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~ƒm| ~ƒm| ~ƒm| ~ƒm| ~ƒm| ! `o gyMZm`| AmnHo$ {b`o`o gyMZm`| AmnHo$ {b`o`o gyMZm`| AmnHo$ {b`o`o gyMZm`| AmnHo$ {b`o`o gyMZm`| AmnHo$ {b`o
1. àË òH$ AdYmaUm H$mo g_Pgo Ho$ {b ò, C{MV {MÌ Ho$ gmW EH$ dmñV{dH$ OrdZ àg§J nmR²>`nwñVH$

_| {X`m J`m h¢& {MÌ H$s {Q>ßn{U`m| Ho$ gmW, g§X^© Ho$ BÀNw>H$, n‹T>Zo Ho$ _mÜ`_ go, AdYmaUm H$mo
g_PZo H$m à`mg H$a| &

2. J{V{dY`m| H$s AdYmaUmAm| H$mo g_PVo g_` Hw$N> g§Xoh CËnÞ hmo gH$Vo h¢ & BZH$mo AnZo {_Ìm| Am¡a
{ejH$m| Ho$ gmW MMm© Ho$ _mÜ`_ go CZ g§Xohm| H$mo ñnï> H$a| Am¡a {~Zm H$moB© e§H$m Ho$ J{UVr`
AZdYmaUmAm| H$mo g_P|&

3. " BÝh| H$s{O ò " Aä`mg ñd §̀ à`ËZ Ho$ {b ò {X`m OmVm h¡ {Oggo ̀ h kmV hmo {H$ AdYmaÊ` AmnH$mo
H$hm± VH$ g_P_| AmB© h¡ & {`X Amn BZ Aä`mgm| _| g_ñ`mAm| H$mo h_ H$aZo _| H$moB© H${R>ZmB© H$m gm_Zm
H$a aho h¢, Vmo Amn AnZo {ejH$ Ho$ gmW MMm© H$aHo$ CÝh| ñnï> H$a| &

4. " à`mg H$s{O ò"  _| Xr JB© g_ñ`mAm| H$mo aMZmË_H$ Am¡a ~‹S>o n¡_mZo na gmoM H$a, VH©$ Ho$ Ûmam hb {H$`m
Om gH$Vm h¡ & Amn BZ g_ñ`mAm| H$mo hb H$aZo _| H${R>ZmB© H$m gm_Zm H$aVo h¢, Vmo Amn AnZo {_Ìm|
Am¡a {ejH$m| H$s ghm`Vm bo gH$Vo h¢ &

5. " gmo{M`o Am¡a MMm© H$s{O`o " _| Xr JB© H$m`©{d{Y`m±, `m J{V{d{Y`m±, J§^ra gmoM H$s AdYmaUm H$s
ì`mnH$Vm H$mo g_PZo Ho$ {b ò {X ò J ò h¢ & BZ J{V{d{Y`m| H$mo AnZo gmWr N>mÌm| Am¡a {ejH$m| Ho$ gmW
MMm© Ûmam hb {H$`m OmZm Mm{h`o &

6. AÜ`m` _| MMm© H$s JB©-{d^Þ AdYmaUmAm| Ho$ gmW g_ñ`mAm| Ho$ {d{^Þ àH$ma Ho$ AdYmaUm/AÜ`m`
Ho$ A§V _| {X ò J ò Aä`mg _| h¢ & ñHy$b _|, Ka _| ̀ m AdH$me Ho$ g_` _| AnZo Amn BZ g_ñ`mAm|
H$mo hb H$aZo H$m à`mg H$a| &

7. Aä`mg "à`ËZ H$amo/à`mg H$s{O ò" H$m CÔoí` Ho$db H$jm _|, ñd §̀ {ejH$ H$s CnpñW{V _| g_ñ`mAm|
H$mo hb H$aZo Ho$ {b`o h¡ &

8. Ohm± ̂ r nmR>çnwñVH$ _| {X`m OmVm h¡ "n[a`moOZm H$m ©̀" Amn Cgo g_yhm| _| AmMaU H$aZm Mm{h ò, bo{H$Z
n[a`moOZm Ho$ {Z_m©U H$s [anmoQ>© H$mo ì`{ŠVJV ê$n go àñVwV H$aZm Mm{h`o &

9. CŠV {XZ J¥hH$m ©̀ Ho$ ê$n _| Xr JB© g_ñ`mAm| H$mo hb H$aZo H$m à`mg H$a| & AnZo g§Xohm| H$mo ñnï> H$a|
Am¡a AnZo {ejH$m| Ho$ gmW {dMma {d_e© H$aZo Ho$ níMmV Cgr {XZ CgH$m gwYma H$a| &

10. A{YH$ g_ñ`mAm| H$mo BH$Ç>mH$a, grIr JB© AdYmaUmAm| na ZB© g_ñ`mAm| ~Zm ò Am¡a CÝh| AnZo gmWr
{ejH$m| Am¡a ghnm{R>`m| {XImZo H$m à`mg H$a| &

11. AZoH$ nhobr, Iob Am¡a J{UVr` AdYmaUmAm| go g§~§{YV amoMH$ ~mV| BH$Ç>m H$a| Am¡a AnZo {_Ìm| Am¡a
{ejH$m| Ho$ gmW gmPm (share) H$aZo H$m à`mg H$a| &

12. Ho$db H$jm Ho$ {b`o J{UVr` AdYmaUmAm| H$mo gr{_V Z aI| & H$jm Ho$ ~mha AnZo n[adoe Ho$ gmW
CÝh| g§~§{YV H$aZo H$m à`mg H$a| &

13. N>mÌ, g_ñ`mAm| H$m g_mYmZ Am¡a H$maU X|, Am¡a {gÕ H$a|, J{UVr` g§dmX H$aZo _| gj_ hm|, A{YH$
AdYmaUmAm| H$mo g_PZo,g§dmX H$aZo _| gj_ hm|, A{YH$ AdYmaUmAm| H$mo g_PZo Am¡a g_ñ`mAm|
Am¡a J{UVr` AÜ``Z _| à{V{ZÜd H$aZo Ho$ {b ò, gj_ hb H$aZo Ho$ {b ò AdYmaUmAm| H$mo H$ZoŠQ>
H$aZm hmoJm &
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J{UV AmYma nÌ, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {Z‘m©U à‘wI
àmo. dr. H$ÝZZ, AÜ¶j, J{UV Ed§ gm§p»¶H$semñÌ {d^mJ, h¡Xam~mX
{díd{dX²¶mb¶&

‘w»¶ gbmhH$ma
lr Mw³H$m am‘æ¶m, {ejm{dX, h¡Xam~mX&
S>m°. EM. Ho$. XrdmZ, {ejm gbhmhH$ma, {dX²¶m ^dZ gmogmBQ>r,
[agmog© g|Q>a, CX¶nwa, amOñWmZ&

boIH$ JU
lr d|H$Q> am‘ Hw$‘ma, EM.E‘., OoS>.nr.nr.EM.Eg. ‘wbw‘w{S>, Zoëbya
lr JmoQ²>Qw>‘w³H$bm dr.~r.Eg.EZ. amOw, Eg.E., å¶ypÝgnb hmB©
ñHy$b H$ñnm, {dO¶ZJa‘&
lr gmo‘ àgmX ~m~w, nr.Or.Q>r.,E.nr.Q>r.S>~ë¶y.Ama.Eg., M§ÐeoIanwa‘,
Zoëbya
lr Ho$. daXm gw§Xa aoS²>S>r, Eg.E., OoS>.nr.nr.EM.Eg. V³H${gbm,
Amb‘nwa, ‘~hÿ~ ZJa&
lr H$mo‘ZXÿ[a ‘wabr lr{Zdmg, nr.Or.Q>r., E.nr.Q>r.S>~ë¶y.Ama.Eg.
ñHy$b Am°’$ Ep³gb|g, lre¡b‘&
lr Aã~amOw {H$emoa, Eg.Or.Q>r., E‘.nr.¶y.nr.Eg. M‘ëb‘w{S>,
Jw§Qy>a&
lr nS>mbm gwaoe Hw$‘ma, Eg.E., Or.EM.Eg. {dO¶ZJa H$mbmoZr,
h¡Xam~mX&
lr Or. AZ§V aoS²>S>r, godm{Zd¥Îm EM.E‘., a§Jm aoS²>S>r&
lr nr.S>r.Eb. JZn{V e‘m©, Eg.E., Or.EM.Eg. µO{‘ñVmZnwa,
‘m{UHo$ída ZJa, h¡Xam~mX&
lr E‘. am‘m§OZo¶wbw, àdº$m, S>r.AmB©.B©.Q>r.{dH$mam~mX, a§Jm aoS²>S>r&
lr E‘. Xþ½JamOw doUw, Eg.E., ¶y.nr.Eg. AëbmdmS>m, Modoëbm, a§Jm
aoS²>S>r&
lr E‘. am‘m Mmar, àdº$m, S>r.AmB©.B©.Q>r.{dH$mam~mX, a§Jm aoS²>S>r&
lr. nr. E§WZr aoS²>S>r, EM.E‘. g|Q> nrQ>g© hmB© ñHy$b, Ama.EZ.nooQ>,
Zoëbya&
S>m°. E. am‘~m~w, àdº$m, gaH$mar gr.Q>r.B©. da§Jb&
lr. nr. ‘Zmoha, Eg.E., OoS>.nr.EM.Eg. ~«mh²‘Unëbr, VX²dmB©,
{ZOm‘m~mX&
S>m°. ny§S²>bm a‘oe, àdº$m, gaH$mar AmB©.E.Eg.B©., Zoëbya&
g‘Ýd¶H$
lr H$mHw$bda‘ amO|Xa aoS²>S>r, g‘Ýd¶H$, J{UV nmR²>¶nwñVH$,
Eg.gr.B©.Ama.Q>r., h¡Xam~mX&

lr d|H$Q> am‘ Hw$‘ma, EM.E‘., OoS>.nr.nr.EM.Eg. ‘wbw‘w{S>, Zoëbya

qhXr AZwdmX g§nmXH$
lr‘Vr Eg. nX²‘m, godm{Zd¥Îm àd³Vm, qhXr ‘hm{dX²¶mb¶, ZëbmHw§$Q>m,
h¡Xam~mX&

nmR²>¶nwñVH$ {Z‘m©U g{‘{V
qhXr AZwdmX g‘Ýd¶H
S>m°. nr. emaXm, Eg.gr.B©.Ama.Q>r., h¡Xam~mX&

S>m°. amOrd Hw$‘ma qgh,¶y.nr.Eg., ¶mS>ma‘, ‘oS>Mb, a§JmaoS²>S>r
qhXr AZwdmXH$ g‘yh
lr‘Vr a§OZm, àYmZmÜ¶m{nH$m, ZdOrdZ ~m{bH$m {dX²¶mb¶,
am‘H$moQ>r, h¡Xam~mX&

lr‘Vr Aµ’$amoO O~rZ, àYmZmÜ¶m{nH$m, àmW{‘H$ ñVa, ZdOrdZ
~m{bH$m {dX²¶mb¶, am‘H$moQ>r, h¡Xam~mX&

lr‘Vr a‘m, ‘madm‹S>r qhXr {dX²¶mb¶, {gH§$Xam~mX&
lr‘Vr C‘m {ZH$‘, Eb.E‘.Or.hmB© ñHy$b, ~oJ‘ ~mµOma, h¡Xam~mX&
lr E. am‘M§Ðæ¶m, Eg.E., µOoS>.nr.EM.Eg. am‘nëbr, H$sgam,
a§JmaoS²>S>r&

lr Q>r. AO¶ qgh, Eg.E., kmZàH$me hmB© ñHy$b, Kmoem‘hb,
h¡Xam~mX&

lr‘Vr nwînbVm, AÜ¶m{nH$m, lr JwOamVr {dX²¶m ‘§{Xa hmB© ñHy$b,
H$moR>r, h¡Xam~mX&

g§nmXH$
S>m°. Eg. gwaoe ~m~w, àmo’o$ga, Eg.gr.B©.Ama.Q>r., h¡Xam~mX&
S>m°.Or.Eg.EZ.‘y{V©, arS>a, amOh Ama.Eg.Ama.I.Ama.Ama. H$m°boO,
~mo[ã~br, {dO¶ZJa‘&
àmo. EZ. g‹‹rEM. nQ²>Q>m{^ am‘mMm¶©wbw, (godm{Zd¥Îm) ZoeZb
B§pñQ>Q>çyQ> Am°’$ Q>o³ZmbOr, da§Jb&
àmo. dr. {ed am‘àgmX, (godm{Zd¥Îm), J{UV {d^mJ, Cñ‘m{Z¶m
{díd{dÚmb¶, h¡Xam~mX&
lr E. nX²‘Zm^Z, (godm{Zd¥Îm), AÜ¶j, J{UV {d^mJ, ‘hmamZr
H$m°boO, nX²Xmnwa‘&  àd³Vm, Eg.gr.B©.Ama.Q>r., h¡Xam~mX&
lr Ho$ ~«h²‘æ¶m, godm{Zd¥Îm àmo’o$ga, Eg.gr.B©.Ama.Q>r., h¡Xam~mX&
e¡{jH$ ghm¶H$ g‘yh gXñ¶
lr B§Xa ‘mohZ, lr ¶ed§V Hw$‘m Xdo,
lr h‘r’$ n{bdmb, lr Am{ee Mmo{S>©¶m,
  {dX²¶m ^dZ gmogmBQ>r, [agmog© g|Q>a, CX¶nwa, amOñWmZ&
lr eaU Jmonmb, Hw$‘mar E‘.AM©Zm, lr nr.{Ma§Ordr,
  J{UV Ed§ gm§p»¶H$semñÌ {d^mJ, h¡Xam~mX {díd{dX²¶mb¶&
lr‘Vr ZraOm, Or.nr.Eg., gr.nr.Eb., A§~anoQ>, h¡Xam~mX&
{MÌH$ma Ed§ {S>µOmBZ g‘yh
lr àem§V gmoZr, EgHo$.eH$sa Ah‘X, Eg.E‘. BH$am‘,
      {dX²¶m ^dZ gmogmBQ>r, [agmog© g|Q>a, CX¶nwa, amOñWmZ&
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Am‘wIAm‘wIAm‘wIAm‘wIAm‘wI

{ejU ‘mZd à~moYZ Am¡a geº$sH$aU H$s à{H«$¶m h¡& {ejU H$s Bg {demb j‘Vm H$mo
Ü¶mZ ‘| aIVo hþE g^r àJ{Verb gm‘m{OH$ VËdm| Zo BgHo$ d¡ídrH$aU VWm g~Ho$ {bE JwUdÎmmnyU©
{ejm àXmZ H$aZo H$m {ZíM¶ {H$¶m h¡& ’$bñdê$n ‘mÜ¶{‘H$ {ejm Ho$ d¡ídrH$aU ‘| Vrd«Vm AmB©
h¡&

‘mÜ¶{‘H$ ñVa na, àmW{‘H$ ñVa H$s {ejm Ûmam grIo J¶o J{UVr¶ kmZ H$s g‘¥ÕVm H$s
AZwem{gV ewéAmV hmoVr h¡& Vm{H©$H$ ̂ mdZmAm|, à‘o¶m| Am{X H$mo Bg ñVa na n[aM¶ H$am¶m OmVm
h¡& gmW hr gmW J{UV EH$ {d{eï> {df¶ hmoZo Ho$ gmW AÝ¶ {df¶m| Ho$ A§VJ©V Vm{H©$H$ {díbofU
‘| ^r ghm¶H$ hmoVm h¡&

‘wPo {dídmg h¡ {H$ Am§Y« àXoe Ho$ Bg ñVa Ho$ N>mÌ, Bg nmR²>¶nwñVH$ H$mo n‹T>H$a J{UV H$m
AmZ§X bo§Jo, AnZo X¡{ZH$ OrdZ Ho$ AZŵ dm| Am¡a g‘ñ¶mAm| ‘| J{UV H$m Cn¶moJ H$a gH|$Jo, J{UV
H$s ‘yb ^mdZmAm| d g§aMZmAm| H$mo g‘P gH|$Jo&

AÜ¶mnH$m| Ho$ {bE nmR²>¶H«$‘ d {ejU g§~§Yr Ñ{ï>H$moU Ho$ g‘rjmË‘H$ A§em| H$mo g‘PZm
Am¡a AmË‘gmV H$aZm, gmW hr JwUmË‘H$ {ejU na Ü¶mZ XoZm AmO H$s {deof Amdí¶H$Vm h¡&
BgHo$ {bE H$jm ‘| g‘mdoer d gh¶moJnyU© ‘mhm¡b H$s Amdí¶H$Vm h¡ Vm{H$ {ejU-A{YJ‘
à{H«$¶m H$mo à^mdr ~Zm¶m Om gHo$& gH$mamË‘H$ H$jmH$j dmVmdaU H$m {Z‘m©U EH$ Eogr e{º$
h¡ {OgHo$ ‘mÜ¶‘ go ~ÀMm| Ho$ ahZ-ghZ H$mo g§ñH$m[aV Ed§ à^m{dV {H$¶m Om gH$Vm h¡&

E.nr.Eg.gr.E’$.-2011 ‘|o J{UV AmYma nÌ Ho$ {gX²Ym§Vm| H$s {dñVmanyd©H$ àñVw{V h¡&
gmW hr gmW H$jmJV nmR²>¶H«$‘ Am¡a e¡{jH$ ‘mnX§S> {Z{X©ï> h¢& BZ g~H$mo nmR²>¶nwñVH$ ~ZmVo
g‘¶ Ü¶mZ ‘| aIm J¶m h¡& nmR²>¶nwñVH$ {Z‘m©U Ho$ g‘¶ g§doXZerb ‘wX²Xm| Ho$ à{V {deof
gmdYmZr ~aVr JB© h¡&

amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX, nmR²>¶nwñVH$ {Z‘m©U ‘| gh¶moJ XoZo dmbr
nmmR²>¶nwñVH$ {Z‘m©U g{‘{V, amîQ´>r¶ ñVa Ho$ {df¶ {deofk, {díd{dX²¶mb¶ AmMm¶©, {ejm{dX²,
boIH$JU, {MÌH$ma, àH$meZ {d^mJ Am{X Ho$ à{V H¥$VkVmnyU© YÝ¶dmX A{n©V H$aVr h¡& gmW
hr gmW n[afX, nmR>embm {ejm {d^mJ, {Obm {ejm A{YH$mar, ‘§S>b {ejm A{YH$mar,
àYmZmÜ¶mnH$, AÜ¶mnH$ Ed§ CZ g^r bmoJm| H$mo YÝ¶dmX XoVr h¡ {OZH$m gh¶moJ Bg
nmR²>¶nwñVH$ Ho$ {Z‘m©U ‘| àË¶j Ed§ namoj ê$n go àmá hþAm h¡& nmR²>¶nwñVH$ H$s JwUdÎmm ‘|
gwYma hoVw amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX, Am§Y« àXoe, h¡Xam~mX AmnHo$ gwPmdm|
H$m ñdmJV H$aoJr&

ñWmZ … h¡Xam~mX {ZXoeH$
{XZm§H$… 03.12.2012 amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX

   Vob§JmUm, h¡Xam~mX
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àm³H$WZàm³H$WZàm³H$WZàm³H$WZàm³H$WZ

Voc§JmZm gaH$ma Zo Voc§JmZm amÁ¶ nmR²>¶M¶m© H$s ê$naoIm (SCF - 2011) Ho$ AmYma na
Voc§JmZm Ho$ nmR²>¶H«$‘ ‘| g§emoYZ H$m {ZU©¶ {b¶m h¡ Omo ~ÀMm| H$s nmR>embm Am¡a ~mhar OrdZ
H$mo Omo‹S>Zo na ~b XoVr h¡& {ejm H$m A{YH$ma A{Y{Z¶‘ (RTE - 2009) ¶h H$hVm h¡ {H$ àË¶oH$
~ÀMm Omo nmR>embm ‘| àdoe H$aVm h¡, 14 df© H$s Am¶w VH$ àË¶oH$ ñVa Ho$ {bE {ZYm©[aV Ano{jV
XjVmAm| H$s àm{á H$ao& amḯ>r¶ nmR²>¶M¶m© H$s ê$naoIm (NCF- 2005) Ûmam àñVm{dV gwPmdm| H$mo
{deof H$a h‘Zo ‘mÜ¶{‘H$ ñVa na J{UV Am¡a {dkmZ ‘| à‘wIVm Xr h¡ {Oggo h‘mao {dX²¶m{W©¶m|
‘| BZ {df¶mo§ go g§~§{YV ‘O~yV AmYma{ebm aIr Om gHo$&

{H$gr amḯ> H$s e{º$ CgH$s dMZ~ÕVm Am¡a j‘Vm na AmYm[aV hmoVr h¡ Omo CgHo$ bmoJm|
H$s Amdí¶H$VmAm|, AmH$m§jmAm| Am¡a gw{dYmAm| H$s àm{á Ho$ {bE EH$ àJ{Verb àm¡Úmo{JH$s¶
g‘mO  H$m {Z‘m©U H$a gHo$&

J{UV Ho$ nmR²>¶H«$‘ H$mo g§aMZmJV Ed§ g‘mdoer AmYma na VrZ ñVam| ‘| {d^m{OV {H$¶m
J¶m h¡, do h¢-àmW{‘H$, CÀM àmW{‘H$ Am¡a ‘mÜ¶{‘H$& ‘mÜ¶{‘H$ ñVa Ho$ J{UV AÜ¶mnH$m| H$mo
H$jm 8 go 10 VH$ Ho$ nmR²>¶H«$‘ H$mo ~¥hV Ed§ JhamB© go g‘PZo Ho$ {bE CZ J{UV H$s g§H$ënZmAmo§
Ho$ AÜ¶¶Z H$s Amdí¶H$Vm h¡ Omo ~ÀMm| Zo àmW{‘H$ Am¡a CÀM àmW{‘H$ ñVa na grIr h¢&

¶h nmR²>¶H«$‘ g§aMZmË‘H$ Ñ{ï>H$moU, AÝdofUmË‘H$ à{d{Y Am¡a J{UVr¶ ‘yb g§H$ënZmAm|
d CZHo$ gm‘mÝ¶rH$aU na AmYm[aV h¡& ¶h à{d{Y ~ÀMm| H$mo H$jmH$j à{H«$¶m ‘| CËgmh Ho$ gmW
^mJ boZo Am¡a MMm© H$aZo Ho$ {bE àmoËgm{hV H$aVr h¡&

àñVwV nmR²>¶nwñVH$ Q>r.Eg.Eg.gr.B©.Ama.Q>r. Ûmam àñVm{dV nmR²>¶H«$‘ H$s ê$naoIm Am¡a
Ano{jV XjVmAm| Ho$ {‘lU Ed§ g§emoYZ Ho$ AmYma na ~ZmB© JB© h¡&

l nyao nmR²>¶H«$‘ H$mo ‘w»¶ ê$n go N>… ^mJm| ‘| {d^m{OV {H$¶m h¡- (1) A§H$ ì¶dñWm,
(2) ~rOJ{UV, (3) A§H$ J{UV, (4) Á¶m{‘{V, (5) joÌ{‘{V Am¡a (6) Am±H$‹S>m| H$m à~§YZ&
joÌ’$b go g§~§{YV q~XþAm| Ho$ {ejU Ûmam h‘ Ano{jV XjVmAm| ‘| {Z{hV H$m¡ebm| O¡go,
g‘ñ¶m g‘mYmZ, Vm{H©$H$ qMVZ, J{UVr¶ g§Mma, àXÎmm| H$m {d{dY ê$nm| ‘| àñVwVrH$aU,
AÜ¶¶Z ‘| J{UVr¶ {gÕm§Vmo§ H$mo AnZmZm Am¡a BZH$m X¡{ZH$ OrdZ ‘| Cn¶moJ H$aZm Am{X
H$m {dH$mg {H$¶m Om gH$Vm h¡&
nmR²>¶nwñVH$ ‘| {dÚm{W©¶m| H$mo ‘ZZ H$aZo Ho$ Adga àXmZ H$aZo na ~b {X¶m J¶m h¡& Bg‘|
N>moQ>o g‘yhm| ‘| MMm© H$aZo g§~§Yr {H«$¶mH$bmn {X¶o J¶o h¢& gmW hr ‘Bgo H$s{OE’ Am¡a ‘à¶ËZ
H$s{OE’ O¡go {H«$¶mH$bmn d Aä¶mg CZHo$ AZŵ d H$m J{UV ‘| Cn¶moJ H$aZo na ~b XoVo
h¢& AÜ¶mnH$ H$mo H$jmH$j ‘| BZ {H«$¶mH$bmnm| Ho$ Am¶moOZ Ho$ {bE Amdí¶H$ H$X‘ CR>mZo
Mm{hE&

Bg nmR²>¶nwñVH$ H$s Hw$N> {deof JwU {ZåZ{b{IV h¢-
l AÜ¶m¶m| H$mo Bg àH$ma go {d{dYVm àXmZ H$aVo hþE ì¶dpñWV {H$¶m J¶m h¡ {Oggo N>mÌ

g§nyU© nmR²>¶H«$‘ Ho$ àË¶oH$ ^mJ Ho$ AÜ¶¶Z ‘| é{M bo gH|$&
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l CÀM àmW{‘H$ ñVa na Á¶m{‘Vr¶ g§H$ënZmAm| H$mo ‘mnZ Am¡a H$mJOm| H$mo ‘mo‹S>Zo O¡go
{H«$¶mH$bmnm| Ho$ ‘mÜ¶‘ g‘Pm¶m J¶m Wm& A~ h‘ ñd¶§{gÕ H$aZo H$s nÕ{V H$mo AnZm
aho h¢& AZoH$ ~ma h‘Zo aMZm ~ZmH$a, J{UVr¶ g§H$ënZmAm| H$mo g‘Pm d n[a^m{fV
{H$¶m h¡& BZ n[a^m{fV d An[a^m{fV g§H$ënZmAm| H$mo g‘PZm d CZHo$ ~rM Ho$ g§~§Y
OmZZm, h‘ Bg ñVa na grI|Jo& Vm{H©$H$ T>§J go {H$gr {ZîH$f© na nhþ±MZm à‘o¶ H$hbmVm
h¡& {deof ~mV ¶h h¡ {H$ àË¶oH$ à‘o¶ H$mo g‘PZo d {gÕ H$aZo Ho$ {bE Ama§̂  ‘| g§~§{YV
{H«$¶mH$bmn {X¶o J¶o h¢&

l gVV g‘J« ‘yë¶m§H$Z à{H«$¶m H$mo ‘à¶ËZ H$s{OE’Am¡a ‘gmo{ME, MMm© H$s{OE Am¡a
{b{IE’ O¡gr {H«$¶mAm| Ho$ ‘mÜ¶‘ go Bg‘| g‘mdo{eV H$aZo H$m à¶mg {H$¶m J¶m h¡&
AÜ¶m¶m| Ho$ A§VJ©V AmZo dmbr àË¶oH$ g§H$ënZm Ho$ ~mX Aä¶mg {X¶o J¶o h¢ {Oggo
AÜ¶mnH$ AmH$bZ H$a gHo$ {H$ ~ÀMm AÜ¶m¶ H$m H$m¡Zgm ^mJ, {H$VZr gr‘m VH$
g‘PZo ‘| g’$b hþAm h¡&

l g§nyU© nmR²>¶H«$‘ H$mo 15 AÜ¶m¶m| ‘| {d^m{OV {H$¶m J¶m h¡ {Oggo ~ÀMo àË¶oH$ g§H$ënZm
go g§~§{YV A§em| H$s dñVw{Zð>Vm go n[a{MV hmo gH|$ Am¡a J{UV grIZo H$s à{H«$¶m ‘|
AmZ§X H$m AZŵ d H$a|&

l a§JrZ {MÌ, AmH¥${V¶m±, n‹T>Zo bm¶H$ ‘w{ÐV Ajam| Ho$ AmH$ma {ZpíMV ê$n go ~ÀMm| H$mo
AnZr Amoa AmH${f©V H$a|Jo Am¡a do Bg nmR²>¶nwñVH$ H$s {df¶dñVw H$mo ^br^m±{V g‘PZo
‘| ghm¶H$ hm|Jo&

AÜ¶m¶m| H$m {ddaU (1) : n[a‘o¶ g§»¶mAm| H$mo g‘PZo Ho$ {bE A§H$ ì¶dñWm Ho$ {d{dY ì¶dñWmAm|
H$m n[aM¶ {X¶m J¶m h¡ {Oggo N>mÌ AZw‘mZ bJm gH|$ {H$ {^Þ, n[a‘o¶ g§»¶mAm| go {H$g àH$ma
{^Þ hmoVo h¢? aMZmË‘H$ CXmhaUm| Ho$ ‘mÜ¶‘ go n[a‘o¶ g§»¶mAm| Ho$ bjUm| H$s MMm© H$s JB© h¡&
~ÀMo n[a‘o¶ g§»¶mAm| d Xe‘bd g§»¶mAm| H$mo g§»¶maoIm na àX{e©V H$aZm Bg H$jm ‘| grI|Jo&
AÜ¶m¶ (6) ‘| dJ© Ed§ dJ©‘yb Ho$ ‘mÜ¶‘ go h‘Zo ~ÀMm| H$mo BZH$s g§H$ënZmAm| H$mo JwUZI§S>Z
Am¡a b§~r ^mJ {d{Y Ûmam g‘Pm¶m h¡& KZ Ed§ KZ‘yb ‘| ̂ r CXmhaUg{hV MMm© H$s JB© h¡&
AÜ¶m¶ (2) (4) (11) Am¡a (12) ‘| ~rOJ{UV h¡& EH$ Ma dmbo a¡{IH$ g‘rH$aU AÜ¶m¶ ‘| N>mÌm|
H$mo dm³¶ê$nr g‘ñ¶mAm| ‘| Ma am{e nhMmZ H$a Cgo ñWmZm§VaU à{d{Y Ûmam kmV H$aZm
{gIm¶m J¶m h¡& AÜ¶m¶ KmVm§H$ Ed§ KmV ‘| AË¶§V ~‹S>r Ed§ N>moQ>r g§»¶mAm| H$mo Xe‘bd
àUmbr Ed§§ KmVm| Ho$ ê$n ‘| àñVwV H$aZm {gIm¶m J¶m h¡& AZoH$ CXmhaU Ûmam KmVm§H$m| Ed§
KVm| H$s MMm© H$s JB© h¡& BZH$s Om±M H$aZm {gIm¶m J¶m h¡& ~rOr¶ ì¶§OH$ Ed§ JwUZI§S>Z
AÜ¶m¶ ‘| h‘Zo EH$ nXr¶ Ed§ {ÛnXr¶ ì¶§OH$m| H$mo ~Vm¶m J¶m h¡& Bg‘| ~rOr¶ ì¶§OH$m| H$mo
nhMmZZm O¡go (a + b)2 ≡  a2 + 2ab + b2,  (a + b) (a − b) ≡  a2 − b2 Am¡a (x + a) (x + b) =
x2 + (a + b)x + ab H$s Á¶m{‘Vr¶ ê$n ‘| ‘yë¶m| H$s Om±M H$aZo g§~§Yr MMm©E± ^r em{‘b h¢&
~rOr¶ ì¶§OH$m| Ho$ JwUZI§S>Z Am¡a CZ‘| ‘mZm| Ho$ ñWmZm§VaU O¡go AZoH$ Aä¶mg ~ÀMm| Ho$ {bE
{X¶o J¶o h¢&

SCERT TELA
NGANA



viiVob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

AÜ¶m¶ (5) am{e¶m| H$s VwbZm ‘| AZwnmV, g‘mZwnmV, JwUmË‘H$ AZwnmV, à{VeV Ny>Q>, bm^
Am¡a hm{Z, {dH«$¶ H$a/d¡Q>, gmYmaU ì¶mO Am¡a MH«$d¥{Õ ì¶mO (dm{f©H$, AÕ©dm{f©H$ Am¡a
Ì¡‘m{gH$) VWm MH«$d¥{Õ ì¶mO H$m gyÌrH$aU Am{X {gIm¶o J¶o h¢& AÜ¶m¶ (10) grYm Ed§
ì¶wËH«$‘ AZwnmV ‘| grYm AZwnmV, ì¶wËH«$‘ AZwnmV Am¡a {‘l AZwnmV g‘ñ¶mAm| H$mo X¡{ZH$
OrdZ H$s n[apñW{V¶m| go Omo‹S>H$a ~Vm¶m J¶m h¡&
AÜ¶m¶ (15) g§»¶mAm| go Iob ‘| ~ÀMmo§ Ho$ A§H$J{UV g§~§Yr H$m¡ebm| ‘| {dH$mg H$aZo hoVw Hw$N>
g§»¶mAm| Ho$ n¡Q>Z© {X¶o J¶o h¢& N>mÌm| H$mo {bE n¡Q>Z© AmJo ~‹T>mZo VWm Z¶o g§»¶m n¡Q>Zm] Ho$ {Z‘m©U
hoVw {H«$¶mH$bmn ^r {X¶o J¶o h¢& {d^mOZ {Z¶‘m| Ho$ ~mao ‘| N>mÌm| H$mo MMm© H$aZr h¡ {OZgo
ZdrZ à{d{Y¶m| H$m {Z‘m©U hmoVm h¡& ~ÀMm| H$s é{M ~‹T>mZo hoVw AZoH$ CXmhaU Ed§ nho{b¶m±
Xr JB© h¢&
Á¶m{‘{V Ho$ ~mao ‘| MMm© H$admZo H$m CX²Xoí¶ AmH¥${V¶m| d CZHo$ Ho$ ‘hËd H$mo g‘PmVo hþE
H$ënZm Ho$ AmYma na AZoH$ AmH¥${V¶m| Ho$ {d{dY n¥ð>m| H$mo g‘PZm d {Z‘m©U H$aZm h¡& AÜ¶m¶
(3) MVŵ ©wOm| H$s aMZm ‘| AZoH$ àH$ma Ho$ MVŵ ©wOm| Ho$ {Z‘m©U Ho$ gmW CZHo$ JwUm| Ho$ ~mao ‘|
{ddoMZ {H$¶m J¶m h¡& àË¶oH$ à{Vê$nm| H$s aMZm Ho$ {bE AZoH$ CXmhaU {X¶o J¶o h¢& AÜ¶m¶
(8) Á¶m{‘Vr¶ AmH¥${V¶m| H$mo g‘PZm Am¡a AÜ¶m¶ (13) 3D H$mo 2D ‘| g‘PZm ‘| 3D ‘|
g‘Vb AmH$mam| Ho$ AZoH$ àH$ma XoIZo Am¡a g‘PZo Ho$ Adga àXmZ {H$¶o J¶o h¢&
Am±H$‹S>m| H$m à~§YZ ‘| AnZo Amgnmg Ho$ àXÎmm| H$mo Vm{bH$mAm| Ed§ AmboIm| Ho$ ‘mÜ¶‘ go
àñVwV H$aZm {gIm¶m J¶m h¡& AÜ¶m¶ (7) ~ma§~m[aVm ~§Q>Z Vm{bH$m Am¡a AmboI ‘|  AZoH$
àH$ma H$s Vm{bH$mAm| ‘| {X¶o J¶o àXÎmm| H$mo {d{dY àH$ma Ho$ AmboIm|, O¡go- X§S> AmboI, Am¶V
¶m gmonmZ AmboI, ~hþ̂ wO AmboI VWm Mmn {dH$U© dH«$ AmboI Ho$ ê$n ‘| àñVwV H$aZm
{gIm¶m J¶m h¡& ‘mÜ¶, ‘Ü¶‘mZ Ed§ ‘mpÜ¶H$m H$s ^r nwZamd¥{Îm Bg AÜ¶m¶ Ho$ A§VJ©V H$s
JB© h¡& d¡H$pënH$ à{d{Y Ho$ ‘mÜ¶‘ go O{Q>b g‘ñ¶mAm| Ho$ hb {ZH$mbZo Ho$ {df¶ ‘| MMm©E±
^r H$s JB© h¢&
A§V ‘| AÜ¶m¶ (9) g‘Vb AmH$mam| H$m joÌ’$b ‘| g‘b§~, MVŵ ©wO, d¥Îm, d¥ÎmmH$ma db¶,
n§M ŵO Am¡a AÕ©d¥Îm H$m joÌ’$b Am¡a AÜ¶m¶ (14) §KZ Ed§ KZm^ ‘| KZm| Ed§ KZm^m| Ho$
Am¶VZ H$s MMm© h¡&
‘mÌ AÀN>r nmR²>¶nwñVH$ Ho$ {Z‘m©U go JwUdÎmmnyU© {ejm H$s Jma§Q>r Zht Xr Om gH$Vr, BgHo$
{bE AÜ¶mnH$m| Ûmam Bgo nmR²>¶nwñVH$ ‘| {X¶o {ZX©em| Ho$ AZwgma n‹T>m¶m OmZm ^r µOê$ar h¡&
{H«$¶mH$bmnm| H$mo H$amVo g‘¶ {ejm{W©¶m| H$s gh^m{JVm Ed§ à{V^m{JVm Ho$ ‘mÜ¶‘ go CZH$s
g‘P Ho$ à{V AmídñV hþAm Om gH$Vm h¡&
Bg àH$ma AÜ¶mnH$m| go ¶h Amem H$s OmVr h¡ {H$ do H$jmH$j ‘| g‘ñ¶m g‘mYmZm| Ed§ Aä¶mg
H$s à{H«$¶m H$mo EH$ à{V‘mZ Ho$ ê$n ‘| àñVwV H$a|Jo {Oggo N>mÌ J{UVr¶ g§H$ënZmAm| H$mo
^br^m±{V g‘P gH|$ VWm ^mdr n[apñW{V¶m| ‘| CZH$m à¶moJ H$a gH|$&
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Om°O© nmoë¶m (1887 - 1985)

dfm] nhbo ~hþV go bmoJm| Ho$ ‘Z ‘| ¶o àíZ CR>Vo Wo {H$ ³¶m g‘ñ¶m-g‘mYmZ ^r
n‹T>m¶m Om gH$Vm h¡ Am¡a ³¶m à{V^m Ho$db Hw$N> bmoJm| ‘| hr hmoVr h¡? Bg g§~§Y
‘| ñdJu¶ Om°O© nmoë¶m Zo EH$ à^mdnyU© Ed§ {ZíM¶nyU© CÎma {X¶m Wm& CÝhm|Zo ‘mZm
Wm {H$ g‘ñ¶m-g‘mYmZ Ho$ H$m¡eb H$mo {gIm¶m Om gH$Vm h¡&
nmoë¶m H$m OÝ‘ gZ² 1887 ‘| hþAm Wm& CÝhm|Zo AnZr nrEM.S>r. ~wS>mnoñQ> {díd{dX²¶mb¶
go J{UV ‘| àmá H$s& CÝhm|Zo ~hþV dfm] VH$ µOy[aM Ho$ pñdO ’o$S>ab B§pñQ>Q²>¶yQ> ‘|
{ejU H$m¶© {H$¶m&
CÝhm|Zo ~hþV gr nwñVH|$ {bIt {OZ‘| gdm©{YH$ à{gX²Y hþB©- ‘hmC Qy> gmëd AmB©’
(1945)& Bg nwñVH$ H$s bJ^J Xg bmI à{V¶m± A~VH$ {~H$ MwH$s h¢ Am¡a 17
^mfmAm| ‘| BgH$m AZwdmX {H$¶m Om MwH$m h¡&
nmoë¶m Zo g‘ñ¶m g‘mYmZ Ho$ Mma {ZåZ{b{IV {gX²Ym§V ~Vm¶o&
I.  g‘ñ¶m g‘PZm (Understand the problem)

Bg {gÕm§V AË¶§V ñnï> h¡& ~hþV go N>mÌ Ho$db g‘ñ¶m-g‘mYmZ Bg{bE Zht H$a nmVo ³¶m|{H$ do Cg g‘ñ¶m
H$mo Am§{eH$ ¶m nyU© ê$n go g‘P Zht nmVo& Bg g§~§Y ‘| AÜ¶mnH$ H$mo N>mÌm| go {ZåZ àíZ Adí¶ nyN>Zo Mm{hE-
l  ³¶m AmnZo gdmb ‘| {X¶o J¶o àË¶oH$ eãX H$mo g‘Pm h¡? ¶{X Zht, Vmo eãXmW© H$s Vm{bH$m, eãXH$moe ¶m
Ohm± go do AW© g‘P| CgH$s ì¶dñWm H$s Om¶o&  l AmnZo Omo àíZ nyN>m h¡ ³¶m Cgo {’$a go AnZo eãXm| ‘| g‘Pm¶m
Om gH$Vm h¡¡? l  ³¶m Bg àíZ H$mo h‘ AÝ¶ VarHo$ go ^r nyN> gH$Vo h¢?  l Bg àíZ Ho$ ‘w»¶ eãXm| Ho$ dmñV{dH$
AW© ³¶m h¢? l  ³¶m Amn Hw$N> J{UVr¶ CXmhaUm| H$m ghmam bo gH$Vo h¢ {Oggo ¶h gdmb ñnï> hmo Om¶o? l ³¶m
H$moB© Eogr AmH¥${V ¶m AmH$ma h¡ {Oggo Bg g‘ñ¶m H$mo g‘PZo ‘| ghm¶Vm {‘b gH$Vr h¡? l ³¶m Bg g‘ñ¶m
H$mo hb H$aZo Ho$ {bE AmnHo$ nmg OmZH$mar n¶m©á h¡? l ³¶m OmZH$mar Amdí¶H$Vm go A{YH$ h¡?  l Amn Bg
g‘ñ¶m Ho$ hb Ho$ {bE dmñVd ‘| ³¶m OmZZm MmhVo h¢?
II.  ¶w{³V na {dMma (Devise a plan)

g‘ñ¶m g‘mYmZ Ho$ {bE g‘ñ¶m H$mo AÀN>r Vah g‘PZo Ho$ ~mX ^r R>mog à¶mg H$s Amdí¶H$Vm h¡& Bg ~mV
go ^¶^rV hmoZo H$s µOê$aV Zht {H$ g‘ñ¶m g‘mYmZ Ho$ {bE Amn ghr amñVo na h¢ ¶m Zht& ³¶m|{H$ EH$ g‘ñ¶m
H$mo hb H$aZo Ho$ AZoH$ ‘mJ© hmo gH$Vo h¢ Am¡a g’$bVm Ho$ ‘mJ© V^r ~ZVo h¢ O~ h‘ AZoH$ àH$ma go à¶mg
H$aVo h¢& à¶ËZ Ho$ g‘¶ AmnH$mo {ZåZ àH$ma ‘| go Hw$N> ¶w{º$¶m| H$mo AnZmZm n‹S> gH$Vm h¡-
l  AZw‘mZ Am¡a Om±M  l n¡Q>Z© nhMmZm  l  H«$‘ ‘| ì¶dpñWV H$aZm  l {MÌ ~ZmZm l g‘ñ¶m g‘mYmZ Ho$ {bE
‘mJ© Ho$ ~mao ‘| gmoMZm l hb {H$¶o J¶o Bgr àH$ma H$s g‘ñ¶m-g‘mYmZ H$mo XoIZm l g§̂ mdZmE± N>m±Q>Zm l  gmYmaU
g‘ñ¶mAm| H$mo hb H$aZm l g‘mZ àH$ma Ho$ gdmbm| H$mo hb H$aZm l AZwê$n g‘ñ¶mAm| H$mo hb H$aZm
l g‘{‘VVm H$m à¶moJ l à{Vê$n H$m à¶moJ l {deof n[apñW{V¶m| na Ü¶mZ XoZm l n¥ð>mdbmoH$Z H$aZm l grYr
Vm{H©$H$Vm H$m à¶moJ l gyÌ H$m à¶moJ l g‘rH$aU hb H$aZm  l gdm}Îm‘ {d{Y AnZmZm
III. ¶w{º$ AmJo ~‹T>mZm (Carryout the plan)

¶w{º$ AmJo ~‹T>mZm Cgo ImoOZo H$s VwbZm ‘| gab h¡& BgHo$ {bE AmnH$mo Ü¶mZ XoZo Am¡a Y¡¶© aIZo H$s µOê$aV
hmoVr h¡ ³¶m|{H$ Amn g~ ‘| BgH$s j‘VmE± {Z{hV h¢& ¶{X H$moB© EH$ ¶w{º$ H$m‘ ‘| Zht AmVr Vmo Cgna A‹S>o
‘V a{hE, Cgo N>mo{‹S>E Am¡a Vwa§V Z¶o VarHo$ go à¶ËZ H$s{OE& Eogm {~ëHw$b ‘V gmo{ME {H$ ¶h J{UV ‘| gdmb
hb H$aZo H$m VarH$m h¡, ^bo hr Cgo {H$gr {deofk ì¶{º$ Zo hr ³¶m| Z AnZm¶m hmo&
IV. n¥ð>mdbmoH$Z (Look back)
AnZo Ûmam {H$¶o J¶o g‘ñ¶m g‘mYmZ H$mo {’$a go XoIZm, CgHo$ {díbofU d g‘PZo hoVw AË¶§V bm^H$mar hmoVm
h¡& Bggo nVm MbVm h¡ {H$ Bg g‘ñ¶m g‘mYmZ ê$nr Vmbo H$s Mm~r (key to solving the problem) ³¶m h¡?
¶h ~VmVm h¡ {H$ h‘ “J{UVr¶ e{º$” H¡$go àmá H$a gH$Vo h¢& g‘ñ¶mAm| H$mo hb H$aZo Ho$ AÀN>o VarH$mo go
AnZr ¶mo½¶Vm ‘| Anyd© d¥{Õ H$s Om gH$Vr h¡&

B{Vhmg Ho$ nÝZm| goo oo o

      Om°O© nmoë¶m
(1887-1985)
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 n[a‘o¶ g§»¶mE± 1

n[a‘o¶ g§»¶mE± (RATIONAL NUMBERS)

AÜ¶m¶

1.0  n[aM¶

gb‘m VrZ noZ nm±M én¶o H$s Xa go IarXZm MmhVr h¡& CgH$m
XmoñV gVre ^r Xmo noZ Cgr Xa ‘| IarXZm MmhVm h¡& Bg{bE
XmoZm| WmoH$ XþH$mZ na OmVo h¢& ì¶mnmar Zo H$hm {H$ nm±M noZ dmbo
EH$ n¡Ho$Q> H$m Xm‘ ` 22 h¢& àË¶oH$ noZ H$m Xm‘ {H$VZm h¡? h‘
AmgmZr go BgH$s JUZm H$a gH$Vo h¢& EH$ noZ H$m Xm‘
22
5 hmoJm& ̀ h g§»`m nwU© g§»`m Zhr hmo gH$Vr h_| Bgo Xem©Zo Ho$

{cE {^Þm| H$s Amdí`H$Vm hmoJr&
AmBE Hw$N> Am¡a CXmhaU XoI|&
{e‘bm ‘| EH$ {deof {XZ XO© {H$¶o J¶o Vmn‘mZ Ho$ Am±H$‹S>o ZrMo
Vm{bH$m ‘| h¢&

g‘¶ 10.00 a.m. 12.00 Noon 3.00 p.m. 7.00 p.m. 10.00 p.m.

Vmn‘mZ 11 oC 14 oC 17 oC 10 oC 5 oC

àË¶oH$ pñW{V ‘| Vmn‘mZ ‘| n[adV©Z H$m à{V K§Q>m Xa ³¶m h¡?
pñW{V I gw~h Ho$ g‘¶ … à{V K§Q>m Vmn‘mZ n[adV©Z Xa 

0 014 11
2

c c−
  = o3 C/hr.

2
(10.00 A.M. - 12.00 Noon)

pñW{V II Xmonha Ho$ g‘¶ … à{V K§Q>m Vmn‘mZ n[adV©Z Xa  
o o17 C 14 C

3
−

 =  1 oC/hr.
(12.00 Noon -  3.00 P.M.)

pñW{V III em‘ Ho$ g‘¶ … à{V K§Q>m Vmn‘mZ n[adV©Z Xa  
o o10 C 17 C

4
−

 = o7 C/hr.
4

−

(3.00 P.M. - 7.00 P.M.)
pñW{V IV amV Ho$ g‘¶ … à{V K§Q>m Vmn‘mZ n[adV©Z Xa  

o o5 C 10 C
3
−

 = o5 C/hr.
3

−

(7.00 P.M. - 10.00 P.M.)

D$na H$s g^r pñW{V¶m| ‘| h‘| 3
2

 oC, 1 oC, 
7

4
−  oC, 

5
3

−  oC  Am{X g§»¶mE± àmá hþBª& BZ Vmn‘mZm|

‘| Cn¶moJ ‘| AmB© hþB© g§»¶mE± 3
2

 oC, 1  oC, 
7

3
−  oC, 

5
3

−  oC h¢& BZ g§»¶mAm| H$mo Amn ³¶m H$h|Jo?

1
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BZ g§»`m§Am| _o YZ Am¡a F$U {^Þ hmoVo h¡ VWm Bgo 
p
q  Ho$ én _|o {cIm OmVm h¡, Ohm± q ≠ o

AmBE Bg Vah H$s Hw$N> g§»¶mAm| Ho$ ~mao ‘| MMm© H$a|Jo&
3
4 ,  

7
9 ,  

10
17
−

,  
3
2−

,  
2013
2014 ,  .................

do g§»¶mE± {OÝh| 
p
q Ho$ ê$n ‘| ì¶º$ H$a gH$Vo h¢,Ohm± p Am¡a q nyUmªH$ h¢ Am¡a q ≠ o CÝh| ‘n[a‘o¶

g§»¶mE±’ H$hbmVr h¢& n[a‘o¶ g§»¶mAm| Ho$ g_wƒ` H$mo‘Q’ go Xem©Vo h¢& BÝh| ̂ mJ’$b g§»¶mE± ̂ r H$hVo
h¢& Ü¶mZ go Xo{IE&

h‘ H$moB© ^r àmH¥${VH$ g§»¶m Bg ê$n ‘| ì¶³V H$a gH$Vo h¢,CXmhaU Ho$ {cE 5 H$mo 5
1  ¶m 10

2  ¶m

15
3 ................u¬QıTz

Bgr àH$ma {H$gr ^r nyU© g§»¶m H$mo ì¶³V {H$¶m Om gH$Vm h¡, CXm. 0 H$mo 0
1  ¶m 0

2 ¶m 0
5

.....u¬QıTz

h‘ {H$gr ̂ r nyUmªH$ H$mo Bg ê$n ‘| ì¶³V H$a gH$Vo h¢, O¡go- –3 H$mo 3
1

−
 ¶m 6

2
−

, ........ ò g^r g§»`m

Eo: 15 0
3 5

, ,
6

2
− N˛Áz úu∫™zÆ ÃÊPÆÁ N˛“oz “¯ @

D$na Ho$ {ZarjU X²dmam h‘ {ZîH$f© {ZH$mbVo h¢ {H$ {H$gr ̂ r àmH¥${VH$ g§»¶m, Ãßy nyU© g§»¶m Am¡a
nyUmªH$ H$mo n[a‘o¶ g§»¶m Ho$ ê$n ‘| ^r ì¶³V {H$¶m Om gH$Vm h¡&

à¶ËZ H$s{OE&

BZ g§»¶mAm| Ho$ g‘yhm| Ho$ ~mao ‘| gmo{ME& BÝh| ¶mo½¶ loUr ‘| {b{IE& 1, 
1
2  ,  −2,  0.5,

4
1
2 ,   

33
7

−
,  0,  

4
7 ,  0.3 ,  22,  −5,  

2
19 , 0.125. [EH$ g§»¶m AZoH$ g‘yhm| ‘| ̂ r {bIr

Om gH$Vr h¡]
(i) àmH¥${VH$ g§»¶mE±
(ii) nyU© g§»¶mE±
(iii) nyUmªH$
(iv) n[a‘o¶ g§»¶mE±

³¶m Amn Xr JB© g§»¶mAm| ‘| go H$moB© n[a‘o¶ g§»¶m N>mo‹S> gH$Vo h¢?
³¶m àË¶oH$ àmH¥${VH$ g§»¶m, nyU© g§»¶m Am¡a nyUmªH$, n[a‘o¶ g§»¶mE± h¢?
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 n[a‘o¶ g§»¶mE± 3

à¶ËZ H$s{OE&
1. hm{‘X Zo H$hm, 5

3  n[a‘o¶ g§»¶m h¡ Am¡a 5 Ho$db àmH¥${VH$ g§»¶m h¡&
ÃÁqy Zo H$hm XmoZm| n[a‘o¶ g§»¶mE± h¡§& Amn {H$ggo gh‘V h¢?

2. ZrMo {XE H$WZm| Ho$ {bE EH$-EH$ CXmhaU Xr{OE&
     (i) g^r àmH¥${VH$ g§»¶mE±, nyU© g§»¶mE± hmoVr h¢ qH$Vw g^r nyU© g§»¶mE±,

àmH¥${VH$ g§»¶m hm| ¶h Amdí¶H$ Zht h¢&
     (ii) g^r nyU© g§»¶mE±, nyUmªH$ hmoVr h¢ qH$Vw g^r nyUmªH$, nyU© g§»¶mE± Zht

hmoVo&
     (iii) g^r nyUmªH$ n[a‘o¶ g§»¶mE± h¢ qH$Vw g^r n[a‘o¶ g§»¶mE±, nyUmªH$ hm| ¶h

Amdí¶H$ Zht h¡&
h‘ n[a‘o¶ g§»¶mAm| H$s ‘yb g§{H«$¶mAm| H$mo nhbo H$s H$jmAm| ‘| hr grI MwHo$ h¢& A~ h‘ n[a‘o¶
g§»¶mAm| Ho$ JwUY‘m] Am¡a CZH$s g§{H«$¶mAm| H$s MMm© H$a|Jo&

1.1 n[a_o` g§»`mAm| H$s g§{H«$`m`| n[a_o` g§»`mAm| H$s g§{H«$`m`| n[a_o` g§»`mAm| H$s g§{H«$`m`| n[a_o` g§»`mAm| H$s g§{H«$`m`| n[a_o` g§»`mAm| H$s g§{H«$`m`| (Operations on Rational numbers)

gmVdr H$úmm _| h_Zo n[a_ò  g§»`mAm| Ho$ OmoS> KQ>mZm| H$s MMm© H$s h¡& A~ Cgo Hw$N> CXmhaUm| X²dmam
XmohamE±Jo&

hc {H${OE&hc {H${OE&hc {H${OE&hc {H${OE&hc {H${OE&

(i)
9 13

10 8
−⎛ ⎞+ ⎜ ⎟

⎝ ⎠
(ii)

3 21 4
5 7

+

(iii)
7 9

16 20
− −⎛ ⎞− ⎜ ⎟

⎝ ⎠
(iv)

11 1
14 21
− ⎛ ⎞− ⎜ ⎟

⎝ ⎠

(v) {ZåZ g§»`mAm| Ho$ `moJ {dcmo_ {c{IE. 7 1 3, , , 8
6 10 4

− −

1.1.1 n[a_ò  g§»`mAm| H$m JwUZ\$c (n[a_ò  g§»`mAm| H$m JwUZ\$c (n[a_ò  g§»`mAm| H$m JwUZ\$c (n[a_ò  g§»`mAm| H$m JwUZ\$c (n[a_ò  g§»`mAm| H$m JwUZ\$c (Multiplication of Rational Numbers)

A~ h_ n[a_ò  g§»`mAm| H$mo JwUm H¡$go H$aVo h¡, {gI|Jo gmVdr H$úmm _| {^Þm| Ho$ JwUm H$mo {gIm Wm&
Cgr n«{H«$`m go h_ n[a_ò  g§»`mAmo§ H$m JwUm H$a|Jo&

n[a_ò  g§»`m 2
3  VWm 5

7 H$mo XoImo& ò g§»`m ò {^Þ ^r h¡&

h_ 
2
3  VWm 5

7 H$mo JwUm H$a|Jo&

2 5 2 5 10
3 7 3 7 21

×
× = =

×

A§emo H$m JwUZ\$c
ham|§ H$m JwUZ\$c( )
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A~ 
2 5

3 7
−

×  H$mo XoImo&

2 5 10
3 7 21

− × −
=

×
 àmá hmoJm&

M{cE A~ h_ EH$ Am¡a CXmhaU XoI|Jo 10 14
21 25

−
×

10 14 10 14 140
21 25 21 25

− − × −
× = =

×

28

105
525

28 4
105 15
− −

= =

`m Bgo Eogo ^r hc H$a gH$Vo h¡&

2
10−

3
21

2
14

×
5

25
4

15
−

=

Bgo {H${OEBgo {H${OEBgo {H${OEBgo {H${OEBgo {H${OE

(i)
18 33
11 45

−
× (ii)

7 1
17 10
− −

×

(iii)
105 18
72 15

−
× (iv)

13 100
120 16

×

1.1.2 n[a_ò  g§»`mAm| H$m ^mJ (n[a_ò  g§»`mAm| H$m ^mJ (n[a_ò  g§»`mAm| H$m ^mJ (n[a_ò  g§»`mAm| H$m ^mJ (n[a_ò  g§»`mAm| H$m ^mJ (Division of Rational Numbers)
Bgo Xo{IE&

2 5 1
5 2

× =

9 11 1
11 9
−

× =
−

`hm± h_Zo XoIm H$s JwUZ\$c ‘1’h¡& O~ {H$Ýhr n{a_ò  g§»`mAm| H$m JwUZ\$c  ‘1’ hmoVm h¡& Vmo CÝho§

JwUm H$m {dcmo_ H$hVo h¡, `hm± 2
5  VWm 5

2 ; 
9

11
−

 VWm 11
9−

 EH$ Xþgao Ho$ JwUZ {dcmo_ h¡&
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 n[a‘o¶ g§»¶mE± 5

 
3

7
−

, 11, 
9 1,
5 17−

Ho$ JwUZ {dcmo_ {cImE& gmVdr H$úmm _| h_Zo {^Þm| Ho$ ̂ mJ H$mo {gIm h¡& n[a_ò

g§»`mAm| Ho$ ^mJ Ho$ {cE Cgr n«{H«$`m H$m Cn`moJ H$a|Jo&

 
3
4  VWm 7

11  H$mo Xo{IE ò {^Þ g§»`mE h¡&

h_ 3
4  VWm 7

11 H$m ^mJ H$a|oJo&

3 7 3 11
4 11 4 7
÷ = × ( 

7
11H$m JwUZ {dcmo_)

3 11
4 7
×

=
×

 
33
28

= = 
51
28

A~ h_ {ZåZ CXmhaUm| H$mo hc H$a|Jo&

(i)
5 3 5 4

9 4 9 3
− −

÷ = × ( 
3
4 H$m JwUZ {dcmo_)

5 4 20
9 3 27
− × −

= =
×

(ii)

6
12 2 12
21 7
− −⎛ ⎞÷ =⎜ ⎟−⎝ ⎠

3
21

7−
×

2
6⎛ ⎞

=⎜ ⎟
⎝ ⎠ 3

2= ( 
2
7− H$m JwUZ {dcmo_)

Bgo {H${OEBgo {H${OEBgo {H${OEBgo {H${OEBgo {H${OE

(i)
8 2
5 3

÷ (ii)
18 72
25 75

−⎛ ⎞÷⎜ ⎟
⎝ ⎠

(iii)
125 50
64 16
−

÷ (iv)
512
441
− H$mo 1024

21
− go ^mJ {X{OESCERT TELA

NGANA
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1.2 n[a‘o¶ g§»¶mAm| Ho$ JwUY‘©
1.2.1 g§d¥V (Closure) :

(i) nyU© g§»¶mE± Am¡a nyUmªH$
AmBE, EH$ ~ma nwZ… g§jon ‘| nyU©

g§»¶mAm| Ed§ nyUmªH$m| Ho$ {bE g^r g§{H«$¶mAm|
na g§d¥V JwUY‘© H$s MMm© H$aVo h¢&
Bg Vm{bH$m H$mo nyU© H$s{OE Omo Amdí¶H$ MMm© Ho$ {bE h¡& Bg‘| g§~§§{YV CXmhaU ^r h¢&

g§»¶mE± g§{H«$¶mE±
¶moJ ì¶dH$bZ JwUZ ^mJ

nyU© g§»¶mE± {H$Ýht Xmo nyU© g§d¥V Zht h¢ g§d¥V h¢ ³¶m|{H$ g§d¥V Zht h¢
g§»¶mAm| a Am¡a b 5−7 = −2 Omo ................. ³¶m|{H$ 5 ÷8 =
Ho$ {bE a + b nyU© nyU© g§»¶m Zht ................. 5

8  nyU© g§»¶m
g§»¶m h¡, Bg{bE h¡& g§»¶m Zht h¡&
¶h g§d¥¥V h¡&
CXm… ..........

nyUmªH$ g§d¥V h¡ ³¶m|{H$ g§d¥V Zht h¡
a−b EH$ nyUmªH$ ................. ³¶m|{H$

 .............. h¡ {H$Ýhta Am¡a b
Xmo nyUmªH$m| Ho$ ................. ..............
{bE&

(ii) n[a‘o¶ g§»¶mE± - g§d¥V JwUY‘©
(a)  ¶moJ

‘mZ br{OE Xmo n[a‘o¶ g§»¶mE±  2
7 ,  

5
8

2 5
7 8
+    =    

16 35 51
56 56
+

=

n[aUm‘ 51
56  nwZ… n[a‘o¶ g§»¶m àmá hþAm&

198
2
−⎛ ⎞+ ⎜ ⎟

⎝ ⎠
 = ______ ³¶m ¶h n[a‘o¶ g§»¶m h¡?

2 2
7 7

−
+ = ______ ³¶m CÎma n[a‘o¶ g§»¶m hmoJm?

Bgo Hw$N> Am¡a g§»¶mAm| Ho$ gmW ^r Om±M H$s{OE&
5 1 7 23 , 0 ,
7 2 2 7

+ + +

¶{X Xmo nyU© g§»¶mAm| H$m ¶moJ EH$ nyU© g§»¶m hmo Vmo
h‘ H$h gH$Vo h¢ {H$ nyU© g§»¶mAm| H$m g‘wÀM¶ ¶moJ
Ho$ gmnoj g§d¥V JwU H$mo g§Vwï> H$aVm h¡&
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 n[a‘o¶ g§»¶mE± 7

h‘ XoIVo h¢ {H$ Xmo n[a‘o¶ g§»¶mAm| H$m ¶moJ nwZ… n[a‘o¶
g§»¶m h¡& AV… ¶moJ Ho$ gmnoj n[a‘o¶ g§»¶mE± g§d¥V ahVr
h¢& ¶{X (a + b) EH$ n[a‘o¶ g§»¶m h¡, H$moB© ^r Xmo n[a‘o¶
g§»¶mAm| Ho$ {bE, Vmo ∀a, b ∈ Q ;  (a + b) ∈ Q.
(b) ì¶dH$bZ …

‘mZ br{OE Xmo n[a‘o¶ g§»¶mE± h¢ 5
9  Am¡a 3

4

Vmo  5 3 5 4 3 9
9 4 36

× − ×
− =

=   
20 27 7

36 36
− −

=

{’$a h‘| n[a‘o¶ g§»¶m 7
36
−

 àmá hþAm& (³¶m|{H$ –7,

36 nyUmªH$ h¢ Am¡a 36 eyÝ¶ Nz̨  Ã™Áå å“Î h¡, AV…
7

36
−

 ^r EH$ n[a‘o¶ g§»¶m h¡&)
BgH$s Om±M {ZåZ n[a‘o¶ g§»¶mAm| Ho$ g§X ©̂ ‘| ^r

H$s{OE&

(i) 
2 3 14 9
3 7 21

−
− =   =    _______________  ³¶m ¶h EH$ n[a‘o¶ g§»¶m h¡?

(ii) 
48 11
9 18

⎛ ⎞ − =⎜ ⎟
⎝ ⎠

_______________  ³¶m ¶h EH$ n[a‘o¶ g§»¶m h¡?
h‘Zo nm¶m {H$ {H$Ýht Xmo n[a‘o¶ g§»¶mAm| Ho$ {bE, CZH$m A§Va ^r n[a‘o¶ g§»¶m h¡&
AV… ì¶dH$bZ Ho$ gmnoj n[a‘o¶ g§»¶mE± g§d¥V ahVr h¢&

{H$Ýht Xmo n[a‘o¶ g§»¶mAm| a Am¡a b Ho$ {bE, a - b ^r n[a‘o¶ g§»¶m ahVr h¡& AWm©V, ∀ a, b  ∈ Q,
(a–b) ∈Q

(c) JwUZ
{ZåZ na Ü¶mZ Xr{OE&

1 33
2 2

× =

6 11 66 33
5 2 10 5

− − −
× = =

3 5
7 2

× = _________ ;
2 19
1 13

×  = ___________

∈ KQ>H$ h¡ g~ ∀  Ho$ {bE
‘mZ br{OE A = {1, 2, 3}

KQ>H$ 3 Omo A ‘| h¡, Bg àH$ma Xem©¶m
Om gH$Vm h¡ 3∈A Am¡a h‘ Bgo n‹T>Vo
h¢-‘3 KQ>H$ ¶m gXñ¶ h¡ A H$m’
Xo{IE x = 1 ⇒  1 + 0 = 1

x = 2 ⇒  2 + 0 = 2

x = 3 ⇒  3 + 0 = 3

BgH$m AW© h¡ {H$ g^r x ∈A Ho$
{bE h‘| x + 0 = x àmá hmoJm& h‘
Bgo x + 0 = x ∀ x ∈A Ho$ ê$n ‘|
ì¶³V H$a|Jo& h‘ Bgo Bg àH$ma n‹T>|Jo-
g^r ¶m àË¶oH$ x ∈A Ho$ {bE; x + 0
= x.
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g^r CXmhaUm| ‘| h‘ XoIVo h¢ {H$ Xmo n[a‘o¶ g§»¶mAm| H$m JwUZ’$b EH$ n[a‘o¶ g§»¶m ahVr h¡&
Hw$N> Am¡a n[a‘o¶ g§»¶mAm| Ho$ ¶w½‘m| H$mo JwUm H$s{OE& Om±M H$s{OE {H$ JwUZ’$b n[a‘o¶ g§»¶m h¡ ¶m
Zht& ³¶m Amn Eogr n[a‘o¶ g§»¶m ~Vm gH$Vo h¢ {OZH$m JwUZ’$b EH$ n[a‘o¶ g§»¶m Zht h¡&
AV… h‘| nVm MbVm h¡ {H$ JwUm Ho$ gmnoj n[a‘o¶ g§»¶mE± g§d¥V h¢&
{H$Ýht Xmo n[a‘o¶ g§»¶mAm| a Am¡a b Ho$ {bE, a×b ^r EH$ n[a‘o¶ g§»¶m hmoJr& AWm©V, ∀ a, b  ∈ Q,
a × b ∈Q
(d) ^mJ

Xmo n[a‘o¶ g§»¶mE± br{OE 2
3 ,   

7
8

Vmo  2 7 2 8 16
3 8 3 7 21

÷ = × =   Omo {H$ EH$ n[a‘o¶ g§»¶m h¡?

Hw$N> AÝ¶ CXmhaUm| ‘| Om±M H$s{OE&
5 5 2 5 1 52
7 7 1 7 2 14

÷ = ÷ = × =

2 6
3 11

− ÷  =   __________ =   _________ =   __________

17 3 173
13 1 13

÷ = ÷    =   ________  =   ________ =   ________

D$na Ho$ g^r CXmhaUm| Ûmam h‘ XoIVo h¢ {H$ O~ h‘ Xmo n[a‘o¶
g§»¶mAm| H$m ̂ mJ H$aVo h¢ Vmo h‘| n[a‘o¶ g§»¶m àmá hmoVr h¡& A~
³¶m h‘ H$h gH$Vo h¢ {H$ n[a‘o¶ g§»¶mAm| Ho$ ^mJ Ho$ {bE g§d¥V
JwU ghr h¡?

AmBE, BZH$s Om±M H$a| … 0, 5 n[a‘o¶ g§»¶mE± h¢ Am¡a 5
0  An[a^m{fV

h¡& AV… n[a‘o¶ g§»¶mAm| H$m g‘yh Q ^mJ Ho$ gmnoj g§d¥V Zht
h¡&
Bg Vah h‘ H$h gH$Vo h¢ {H$ ¶{X Q ‘| go h‘ eyÝ¶ {ZH$mb X|
Vmo g‘yh ^mJ Ho$ gmnoj g§d¥V ahVm h¡&

à¶ËZ H$s{OE&
¶{X h‘ nyUm©ªH$mo| Ho$ g‘wÀM¶ go eyÝ¶ {ZH$mb X| Vmo ³¶m ¶h ^mJ Ho$ gmnoj g§d¥V
h¡?
Bgr Vah àmH¥${VH$ g§»¶mAm| Ho$ {bE ^r Om±M H$s{OE&

5
0  ³¶m| An[a^m{fV h¡?

^mJ H$s{OE& 5 ÷ 0    0) 5 (?

³¶m Amn ̂ mJ nyU© H$a gH$Vo h¢?
^mJ’$b ³¶m h¡? Amn XoIVo h¢
{H$ ‘0’ Ho$ gmW {H$gr ^r A§H$ go
JwUm H$aZo na ‘0’ àmá hmoVm h¡&
AV… ^mJ g§̂ d Zht h¡&

SCERT TELA
NGANA



Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

 n[a‘o¶ g§»¶mE± 9

à¶ËZ H$s{OE&
Vm{bH$m Ho$ Imbr ñWmZm| H$mo ^[aE&

g§»¶mE± A§VJ©V g§d¥V h¡
¶moJ ì¶dH$bZ JwUZ ^mJ

àmH¥${VH$ g§»¶m hm± — — —

nyU© g§»¶mE± — — — Zht
nyUm©ªH$ — hm± — —

n[a‘o¶ g§»¶mE± — — hm± —

1.2.2. H«$‘{dZ‘o¶ JwU (Commutative Property):

AmBE, nyU© g§»¶mAm| Am¡a nyUmªH$m| XmoZm| Ho$ {bE h‘ AbJ-AbJ g§{H«$¶mAm| Ho$ gmW H«$‘{d{Z‘o¶ JwUm|
H$mo h‘ nwZ… ñ‘aU H$aVo h¢&
{ZåZ Vm{bH$m nyU© H$s{OE&
(i) nyU© g§»¶mE±

g§{H«$¶mE± CXmhaU {Q>ßnUr
¶moJ 2, 3 nyU© g§»¶mE± h¡& W ‘| ¶moJ H«$‘{d{Z‘o¶ JwU H$m

2+3 = 5 Am¡a 3 + 2 = 5 nmbZ H$aVm h¡&
∴ 2 + 3 =  3 + 2

ì¶dH$bZ               ³¶m 3 – 2 Am¡a 2 –3 g‘mZ h¢? H«$‘{d{Z‘o¶ JwU H$m nmbZ Zht H$aVm&
JwUZ ------ ------

^mJ 4 ÷ 2 = ?   2 ÷ 4 = ? -------
Is   4 ÷ 2   =  2 ÷ 4 ?

H«$‘{d{Z‘o¶Vm dh JwU h¡ {Og‘| ¶{X
g§»¶mAm| H$s {ÛYmar à{H«$¶m ‘|,
g§»¶mAm| H$m H«$‘ ~Xb {X¶m Om¶o Vmo
n[aUm‘ na H$moB© à^md Zht n‹S>Vm&
O¡go- a + b =   b + a

a ×  b  =  b ×  a
¶hm± {ÛYmar à{H«$¶m, Mmam| ‘yb
g§{H«$¶mAm| ‘o| go H$moB© ^r EH$ hmo
gH$Vr h¡, AWm©V, +, −, × , ÷
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(ii) nyUmªH$
g§{H«$¶m CXmhaU {Q>ßnUr

¶moJ --- nyUmªH$m| ‘| ¶moJ H«$‘{d{Z‘o¶ h¡&

ì¶dH$bZ 2, 3 nyUmªH$ h¢ .......

2 − (3) = ? (3) − 2 = ?

³¶m 2 − (3) = (3) − 2 = ?

JwUZ ... ... ... ... ... ...

^mJ ... ... ... nyUmªH$m| ‘| ^mJ H«$‘{d{Z‘o¶ Zht h¡&

(iii) n[a‘o¶ g§»¶mE±
(a) ¶moJ

Xmo n[a‘o¶ g§»¶mE± 5 3,
2 4

−
 br{OE& BÝh| Omo‹S> Xr{OE&

( ) ( )3 2 5 1 35 10 3 7
2 4 4 4 4

− × + × − −
+ = = =

Am¡a ( ) ( )3 1 3 2 55 3 10 7
4 2 4 4 4

− × − + × − +
+ = = =

Vmo 
5 3 3 5
2 4 4 2

− −⎛ ⎞+ = +⎜ ⎟
⎝ ⎠

A~ Bg JwU H$mo n[a‘o¶ g§»¶mAm| Ho$ Hw$N> Am¡a ¶w½‘m| Ho$ {bE Om±M H$s{OE&

‘mZ br{OE  
1 5
2 7

+   Am¡a 5 1
7 2

+ . ³¶m 1 5
2 7

+  = 
5 1
7 2

+ ?

³¶m 
( )42 4 2 ?

3 5 5 3
−− − −⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

³¶m Amn n[a‘o¶ g§§»¶mAm| Ho$ H$moB© Eogo ¶w½‘ ~Vm gH$Vo h¢ {OZna ¶h {Z¶‘ JbV hmo?
h‘ H$h gH$Vo h¢ {H$ {H$Ýht a Am¡a b n[a‘o¶ g§»¶mAm| Ho$ {bE a + b = b + a

Bg àH$ma n[a‘o¶ g§»¶mAm| Ho$ g‘wÀM¶ ‘| ¶moJ H«$‘{d{Z‘o¶ ahVm h¡&
∴  ∀ a, b ∈ Q, a + b = b + a
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(b) ì¶dH$bZ …    Xmo n[a‘o¶ g§»¶mE± 2
3  Am¡a 7

8  br{OE&

2 7 16 21 5
3 8 24 24

− −
− = =    Am¡a 7 2 21 16 5

8 3 24 24
−

− = =

Bg{bE  2 7
3 8

− ≠ 7 2
8 3

−

BZH$s Om±M H$s{OE&

³¶m  5 52 2
4 4

− = −  ?

³¶m 1 3 3 1
2 5 5 2

− = − ?

Bg àH$ma h‘ H$h gH$Vo h¢ {H$ n[a‘o¶ g§»¶mAm| Ho$ g‘wÀM¶ ‘| JQ>mZm H«$‘{d{Z‘o¶ Zht h¡&
a – b  ≠   b – a  {H$Ýht Xmo n[a‘o¶ g§»¶mAm| a Am¡a b Ho$ {bE&

(c) JwUZ … Xmo n[a‘o¶ g§»¶mE± 2 Am¡a 5
7

−  br{OE&

5 102
7 7

− −
× =   ;     

5 102
7 7

− −
× =      AV…   52

7
−

×   =  
5 2

7
−

×

³¶m 
1 3 3 1

2 4 4 2
− − − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞× = ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠
 ?

BÝh| Hw$N> Am¡a n[a‘o¶ g§»¶mAm| Ho$ {bE Om±M H$s{OE&
h‘ {ZîH$f© {ZH$mbVo h¢ {H$ n[a‘o¶ g§»¶mAm| Ho$ A§VJ©V JwUZ H«$‘{d{Z‘o¶ h¡&
AWm©V a × b = b × a  {H$Ýhr§ Xmo n[a‘o¶ g§»¶mAm| a Am¡a b Ho$ {bE&
AWm©V ∀ a, b ∈ Q,  a × b = b × a

(d) ^mJ

³¶m 7 14 14 7
3 9 9 3

÷ = ÷  ?

1 3

1

7 14 7 9
3 9 3 14

//
÷ =

/
x

2

3
2

=  Am¡a 14 7 14
9 3

÷ =

2 1

3

3
9 7

/
×

/
1

2
3

=

7 14 14 7
3 9 9 3

÷ ≠ ÷

Bg àH$ma h‘ H$h gH$Vo h¢ {H$ n[a‘o¶ g§»¶mAm| Ho$ g‘wÀM¶ ‘| ^mJ H«$‘{d{Z‘o¶ Zht h¢&
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à¶ËZ H$s{OE&

¶h Vm{bH$m nyU© H$s{OE&

g§»¶mE± H«$‘{d{Z‘o¶Vm Ho$ A§VJ©V
¶moJ ì¶dH$bZ JwUZ ^mJ

àmH¥${VH$ g§»¶mE± hm± Zht hm± — — —

nyU© g§»¶mE± — — — — — — — — — Zht
nyUmªH$ — — — — — — — — — — — —

n[a‘o¶ g§»¶mE± — — — — — — — — — Zht

1.2.3 gmhM¶© JwU gmhM¶© JwU gmhM¶© JwU gmhM¶© JwU gmhM¶© JwU (Associative Property)

Mma g§{H«$¶mE±, AWm©V, ¶moJ, KQ>mZm,
JwUm Am¡a ^mJ Ho$ gmnoj nyU© g§»¶mAm|
H$mo gmhM¶© JwU Ho$ ~mao ‘| ¶mX H$s{OE&
(i) nyU© g§»¶mE±
Amdí¶H$ CXmhaU Am¡a {Q>ßn{U¶m| Ûmam Vm{bH$m nyU© H$s{OE&

g§{H«$¶m nyU© g§»¶mAm| Ho$ CXmhaU {Q>ßnUr
¶moJ ³¶m 2 + (3 + 0) = (2 + 3) + 0 ?

2 + (3 + 0) = 2 + 3 = 5
(2 + 3) + 0 = 5 + 0 = 5 —  —  —
⇒ 2 + (3 + 0) = (2 + 3) + 0 —  —  —
a + (b + c) = (a + b) + c
{H$Ýht a, b, c nyU© g§»¶mAm| Ho$ {bE

ì¶dH$bZ (2−3) – 2 = ?  2−(3−2) = ? ì¶dH$bZ gmhM¶© Zht h¡&
Is  (2−3) −2   =  2−(3−2) ?

JwUZ —   —   —   —   —   — JwUZ gmhM¶© h¡&
—   —   —   —   —   —

^mJ ³¶m 2 ÷ (3 ÷ 5) = (2 ÷ 3) ÷ 5?

( ) 3 5 102 3 5 2 2
5 3 3

÷ ÷ = ÷ = × = ^mJ gmhM¶© Zht h¡.

( ) 2 2 1 22 3 5 5
3 3 5 15

÷ ÷ = ÷ = × =

( ) ( )2 3 5 2 3 5÷ ÷ ≠ ÷ ÷

gmhM`© JwU `h Xem©Vm h¡ H$s `{X AmnH$mo
VrZ g§»`mAm| H$mo OmoS>Zm hmo Vmo, Amn nhcr
Xmo g§»`mAm| H$mo OmoS>H$a CgHo$ `moJ\$c _|
{Vgar g§»`m OmoS> gH$Vo h¡ `m {\$a nhco
Amn Xþgar VWm {Vgar g§»`m H$mo OmoS>H$a

CgHo$ `moJ\$c go nhcr g§»`m H$mo OmoS>|Jo Vmo
n[aUm_ EH$ O¡go hr àmá hm|Jo&
(3 + 2) + 5  VWm  3 + (2 + 5).
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(ii) nyUmªH$
Mma g§{H«$¶mAm| Ho$ gmnoj nyUmªH$m| H$s gmhM¶©Vm H$mo ñ‘aU H$s{OE&
{ZåZ Vm{bH$m Amdí¶H$ {Q>ßn{U¶m| Ho$ gmW nyU© H$s{OE&

g§{H«$¶m nyUmªH$ CXmhaU Ho$ gmW {Q>ßnUr
¶moJ ³¶m 2 + [(−3) + 5)] = [(2 + (−3)] + 5 ?

( ) [ ]2 3 5 2 3 5 2 2 4+ ⎡ − + ⎤ = + − + = + =⎣ ⎦ —  —  — —  —

( ) [ ]2 3 5 2 3 5 1 5 4+ − + = − + = − + =⎡ ⎤⎣ ⎦

{H$Ýht a, b Am¡a c VrZ nyUmªH$m| Ho$ {bE
a + (b + c) = (a + b) + c

ì¶dH$bZ ³¶m 6 − (9 − 5) = (6 − 9)  − 5  ? —  —  — —  —

JwUZ ³¶m 2× [7× ( −3)] = (2× 7) ×  (−3)  ? —  —  — —  —

^mJ ( ) ( )10 2 5 [10 2] 5÷ ⎡ ÷ − ⎤ = ÷ ÷ −⎣ ⎦  ?

( ) 2 510 2 5 10 10 25
5 2

− −
÷ ÷ − = ÷ = × = −⎡ ⎤⎣ ⎦ —  —  — —  —

A~

( ) ( ) 10 510 2 5 5 5 5 1
2 5

÷ ÷ − = ÷ − = ÷ − = = −
−

Bg àH$ma ( ) [ ] ( )10 2 5 10 2 5÷ ÷ − ≠ ÷ ÷ −⎡ ⎤⎣ ⎦

(iii) n[a‘o¶ g§»¶mE± - gmhM¶©Vm
(a) ¶moJ

‘mZ br{OE VrZ n[a‘ o¶ g §»¶mE ± 2 1, 5,
7 2  h ¢& BZH$s Om ±M H$s {OE {H$

2 1 2 15 5
7 2 7 2

⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ + = + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦

L.H.S.  =  
2 1 2 1 2 10 1 4 77 815 5
7 2 7 2 7 2 14 14

⎡ ⎤ + +⎛ ⎞ ⎡ ⎤ ⎡ ⎤+ + = + + = + = =⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦ ⎣ ⎦⎣ ⎦

R.H.S.  =  
2 1 2 35 1 37 1 74 7 815
7 2 7 2 7 2 14 14

⎡ ⎤ ⎡ + ⎤ +⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ + = + = + = =⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦

       L.H.S.  =  R.H.S.
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kmV H$s{OE&
1 3 4
2 7 3

+
⎡ ⎤⎢ ⎥+⎢ ⎥⎢ ⎥⎣ ⎦

Am¡a 
1 3 4
2 7 3

⎡ ⎤ ⎛ ⎞+ + ⎜ ⎟⎢ ⎥⎣ ⎦ ⎝ ⎠

³¶m XmoZm| ¶moJ g‘mZ h¢?
Hw$N> AÝ¶ n[a‘o¶ g§»¶mAm| H$mo boH$a BZH$s gmhM¶©Vm H$s Om±M H$s{OE&
h‘o§ àmá hþAm {H$ n[a‘o¶ g§»¶mE± ¶moJ Ho$ A§VJ©V gmhM¶© {Z¶‘ H$m nmbZ H$aVr h¢&
a + (b + c)  =  (a + b) + c {H$Ýht VrZ n[a‘o¶ g§»¶mAm| a, b Am¡a c Ho$ {bE&
AWm©V. ∀ a, b, c ∈ Q,   a + (b + c) = (a + b) + c

(b) ì¶dH$bZ

VrZ n[a‘o¶ g§»¶mE± 1 3,
2 4  Am¡a 5

4
−

 br{OE&

Om±M H$s{OE  
1 3 5 1 3 5
2 4 4 2 4 4

⎡ − ⎤ −⎛ ⎞ ⎡ ⎤ ⎛ ⎞− − = − −⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦ ⎝ ⎠⎣ ⎦

L.H.S.  = 
1 3 5
2 4 4

⎡ − ⎤⎛ ⎞− − ⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
= 

1 3 5 1 8
2 4 4 2 4

⎡ ⎤ ⎡ ⎤− + = −⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

=  
1 1 4 32
2 2 2

− −
− = =

R.H.S.  =  
1 3 5
2 4 4

−⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

=  
1 2 3 5 1 5

4 4 4 4
× − −⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

=  
1 5 4 1
4 4

− +
= =

    
1 3 5 1 3 5
2 4 4 2 4 4

⎡ − ⎤ −⎛ ⎞ ⎛ ⎞ ⎛ ⎞∴ − − ≠ − −⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦

L.H.S. ≠   R.H.S.
h‘Zo kmV {H$¶m {H$ n[a‘o¶ g§»¶mAm| Ho$ g‘wÀM¶ ‘| ì¶dH$bZ gmhM¶© {Z¶‘ H$m nmbZ Zht H$aVm
h¡& AV… a-(b-c) ≠ (a-b) – c {H$Ýht VsZ n[a‘o¶ g§»¶mAm| a, b, c Ho$ {bE&
(c) JwUZ

VrZ n[a‘o¶ g§»¶mE± br{OE   
2 4 5, ,
3 7 7

−

³¶m   
2 4 5 2 4 5
3 7 7 3 7 7

⎡ − ⎤ −⎛ ⎞ ⎛ ⎞ ⎛ ⎞× × = × ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦
?

LHS  =  
2 4 5 2 20 40
3 7 7 3 49 147

⎡ − ⎤ − −⎛ ⎞ ⎡ ⎤× × = =⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦⎣ ⎦
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R.H.S.  = 
2 4 5 8 5 40
3 7 7 21 7 147

− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞× × = × =⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

       L.H.S. = R.H.S.
BZH$s Om±M H$s{OE&

kmV H$s{OE&  
12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 Am¡a 12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

³¶m 12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 = 
12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 ?

kmV H$s{OE 
5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 Am¡a 
5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

³¶m 
5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

  = 5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 ?

h‘ D$na H$s g^r pñW{V¶m| ‘| nmVo h¢ {H$  L.H.S. = R.H.S.

Bg àH$ma n[a‘o¶ g§»¶mAm| ‘| JwUm gmhM¶© {Z¶‘ H$m nmbZ H$aVm h¡&
a ×  (b ×  c) = (a ×  b) ×  c {H$Ýht a, b, c n[a‘o¶ g§»¶mAm| Ho$ {bE
AWm©V,  ∀ a, b, c ∈ Q,   a × (b × c) = (a × b) × c

(d) ^mJ

H$moB© VrZ n[a‘o¶ g§»¶mE± br{OE O¡go- 
2 3,
3 4  Am¡a 1

7

³¶m   
2 3 1 2 3 1 ?
3 4 7 3 4 7

⎛ ⎞ ⎛ ⎞÷ ÷ = ÷ ÷⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

L.H.S.  =  
2 3 1 2 3 7 2 21 2 4 8
3 4 7 3 4 1 3 4 3 21 63

⎛ ⎞ ⎛ ⎞÷ ÷ = ÷ × = ÷ = × =⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

R.H.S.  = 
2 3 1 2 4 1 8 1 8 7 56
3 4 7 3 3 7 9 7 9 1 9

⎛ ⎞ ⎛ ⎞ ⎛ ⎞÷ ÷ = × ÷ = ÷ = × =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

2 3 1 2 3 1
3 4 7 3 4 7

⎛ ⎞ ⎛ ⎞÷ ÷ ≠ ÷ ÷⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

L.H.S. ≠   R.H.S.

AV… ( ) ( )a b c a b c÷ ÷ ≠ ÷ ÷  {H$Ýht VrZ n[a‘o¶ g§»¶mAm| a, b, c Ho$ {bE
Bg{bE, n[a‘o¶ g§»¶mAm| ‘| ^mJ gmhM¶© {Z¶‘ H$m nmbZ Zht H$aVm&
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Bgo H$s{OE&

Bg Vm{bH$m H$mo nyU© H$s{OE&
g§»¶mE± gmhM¶© Ho$ A§VJ©V

¶moJ ì¶dH$bZ JwUZ ^mJ
àmH¥${VH$ g§»¶mE± hm± Zht . . . . . . . . . .

nyU© g§»¶mE± . . . . . . . . . . . . . . . Zht
nyUmªH$ . . . . . Zht hm± . . . . .

n[a‘o¶ g§»¶mE± . . . . . . . . . . . . . . . . . . . .

1.2.4 eyÝ¶ H$s ^y{‘H$m

³¶m Amn H$moB© Eogr g§»¶m ~Vm gH$Vo h¢, {Ogo {H$gr g§»¶m ‘| Omo‹S>Zo na dhr g§»¶m àmá hmoVr h¡?
O~ ‘0’  {H$gr ^r n[a‘o¶ g§»¶m ‘| Omo‹S>m OmVm h¡ Vmo nwZ… dhr n[a‘o¶ g§»¶m àmá hmoVr h¡&
CXmhaU Ho$ {bE

1 + 0 = 1 Am¡a  0 + 1  = 1

−2 + 0 = −2  Am¡a 0  + (−2) = −2

1 10
2 2

+ =  Am¡a 1 10
2 2

+ =

Bg H$maU h‘ ‘0’ H$mo ¶moJ VËg‘H$ KQ>H$ ¶m ¶moÁ¶ VËg‘H$ H$hVo h¢& Bg JwU H$m gma ZrMo àñVwV
{H$¶m J¶m h¡&
¶{X a H$moB© n[a‘o¶ g§»¶m H$m à{V{Z{YËd H$aVm h¡ Vmo a + 0 =  a  Am¡a 0 + a  =  a

³¶m àmH¥${VH$ g§»¶mAm| Ho$ g‘wÀM¶ ‘| ¶moÁ¶ VËg‘H$ h¡?

1.2.5 EH$ EH$ EH$ EH$ EH$ (1) H$s ^y{‘H$mH$s ^y{‘H$mH$s ^y{‘H$mH$s ^y{‘H$mH$s ^y{‘H$m

[a³V ñWmZm| H$s ny{V© H$s{OE&

 3 ×     =  3            Am¡a   ×   3   =    3

- 2 ×      =  − 2      Am¡a   ×   −2  =  −2

7
8  ×   = 

7
8            Am¡a   ×  

7
8    = 

7
8
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AmnZo D$na Ho$ JwUZ’$b ‘| ³¶m Hw$N> {deof XoIm?
AV… h‘ H$h gH$Vo h¢ {H$ H$moB© ̂ r n[a‘o¶ g§»¶m ‘1’ go JwUm H$s Om¶o Vmo JwUZ’$b nwZ… dhr n[a‘o¶
g§»¶m àmá hmoJr&
h‘ H$h gH$Vo h¢ {H$ ‘1’ n[a‘o¶ g§»¶mAm| Ho$ {bE JwUZmË‘H$ VËg‘H$ h¡&
nyUmªH$ Am¡a nyU© g§»¶mAm| Ho$ {bE JwUZmË‘H$ VËg‘H$ ³¶m h¡?

CXmhaU Ho$ {bE O~ 15
50  H$mo gab ê$n ‘| {bIZo Ho$ {bE h‘ {ZåZ àH$ma go H$aVo h¢&

15 3 5 3 5 3 31
50 10 5 10 5 10 10

×
= = × = × =

×

Ohm± h‘ {bIVo h¢ {H$ 3 31
10 10

× = .  ¶hm± h‘Zo JwUZ’$b Ho$ VËg‘H$ JwU H$m Cn¶moJ {H$¶m h¡&

1.2.6 {dbmo‘ H$m ApñVËd

(i) ¶moJmË‘H$ {dbmo‘ (Additive Inverse)

3 + (−3)  =  0 Am¡a −3 + 3  = 0

−5  +  5   =  0 Am¡a 5 + (−5) = ______

2
3  + ?     =  0 Am¡a ____  + 

2
3   = ______?

1
2

⎛ ⎞−⎜ ⎟⎝ ⎠  + ? = 0 Am¡a ______?  + 
1
2

⎛ ⎞−⎜ ⎟⎝ ⎠  =  0

¶hm± −3 Am¡a  3 EH$ Xÿgao Ho$ ¶moJmË‘H$ {dbmo‘ H$hbmVo h¢, ³¶m|{H$ BZH$mo Omo‹S>Zo na h‘| ¶moJ ‘0’ àmá
hmoVm h¡& H$moB© Xmo `moJmË_H$ BH$mB© g§»¶mE± {OZH$m ¶moJ ‘0’ hmo, EH$ Xÿgao Ho$ ¶moJmË‘H$ {dbmo‘
H$hbmVo h¢& gm‘mÝ¶V… ¶{X a H$moB© n[a‘o¶ g§»¶m h¡ Vmo a +  (−−−−−a) = 0 Am¡a (−−−−−a) + a = 0.

Vmo ‘a’, ‘−−−−−a’ EH$ Xÿgao Ho$ ¶moJmË‘H$ {dbmo‘ h¢&
0 H$m ¶moJmË‘H$ {dbmo‘ 0 hr ahVm h¡ ³¶m|{H$ 0 + 0 = 0.

(ii) JwUmË‘H$ {dbmo‘ (Multiplecative Inverse)

n[a‘o¶ g§»¶m 2
7  {H$g g§»¶m go JwUm {H$¶m Om¶o {H$ JwUZ’$b 1 àmá hmo?

h‘ XoVo h¢ 2 7
7 2

×  = 1  Am¡a  7 2 1
2 7

× =
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ZrMo {XE Imbr {S>ã~o ^[aE&

     2  ×     =  1 Am¡a    ×  2 =  1

   −5 ×     =  1 Am¡a    ×  5 =  1

17
19
−

 ×    =  1 Am¡a    ×  
17

19
−

=  1

1  ×   ?  =   1

−1 ×  ?  =  1

H$moB© Xmo g§»¶mE± {OZH$m JwUZ’$b ‘1’ hmo, do EH$ Xÿgao
Ho$ JwUmË‘H$ {dbmo‘ H$hbmVo h¢&

CXmhaUV¶m, 14 1
4

× =  Am¡a 1 4 1
4

× = , AV… g§»¶m 4

Am¡a 1
4  EH$ Xÿgao Ho$ JwUmË‘H$ {dbmo‘ (¶m à{Vbmo‘)

h¢&

h‘ H$h gH$Vo h¢ {H$ EH$ n[a‘o¶ g§»¶m c
d  , Xÿgar

n[a‘o¶ g§»¶m a
b  H$m JwUmË‘H$ {dbmo‘ H$hbmVr h¡ ¶{X 1a c

b d
× =

 gmo{ME, MMm© H$s{OE Am¡a {b{IE&

1. n[a‘o¶ g§»¶mAm| Ho$ {bE ¶moJ Ho$ gms EH$ JwU ghr hmo Vmo ³¶m dh nyUmªH$m| Ho$ {bE ßy ghr
hmoJm? Am¡a nyU© g§»¶mAm| Ho$ {bE? H$m¡Zgm ghr hmoJm? H$m¡Zgm ghr Zht hmoJm?

2. Eogr g§»¶mE± {b{IE {OZHo$ JwUmË‘H$ {dbmo‘, dhr g§»¶mE± hm|&
3. ³¶m Amn ‘0’ (zero) H$m JwUmË‘H$ à{Vbmo‘ ~Vm gH$Vo h¢? ³¶m H$moB© n[a‘o¶ g§»¶m Eogr h¡ {Ogo

‘0’ go JwUm H$aZo na ‘1’ àmá hmo?

   ×   0 =    1  Am¡a  0  ×        = 1

1.3 ¶moJ na JwUm H$m {dVaU     (Distributive)

H$moB© VrZ n[a‘o¶ g§»¶mE± 2 1 3, ,
5 2 4  br{OE&

Om±M H$s{OE {H$  
2 1 3 2 1 2 3
5 2 4 5 2 5 4

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + = × + ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

à¶ËZ H$s{OE …
{dVaU {Z¶‘ H$m Cn¶moJ H$aVo hþE
kmV H$s{OE&

(1) 
7 3 7 9
5 10 5 10

⎧ − ⎫⎛ ⎞ ⎧ ⎫× + ×⎨ ⎬ ⎨ ⎬⎜ ⎟
⎝ ⎠ ⎩ ⎭⎩ ⎭

(2)  
9 93 19

16 16
⎧ ⎫ ⎧ ⎫× + × −⎨ ⎬ ⎨ ⎬
⎩ ⎭ ⎩ ⎭
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L.H.S  = 2 1 3 2 2 3 2 5 10 1
5 2 4 5 4 5 4 20 2

+⎛ ⎞ ⎛ ⎞× + = × = × = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

R.H.S  = 
2 1 2 3 2 6 4 6 10 1
5 2 5 4 10 20 20 20 2

+⎛ ⎞ ⎛ ⎞× + × = + = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

                L.H.S = R.H.S

AV…                  
2 1 3 2 1 2 3
5 2 4 5 2 5 4

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

¶h JwU ¶moJ na JwUm H$m {dVaU H$hbmVm h¡&
A~ {ZåZ H$s Om±M H$s{OE&

³¶m  
2 1 3 2 1 2 3
5 2 4 5 2 5 4

⎛ ⎞ ⎛ ⎞ ⎛ ⎞× − = × − ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

AmnZo ³¶m Ü¶mZ {X¶m? ³¶m L.H.S. = R.H.S.?

¶h JwU ì¶dH$bZ na JwUm {dVaU {Z¶‘ H$hbmVm h¡&
Hw$N> Am¡a n[a‘o g§»¶mAm| Ho$ ¶w½‘m| H$mo br{OE Am¡a {dVaU {Z¶‘ H$s Om±M H$s{OE&
g^r n[a‘o¶ g§»¶mAm| a, b Am¡a c Ho$ {bE
h‘ H$h gH$Vo h¢

a (b + c)  = ab + ac
a (b − c)  =  ab – ac

Bgo H$s{OE&
Vm{bH$m H$s ny{V© H$s{OE&

g§»¶mE± ¶moJmË‘H$ JwU

g§d¥V H«$‘{d{Z‘o¶ gmhM¶© BH$mB© KQ>H$ {dbmo‘ KQ>H$
H$m ApñVËd H$m ApñVËd

n[a‘o¶ g§»¶mE± hm± — — — — — — — —
nyUmªH$ hm± — — — — — — — —
nyU© g§»¶mE± — — — — — — hm± Zht
àmH¥${VH$ g§»¶mE± hm± — — — — — — — —
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Vm{bH$m nyU© H$s{OE&

g§»¶mE± JwUmË‘H$ JwU
g§d¥V H«$‘{d{Z‘o¶ gmhM¶© BH$mB© KQ>H$  {dbmo‘ KQ>H$

   H$m ApñVËd H$m ApñVËd
n[a‘o¶ g§»¶mE± hm± — — — — — — — —
nyUmªH$ — — hm± — — — — — —
nyU© g§»¶mE± — — — — hm± — — — —
àmH¥${VH$ g§»¶mE± — — — — — — hm± — —

CXmhaU  1. gab H$s{OE   
2 3 6 13
5 7 5 7

− −⎛ ⎞ ⎛ ⎞+ + +⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

hb … {XE JE {^ÝZm| ‘| go gÑe {^ÝZm| H$mo EH$ gmW aIVo hþE nwZì¶©dñWmnZ H$s{OE&

2 3 6 13 2 3 6 13
5 7 5 7 5 7 5 7

− −⎛ ⎞ ⎛ ⎞+ + + = + − −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=  
2 6 3 13
5 5 7 7

⎛ ⎞ ⎛ ⎞− + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ (¶moJ Ho$ H«$‘{d{Z‘o¶ {Z¶‘ Ûmam)

=  
2 6 3 13

5 7
− −

+

=  
4 10 4 10

5 7 5 7
− − −

+ = −

=  
4 7 10 5 28 50 78

35 35 35
− × − × − − −

= =

CXmhaU 2: {ZåZ n[a‘o¶ g§»¶mAm| Ho$ àË¶oH$ Ho$ ¶moJmË‘H$ {dbmo‘ {b{IE&

(i)
2
7 (ii)

11
5

−
(iii)

7
13−

(iv)  
2
3

−
−

hb … (i)
2
7 H$m ¶moJmË‘H$ à{Vbmo‘ 2

7
−

 h¡&

³¶m|{H$  
2 2 2 2 0
7 7 7

− −⎛ ⎞+ = =⎜ ⎟
⎝ ⎠
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(ii)
11
5

− H$m ¶moJmË‘H$ {dbmo‘ 
11 11
5 5

−⎛ ⎞− =⎜ ⎟
⎝ ⎠

(iii)
7
13−

 H$m ¶moJmË‘H$ {dbmo‘ 7 7 7
13 13 13

−⎛ ⎞− = =⎜ ⎟⎝ ⎠− −

(iv)
2
3

−
−

 H$m ¶moJmË‘H$ {dbmo‘ 
2 2
3 3

−⎛ / ⎞− = −⎜ ⎟−/⎝ ⎠

CXmhaU  3 : kmV H$s{OE 2 1 23 1 3
5 9 180 9 4

−
× + − ×

hb … 2 1 23 1 3
5 9 180 9 4

−
× + − ×  =  

2 1 1 3 23
5 9 9 4 180

−
× − × +

(¶moJ Ho$ H«$‘{d{Z‘o¶ {Z¶‘ Ûmam)

=   2 1 1 3 23
5 9 9 4 180

− −⎛ ⎞ ⎛ ⎞× + × +⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=    
1 2 3 23

9 5 4 180
− ⎛ ⎞+ +⎜ ⎟

⎝ ⎠
  ({dVaU {Z¶‘ Ûmam)

=    
1 8 15 23
9 20 180

+⎛ ⎞− +⎜ ⎟
⎝ ⎠

=  1 23 23 23 23 0
9 20 180 180 180

−⎛ ⎞− + = + =⎜ ⎟⎝ ⎠
  (¶moJmË‘H$ {dbmo‘ {Z¶‘ Ûmam)

CXmhaU 4:
9

2
−

, 
5

18  Ho$ à{Vbmo‘ H$m JwUm H$s{OE Am¡a JwUZ’$b H$mo 
4

5
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 Ho$ ¶moJmË‘H$

{dbmo‘ Ho$ gmW Omo{‹S>E& CÎma ³¶m Am¶m?

hb … 9
2

−
 H$m à{Vbmo‘ 2

9
−

 h¡&

5
18  H$m à{Vbmo‘18

5  h¡&

à{Vbmo‘m| H$m JwUZ’$b =  
1

2 18
9

−
×

/

2

4
5 5

−
=
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4
5

−⎛ ⎞
⎜ ⎟
⎝ ⎠

 H$m ¶moJmË‘H$ à{Vbmo‘ 4
5  h¡&

Vmo JwUZ’$b + ¶moJmË‘H$ à{Vbmo‘ =   
4 4 0

5 5
−

+ =  (`moJmË_ {dbmo‘ JwU)

Aä¶mg - 1.1

1.  {ZåZ CXmhaUm| ‘| ~VmE JwUm| H$m Zm‘ Xr{OE&

(i)
8 8 80 0
5 5 5

+ = = + (ii)
3 1 3 12 2 2
5 2 5 2

⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(iii)
3 3 31 1
7 7 7

× = = × (iv)
2 2 21 1

5 5 5
− − −⎛ ⎞ ⎛ ⎞× = = ×⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

(v)
2 1 1 2
5 3 3 5

+ = + (vi)  
5 3 15
2 7 14

× =

(vii) 7a + (−7a)  =  0 (viii)
1 1x
x

× =   (x ≠ 0)

(ix) (2 ×.x) + (2 × 6)  =  2 × (x + 6)

2. BZ g§»¶mAm| Ho$ ¶moJmË‘H$ VWm JwUmË‘H$ à{Vbmo‘ {b{IE&

(i)    
3

5
−

(ii)   1 (iii)   0 (iv)   
7
9 (v)  −1

3. Imbr ñWmZ ^[aE&

(i)  ( )1 12 1_____
17 5 17
− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠
(ii)  

2 2
____

3 3
− −

+

(iii)  
91 _____

11
× = (iv)   −12 + ( )5 6 512 ____

6 7 6
⎛ ⎞ ⎛ ⎞+ = − + +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

(v)  ( ) 1 1 3 1 3_____ ____
2 3 4 2 4

⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + = × + ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(vi)   
16 16____
7 7

− −
+ =

Aä`mg 1.1Aä`mg 1.1Aä`mg 1.1Aä`mg 1.1Aä`mg 1.1
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4.
2

11  H$mo 5
14
−

 Ho$ à{Vbmo‘ Ûmam JwUm H$s{OE&

5.
2 7 1 45 3
5 6 3 11

⎛ ⎞ ⎛ ⎞× × + × ×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 H$s JUZm ‘| H$m¡Zgo JwUm| H$m Cn¶moJ {H$¶m OmVm h¡?

6. {ZåZ H$s Om±M H$s{OE& VWm Cn`moJ _| cmE JE JwU H$mo {c{IE&

5 1 3 5 1 3
4 2 2 4 2 2

− − − −⎛ ⎞ ⎛ ⎞+ + = + +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

7.  
3 7 2 2
5 3 5 3

− −⎛ ⎞ ⎛ ⎞+ + +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 H$m nwZì¶©dñWmnZ H$aZo Ho$ ~mX ‘yë¶m§H$Z H$s{OE&

8. KQ>mBE

(i)   1
3 go 3

4 (ii) 2  go 32
13
−

(iii) 
4

7
−

 go −7

9.
5

8
−

 ‘| H$m¡Z gr g§»¶m Omo‹S>| {H$ CÎma 3
2

−
 àmá hmo?

10. Xmo n[a‘o¶ g§»¶mAm| H$m ¶moJ 8 h¡& ¶{X EH$ g§»¶m 5
6

−  hmo Vmo Xÿgar g§»¶m kmV H$s{OE&

11. ³¶m n[a‘o¶ g§»¶mAm| ‘| ì¶dH$bZ gmhM¶© {Z¶‘ H$m nmbZ H$aVo h¢? CXmhaU g{hV ñnï>

H$s{OE&

12. Om±M H$s{OE {H$ – (–x)  = x   Ho$ {bE

(i)   
2

15
x = (ii)  13

17
−

=x

13. {b{IE-
(i) g§»¶mAm| H$m g‘wÀM¶ {Og‘| ¶moJmË‘H$ BH$mB© KQ>H$ Zht h¡&
(ii) dh n[a‘o¶ g§»¶m {OgH$m H$moB© à{Vbmo‘ Zht h¡&

(iii) F$UmË‘H$ n[a‘o¶ g§»¶m H$m à{Vbmo‘

1.4 g§»¶maoIm na n[a‘o¶ g§»¶mAm| H$m {MÌUg§»¶maoIm na n[a‘o¶ g§»¶mAm| H$m {MÌUg§»¶maoIm na n[a‘o¶ g§»¶mAm| H$m {MÌUg§»¶maoIm na n[a‘o¶ g§»¶mAm| H$m {MÌUg§»¶maoIm na n[a‘o¶ g§»¶mAm| H$m {MÌU

Jm¶Ìr Zo EH$ g§»¶maoIm ItMr Am¡a Cgna g§»¶mE± A§{H$V H$s̈&

aoIm na H$m¡Zgr g§»¶mAm| H$m gå‘wM¶ {Mh²{ZV {H$¶m J¶m h¡?

1 2 3 4 5 6
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gwOmVm Zo H$hm- “do àmH¥${VH$ g§»¶mE± h¢”.  na‘oe Zo H$hm- “do n[a‘o¶ g§»¶mE± h¢” Amg {H$ggo gh‘V
h¢?

aoIm na H$m¡Z gr g§»¶mAm| H$m g‘wÀM¶ {Mh²{ZV h¡? do nyU© g§»¶mE± h¢ ¶m n[a‘o¶ g§»¶mE±?

aoIm na H$m¡Z gr g§»¶mAm| H$m g‘wÀM¶ {Mh²{ZV h¡?

³¶m Amn −5 Am¡a 3 Ho$ ~rM H$s H$moB© Xmo g§»¶mE± g§»¶maoIm na Xem© gH$Vo h¢&

³¶m Amn Cn¶©wº$ aoIm na nyUmªH$ 0 Am¡a 1 ¶m −1 Am¡a 0 Ho$ ~rM H$s H$moB© g§»¶m XoI gH$Vo hmo?

0 Am¡a 1 Ho$ ~rM ‘| g§»¶m 1
2  h¡&

1 Am¡a 2 Ho$ ~rM 1
1
2  = 

3
2  ,   0 Am¡a −1 Ho$ ~rM 1

2
− h¡&

− 1 Am¡a −2 Ho$ ~rM 1 31
2 2

− = −  h¡&

¶o n[a‘o¶ g§»¶mE± g§»¶m aoIm na {ZåZ àH$ma go Xem©B© Om gH$Vr h¢-

CXmhaU 5 : ZrMo Xr JB© g§»¶maoIm na {M{•V A  Am¡a  B go {XImB© JB© n[a‘o¶ g§»¶mAm| H$mo nhMm{ZE&

hb … ¶hm± EH$ BH$mB©, 0 go 1 H$mo 7 g‘mZ ̂ mJm| ‘| ~m±Q>m J¶m& 7 ̂ mJm|
‘| Vrgao ^mJ H$mo A go àX{e©V H$aVo h¢& Bg{bE, A àX{e©V

H$aVm h¡ 3
7 H$mo Am¡a B àX{e©V H$aVm h¡ 5

7 H$mo&

1 2 3 4 5 60

1 2-1-2 03
2

− 1
2
− 1

2
3
2

1 2 3 4 5-1-2-3-4-5 0

A B

0 1
7

7
=

⎛ ⎞
⎜ ⎟⎝ ⎠

H$moB© ^r n[a‘o¶ g§»¶m, g§»¶m
aoIm na Xem© gH$Vo h¢& Ü¶mZ
aho {H$ n[a‘o¶ g§»¶m ‘| ha,
àË¶oH$ BH$mB© H$mo g‘mZ ̂ mJm| ‘|
{d^m{OV H$aZo dmbr g§»¶m H$mo
Xem©Vm h¡& A§e, BZ ̂ mJm| ‘| go
{H$VZo ̂ mJ {b¶o J¶o h¢, Xem©Vm
h¡&
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CXmhaU  6: g§»¶maoIm na 5
8  Xem©BE&

hb …

5
8  n[a‘o¶ g§»¶m 0 Am¡a 1 Ho$ ~rM hmoJr&

Bg{bE 0 Am¡a 1 Ho$ ~rM H$s g§»¶maoIm H$mo 8 (ha) g‘mZ ^mJm| ‘| {d^m{OV H$s{OE&

0 go ZmnVo hþE 5d| ^mJ (A§e) H$mo 5
8  go {M{•V H$s{OE& ¶hr n[a‘o¶ g§»¶m 5

8  h¡&

CXmhaU 7:
29
6  H$mo g§»¶maoIm na Xem©BE&

hb …

29
6

 =  
54
6

 =  
54
6

+ . ¶h g§»¶maoIm na 4 Am¡a 5 Ho$ ~rM ahVm h¡&

4 Am¡a 5 Ho$ ~rM H$mo 6 (ha) g‘mZ ^mJm| ‘| {d^m{OV H$s{OE&
4 go ZmnVo hþE 5d| ^mJ (n[a‘o¶ ^mJ H$m A§e) H$mo {M{•V H$s{OE&

¶hr 29
6  H$m ñWmZ h¡&

à¶ËZ H$s{OE&

g§»¶maoIm na Ajam| go {M{•V q~XþAm| Ho$ {bE n[a‘o¶ g§»¶mE± {b{IE&

(i)

(ii)

Bgo H$s{OE&

(i)
13
5

−  H$mo g§»¶maoIm na Xem©BE&

-17
4

− 2
4

−? ? ? 0

RS Q P

?

0
5

2
5

3
5

6
5

9
5

? ? ? ? ? ?

B C D E FA

10 5
8 8

8
⎛ ⎞=⎜ ⎟
⎝ ⎠

54

29
6
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1.5 Xmo n[a‘o¶ g§»¶mAm| Ho$ ~rM n[a‘o¶ g§»¶m
{ZåZ H$mo Ü¶mZ go Xo{IE&
5 Am¡a 1 Ho$ ~rM àmH¥${VH$ g§»¶mE± 4, 3, 2 h¢&
³¶m H$moB© àmH¥${VH$ g§»¶m 1 Am¡a 2 Ho$ ~rM h¡?
−4 Am¡a 3 Ho$ ~rM nyUmªH$ −3, −2, −1, 0, 1, 2 h¢& ³¶m −2 Am¡a –1 Ho$ ~rM H$moB© nyUmªH$ h¡? ³¶m Amn
Bgo kmV H$a gH$Vo h¢? AV… Xmo H«${‘H$ nyUmªH$m| Ho$ ~rM H$moB© ^r nyUmªH$ Zht ahVm h¡&
qH$Vw Xmo H«${‘H$ nyUmªH$m| Ho$ ~rM h‘ n[a‘o¶ g§»¶m {bI gH$Vo h¢&
AmBE A~ 2 Am¡a 3 Ho$ ~rM H$moB© n[a‘o¶ g§»¶m b|&

h‘ OmZVo h¢ {H$ a Am¡a b Xmo n[a‘o¶ g§»¶mE± h¢ V~ 2
a b+

 (¶h a Am¡a b H$m ‘mÜ¶ ^r H$hbmVm h¡)

BZHo$ ~rM H$s n[a‘o¶ g§»¶m h¡& Bg{bE 2 3 5
2 2
+

=   n[a‘o¶ g§»¶m h¡ Omo 2 Am¡a 3 Ho$ R>rH$ ~rM ‘|

pñWV h¡&

Bg àH$ma 2 <  
5
2   < 3.

A~ 2 Am¡a 5
2  Ho$ ~rM H$s n[a‘o¶ g§»¶m 

5 92 9 1 92 2 .
2 2 2 2 4

+
= = × =  h¡&

Bg àH$ma

                         2 <  
9
4  <  

5
2  < 3

nwZ… 2 Am¡a 9
4  H$m ‘mÜ¶ hmoJm-   

9 172 174 4
2 2 8

+
= =

Bg{bE   2 < 
17
8  <  

9
4  <  

5
2  < 3

Bg àH$ma Xmo g§»¶mAm| Ho$ ~rM h‘ {H$VZo ^r A§V{Z©{d©ï> n[a_ò  g§»¶mE± àmá H$a gH$Vo h¢& dmñVd
‘| Xmo n[a‘o¶ g§»¶mAm| Ho$ ~rM AZ§V n[a‘o¶ g§»¶mE± h¢&

2 35
2

2 35
2

9
4

2 35
2

9
4

17
8
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Xÿgar {d{Y

³¶m Amn 5
10  Am¡a 9

10  Ho$ ~rM Ho$ EH$ gm¡ n[a‘o¶ g§»¶mE± ‘mÜ¶‘mZ nX²Y{V go {bI gH$Vo h¢?

AmnH$mo H${R>ZmB© hmo gH$Vr h¡ ³¶m|{H$ ¶h ~hþV b§~r à{H«$¶m h¡&

¶h AmnHo$ {bE H$ Xÿgar {d{Y Xr Om ahr h¡

h‘ OmZVo h¢ {H$    5 6 7 8 9
10 10 10 10 10

< < < <

¶hm± 5
10  Am¡a 9

10  Ho$ ~rM H$s H$moB© VrZ n[a‘o¶ g§»¶mE± {b{IE&

bo{H$Z AJa h‘ Ü¶mZ X|  5
10  = 

50
100  Am¡a   9

10  = 
90

100

A~ 50
100  Am¡a  90

100  Ho$ ~rM H$s n[a‘o¶ g§»¶mE± hm|Jr-

5
10  = 

50
100  < 

51
100  < 

52
100   <  

53
100  < ....... < 

89
100  <

90
100  = 

9
10

Bgr àH$ma, O~ h‘ ‘mZVo h¢
5

10  = 
500

1000   Am¡a  9
10  = 

900
1000

Bg{bE  
5

10  = 
500

1000  < 
501

1000  < 
502

1000  < 
503

1000 <............. < 
899

1000  < 
900

1000  = 
9

10

Bg àH$ma h‘ n[a‘o¶ g§»¶mAm| H$s A^rï> g§»¶m A§V{Z©{dï> H$a gH$Vo h¢&

5
10

6
10

7
10

8
10

9
10

= =
5

10
50

100
51

100
52

100
53

100
88

100
89

100
9

10
90

100

=
5

10
500

1000
501

1000
502

1000
503

1000
897

1000
898

1000
899

1000
900

1000
9

10
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CXmhaU 8: −3 Am¡a 0 Ho$ ~rM Ho$ H$moB© nm±M n[a‘o¶ g§»¶mE± {b{IE&

hb … −3 = 
30
10

−    Am¡a  0 =  
0

10   AV…

29 28 27 2 1, , ,........., ,
10 10 10 10 10

− − − − −  Omo -3 Am¡a 0 Ho$ ~rM ‘| h¢&

h‘ BZ‘| go {H$Ýht nm±M H$mo bo gH$Vo h¢&

1. BZ g§»¶mAm| H$mo g§»¶maoIm na Xem©BE&

(i)  
9
7 (ii)  

7
5

−

2. 2 5 9, ,
13 13 13

−
−  BZ g§»¶mAm| H$mo g§»¶maoIm na Xem©BE&

3.
5
6  go N>moQ>r H$moB© nm±M n[a‘o¶ g§»¶mE± {b{IE&

4. -1 Am¡a 2 Ho$ ~rM H$s {H$Ýht ~mah n[a‘o¶ g§»¶mAm| H$mo kmV H$s{OE&

5.
2
3  Am¡a  3

4 Ho$ ~rM H$s EH$ n[a‘o¶ g§»¶m {b{IE&

[g§Ho$V… nhbo g‘mZ ha H$s n[a‘o¶ g§»¶mE± {b{IE&]

6.
3
4

−  Am¡a 5
6  Ho$ ~rM H$s H$moB© Xg n[a‘o¶ g§»¶mE± {b{IE&

1.6 n[a‘o¶ g§»¶mAm| H$m Xe‘bd ‘| {Zê$nU

h‘ OmZVo h¢ {H$ H$moB© ^r n[a‘o¶ g§»¶m 
p
q  Ho$ ê$n ‘| ahVr h¡ Ohm± q ≠  0 Am¡a p, q nyUmªH$ h¢&

AmBE XoI| {H$ H¡$go n[a‘o¶ g§»¶m H$mo Xe‘bd ‘| ~Xbm Om gH$Vm h¡?

^mJ nX²Y{V go n[a‘o¶ g§»¶m H$mo Xe‘bd ‘| ~Xb gH$Vo h¢&

‘mZ br{OE {H$ 25
16  EH$ n[a‘o¶ g§»¶m h¡&

Aä¶mg - 1.2
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gmonmZ 1: ha H$mo A§e go ^mJ Xr{OE&

gmonmZ 2: eof’$b, ^mOH$ go H$‘ AmZo VH$ ^mJ{H«$¶m Omar a{IE&

gmonmZ 3: ^mÁ¶ ‘| Am¡a ^mJ’$b ‘| A§V ‘| Xe‘bd q~Xþ Xr{OE&

gmonmZ 4: ^mÁ¶ ‘| Xe‘bd q~Xþ Ho$ Xm{hZo Va’$ ∆zf’$b Ho$ ^r Xm{hZr Amoa eyÝ¶
Xr{OE& nwZ… nyU© g§»¶mAm| Ho$ g‘mZ ^mJ H$s{OE&

gmonmZ 5:  MaU 4 V~ VH$ XmohamBE O~VH$ eof’$b eyÝ¶ AWdm Xe‘bd ñWmZ H$s A^rï> g§»¶m
àmá hmo&

Bg{bE 25
16  = 1.5625

‘mZ br{OE  
17
5

5 17.0 (3.4
15
20
20
0

Bg{bE  
17 3.4
5

=

1 13 8 1974, , ,
2 25 125 10  H$mo Xe‘bd ê$n ‘| ì¶³V H$aZo H$m à¶ËZ H$s{OE Am¡a ‘mZ {b{IE&

h‘| nVm MbVm h¡ {H$ BZ n[a‘o¶ g§»¶mAm| Ho$ Xe‘bd ̂ mJ ‘| Ho$db gr{‘V A§H$m| H$s g§»¶m h¡& Eogo
Xe‘bd H$mo EåÁƒo| Xe‘bd H$hVo h¢&

AmdVu Xe‘bd …

‘mZm {H$ n[a‘o¶ g§»¶m 5
3

16 25 (1
16

9

16 25.0000 (1.5625
16
90
80
100
96
40
32
80
80
0

16 25.0 (1.
16

90
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XrK© ^mJ nX²Y{V Ûmam h‘| kmV hmoVm h¡

Bg{bE    
5 1.666...
3

=

h‘ Bgo Bg àH$ma {bIVo h¢  5 1.6
3

=  Xe‘bd ^mJ ‘| ‘6’ Ho$ D$na H$s aoIm, Cg

A§H$ H$mo AmdVu Xem©Vr h¡&

h‘| nVm MbVm h¡ {H$ D$na Ho$ ̂ mJ ‘| dhr eof’$b ~ma~ma Xmoham¶m Om ahm h¡ Am¡a
^mJ’$b ‘| A§H$ 6 Xmoham¶m J¶m h¡&

‘mZ br{OE n[a‘o¶ g§»¶m 1
7

XrK© ^mJ nX²Y{V Ûmam

1
7  = 0.142857142857....

1 0.142857
7

= .

142857 na ItMr JB© aoIm BZ A§H$m| H$mo Bgr H«$‘ ‘| Xmoham¶o OmZo H$mo Xem©Vr h¡&

D$na {X¶o J¶o CXmhaU n[a‘o¶ g§»¶mAm| H$m Aem§V AmdVu Xe‘bd Ho$ ê$n ‘| {Zê$nU H$aVo h¢ AWdm
h‘ CÝh| nwZamdV©Zr¶ Xe‘bd H$hVo h¢&

1
3  , 

17
6 ,

11
9  Am¡a  20

19  H$mo Xe‘bd ê$n ‘| ì¶³V H$aZo H$m à¶ËZ H$s{OE&

1
3  =      

17
6  =        

11
9   =        

20
19   =    

3 5.000 (1.666
3
20
18
20
18
20
18

2

7 10.00000000(0.14285714
7
30
28
20
14
60
56
40
35
50
49
10

7
30
28
2
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O~ h‘ Hw$N> n[a‘o¶ g§»¶mAm| H$mo ̂ mJ nX²Y{V go Xe‘bd ê$n ‘| ~XbZo H$m à¶mg H$aVo h¢, Vmo h‘
XoIVo h¢ {H$ ̂ mJ H$^r IË‘ Zht hmoVo& ¶h Bg{bE hmoVm h¡ {H$ ̂ mJ H$aVo g‘¶ Hw$N> {ZpíMV gmonmZm|
Ho$ ~mX eof’$b ~ma-~ma Xmoham¶m OmVm h¡& BZ CXmhaUm| ‘|§ ^mJ’$b ‘| EH$ A§H$ AWdm A§H$m| H$m
g‘wÀM¶ Cgr H«$‘ ‘| Xmoam¶m OmVm h¡&

CXmhaU Ho$ {bE 0.33333------.= 0.3

0.12757575---------= 0.12 75

123.121121121121----------= 123.121

5.678888-----------= 5 .6 78  Am{X&

Eogo Xe‘bd H$mo nwZamdV©Zr¶ Xe‘bd AWdm AmdVu Xe‘bd H$hVo h¢&

AmdVu Xe‘bd ‘| Xmoham¶o OmZo dmbo A§H$m| Ho$ g‘wÀM¶ H$mo AmdV© H$hVo h¢&
CXmhaU Ho$ {bE

0.3333 ...... = 0. 3  ‘| AmdV©Z 3 h¡

0.12757575 .... = 0.12 75 ‘| AmdV©Z 75 h¡
AmdVu Xe‘bd Ho$ AmdV© ‘| A§H$m| H$s g§»¶m AmdV©Z H$hbmVr h¡&
CXmhaU Ho$ {bE

0.3333 ...... = 0. 3  ‘| AmdV©Z 1 h¡&

0.12757575 .... = 0.12 75 ‘| AmdV©Z 2 h¡&
0.23143143143....... H$m AmdV© = _______,  AmdV©Z = _______

125.6788989 .........H$m AmdV© = _______, AmdV©Z = _______

1. BÝh| Xe‘bd ê$n ‘| {b{IE&

(i)
7
5  ,   

3
4 ,   

23
10 , 

5
3 ,  

17
6 ,

22
7

(ii) D$na Xr JB© n[a‘o¶ g§»¶mAm| ‘| H$m¡Z go em§V Am¡a H$m¡Z go Aem§V Xe‘bd h¢?

(iii) D$na Xr JB© n[a‘o¶ g§»¶mAm| Ho$ ha ‘| A^mÁ¶ g§»¶mAm| Ho$ JwUm Ho$ ê$n ‘| {b{IE&
(iv) ¶{X D$na Xr JB© gab n[a‘o¶ g§»¶mAm| Ho$ ha ‘| 2 Am¡a 5 Ho$ Abmdm A^mÁ¶ ^mOH$

Zht h¢ Vmo AmnH$mo ³¶m {ZîH$f© {ZH$mbVo h¢?

gmo{ME Am¡a MMm© H$s{OE&
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1.7 Xe‘bd ê$n H$mo n[a‘o¶ ê$n ‘| n[ad{V©V H$aZm (Conversion)

1.7.1 em§V Xe‘bd H$mo n[a‘o¶ ê$n ‘| n[ad{V©V H$aZm

H$moB© Xe‘bd g§»`m br{OE- 15.75

gmonmZ 1 :    Xr hþB© g§»¶m ‘| Xe‘bd {~ÝXþ Ho$ ~mX H$s g§»`m H$s g§»¶m Om{ZE& 15.75 ‘| 2 Xe‘bd
ñWmZ h¢&

∴ 15.75  H$mo 1575
100  ^r {cI gH$Vo h¡&

1575 1575 5 315 5 63
100 100 5 20 5 4

÷ ÷
= = =

÷ ÷

CXmhaU 9: {ZåZ Xe‘bd ‘| go àË¶oH$ H$mo 
p
q  ê$n ‘| ì¶³V H$s{OE&

(i)  0.35 (ii)  −8.005 (iii)  2.104

hb … (i)  
35 35 5 70.35

100 100 5 20
÷

= = =
÷

(ii)  8005 8005 5 16018.005
1000 1000 5 200
− − ÷ −

− = = =
÷

(iii)  2104 2104 4 526 2 2632.104
1000 1000 4 250 2 125

÷ ÷
= = = =

÷÷

1.7.2 Aem§V AmdVu Xe‘bd H$mo n[a‘o¶ ê$n ‘| n[ad{V©V H$aZm

{ZåZ CXmhaU Ûmam n[ad{V©V H$aZo H$s {d{Y na MMm© H$a|Jo&

CXmhaU 10: ZrMo {XE JE àË¶oH$ Xe‘bd g§»`m H$mo n[a‘o¶ ê$n ‘| ì¶³V H$s{OE&

(i)  0.4 (ii)  0.54 (iii)  4.7

hb (i): 0.4

‘mZm {H$   x = 0.4

⇒   x = 0.444 ... ----------------(i)

¶hm± Xe‘bd H$m AmdV©Z EH$ h¡&
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Bg{bE h‘ (i) H$r XmoZm| Amoa 10 go JwUm H$aVo h¢, Vmo àmá hmoVm h¡
10x = 4.44 .... ----------------(ii)

(ii) ‘| go (i) KQ>mZo na
10 x = 4.444......
    x =  0.444......

9x   =  4.000......

    
4
9

x =

AV…   40.4
9

=

hb (ii): 0.54

‘mZm {H$  x = 0.54
⇒  x = 0.545454....   ------------------ (i)

¶hm± Xe‘bd H$m AmdV©Z Xmo h¡&
AV… h‘ (i) H$s XmoZm| Amoa 100 go JwUm H$aVo h¢, Am¡a h‘| àmá hmoVm h¡
100x = 54.5454....   ------------------- (ii)

(ii) − (i) KQ>mZo na
100x = 54.5454 ......
      x =   0.5454  .....

99x   = 54.0000......

54
99

x = .  AV…  540.54
99

= .

hb (iii) : 4.7
‘mZm {H$  x = 4.7
x = 4.777.... ---------------- (i)

¶hm± Xe‘bd H$m AmdV©Z EH$ h¡&
(i) Ho$ XmoZm| Amoa 10 go JwUm H$aZo na, h‘| àmá hmoVm h¡
10x = 47.777.... ---------------- (ii)

(ii) ‘| go (i) KQ>mZo na h‘| àmá hmoVm h¡

Ü¶mZ Xr{OE&
40.4
9

=

50.5
9

=

540.54
99

=

7450.745
999

=
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10x = 47.777 .....
    x =   4.777  .....
  9x = 43.000......

43
9

x = Bg{bE  
434.7 .
9

=

d¡H$pënH$ nX²Y{V : 4.7 = 4 0.7+

=
74
9

+

=
9 4 7

9
× +

4.7 =
43
9

CXmhaU  11: {‘l AmdVu Xe‘bd 15.732  H$mo 
p
q  Ho$ ê$n ‘| ì¶³V H$s{OE&

hb … ‘mZm {H$  15.732x =

x =15.7323232....  ---------------(i)

My±{H$ Xmo A§H$ 32 Xmoham¶o Om aho h¢ Bg{bE D$na Ho$ Xe‘bd H$m AmdV©Z Xmo h¡&
AV… (i) ‘| XmoZm| Amoa 100 go JwUm H$aZo na,
100 x = 1573.2323....  -------------(ii)
(ii) ‘| go (i) KQ>mZo na
100 x = 1573.232323....
       x =    15.732323....

 99 x =  1557.50

    x =
1557.5 15575

99 990
=

= 15.732   
15575

990
=

Xe‘bd 0.9, 14.5   Am¡a 1.24  H$mo n[a‘o¶ g§»¶m ‘| ~X{bE& ³¶m Amn BgHo$ {bE Am¡nMm[aH$ úÚuo
Ho$ Abmdm H$moB© Am¡a úÚuo ~Vm gH$Vo h¢?

gmo{ME, MMm© H$s{OE Am¡a {b{IE&
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1. {ZåZ ‘| àË¶oH$ Xe‘bd H$mo 
p
q  ê$n ‘| {b{IE&

(i)  0.57 (ii)  0.176 (iii)  1.00001 (iv)  25.125

2. {ZåZ ‘| go àË¶oH$ Xe‘bd H$mo n[a‘o¶ ê$n 
p
q  ê$n ‘| {b{IE&

(i)  0.9 (ii)  0.57 (iii)  0.729 (iv)  12.28

3. kmV H$s{OE (x + y)  ÷ (x − y) ¶{X

(i)  
5 3,
2 4

x y= = − (ii)  
1 3,
4 2

x y= =

4. 13
5

−  Am¡a 12
7

 Ho$ ¶moJ H$mo 13
7

−  Am¡a 1
2

−  Ho$ JwUZ’$b go ^mJ Xr{OE&

5. ¶{X {H$gr g§»¶m H$m 2
5

 ^mJ Cgr g§»¶m Ho$ 1
7
^mJ go 36 A{YH$ h¡, Vmo g§»¶m kmV H$s{OE&

6. EH$ 11‘r. b§~r añgr ‘|§ go 32
5
‘r. Am¡a 33

10
‘r. b§~mB© Ho$ Xmo Qw>H$‹S>o H$mQ>o JE Vmo eof añgr

H$s b§~mB© ³¶m hmoJr?

7.
27
3  ‘r. H$n‹S>o H$m Xm‘ `

312
4  hmo Vmo à{V ‘rQ>a Xm‘ kmV H$s{OE&

8. EH$ Am¶VmH$ma ~JrMo H$m joÌ’$b kmV H$s{OE Omo 18 
3
5 ‘r. b§~m Am¡a 8 2

3 ‘r. Mm¡‹S>m h¡& 9.

11
4

−  àmá H$aZo Ho$ {bE 33
16

−  H$mo {H$g g§»¶m go ^mJ XoZm hmoJm?

10. ¶{X 64 ‘r. H$n‹S>o ‘| go g‘mZ ‘mn Ho$ 36  nVbyZ ~Zm¶o Om gH$Vo h¢ Vmo àË¶oH$ nVbyZ Ho$ {bE
{H$VZo H$n‹S>o H$m Cn¶moJ hþAm?

11. ¶{X 0.363636 ....Xmoham¶o OmZo dmbo Xe‘bd H$mo gmYmaU n[a‘o¶ g§»¶m ‘| p
q  ‘| {bIZm hmo

Vmo  p + q H$m ¶moJ ³¶m hmoJm?

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg  - 1.3
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an Ho$ {bE EH$ gyÌ H$m AZw‘mZ bJmBE& AnZo AZw‘mZ H$mo {gX²Y H$aZo Ho$ {bE {d^m{OV dJ©
BH$mB© H$m à¶moJ H$s{OE&

g§Ho$V : 1 2 3
1 1 1 1 1 1, , .........
2 2 4 2 4 8

a a a= = + = + +   
1 1 1....
2 4 2n na = + + +

1
2    Vmo an = ?

1

1

h‘Zo ³¶m {ddoMZ {H$¶m h¡?
1.  n[a‘o¶ g§»¶mE±, ¶moJ ì¶dH$bZ Am¡a JwUm g§{H«$¶mAm| Ho$ gmnoj g§d¥Îm ahVr h¢&
2.  ¶moJ Am¡a JmUm H$s g§{H«$¶mE± ahVr h¢…
    (i) n[a‘o¶ g§»¶mAm| Ho$ {bE H«$‘{d{Z‘¶
   (ii) n[a‘o¶ g§»¶mAm| Ho$ {bE ghM¶©
3. n[a‘o¶ g§»¶mAm| Ho$ {bE ¶moJmË‘H$ VËg‘H$ ‘0’ h¡&
4.  n[a‘o¶ g§»¶mAm| Ho$ {bE JUmË‘H$ VËg‘H$ ‘1’  h¡&
5.  n[a‘o¶ g§»¶m H$m ¶moJmË‘H$ à{Vbmo‘ CgH$s JwUmË‘H$ g§»¶m ahVr h¡  Am¡a
   {dbmo‘Vm ^r&
6.  n[a‘o¶ g§»¶m H$m JwUmË‘H$ à{Vbmo‘ CgH$m ì¶wËH«$‘ ahVm h¡&
7.  n[a‘o¶ g§»¶mE± a,b Am¡a c Ho$ {bE {dVaUVm
     a ( b + c ) = ab + ac Am¡a a ( b – c ) = ab – ac
8.  n[a‘o¶ g§»¶mE± g§»¶maoIm na {ZX}{eV H$a gH$Vo h¢&
9.  H$moB© ̂ r {X¶o J¶o Xmo n[a‘o¶ g§»¶mAm| Ho$ ~rM AZ§V n[a‘o¶ g§»¶mE± ahVr h¢& ‘Ü¶
   H$s g§H$bZm H$moB© Xmo n[a‘o¶ g§»¶mAm| Ho$ ~rM H$s n[a‘o¶ g§»¶mE± kmV H$aZo Ho$
   {bE ghm¶H$ hmoVr h¢&
10. n[a‘o¶ g§»¶mAm| H$m Xe‘bd ‘| {Zê$nU ¶m Vmo em§V Xe‘bd AWdm Aem§V
    AmdVu Xe‘bd Ho$ ê$n ‘| hmoVm h¡&

1
16

1
4

     
1
8

                                   
1

16
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2.0 n[aM¶
gmJa Am¡a bVm g§»¶mAm| Ho$ gmW Iob ∫“z h¢& gmJa Zo bVm go H$hm, “‘¢Zo EH$ g§»¶m gmoMr h¡& ¶{X
‘¢ CgHo$ XmoJwZm ‘| go 7 H$‘ H$a Xÿ± Vmo 35 ~MoJm& ³¶m Vw‘ dh g§»¶m ~Vm gH$Vr hmo?”

bVm Zo Hw$N> Xoa gmoMZo Ho$ ~mX CÎma {X¶m, “³¶m Vw‘ hr CÎma ~Vm ÃN˛oz
hmo?”

A~ h‘ XoI|Jo {H$ H¡$go bVm Zo CÎma ~Vm¶m&
‘mZm {H$ g§»¶m ‘x’ h¡& Bgo XmoJwUm H$aZo na ‘2x’

A~ Bg‘| go 7 H$‘ H$a Xr{OE& AWm©V, ‘2x’ ‘| go 7 KQ>m Xr{OE& KQ>mZo
Ho$ ~mX g§»¶m hmoJr
2x − 7

qH$Vw gmJa Ho$ AZwgma dh 35 Ho$ ~am~a h¡&
 ⇒ 2x − 7 = 35

  ∴     2x = 35 + 7 (7 H$m ñWmZm§VaU RHS H$s Amoa H$aZo na)
          2x = 42

   ∴  
42
2

x =     (2 H$m ñWmZm§VaU RHS H$s Amoa H$aZo na)

   ∴  x  = 21

∴ gmJa Ûmam gmoMr JB© g§»¶m 21 h¡&
{nN>br H$jmAm| ‘| h‘Zo grIm h¡ {H$ 2x − 7 = 35 g‘rH$aU H$m CXmhaU h¡& D$na H$s nÕ{V go
Bg g‘rH$aU H$mo hb H$aZo Ed§ gmJa Ûmam gmoMr JB© g§»¶m nVm bJmZo ‘| bVm H$mo ‘XX {‘br&
Bg AÜ¶m¶ ‘| h‘ EH$ Ma Ho$ a¡{IH$ g‘rH$aU AWdm gab g‘rH$aUm| Ho$ ~mao ‘| MMm© H$a|Jo& Eogo
g‘rH$aUm| H$mo hb H$aZo H$s {d{Y Am¡a BgHo$ ha amoO H$s g‘ñ¶mAm| ‘| Cn¶moJ H$s ^r MMm© H$a|Jo&

AmBE ¶mX H$a| {H$ g‘rH$aUm| Ho$ ~mao ‘| h‘ ³¶m OmZVo h¢ …

(i) ~rOJ{UVr¶ g‘rH$aU, ~rOJ{UVr¶ ì¶§OH$m| H$s
g‘mZVm h¡ {Og‘| Ma Am¡a AMa gpå‘{bV h¢&

EH$ Ma dmbo a¡{IH$ g‘rH$aU
(LINEAR  EQUATIONS  IN  ONE  VARIABLE)

AÜ¶m¶ 2

2x − 7  =   35

L.H.S       R.H.S

VaH$s~
A§{V‘ n[aUm‘ {b{IE& Cg‘| 7
Omo{‹S>E Am¡a n[aUm‘ H$mo AmYm
H$s{OE&

gyMZm
nXm| Ho$ ñWmZm§VaU na
‘+’ n[a‘mU ‘−’ n[a‘mU hmoVm h¡&
‘−’ n[a‘mU ‘+’ n[a‘mU hmoVm h¡&
‘×’ n[a‘mU ‘÷’ n[a‘mU hmoVm h¡&
‘÷’ n[a‘mU ‘×’ n[a‘mU hmoVm h¡&
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(ii) Bg‘| ~am~a H$m {Mh²Z hmoVm h¡&
(iii) ~am~a {Mh²Z Ho$ ~m±¶t Amoa Ho$ ì¶§OH$ H$mo g‘rH$aU H$m

L.H.S (Left Hand Side) H$hVo h¢&
(iv) ~am~a {Mh²Z Ho$ grYr Amoa Ho$ ì¶§OZ H$mo g‘rH$aU H$m

R.H.S (Right Hand Side) H$hVo h¢&
(v) g‘rH$aU ‘| LHS Am¡a RHS H$m ‘mZ ~am~a hmoVm h¡&

¶h Ma Ho$ {H$gr {ZpíMV ‘mZ Ho$ {bE ghr ahVm h¡& ¶h
‘mZ g‘rH$aU H$m hb H$hbmVm h¡&

2.1   a¡{IH$ g‘rH$aU

{ZåZ g‘rH$aUm| na Ü¶mZ Xr{OE&
(1)  2x − 7 = 35 (2)  2x + 2y = 48 (3)  4x − 1= 2x + 5 (4)  x2 + y = z

g‘rH$aU (1), (2) Am¡a (3) ‘| àË¶oH$ g‘rH$aU H$m KmVm§H$ EH$ h¡& Bg{bE do a¡{IH$ ¶m EH$ KmVr¶
g‘rH$aU H$hbmVo h¢& O~ {H$ g‘rH$aU (4) H$m KmVm§H$ EH$ Zht h¡& Bg{bE ¶h a¡{IH$ g‘rH$aU
Zht h¡&

à¶ËZ H$s{OE&
{ZåZ ‘| go H$m¡Z go a¡{IH$ g‘rH$aU h¢&
(i)  4x + 6 = 8 (ii)  4x − 5y = 9 (iii)  5x2 + 6xy − 4y2 = 16

(iv)  xy + yz + zx = 11 (v)  3x + 2y − 6 = 0 (vi)  3 = 2x + y

(vii)  7p + 6q + 13s = 11

2.2 EH$ Ma dmbo gab g‘rH$aU AWdm a¡{IH$ g‘rH$aUEH$ Ma dmbo gab g‘rH$aU AWdm a¡{IH$ g‘rH$aUEH$ Ma dmbo gab g‘rH$aU AWdm a¡{IH$ g‘rH$aUEH$ Ma dmbo gab g‘rH$aU AWdm a¡{IH$ g‘rH$aUEH$ Ma dmbo gab g‘rH$aU AWdm a¡{IH$ g‘rH$aU

{ZåZ{b{IV g‘rH$aU Ü¶mZnyd©H$ Xo{IE&
(i)  2x – 7 = 35 (ii) 4x – 1 = 2x + 5 (iii) 2x + 2y = 48

h‘Zo A^r-A^r grIm h¡ {H$ ¶o a¡{IH$ g‘rH$aUm| Ho$ CXmhaU h¢& àË¶oH$ g‘rH$aU ‘| Ma H$s g§»¶m
H$m {ZarjU H$s{OE&
(i) Am¡a (ii) EH$ Ma a¡{IH$ g‘rH$aU Ho$ CXmhaU h¢& qH$Vw g‘rH$aU (iii) ‘| Xmo Ma ‘x’ Am¡a ‘y’ h¢&
Bg{bE Bgo {ÛMa a¡{IH$ g‘rH$aU H$hVo h¢&

2x − 7 = 35 ¶h
Ho$db x =  21 Ho$ {bE ghr
h¡&
AWm©V, ¶{X x = 21
 LHS =  2x − 7

=  2× 21 − 7
=  35
=  RHS
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Bg àH$ma ax + b = 0 ¶m ax = b ê$n Ho$ g‘rH$aUm| H$mo EH$ Ma ‘| a¡{IH$ g‘rH$aU AWdm gab
‘rH$aU H$hVo h¢, Ohm± a, b AMa h¡ Am¡a a ≠  0, x  EH$ Ma ∫Á∆y “{ @

à¶ËZ H$s{OE&

{ZåZ ‘| H$m¡Z go gab g‘rH$aU h¢?
(i)  3x + 5 = 14 (ii)  3x − 6 = x + 2 (iii)  3 = 2x + y

(iv) 3
x

 + 5 = 0 (v) x2 + 5x + 3 = 0 (vi)  5m − 6n = 0

(vii)  7p + 6q +13s = 11 (viii)  13t − 26 = 39

2.3 EH$ nj ‘| Ma aIZo dmbo gab g‘rH$aU H$m hb H$aZmEH$ nj ‘| Ma aIZo dmbo gab g‘rH$aU H$m hb H$aZmEH$ nj ‘| Ma aIZo dmbo gab g‘rH$aU H$m hb H$aZmEH$ nj ‘| Ma aIZo dmbo gab g‘rH$aU H$m hb H$aZmEH$ nj ‘| Ma aIZo dmbo gab g‘rH$aU H$m hb H$aZm

H$ab g‘rH$aU ({Og‘| Ma EH$ nj ‘| h¢) hb H$aZo H$s {d{Y H$m ñ‘aU H$s{OE& Cgr {d{Y H$m
Cn¶moJ H$aVo hþE bVm g‘ñ¶m H$m hb Ty>±‹T> nmB© Am¡a gmJa Ûmam gmoMr JB© g§»¶m ~VmB©&
CXmhaU 1: g‘rH$aU hb H$s{OE  3y + 39 =8

hb … {X¶m J¶m g‘rH$aU …  3y + 39= 8

3y   =  8 – 39 (39 H$mo R.H.S. H$s Amoa bmZo
na)
3y  =  –31

y  =  
31
3

−
  (3 H$mo R.H.S. H$s Amoa bmZo na)

∴ 3y + 39 = 8 3 H$m hb  y =  
31
3

−
 h¡&

³¶m AmnZo Ü¶mZ {X¶m {H$ hb (
31
3

−
) n[a‘o¶ g§»¶m h¡?

Om±M H$s{OE … L.H.S. = 3y + 39 = 3 (
31
3

−
) + 39 = –31 + 39 = 8 R.H.S.

CXmhaU 2:  
7 p 11
4

− =  H$mo hb H$s{OE&

hb … 7 p 11
4

− =

gË¶/AgË¶ ~VmBE& CÎma H$s
Om±M H$s{OE&
g‘rH$aU hb H$aVo g‘¶ H$mì¶m
Zo Eogo {H$¶m-
3x + x + 5x = 72
9x = 72   x = 72 × 9 = 648

dh H$hm± na JbV h¡? ghr CÎma
kmV H$s{OE&
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7p 11
4

− = − (
7
4  H$mo R.H.S. H$s Amoa bmZo na)

−
− =

44 7p
4

− =
37p
4

∴ = −
37p
4 (XmoZm| Amoa −1 go JwUm H$aZo na)

Om±M H$s{OE …    L.H.S. =   
+

− = − − = + =
7 7 37 7 37 7 37p ( )
4 4 4 4 4 4  

44 11 RHS
4

= = =

Aä¶mg - 2.1

{ZåZ gab g‘rH$aU hb H$s{OE&
(i) 6m = 12 (ii) 14p =  – 42

(iii) – 5y = 30 (iv) – 2x = – 12

(v) 34x = – 51 (vi)
n
7 = –3

(vii)
2
3
x

 = 18 (viii) 3x + 1 = 16

(ix) 3p – 7 = 0 (x) 13 – 6n = 7

(xi) 200y – 51 = 49 (xii) 11n + 1 = 1

(xiii) 7x – 9 = 16 (xiv) + =
58 13
2

x

(xv) − =
54 9
3

x (xvi) + =
4 13
3 2

x

p H$mo LHS go RHS H$s Amoa ñWmZm§V[aV
H$s{OE Am¡a p H$m ‘mZ kmV H$s{OE&
³¶m p Ho$ ‘mZ ‘| H$moB© n[adV©Z Am¶m h¡?
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2.3.1  Hw$N> AZwà¶moJ

{ZåZ CXmhaUm| H$mo Ü¶mZnyd©H$ Xo{IE&

CXmhaU 3 : ¶{X l m, Vmo ‘x’ H$m ‘mZ kmV H$s{OE&

hb … ¶hm± l m Am¡a p {V¶©H$ N>oXr aoIm h¡&
AV… 3x + 20o + 5x – 8o = 180o  ({V¶©H$ N>oXr aoIm Ho$ EH$ hr Amoa ~Zo A§V…H$moUm| H$m ¶moJ)
3x + 20o + 5x – 8o = 180o

             8x + 12o = 180o

                      8x= 180o – 12o

                      8x= 168o

             x = 
o168

8
= 21o  ;  AV… x = 21o

CXmhaU  4: Æut Xmo g§»¶mAm| H$m ¶moJ 29 Am¡a EH$ g§»¶m Xÿgar go 5 A{YH$ h¡& do g§»¶mE± kmV
H$s{OE&

hb … ¶h h‘mar EH$ g‘ñ¶m h¡& h‘ g§»¶mE± Zht OmZVo& h‘| CÝh| kmV H$aZm h¡&
‘mZm {H$ N>moQ>r g§»¶m ‘x’ h¡, Vmo ~‹S>r g§»¶m ‘x + 5’ hmoJr&
bo{H$Z {X¶m h¡ {H$ BZ XmoZm| g§»¶mAm| H$m ¶moJ 29 h¡&
⇒  x + x + 5 = 29

⇒      2x + 5 = 29

         ∴   2x  = 29 − 5

         ∴   2x  = 24

                 x  =  
24
2 (‘2’ H$mo RHS H$s Amoa bo OmZo na)

               x  =  12.

(3 + 20)x o

(5 - 8)x o

l

m

p
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Bg{bE N>moQ>r g§»¶m x = 12  Am¡a
~‹S>r g§»¶m  x + 5 = 12 + 5 = 17.

Om±M H$s{OE … 17, 12 go 5 A{YH$ h¡ Am¡a CZH$m ¶moJ = 12 + 17 = 29.

CXmhaU 5: {H$gr g§»¶m Ho$ Mm¡JwZm ‘| go 5 H$‘ {H$¶m Om¶o Vmo dh 19 Ho$ ~am~a hmoVr h¡& dh
g§»¶m ‘mby‘ H$s{OE&

hb … ¶{X g§»¶m ‘x’ br OmE V~
g§»¶m H$m Mm¡JwZm hmoJm ‘4x’

Oh Bg‘| go 5 {H$¶m Om¶o Vmo ¶h 19 Ho$ ~am~a hmoJr, AV…
⇒ 4x – 5 = 19

      4x = 19 + 5 (-5 H$mo RHS bo OmZo na)
                  4x = 24

               ∴ x = 
24
4 (4 H$mo RHS bo OmZo na)

              ⇒  x = 6

AV… dh g§»¶m 6 h¡&
Om±M H$s{OE … 6 H$m Mm¡JwZm 24 Am¡a 24 – 5 = 19.

CXmhaU 6: EH$ Am¶VmH$ma ~JrMo H$s b§~mB©, CgH$s Mm¡‹S>mB© go 17 ‘r A{YH$ h¡& ¶{X ~JrMo
H$s n[a{‘{V 178 ‘r. hmo Vmo ~JrMo Ho$ ‘mn ~VmBE&

hb … ‘mZm {H$ ~JrMo H$s Mm¡‹S>mB© = x ‘r
V~ ~JrMo H$s b§~mB©  =  x + 17 ‘r

∴  n[a{‘{V                         =  2 (b§~mB© + Mm¡‹S>mB©)
      =  2 (x + 17 + x) ‘r
      = 2 (2x + 17) ‘r

bo{H$Z {X¶m h¡ {H$ Am¶V H$m n[a‘mn 178 ‘r h¡&

∴  2 (2x +17)  =  178

     4x + 34  =  178

            4x  =  178 – 34

 4x  =  144

              x  = 
144

4  = 36
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~JrMo H$s Mm¡‹S>mB©  =  36 ‘r
~JrMo H$s b§§~mB©   =  36 + 17 = 53 ‘r
ñd¶§ BgH$s Om±M H$aZo H$m à¶ËZ H$s{OE&

CXmhaU 7: Xmo g§nyaH$ H$moUm| ‘| A§Va 34 h¡& H$moU ~VmBE&
hb … ‘mZm {H$ N>moQ>m H$moU xo h¡&

My±{H$ XmoZm| H$moUm| ‘| A§Va 34o h¡, ~‹S>m H$moU = x + 34o

      My±{H$ g§nyaH$ H$moUm| H$m ¶moJ 180o hmoVm h¡
AV… x + (x + 34)  =  180o

                         2x + 34   =  180o

               2x = 180 – 34   =  146o

                                    x  =  
o146

2
  = 73o

AV… N>moQ>m H$moU x  = 73o

~‹S>m H$moU  x + 34 = 73 + 34 = 107o

CXmhaU  8: {dO¶m H$s ‘mVm H$s dV©‘mZ Am¶w, {dO¶m H$s dV©‘mZ Am¶w Ho$ MmaJwZm A{YH$ h¡&
6 df© Ho$ ~mX CZHo$ Am¶w H$m ¶moJ 62 df© hmoJm& CZH$s dV©‘mZ Am¶w kmV H$s{OE&

hb … ‘mZm {H$ {dO¶m H$s dV©‘mZ Am¶w ‘x’ df© h¡
Vmo h‘ {ZåZ Vm{bH$m ~Zm gH$Vo h¢-

{dO¶m {dO¶m H$s ‘m±
dV©‘mZ Am¶w x 4x

6 df© Ho$ ~mX Am¶w x + 6 4x + 6

∴  6 df© Ho$ ~mX CZH$s Am¶w H$m ¶moJ = (x + 6) + (4x + 6)
= x + 6 + 4x + 6
= 5x + 12

bo{H$Z {X¶m J¶m h¡ {H$ 6 df© Ho$ ~mX CZH$s Am¶w H$m ¶moJ 62 hmoJm, AV…
⇒  5x + 12  =  62

              5x  =  62 – 12

              5x  =  50

                x  =  
50
5  = 10
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{dO¶m H$s dV©‘mZ Am¶w  x = 10 df©
{dO¶m H$s ‘m± H$s dV©‘mZ Am¶w = 4x =  4 × 10 = 40 df©

CXmhaU  9 : EH$ narjm ‘| 90 ~hþd¡H$pënH$ àíZ nyN>o JE& àË¶oH$ ghr CÎma Ho$ {bE 2 A§H$
àXmZ {H$¶o OmVo h¢ Am¡a àË¶oH$ JbV CÎma Ho$ {bE 1 A§H$ KQ>m¶m OmVm h¡& ghmZm
H$mo narjm ‘| 60 A§H$ {‘bo O~{H$ CgZo g^r àíZm| Ho$ CÎma {X¶o h¢, Vmo CgZo
{H$VZo àíZm| Ho$ ghr CÎma {X¶o h¢?

hb … ‘mZm {H$ ghr CÎma dmbo àíZm| H$s g§»¶m ‘x’ h¡& V~ JbV CÎma dmbo àíZm| H$s
g§»¶m hmoJr = 90 – x

{X¶m J¶m h¡ {H$ àË¶oH$ ghr CÎma Ho$ {bE 2 A§H$ {X¶o OmVo h¢&
       ∴ ghr CÎma Ho$ {bE Hw$b àmám§H$  = 2x

Am¡a ¶h ^r {X¶m J¶m h¡ {H$ JbV CÎma Ho$ {bE ‘1’ A§H$ KQ>m¶m OmVm h¡&
      ∴ àmám§H$ ‘| go KQ>m¶o OmZo dmbo A§H$m| H$s g§»¶m

      =  (90 – x) × 1 = 90 – x
Hw$b A§H$ =  2x – ( 90 – x) = 2x – 90 + x = 3x – 90

bo{H$Z {X¶m h¡ {H$ Hw$b àmám§H$ 60 h¡&
⇒ 3x – 90 =  60

       3x =  60 + 90
                   3x  =  150

                    x  =  
150

3  = 50

AV… ghr CÎma dmbo àíZm| H$s g§»¶m x = 50

CXmhaU 10: a{d ~¢H$ ‘| H¡${e¶a h¡& CgHo$ nmg H«$‘e… ` 100, `50, `10
Ho$ ZmoQ> h¢& BZ ZmoQ>m| H$m AZwnmV 2 : 3 : 5 a{d Ho$ nmg Hw$b ZJX
` 4,00,000 h¢ Vmo CgHo$ nmg àË¶oH$ àH$ma Ho$ {H$VZo ZmoQ> h¢?

hb … ‘mZm {H$ ` 100 Ho$ ZmoQ>mo§ H$s g§»¶m = 2x

` 50 Ho$ ZmoQ>m| H$s g§»¶m  = 3x

`10 Ho$ ZmoQ>m| H$s g§»¶m = 5x

 ∴   Hw$b én¶o = (2x × 100) + (3x × 50) + (5x × 10)

      200x + 150x + 50x = 400x

na§Vw àíZ Ho$ AZwgma Hw$b én¶o = ` 4, 00,000

g§Ho$V… 2x : 3x : 5x,
2 : 3 : 5 Ho$ g‘mZ h¡&

\ÁÂY
(50 x 2) - (40 x 1)
100 - 40 = 60
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⇒                 400x  =  4, 00,000

                           x  =  =
400000 1000

400

AV… ` 100 Ho$ ZmoQ>mo§ H$s g§»¶m   2x  =  2 ×  1000= 2000

` 50 Ho$ ZmoQ>mo§ H$s g§»¶m  3x  =  3 ×  1000 = 3000

` 10 Ho$ ZmoQ>mo§ H$s g§»¶m  5x  =  5 ×  1000 = 5000

Aä¶mg - 2.2

1. {ZåZ AmH¥${V¶m| ‘| ‘x’ kmV H$s{OE&
(i) (ii)

(iii) (iv)

(v)

25o

A

B C
xo

30o

Y

X

Z
45o2x + 7o

3 + 10x o
AB

C D

O

2xo

P

Q R
(3 + 16x o)

45o

68o

A

B C D

56o

xo 123o

\ÁÂY
2000 x 100 = 2L
3000 x 50 = 1.5L

5000 x 10 = 
.5L

4Lakhs
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2. Xmo g§»¶mAm| ‘| 8 H$m A§Va h¡& ¶{O ~‹S>r g§»¶m ‘| 2 {‘bm¶m Om¶o Vmo n[aUm‘ N>moQ>r g§»¶m go
{VJwZm hmoJm& do g§»¶mE± kmV H$s{OE&

3. do Xmo g§»¶mE± H$m¡Zgr h¢ {OZH$m ¶moJ 58 Am¡a A§Va 28 h¡?
4. Xmo H«${‘H$ {df‘ g§»¶mAm| H$m ¶moJ 56 h¡& do g§»¶mE± kmV H$s{OE&
5. VrZ H«${‘H$ 7 Ho$ JwUm§H$m| H$m ¶moJ 777 h¡& do JwUm§H$ ‘mby‘ H$s{OE&

(g§Ho$V … 7 Ho$ VrZ H«${‘H$ JwUO ‘x’, ‘x + 7’, ‘x + 14’)

6. EH$ AmX‘r 10 {H$‘r n¡Xb MbVm h¡, CgHo$ ~mX dh Hw$N> Xÿar aob go V¶ H$aVm h¡ Am¡a
VËníMmV aob Ûmam V¶ H$s JB© Xÿar Ho$ XmoJwZm ‘moQ>aH$ma Ûmam V¶ H$aVm h¡& ¶{X Hw$b ¶mÌm
70{H$‘r H$s hmo Vmo CgZo aob Ûmam {H$VZr ¶mÌm H$s?

7. {dZ¶ Zo {nOm IarXm Am¡a Cgo VrZ Qw>H$‹S>m| ‘| H$mQ> {X¶m& O~ CgZo ú“¬z Qw>H$‹S>o H$m dOZ {H$¶m
V~ Cgo kmV hþAm {H$ dh Xÿgao Qw>H$‹S>o go 7 J«m‘ hëH$m h¡ Am¡a oyÃ∫Á Qw>H$‹S>o go 4J«m‘ ^mar h¡&
¶{X nyU© {nOm H$m dOZ 300 J«m‘ hmo Vmo àË¶oH$ Qw>H$‹S>o H$m dOZ {H$VZm hmoJm?

(g§Ho$V … àW‘ Qw>H$‹S>o H$m dOZ ‘x ’ hmo Vmo Xÿgao Qw>H$‹S>o H$m dOZ ‘x + 7’, oyÃ∫Á Qw>H$‹S>o H$m dOZ
‘x - 4’ h¡)

8. EH$ Am¶VmH$ma joÌ Ho$ Mmam| Amoa H$s Xÿar 400 ‘r. h¡& joÌ H$s b§~mB© CgHo$ Mm¡‹S>mB© go 26 ‘r.
A{YH$ h¡& Bg joÌ H$s b§~mB© Am¡a Mm¡‹S>mB© H$s JUZm H$s{OE&

9. EH$ Am¶VmH$ma joÌ H$s b§~mB©, CgH$s Mm¡‹S>mB© Ho$ XmoJwZm go 8 ‘r. H$‘ h¡& ¶{X Am¶VmH$ma
jEÌ H$m n[a‘mn 56 ‘r. hmo Vmo BgH$s b§~mB© Am¡a Mm¡‹S>mB© kmV H$s{OE&

10. EH$ {Ì ŵO H$s Xmo g‘mZ ŵOmE±, Vrgar ŵOm Ho$ XmoJwUm go 5 ‘r. àË¶oH$ ŵOm H$‘ h¢& ¶{X
àË¶oH$ {Ì ŵO H$m n[a‘mn 55 ‘r. hmo Vmo BgH$s ŵOmAm| H$s b§~mB©>> kmV H$s{OE&

11. Xmo nyaH$ H$moUm| ‘| A§Va 12o h¡& H$moU kmV H$s{OE&
12. amhþb Am¡a bú‘r H$s Am¶w ‘| AZwnmV 5:7 h¡& Mma df© ~mX, CZH$s Am¶w H$m ¶moJ 56 df©

hmoJm& CZH$s dV©‘mZ Am¶w kmV H$s{OE&
13. EH$ narjm ‘| 180 d¡H$pënH$ àíZ h¢& àË¶oH$ ghr CÎma Ho$ {bE 4 àmá hmoVo h¢, Am¡a àË¶oH$

N>mo‹S>o J¶o d JbV CÎma Ho$ {bE EH$ A§H$ Hw$b àmám§H$ ‘| go KQ>m¶o OmVo h¢& ¶{X EH$ N>mÌ H$mo
Bg narjm ‘| 450 A§H$ àmá hmoVo h¢ Vmo CgZo {H$VZo àíZm| Ho$ ghr CÎma {X¶o?

14. ` 500 H$s YZam{e ` 5 Am¡a ` 10 Ho$ ZmoQ>m| Ho$ ê$n ‘| h¡& ¶{X Hw$b ZmoQ>m| H$s g§»¶m 90 hmo Vmo
àË¶oH$ àH$ma Ho$ ZmoQ>m| H$s g§»¶m kmV H$s{OE&

(g§Ho$V … ` 5 Ho$ ZmoQ>m| H$s g§»¶m ‘x ’ h¡, Vmo ` 10 Ho$ ZmoQ>m| H$s g§»¶m = 90–x)
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15. EH$ ì¶{º$ Zo úzå Am¡a úzuãÃ¬ IarXZo ‘| ̀  564 IM© {H$¶o&
¶{X àË¶oH$ úzå H$m ‘yë¶ ` 7 Am¡a àË¶oH$ úzuãÃ¬ H$m ‘yë¶
` 3 hmo VWm IarXo J¶o Hw$b ƒÀoÏEÁı H$s g§»¶m 108 hmo Vmo
CgZo àË¶oH$ àH$ma Ho$ {H$VZo ƒÀoÏ IarXo?

16. EH$ nmR>embm Ho$ dmbr~mb ‘¡XmZ H$m n[a‘mn 177 ’$sQ>
h¡ Am¡a BgH$s b§~mB©, BgH$s Mm¡‹S>mB© H$s XmoJwZm h¡& Vmo
dmbr~mb ‘¡XmZ H$s b§~mB©-Mm¡‹S>mB© ~VmBE&

17. EH$ nwñVH$ Ho$ n¥ð>m| na A§{H$V n¥ð>g§»¶mAm| H$m ¶moJ 373 h¡&
dh nwñVH$ {H$VZo n¥ð>m| H$s h¡?

2.4      XmoZm| njm| ‘| Ma ahZodmbo g‘rH$aU hb H$aZm

h‘ OmZVo h¢ {H$ Xmo ì¶§OH$m| Ho$ ‘mZm| H$s g‘mZVm hr g‘rH$aU h¡& 2x –7 = 35 g‘rH$aU ‘| Xmo
ì¶§OH$ 2x-7 Am¡a 35 h¡& A{YH$V‘ CXmhaUm| ‘| Omo h‘Zo A~VH$ XoIo h¢, RHS Ho$db EH$ g§»¶m
h¡& na§Vw ¶h h‘oem Amdí¶H$ Zhr§ h¡& Bg{bE XmoZm| Va’$ Ho$ ì¶§OH$m| ‘| Ma ah gH$Vo h¢& ¶h H¡$go
hmoVm h¡, A~ h‘ XoI|Jo&
{ZåZ CXmhaU H$s Amoa Ü¶mZ Xr{OE&

CXmhaU     11: a’$s Am¡a ’$m{V‘m H$s dV©‘mZ Am¶w H$m AZwnmV 7 : 5 h¡& Xg df© ~mX CZH$s Am¶w
‘| AZwnmV 9 : 7 hmoJm& CZH$s dV©‘mZ Am¶w kmV H$s{OE&

hb … My±{H$ a’$s Am¡a ’$m{V‘m H$s dV©‘mZ Am¶w H$m AZwnmV 7:5,

h‘ a’$s H$s Am¶w 7x Am¡a ’$m{V‘m H$s Am¶w 5x bo gH$Vo h¢&
(gy{MV {H$¶m OmVm h¡ {H$ 7x Am¡a 5x H$m AZwnmV 7:5 Ho$ g‘mZ h¡)
10 df© Ho$ ~mX a’$s H$s Am¶w = 7x + 10

10 df© Ho$ ~mX ’$m{V‘m H$s Am¶w =  5x + 10

10 df© Ho$ ~mX a’$s Am¡a ’$m{V‘m H$s Am¶w ‘| AZwnmV hmoJm 7x + 10 : 5x + 10

na§Vw {X¶o AZwgma ¶h AZwnmV 9 : 7 hmoZr Mm{hE&
⇒ 7x + 10 : 5x + 10 = 9 : 7

x x + 1
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             AWm©V, 7 (7x + 10) = 9 (5x + 10)

⇒         49 x + 70    = 45 x + 90.

³¶m Vw‘Zo XoIm h¡ {H$ D$na Ho$ g‘rH$aU ‘| XmoZm| Amoa ~rOJ{UVr¶ ì¶§OH$ h¢&
A~ h‘ Eogo g‘rH$aUm| H$mo hb H$aZm grI|Jo&

D$na H$m g‘rH$aU h¡  49 x + 70 = 45x + 90

          ⇒ 49x – 45x = 90 – 70 (70 H$mo RHS Am¡a45x H$mo LHS ñWmZm§VaU H$aZo na)
∴        4x = 20

∴ x = 
20
4  = 5

AV… a’$s H$s Am¶w   7x = 7 ×  5 = 35 df©
Am¡a ’$m{V‘m H$s Am¶w   5x = 5 × 5 = 25 df©

CXmhaU 12: Solve 5 (x + 2) − 2 (3 − 4x) = 3 (x + 5) − 4 (4 − x)

hb … 5x + 10 − 6 + 8x  =  3x +15 − 16 + 4x (H$moï>H$ {ZH$mbZo na)
13x + 4 = 7x − 1 (gÑe nXmo§ H$mo Omo‹S>Zo na)
13x − 7x =  −1 − 4 (4 H$mo RHS, 7x  H$mo LHS ñWmZm§V[aV H$aZo na)
6x =  −5

x =  
5

6
−

                           (6 H$mo RHS ñWmZm§V[aV H$aZo na)

Aä¶mg - 2.3

{ZåZ g‘rH$aUm| H$mo hb H$s{OE&
1.   7x – 5 = 2x

2.   5x – 12 = 2x – 6

3.   7p -  3 = 3p + 8

4.   8m + 9 = 7m +8

5.   7z + 13 = 2z + 4

6.   9y + 5 = 15y – 1

7.   3x + 4 = 5 (x–2)
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8.   3 (t – 3) =  5 (2t – 1)
9.   5 (p – 3) = 3 (p – 2)

10.   5 (z + 3) = 4 (2z + 1)
11.   15 (x – 1) + 4 (x + 3) = 2 (7 + x)
12.   3 (5z – 7) +2 (9z – 11) = 4 (8z – 7) – 111
13.   8 (x – 3) – (6 – 2x) = 2 (x + 2) – 5 (5 – x)
14.   3 (n – 4) + 2 (4n – 5) = 5 (n + 2) + 16

2.4.1  Hw$N> A{YH$ AZwà¶moJ

CXmhaU 13: AmH¥${V ‘| l  m, Am¡a p {V¶©H$ N>oXr aoIm h¡& ‘x’ H$m ‘mZ kmV H$s{OE&

hb … {X¶m h¡ {H$ l m Am¡a p {V¶©H$ N>oXr aoIm h¡&

Bg{bE ∠EFB = ∠FGD   (g§JV H$moU)

Bg{bE 5xo = (2x + 24)o

5x – 2x = 24

        3x = 24

         x = 
24
3  = 8o

CXmhaU 14: ho‘m CgH$s ~oQ>r Xm{‘Zr go 24 df© Am¶w ‘| ~‹S>r h¡& 6 df© nhbo, ho‘m H$s Am¶w,
Xm{‘Zr H$s Am¶w H$s {VJwZm Wr& CZH$s dV©‘mZ Am¶w kmV H$s{OE&

hb … ‘mZm {H$ Xm{‘Zr H$s dV©‘mZ Am¶w ‘x’ df© h¡& Vmo h‘ {ZåZ Vm{bH$m ~Zm gH$Vo h¢&
Xm{‘Zr ho‘m

dV©‘mZ Am¶w x x + 24

6 df© nhbo x – 6 (x + 24) – 6 = x + 24 – 6 = x + 18

na§Vw, {X¶m h¡ {H$ 6 df© nyd© ho‘m H$s Am¶w, Xm{‘Zr H$s Am¶w Ho$ {VJwZm Wr&
∴  x + 18  =  3 (x – 6)

5xo

(2 + 24)x o

l

m

A

C

B

D

E

F

G

E
p

H
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x + 18 =  3x – 18
x – 3x  =  –18 – 18
     –2x  =  –36
        x  = 18.
Bg{bE, Xm{‘Zr H$s dV©‘mZ Am¶w = x = 18 df©
ho‘m H$s dV©‘mZ Am¶w = x + 24 = 18 + 24 = 42 df©

CXmhaU 15: Xmo A§H$m| H$s EH$ g§»¶m ‘| A§H$m| H$m ¶moJ 8 h¡& ¶{X g§»¶m ‘| 18 {‘bm¶m Om¶o Vmo
CZHo$ A§H$m| H$m H«$‘ CbQ>m hmoVm h¡& g§»¶m kmV H$s{OE&

hb … ‘mZm {H$ BH$mB© Ho$ ñWmZ H$m A§H$ ‘x’ h¡
Vmo XhmB© Ho$ ñWmZ H$m A§H$  = 8 – x (A§H$m| H$m ¶moJ 8)

AV… g§»¶m 10 (8 – x) + x = 80 – 10x + x = 80 – 9x —— (1)

A~, A§H$m| H$s AXb-~Xb H$aZo na àmá g§»¶m =  10 × (x) + (8 – x)

        =  10x + 8 – x = 9x + 8

{X¶m h¡ {H$ ¶{X g§»¶m ‘| 18 {‘bm¶m Omo¶o Vmo BgHo$ A§H$m| H$s AXb-~Xb hmoVr h¡&
∴  g§»¶m + 18 = A§H$m| H$s AXb-~Xb H$aZo Ho$ ~mX àmá g§»¶m
⇒   (80 – 9x) + 18 = 9x + 8

                 98 – 9x =  9x + 8

                  98 – 8  =  9x + 9x

                        90  =  18x

                          x  =  
90
18  = 5

g‘rH$aU (1) ‘| x H$m ‘mZ aIZo na
∴ g§»¶m = 80 – 9 ×  5 = 80 – 45 = 35.

CXmhaU 16: EH$ ‘moQ>a ~moQ> pñWV ZXr ‘| àdmh Ho$ gmW OmVr h¡ Am¡a g‘wÐ VQ> na pñWV Xmo eham|
Ho$ ~rM H$s Xÿar nm±M K§Q>o ‘| V¶ H$aVr h¡& ¶{X ¶hr Xÿar dh àdmh Ho$ {déX²Y N>h
K§Q>o ‘| V¶ H$aVr h¡& ¶{X àdmh H$m doJ 2 {H$‘r/K§Q>o h¡ Vmo ~moQ> H$m pñWa nmZr ‘|
doJ kmV H$s{OE&
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hb … My±{H$ h‘| ~moQ> H$m pñWa nmZr ‘| doJ kmV H$aZm h¡, ‘mZm
{H$ ¶h x {H$‘r/K§Q>o h¡& BgH$m AW© h¡ {H$ àdmh Ho$
gmV ~moQ> H$m doJ   (x + 2) {H$‘r/K§Q>o ah|Jo& ³¶m|{H$ nmZr
H$m àdmh ~moQ> H$mo AnZo doJ go 2 {H$‘r/K§Q>o A{YH$ doJ
go YHo$bVr h¡& na§Vw àdmh Ho$ {déÕ OmVo g‘¶ dmoQ> H$mo
nmZr Ho$ àdmh Ho$ {dnarV H$m¶© H$aZm n‹S>Vm h¡&
Bg{bE àdmh H$s {dnarV {Xem ‘| ~moQ> H$m doJ
= (x – 2) {H$‘r/K§Q>o
A~ àdmh H$s {Xem ‘| ~moQ> H$m doJ = (x + 2) {H$‘r/K§Q>o
⇒  1 K§Q>o ‘| V¶ H$s JB© Xÿar  =  x + 2 {H$‘r
∴  5 K§Q>o ‘| V¶ H$s JB© Xÿar  = 5 (x + 2) {H$‘r
AV… A Am¡a B Ho$ ~rM H$s Xÿar = 5 (x + 2) {H$‘r
àdmh Ho$ {dnarV ~moQ> H$m doJ = (x – 2)  {H$‘r/K§Q>o
⇒  1 K§Q>o ‘| V¶ H$s JB© Xÿar = (x – 2) {H$‘r
6 K§Q>o ‘| V¶ H$s JB© Xÿar = 6 (x – 2){H$‘r
∴ AV… A Am¡a B Ho$ ~rM H$s Xÿar {ZpíMV h¡&

∴  5 (x + 2) = 6 (x – 2)
⇒  5x + 10 = 6x – 12
⇒  5x – 6x =  –12 – 10

∴  –x = –22
   x = 22.

Bg{bE pñWa nmZr ‘| ~moQ> H$m doJ 22 {H$‘r/K§Q>o hmoJm&

Aä¶mg     - 2.4

1. ‘x’ H$m ‘mZ kmV H$s{OE ¶{X l m.

2 + 15x o

l m

3  10x - o

A

River

River

B

B

A Boat

Boat
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2. {H$gr g§»¶m Ho$ AmR> JwZm ‘| go 10 H$‘ H$a {X¶m Om¶o Vmo dh {H$gr g§»¶m Ho$ N>h JwZm Am¡a
4 ¶moJ Ho$ ~am~a ahVm h¡& g§»¶m kmV H$s{OE&

3. Xmo A§H$m| H$s EH$ g§»¶m Ho$ A§H$m| H$m ¶moJ 9 h¡& ¶{X g§»¶m ‘| go 27 KQ>m¶m Om¶o Vmo BgHo$ A§H$m|
Ho$ ñWmZ ~XbVo h¢& dh g§»¶m kmV H$s{OE&

4. EH$ g§»¶m Xmo ̂ mJm| ‘| Bg àH$ma {d^m{OV H$s OmVr h¡ {H$ EH$ ̂ mJ, Xÿgao ̂ mJ go 10 A{YH$
ahVm h¡& ¶{X XmoZm| ^mJm| H$m AZwnmV 5:3 hmo Vmo g§»¶m Am¡a XmoZm| ^mJ kmV H$s{OE&

5. O~ ‘¢Zo EH$ {ZpíMV g§»¶m Ho$ VrZ JwZm ‘| 2 Omo‹S>m Vmo ‘wPo dhr g§»¶m àmá hmoVr h¡ Omo ‘¢
Bg g§»¶m ‘| go 50 KQ>mVm hÿ± Vmo àmá hmoVr h¡& dh g§»¶m kmV H$s{OE&

6. ‘oar AnZr ~hZ go XmoJwZr Am¶w H$s h¡& 5 df© ~mX dh AnZr ~hZ go Xmo df© ~‹S>r hmoJr& XmoZm|
~hZm| H$s dV©‘mZ Am¶w kmV H$s{OE&

7. 5 df© ‘| aoe‘m H$s Am¶w AnZo 9 df© nhbo H$s Am¶w go {VJwZr hmo Om¶oJr& CgH$s dV©‘mZ Am¶w
³¶m h¡?

8. EH$ ZJa H$s OZg§»¶m ‘| 1200 bmoJ ~‹T> J¶o Am¡a {’$a ¶h ZB© OZg§»¶m 11% KQ> JB©& Bg
g‘¶ ZJa ‘|, 1200 bmoJ ~‹T>Zo go nhbo H$s OZg§»¶m go 32 bmoJ H$‘ h¢& dhm± H$s dV©‘mZ
OZg§»¶m ‘mby‘ H$s{OE&

2.5 g‘rH$aUm| H$mo gabV‘ ê$n ‘| bKwH¥$V H$aZm- a¡{IH$ g‘rH$aU H$m bKwH$aU

CXmhaU 17: hb H$s{OE       − = +
1 1

2 4 3 2
x x

hb … − = +
1 1

2 4 3 2
x x

− = +
1 1

2 3 2 4
x x

( 3
x

 H$mo L.H.S. Am¡a 1
4  H$mo R.H.S. H$aZo na)

− +
=

3 2 2 1
6 4

x x
(2 Am¡a 3 H$m LCM 6 ; 2 Am¡a 4 H$m LCM 4)

=
3

6 4
x

∴ = ×
3 6
4

x (6 H$mo R.H.S. ñWmZm§VaU H$aZo na)

∴ =
9
2

x

∴ =
9
2

x {X¶o J¶o g‘rH$aU H$m hb h¡&SCERT TELA
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CXmhaU 18: hb H$s{OE  
4 4 3

7 5 7
x x x− + +

− =

hb …  4 4 3
7 5 7

x x x− + +
− =

 
− − + +

=
5( 4) 7( 4) 3

35 7
x x x

 
5 20 7 28 3

35 7
x x x− − − +

=

              
2 48 3

35 7
x x− − +

=

                
+

− − = ×
( 3)2 48 35

7
xx

⇒            –2x – 48 = (x + 3) × 5

⇒             –2x – 48 = 5x + 15

⇒             –2x – 5x = 15 + 48

                        –7x  =  63

                              x = 
63

7−
 = –9.

CXmhaU  19: g‘rH$aU hb H$s{OE   
5 2 12
2 3 7

x
x

+
=

+
————(1)

hb… {X¶o hþE g‘rH$aU Ho$ XmoZm| Amoa 2x + 3 go JwUm H$aZo na, h‘| àmá hmoJm

5 2 12(2 3) (2 3)
2 3 7

x x x
x

+
× + = × +

+

125 2 (2 3)
7

x x+ = × +

{’$a g‘rH$aU Ho$ XmoZm| Amoa 7 go JwUm H$aZo na, h‘| àmá hmoJm

127 (5 2) 7 (2 3)
7

x x× + = × × +
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7 (5 2) 12 (2 3)x x⇒ × + = × + ————(2)

35 14 24 36x x+ = +

35 24 36 14x x− = −

11 22x =

22 2
11

x∴ = =

A~ {X¶m J¶m g‘rH$aU (1) Am¡a g‘rH$aU (2) Ü¶mZnyd©H$ H$s{OE&
{X¶m J¶m g‘rH$aU g‘rH$aU H$m gabrH¥$V ê$n

5 2 12
2 3 7

x
x

+
=

+
7 (5 2) 12 (2 3)x x× + = × +

AmnZo ³¶m Ü¶mZ {X¶m? h‘Zo Bgo BgàH$ma {H$¶m-
1. LHS Ho$ A§e H$mo RHS Ho$ ha go JwUm H$s{OE&

2. RHS Ho$ A§e H$mo LHS Ho$ ha go JwUm H$s{OE&

3. (1) Am¡a(2) ‘| àmá ì¶§OH$m | H$m o ~am~a
‘m{ZE 7 (5 2) 12 (2 3)x x× + = × +

ñnï> H$maUm| Ho$ {bE, hb H$aZo H$s Bg nÕ{V H$mo h‘ ‘dO«JwUZ nÕ{V’ H$hVo h¢&
A~ CXmhaUm| Ûmam dO«JwUZ nÕ{V H$m h‘ {Zê$nU H$aVo h¢&

CXmhaU 20:
7 4

3 16 7
x
x

+
=

+
 g‘rH$aU hb H$s{OE&

hb … dO«JwUZ Ûmam, h‘| àmá hmoVm h¡

7 × (x + 7) = 4 × (3x + 16)

    7x + 49 = 12x + 64

   7x – 12x = 64 – 49

          –5x = 15

              x = –3

 
 

7
3 16

x
x

+
+

      =   
4
7

  5 3
2 3

x
x

+
+

          =  
12
7

5 3
2 3

x
x

+
+

       =  
12
7
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CXmhaU 21: aohmZm H$mo CgHo$ ’«$mH$ na 24% Ny>Q> {‘br& Ny>Q> Ho$ ~mX CgZo ` 380 XþH$mZXma H$mo
{X¶o& Cg ’«$mH$ H$m A§{H$V ‘yë¶ kmV H$s{OE&

hb … ‘mZm {H$ ’«$mH$ H$m A§{H$V ‘yë¶ ` x
Vmo x H$m 24% Ny>Q> h¡
CgZo x – 24%  {X¶o Omo àíZ ‘| {X¶o AZwgma `380 h¡&
 x – x H$m 24% = 380

              ⇒  
24

100
x −  × x = 380

              ⇒  
100 24

100
x x−

 = 380

              ⇒  
76
100

x
 = 380

           x =  
380 100

76
×

  ∴      x = 500
  ∴  A§{H$V ‘yë¶ = ` 500

CXmhaU 22: {H$gr g§»¶m H$m 4
5  ^mJ CgHo$ 3

4  ^mJ go 4 A{YH$ h¡& g§»¶m kmV H$s{OE&

hb … ‘mZm {H$ dh g§»¶m ‘x’ h¡

g§»¶m H$m  
4
5  ^mJ  = 

4
5

x

Am¡a g§»¶m H$m 3
4  ^mJ  =  

3
4

x

{X¶m J¶m h¡ {H$ 4
5

x , 3
4

x  go 4 ~‹S>m h¡&

 ⇒ − =
4 3 4
5 4

x x

        
16 15 4

20
x x−

=

⇒  = 4
2 0
x   80x⇒ =

AV… dh g§»¶m 80 h¡&

x
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1
2
3

4
567

8
9
10

11 12

CXmhaU 23: Om°Z Zo AnZr K‹S>r ̀  301 ‘| ~oMr Am¡a Cgna Cgo 14% hm{Z hþB©& Cg K‹S>r H$m H«$¶
‘yë¶ ‘mby‘ H$s{OE&

hb … ‘mZm {H$ K‹S>r H$m H«$¶ ‘yë¶ = ` x

Cg KmQ>m = ‘x’ H$m 14% = 
14

100
x×  =  

14
100

x

K‹S>r H$m {dH«$¶ ‘yë¶ = H«$¶ ‘yë¶ – hm{Z

     
14301
100

xx⇒ = −

          
100 14301

100
x x−

=

          
86301
100

x
=

301 100
86

x×
=

          350 = x
AV… K‹S>r H$m H«$¶ ‘yë¶ = ` 350

CXmhaU 24: EH$ AmX‘r H$mo Hw$N> {ZpíMV Xÿar V¶ H$aZr h¡& CgZo BgH$m Xmo-
{VhmB© ̂ mJ 4 {H$‘r à{VK§Q>o go Am¡a eof Xÿar 5 {H$‘r à{VK§Q>o H$s J{V
go V¶ H$s& ¶{X BgHo$ {bE Cgo Hw$b g‘¶ 42 {‘ZQ> bJo H$mo Hw$b Xÿar
kmV H$s{OE&

hb … ‘mZm {H$ Xÿar ‘x’ {H$‘r h¡&
nhbm ^mJ Xÿgam ^mJ

V¶ H$s JB© Xÿar x H$m 2
3 =

2
3
x ~mH$s Xÿar = 2

3 3
x xx − =

J{V 4 {H$‘r à{V K§Q>o 5 {H$‘r à{V K§Q>o

bJm hþAm g‘¶
2

23
4 12

x x
=  K§Q>o 3

5 15

x
x

=

AV… Hw$b g‘¶ = 
2
12 15

x x
+ K§Q>o
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⇒           ( 
2
12 15

x x
+ )K§Q>o = 42 {‘ZQ>

⇒           ( 
2
12 15

x x
+ )K§Q>o = 

42
60 {‘ZQ

                       
2 42
12 15 60

x x
+ =

                      
10 4 42

60 60
x x+

=

⇒                        14x  =  42

⇒                             x =   3

Hw$b Xÿar x  = 3 {H$‘r

CXmhaU 25: EH$ {^Þ H$m A§e CgHo$ ha go 6 H$‘ h¡& ¶{X A§e ‘| 3 Omo‹S>m Om¶o Vmo dh 2
3 Ho$

~am~a hmoVm h¡& ‘yb {^Þ g§»¶m kmV H$s{OE&
hb … ‘mZm {H$ {^Þ H$m ha h¡ ‘x’ Vm

{^Þ H$m A§e hmoJm = x –  6

AV… {^Þ hmoJm  =  
6x

x
−

¶{X 3 A§e ‘| Omo‹S> {X¶m Om¶o Vmo ¶h hmoJm 2
3

⇒ 
− +

=
6 3 2

3
x

x

        3 2
3

x
x
−

=

 ⇒ − =3 9 2x x
              x = 9

∴  {^Þ  = 
6x

x
−

 = 
9 6

9
−

 =  
3
9

Bg{bE ‘yb {^Þ 3
9  h¡&
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 26: {earfm Ho$ nmg nMmg n¡go Am¡a nÀMrg n¡gm| Ho$
{g³H$m| Ho$ ê$n ‘| Hw$b ̀  9 h¡& nMmg n¡gm| Ho$ {g³H$m|
H$s g§»¶m go nÀMrg Ho$ {g³H$m| H$s g§»¶m XmoJwZr
h¡& CgHo$ nmg àË¶oH$ àH$ma Ho$ {H$VZo {g³Ho$ h¢?

hb … ‘mZm {H$ nMmg n¡gm| Ho$ {g³H$m| H$s g§»¶m = x
AV… nÀMrg n¡gm| Ho$ {g³H$m| H$s g§»¶m = 2x

nMmg n¡gm| Ho$ {g³H$m| H$m Hw$b ‘yë¶ =  x × 50 n¡gm = ` 
50
100

x
 = ` 2

x

nÀMrg n¡gm| Ho$ {g³H$m| H$m Hw$b ‘yë¶ = 2x × 25 n¡gm = 
252

100
x ×

= ×
12
4

x  = ` 2
x

Hw$b {g³H$m| H$m ‘yë¶ =  +
2 2
x x

bo{H$Z àíZ Ho$ AZwgma ¶h ‘yë¶ ` 9 h¡&

⇒ + = 9
2 2
x x

          =
2 9
2
x

      ∴   x  = 9
AV… nMmg n¡gm| Ho$ {g³H$m| H$r g§»¶m = x = 9

nÀMrg n¡gm| Ho$ {g³H$m| H$r g§»¶m  = 2x = 2 ×  9 = 18.

CXmhaU 27: EH$ AmX‘r AnZr ~mBH$ 24 {H$‘r à{V K§Q>o H$s J{V go MbmVm hþAm AnZo J§Vì¶
ñWmZ na 5 {‘ZQ> Xoa go nhþ±MVm h¡& ¶{X dh 30 {H$‘r à{V K§Q>o go Jm‹S>r MbmVm Vmo
dh CgHo$ J§Vì¶ ñWmZ na {Z¶>V g‘¶ go 4 {‘ZQ> nhbo nhþ±MVm Wm& CgHo$ J§Vì¶
ñWmZ H$s Xÿar {H$VZr h¡?

hb … ‘mZm {H$ Xÿar ‘x’ {H$‘r h¡&

AV… 24 {H$‘r/K§Qo> H$s J{V go ‘x’ {H$‘r Ho$ {bE bJZodmbm g‘¶ =  24
x

 K§Q>o

30 {H$‘r à{V K§Q>o H$s J{V go ‘x’{H$‘r Ho$ {bE bJZodmbm g‘¶ = 30
x

 K§Q>o
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na§Vw àíZ Ho$ AZwgma {X¶m h¡ {H$ XmoZm| Ho$ g‘¶ ‘| A§Va = 9 {‘ZQ> = 
9
60  K§Q>o

∴      − =
9

24 30 60
x x

∴       
−

=
5 4 9

120 60
x x

     ⇒         
9

120 60
x

=

⇒  = × =
9 120 18

60
x

AV… Xÿar 18 {H$‘r h¡&

Aä¶mg - 2.5

1. {ZåZ g‘rH$aU hb H$s{OE&

(i)  
5 2

5 7 3
n

− = (ii)   14
3 4
x x

− =

(ii)  8
2 3 6
z z z

+ − = (iv)   
2 211
3 5 3
p p

− =

(v)  
1 19 1
4 3

y= − (vi)   
4 3 1

2 5 5 10 5
x x x

− + + =

(vii)  
1 1

2 4 3 2
x x

− = + (viii)   
2 3 2
3 2 3

x
x

− −
=

+

(ix)  
8 3 2
7 1 4

p
p

− −
=

+ (x)  
7 2 6 5

5 11
y y+ −

=

(xi)  
5 1 3

6 9 4
x x x+ + +

− = (xii)  
3 1 2 3 3 3 1
16 7 8 14
t t t t+ − + −

− = +

2. dh H$m¡Zgr g§»¶m h¡ {OgH$m Vrgam ^mJ CgHo$ nm±Md| ^mJ go 4 A{YH$ h¡?
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3. Xmo YZmË‘H$ nyUmªH$m| ‘| A§Va 36 h¡& EH$ nyUmªH$ H$mo Xÿgao nyUmªH$ go ̂ mJ XoZo na ̂ mJ’$b 4 AmVm
h¡& nyUmªH$ kmV H$s{OE& (g§Ho$V… ¶{X EH$ nyUmªH$ ‘x’ hmo Vmo Xÿgam ‘x – 36’ hmoJm)

4. EH$ {^Þ H$m A§e CgHo$ ha go 4 H$‘ h¡& ¶{X A§e Am¡a ha XmoZm| ‘| 1 Omo‹S>m Om¶o Vmo dh 1
2

hmoVm h¡& {^Þ kmV H$s{OE&

5. Eogr VrZ H«${‘H$ g§»¶mE± kmV H$s{OE ¶{X CÝh| H«$‘e… 10, 17 Am¡a 26 go ^mJ {X¶m Om¶o Vmo
CZHo$ ^mJ’$bm| H$m ¶moJ 10 hmoJm&

(g§Ho$V … ‘mZm {H$ H«${‘H$ g§»¶mE± = x , x + 1, x + 2 , Vmo + +
+ + =

1 2 10
10 17 26
x x x )

6. 40 N>mÌm| H$s H$jm ‘| b‹S>{H$¶m| H$s g§»¶m, b‹S>{H$¶m| H$s g§»¶m Ho$ 3
5 h¡& H$jm ‘| b‹S>H$m| H$s

g§»¶m kmV H$s{OE&

7. 15 df© ~mX, ‘oar H$s Am¶w CgH$s dV©‘mZ Am¶w H$s MmaJwZm hmoJr& CgH$s dV©‘mZ Am¶w
~VmBE&

8. AaqdX Ho$ nmg {H$S>r ~¢H$ h¡& Bg‘| EH$ én¶o Ho$ nMmg {g³Ho$ ^ao h¢& Bg‘| nMmg n¡gm| Ho$
{g³H$m| H$s g§»¶m go EH$ én¶o Ho$ {g³H$m| H$s g§»¶m go {VJwZr A{YH$ h¡& ¶{X {H$S>r ~¢H$ ‘|
Hw$b é.35 h¡§ Vmo ~¢H$ ‘| àË¶oH$ àH$ma Ho$ {g³H$m| H$s g§»¶m {H$VZr h¡?

9. A Am¡a B XmoZm| {‘bH$a EH$ H$m‘ 12 {XZm| ‘| H$aVo h¢& ¶{X ‘A’ AHo$bm dh H$m‘ 20 {XZm| ‘|
H$aVm h¡ Vmo ~VmBE {H$ B AHo$bm Cg H$m‘ H$mo {H$VZo g‘¶ ‘| nyam H$aoJm?

10. EH$ aobJm‹S>r 40 {H$‘r/K§Q>o MbVr h¡ Vmo AnZo J§Vì¶ na 11 {‘ZQ> Xoa go nhþ±MVr h¡& ¶{X dh
50 {H$‘r/K§Q>o go MbVr h¡ Vmo Ho$db 5 {‘ZQ> Xoa go nhþ±MVr h¡& aobJm‹S>r Ûmam V¶ H$s JB© Xÿar
kmV H$s{OE&

11. ‘¥Jm| Ho$ Pw§S> H$m EH$ Mm¡WmB© ̂ mJ KZo O§Jb ‘| J¶m h¡& BZH$s Hw$b g§»¶m H$m EH$-{VhmB© ̂ mJ
IoV ‘| MaZo J¶o h¢, eof ZXr Ho$ {H$Zmao nmZr nr aho h¢ {OZH$s g§»¶m 15 h¡& Hw$b ‘¥Jm| H$s
g§»¶m ~VmBE&

12. EH$ ao{S>¶mo ` 903 ‘| ~oMZo go ì¶mnmar H$mo 5% bm^ hþAm& ao{S>¶mo H$m H«$¶‘yë¶ ~VmBE&

13. eoIa, AnZr {‘R>mB¶m| H$m EH$-Mm¡WmB© aoUw H$mo XoVm h¡ Am¡a {’$a 5 {‘R>mB¶m± amOr H$mo XoVm h¡&
CgHo$ nmg 7 {‘R>mB¶m± ~MVr h¢ Vmo ewê$ ‘| CgHo$ nmg Hw$b {H$VZr {‘R>mB¶m± Wt?

SCERT TELA
NGANA



EH$ Ma dmbo a¡{IH$ g‘rH$aU 61

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

h‘Zo ³¶m MMm© H$s?

1. ¶{X g‘rH$aU H$m KmVm§H$ EH$ hmo Vmo Bgo a¡{IH$ g‘rH$aU H$hVo h¢&
2. ¶{X a¡{IH$ g‘rH$aU ‘| Ho$db EH$ Ma hmo Vmo Bgo EH$ Ma ‘| a¡{IH$ g‘rH$aU

AWdm gab g‘rH$aU H$hVo h¢&
3. dh ‘mZ Omo g‘rH$aU ‘| Ma Ho$ {bE à{VñWmnZ H$aZo na L.H.S. = R.H.S

hmo, Cgo g‘rH$aU H$m hb AWdm ‘yb H$hVo h¢&
4. g‘rH$aU ‘| g§»¶mAm| Ho$ O¡go hr Ma ^r EH$ nj go Xÿgao nj ‘| ñWmZm§VaU

{H$¶o Om gH$Vo h¢&
EH$ OmXÿB© hram
Imbr d¥Îm Eogr g§»¶mAm| go ^[aE {Oggo
{H$ hrao H$s àË¶oH$ n§{º$ Ho$ A§H$m| Ho$ ¶moJ
go g‘mZ am{e àmá hmo&

g§Ho$V… g§»¶mE± Bg n¡Q>Z© ‘| hm|
a = x, b = 5 + x,  c = 3 + x,  d = 11 + x

Ohm± x H$moB© EH$ g§»¶m h¡ Am¡a àË¶oH$ n§{º$ H$m ¶moJ hmoJm 20 + 2x

CXmhaUV… ¶{X x = 1, Vmo a = 1, b = 6,  c = 4,  d = 12  Am¡a àË¶oH$ n§{º$ H$m ¶moJ 22 hmoJm&

17

15

12 6

9

17

c

15

b

12 6

d

9

a
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YoÏßÏ|\Áı N˛y ∫YåÁ
(CONSTRUCTIONS OF QUADRILATERALS)

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶ 3

3.0 n[aM¶

h‘ IoV, IoV, Ka, nwb, aob H$s nQ>[a¶m±, nmR>embm ̂ dZ,
IobZo H$m ‘¡XmZ Am{X XoIVo hr ahVo h¢& O~ h‘ BZHo$
{MÌ ItMVo h¢ Vmo ¶o AmH¥${V¶m§ H¡$gr {XImB© XoVr h¢? BZ
g~H$m ‘yb Á¶m{‘Vr¶ AmH$ma ³¶m h¡? BZ‘| go A{YH$Va
Mma ^wOmAm| dmbr MVw^©wO AmH¥${V¶m± hmoVr h¢&
H$‘b Am¡a Omogo’$ EH$ 8 go‘r b§~r Am¡a 6 go‘r Mm¡‹S>r ‘mn
H$m ’«o$‘ ~ZmZo Ho$ {bE AmH¥${V ~Zm aho h¢& CÝhm|Zo EH$ Xÿgao H$s AmH¥${V¶m± XoIo ~J¡a AnZr-AnZr
ì¶{º$JV AmH¥${V¶m± ~ZmBª&

Omogo’$ H$‘b

³¶m XmoZm| AmH¥${V¶m± g‘mZ h¢?
Vw_ XoI gH$Vo hmo {H$ XmoZm| AmH¥${V`m± g_mZ ‘mn Ho$ MVw^w©O h¢ {H$ÝVw AmH¥${V`m± g_mZ Zhr§ h¢&
VII H$jm _| h_Zo {Ì^wO Ho$ A{ÛVr`Vm Ho$ ~mao _| MMm© H$s& {H$gr EH$ {Ì^wO H$s aMZm Ho$ {bE
Vwåho§ H$moB©  VrZ Zmnm| H$s Amdí`H$Vm hmoVr h¡& do VrZ ̂ wOmE±, Xmo ̂ wOmE± Am¡a CZHo$ ~rM Ho$ H$moU,
AWdm Xmo H$moU Am¡a EH$ ^wOm, Am{X hmo gH$Vo h¡§& EH$ A{ÛVr¶ MVw^©wO H$s aMZm Ho$ {bE h‘|
{H$VZo ‘mnm| H$s Amdí¶H$Vm hmoVr h¡? A{ÛVr` MVw^w©O do h¢ Omo {d{^Þ ì`{º$`m| Ûmam g_mZ Zmnm|
Ho$ ~Zm`o OmZo na ^r {^Þ hm|&

8 cm

8 cm

6 cm 6 cm

8 cm

8 cm

6 cm 6 cm
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63

`h H$s{OE …
g_mZ bå~mB© H$s, _mZ bmo 8 go._r. N>‹[S>`m| H$m EH$ ẁ½_
h¡& g_mZ bå~mB© H$s _mZ bmo, 6 go._r. N>‹{‹S>`m| H$m Am¡a
EH$ ẁ½_ br{OE& BÝh| 8 go._r. bå~mB© Am¡a 6 go._r.
Mm¡‹S>mB© H$m Am`V àmá hmooZo Ho$ {bE `mo½` ê$n go ì`dpñWV
H$r{OE& ̀ h Am`V 4 CnbãY Zmnm| Ûmam ~Zm`m J`m& A~
Am`V H$s Mm¡‹S>mB© Ho$ gmW-gmW Oam gm X~md S>m{bE&
Š`m dh A^r ̂ r d¡go hr {XImB© Xo ahm h¡? Amn H$mo Am`V
H$m Z`m AmH$ma àmá hmoJm& AmH¥${V (ii) XoI| {H$ A~
Am`V, g_mZmÝVa MVŵ w©O ~Zm h¡& Š`m Vw_Zo N>‹{‹S>`m| H$s
b§~mB`m± ~Xbr h¡§? Zhr! ̂ wOmAm| Ho$ Zmn dhr h¡& Bg Z ò
àmá AmH$ma na {déÕ {Xem _| Am¡a EH$ ~ma X~md
S>m{bE& Vwåho Š`m àmá hmoJm? nyZ… Vwåho§ EH$ Am¡a g_mZm§Va
MVŵ w©O àmá hmoJm Omo nhbo go nyU©V… {^ÝZ h¡& AmH¥${V (iii)
Ho$ A^r ̂ r Mmamo Zmn g_mZ h¡§& ̀ h ~VmVm h¡ {H$ MVŵ w©O
Ho$ Mma Zmn, BgH$s A{ÛVr`Vm H$m {ZYm©aU Zhr§ H$a
gH$Vo& Bg{bE, {H$VZo Zmn EH$ A{ÛVr` MVŵ w©O H$m
{ZYm©aU H$a gH$Vo h¡§?
h_ nyZ… dhr {H«$`m H$a|Jo!
Vw_Zo 8 go._r. bå~mB© H$s Xmo N>‹{‹S>¶m± Am¡a 6 go._r. bå~mB©
H$s Xmo N>‹{‹S>¶m± boH$a BZgo Am`V ~Zm`m&
A~ EH$ Am¡a N>‹S>r {OgH$s bå~mB© BD Ho$ g_mZ h¡, boH$a
BD Ho$ gmW-gmW aIr& AmH¥${V (iv) ̀ {X Vw_Zo A~ Mm¡‹S>mB© na
X~md S>mbm, Š`m BgH$m AmH$ma ~XboJm? Zht& ³¶m AmH¥${V
{dd¥V {H$ ò ~J¡a dh ~Xb Zhr§ gH$Vm? 5 dt dm± N>‹S>r go Am`V H$s A{ÛVr`Vm {ZpíMV
hþB©& AWm©V H$moB© Xÿgam MVŵ w©O (Xr hþAm ̂ wOmAm| H$s bå~mB© Ho$ gmW) A~ Ag§̂ d h¡& Bg
àH$ma h_ XoIVo h¡§ {H$ 5 Zmnm| Ûmam A{ÛVr` MVŵ w©O H$m {ZYm©aU hmo gH$Vm h¡& {H$ÝVw H$moB©
^r 5 Zmn ( ŵOm Am¡a H$moU Ho$) A{ÛVr` MVŵ w©O H$m {ZYm©aU  H$aZo Ho$ {bE n`m©á h¡§?

3.1 MVw^w©O Am¡a CZHo$ JwU!MVw^w©O Am¡a CZHo$ JwU!MVw^w©O Am¡a CZHo$ JwU!MVw^w©O Am¡a CZHo$ JwU!MVw^w©O Am¡a CZHo$ JwU!

Xr J`r AmH¥${V _|, ABCD MVŵ w©O h¡ {OgHo$ erf© A, B, C, D Am¡a
ŵOmE± ;  AB , BC , CD , DA  h¡& ABCD Ho$ H$moU ∠BAD, ∠ADC,

∠DCB Am¡a ∠CDB Am¡a H$U©  AC, BD h¡&

8 cm

8 cm

6 cm 6 cm

A

B C

D

(iii)

8 cm

8 cm

6 cm 6 cm

A

B C

D

(iv)

A B

C
D

8 cm

8 cm

6 cm 6 cm

A

B C

D

(ii)

8 cm

8 cm

6 cm 6 cm

A

B C

D

(i)
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`h H$s{OE&
CnH$aUCnH$aUCnH$aUCnH$aUCnH$aU
Vwåho§ Amdí`H$Vm h¡ … nQ>ar, H$mo{Z`m g_H$moUH$, Mm§Xm
`mX a{IE …`mX a{IE …`mX a{IE …`mX a{IE …`mX a{IE …
Xr JB© aoImE± g_mZm§Va h¢ `m Zht Om§MZo Ho$ {bE,
àW_ aoIm go Xygar aoIm VH$ H$mo{Z`m g§b¾ AmH¥${V
{XIm ò O¡go {IgH$mBE&
A~ `mo½` CnH$aUm| H$m Cn`moJ H$aVo hþAo {ZåZ{b{IV
Om±M H$s{OE&
àË òH$ MVŵ w©O Ho$ {bE&
(a) `{X {dnarV ŵOmE± g_mZm§Va {XImB© XoVr h¡§, Vmo Om±M H$s{OE&
(b) àË òH$ H$moU ‘m{nE&
(c) àË òH$ ŵOm H$s bå~mB© ‘m{nE&

1 2

3

4
5

6

8

9
10

7
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AnZm A{^_V A§{H$V H$s{OE Am¡a {ZåZ gmaUr nyU© H$s{OE&

MVŵ w©O g_mZm§Va g_mZm§Va 4 {dnarV g_mZ AmgÞ 4 ŵOmE±
ŵOmAm| Ho$ ŵOmAm| H$em g_H$moU ŵOmAm| Ho$ {dnarV ŵOmAm| Ho$ g_mZ·
Xmo ẁ½_ EH$ ẁ½_ Xmo ẁ½_ H$moUm| Ho$ Xmo ẁ½_

g_mZ  Xmo ẁ½_ g_mZ

1

2

3

4

5

6

7

8

9
10

g_mZm§Va MVŵ w©O `h MVŵ w©O h¡ {Og_| g_mZm§Va ŵOmAm| Ho$ Xmo ẁ½_ ahVo h¢&
(a) g_mZm§Va MVŵ w©O H$m AmH$ma H$m¡Z-gm h¡?
(b) g_mZm§Va MVŵ w©O Ho$ Am¡a H$m¡Z-go JwU h¡?
Am`VAm`VAm`VAm`VAm`V EH$ g_mZm§Va MVŵ w©O ahVm h¡ {Og_| Mmam| H$moU g_H$moU ahVo h¢&
(a) Am`V H$m AmH$ma H$m¡Z-gm h¡?
(b) Am`V Ho$ JwU H$m¡Z-go h¢?
g_MVŵ w©Og_MVŵ w©Og_MVŵ w©Og_MVŵ w©Og_MVŵ w©O EH$ g_mZm§Va MVŵ w©O ahVm h¡ {OgH$s Mmamo§ ŵOmE± g_mZ ahVr h¡§&
(a) g_MVŵ w©O {H$go H$h gH$Vo h¡?
(b) g_MVŵ w©O H$o$ JwU H$m¡Z-go h¡?
dJ©dJ©dJ©dJ©dJ© EH$ g_MVŵ w©O ahVm h¡ {OgHo$ Mmamo H$moU g_H$moU ahVo h¢&
(a) dJ© H$m AmH$ma H$m¡Z-gm h¡?
(b) dJ© Ho$ JwU H$m¡Z-go h¢?
g_b§~g_b§~g_b§~g_b§~g_b§~ MVŵ w©OMVŵ w©OMVŵ w©OMVŵ w©OMVŵ w©O EH$ MVŵ w©O ahVm h¡ {Og‘| H$_ go H$_ g_mZm§Va ŵOmAm| H$m EH$ ẁ½_ ahVm h¡&
(a) H$m¡Z-gm AmH$ma Ho$db g_b§~ MVŵ w©O ahVm h¡ Am¡a {H$gr H$m Zht?
(b) g_b§~ MVŵ w©O Ho$ JwU Š`m h¡ ?
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1 go 8 MVŵ w©O H$mBQ²>g h¢& H$mBQ²>g Ho$ Hw$N> JwU {b{IE&

gmo{ME-MMm© H$s{OE Am¡a {b{IE …gmo{ME-MMm© H$s{OE Am¡a {b{IE …gmo{ME-MMm© H$s{OE Am¡a {b{IE …gmo{ME-MMm© H$s{OE Am¡a {b{IE …gmo{ME-MMm© H$s{OE Am¡a {b{IE …

1. Š`m àË òH$ Am`V EH$ g_mZm§Va MVŵ w©O hmoVm h¡? Š`m àË òH$ g_mZm§Va MVŵ w©O EH$ Am`V
ahVm h¡?

2. C_m Zo EH$ {M³H$s ~ZmB©& dh Bgo Am`VmH$ma ~ZmZm MmhVr Wr& Bgo Am`VmH$ma aIZo Ho$
{bE dh Bgo {H$VZo {^Þ VarHo$ go ~m±Q> gH$Vr h¡ ?

`h H$s{OE&

dh Vw_ 60o H$m H$moU ~Zm gH$Vo hmo ?
Cn¶moJ H$a gH$Vo h¢ Cn¶moJ Zht H$a gH$Vo

àH$ma (Compass) ñHo$b Mm±X

MVŵ ©wO

g‘b§~ MVŵ ©wO nV§J

g‘m§Va MVŵ ©wO

g‘ ŵO MVŵ ©wO

Am¶V

dJ©

EH$ Omo‹S>r {dnarV ŵOmE±
g‘m§Va hmoVr h¢&

Xmo Omo‹S>r {dnarV ŵOmE± g‘m§Va
Ed§ g‘mZ hmoVr h¢&
àË¶oH$ 90o H$m H$moU hmoVm h¡&

g§b½Z ŵOmE± g‘mZ hmoVr h¢&

àË¶oH$ 60o H$m H$moU hmoVm h¡&

g§b½Z ŵOmE± g‘mZ hmoVr h¢&

SCERT TELA
NGANA
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60o
60o

A B

C

60o

E F

G

g{MÌ CXmhaU g_{PE Am¡a {Z_m©U Ho$ gmonmZm| H$mo {b{IE&
(i)

(a)        (b)      (c)    (d)   (e)

(ii)

∠ABC = 120o ∠EFG = 30o

(iii)

∠RSP = 90o

(iv)

  ∠QST = 45o

P Q

R

S

P Q

R

S

P Q

R

S

T

60o

A

C

B
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3.2 MVw^w©O H$m {Z_m©UMVw^w©O H$m {Z_m©UMVw^w©O H$m {Z_m©UMVw^w©O H$m {Z_m©UMVw^w©O H$m {Z_m©U

O~ {ZåZ{b{IV Zmn {X¶o J¶o hm| Vmo h_ MVŵ w©O ~ZmE±Jo&

1. O~ Mma ŵOmE± Am¡a EH$ H$moU {X ò hm| (S.S.S.S.A)

2. O~ Mma ŵOmE± Am¡a EH$ H$U© {X ò hm| (S.S.S.S.D)

3. O~ VrZ ŵOmE± Am¡a Xmo H$U© {XE hmo§ (S.S.S.D.D)

4. O~ VrZ ŵOmE± Am¡a CZHo$ ~rM Ho$ Xmo H$moU {XE hmo§ (S.A.S.A.S)

3.2.1  {Z_m©U… O~ Mma ^wOmAm| H$s b§~mB`m± Am¡a EH$ H$moU {X`m hmo&{Z_m©U… O~ Mma ^wOmAm| H$s b§~mB`m± Am¡a EH$ H$moU {X`m hmo&{Z_m©U… O~ Mma ^wOmAm| H$s b§~mB`m± Am¡a EH$ H$moU {X`m hmo&{Z_m©U… O~ Mma ^wOmAm| H$s b§~mB`m± Am¡a EH$ H$moU {X`m hmo&{Z_m©U… O~ Mma ^wOmAm| H$s b§~mB`m± Am¡a EH$ H$moU {X`m hmo& (S.S.S.S.A)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1 : MVw^w ©O PQRS ~ZmBE {Og_o §  PQ = 4.5 go._r.,  QR = 5.2 go._r.,
RS = 5.5 go._r.,  PS = 4 go._r. Am¡a ∠ RQP = 120o.

hbhbhbhbhb :

gmonmZgmonmZgmonmZgmonmZgmonmZ 1 :  A^rï> MVŵ w©O H$s EH$ a\$ AmH¥${V ~ZmBE Am¡a {X ò J ò Zmn A§{H$V {H${OE& Š`m ̀ h
n`m©á h¡ ?

gmonmZ gmonmZ gmonmZ gmonmZ gmonmZ 2 : PQ = 4.5 go._r., ∠RQP =
120o Am¡a QR = 5.2 go._r. boH$a
{Z_m©U H$s S.A.S. JwU H$m Cn`moJ
H$aVo hþE ΔPQR ~ZmBE&

4.5cm

5.5cm

4cm 5.2cm
120o

P Q

RS

120o

5.2cm

4.5cmP Q

R
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gmonmZgmonmZgmonmZgmonmZgmonmZ 3 : MVwW© erf© ‘S’, H$m ñWmZ _mby_
H$aZo Ho$ {bE, P H$mo H|$Ð boH$a
Am¡a 4 go._r.  (PS = 4 go._r.)
AW©ì`mg Ho$ EH$ Mmn It{ME& R
H$mo H|$Ð boVo hþE 5.5 go._r. (RS =
5.5 go._r.) AY©ì`mg go Am¡a EH$
Mmn It{ME Omo nhbo Mmn H$mo  S
na H$mQ>Vm h¡&

gmonmZ gmonmZ gmonmZ gmonmZ gmonmZ 4 : A^rï> MVw^w©O PQRS nyU© H$aZo
Ho$ {bE PS Am¡a RS {_bmBE&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2 : g_mZm§Va MVŵ w©O ABCD ~ZmBE& {X`m h¡ {H$  AB = 5 go._r., BC = 3.5 go._r.
Am¡a ∠ A = 60o.

hbhbhbhbhb :

gmonmZgmonmZgmonmZgmonmZgmonmZ 1 : g_mZm§Va MVw^w©O (MVw^w©O H$m EH$ {deof àH$ma)
H$s EH$ a\$ AmH¥${V ~ZmBE Am¡a {X ò J ò Zmn A§{H$V
H$s{OE&
`hm± h‘| Ho$db ‘mn {X`o JE h¢& {H$ÝVw ABCD EH$
g_mZm§Va MVŵ w©O h¡, h_ {bI gH$Vo
h¡§ {H$  CD = AB = 5 go._r. Am¡a  AD
= BC = 3.5 go._r. (H¡$go?)

(A~ h_o§ H$w$b 5 Zmn àmá hþE&)

gmonmZgmonmZgmonmZgmonmZgmonmZ 2:AB = 5 go._r., ∠A = 60o  Am¡a AD =
3.5 go._r. Zmnm| H$mo Cn`moJ H$aVo hþE
Δ BAD ~ZmBE&

120o

5.2cm

4.5cmP Q

R

S

120o

5.5cm

4cm 5.2cm

4.5cmP Q

R

S

5cm

?

3.5cm 3.5cm

A B

CD

60o

5cm

3.5cm

D

A B

x

60o

SCERT TELA
NGANA



70  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

gmonmZgmonmZgmonmZgmonmZgmonmZ 3: BC=3.5 go._r. Am¡a DC
= 5 go._r., BZ Xmo Zmnm|
Ûmam Mm¡Wo erf© ‘C’ H$m
ñWmZ {Z{Ym©aV {H${OE&

gmonmZgmonmZgmonmZgmonmZgmonmZ 4 : A{^ï> g_mZm§Va MVw^w©O
ABCD nyU© H$aZo Ho$ {bE
B, C Am¡a C, D {_bmBE&

(nar Am¡a Mm§Xo H$m Cn`moJ H$aVo hþE g_mZm§Va MVŵ w©O H$o$ JwUmo| H$r Om±M H$r{OE&)
MVw^w©O Ho$ {Z_m©U H$aZo Ho$ {bE gmonmZm| Ho$ ~mao _| gm_mÝ` H$WZ H$a|Jo&

gmonmZgmonmZgmonmZgmonmZgmonmZ 1: AmH¥${V H$m H$ƒm aoIm{MÌ It{ME&

gmonmZgmonmZgmonmZgmonmZgmonmZ 2: `{X {X`o J`o Zmn n`m©á Z hmo Vmo AmH¥${V H$m {díbofU H$s{OE& Amdí`H$ Zmnmo| H$mo
àmá H$aZo Ho$ {bE AmH¥${V Ho$ {deof JwUm| H$m Cn`moJ H$aZo H$m à`ËZ H$s{OE&

gmonmZgmonmZgmonmZgmonmZgmonmZ 3 : 5 _| go VrZ Zmnm| Ûmam {Ì^wO ~ZmBE Am¡a eof Zmnm| H$m Cn`moJ 4th erf© H$m ñWmZ
{ZYm©aU Ho$ {bE Cn¶moJ H$s{OE&

gmonmZgmonmZgmonmZgmonmZgmonmZ 4: {Z_m©U Ho$ gmonmZm| H$mo {dñV¥V ê$n _| dU©Z H$s{OE&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.1

{ZåZ{b{IV Zmnm| Ûmam MVŵ w©O H$m {Z_m©U H$s{OE {ZåZ{b{IV Zmnm| Ûmam MVŵ w©O H$m {Z_m©U H$s{OE {ZåZ{b{IV Zmnm| Ûmam MVŵ w©O H$m {Z_m©U H$s{OE {ZåZ{b{IV Zmnm| Ûmam MVŵ w©O H$m {Z_m©U H$s{OE {ZåZ{b{IV Zmnm| Ûmam MVŵ w©O H$m {Z_m©U H$s{OE EÁ{∫ ∫YåÁ u¬uQL :
(a) MVŵ w©O ABCD _| AB = 5.5 go._r.,  BC = 3.5 go._r., CD = 4 go._r., AD = 5 go._r.

Am¡a ∠A  = 45o.
(b) MVŵ w©O BEST  _|  BE = 2.9 go._r., ES = 3.2 go._r., ST = 2.7 go._r., BT = 3.4 go._r.

Am¡a  ∠B = 75o.

(c) g_mZmÝVa MVŵ w©O PQRS _| PQ = 4.5 go._r., QR = 3 go._r., Am¡a ∠PQR = 60o.

5cm

3.5cm

CD

A B

x

60o

60o

5cm

3.5cm
3.5cm

5cm
CD

A B

x
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(d) g_MVŵ w©O MATH _| AT = 4 go._r., ∠MAT = 120o.

(e) Am`V FLAT _| FL = 5 go._r., LA = 3 go._r.

(f) dJ©  LUDO  _| LU = 4.5 go._r.

3.2.2  {Z_m©U … O~ Mma ŵOmAmo| H$s b§~mB`m± Am¡a EH$ H$U© {X`m h¡& {Z_m©U … O~ Mma ŵOmAmo| H$s b§~mB`m± Am¡a EH$ H$U© {X`m h¡& {Z_m©U … O~ Mma ŵOmAmo| H$s b§~mB`m± Am¡a EH$ H$U© {X`m h¡& {Z_m©U … O~ Mma ŵOmAmo| H$s b§~mB`m± Am¡a EH$ H$U© {X`m h¡& {Z_m©U … O~ Mma ŵOmAmo| H$s b§~mB`m± Am¡a EH$ H$U© {X`m h¡& (S.S.S.S.D)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3 : MVŵ w©O ABCD V¡̀ ma H$s{OE Ohm± AB  =  4 go._r.,  BC = 3.6  go._r.,  CD = 4.2
go._r., AD = 4.8 go._r. Am¡a AC = 5 go._r.

hbhbhbhbhb :

gmonmZgmonmZgmonmZgmonmZgmonmZ 1: {XE JE Ý`m§gmo go MVw^w©O ABCD H$m H$ÀMm aoIm{MÌ
~ZmBE&
(MVw^w©O ~ZmZo Ho$ {bE {X`o JE Zmn n`m©á h¢ `m Zhr§,
{díbofU H$s{OE&
`{X n`m©á hmo Vmo AmJo aoIm{MÌ ~ZmBE Am¡a `{X Z hmo Vmo Xr J`r AmH¥${V ItMZo Ho$
{bE ì`mg n`m©á Zhr§ h¡§, BgH$m {ZU©` br{OE&)

gmonmZgmonmZgmonmZgmonmZgmonmZ 2: ΔABC AB = 4 go._r., BC = 3.6 go._r. Am¡a AC =
5 go._r. Zmnmo§ H$s ghm`Vm go ΔABC ~ZmBE&

gmonmZgmonmZgmonmZgmonmZgmonmZ 3: h_| MVwW© erf© ‘D’ H$m ñWmZ {ZYm©aU H$aZm h¡&
`h AC Ho$ Xþgar Amoa hmoJm& Bg{bE A H$mo H|$Ð
_mZH$a AY©ì`mg 4.8 go._r. (AD = 4.8 go._r.)
boH$a EH$ Mmn It{ME& A~ C H$mo H|$Ð _mZH$a
Am¡a AY©ì`mg 4.2 go._r. (CD = 4.2 go._r.) Am¡a
EH$ Mmn It{ME Omo nhbo Mmn H$mo D na H$mQ>Vm
h¡&

A B

C

D

4.8cm
3.6cm

4.2cm

4cm

5cm

A B

C

3.6cm

4cm

5cm

A B

C

D

3.6cm

4cm

5cm
SCERT TELA

NGANA



72  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

gmonmZgmonmZgmonmZgmonmZgmonmZ 4: MVw^w©O ABCD nyU© H$aZo Ho$ {bE A, D Am¡a C,
D {_bmBE&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: g_MVŵ w©O  BEST ~ZmBE Ohm± BE = 4.5 go._r. Am¡a ET = 5 go._r.

hbhbhbhbhb :

gmonmZgmonmZgmonmZgmonmZgmonmZ 1 : g_MVw^w©O (MVw^w©O H$m {deof àH$ma) H$m H$ƒm
aoIm{MÌ ~ZmBE& My±{H  BgH$s g^r ŵOmE§ g‘mZ hmoVr
h¡§ Bg{bE$ BE = ES = ST = BT = 4.5 go._r. Am¡a BgHo$
{X`o J`o Zmnmo| H$mo A§{H$V H$r{OE&
A~, BZ Zmnmo§ Ûmam h_ AmH¥${V H$m {Z_m©U H$a
gH$Vo h¡§&

gmonmZgmonmZgmonmZgmonmZgmonmZ 2 : SSS JwU Ûmam ΔBET  H$m {Z_m©U H$s{OE Ohm±  BE
= 4.5 cm,  ET = 5 go._r. Am¡a BT = 4.5 go._r.

gmonmZgmonmZgmonmZgmonmZgmonmZ 3 : eof Xmo Zmn ES = 4.5 go._r. Am¡a
ST = 4.5 go._r. H$s ghm`Vm go
Mmn ItMH$a MVwW© erf©  ‘S’, H$m
ñWmZ {ZYm©aU H$s{OE&

B E

T S

4.5cm

5cm

B E

T

4.5cm

5cm

4.
5c

m

B E

T S

4.5cm

5cm

4.
5c

m

A B

C

D

4.8cm

3.6cm

4.2cm

4cm

5cm
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gmonmZgmonmZgmonmZgmonmZgmonmZ 4 : A^rï> g_MVŵ w©O BEST nyU© H$aZo
Ho$ {bE E, S Am¡a S, T {_bmBE&

à`ËZ H$s{OE …à`ËZ H$s{OE …à`ËZ H$s{OE …à`ËZ H$s{OE …à`ËZ H$s{OE …

1. Š`m Amn g_mZm§Va MVŵ w©O BATS ~Zm gH$Vo h¡§§ Ohm± BA = 5 go._r.,      AT
= 6 go._r. Am¡a AS = 6.5 go._r.?  ñnï> H$s{OE?

2. EH$ {dÚmWu Zo EH$ MVŵ w©O  PLAY  ~ZmZo H$m à`ËZ {H$`m& {X¶m h¡ {H$
PL  =  3 go._r.,  LA  =  4 go._r., AY = 4.5 go._r., PY = 2 go._r., LY =
6 go._r. {H$ÝVw dh Bgo ItM Zht gH$m& Š`mo| ?
AnZo Amn MVŵ w©O ~ZmZo à`ËZ H$s{OE& Am¡a H$maU ~VmBE&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.2

{ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O {Z_m©U H$s{OE{ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O {Z_m©U H$s{OE{ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O {Z_m©U H$s{OE{ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O {Z_m©U H$s{OE{ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O {Z_m©U H$s{OE :

(a) MVŵ w©O ABCD _| AB = 4.5 go._r.,  BC = 5.5 go._r., CD = 4 go._r., AD = 6 go._r. Am¡a
AC =  7 go._r.

(b) MVŵ w©O PQRS _|  PQ = 3.5 go._r., QR = 4 go._r., RS = 5 go._r., PS = 4.5 go._r. Am¡a QS
=  6.5 go._r.

(c) g_mZmÝVa MVŵ w©O ABCD _| AB =  6 go._r., AD = 4.5 go._r., Am¡a BD = 7.5 go._r.

(d) g_MVŵ w©O NICE _| NI = 4 go._r. Am¡a IE = 5.6 go._r.

3.2.3 {Z_m©U… O~ VrZ ŵOmE± Am¡a Xmo H$U© {XE hmo {Z_m©U… O~ VrZ ŵOmE± Am¡a Xmo H$U© {XE hmo {Z_m©U… O~ VrZ ŵOmE± Am¡a Xmo H$U© {XE hmo {Z_m©U… O~ VrZ ŵOmE± Am¡a Xmo H$U© {XE hmo {Z_m©U… O~ VrZ ŵOmE± Am¡a Xmo H$U© {XE hmo (S.S.S.D.D)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5 : MVw^w©O ABCD ~ZmBE, {X`m h¡ {H$ AB = 4.5 go._r., BC = 5.2 go._r.,
CD = 4.8 go._r., Am¡a H$U©   AC = 5 go._r. Am¡a BD = 5.4 go._r.
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hbhbhbhbhb :

gmonmZgmonmZgmonmZgmonmZgmonmZ 1: àW_ h_ MVw^w©O ABCD H$m H$ƒm aoIm{MÌ ~ZmVo h¡§& {X`o
J`o Zmnm| H$mo A§{H$V H$s{OE&
(CnbãY Zmnmo| go ΔABC ~ZmZm g§^d h¡&)

gmonmZgmonmZgmonmZgmonmZgmonmZ 2: {Z_m©U H$o$SSS JwU H$m Cn`moJ H$aVo hþE ΔABC
~ZmBE Ohm± AB = 4.5 go._r., BC = 5.2 go._r., Am¡a
AC = 5 go._r.

gmonmZgmonmZgmonmZgmonmZgmonmZ 3: H|$Ð B Am¡a AY©ì`mg  5.4 go._r. go Am¡a
H|$Ð C Am¡a AY©ì`mg  4.8 go._r. Xmo Mmn
erf© B Ho$ {dnarV It{ME Omo D H$m ñWmZ
{ZYm©aU H$aVo h¡§&

gmonmZgmonmZgmonmZgmonmZgmonmZ 4: MVw^w©O ABCD nyU© H$aZo Ho$ {bE C,D,
B,D Am¡a A,D {_bmBE&

A B
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gmo{ME, MMm© H$s{OE Am¡a {b{IEgmo{ME, MMm© H$s{OE Am¡a {b{IEgmo{ME, MMm© H$s{OE Am¡a {b{IEgmo{ME, MMm© H$s{OE Am¡a {b{IEgmo{ME, MMm© H$s{OE Am¡a {b{IE :

1. Š`m Vw_ MVŵ w©O ABCD (D$na {X`m hþAm) ~Zm gH$Vo hmo {Og‘| àW_ ΔABD H$m {Z_m©U {H$`m
OmE, VWm ~mX ‘| MVwW© erf© ‘C’ H$m& H$maU Xr{OE&

2. MVŵ w©O  PQRS H$m {Z_m©U H$s{OE Ohm±   PQ = 3 go._r.,  RS = 3 go._r., PS = 7.5 go._r.,
PR = 8 go._r. Am¡a  SQ = 4 go._r. AnZo CÎma H$m Am¡{MË` ~VmBE&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.3

{ZåZ{b{IV Zmnmo| go MVw^w©O H$m {Z_m©U H$s{OE{ZåZ{b{IV Zmnmo| go MVw^w©O H$m {Z_m©U H$s{OE{ZåZ{b{IV Zmnmo| go MVw^w©O H$m {Z_m©U H$s{OE{ZåZ{b{IV Zmnmo| go MVw^w©O H$m {Z_m©U H$s{OE{ZåZ{b{IV Zmnmo| go MVw^w©O H$m {Z_m©U H$s{OE :

(a) MVŵ w©O GOLD  _| OL = 7.5 go._r.,  GL = 6  go._r., LD = 5 go._r.,  DG = 5.5  go._r. Am¡a
OD = 10 go._r.

(b) MVŵ w©O PQRS PQ = 4.2 go._r., QR = 3 go._r., PS = 2.8 go._r., PR = 4.5 go._r. Am¡a
QS = 5 go._r.

3.2.4 {{{{{Z_m©U … O~ Xmo AmgÞ ŵOmAm| H$s b§~mB`m± Am¡a VrZ H$moU kmV hmo Z_m©U … O~ Xmo AmgÞ ŵOmAm| H$s b§~mB`m± Am¡a VrZ H$moU kmV hmo Z_m©U … O~ Xmo AmgÞ ŵOmAm| H$s b§~mB`m± Am¡a VrZ H$moU kmV hmo Z_m©U … O~ Xmo AmgÞ ŵOmAm| H$s b§~mB`m± Am¡a VrZ H$moU kmV hmo Z_m©U … O~ Xmo AmgÞ ŵOmAm| H$s b§~mB`m± Am¡a VrZ H$moU kmV hmo (S.A.S.A.A)
h_ nhbo O¡gm hr MVŵ w©O H$m
{Z_m©U H$ao§Jo bo{H$Z {Z_m©U _|
A{YH$ H$m oU em{_b h¡,
Bg{bE nQ>ar Am¡a naH$ma H$s
ghm`Vm go _mZH$ H$moU Am¡a
eof H$moU Mm§Xo H$s ghm`Vm go
~ZmBE&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6 : MVw^w©O PQRS, H$m {Z_m©U
H$s{OE, {X`m h¡ {H$ PQ = 4
go._r., QR = 4.8 go._r.,
∠P = 75o ∠Q = 100o Am¡a
∠R = 120o.

hbhbhbhbhb :
gmonmZgmonmZgmonmZgmonmZgmonmZ 1 : h_ MVw^w©O H$m H$ÀMm aoIm{MÌ

~ZmVo h¡§ Am¡a {XE JE Zmnm| H$mo
A§{H$V H$aVo h¢& H$moU ~ZmZo Ho$ {bE
`mo½` CnH$aU H$m M`Z H$s{OE&

gmonmZgmonmZgmonmZgmonmZgmonmZ  2:{Z_m©U Ho$ SAS JwU Ûmam  ΔPQR H$m {Z_m©U
H$s{OE& Ohm±  PQ = 4  go._r., ∠Q = 100o

Am¡a QR  = 4.8 go._r.
(PR H$mo {_bmZo Ho$ {bE {~ÝXþ A§{H$V aoIm H$m
Cn`moJ ³¶m| {H$`m J`m? AJbo gmonmZ _| BgH$m
n[ahma H$a gH$Vo h¡&)

P Q

R

S

75o

12
0o

100o

4cm

4.
8c

m

P Q

R

100o

X

4cm

4.
8c

m
H$moU 0o, 30o, 45o, 60o, 90o, 120o osÁ 180o

_mZH$ H$moU H$hbmVo h¡&
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gmonmZgmonmZgmonmZgmonmZgmonmZ 3:  ∠P = 75o ~ZmBE Am¡a PY  It{ME&
[ Š`m Vw_ OmZVo hmo H¡$go 75o H$moU
~Zm`m J`m?
(a) P go EH$ Mmn ItMo Omo PQ H$mo
na à{VÀN>oX H$aVr h¡& P′ H$mo H|$Ð
_mZH$a Cgr AY©ì`mg go Xmo Mmn
ItMo Omo nhbo Mmn H$mo A Am¡a B na
H$mQ>Vo h¢ VWm 60o Am¡a 120o H$m H$moU
~ZmVo h¢&
(b) A,B go H$moU g_{Û^mOH$ ~ZmBE
Omo Mmn H$mo 90o H$moU ~ZmVo hþE C,
na H$mQ>Vm h¡&
(c)  A Am¡a C go H$moU g_{Û^mOH$
(60o Am¡a 90o H$s _Ü`_m Omo 75o h¡)
~ZmBE&]

gmonmZgmonmZgmonmZgmonmZgmonmZ 4: ∠R = 120o ~ZmBE Am¡a RZ  Omo
PY  H$mo S na H$mQ>Vr h¡&
PQRS `h A^rï> MVw^w©O h¡&

P Q

R
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75o 100o
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L

EB

135o

45o

T

5cm

4.2cm

X

L

EB

45o

5cm

4.2cm

gmo{ME, MMm© H$s{OE Am¡a {b{IE …

1. Š`m Vw_ D$na {X`m hþAm MVŵ w©O  PQRS {Z_m©U H$a gH$Vo hmo ̀ {X P na 75o Ho$ Abmdm 100o

H$m H$moU hmo? H$maU Xr{OE&
2. Š`m Vw_ MVŵ w©O PLAN {Z_m©U H$a gH$Vo hmo `[X  PL = 6 go._r.,  LA = 9.5 go._r.,  ∠P =

75o,   ∠L = 15o Am¡a  ∠A = 140o.

(nhbo àË òH$ CXmhaU H$m EH$ H$ƒm aoIm{MÌ ~ZmBE Am¡a AmH¥${V H$m {díbofU H$s{OE&)
Vwåhmao {ZU©̀  Ho$ {bE H$maU Xr{OE&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7 : g_mZmÝVa MVŵ w©O  BELT  {Z_m©U H$s{OE, {X`m h¡ {H$ BE = 4.2 go._r., EL = 5
go._r.,  ∠T = 45o.

hbhbhbhbhb :

gmonmZgmonmZgmonmZgmonmZgmonmZ 1: g_mZm§Va MVŵ w©O BELT H$m H$ƒm aoIm{MÌ ~ZmBE
Am¡a {X`o JE Zmnm| H$mo A§{H$V H$s{OE&

 (³`m dh {Z_m©U H$o$ {bE n`m©á h¡?)

{díbofU{díbofU{díbofU{díbofU{díbofU :

My±{H$ {XE hþE Zmn {Z_m©U Ho$ {bE n`m©á Zhr§ h¡, h_ g_mZm§Va MVŵ w©O Ho$ JwUm| H$m
Cn`moJ H$aVo hþE Amdí`H$ Zmn kmV H$a|Jo&

O¡go “g_mZm§Va MVŵ w©O ‘| {dnarV H$moU g_mZ hmoVo h¡§&” Bg{bE ∠E = ∠T = 45o Am¡a

“H«$_mJV H$moU g§nyaH$ hmoVo h¡§&” Bg{bE ∠L = 180o − 45o = 135o.

Bg àH$ma ∠B = ∠L = 135o

gmonmZgmonmZgmonmZgmonmZgmonmZ 2 : {Z_m©U Ho$ SAS JwU H$m Cn`moJ H$aVo hþE
ΔBEL ~ZmBE Ohm± BE = 4.2 go._r.,
∠E = 45o  Am¡a EL  = 5 go._r.SCERT TELA

NGANA
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gmonmZgmonmZgmonmZgmonmZgmonmZ 3 : ∠B = 135o ~ZmBE Am¡a  BY  It{ME&

gmonmZgmonmZgmonmZgmonmZgmonmZ 4 :  ∠L = 135o ~ZmBE Am¡a LN  It{ME Omo BY  H$moo T na H$mQ>Vr h¡&
BELT  `h A^rï> MVw^w©O (AWm©V g_mZm§Va MVŵ w©O) h¡&

`h H$s{OE&`h H$s{OE&`h H$s{OE&`h H$s{OE&`h H$s{OE&
D$na {X`m hþAm g_mZm§Va MVŵ w©O BELT, g_mZm§Va MVŵ w©O Ho$ Xÿgao JwUmo| H$m Cn`moJ
H$aVo hþE ~ZmBE&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.4

{ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O ~ZmBE {ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O ~ZmBE {ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O ~ZmBE {ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O ~ZmBE {ZåZ{b{IV Zmnm| Ho$ gmW MVw^w©O ~ZmBE :

(a) MVŵ w©O HELP _| HE  = 6 go._r., EL = 4.5 go._r., ∠H=60o, ∠E =105o Am¡a ∠P= 120o.

(b) g_mZm§Va MVŵ w©O GRAM _| GR = AM = 5 go._r., RA = MG = 6.2 go._r. Am¡a ∠R = 85o

(c) Am`V FLAG _| ŵOmE± FL = 6 go._r. Am¡a LA = 4.2 go._r.
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3.2.5  {Z_m©U … O~ VrZ ŵOmAm| H$s bå~mB`mo| Am¡a BZ Ho$ ~rM Ho$ Xmo H$moU {X ò hm§o{Z_m©U … O~ VrZ ŵOmAm| H$s bå~mB`mo| Am¡a BZ Ho$ ~rM Ho$ Xmo H$moU {X ò hm§o{Z_m©U … O~ VrZ ŵOmAm| H$s bå~mB`mo| Am¡a BZ Ho$ ~rM Ho$ Xmo H$moU {X ò hm§o{Z_m©U … O~ VrZ ŵOmAm| H$s bå~mB`mo| Am¡a BZ Ho$ ~rM Ho$ Xmo H$moU {X ò hm§o{Z_m©U … O~ VrZ ŵOmAm| H$s bå~mB`mo| Am¡a BZ Ho$ ~rM Ho$ Xmo H$moU {X ò hm§o
(S.A.S.A.S)

h_ Bg àH$ma H$m MVŵ w©O, SAS JwU H$s ghm`Vm go {Ì ŵO ~ZmVo hþE, {Z_m©U H$aVo h¢& {deof ê$n
go gpå_{bV H$moUm| H$r Amoa Ü`mZ Xr{OE&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8 : MVŵ w©O ABCD H$m {Z_m©U H$s{OE {Og_| AB = 5 go._r., BC = 4.5 go._r., CD =
6 go._r., ∠B = 100o Am¡a ∠C = 75o.

hbhbhbhbhb :

gmonmZgmonmZgmonmZgmonmZgmonmZ 1 : MVw^w©O H$m H$ƒm aoIm{MÌ ~ZmBE Am¡a {X`o J`o Zmnmo| H$o$
AZwgma A§{H$V H$s{OE&
(MVw^w©O H$m {Z_m©U H$aZo Ho$ {bE {X`o
J ò Zmn n`m©á h¡§ ̀ m Zhr, kmV H$s{OE&
`{X n`m©á hmo§ Vmo AmJo ~{‹T>`o&)

gmonmZgmonmZgmonmZgmonmZgmonmZ 2 : SAS {Z`_ H$m Cn`moJ H$aVo hþE
AB= 5 go._r.,  ∠B = 100o Am¡a BC =
4.5 go._r. Zmnm| go ΔABC ~ZmBE&

gmonmZ gmonmZ gmonmZ gmonmZ gmonmZ 3 : ∠C = 75o ~ZmBE Am¡a
CY  It{ME&
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A B
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gmonmZgmonmZgmonmZgmonmZgmonmZ 4 : ‘C’ H$mo Ho$ÝÐ _mZH$a 6
go._r. AY©ì`mg go EH$ Mmn
It{ME Omo CY  H$mo D na
à{VÀN>oX H$aVm h¡& A, D
{_bmBE& ABCD `h A^rï>
MVw^w©O h¡&

gmo{M`o, MMm© H$s{OE Am¡a {b{IEgmo{M`o, MMm© H$s{OE Am¡a {b{IEgmo{M`o, MMm© H$s{OE Am¡a {b{IEgmo{M`o, MMm© H$s{OE Am¡a {b{IEgmo{M`o, MMm© H$s{OE Am¡a {b{IE :

Š`m Vw_ D$na {X`m hþE MVŵ w©O ABCD ~Zm gH$Vo h¡ {Og_| AmYma AB Ho$ Abmdm BC? `{X hm±,
H$ÀMm aoIm{MÌ ~ZmBE Am¡a {Z_m©U _| gpå_{bV {^Þ gmonmZm| H$mo ñnï> H$s{OE&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.5

{ZåZ{b{IV MVw^w©Om| H$m {Z_m©U H$s{OE …{ZåZ{b{IV MVw^w©Om| H$m {Z_m©U H$s{OE …{ZåZ{b{IV MVw^w©Om| H$m {Z_m©U H$s{OE …{ZåZ{b{IV MVw^w©Om| H$m {Z_m©U H$s{OE …{ZåZ{b{IV MVw^w©Om| H$m {Z_m©U H$s{OE …
(a) MVŵ w©O PQRS  _| PQ  = 3.6 go._r.,  QR = 4.5 go._r., RS = 5.6 go._r., ∠PQR = 135o Am¡a

∠QRS = 60o.
(b) MVŵ w©O  LAMP  _|  AM = MP = PL = 5 go._r., ∠M = 90o Am¡a ∠P = 60o.
(c) g_b§~ MVŵ w©O ABCD _|  AB || CD,  AB = 8 go._r., BC = 6 go._r., CD = 4 go._r. Am¡a ∠B

= 60o.
3.2.6  {deof àH$ma Ho$ MVw^w©Omo§ H$m {Z_m©U{deof àH$ma Ho$ MVw^w©Omo§ H$m {Z_m©U{deof àH$ma Ho$ MVw^w©Omo§ H$m {Z_m©U{deof àH$ma Ho$ MVw^w©Omo§ H$m {Z_m©U{deof àH$ma Ho$ MVw^w©Omo§ H$m {Z_m©U  :
(a) g_MVw^w©O H$m {Z_m©Ug_MVw^w©O H$m {Z_m©Ug_MVw^w©O H$m {Z_m©Ug_MVw^w©O H$m {Z_m©Ug_MVw^w©O H$m {Z_m©U :
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9 : g_MVŵ w©O ABCD ~ZmB©E {Og_| H$U© AC = 4.5 go._r.Am¡a

BD = 6 go._r.
hbhbhbhbhb :
gmonmZgmonmZgmonmZgmonmZgmonmZ 1 : g_MVŵ w©O  ABCD H$m H$ƒm aoIm{MÌ ~ZmBE Am¡a {X`o

J`o Zmnm| go Bgo A§{H$V H$s{OE& Š`m `o Zmn A^rï> g_MVw^w©O
Ho$ {Z_m©U Ho$ {OE n`m©á h¡?
Bgo naIZo Ho$ {bE, h_ g_MVw^w©O Ho$ EH$ `m Xmo JwUm| H$m
Cn`moJ, BgHo$ {Z_m©U Ho$ {bE H$a|Jo&
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{díbofU{díbofU{díbofU{díbofU{díbofU:g_MVŵ w©O H$o$H$U© EH$ Xÿgao H$mo b§~H$moU _| H$mQ>Vo h¡§& g_MVŵ w©O
ABCD Ho$ AC  Am¡a BD  H$U© h¢ Omo ‘O’ na EH$ Xÿgao H$mo
g_{Û^m{OV H$aVo h¡§& AWm©V  ∠AOB = 90o Am¡a

OB = OD = 2
BD

 = 
6
2  = 3 go._r.

A~ {Z_m©U Ho$ {bE gmonmZ 2 H$r Amoa AmJo ~{‹T>>E&

gmonmZgmonmZgmonmZgmonmZgmonmZ 2:  AC  = 4.5 go._r. (g_MVŵ w©OABCD H$m EH$ H$U©)
It{ME Am¡a BgH$m bå~g_[Û^mOH$ XY  It{ME&
à{VÀN>oX q~Xþ H$mo ‘O’ Zm_ Xr{OE&

gmonmZgmonmZgmonmZgmonmZgmonmZ 3: My±{H$ Xÿgam H$U© BD  , H$U© AC  H$mo bå~ h¡, `h
XY  H$m ^mJ h¡&  Bg{bE ‘O’ H$mo H|$Ð _mZH$a Am¡a
AY©ì`mg 3 go._r. (OB = OD = 3 go._r.) boVo hþE Xmo
Mmn It{ME Omo AC  Ho$ XmoZmo Amoa  XY  H$mo B Am¡a D
na H$mQ>Vo h¡&
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C

D

A

B

3cm

3cm
4.5cm

X

Y

O

gmonmZgmonmZgmonmZgmonmZgmonmZ 4: (i) A, B (ii) B, C (iii) C, D Am¡a (iv) D, A {_bmBE
{Oggo g_MVw^w©O nyU© hþAm&

gmo{ME, MMm© H$s{OE Am¡a {b{IEgmo{ME, MMm© H$s{OE Am¡a {b{IEgmo{ME, MMm© H$s{OE Am¡a {b{IEgmo{ME, MMm© H$s{OE Am¡a {b{IEgmo{ME, MMm© H$s{OE Am¡a {b{IE :

1. Š`m Amn D$na H$m MVŵ w©O (g_MVŵ w©O) AC Ho$ Abmdm BD H$mo AmYma _mZVo hþE ~Zm gH$Vo
h¡§? `{X Zht Vmo H$maU Xr{OE&

2. _mZm {H$ Bg g_MVŵ w©O Ho$ XmoZmo| H$U© b§~mB© _| ~am~a h¡ Vmo Vw_ H$m¡Z-gr AmH¥${V àmá
H$amoJo?
BgHo$ {bE H$ÀMm aoIm{MÌ ~ZmBE& H$maU ~VmBE&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.6

{ZåZ{b{IV Zmnmo| Ho$ {bE MVw^w©O ~ZmBE{ZåZ{b{IV Zmnmo| Ho$ {bE MVw^w©O ~ZmBE{ZåZ{b{IV Zmnmo| Ho$ {bE MVw^w©O ~ZmBE{ZåZ{b{IV Zmnmo| Ho$ {bE MVw^w©O ~ZmBE{ZåZ{b{IV Zmnmo| Ho$ {bE MVw^w©O ~ZmBE :

(a) g_MVŵ w©O CART  Ohm± CR = 6 go._r.,  AT = 4.8 go._r.

(b) g_MVŵ w©O SOAP Ohm± SA = 4.3 go._r.,  OP = 5 go._r.

(c) dJ© JUMP Ohm± H$U© 4.2 go._r.
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h_Zo Š`m g_Pm h¡?

1. EH$ A{ÛVr` MVŵ w©O ~ZmZo Ho$ {bE 5 ñdV§Ì Zmnm| H$s Amdí`H$Vm ahVr h¡&
2. EH$ MVŵ w©O A{ÛVr` ê$n go {Z_m©U H$a gH$Vo h¡, `{X

(a) Mma ŵOmAmo| H$s bå~mB`m± Am¡a EH$ H$moU {X`m hmo
(b) Mma ŵOmAmo| H$s bå~mB`m± Am¡a EH$ H$U© {X`m hmo
(c) VrZ ŵOmAmo| H$s bå~mB`m± Am¡a Xmo H$U© {XE hmo
(d) Xmo AmgÞ ŵOmAmo| H$s bå~mB`m± Am¡a VrZ H$moU {XE hmo

(e) VrZ ŵOmAm| H$s bå~mB`m± Am¡a Xmo A§VJ©V H$moU {XE hmo
3. Xmo {deof MVŵ w©O, {OZHo$ Zm_ g_MVŵ w©O Am¡a dJ© h¡, H$m {Z_m©U H$a gH$Vo

h¡ O~ Xmo H$U© {XE hmo&

AÜ`mnH$ Ho$ {bE AÜ`mnH$ Ho$ {bE AÜ`mnH$ Ho$ {bE AÜ`mnH$ Ho$ {bE AÜ`mnH$ Ho$ {bE ÃÃÃÃÃÓYåÁÓYåÁÓYåÁÓYåÁÓYåÁ     :

naH$ma H$m Cn`moJ H$aVo hþE ~ZmE J ò H$moU ̀ WmW© ahVo h¢ Am¡a Vm{H©$H$ ê$n go {gÕ H$a gH$Vo
h¡, Ohm± H$moU ZmnZo Ho$ {bE Om±MZo Ho$ {bE Mm§Xo Cn`moJ H$a gH$Vo h¡& Bg{bE {dÚmWu g^r
g§̂ d H$moU àH$ma H$s ghm`Vm go ~ZmZm [gIo&

úzú∫ N˛ubÊT N˛Á EÁ™Ázt
EH$ H$mJO br{OE& Cgo EH$ MVŵ ©wOmH$ma ‘| Eogo H$m{Q>E {H$ CgHo$
àË¶oH$ H$moU 180o go H$‘ hm|& BgH$s ŵOmAm| Ho$ ‘Ü¶ q~Xþ Xem©BE&
{’$a g^r ‘Ü¶ q~XþAm| H$mo {MÌ ‘| {XImE AZwgma Omo‹S>Vo hþE aoIm
It{ME& Cg H$mJO H$mo Bg aoIm na go H$mQ> Xr{OE& Amn H$mo Mma
{Ì ŵO T1, T2, T3, T4 Am¡a EH$ g‘m§Va MVŵ ©wO P àmá hm|Jo& Xem©BE {H$
¶o Mmam| {Ì ŵO MVŵ ©wO H$mo T>±H$ b|Jo&
Amn g‘m§Va MVŵ ©wO Ho$ joÌ’$b Am¡a ‘yb MVŵ ©wO Ho$ joÌ’$b H$s
VwbZm {H$g àH$ma H$a gH$Vo h¢?

T1

T2

T4

T3

P

Ho$db AmZ§X Ho$ {bE&Ho$db AmZ§X Ho$ {bE&Ho$db AmZ§X Ho$ {bE&Ho$db AmZ§X Ho$ {bE&Ho$db AmZ§X Ho$ {bE&
MVŵ ©wO + MVŵ ©wO = g‘m§Va MVŵ ©wO?

EH$ H$mJO H$mo AmYo go ‘mo{‹S>E Am¡a H¢$Mr H$s ghm¶Vm go Xmo gdmªJg‘ g‘{‘V MVŵ ©wO H$m{Q>E&
~ZmBE& EH$ MVŵ ©wO H$mo CgHo$ EH$ H$U© go Am¡a Xÿgao MVŵ ©wO H$mo CgHo$ Xÿgao H$U© go H$m{Q>E& Xem©BE
{H$ BZ Mmam| {Ì ŵOm| go {H$g àH$ma EH$ g‘m§Va MVŵ ©wO ~Zm¶m Om gH$Vm h¡?
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4.0 n[aM¶

h‘ OmZVo h¢ {H$  3 × 3 × 3 ×3 × 3 × 3 = 36 Am¡a

 3 × 3 × 3 × 3 × 3 × .................... (m ~ma) = 3m

{XE JE CXmhaUm| H$mo Xo{IE&

gy¶© H$m AZw‘m{ZV ì¶mg 1,40,00,00,000 ‘r. Am¡a

gyaO H$m Ðì¶‘mZ 1, 989, 100, 000, 000, 000, 000, 000, 000, 000, 000 {H$.J«m.

gy¶© go YaVr VH$ H$s Xÿar 149, 600, 000, 000 ‘r. h¡& AZw‘mZ bJm¶m J¶m h¡ {H$ ~«h²‘m§S> H$s Am¶w
bJ^J 12,000,000,000 df© h¡& n¥Ïdr bJ^J 1,353,000,000 KZ {H$.‘r. g‘wÐr Ob go {Kar h¡&

eVa§O H$m àË¶oH$ ~m°³g AZmO Ho$ XmZm| go ^am h¡& nhbo ~m°³g ‘| EH$ AZmO H$m XmZm h¡&
Xÿgao ~m°³gm| ‘| AZmO Bg àH$ma go aIm J¶m h¡ {H$ dh AnZo nhbo ~m°³g Ho$ XmoJwZm hm|& ³¶m Amn
OmZVo h¢ {H$ eVa§O Ho$ g^r 64 ~m°³gm| H$mo ^aZo Ho$ {bE {H$VZo AZmO Ho$ XmZo Mm{hE? CÎma h¡-
18,446,744,073,709,551,615.

³¶m AmnH$mo Eogr ~‹S>r g§»¶mAm| H$mo n‹T>Zm, {bIZm Am¡a g‘PZm H${R>Z Zht bJVm h¡? ¶mX H$s{OE
{H$ h‘Zo BZ g§»¶mAm| H$mo KmVm§H$m| H$m à¶moJ H$aHo$ H¡$go {bIm Wm?

1,40,00,00,000 ‘r.  = 1.4×109 ‘r.

h‘ 109 H$mo ‘10 Ho$ KmV ‘| 9’ H$hH$a n‹T>Vo h¢&

Bgo H$s{OE&

1. hb H$s{OE&
(i) 37   ×  33 (ii) 4 × 4 × 4 × 4 × 4 (iii)  34× 43

2. ZB© {Xëbr go h¡Xam~mX H$s Xÿar aob go 1674.9 {H$.‘r. h¡& Bgo Amn go.‘r. ‘|
{H$g àH$ma ì¶³V H$a|Jo? Bgo KmVm§H$ Ho$ ê$n ‘| {b{IE&

KmV Am¡a KmVm§H$ (EXPONENTS AND POWERS)

4AÜ¶m¶

109

Exponent

Base
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4.1 F$UmË‘H$ KmVm§H$m| H$m KmV

gmYmaUV¶m h‘ {bIVo h¢ {H$
gy¶© H$m ì¶mg = 1400000000 ‘r. = 1.4 × 109 ‘r.
AdJoŚ>mo g§»¶m  = 6.023 × 1023

¶o g§»¶mE± ~hþV ~‹S>r h¢& bo{H$Z BÝh| h‘ Bg àH$ma gab ê$n ‘| ì¶³V H$a gH$Vo h¢&
bo{H$Z ¶{X h‘ ~hþV N>moQ>r AWm©V BH$mB© go ̂ r ~hþV N>moQ>r g§»¶mAm| H$mo {bIZm Mmh| Vmo, CXmhaUV…

~mb H$s ‘moQ>mB© = 0.000005 ‘r.
gyú‘ naV H$s ‘moQ>mB© = 0.000015 ‘r.
AmBE nVm bJmE± {H$ BH$mB© go ~hþV N>moQ>r g§»¶mAm| H$mo {H$g àH$ma gabVm go ì¶³V {H$¶m OmE&
AmBE nhbo grIo JE n¡Q>Z© ¶mX H$a|-

103 = 10 × 10 × 10  = 1000

102 = 10 × 10 = 100 = 1000/10

101  = 10 = 100/10

100   = 1 = 10/10

10-1 = ?

Cn¶©w³V AmYma na h‘ H$h gH$Vo h¢ {H$  10−1 = 
1

10

Bg àH$ma 10−2  =  
1

10
 ÷ 10  =  

1
10

 × 
1

10
 = 

1
100  = 2

1
10

10−3 = 
1

100  ÷ 10 =  
1

100  ×  
1

10
 = 

1
1000  = 3

1
10

D$na {XImE AZwgma h‘ {bI gH$Vo h¢- 
1 110 10

10 10
n n

n nor−
−= =

{ZåZ{b{IV Vm{bH$m Xo{IE&

1 {H$bmo‘rQ>a 1 ho³Q>mo‘rQ>a 1 Q>oH$m‘rQ>a 1 ‘rQ>a 1 S>ogr‘rQ>a 1 g|Q>r‘rQ>a   1 {‘br ‘rQ>a

KmVm§H$ ‘| 1 H$‘ H$a| Vmo g§»¶m H$m ‘mZ nhbo Ho$
‘mZ go EH$-XhmB© (

1
10

) KQ>Vm h¡&

1000 ‘r. 100 ‘r. 10 ‘r. 1 ‘r. 1
10  ‘r. 1

100  ‘r. 1
1000  ‘r.

103 ‘r. 102 ‘r. 101 ‘r. 100 ‘r. 10-1‘r. 10-2 ‘r. 10-3 ‘r.
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Bgo H$s{OE&

 10-10  Ho$ g‘mZ ³¶m hmoJm?
¶h n¡Q>Z© Xo{IE-
(i) 8 = 2 × 2 × 2 = 23

(ii)
8
2 = 4 = 2 × 2 = 22

(iii)
4
2 = 2 = 21

(iv)
2
2 = 1 =20

(v)
1
2 = 2–1

(vi) 2

1
2 =  2–2

gm‘mÝ¶V… h‘ H$h gH$Vo h¢ {H$ eyÝ¶oVa n[a‘o¶ g§»¶m ‘a’ Ho$ {bE a−m =  1
ma

, Omo {H$ am H$m

JwUmË‘H$ à{Vbmo‘ h¡&
³¶m|{H$ am × a−m  =  am+(−m)  =   a0 = 1

Bgo H$s{OE&

{ZåZ Ho$ JwUmË‘H$ à{Vbmo‘ kmV H$s{OE&
(i) 3−5 (ii) 4−3 ( iii) 7−4 (iv) 7−3

(v) x−n (vi) 3
1
4

(vii) 3
1

10

Bgo Xo{IE!
h‘ OmZVo h¢ doJ =

Bgo g§Ho$Vm| ‘| Bg {bIVo h¢,  s = d
t

.  ¶{X Xÿar ‘rQ>a (m) ‘| Am¡a g‘¶ goH|$S> (s) ‘| {X¶m J¶m hmo

Vmo doJ Ho$ {bE ‘mÌH$ {bIm Om¶oJm-   m × s−−−−−1 . ËdaU Ho$ {bE ‘mÌH$ hmoJm-
2

m
s

.

Bgo m × s−−−−−2 àH$ma ^r {bIVo h¢&

Xÿar
g‘¶SCERT TELA

NGANA



KmVm§H$ Am¡a KmV 87

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

h‘ 3456 g§»¶m H$mo {dñVm[aV ê$n ‘| Bg àH$ma ì¶³V H$a gH$Vo h¢-
3456 =  (3 × 1000)  + (4 × 100 )  + (5 × 10 ) + (6 × 1)
3456 =  (3 × 103)  + (4 × 102 )  + (5 × 10 ) + (6 × 100 )

Bgr àH$ma7405  =  (7 × 103) + (4 × 102 ) + (0 × 10 ) + (5 × 100 )

AmBE XoI| {H$ Xe‘bd g§»¶mAm| H$m {dñVm[aV ê$n KmVm§H$m| H$m
à¶moJ H$aVo hþE H¡$go {bIVo h¢- ¶h g§»¶m b|- 326.57

326.57 = (3 × 102 ) + (2 × 10 ) + (6 × 100 ) + 2
5 7

10 10
⎛ ⎞ ⎛ ⎞+⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

= (3 × 102 ) + (2 × 10 ) + (6 × 100 ) + (5 × 10-1) + (7 × 10-2)

 Bgo ^r  734.684 = (7 × 102 ) + (3 × 10 ) + (4 × 100 ) + 2 3
6 8 4

10 10 10
⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ +⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

                       = (7 × 102 ) + (3 × 10 ) + (4 × 100 ) + (6 × 10−1) + (8 × 10−2) + (4 × 10−3)

Bgo H$s{OE&

BZ g§»¶mAm| H$m KmVm§H$m| H$m à¶moJ H$aVo hþE {dñVm[aV ê$n {b{IE&
(i)  543.67 (ii)  7054.243 (iii)  6540.305 (iv) 6523.450

4.2 KmVm§H$ Ho$ {Z¶‘KmVm§H$ Ho$ {Z¶‘KmVm§H$ Ho$ {Z¶‘KmVm§H$ Ho$ {Z¶‘KmVm§H$ Ho$ {Z¶‘

h‘Zo grIm h¡ {H$ eyÝ¶oVa n[a‘o¶ g§»¶m ‘a’,   am  ×  an  =  a m+n ; Ohm± ‘m’ Am¡a ‘n’ àmH¥${VH$ g§»¶mE±
h¢&
³¶m ¶h {Z¶‘ F$UmË‘H$ KmVm§H$m| na ^r bmJy hmoJm?
AmBE, Om±M H$a|
(i) ¶h b| 32 × 3-4

h‘ OmZVo h¢- 3-4 = 4
1
3

Bg{bE 32 × 3-4  =  32  ×  
2

4 4
1 3
3 3

=

             = 32−4            =   3−2

i.e.,      32 × 3−4  =   3−2

(ii) Bgo br{OE  (−2)−3 × (− 2)−4

(−2) −3× (− 2)−4 =  3 4
1 1

( 2) ( 2)
×

− −
 =  ( )3 4

1
2 +−

a−m = 
1
ma

 eyÝ¶oVa n[a‘o¶ g§»¶m ‘a’ Ho$ {bE

( h‘ OmZVo h¡ H$s,  −=
m

m n
n

a a
a

)

(h‘ OmZVo h¢-
1 2

2
1 110 & 10

10 10
− −= = )
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7
1

( 2)
=

−   =   (− 2)−7     (∵  am × an = a m+n)

Bg{bE    (−2)−3 × (−2)−4 = (−2)−7

(iii)  A~ Bgo Xo{IE (−5) 2× (−5)−5

        (−5)2× (−5)−5 =    (−5) 2 × 
5

1
( 5)−

  =  ( )5 2

1
5 −−  ( ) 3

1
5

=
− I

1But −

⎛ ⎞
=⎜ ⎟

⎝ ⎠

m

n n m
a
a a

  =  (–5)–3 1 m
m a

a
−⎛ ⎞=⎜ ⎟

⎝ ⎠
∵

Bg{bE   (−5) 2× (−5)−5  = (−5)−3 (h‘ OmZVo h¢  2+(−5) = −3)

gmÝ¶V¶m h‘ H$h gH$Vo h¢ {H$ {H$gr ^r eyÝ¶oVa n[a‘o¶ g§»¶m ‘a’ Ho$ {bE  am × an = a m+n ; Ohm±
‘m’ Am¡a ‘n’ ̂ r n[a‘o¶ g§»¶m h¢&

Bgo H$s{OE&

KmVm§H$ ê$n H$mo gab H$s{OE Am¡a {b{IE&
(i)  2–3 × 2–2 (ii)  7–2 × 75 (iii)  34 × 3−5 (iv)  75 × 7−4 × 7−6

(v)  m5 × m−10 (vi)  (−5)−3 × (− 5)−4

Bgr àH$ma, {ZåZ KmVm§H$ {Z¶‘m| H$mo ^r gË¶m{nV H$a gH$Vo h¢ Ohm± ‘a’ Am¡a ‘b’ eyÝ¶oVa n[ä‘o¶
g§»¶mE± h¢ Am¡a ‘m’ Am¡a ‘n’ H$moB© nyUmªH$ h¢&

1.
m

n
a
a

 = am−n

2. ( am)n = amn

3. (am×bm) = (ab)m BZ {Z¶‘m| H$mo h‘ {nN>br H$jm ‘|
YZmË‘H$ KmVm§H$ ‘| ^r grI MwHo$
h¢&
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4.
⎛ ⎞=⎜ ⎟
⎝ ⎠

mm

m
a a

bb

5. a0 = 1

³¶m AmnH$mo ‘m’ Am¡a ‘n’ Ho$ g§~§Ym| ‘| H$moB© g‘mZVm {XIr, ¶{X am= an  Ohm± ‘a’ EH$ eyÝ¶oVa n[a‘o¶
g§»¶m h¡ Am¡a           a ≠ 1, a ≠ −1. AmBE XoI|

‘mZ br{OE  am = an  Vmo 
m

n
a
a

  = 1 (XmoZm| Amoa an go ^mJ XoZo na)

am-n = 1.    0

0

m na a
m n

− =
∴ − =

        ∴  m = n

Vmo h‘ H$h gH$Vo h¢ {H$ ¶{X am = an  Vmo m = n.

CXmhaU 1: ‘mZ kmV H$s{OE   (i)  5−2 (ii)  5
1

2− ( iii)  (−5)2

hb : (i)  5−2  = ( )2
1 1 1

5 5 255
= =

× (h‘ OmZVo h¢ 1m
ma

a
− = )

(ii)  5
1

2−    =   25   = 2 × 2 × 2 × 2 × 2 (h‘ OmZVo h¢ 1
− = m

m a
a

)

          25   =  32

(iii)  (–5)2  = (–5) (–5)  =  25

CXmhaU 2 : gab H$s{OE&

(i) (−5)4 ×  (−5)−6   (ii)  
7

4
4
4

     (iii)   
55

6
3

3 3
3

−⎛ ⎞
×⎜ ⎟⎝ ⎠

hb : (i) (−5)4 ×  (−5)−6 (h‘ OmZVo h¢ a m ×  a n = a m+n )

= (−5)4 + (−6) = (−5)−2

2
1 1 1

( 5) ( 5) 25( 5)
= = =

− × −− (h‘ OmZVo h¢ a−m  = 1
ma )

(ii)
7

4
4
4

(h‘ OmZVo h¢ 
m

n
a
a

 =    am−n    )

= 47−4  = 43 = 64

³¶m| a ≠ 1?
¶{X a = 1, m = 7 Am¡a n= 6
Vmo 17 = 16

 ⇒ 7 = 6
     ³¶m ¶h ghr h¡?
     AV… a ≠ 1
¶{X a = −1 Vmo ³¶m hmoJm?
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(iii)
55

6
3

3 3
3

−⎛ ⎞
×⎜ ⎟

⎝ ⎠

= (35−3)5 ×  3−6 (h‘ OmZVo h¢  
m

n
a
a

  =  am−n )

= (32)5 ×   3−6 (am)n  = amn

= 310 ×  3−6 = 34 = 81

CXmhaU 3: àË¶oH$ H$mo YZmË‘H$ KmVm§H$ Ho$ ê$n ‘| ì¶³V H$s{OE&

(i)  4−7 (ii)  4
1

(5)− (iii)  
34

7

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

(iv)  
4

6
7
7

−

−

hb : (i) 4−7 (h‘ OmZVo h¢  1m
ma

a
− = )

7
1

(4)
=

(ii) 4
1

(5)− (h‘ OmZVo h¢ 1 m
m a

a− = )

= 54

(iii)
34

7

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

 
3

3
4
7

−

−=
1 1m m
m ma and a

a a
−

−
⎛ ⎞= =⎜ ⎟⎝ ⎠

3

3
7
4

=  
37

4
⎛ ⎞= ⎜ ⎟
⎝ ⎠

(iv)
4

6
7
7

−

−

=  7−4 −(−6)

= 7−4+6   =   72

CXmhaU 4 : 27−4 H$mo 3 H$mo AmYma ~ZmH$a KmV Ho$ gmW {b{IE&
hb : 27 H$mo {bIm Om gH$Vm h¡ 3 ×  3 ×  3 =  33

Bg{bE   27−4  = (33)−4

   = 3−12           h‘ OmZVo h¢  (am)n = amn

gm‘mÝ¶V… 
m ma b

b a

−
⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠
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CXmhaU 5 : gab H$s{OE&

(i)  31 2
27

−⎛ ⎞×⎜ ⎟
⎝ ⎠

(ii)   44 ×  16−2 ×  40

hb : (i)
31 2

27
−⎛ ⎞×⎜ ⎟

⎝ ⎠

27 H$mo Bg àH$ma {bIm Om gH$Vm h¡- 3 ×  3 ×  3 = 33

3 3
3

1 12 2
27 3

− −⎛ ⎞× = ×⎜ ⎟
⎝ ⎠

                  = 3 3
1 1
3 2

× h‘ OmZVo h¢ 1 m
m a

a
−=

                  3
1

(3 2)
=

× h‘ OmZVo h¢  am ×  b m = (ab)m

                  3
1 1

2166
= =

(ii) 44 ×  16−2  ×  40

= 44 ×  (42)−2 ×  40 h‘ OmZVo h¢   (am)n = amn

= 44×  4−4 ×  40 h‘ OmZVo h¢  am ×  an = am + n

= 44-4+0  = 40 bo{H$Z  a0 = 1

=1

CXmhaU 6: ³¶m Amn ‘x’ Ho$ ‘mZ Ho$ ~mao ‘| AZw‘mZ bJm gH$Vo h¢ O~ 2 x =1

hb : O¡gm {H$ h‘ nhbo ^r MMm© H$a MwHo$ h¢ {H$ a0 = 1

Or, hm±,       2x  = 1

      2x  = 20

⇒     x = 0

CXmhaU 7 : ‘x’ H$m ‘mZ kmV H$s{OE ¶{X

(i)  25 ×  5x  = 58 (ii)  
1
49

×  72x  = 78

(iii) (36)4 = 3 12 x (iv) (−2)x +1 ×  ( −2)7 = (−2 )12
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hb : 25 ×  5x = 58 h‘ OmZVo h¢    25 = 5 ×  5 = 52

52 ×  5x      = 58 bo{H$Z  am ×  an = am + n

52 + x  = 58 ¶{X  am = an   ⇒   m = n

2 + x  = 8

∴ x   = 6

(ii) 2 81 7 7
49

× =x

 2 8
2

1 7 7
7

× =x h‘ OmZVo h¢ 1 m
m a

a
−=

7-2 ×  72x = 78

    7 2x − 2 = 78

   2x − 2  = 8 (BZHo$ AmYma g‘mZ h¡)

          2x = 8 + 2

         2x  = 10

            x = 
10
2  = 5

 ∴  x = 5

(iii) (36)4 = 312x [∴  (am)n = amn ]

324 = 312x (BZHo$ AmYma g‘mZ h¡)
24 = 12x

x = 
24
12   = 2

(iv) (−2) x +1 ×  (−2)7 = (−2)12

          (−2) x +1+7 = (−2)12

               (−2)x+8 = (−2)12 (BZHo$ AmYma g‘mZ h¡)
                 x + 8  = 12

                        x = 12 – 8 = 4
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CXmhaU 8 : gab H$s{OE  
3 22 25

5 4

− −
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

hb :
2

2
25 5 5 5
4 2 2 2

×
= =

×

23 2 3 2

2
2 25 2 5
5 4 5 2

−− − − ⎛ ⎞⎛ ⎞ ⎛ ⎞ ⎛ ⎞× = × ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

bo{H$Z  (am)n = amn

                 
3 4

3 4 4 3
3 4

5 2 5 2
2 5

− −= × = ×

                  = 5−1 ×  21 = 
2
5

CXmhaU 9 : gab H$s{OE 
3 3 21 1 1

3 2 5

− − −⎡ ⎤⎧ ⎫⎪ ⎪⎛ ⎞ ⎛ ⎞ ⎛ ⎞− ÷⎢ ⎥⎨ ⎬⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎪ ⎪⎩ ⎭⎣ ⎦

hb :
3 3 21 1 1

3 2 5

− − −⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞− ÷⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎣ ⎦

                  h‘ OmZVo h¢   
m m

m
a a
b b

⎛ ⎞ =⎜ ⎟⎝ ⎠

3 3 2

3 3 2
1 1 1
3 2 5

− − −

− − −

⎡ ⎤⎛ ⎞
= − ÷⎢ ⎥⎜ ⎟

⎢ ⎥⎝ ⎠⎣ ⎦
                 h‘ OmZVo h¢  a−m = 

1
ma

 Am¡a  am   = 
1

ma−

3 3 2

3 3 2
3 2 5 27 8 25

1 11 1 1
⎡ ⎤⎛ ⎞ ⎛ ⎞= − ÷ = − ÷⎢ ⎥ ⎜ ⎟⎜ ⎟ ⎝ ⎠⎝ ⎠⎢ ⎥⎣ ⎦

= (27 – 8 ) ÷ 25 =  
19
25

CXmhaU 10 : ¶{X x =  
2 43 2

2 3

−
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  Vmo x−2 H$m ‘mZ kmV H$s{OE&

hb : x =  
2 43 2

2 3

−
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

h‘ OmZVo h¢   
m m

m
a a
b b

⎛ ⎞ =⎜ ⎟⎝ ⎠

x = 
2 4

4
3 2
2 3

−

−
⎛ ⎞ ×⎜ ⎟
⎝ ⎠

O¡go  1
ma

 = a–m Am¡a  1
ma−  = am
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x  
62 4 2 4 6

2 4 2 4 6
3 3 3 3 3

22 2 2 2

+

+
⎛ ⎞= × = = = ⎜ ⎟
⎝ ⎠

x 
63

2
⎛ ⎞= ⎜ ⎟
⎝ ⎠

26 12 1212 12
2

12 12
3 3 3 2 2
2 2 32 3

− − −
−

−

⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = = = =⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎣ ⎦

x

Aä¶mg -Aä¶mg -Aä¶mg -Aä¶mg -Aä¶mg - 4.1

1. gab H$s{OE Am¡a H$maU {b{IE&

 (i) 4−3 (ii)  (−2)7 (iii)  
33

4

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

(iv) (−3)−4

2. gab H$s{OE Am¡a EH$ KmVm§H$ Ho$ ê$n ‘| {b{IE&

(i)  
4 5 61 1 1

2 2 2
⎛ ⎞ ⎛ ⎞ ⎛ ⎞× ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(ii)  (−2)7 ×  (−2)3 ×  (−2)4

(iii)  44 ×  
45

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

(iv)  
4

3
6

5 5
5

−

−

⎛ ⎞
×⎜ ⎟

⎝ ⎠
(v)  (−3)4 ×  74

3. gab H$s{OE  (i)  
2

2 1
2

32 3
2

−
−× ×   (ii)  (4−1 ×  3−1 ) ÷ 6−1

4. gab H$s{OE Am¡a H$maU ~VmBE&

(i)  (40 + 5−1 ) ×  52  ×  
1
3 (ii)  

3 3 31 1 1
2 4 5

− − −
⎛ ⎞ ⎛ ⎞ ⎛ ⎞× ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(iii)  (2−1 + 3−1 + 4−1)  ×  
3
4 (iv)  

2
0 13 (3 3 )

3

−
−× −

(v)  1 + 2−1 + 3−1 + 40 (vi)  

223
2

−⎡ ⎤⎛ ⎞
⎢ ⎥⎜ ⎟
⎝ ⎠⎢ ⎥⎣ ⎦
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5. gab H$s{OE Am¡a H$maU ~VmBE  (i)  
2

2 2 1(3 2 )
5

⎡ ⎤− ÷⎢ ⎥⎣ ⎦
  (ii)  ((52)3 ×  54 )  ÷ 56

6. àË¶oH$ ‘| ‘n’ H$m ‘mZ kmV H$s{OE&

(i)  
3 5 n 22 2 2

3 3 3

−
⎛ ⎞ ⎛ ⎞ ⎛ ⎞× =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(ii)  (−3)n+1 ×  (−3)5 = (−3)−4

(iii)  72n+1 ÷ 49 = 73

7. ‘x’ H$m ‘mZ kmV H$s{OE ¶{X  3 12
2

− = x

8. gab H$s{OE  
2 3 23 4 3

4 5 5

− − −⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞÷ ×⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎣ ⎦

9. ¶{X m = 3 Am¡a n = 2  Vmo BZH$m ‘mZ kmV H$s{OE&
(i)  9m2 – 10n3 (ii)  2m2 n2 (iii)  2m3 + 3n2 – 5m2n      (iv)  mn – nm

10. gab H$s{OE Am¡a H$maU ~VmBE 
5 74 7

7 4

− −
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

4.3 KmVm§H$ {Z¶‘ Am¡a g§»¶mAm| H$mo ‘mZH$ ê$n ‘| àñVwV H$aZmKmVm§H$ {Z¶‘ Am¡a g§»¶mAm| H$mo ‘mZH$ ê$n ‘| àñVwV H$aZmKmVm§H$ {Z¶‘ Am¡a g§»¶mAm| H$mo ‘mZH$ ê$n ‘| àñVwV H$aZmKmVm§H$ {Z¶‘ Am¡a g§»¶mAm| H$mo ‘mZH$ ê$n ‘| àñVwV H$aZmKmVm§H$ {Z¶‘ Am¡a g§»¶mAm| H$mo ‘mZH$ ê$n ‘| àñVwV H$aZm

{nN>br H$jm ‘| h‘ ~‹S>r g§»¶mAm| H$mo ‘mZH$ ê$n ‘| ì¶³V H$aZo Ho$ ~mao ‘| grI MwHo$ h¢&

CXmhaUV…  300,000,000m = 3×108m

A~ ~hþV N>moQ>r g§»¶m H$mo ‘mZH$ ê$n ‘| àñVwV H$aZo H$m à¶mg H$s{OE&
Ü¶mZ Xr{OE, H§$ß¶yQ>a {Mn H$s EH$ Vma H$m ì¶mg 0.000003 ‘r. h¡&

  0.000003 ‘r. = 
3

1000000  ‘r.

6
3

10
=  ‘r.

= 3 ×  10−6 ‘r.
Bg{bE 0.000003 = 3 ×  10-6 ‘r.
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Bgr àH$ma {H$gr nm¡Yo H$s H$mo{eH$m H$m AmH$ma Omo 0.00001275 ‘r. h¡

0.00001275 ‘r.  1275
100000000

= ‘r.

3

8
101.275
10

= ×  ‘r.

= 1.275 × 10−5 ‘r.

à¶ËZ H$s{OE&

1. BZ g§»¶mAm| H$mo ‘mZH$ ê$n ‘| {bIH$a H$WZ {’$a go {b{IE&
(i) gy¶© go n¥Ïdr VH$ H$s Xÿar 149,600,000,000 ‘r. h¡&
(ii) gy¶© H$s Am¡gV {ÌÁ¶m bJ^J 695000 {H$.‘r. h¡&
(iii) ‘mZd Ho$ ~mb H$s ‘moQ>mB© H$m n[aga 0.08  ‘r.‘r go 0.012 ‘r.‘r. h¡&
(iv) ‘mC§Q> EdaoñQ> H$s D±$MmB© 8848 ‘r.

2. BZ g§»¶mAm| H$mo ‘mZH$ ê$n ‘| {b{IE&
(i)  0.0000456 (ii)  0.000000529 (iii)  0.0000000085

(iv)  6020000000 (v)  35400000000 (vi)  0.000437 ×  104

4.4 ~hþV ~‹S>r Am¡a ~hþV NmoQ>r g§»¶mAm| H$s VwbZm

h‘ OmZVo h¢ {H$ gy¶© H$m ì¶mg 14000000000 ‘r. Am¡a n¥Ïdr H$m ì¶mg 12750000 ‘r. h¡& ¶{X
h‘ OmZZm MmhVo h¢ {H$ gy¶©, n¥Ïdr go {H$VZm ~‹S>m h¡, Vmo h‘| gy¶© Ho$ ì¶mg H$mo n¥Ïdr Ho$ ì¶mg go
^mJ XoZm hmoJm&

AV…  14000000000
12750000

³¶m AmnH$mo ¶h kmV H$aZm H${R>Z h¡? ¶{X h‘ BZ ì¶mgmo§ H$mo ‘mZH$ ê$n ‘| {bI| Vmo h‘mao {bE
~VmZm gab hmoJm {H$ gy¶© n¥Ïdr go {H$VZm ~‹S>m h¡& AmBE XoI|-
gy¶© H$m ì¶mg = 1400000000 ‘r.  = 1.4 ×  109 ‘r.
n¥Ïdr H$m ì¶mg =  12750000 =  1.275×  107 ‘r.
AV…

         = 
21.4 10

1.275
×

         = 102  =  100     (bJ^J)

 gy¶© H$m ì¶mg
n¥Ïdr H$m ì¶mg

1.4 x 102 x 107

1.275 x 107=
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AV… gy¶© H$m ì¶mg, n¥Ïdr Ho$ ì¶mg H$m bJ^J 100 JwZm h¡&
AV… gy¶©, n¥Ïdr go bJ^J gm¡ JwZm ~‹S>m h¡
AmBE Am¡a EH$ CXmhaU XoI|
n¥Ïdr H$m Ðì¶‘mZ 5.97 ×  1024 {H$.J«m. h¡ Am¡a M§Ð‘m H$m Ðì¶‘mZ 7.35 × 1022 {H$.J«m.
BZ XmoZm| H$m Hw$b Ðì¶‘mZ ³¶m hmoJm?

n¥Ïdr H$m Ðì¶‘mZ   =  5.97 × 1024 {H$.J«m.
M§Ð‘m H$m Ðì¶‘mZ   = 7.35 ×  1022 {H$.J«m.

Hw$b Ðì¶‘mZ = 5.97 ×  1024 Kg + 7.35 ×  1022 {H$.J«m.
=  (5.97 ×  102 ×  1022 Kg) + 7.35 ×  1022 {H$.J«m.
=  (5.97 ×  102  + 7.35) ×  1022{H$.J«m.
=  (597 + 7.35) ×  1022{H$.J«m.
=  604.35 ×  1022 {H$.J«m.
=  6.0435 ×  1024 {H$.J«m.

CXmhaU 11 : BÝh| ‘mZH$ ê$n ‘| {b{IE&
(i)  4.67 × 104 (ii)  1.0001 ×  109 (iii)  3.02 ×  10−6

hb : (i) 4.67 ×  104 = 4.67 ×  10000 = 46700

(ii) 1.0001 ×  109 = 1.0001 ×  1000000000 = 1000100000

(iii) 3.02 ×  10−6 = 3.02/106 =  3.02/1000000 =  0.00000302

Aä¶mg - 4.2

1. BZ g§»¶mAm| H$mo ‘mZH$ ê$n ‘| {b{IE&
(i)  0.000000000947 (ii)  543000000000

(iii)  48300000 (iv)  0.00009298 (v)  0.0000529

2. BZ g§»¶mAm| H$mo gm‘mÝ¶ ê$n ‘| {b{IE&
(i)  4.37 ×  105 (ii)  5.8 × 107 (iii)  32.5 ×  10−4 (iv)  3.71529 ×  107

(v) 3789 ×  10−5 (vi)  24.36 × 10−3

3. {ZåZ{b{IV gyMZmAm| H$mo ‘mZH$ê$n ‘| {b{IE&
(i) ~¡{H$Q>[a¶m H$m AmH$ma 0.0000004 ‘r.
(ii) bmb a³V H$mo{eH$mAm| H$m AmH$ma 0.000007 {‘.‘r.

O~ h‘ ‘mZH$ ê$n ‘| {bIr
g§»¶mAm| H$mo Omo‹S>Vo h¢ V~ h‘
BÝh| g‘mZ KmVm§H$ Ho$ ê$n ‘|
~XbVo h¢&
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(iii) àH$me H$m doJ 300000000 ‘r./goH|$S>
(iv) n¥Ïdr Am¡a M§Ð‘m Ho$ ~rM H$s Xÿar 384467000 ‘r.
(v) EH$ Bbo³Q́>mZ H$m Amdoe 0.0000000000000000016 Hw$b§~ hmoVm h¡&
(vi) H$mJO Ho$ Qw>H$‹S>o H$s ‘moQ>mB© 0.0016 go.‘r.
(vii) H§$ß¶yQ>a {Mn Ho$ EH$ Vma H$s ‘moQ>mB© 0.000005 go.‘r.

4. EH$ T>oa ‘| nm±M {H$Vm~| h¡ {OZ‘| àË¶oH$ H$s ‘moQ>mB© 20 {‘.‘r. VWm nm±M H$mJµO H$s erQ>| h¢
{OZ‘| àË¶oH$ H$s ‘moQ>mB© 0.016 {‘.‘r. h¡& Bg T>oa H$s Hw$b ‘moQ>mB© kmV H$s{OE&

5. amHo$e Zo KmVm§H$mo§ Ho$ Hw$N> gdmb ZrMo {XImE AZwgma hb {H$¶o& ³¶m Amn BZgo gh‘V h¢?
¶{X Zht Vmo ³¶m|? AnZo ‘V H$mo {gX²Y H$s{OE&

(i)  x–3 × x–2 = x–6 (ii) 
3

4
2

x x
x

= (iii) (x2)3  = 32x  = x8

(iv) x–2 =  x (v) 3x–1  = 
1

3x

n[a¶moOZm H$m¶© …

Xgdt H$jm VH$ H$s nmR²>¶nwñVH$m| ‘| go H$moB© nm±M AË¶§V N>moQ>r g§»¶mAm| Ho$ VÏ¶ Ty>±{‹T>E Am¡a {b{IE&
CÝh| F$UmË‘H$ KmVm§H$m| H$m à¶moJ H$aVo hþE {b{IE&

h‘Zo ³¶m MMm© H$s?

1. F$UmË‘H$ KmVm§H$m| dmbr g§»¶mE± {ZåZ {Z¶‘m| H$m nmbZ H$aVr h¢&

(a)  am ×  an  =  am+n (b)  
m

n
a
a

 = am–n=
1
−n ma      (c)  (am)n =  amn

(c)  am ×  bm =  (ab)m (d) a0  = 1                 (e)  
m

m
a
b

 =  
ma

b
⎛ ⎞
⎜ ⎟
⎝ ⎠

2. F$UmË‘H$ KmVm§H$m| H$m Cn¶moJ H$aVo hþE ~hþV N>moQ>r g§»¶mAm| H$mo ‘mZH$ ê$n
‘| ì¶³V H$a gH$Vo h¢&

3. ~hþV ~‹S>r Ed§ ~hþV N>moQ>r g§»¶mAm| H$s VwbZm&
4. gm‘mÝ¶ Ìw{Q>¶m| H$mo nhMmZZm&
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5.1 n[aM`
AnZo X¡{ZH$ OrdZ Ho$ H$m¶© H$aZo g_` h_| H$B© am{e`m| H$s VwbZm
H$aZo H$s Amdí`H$Vm hmoVr h¡& h_Zo AZwnmV Am¡a à{VeV H$m
Cn`moJ am{e`m| H$s VwbZm Ho$ {b`o {H$`m h¡& {ZåZ CXmhaU na
Ü`mZ Xr{O ò&
40 {dÚmWu H$s EH$ H$jm Ho$ ZoVm Ho$ {b`o _VXmZ H$m
Am`moOZ… pñZ½Ym 24 _Vm| go H$Wm H$s nhbr ZoVm ~Zr Am¡a {gar
16 _Vm| go Xÿgar ZoVm ~Zr& Bg{bE pñZ½Ym VWm {gar Ho$ _Vmo§ H$m
AZwnmV 24:16 ahm& BgH$mo Ý ỳZV_ ê$n _| {bIZo na AZwnmV Š`m
hmoJm? 3:2 hmoJm& {gar Am¡a pñZ½Yr H$m {dbmo_mZwnmV 2:3 hmoJm&
AZwnmV H$mo Amn Š`m H$hVo h¢ ?
Xmo am{e`mo§ H$s H«$_~Õ VwbZm AZwnmV H$hbmVm h¡&

à`ËZ H$a| …à`ËZ H$a| …à`ËZ H$a| …à`ËZ H$a| …à`ËZ H$a| …

    1. AmnH$s gmBH$b Ho$ Jo¶a H$m AZwnmV kmV H$amo&
n¡S>b na Ho$ Xm±Vm| H$s {JZVr H$r{O ò Am¡a nrN>o Ho$ n{h ò Ho$
Xm±Vm| H$s g§»`m H$s {JZVr H$r{O ò&
MoZ Ho$ n{h ò Ho$    :   nrN>o Ho$ n{h ò Ho$
Xm±Vm| H$r g§»`m         Xm±Vm| H$s g§»`m
Bgo Joa H$r AZwnmV H$hVo h¢& Yzå úu“Æz N z̨ ünÆzN˛ VÓm|å ™ı ZÁzbz
úu“Æz Nz̨  VÓ™Áƒ N˛y ÃÊPÆÁ åÁzb N˛yu\L @

   2. g_mMma nÌm| go à{VeV go gå~§{YV nm±M pñW{V`m| Ho$
CXmhaU H$mQ> br{O ò&

Chain wheel

Sprocket
wheel

_mZd eara H$m gwZham AZwnmV_mZd eara H$m gwZham AZwnmV_mZd eara H$m gwZham AZwnmV_mZd eara H$m gwZham AZwnmV_mZd eara H$m gwZham AZwnmV
Bg gwZhao AZwnmV go _Zwî` Zht ~M gH$m
AWm©V AnZm eara Bg X¡{dH$ g_mZwnmV H$m
g~go C{MV CXmhaU h¡&
{ZåZ na Ü`mZ Xo…{ZåZ na Ü`mZ Xo…{ZåZ na Ü`mZ Xo…{ZåZ na Ü`mZ Xo…{ZåZ na Ü`mZ Xo…
l D±$MmB©: Zm{^ Am¡a n¡a Ho$ ~rM H$s bå~mB©&
l ^wOmAm| H$s bå~mB© : [ga H$s bå~mB©
l C±Jbr VWm H$mohZr Ho$ ~rM H$s bå~mB©:

H$bmB© Am¡a H$mohZr Ho$ ~rM bå~mB©&
l Zm{^ VWm n¡a Am¡a Ho$ ~rM bå~mB© :

KwQ>Zo Am¡a n¡a Ho$ ~rM bå~mB©&
1.615:1 is Golden ratio.

Ã™ÁåÏúÁo Ãz ∫Áu∆ÆÁı N˛y oÏ¬åÁ
(COMPARING QUANTITIES USING PROPORTIONS)

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶ 5

SCERT TELA
NGANA



100  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

Jw{UV g_mZwnmV Jw{UV g_mZwnmV Jw{UV g_mZwnmV Jw{UV g_mZwnmV Jw{UV g_mZwnmV (Compound Proportion)

H$^r-H$^r h_| Xmo AZwnmVm| H$mo EH$ AZwnmV Ho$ ê$n _| àñVwV H$aZm n‹S>Vm h¡, Š`mo|? Bgo g_PZo Ho$
{bE h_ {ZåZ CXmhaU H$mo g_PZo H$s Amoa Ü`mZ X|Jo?

am_æ`m Am¡a Jmohnmb_ Zo ` 2000 Am¡a ` 3000 H$s _yb am{e go EH$ ì`mnma Amaå^ {H$`m& df© Ho$
A§V _| do XmoZm| AnZm dm{f©H$ bm^ {H$g AZwnmV _| {d^m{OV H$a|Jo?
_yb am{e H$m AZwnmV = 2000: 3000

   = 2: 3
dm{f©H$ _yb am{e ZrMo Xr J`r h¡&

_mg  OZdar  \$adar _mM© Aà¡b ‘B© OyZ  OwbmB©  AJñV  {gV§~a  AŠQy>~a Zd§~a   {Xg§~a   Hw$.`mo

am_æ`m H$m 24
^mJ

Jmonmb_ H$m 36
 ^mJ

^mJm| H$m AZwnmV = 24: 36
                                  = 2: 3 Am¡a g_` H$m AZwnmV = 1:1

Amn Š`m {ZarjU H$ao|Jo? _yb am{e H$m AZwnmV, ^mJm| Ho$ AZwnmV Ho$ g_mZ h¡, O~ g_` g_mZ
hmo& Bg{bE do XmoZm| AnZm dm{f©H$ bm^ CZHo$ ^mJm| Ho$ AZwnmV _| {d^m{OV H$a|Jo, Omo 2:3 h¡&
D$n¶©w³V CXmhaU _|
nhbr pñW{Vnhbr pñW{Vnhbr pñW{Vnhbr pñW{Vnhbr pñW{V  : am_æ`m Am¡a Jmonmb_ Zo g_mZ am{e `5000 go ì`mnma Amaå^ {H$`m& am_æ`m EH$
df© Ho$ {b ò naÝVw Jmonmb Zo 9 _mh Ho$ {bE& do AnZm bm^ H¡$go {d^m{OV H$a|J|? Š`m Amn Mmh|Jo
{H$ CÝhm|Zo g‘mZ am{e go ì`mnma Ama§̂  {H$`m Wm, Bg{bE CZH$m bm^ ^r g_mZ hmoZm Mm{hE?
_ybam{e H$m AZwnmV = 5000: 5000 = 1:1
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_mg OZdar  \$adar _mM© Aà¡b ‘B© OyZ  OwbmB©   AJñV   {gV§~a  AŠQy>~a Zd§~a    {Xg§~a Hw$b
^mJ

am{e`m H$m 12
 ^mJ
Jmonmb_ H$m - - - 9

 ^mJ
^mJm| H$m AZwnmV = 12: 9 = 4:3 Am¡a g_` H$m AZwnmV = 12: 9 = 4: 3

CZH$s _yb am{e g_mZ h¡& AV… do bm^ ^r ~am~a ^mJm| _| ~m±Q> b|Jo AWm©V g_` Ho$ AZwnmV ‘|
Xÿgar pñW{VXÿgar pñW{VXÿgar pñW{VXÿgar pñW{VXÿgar pñW{V : ‘mZ br{OE am_æ`m Zo 12 _mh Ho$ {bE ` 2000 H$s _yb am{e bJmB© Am¡a Jmonmb_ Zo
9 _mh Ho$ {bE ̀  3000 H$s am{e bJmB© Vmo dm{f©H$ bm^ H$mo do {H$g AZwnmV _| {d^m{OV H$a|Jo? Š`m
dh _yb am{e H$m AZwnmV hmoJm ̀ m g_` H$m AZwnmV hmoJm? am_æ`m Zo Á`mXm g_` Ho$ {bE H$_ _yb
am{e bJmB© bo{H$Z Jmonmb_ Zo H$_ g_` Ho$ {bE A{YH$ bJmB©& ̀ hm± na h_| XmoZm| Ho$ g_` VWm _yb
am{e`m| na Ü`mZ XoZm Amdí`H$ h¡& `h h_ H¡$go H$a|Jo?

_yb am{e H$m AZwnmV = 2000: 3000 = 2:3

g_` H$m AZwnmV = 12: 9 = 4:3

_mg OZdar  \$adar _mM© Aà¡b ‘B© OyZ  OwbmB©   AJñV   {gV§~a  AŠQy>~a Zd§~a    {Xg§~a Hw$b
^mJ

am_æ`m H$m 24
 ^mJ

Jmonmb_ H$m - - - 27
 ^mJ

^mJm| H$m AZwnmV =     24     :   27     = 8 : 9
   = (2× 12) : (3× 9) = 8 : 9 (Cn ẁ©º$ Vm{bH$m Xo{IE)

`hm± na _yb am{e H$m AZwnmV 2:3 h¡ Am¡a g_` H$m AZwnmV 4 : 3 h¡& Bg{bE ^mJm| H$m AZwnmV
(2 ×  12) : (3 ×  9) = 8 : 9.  Bg{bE ¶h CZH$m dm{f©H$ bm^  8 : 9 H$o$AZwnmV _| H$moB© g§~§Y h¡?
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^mJm| H$m AZwnmV Bg Vah {bIm Om gH$Vm h¡  8 : 9 =      2 : 3     EÁ{∫   4 : 3

 2 : 3 Am¡a 4 : 3.

  ~mø nXm| H$m      _Ü` nXm| H$m
  JwUZ\$b             JwUZ\$b

Xmo gm_mÝ` AZwnmVm| H$mo EH$ AZwnmV _| ì`³V {H$`m Om gH$Vm h¡&
~mø nXm|§ H$m JwUZ\$b = _Ü` nXm| H$m JwUZ\$b& BgH$mo Jw{UV AZwnmV H$hVo h¢& `h AZwnmVm|
H$mo CZHo$ {^Þm| go Jw{UV H$aZo na àmá hmoVm h¡& Am¡a BgH$mo Bg Vah {bIm OmVm h¡&

`{X a : b Am¡a c : d ò {^Þ AZwnmV h¢ Vmo CZH$m Jw{UV AZwnmV  a c ac
b d bd
× =  AWm©V ac: bd.

à`ËZ H$s{OE&
1. {ZåZ H$o$ Jw{UV AZwnmV kmV H$s{OE …

(a) 3 : 4 Am¡a 2 : 3 (b) 4 : 5 Am¡a 4 : 5 (c) 5 : 7 Am¡a 2 : 9

2. Jw{UV AZwnmV Ho$ X¡{ZH$ OrdZ _| EÁåz ƒÁ¬z CXmhaU Xr{OE&
à{VeV (Percentage) …
{ZåZ CXmhaU na Ü`mZ Xr{OE&
E_.H$o$. ZJa H$o$ CÞV nmR>embm H$o$ N>mÌm| Zo EH$ Mm[aQ>r emo Ho$ {Q>H$Q> ~oMZo H$m {ZU©¶ {b¶m&
AmR>dt H$jm Ho$ N>mÌ 300 {QH$Q> Am¡a gmVdt H$jm Ho$ N>mÌ 250 {Q>H$Q> Wo& emo Ho$ EH$ K§Q>o nhbo
AmR>dt H$jm Zo 225 {Q>H$Q> Am¡a gmVdt H$jm Zo 200 {Q>H$Q> ~oMo&
{H$g H$jm Ho$ N>mÌ AnZm {Z{íMV H$m_ nyU© H$aZo Ho$ A{YH$ {ZH$Q> h¢?
`h ‘mby‘ H$aZo Ho$ {bE Amn CZHo$ AZwnmVm| H$s VwbZm H$a gH$Vo h¢& O¡go 225:300 Am¡a 200:250.
AmR>dt H$jm Ho$ {bE 3:4 Am¡a gmVdt H$jm Ho$ {bE 4:5 h¡& Š`m Amn VwbZm H$aHo$ ~Vm gH$Vo h¢?
`h H${R>Z h¡ Š`m|{H$ BgH$m ghr AW© Zht {ZH$bVm Am¡a h_ Bgo grYm-grYm Zht ~Zm gH$Vo h¡¢&
h_| CZ XmoZmo| Ho$ g_mZ AZwnmVm| H$s Amdí`H$Vm hmoVr h¡&
am{e`m| H$s VwbZm H$aZo H$s EH$ nÕ{V h¡ CZH$mo à{VeV _| ~XbZm& à{VeV EH$ g§»`m H$mo 100

go VwbZm H$aVm h¡& à{VeV H$m AW© h¡- gm¡ _| go Š`m à{V g¡H$‹S>m 100% = 
100
100 . `h EH$ {^Þ h¡

{OgH$m ha h_oem 100 ahVm h¡&

 AmR>dt H$jm Ho$ N>mÌm| Ûmam ~oMo J ò {Q>H$Q> H$m à{VeV 3 100 75
4 100 100
× =  = 75%

gmVdt H$jm H$o$ N>mÌm| Ûmam ~oMo J ò {Q>H$Q> H$m à{VeV = 
4 100 80
5 100 100
× =  = 80%

Bggo h_ `h g_PVo h¢ {H$ gmVdt H$jm AnZo {ZpíMV CÔoí` H$mo nyam H$aZo Ho$ A{YH$ {ZH$Q> h¡§&
100 go g§»`mAm| H$m ^mJ, à{VeV H$hbmVm h¡& Bg{bE CgH$m ha 100 ~Z OmVm h¡ {OgHo$ {bE
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h_ XmoZm| (A§e Am¡a ha) H$mo 100 go JwUm H$aVo h¢&
h_ à{VeV H$mo EH$ gm_mÝ` _mn H$r Vah Cn`moJ H$a gH$Vo h¢&
Ama§̂  Ho$ ^mJ _|, h_Zo pñZ½Ym Am¡a {gar Ho$ _Vm| H$s VwbZm AZwnmV Ûmam H$s Wr& Bgr H$mo h_
à{VeV Ûmam ^r VwbZm H$a gH$Vo h¢&

Š`mo|{H$ g^r N>mÌm| Zo _VXmZ {H$`m h¡,
pñZ½Ym Ho$ _Vmo| H$m à{VeV + {gar Ho$ _Vm| H$m à{VeV = 100%
60% + {gar Ho$ _Vm| H$m à{VeV = 100%
Bg{bE {gar Ho$ _Vm| H$m à{VeV = 100% – 60% = 40%
5.2 A{YH$V_ Am¡a Ý ỳZV_ à{VeV kmZ H$aZm …

 {ZåZ {ñW{V na Ü`mZ Xr{OE&
l H$`m H$m n[a_mU 10% A{YH$ hwAm&
l Kam| Ho$ _yë` _| 12% {JamdQ> AmB© h¡&
l df© 2020 VH$ CO2 Ho$ {ZîH$mgZ _| 25% H$s H$‘r AmZr Mm{hE&

am{e`m| Ho$ A§Va H$mo A³ga _yb am{e Ho$ à{VeV _| ì¶º$ {H$`m OmVm h¡&
à{VeV Ho$ ~‹T>V Am¡a InV Ho$ àíZm| H$mo hb H$aZo Ho$ {bE Xmo {d{^Þ nÕ{V`m| H$m
Cn`moJ {H$`m OmVm h¡&

`h g_PZo Ho$ {b ò {ZåZ CXmhaU H$mo g_PZo H$m à`ËZ H$a|Jo&
(1)  EH$ ì`mnmar Zo AnZo ì`{º$ H$mo {nN>bo _mh H$s {~H«$s H$s VwbZm _|  35% {~H«$s ~‹T>mZo Ho$ {bE
H$hm& ¶{X {nN>bo ‘mh H$s {~H«$s ` 98,700 hmo Vmo CgZo dV©‘mZ ‘hrZo Ho$ {bE {H$VZr {~H«$s H$aZo
H$m bú¶ {X¶m ?

pñZ½Ym H$mo {_bo _Vmo H$s g§»`m
40 _| go 24 `m 5 _| go  3 h¡&
Bg{bE _Vm| H$m à{VeV
3 100%
5
×  = 60%

tÓÃ∫y uƒuá Ãz
40 _Vm| _| go pñZ½Ym Ho$ _V 24 h¢&

Bg{bE 100 _Vm| _| go pñZ½Ym Ho$ _V = 
24 100
40

×  = 60

100 _Vmo| _| go pñZ½Ym H$o$ _V 60 h¢&
Bg{bE CgH$o$ _Vmo|§ H$m à{VeV   = 60%

{nN>bo _mh H$s {~H«$s = ` 98,700.

98,700 H$m 35%  = ×
35 98,700

100
        = ` 34545

dV©‘mZ _mh H$s {~H«$s H$m bú¶
        = ` 98,700 + 34,545
        = `1, 33, 245.

BH$mB© nÕ{V
35%  H$r ~‹T>V H$m AW© h¡,
` 100 go `135 VH$
Vmo  ` 98,700 ‘| H$VZo H$s d¥X²{Y hmoJr?

dV©‘mZ H$s {~H«$s H$m bú¶ = ` 
135 98,700
100

×

                        = ` 1,33,245.
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(2) OyVm| H$m A§{H$V _yë`  ` 550 h¡& ¶{X do 10% H$Q>m¡Vr H$aHo$ ~oMo OmVo h¢ Vmo CZH$m Z`m {dH«$`
_yë` Š`m h¡?

OyVm| H$m _yë` = ` 550.

H$Q>m¡Vr = ` 550 H$m 10%

= 
10 550
100

×  = `55.

Š`m _yë` =  A§{H$V _yë` - H$Q>m¡Vr
= `550 – `55 = ` 495.

gmo{ME, MMm© H$s{OE Am¡a {b{IE&
1. EH$ g§»`m H$m XmoJwZm CgH$mo 100% ~‹T>m XoVm h¡& `{X h_ Cg g§»¶m ‘| AmYm H$‘ H$a Xo| Vmo

{H$VZo à{VeV H$s H$‘r AmEJr?
2. ` 2400 go ` 2000 {H$VZm à{VeV H$_ h¡? Š`m dh CVZm hr à{VeV H$‘ h¡ {OVZm {H$

` 2000 go ` 2400 A{YH$ h¡?

Aä`mgAä`mgAä`mgAä`mgAä`mg - 5.1

1. {ZåZ H$m AZwnmV kmV H$s{OE&
(i) EH$ H$m`m©b` _o| pñ_Vm 6 K§Q>o H$m ©̀ H$aVr h¡ Am¡a H$mOb 8 K§Q>o H$m_ H$aVr h¡& CZHo$

H$m ©̀ Ho$ g_` H$m AZwnmV kmV H$s{OE>&
(ii) EH$ ~V©Z _| 8 brQ>a XÿY h¡ O~{H$ Xygao _| 750 {_.br.
(iii) gmBH$b H$r J{V 15 {H$‘r/K§Q>m h¡ Am¡a ñHy$Q>a H$s J{V 30 {H$._r./K§Q>m h¡&

2. `{X 5:8 Am¡a 3:7 H$m Jw{UZ AZwnmV 45 : x h¡ Vmo x H$m _yë` kmV H$s{OE&
3. `{X 7:5 Am¡a 8:x H$m Jw{UV AZwnmV  84 : 60 h¡ Vmo x H$mo kmV H$s{OE&
4. `{X 3:4 Am¡a 4:5 H$m Jw{UV AZwnmV 45:x  hmo Vmo  x kmV H$s{OE&
5. EH$ àmW{_H$ nmR>embm _| 60 N>mÌm| Ho$ {bE 3 AÜ`mnH$ ah|Jo& `{X 400 N>mÌ h¡§ Vmo {H$VZo

AÜ`mnH$ hmoZo Mm{hE?
6. {X ò {MÌ _| ABC EH$ {Ì ŵO h¡& BgH$s ̂ wOmAm| H$s Omo{‹S>`m| Ho$ Zmnmo§

go g^r g§̂ d AZwnmV {b{IE&  
 A

B C

10go‘r8go‘r

6go‘r
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7. 24 _| go 9 N>mÌm| Zo EH$ narjm _| 75% go H$_ A§H$ àmá {H$ ò& 75% A§H$ go H$_ VWm 75%

go A{YH$ àmá H$aZo dmbo N>mÌmo§ H$m AZwnmV kmV H$s{OE&

8. ‘MISSISSIPPI’ eãX _| ñda Am¡a ì §̀OZ Ho$ AZwnmV H$m gab ê$n {b{IE&

9. amOoÝÐ Am¡a aohmZm EH$ ì`mnma H$o$ _m{bH$ h¢& à{V_mh aohmZm H$mo bm^ H$m 25%  àmá hmoVm
h¡& `{X aohmZm H$mo é.2080 àmá hþE Vmo CgH$m Hw$b bm^ {H$VZm hmoJm?

10. EH$ {Ì ŵO ABC, _| AB = 2.2 go._r., BC = 1.5 go._r. Am¡a  AC = 2.3 go._r. h¡& {Ì ŵO XYZ,

_| XY = 4.4 go._r., YZ = 3 go._r. Am¡a XZ = 4.6 go._r., AB : XY, BC : YZ, AC : XZ H$m
AZwnmV kmV H$s{OE& Š`m ΔABC Am¡a ΔXYZ H$s g§JV ŵOmE± g_mZwnmV _| h¢?
[g§Ho$V… Xmo {Ì ŵO g_mZwnmV _| h¡§ `{X CZH$s g§JV ŵOmE± Cgr AZwnmV _| hm|&]

11. _mYwar EH$ gyna-_mH}$Q ‘| JB©& dhm± na _yë`mo| _| A§Va Bg àH$ma h¡& Mmdb H$m _yë` 5% H$‘
h¡& A‘ê$X Am¡a \$b H$m Xm‘ 8% H$‘ h¡ Am¡a Vob VWm Xmb H$m Xm‘ 10% A{YH$ h¡&
n[ad{V©V Xm‘ H$mo OmZZo ‘| ‘mYwar H$s ‘XX H$s{OE&

dñVw A§{H$V _yë` n[ad{V©V ‘yë¶

Mmdb é. 30

Om°_ é.100

go~ é.280

Vob é.120

Xmb é.  80

12. {nN>bo df© 2075 bmoJm| Zo EH$ Šb~ Ho$ gXñ¶ ~Zo& Bg df© Cg_| 4% {JamdQ> AmB©&
(a) {H$VZr g§»`m H$_ hþB©&
(b) Bg df© Am¡a {H$VZo bmoJ ³b~ Ho$ gXñ¶ ~Zo?

13. {nN>bo df© EH$ {H$gmZ Ho$ IoV ‘| 1720 W¡bo éB© H$s CnµO hþB©& Bg df© Cgo AnZr CnO _|
20% H$s ~‹T>V hmoZo H$s Ame§H$m h¡& Bg df© Cgo {H$VZo A{YH$ W¡bo àmá hm|Jo?

14. P EÁ{∫ Q LN˛ ∫zQÁQlg AB ú∫ “{Ê @ P u§ãtÏ AB N˛Áz 2 : 3 EåÏúÁo ™ı uƒßÁu\o N˛∫oÁ “{ EÁ{∫ Q
u§ãtÏ N˛Áz 3 : 4 EåÏúÁo ™ı & Æut PQ = 2, oÁz AB N˛y ¬©§ÁF| rÁo N˛yu\Æz ?

5.3 H$Q>m¡Vr H$mo nhMmZZm (Discounts)

h_ ~‹S>o XwH$mZm| VWm gyna-_mH}$Q>m| _| dñVwAm| na CZH$m _yë` N>nm hþAm XoIVo h¢& Š`m Amn
OmZVo h¡§ {H$ CÝh| Š`m H$hVo h¢? ̀ h  (M.R.P.) H$hm OmVm h¡& dñVwAmo| Ho$ H$maImZo go {ZH$bVo g‘¶
hr BZna E‘.Ama.nr. A§{H$V H$a {X¶m OmVm h¡&
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a{d EH$ nwñVH$ IarXZo XþH$mZ J`m& Cg nwñVH$ na E‘.Ama.nr. ̀  80 h¡& bo{H$Z XþH$mZXma Zo Cg na
15% H$s Ny>Q> Xr& a{d Zo Cg nwñVH$ H$s {H$VZr H$s‘V Xr?
X¡{ZH$ OrdZ _| h_ Eogr H$B© n[apñW{V`m| H$m gm_Zm H$aVo h¡§ Ohm± dñVwAm| Ho$ _yë`m| na H$Q>m¡Vr Xr
OmVr h¡&
H$Q>m¡Vr H$mo [a~oQ> ^r H$hVo h¢& `h A§{H$V _yë` na {X`m OmVm h¡ Bgo gyMr _yë` ^r H$hVo h¢&
A~ Cn ẁ©º$ CXmhaU _| a{d H$mo 15% Ny>Q> Xr JB© Wr& ¶{X E‘.Ama.nr. ` 80 h¡ Vmo {\$a H$Q>m¡Vr
15 80

100
× = ` 12. hmoJr& Bg{bE a{d é.80 – ` 12 = ` 68 XoJm&

h_ Hw$N> Am¡a CXmhaU XoI|Jo&
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:1 EH$ gmBH$b H$m A§{H$V _yë` ` 3600 h¡ Am¡a dh  ` 3312 _| ~oMr JB©& H$Q>m¡Vr Am¡a

H$Q>m¡Vr % kmV H$s{OE&

hbhbhbhbhb: H$Q>m¡Vr = A§{H$V _yë` - {dH«$` _yë`

  = ` 3600 –  ` 3312 = ` 288

Š`m|{H$ H$Q>m¡Vr A§{H$V _yë` na H$s OmVr h¡, Bg{bE
O~ H$Q>m¡Vr H$m à{VeV kmV {H$`m OmVm h¡ V~
A§{H$V _yë` H$mo AmYma H$s Vah Cn`moJ H$hVo h¢&
` 3600 A§{H$V _yë` na ` 288 H$Q>m¡Vr h¡
`100 A§{H$V _yë` na {H$VZr H$Q>m¡Vr hmoJr ?

H$Q>m¡Vr à{VeV = 
288 100 8%

3600
× =

h_, H$Q>m¡Vr à{VeV XoZo na H$Q>m¡Vr kmV H$a gH$Vo h¢&
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:2 EH$ grqbJ n§Im H$m E‘.Ama.nr. ̀  1600 h¡ Am¡a XþH$mZXma Cg na 6% H$Q>m¡Vr XoVm

h¡& dh n§Im {H$VZo ‘| {~Ho$Jm?
hbhbhbhbhb:

amOy Zo Bg Vah hb {H$`m
H$Q>m¡Vr = ` 100 H$m 6%

     = × =
6 1600 96

100
`

{dH«$` _yë` = A§{H$V _yë` - H$Q>m¡Vr
                     = ` 1600 – ` 96
                     = `1504.

bVm Zo BgH$mo Bg Vah hb {H$`m
6% H$s H$Q>m¡Vr H$m AW© h¡
` 100 go 6 H$s H$‘r AWm©V ` 94
Vmo ` 1600 ‘| 6% H$s H$‘r

{dH«$` _yë` =  × =
94 1600 1504

100
`
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à`ËZ H$s{OE&

1.  {dH«$` _yë` H$mo [aº$ ñWmZ _| ^[aE …
dñVw A§{H$V _yë` (`) H$Q>m¡Vr %      {dH«$` _yë` (`)

450 7%

560 9%

250 5%

15000 15%

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU: 3 Zr{b_m Zo EH$ XþH$mZ go \«$mH$ IarXm& Cg S>óg H$m _yë`  ̀  1000 h¡& XþH$mZXma Zo Cg
na nhbo 20% Ny>Q> Xo aIm Wm& CgZo Zr{b‘m Ho$ nyN>Zo na Am¡a 5% Ny>Q> {X¶m& {X`m&
àË¶oH$ Ny>Q> Ho$ ~mX H$m ‘yë¶ kmV H$s{OE&

hbhbhbhbhb: dñVw H$m A§{H$V _yë` = `1000.

nhbr H$Q>m¡Vr H$m à{VeV = 20%

nhbr H$Q>m¡Vr = 1000 H$m 20%

          = 
20 1000

100
×  =  ` 200

nhbr H$Q>m¡Vr Ho$ ~mX _yë` = ` 1000 – ` 200
= ` 800.

Xÿgar H$Q>m¡Vr H$m à{VeV= 5%
Xÿgar H$Q>m¡Vr = ` 800 H$m 5%

  = 
5 800

100
×  = ` 40

Xÿgar H$Q>m¡Vr Ho$ ~mX _yë` = ` 800 – ` 40 = ` 760.
{dH«$` _yë` = ` 760.

20% H$Q>m¡Vr H$m AW© h¡ ` 100
H$mo H$_ H$a ` 80 H$aZm
5% H$Q>m¡Vr H$m AW© h¡ ` 100
H$mo ` 95 VH$ H$_ {H$`m J`m&
∴  {dH«$` _yë`

= × ×
80 951000

100 100
=  ` 760
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Xr JB© H$Q>m¡Vr H$s am{e = `1000 – ` 760 = ` 240.

 ` 1000 Ho$ {bE H$Q>m¡Vr H$s am{e ` 240 h¡&

H$Q>m¡Vr H$m à{VeV Omo {X`m J`m h¡ = ` 240 ×
24 0

10 00
× 100  = 24%

    AmnZo Š`m {ZarjU {H$¶m? Š`m Xr JB© H$Q>m¡Vr H$m à{VeV ET¬z tÁz N˛bÁ{uoÆÁı Nz̨  Ã™Áå “ÁzTy ?

gmo{ME, MMm© H$s{OE Am¡a {b{IE&

à{V AnZo {bE H$n‹S>o IarXZo XÿH$mZ na JB©& EH$ gyQ> H$m E‘.Ama.nr. ` 2500 h¡& XþH$mZXma Zo Cg
na 5% H$s Ny>Q> Xo aIr Wr& CgZo {’$a go Hw$N> Am¡a Ny>Q> XoZo H$mo H$hm Vmo XþH$mZXma Zo {\$a 3% H$Q>m¡Vr
Xr& A§VV… Cgo Hw$b {H$VZo à{VeV Ny>Q> {‘bm? Š`m Ny>Q> 8% Ho$ g_mZ h¡?

5.4 à{VeV _| {ZYm©aU …

EH$ gm‘mZ H$m Xm‘ ` 477.80 h¡& XþH$mZXma Zo Cg na 15% Ny>Q> Xr& Amn H¡$go OmZ|Jo {H$ AmnH$mo
XþH$mZXma H$mo {H$VZo én¶o XoZo h¢?

gm‘mZ Ho$ Xm‘ H$mo {ZH$Q>V_ {d{Y Ûmam ̀  477.80 go  ̀   480 ~Zm Xr{OE& {\$a Cg na 10% H$Q>m¡Vr
kmV H$s{OE& AmnH$mo ` 48 àmá hm|Jo& BgH$m AmYm br{O ò& `h ` 24 Xm‘ H$m 5% hmoJm& Bg{bE
H$Q>m¡Vr H$s am{e ` 48 + ` 24 = ` 72 hmoJr& AZw_m{ZV am{e Omo XoZr h¡ dh bJ^J ` 410 Ho$ hmoJm&

à`ËZ H$s{OE&

(i) ` 357.30 H$m 20% kmV H$s{OE&  (ii) ` 375.50 H$m 15%  kmV H$s{OE&

5.5 bm^ Am¡a hm{Z (Profit and Loss) :

~oMZo Am¡a IarXZo Ho$ g§~§{YV _yë` (bm^ Am¡a hm{Z)
{ZåZ pñW{V`m| H$m {ZarjU H$s{OE&
• grVm Zo EH$ Hw$gu ` 750 _| IarX H$a Cgo ` 900 _| ~oMr&
• {nN>bo df© _oar Zo ̀  25000 _| 10 J«m_ gmoZm IarXm Am¡a Cgo Bg df© ̀  30,000 _| ~oMm&
• ahr_ Zo ` 1600 _| EH$ gmB{H$b IarXm Am¡a AJbo df© Cgo ` 1400 _| ~oMm&
• AZrVm Zo ̀  4.8 bmI _| EH$ H$ma IarXr Am¡a 2 df© Ho$ níMmV Cgo ̀  4.1 bmI _| ~oMr&
• h[a Zo EH$ Ka ̀  9 bmI _| IarXH$a Cg na Am¡a ̀  1 bmI H$s _aå_V H$amB©& {\$a Cgo

` 10.7 bmI _| ~oM {X`m&
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àW_ Mma CXmhaUm| _| bmJV _yë` Am¡a {dH«$` _yë` Ho$ ì`dH$bZ go bm^ `m hm{Z kmV H$s Om
gH$Vr h¡&
bo{H$Z A§{V_ CXmhaU _| h[a H$m bm^ Š`m h¡? Š`m dh ` 1.7 bmI h¡? {~bHw$b Zht& CgZo H$ma
~oMZo go nhbo Hw$N> én¶o Cgn IM© {H$¶o& Bg àH$ma Ho$ IM© H$mo Š`m H$hVo h¢?

H$^r-H$^r XþH$mZXma H$mo dñVw Ho$ _yë` Ho$ A{V[aº$ Hw$N> AÝ` IM© ^r CR>mZo n‹S>Vo h¢, O¡go
`mVm`mV, XoI^mb H$m IM©, _µOXÿar, _aå_V, H$_reZ, JmoXm_ H$m {H$am`m Am{X na IM© H$aZm
n‹S>Vm h¡& Eogo IM© ‹A{V[aº$ IM© H$hbmVo h¢§& Am¡a `o bmJV _yë` _| Omo‹S> {X`o OmVo h¡§& bm^ `m
hm{Z h_oem A§{V_ bmJV _yë` na JUZm H$s OmVr h¡&

gmo{ME, MMm© H$s{OE Am¡a {b{IE&

bmJV _yë`, {dH«$` _yë` Ho$ ~am~a hmoZo na Š`m hmoVm h¡& ³¶m AmnH$mo AnZo X¡{ZH$
OrdZ _| Eogr n[apñW{V¶m± {‘bVr h¢? Cn ẁ©º$ n[apñWV`m± _| bm^ % `m hm{Z %
kmV H$aZm gab h¡& `{X dh à{VeV _| hmo Vmo dh A{YH$ AÀN>r Vah g_P _|
Am òJm& bmJV _yë` H$m A{YH$ à{VeV, bm^ % H$m EH$ CXmhaU h¡ Am¡a bmJV
_yë` H$m H$_ à{VeV, hm{Z % H$m EH$ CXmhaU h¡&

AmBE h_ Hw$N> CXmhaU XoI|
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:4 am{YH$m H$m nwamZo-gm_mZ H$m ì`mnma h¡& CgZo ` 5000 _| EH$ nwamZm {\«$O IarXm&

CgZo CgHo$ `mVm`mV na ` 100 Am¡a _a__V na ` 500 IM© {H$`m& A~ dh Cgo `
7000 ‘| ~oMVr h¡&
kmV H$s{OE (i) Hw$b bmJV _yë` (ii) bm^ `m hm{Z à{VeV

hbhbhbhbhb: (i) Hw$b bmJV _yë` = bmJV _yë` + `mVm`mV - IM© + _aå_V IM©
        =  ` (5000 + 100 + 500) = ` 5600

Bg{bE Hw$b bmJV _yë` ` 5600.

(ii) {dH«$̀  _yë` ` 7000 h¡& `hm± {dH«$̀  _yë  ̀> bmJV _yë` h¡, Bg{bE `hm± bm̂  h¡&
bm^ = {dH«$` _yë` - bmJV _yë`  = ` 7000 – ` 5600 = `1400

` 5600 Ho$ bmJV _yë` na `1400 bm^ h¡&
`{X bmJV _yë` `100 h¡ Vmo bm^ Š`m hmoJm?

bm^ à{VeV = 
1400 100
5600

×  = 25%

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:5 {dZ` Zo EH$ âb¡Q> ̀  4,50,000 _| IarXm& CgH$s _aå_V H$amZo VWm a§JdmZo ‘| CgZo
`10,000 IM© {H$ ò& VËníMmV CgZo Cgo ` 4,25,500 _| ~oMm& bm^ `m hm{Z kmV
H$s{OE Am¡a gmW hr CgH$m à{VeV ^r kmV H$s{OE&

hbhbhbhbhb: Hw$b bmJV _yë` = bmJV _yë` + _aå_V IM©
            = ` (4,50,000 + 10,000) = ` 4,60,000.
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{dH«$` _yë` ̀  4,25,500 h¡& h_ ̀ hm± XoIVo h¢ {H$ {dH«$` _yë` < bmJV _yë`& Bg{bE
`hm± hm{Z h¡&
hm{Z = bmJV _yë` - {dH«$` _yë`
        =  ` 4,60,000 – ` 4,25,500 = ` 34,500.

` 4, 60, 000 Ho$ bmJV _yë` na ` 34,500  hm{Z h¡& `{X CgH$m bmJV _yë` `100
h¡ Vmo hm{Z {H$VZr hmoJr&

hm{Z à{VeV = 
34,500 100

4,60,000
×  = 7.5%

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:6 do§H$Þm Zo 50 XO©Z Ho$bo ̀  1250 _| IarXo& CgZo ̀ mVm`mV na ̀  250 IM© {H$ ò& Ho$bo
Iam~ hmoZo Ho$ H$maU dh 5 XO©Z Ho$bo Zht ~oM gH$m& g~ Ho$bo CgZo ̀  35 XO©Z H$s
Xa go ~oMo& Cgo bm^ hmoJr `m hm{Z? CgH$m à{VeV kmV H$s{OE&

hbhbhbhbhb: Hw$b bmJV _yë` = Ho$bo H$m bmJV _yë` + `mVm`mV IM©
                        = ` 1250 + ` 250 = `1500.

~oMo J ò Ho$bo (XO©Z) = IarXo J ò Ho$bo (XO©Z) - ~Mo hþE Ho$bo (XO©Z)
                = 50 – 5 = 45

{dH«$` _yë` = ` 35 ×45 = `1575

ñnï> h¡ {H$ {H$ {dH«$` _yë` > bmJV _yë`, Bg{bE bm^ h¡&
bm^ = {dH«$` _yë` - bmJV _yë` = ` 1575 – ` 1500 = ` 75

`1500 Ho$ bmJV _yë` na ` 75 bm^ h¡&
`100 Ho$ bmJV _yë` na {H$VZm bm^ hmoJm?

bm^ % = 
75 100 5%

1500
× =

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:7 _{bH$ Zo ` 3000 go Xmo _oµO| IarXt& EH$ _oµO na CgH$mo 20%  bm^, Am¡a Xÿgao na
20% hm{Z hþB©& Hw$b boZ-XoZ na bm^ `m hm{Z H$m % kmV H$s{OE&SCERT TELA
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hbhbhbhbhb: Xmo _oOm| na Hw$b bmJV _yë` = ` 2500 + ` 3750 = ` 6250

Xmo _oOm| na Hw$b {dH«$` _yë` = ` 3000 + ` 3000 = ` 6000.

Š`m|{H$ bmJV _yë` > {dH«$` _yë`, `hm± hm{Z h¡&

hm{Z = bmJV _yë` - {dH«$` _yë` = ` 6250 – ` 6000 = ` 250`

6250 Ho$ bmJV _yë` na ` 250 hm{Z h¡
` 100 Ho$ bmJZ _yë` na hm{Z Š`m hmoJr?

hm{Z % = 250 
100
6250

×  =  4%

Bg{bE nyao {dH«$` ì`dhma na 4% hm{Z h¡&

gmoMmo, {dMma H$amo, {bImo …gmoMmo, {dMma H$amo, {bImo …gmoMmo, {dMma H$amo, {bImo …gmoMmo, {dMma H$amo, {bImo …gmoMmo, {dMma H$amo, {bImo …

EH$ XþH$mZXma Zo ` 9, 900 _| Xmo Q>r.dr. ~oMo& EH$ na Cgo 10% H$m bm^ hþAm Am¡a Xÿgao na 10%
H$s hm{Z& Hw$b {_bmH$a Cgo {H$VZm bm^ `m hm{Z hþB©? CgH$m à{VeV Š`m h¡?

5.6 {~H«$s-H$a {~H«$s-H$a {~H«$s-H$a {~H«$s-H$a {~H«$s-H$a / _yë`m§{H$V H$a _yë`m§{H$V H$a _yë`m§{H$V H$a _yë`m§{H$V H$a _yë`m§{H$V H$a (Sales Tax / Value - Added Tax) :

gaH$ma ha {~H«$s na {~H«$s H$a dgyb H$aVr h¡& Bgo gob Q>¡³g H$hVo h¢& XþH$mZXma `h H$a J«mhH$ go
boH$a gaH$ma H$mo XoVm h¡& gaH$ma Eogo H$a Š`m|§ bJmVr h¡? Š`m Amn OmZVo h¡§? O_m H$a (Q>¡³g)
go gaH$ma H$B© H$ë`mU-H$m ©̀ H$aVr h¡&

nhbr Vm{bH$m Ho$ {bE
{dH«$` _yë` =  ` 3000
bm^ à{VeV = 20%

bm^ % H$m AW© h¡ bmJV _yë` na ~‹T>m`m J`m
à{VeV

{dH«$` _yë` ̀  120 h¡ O~ bmJV _yë` ̀ 100 hmo
O~ {dH«$` _yë` ̀  3000 h¡ Vmo bmJV _yë` Š`m
hmoJm?

bmJV _yë` = ` 100 
3000
120

×  =  ` 2500

Xÿgar Vm{bH$m Ho$ {bE
{dH«$` _yë` =  ` 3000
hm{Z à{VeV = 20%

hm{Z % H$m AW© h¡ bmJZ _yë` na H$_ {H$`m
J`m à{VeV

{dH«$` _yë` ` 80 h¡ O~ bmJV _yë` `100 hmo&
O~ {dH«$` _yë` `3000 h¡ V~ bmJV _yë` Š`m
hmoJm?

bmJV _yë`  =  `100 
3000
80

×  =  `3750
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do dñVwE± Omo EH$ ñWmZ go Xÿgao ñWmZ na bo OmVo h¡& CZ na {~H«$s-H$a bJm`m OmVm h¡& gob Q>¡³g
{g\©$ dñVwAm| na bJm`m OmVm h¡ CZHo$ H$m`m] na Zht, Bg{bE BgZo {~H«$s-H$a H$m ñWmZ bo {b`m
h¡& {d{^Þ dñVwAm| na ̀ h _yë`m§{H$V H$a {^Þ hmoVm h¡& gm_mÝ`V… ̀ h Amdí`H$ gm_J«r na Zht hmoVm
h¡, bo{H$Z `h _yë`m§{H$V H$a ~hþ_yë` dñVwAm| Am¡a ZJrZm| na 1% VWm ì`dgmB© {Z{dï> Am¡a ny±Or
gmYZ Am¡a A{YH$ Cn^moJVmAm| H$s dñVwAm| na 5%  Am¡a AÝ` dñVwAm| na14.5%.
_yë`m§{H$V-H$a dñVw Ho$ {dH«$` _yë` na bJm`m OmVm h¡ Am¡a Cgo ‘yë¶ ‘| Omo‹S>> {X`m OmVm h¡& ~‹T>m
hþAm {dH«$`-_yë` _yë`m§{H$V H$a H$hbmVm h¡& {ZåZ {X ò J ò {~b H$m {ZarjU H$a| {Og_| _yë`m§{H$V
H$a Omo‹S> {X`m J`m h¡&
 AnZr _mVmOr H$s XdmB© boZo Ho$ {b ò JUn{V XdmB© H$s XþH$mZ na J`m& XþH$mZXma Zo {ZåZ {~b
{X`m& {~b H$s Hw$b am{e ` 372.18. Bg_| 5% _yë`m§{H$V H$a {~Zm hwAm h¡&
(i)    _yë`m§{H$V H$a bJZo go nhbo {~b H$m _yë` {H$VZm Wm?
Tax Invoice No. : 2012?301549007214 Date : 15-09-2012  20:48:31

Name : Ganpathi Age : 35 Gender : male Do.Reg. No. :

Cus.ID:20121301549000617 Add: Sainathpura)

S. Product Mfgr Sch Batch Exp. MRP. Rate Qty Amount

1 BETATROP TAB SUN H BSK4198 12-14 5.9 5.9 60 318.60

2. ECOSPRIN 150 MG TAB USV H 04004652 05-14 0.4242857 0.38 42 16.04

3. LASIX 40 MG TAB AVENTIS H 0212016 03-16 0.44733334 0.40 15 6.04

4. ELDERVIT PLUS CAD ELDER C SE0022008 08-13 2.3333333 2.10 15 31.5

~MZ am{e : 41.35     _yë`m§{H$V H$a  ` 354.45 @ 5% = 17.72     Hw$b : 372.18
                                                                                                       Hw$b am{e : 372.00

          {~b H$m°ns go gm\$ AW© h¡ {H$ {~b am{e = ` 354.45 ,Vat @ 5% = é.17.72
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:8 EH$ Omo‹S>r OyVm| H$m _yë` ` 450 h¡& Cg na {~H«$s-H$a 6% h¡& {~b H$s am{e kmV

H$amo?
hbhbhbhbhb: ` 100 na {~H«$s-H$a ` 6 h¡

` 450 na {H$VZm H$a hmoJm?

{X`m J`m {~H«$s H$a = ` 
6 450

100
×   = ` 27

{~b H$s am{e = dñVw H$m bmJV _yë` + {~H«$s-H$a =  ` 450 + ` 27 = ` 477.
5.7 Goods and Service Tax (GST) dñVw VWm godm H$a :dñVw VWm godm H$a :dñVw VWm godm H$a :dñVw VWm godm H$a :dñVw VWm godm H$a :

dñVw VWm godm H$s AmnwVu na ¶h EH$ EH$c AàË¶oúm H$a h¡ & Bgo OwcmB© 2017 ‘o cmJw
{H$¶m J¶m h¡ & Bgo AZoH$ àH$ma Ho$ H$am| H$mo hQ>mH$a O¡go {dH«$s H$a amÁ¶ H$a Omo {H$, ^maV ‘|
àM{cV ¶o OrEgQ>r Ho$ A§VaJV dñVw VWm godm Ho$ ñVa na ‘wë¶ d¥ÜXr Ho$ AmYma na H$a cJm¶m
OmVm h¡ & BZH$s {d{^Þ Xa| Bg àH$ma h¡ & 3%, 5%, 12%, 18% VWm 28%  nwao Xoe ‘| BZ ‘| go
50% H|$Ð gaH$ma H$mo VWm 50% amÁ¶ gaH$ma H$mo {X¶m OmVm h¡&
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:9 {dJZoe EH$ {H$amUm XþH$mZ na AnZo n[adma Ho$ {cE gm~wZ I[aXZo OmVm h¡ & XþH$mZ
Xma Zo Cgo EH$ {~c {X¶m Omo H$s, Bg àH$ma h¡ & {~c H$m ‘wë¶ ` 2200 h¡ {Og‘|
18% GST hmoJm.
GST go nhco {~c H$m ‘wë¶ ³¶m hmoJm VWm CGST Amoa SGST H$mo kmZ
{H$OrE?

hchchchchc:
GST ghrV {~c H$m ‘wë¶ = ` 2200
{~c H$s a¸$‘ ‘| GST H$m ‘wë¶ = 18%

=  
182200

100
× =  ` 396

GST go nhco {~c H$s aH$‘ =  2200  –  ` 396  =  ` 1804
GST ‘o CGST  H$m à{VeV = 50%
GST ‘o  SGST  H$m à{VeV = 50%

GST ‘|  CGST ‘wë¶ = 
50396

100
×  = ` 198

Cgr àH$ma GST ‘| SGST H$m ‘wë¶ = 
50396

100
×  = ` 198

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:10 EH$ OmoS>r OwVo H$m ‘wë¶  ̀ 1000 h¡ Cg na 5 %  GST cJm¶m J¶m h¡& Cg {~c H$s
aH$‘ kmV {H$OrE&
hc hc hc hc hc :  ` 100 na  GST  ` 5 XoZo hmoJo &

` 1000 na GST H$a = 5 1000 50
100

× =` `

[~c H$s aH$‘ = dñVw H$s Xa + GST = `1000 + `50 = ` 1050.

Aä`mgAä`mgAä`mgAä`mgAä`mg - 5.2

1. df© 2012 _| {díd ̂ a _| 36.4 H$amo‹S> B§Q>aZoQ> Cn^mo³Vm aho& AJbo 10 df© _| ̀ h g§»`m 125%
VH$ ~‹T>Zo H$s g§̂ mdZm h¡& df© 2022 VH$ A§VaOmb Cn^mo³VmAm| H$s g§»`m {ZYm©[aV H$s{OE&

2. EH$ _H$mZ ‘m{bH$ ha gmb AnZo _H$mZ H$m {H$am`m 5% ~‹T>mVm h¡& `{X A~ CgH$m {H$am`m
` 2500 à{V_mh h¡ Vmo AJbo Xmo df© Ho$ ~mX dh {H$am`m {H$VZm hmoJm ?

3. gmo_dma H$mo EH$ H§$nZr Ho$ eò a Ho$ _yë` ̀  7.50 Wo& _§Jbdma H$mo CgH$m _yë`  6% A{YH$ hþAm
Am¡a ~wYdma H$mo 1.5% H$_ hþAm Am¡a Jwédma H$mo 2% H$_ hþAm& ewH«$dma H$mo O~ eò a ~mOma
Iwbm Vmo àË òH$ eò a Ho$ _yë` ³¶m hmoJm?

4. AmOH$b µOoamŠg H$s _erZ _| {H$gr ̂ r Amo[a{OZb H$mo ~‹S>m ̀ m N>moQ>m H$aZo Ho$ {bE {g\©$ Cg_|
AZwHy$b à{VeV H$mo XO© H$aZo go H$m_ ~Z OmVm h¡& aoe‘m 2 go‘r Mm¡S>o Am¡a 4 go‘r {MÌ H$mo

dñVw H$m Zm‘dñVw H$m Zm‘dñVw H$m Zm‘dñVw H$m Zm‘dñVw H$m Zm‘ n[a‘mU    én¶o à{Vn[a‘mU    én¶o à{Vn[a‘mU    én¶o à{Vn[a‘mU    én¶o à{Vn[a‘mU    én¶o à{V  ‘wë¶ ‘wë¶ ‘wë¶ ‘wë¶ ‘wë¶
Mmdc 10 kg              100 1000
g’©$ nmHo$Q> 3 kg                100 300
Xmco 6 kg                150 900
Hw $cHw $cHw $cHw $cHw $c 2200

Aä`mg 5.2Aä`mg 5.2Aä`mg 5.2Aä`mg 5.2Aä`mg 5.2
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~‹S>m H$aZm MmhVr h¡& CgZo ‘erZ H$mo 150% ~‹T>m¶m Am¡a {’$a dh {MÌ ~Zm¶m& CgHo$ Ûmam
~ZmE JE {MÌ H$s Mm¡‹S>mB© Am¡a b§~mB© ³¶m hmoJr?

5. {H$Vm~ na N>nm hþAm _yë` ̀ 150 h¡ Am¡a H$Q>m¡Vr à{VeV 15% h¡& H$Q>m¡Vr Ho$ ~mX H$m _yë` kmV
H$s{OE&

6. EH$ Cnhma H$m A§{H$V _yë` ̀  176 h¡& CgZo Cgo ̀  165 _| ~oMm Vmo Ny>Q> à{VeV kmV H$s{OE&
7. EH$ XwH$mZXma Zo ` 10 à{V ~ë~ Ho$ {hgm~ go 200 ~ë~ IarXo& bo{H$Z 5 ~ë~ Ho$ â ỳµO C‹S>

JE Am¡a aÔr _| Mbo J ò& eof ~ën àË òH$ ̀  12 _| ~oMo J ò& bm^ ̀ m hm{Z à{VeV kmV H$amo?
8. {ZåZ Vm{bH$m C{MV gyMZmAm| _| ^[aE& (Ohm± Amdí`H$ hmo)

   H«$.g§        bm._y IM© {dH«$`      bm^      hm{Z bm^ %   hm{Z %
_yë`

1 `      750 `    50 `80

2 `    4500 `  500 `1,000

3 ` 46,000 ` 4000 `60,000

4 `    300 `    50 12%

5 `     330 `    20 10%

9. EH$ _oµO na 5% bm^ boVo hþE Cgo ̀  2,142  _| ~oMm J¶m& 10% bm^ CR>mZo Ho$ {bE Cgo {H$VZo
_| ~oMZm hmoJm?

10. Jmonr Zo B~«m{h_ H$mo EH$ K‹S>r 12% bm^ go ~oMr& B~«m[h_ Zo Cgo Om°Z H$mo 5% hm{Z go ~oMr&
`{X Om°Z Zo  `1,330 {XE Vmo Jmonr H$m _yë` kmV H$s{OE&

11. _Yw Am¡a H${dVm Zo EH$ Z`m Ka ` 3,20,000 _| IarXm& Hw$N> Am{W©H$ H$_r Ho$ H$maU CÝhm|Zo
Cg Ka H$mo ` 2, 80,000 _| ~oM {X ò& BÝh| kmV H$s{OE&
  (a) CR>m`r JB© hm{Z (b) bm^ à{VeV

12. EH$ nwZ…{dH«o$Vm Zo H$ma Ho$ _m{bH$ go EH$ nwamZr-H$ma ` 1,50,000 _| IarXr& CgH$s _aå_V
VWm a§JdmZo ‘| CgZo ̀  20,000 IM© {H$ ò Am¡a ̀  2,00,000 _| ~oM {X`m& CgH$s bm^ ̀ m hm{Z
kmV H$s{OE& CgH$m à{VeV ^r kmV H$s{OE&

13. b{bVm Zo AnZm OÝ_{XZ na hmoQ>b go EH$ nmg©b {b`m& CgH$m {~b 5% _yë`m§{H$V-H$a g{hV
` 1,450 Wm& b{bVm Zo hmoQ>b dmbo go Hw$N> Ny>Q> ‘m±Jr Am¡a CgZo 8%  Ny>Q> Xr& A~ `h _mby_
H$s{OE {H$ hmoQ>b Ho$ _m{bH$ H$mo b{bVm Zo {H$VZr am{e Xr&

14. `{X {ZåZ_yë` GST> g{hV h¢ Vmo àË òH$ H$m dmñV{dH$-_yë` kmV H$s{OE&
H«$.g§ dñVw GST % {~b H$m _yë` (`) dmñV{dH$ _yë` (`)

(i) hram 3% ` 10,300

(ii) àoea-Hw$H$a 12% `  3,360

(iii) \o$g-nmCS>a 28% `     256

123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345

123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345
123456789012345

1234567890123
1234567890123
1234567890123
1234567890123
1234567890123
1234567890123
1234567890123

1234567890123
1234567890123
1234567890123
1234567890123
1234567890123
1234567890123
1234567890123

123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678

123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678

123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
123456789012345678
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15. EH$ goc’$moZ H§$nZr Zo goc’$moZ H$m Xa 4050 {ZpíMV {H$¶m h¡ EH$ {S>ca 12% A{V[aº$ GST
XoH$a goc’$moZ IarXVm h¡&  {S>ca Zo {H$VZm GST MwH$m¶m h¡? Am¡a goc’$moZ H$m H«$‘ ‘wë¶ ³¶m
hmoJm?‘n’

16. EH$ gwna ‘mH}$Q> ‘| àË¶oH$ dñVw H$a Xa Bg àH$ma cJm¶m J¶m h¡ H$s, {Oggo 4% {dH«$¶ H$a
OmoS>Zo na Cgo {H$gr ^r àH$ma go én¶o ¶m n¡go ‘| n[adV©Z H$s Amdí¶H$Vm Zhr h¡& ³¶m|H$s
CgH$m n[aUm‘ ‘n’ én¶o hmoJm Ohm± ‘n’ EH$ KZmË‘H$ nwUmªH$ h¡& ‘n’ H$m g~go N>moQ>m ‘wë¶ kmV
{H$OrE?

5.7 MH«$d¥{Õ ì¶mO (Compound Interest) :

ã`mO dh am{e h¡ Omo ~¢H$ `m S>mH$-Ka {X¶o J¶o F$U na boVm h¡ ¶m O‘m am{e na XoVm h¡&
ì`mO dh A{V[aº$ am{e h¡ Omo _yb YZ na EH$ df© Ho$ {bE JUZm H$s OmVr h¡&
bo{H$Z Bg ã`mO H$s JUZm h_ H¡$go H$a|Jo? h_ Cg ã`mO H$s JUZm H$mo Š`m H$h|Jo Omo ã`mO

_ybYZ na nyao g‘¶ Ho$ {bE hmo, dh gmYmaU ¶m gab ã`mO H$hbmVm h¡& dh _ybYZ na ~‹T>m`m
J`m à{VeV h¡& h_ `h g_PZo Ho$ {bE EH$ CXmhaU XoI|Jo&
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:11 ` 2500 na 12%  dm{f©H$ ã`mO go 3 dfm] Ho$ {bE H$O© br JB©& gmYmaU ã`mO  kmV

H$s{OE Am¡a ~VmBE {H$ 3 dfm] Ho$ A§V _| {H$VZm {_lYZ àmá hmoJm?
hb hb hb hb hb : 12% dm{f©H$ ã`mO H$s Xa H$m AW© h¡, `100 na, 1 df© Ho$ {bE `12

Bg{bE ` 2500 na, EH$ df© Ho$ {bE ã`mO hmoJm?

1 df© Ho$ {bE ã`mO = ` × =
12 2500 300
100

`

3 df© Ho$ {b ò ã`mO = ` × ×
123 2500
100  = ` 900.

× ×
= =

T R P PTRI
100 100

I = ã`mO P = _yb YZ = ` 2500
T =  dfm] _| g_` = 3, R = ã`mO H$s Xa = 12
3 df© Ho$ A§V _| {_lYZ = _ybYZ + ã`mO

= ` 2500 + ` 900 = ` 3400.

{_lYZ = _ybYZ + ã`mO =  P + 
P T R

100
× ×

 = P
T R1
100
×⎛ ⎞+⎜ ⎟⎝ ⎠

O~ t = 1 df©,   {_lYZ A = P 
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠
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à`ËZ H$s{OE&

VmcrH$m nwU© {H${OE&

H«$.g§ _ybYZ (P) g_` (T) ã`mO H$s Xa ã`mO (I) = 
P T R

100
× ×

`  _| df© _| à{V df© (R) % _| `  _|
1 3000 3 6

2 2 5 50
3 1875 12 675

4 1080 2.5 90

a_oe Zo lrZy go 10% dm{f©H$ Xa go `100 H$m H$O© {b`m& Xmo df© Ho$ níMmV dh lrZy Ho$ nmg H$O©
dmng H$aZo Ho$ {bE J`m& a_oe Zo lrZy H$mo ` 120 {X¶o Am¡a H$hm {H$ Cgo `1 bm¡Q>mZo h¢& BZ XmoZm|
Zo AnZr JUZm Ho$ A§Va H$mo {ZåZ àH$ma go EH$ H$mJµO na {H$`m&

a_oe H$s nÕ{V lrZy H$s nÕ{V
nhbm df© _yb YZ ` 100 nhbm df© _yb YZ ` 100

ã`mO @ 10% `   10 ã`mO @ 10% `   10
Hw$b amer ` 110 Hw$b amer ` 110

Xÿgam df© _yb YZ ` 100 Xÿgam df© Principal ` 110
ã`mO @ 10% `   10 Interest @ 10% `   11
Xÿgao df© Ho$               = _ybYZ + ã`mO Xÿgao df© Ho$ A§V _|
A§V _| {_l YZ     - EH$ df© H$m + XoZr amer  = `121

                  ã`mO Xÿgao df©
H$m

                               = 100+10+10
                               = `120

XmoZm| nÕ{V`m| H$m A§Va ̀ 1 h¡& XmoZmo§ nÕ{V`m| _| A§Va Š`mo§ h¡? Amn AmgmZr go XoI gH$Vo h¢ {H$ Xÿgao
df© Ho$ ã`mO H$s JUZm H$aVo g_` a_oe Zo ` 100 _ybYZ {b¶m, O~{H$ lrZy Zo `110 {b¶m& a_oe
Ûmam {H$`m J`m ã`mO gmYmaU ã`mO H$hm OmVm h¡& ³¶m Amn OmZVo h¢ {H$ lrZy Ûmam {H$ ò J ò ã`mO
H$mo Š`m H$hVo h¢? `h MH«$d¥[Õ ã`mO H$hbmVm h¡& Bg{bE MH«$d¥X²{Y ã`mO AmnH$mo ã`mO Ho$ D$na
ã`mµO boZm ~VmVm h¡& Amn H$~ Am¡a H$m¡Z-gm ã`mO ngÝX H$aVo h¢?
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5.8 MH«$d¥{Õ ã`mO Ho$ {bE gyÌ {Z‘m©U …

Cn ẁ©º$ CXmhaU _| h_Zo XoIm {H$ lrZy Zo MH«$d¥{Õ ã`mO H$s JUZm H$s& EH$ ̀ m Xmo df© Ho$ {bE Bg
Vah H$s JUZm Vmo R>rH$ h¡, bo{H$Z ̀ {X Xmo df© go A{YH$ hmo Vmo Š`m Bgr Vah JUZm H$aZm Mm{hE?
MH«$d¥{Õ ã`mO H$s JUZm H$aZo Ho$ {bE Š`m H$moB© g§{já {d{Y h¡? EH$ CXmhaU Ho$ Ûmam h_ kmV
H$a|Jo&

O~ t = 1df©,  {_lYZ (A) = 1
100
RP ⎛ ⎞+⎜ ⎟

⎝ ⎠
gmYmaU ã`mO go

_mZbmo P1= `10,000 Am¡a R = 12% à{V df©

 lrZy H$s nÕ{V Cgr nÕ{V H$s gm_mÝ` nÕ{V
1st df© _ybYZ P1 ` 10,000 _ybYZ             P1

{_lYZ A1 10000
121

100
⎛ ⎞+⎜ ⎟⎝ ⎠     1st df© {_lYZ A1 A1= P1

R1
100

⎛ ⎞+⎜ ⎟⎝ ⎠

= 10000
112
100
⎛ ⎞
⎜ ⎟⎝ ⎠

=  ` 11,200

2nd df© _ybYZ P2  ̀  11,200 2nd df© _ybYZ P2 = P1
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

{_lYZ A2 11200
121

100
⎛ ⎞+⎜ ⎟⎝ ⎠

{_lYZ A2 A2 = P2
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

= 11200
112
100
⎛ ⎞
⎜ ⎟⎝ ⎠

= P1

R R
1 1

100 100
+ +

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=  ` 12,544 = P1

2R1
100

⎛ ⎞+⎜ ⎟⎝ ⎠

$ A n = P1

nR1
100

⎛ ⎞+⎜ ⎟⎝ ⎠

gm_mÝ`V… h_ H$h gH$Vo h¡ {H$ A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

bo{H$Z Bg Vah H$aZo go h_H$mo {g\©$ ‘n’ df© Ho$ A§V H$m {_lYZ àmá hmoJm& MH«$d¥{Õ ã`mO H¡$go àmá
hmoJm? hm±! ̀ h Vmo ~hþV hr gab h¡& A§{V_ am{e go _ybYZ H$mo KQ>mZo na MH«$d¥{Õ ã`mO àmá hmoJm&

∴ C.I = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

− P
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Bg Vah gmYmaU ã`mO VWm MH«$d¥{Õ ã`mO _| Š`m A§Va h¡? gmYmaU ã`mO à{Vdf© g_mZ hmoVm
h¡& bo{H$Z MH«$d¥{Õ ã`mO g_` na ~‹T>Vm ahVm h¡&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:12   5000 H$mo 8% à{V df© H$r Xa go 2 df© Ho$ {bE MH«$d¥{Õ ã`mO VWm {_lYZ ‘mby‘
H$s{OE&

hb hb hb hb hb : P =  `5000;    R = 8%  Am¡a n = 2 df©

A  = P 
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    = 5000
281

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    = 5000×
108 108
100 100

× =  ` 5832.

A{O©V ã`mO = {_lYZ - _ybYZ
                                 = ` 5832 – ` 5000

    =  ̀  832

`h H$s{OE

1. 6 df© Ho$ {bE 5%  à{Vdf© H$s Xa go ̀  20,000 na {H$VZm MH«$d¥{Õ ã`mO A{O©V
{H$`m Om òJm?

2. ` 12600 na 10%  à{V df© Xa go 2 dfm] Ho$ {bEo MH«$d¥{Õ ã`mO kmV H$s{OE&

5.9 dm{f©H$ VWm AY©dm{f©H$ MH«$d¥{Õ ã`mO H$m g§`moOZ
      {nN>bo gdmbm| _| AmnZo XoIm h¡ {H$ h_Zo dm{f©H$ g§̀ moOZ ã¶mO H$m Cn`moJ {H$`m h¡& h_
ã`mO H$s Xa H$mo AY©dm{f©H$ `m Ì¡_m{gH$ ^r g§̀ moOZ H$a gH$Vo h¡§&
O~ ã`mO H$m dm{f©H$ g§̀ moOZ Zht hmoVm h¡ Vmo Cg g_`m§Va H$mo Š`m H$hVo h¡§ {OgHo$ ~mX ã`mO,
_ybYZ ‘| Omo‹S>m OmVm h¡& `h g_n[adV©Z H$mb H$hbmVm h¡& O~ ã`mO H$m AY©dm{f©H$ g§̀ moOZ hmo
V~ àË òH$ 6 _mh Ho$ Xmo g_n[adV©Z H$mb hmoVo h¢& Eogr {ñW{V _| ã`mO dm{f©H$ Xa H$m AmYm hmoJm
Am¡a ã`mO H$m g§̀ moOZ df© H$s g§»`m H$m XwJZm hmoJm&
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:13 `{X ã`mO H$m g§̀ moOZ AY©dm{f©H$ hmo Vmo ` 1000 na 10% Xa go 1 df© Ho$ MH«$d¥{Õ

ã`mO H$s JUZm H$s{OE&
hbhbhbhbhb: `hm± ã`mO H$m AY©dm{f©H$ g§̀ moOZ h¡, Bg{bE EH$ df© _| Xmo g_n[adV©Z H$mb hm|§Jo&

Bg{bE  n = 2

SCERT TELA
NGANA



 am{e`m| H$s VwbZm 119

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

6 _hrZo Ho$ {bE ã`mO H$s Xa =  
1 10% 5%
2
× =

A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  1000
251

100
⎛ ⎞+⎜ ⎟⎝ ⎠

=  1000
2105

100
⎛ ⎞
⎜ ⎟⎝ ⎠

=  ` 1102.50

MH«$d¥{Õ ã`mO  = A – P = 1102.50 – 1000 = `102.50

Bgo H$s{OE&

   {H$VZo g_n[adV©Z H$mb Ho$ {bE ã`mO H$m g§̀ moOZ hþAm h¡& àË òH$ _| Xa ^r kmV
H$s{OE&

1. EH$ am{e 1
1
2  df© Ho$ {bE 8% à{V df© H$s Xa go AY©dm{f©H$ g§̀ moOZ

2. EH$ am{e 2 df© Ho$ {bE 4% à{V df© H$s Xa go AY©dm{f©H$ g§̀ moOZ

gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&

`{X ã`mO H$m Ì¡_m{gH$ g§̀ moOZ hmo Vmo Š`m hmoJm? Cg_| {H$VZo g_n[adV©Z H$mb hm|Jo? Ì¡_m{gH$
H$s Xa Š`m hmoJr? dh dm{f©H$ Xa H$m {H$VZm ^mJ hmoJm? AmnHo$ {_Ìm| go MMm© H$s{OE&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU :14 `{X ã`mO H$m AY©dm{f©H$ g§̀ moOZ hmo Vmo ` 12000 H$m 1
1
2  df© Ho$ {bE 10% H$s

Xa go {H$VZm {_lYZ XoZm hmoJm?
hbhbhbhbhb: ã`mO H$m g§̀ moOZ AY©dm{f©H$ hmoZo Ho$ H$maU, 1

1
2  df© _| 3 g_m§Va H$mb  hm|Jo&

Bg{bE   n = 3  ,

Xa = 
1 10% 5%
2
× =

A =  P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  12000
351

100
⎛ ⎞+⎜ ⎟⎝ ⎠
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    =  12000
3105

100
⎛ ⎞
⎜ ⎟⎝ ⎠

    =  ` 13891.50
MH«$d¥{Õ ã`mO =  A – P

=  13891.50 – 12000
= ` 1891.50

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:15 `mXæ`m Zo AnZr n[adma H$s Amdí`H$Vm Ho$ {bE ` 5120 H$m 12
1
2 % à{V df© H$s

Xa go dm{f©H$ g§̀ moOZ {H$¶m& Xmo df© Zm¡ _mh Ho$ níMmV Cgo {H$VZm {_lYZ Am¡a
Hw$b ã`mO XoZm hmoJm&

hb hb hb hb hb : aoe_m Zo Bg g_ñ`m H$mo Bg Vah hb H$aZo H$m à`mg {H$`m& g~go nhbo CgZo g_`
H$mo dfm] _§o ~Xbm

2 df© 9 _mh = 2
9

12  df©  =  2
3
4 df©

CgZo Bgo gyÌ _| {bIZo H$m à`ËZ {H$`m Omo Cgo nVm h¡ A = 5120
32
4251

200
⎛ ⎞+⎜ ⎟⎝ ⎠

A~ dh AQ>H$ JB©& CgZo AnZo AÜ`mnH$ go nyN>m {H$ {^Þ Ho$ ê$n Ho$ KmVm§H$ H$mo
H¡$go kmV {H$`m Om`?
AÜ`mnH$ Zo EH$ g§Ho$V {X`m& nhbo nyU© g§»`m H$m {_lYZ kmV H$amo& CgHo$ níMmV

Bg am{e H$mo _ybYZ Ho$ ê$n _| Cn`moJ H$aVo hþE 
3
4  df© Ho$ {bE gab ã`mO kmV

H$amo&

Bg{bE A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A = 5120
2251

200
⎛ ⎞+⎜ ⎟⎝ ⎠

    = 5120
2225

200
⎛ ⎞
⎜ ⎟⎝ ⎠

    =  é.6480

eof 9 _mh H$m ã`mO = 6480 
25 3 1
2 4 100

× × ×  =  ` 607.50.

Bg{bE 2 df© 9 _mh Ho$ níMmV `mXæ`m H$mo XoZm hmoJm
      =   6480 +  607.50 = ` 7087.50
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Bg{bE Hw$b MH«$d¥{Õ ã`mO =  7087.50 –   5120 =  ` 1967.50

5.10  MH«$d¥{Õ ã`mO Ho$ gyÌ H$m Cn¶moJ

h_ MH«$d¥{Õ ã`mO H$m gyÌ H$hm± Cn`moJ H$aVo h¡§? ã`mO H$s JUZm H$aZo Ho$ A{V[aº$ ̀ h gyÌ {^Þ
n[apñW{V`m| _| Cn`moJ {H$`m Om gH$Vm h¡& O¡go-
• OZg§»`m _| d¥{Õ `m H$_r&
• `{X d¥{Õ H$s Xa kmV hmo Vmo OrdmUwAm| H$s d¥{Õ&
• EH$ dñVw H$m _yë`, `{X CgH$m _yë` AmJm_r dfm] _| ~‹T>Vm Wm&
CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU :16 EH$ Jm±d H$s OZg§»`m 6250 h¡& kmV hþAm h¡ {H$ à{V df© OZg§»`m _| 8% à{V df©

H$s Xa go d¥{Õ hmoVr h¡& AJbo 2 df© Ho$ níMmV H$s OZg§»`m kmV H$s{OE&
hb hb hb hb hb : `hm± P = 6250        R = 8%         T = 2 df©

Xmo df© Ho$ ~mX OZg§»`m A =  P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  6250
281

100
⎛ ⎞+⎜ ⎟⎝ ⎠  =  6250

2108
100
⎛ ⎞
⎜ ⎟⎝ ⎠ =  7290

 CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU :17 EH$ a~a H$s J|X Hw$N> D±$MmB© go {JamB© JB©& nVm Mbm {H$ dh N>mo‹S>r JB© D±$MmB© Ho$ {g\©$
90%  CN>br& ̀ {X dh J|X 25 _r. D±$Mr B_maV go {JamB© JB© hmo Vmo ̂ y{_ na Xmo ~ma
CN>bZo Ho$ ~mX dh {H$VZr D±$MmB© VH$ CR>oJr?

hbhbhbhbhb: nhbr ~ma dh 90%  hmoJm& Bg{bE ha ~ma dh AnZr D±$MmB© go 10% H$‘ CN>bVr
h¡&
Bg{bE R = -10% boVo hþ̀ o `h g_ñ`m hb H$s Om gH$Vr h¡&

P = 25 _r. Am¡a  n = 2
Xmo ~ma ŷ{_ na CN>bZo Ho$ níMmV, J|X H$s D±$MmB©

A =  P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  25
2101

100
⎛ ⎞−⎜ ⎟⎝ ⎠

    =  25
290

100
⎛ ⎞
⎜ ⎟⎝ ⎠ =  20.25 _r.
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1. gwYmH$a Zo AnZo Ka H$mo Z`m ~ZmZo Ho$ {bE ~¢H$ go ` 15 000 F$U {b ò& CgZo Bg am{e H$mo
9% à{Vdf© H$s Xa na 8 df© Ho$ {bE gmYmaU ã`mO na CYma {b`m& BgH$m _m{gH$ {H$íV Š`m
hmoJm?

2. ` 21000 _| EH$ Q>r.dr. IarXr JB©& EH$ df© Ho$ ~mX Q>r.dr. Ho$ _yë` _| 5%  {JamdQ> AmB©&  EH$
df© Ho$ ~mX Cg Q>r.dr. H$m _yë` kmV H$amo&

3. ` 8000 H$mo 5%  à{V df© H$s Xa go 2 dfm] Ho$ {bE MH«$d¥{Õ ã`mO VWm {_lYZ dm{f©H$
g§̀ moOZ go kmV H$s{OE&

4. ` 6500 H$mo 2 df© Ho$ {bE dm{f©H$ g§̀ moOZ go MH«$d¥{Õ ã`mO Am¡a {_lYZ kmV H$s{OE& nhbo
df© _| ã`mO H$s Xa 5% à.d. VWm Xÿgao df© _| 6% à{V df© h¡&

5. EH$ {dÎm H$ånZr go à{V^m Zo  ̀  47000 F$U 17% H$s Xa go gmYmaU ã`mO na 5 df© Ho$ {bE
{b¶m Am¡a H$ma IarXr&
(a) {dÎm H§$nZr H$mo à{V^m H$mo {H$VZm {_lYZ XoZm n‹S>oJm?
(b) CgH$m ‘m{gH$ {H$íV ³¶m hmoJm?

6. df© 2011 _| h¡Xam~mX H$s OZg§»`m 68,09,000 Wr& ̀ {X dh 4.7%  à{V df© H$s Xa go ~‹T>Vr
h¡ Vmo df© 2015 Ho$ A§V VH$ CgH$s OZg§»`m Š`m hmoJr?

7. MH«$d¥{Õ ã`mO kmV H$s{OE O~ ` 10000 H$s am{e 8 1
2 % à{V df© H$s Xa go 1 gmb 3 _mh

Ho$ {bE dm{f©H$ g§̀ moOZ {H$`m J`m h¡?
8. Am[a\$ Zo EH$ ~¢H$ go ` 80,000 H$O© {b`m& `{X ã`mO H$s Xa 10% à{V df© Am¡a g_`

1
1
2 df© hmo Vmo CgHo$ {_lYZ _| A§Va kmV {H${OE O~

(i) dm{f©H$ g§̀ moOZ hmo (ii) AY©dm{f©H$ g§̀ moOZ hmo&
9. _¢Zo àgmX go ̀  12000, 2 df© Ho$ {bE, 6% à{V df© ã¶mO H$s Xa go CYma {b¶m& ̀ {X _¢Zo ̀ h

am{e 6% à{Vdf© H$s Xa na dm{f©H$ g§̀ moOZ go {b`m hmoVm Vmo _wPo {H$VZr A{YH$ am{e XoZr
hmoVr?

10. EH$ à`moJembm Ho$ EH$ à`moJ _| OrdmUw H$s d¥{Õ 2.5% à{V K§Q>m h¡& Xmo K§Q>o Ho$ A§V _|
OrdmUwAm| H$s g§»¶m kmV H$s{OE `{X Ama§{^H$ g§»`m 5, 06,000 hmo&

11. dm{f©H$ g§̀ moOZ Ho$ {hgm~ go H$_bm Zo ~¢H$ go ` 26400, 15% à{Vdf© H$s Xa go H$O© {b¶m&
H$O© MwH$mZo Ho$ {bE Cgo 2 df© 4 _mh Ho$ A§V _| {H$VZm {_lYZ XoZm hmoJm?

12. ^maVr Zo ̀  12500, 12% à{V df© H$s Xa go 3 df© Ho$ {bE gmYmaU-ã`mO na CYma {b`m Am¡a
_mYwar Zo dhr am{e, g_mZ g_` Ho$ {bE 10% à{V df© Ho$ {bE dm{f©H$ g§̀ moOZ na {b`m&
H$m¡Z {H$VZm A{YH$ ì¶mO XoJm?

   Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 5.3
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13. ` 10000 H$s _erZar Ho$ _yë` _| 5% {JamdQ> AmB©& 1 df© Ho$ níMmV CgH$m _yë` H$m hmoJm?
14.. EH$ eha H$s OZg§»`m 2 df© Ho$ níMmV kmV H$s{OE Omo A~ 12 bmI h¡ Am¡a Cg‘| à{Vdf©

4% H$s Xa go d¥{Õ hmoVr hmo&

15. `{X Ì¡_m{gH$ YN¿̨ ƒwutΩá ã`mO hmo Vmo ̀  1000, 1 df© Ho$ {bE, 10% à{V df© go MH«$d¥{Õ ã`mO
kmV H$s{OE&

_w»`m§e
1. Xmo gmYmaU AZwnmV H$mo EH$ AZwnmV _| ~VmZm, O¡go- ~mø nXm| H$m JwUZ\$b,

_Ü` nXm| Ho$ JwUZ\$b Ho$ g_mZ hmoJm& Bgo h_ Jw{UZ AZwnmV H$hVo h¡§& Omo {X ò
J ò Xmo AZwnmVm| H$m Jw{UV AZwnmV hmoVm h¡& `{X a : b Am¡a c : d {XE JE Xmo

AZwnmV h¡§ Vmo CgH$m Jw{UV AZwnmV   a c ac
b d bd
× =  AWm©V ac : bd

2. à{VeV (%) EH$ g§»`m H$mo 100 go VwbZm H$aVm h¡& à{VeV eãX H$m AW© h¡

gm¡ _| gm¡ `m àË òH$ 100 _| 100% = 
100
100  & `h EH$ {^Þ h¡ {OgH$m ha

h_oem 100 hmoVm h¡&
3. H$Q>m¡Vr, A§{H$V _yë` H$m H$_ {H$`m hþAm à{VeV h¡& _yë` _| H$_r H$mo H$Q>m¡Vr

H$hVo h¢& `h A§{H$V _yë` na `m gy{MV _yë` na {H$`m OmVm h¡&
4. bm^ ̀ m hm{Z h_oem bmJV _yë` na kmV {H$`m OmVm h¡& bm^ ~‹T>o hþE bmJV

_yë` H$m EH$ CXmhaU h¡ Am¡a hm{Z H$_ {H$ ò _yë` H$m CXmhaU h¡&
5. VAT, {dH«$` _yë` na bJm`m OmVm h¡ Am¡a {~b _| Omo‹S> {X`m OmVm h¡&
6. gmYmaU-ã`mO, _ybYZ H$m ~‹T>m hþAm à{VeV h¡&

7. gmYmaU-ã`mO I = 
P T R

100
× ×

 Ohm± P =  _ybYZ, T  =  g_` df© _|,
R = ã`mO H$s Xa

8. {_lYZ = _ybYZ + ã`mO = P  + 
P T R

100
× ×

 = P 
T R1
100
×⎛ ⎞+⎜ ⎟

⎝ ⎠
9. MH«$d¥{Õ ã`mO AmnH$mo ã`mO na ã`mO A{O©V H$aZo H$s AZw_{V XoVm h¡&

10. ‘n’ df© Ho$ A§V _| MH«$d¥{Õ H$m {_lYZ A = P 
nR1

100
⎛ ⎞+⎜ ⎟
⎝ ⎠

11. dh g_` {OgHo$ ~mX ã`mO, _ybYZ ‘| Omo‹S> {X`m OmVm h¡ dh g_n[adV©Z
H$mb H$hbmVm h¡& O~ ã`mO H$m AY©dm{f©H$ g§̀ moOZ hmo Vmo EH$ df© _| 6
_hrZo Ho$ Xmo g_n[adV©Z H$mb hmoVo h¢& Eogr pñW{V _| AY©dm{f©H$ Xa, dm{f©H$
Xa H$m AmYm hmoJm&
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g‘mZ AZwnmVm| H$m ¶moJ

1. 3 1001 2 4 .....2 4 6 8 200+ + + + +  H$m ¶moJ ³¶m hmoJm?

³¶m h‘ BÝh| Bg àH$ma Omo‹S> gH$Vo h¢?
3 1001 2 4 .....2 4 6 8 200+ + + + + =  1 2 3 4 ..... 100

2 4 6 8 ..... 200
+ + + + +
+ + + + +

=  5050
2 5050×  =  1

2

¶{X 31 2

1 2 3
..... n

n

p pp p
q q q q= = = =

Vmo 3 1 2 31 2 1

1 2 3 1 2 3 1

....
..... .....

n n

n n

p p p p p pp p p
q q q q q q q q q

+ + + +
+ + + + = =

+ + + +

2.
a c
b d
=  ¶Ú¡d (iff)   a b c d

b d
+ +

=   ( ,b d > 0)

3 3 61 1 2iff2 6 2 6
++= =

        3 9
2 6=  Bgo {’$a go Bg àH$ma ^r {bIm Om gH$Vm h¡- 5 15 ......2 6=

¶Ú¡d

Š`m Amn OmZVo h¢?

nyd©H$mb _| J«rg _| dmñVwH$ma VWm H$bmH$ma Zo g_Pm {H$

H$moB© Eogm AmH$ma h¡ Omo Am`V Ho$ ê$n _| hmoVm h¡ Am¡a ~hþV

gwÝXa {XImB© XoVm h¡& Am`V Ho$ {bE CgH$s bå~r ŵOm

Am¡a N>moQ>r ŵOm H$m AZwnmV bJ^J  1.615 : 1

Om±M H$s{OE {H$ `h AZwnmV CgHo$ ~hþV {ZH$Q> h¡ Omo

gwZham AZwnmV H$hbmVm h¡& nmW}ZZ Zm_H$ J«rH$ _§{Xa

B©gm nyd© nm±Mdr eVmãXr _o§, g\o$X _m~©b go Bgr gwZhao

AZwnmV Ho$ AZwgma ~Zm`m J`m Wm& ̂ maV H$m VmO_hb

^r Bg gwZhao AZwnmV H$m EH$ CXmhaU h¡&
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AÜ¶m¶ 6

6.0 n[aM`

AmBE BH$mB© dJm] H$s ghm`Vm go dJm©H$ma AmH¥${V ~Zm |̀&
ZrMo Xr JB© Vm{bH$m _| BH$mB© dJm] H$s g§»`m na Ü`mZ Xmo&

H«$.g§»`m AmH¥${V ŵOm H$s bå~mB© BH$mB© _| BH$mB© dJm] H$s g§»`m

1 1 1

2 2 4

3 3 9

Bgr àH$ma Am¡a Xmo dJ© ~ZmBE&

Š`m Amn AZw_mZ bJm gH$Vo hmo {H$ 6> BH$mB© ŵOm dmbo dJ© Ûmam {H$VZo BH$mB© dJ© ~Zm gH$Vo hmo&
Cº$ narjU Ho$ AmYma na h_ 1, 4, 9, 16, 25 … BH$mB© dJm] Ûmam dJm©H$ma AmH¥${V ~Zm gH$Vo h¢&
1, 4, 9, 16, 25, … g§»`mAm| H$mo h_ Bg àH$ma Xem© gH$Vo h¢&

1 = 1 × 1 = 12

4 = 2 × 2 = 22

9 = 3 × 3 = 32

16 = 4 × 4 = 42

25 = …… × ……  = ……..
36 = ……. × …… = ……..
………………………………..
………………………………...
m = n × n =  n2  Ohm± m, n nyUmªH$ h¢&

dJ© _yb Ed§ KZ _ybdJ© _yb Ed§ KZ _ybdJ© _yb Ed§ KZ _ybdJ© _yb Ed§ KZ _ybdJ© _yb Ed§ KZ _yb     (SQUARE ROOTS AND CUBE ROOTS)

JwUZIÊS>m| Ho$ H«$_ na Ü`mZ
X|&

EH$ BH$mB© ^wOm dmbo dK© H$mo BH$mB© dJ© H$hVo h¢&
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AmnZo XoIm {H$ {XE H«$_ _| g§»`mAm| H$mo 2 g_mZ JwUZIÊS>m| Ho$ JwUZ\$b Ûmam Xem©̀ m OmVm h¡&
CXm: (i)   9 =  3 × 3

(ii) 49 =  7 × 7
(iii)   1.44 =  1.2 × 1.2
(iv)   2.25 =  1.5 × 1.5

gm_mÝ` ê$n _| nyUmªH$ ‘m’ H$mo n2 Ûmam Xem©̀ m OmVm h¡ Ohm± ‘n’ nyUmªH$ hmoVm h¡ Am¡a ‘m’ EH$ dJ©
g§§»`m hmoVr h¡&
g^r dJ© g§»`mE±, nyU© dJ© hmooVr h¢ qH$Vw g^r nyU© dJ©, dJ© g§»`mE± Zht hmo gH$Vt&
CXmCXmCXmCXmCXm: 2.25 EH$ nyU© dJ© h¡ Š`m|{H$ Bgo 2.25 = (1.5)2 = 1.5 × 1.5 Ûmam Xem©̀ m Om gH$Vm h¡& naÝVw
1.5 EH$ nyU© g§»`m Zht h¡& Bg{bE `h dJ© g§»`m Zht h¡&
Š`m 42 EH$ dJ© g§»`m h¡?
h_ OmZVo h¢ {H$ 62 = 36 Am¡a 72 = 49, `{X 42 EH$ dJ© g§»`m h¡ Vmo dh EH$ nyUmªH$ H$m dJ© hmoZm
Mm{hE Am¡a Bgo 6 Am¡a 7 Ho$ ~rM hmoZm Mm{hE bo{H$Z 6 Am¡a 7 Ho$ ~rM H$moB© ^r nyU© g§»`m Zht h¡
Bg{bE 42 dJ© g§»`m Zht h¡&
AmBE ZrMo Xr JB© Vm{bH$m _| nyU© dJm] H$m {ZarjU H$a|&

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

Š`m C³V Vm{bH$m _| A§{H$V nyU© dJm] Ho$ Abmdm ^r H$moB© nyU© dJ© g§»¶m h¡?
Bgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OE:

1. {ZåZ g§»`mAm| Ho$ _Ü` Ho$ nyU© dJm] H$mo {b{IE&
(i)  100 Am¡a 150 (ii) 150 Am¡a 200

2. Š`m 56 EH$ nyU© dJ© h¡? H$maU ~VmBE&
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6.1 dJ© g§»`mAm| Ho$ JwUdJ© g§»`mAm| Ho$ JwUdJ© g§»`mAm| Ho$ JwUdJ© g§»`mAm| Ho$ JwUdJ© g§»`mAm| Ho$ JwU :

{ZåZ Vm{bH$m _| [a³V ñWmZm| H$s ny{V© H$s{OE&

g§»`mg§»`mg§»`mg§»`mg§»`m dJ©dJ©dJ©dJ©dJ© g§»`mg§»`mg§»`mg§»`mg§»`m dJ©dJ©dJ©dJ©dJ© g§»`mg§»`mg§»`mg§»`mg§»`m dJ©dJ©dJ©dJ©dJ©
1 1 11 121 21 441
2 4 12 144 22 .........
3 9 13 ......... 23 529
4 16 14 196 ........ 576
5 25 15 225 25 625
6 ......... 16 .......... .......... ..........
7 49 17 289 .......... ..........
8 64 18 324 .......... ..........

........ 81 19 361 .......... ..........
10 100 20 400 .......... ..........

Cº$ Vm{bH$m _| dJ© g§»`mAm| Ho$ BH$mB© ñWmZ Ho$ A§H$mo§ na Ü`mZ Xmo& Amn XoI|Jo {H$ ò g§»`mE± BH$mB©
ñWmZ na  0, 1, 4, 5, 6 Am¡a 9 h¢& {H$gr ̂ r BH$mB© ñWmZ na 2, 3, 7 ̀ m 8 Zht h¡& Bg{bE BZ g§»`mAm|
Ho$ BH$mB© ñWmZ na 2, 3, 7 `m 8 hmoVm h¡ Vmo dh g§»`m nyU© dJ© Zht h¡&

Š`m h_ H$h gH$Vo h¢ {H$ {OZ g§»`mAm| Ho$ BH$mB© ñWmZ na 0, 1, 4, 5, 6 `m  9 hmo dh nyU© g§»`m
h¡? gmo{ME&

à`ËZ H$amo …à`ËZ H$amo …à`ËZ H$amo …à`ËZ H$amo …à`ËZ H$amo …

1. {ZåZ g§»`mE± nyU© dJ© h¢ `m Zht, nhMm{ZE Am¡a H$maU ~VmBE&
(i)  84 (ii)  108 (iii)  271 (iv)  240 (v)  529

1, 9, 11, 19, 21 g§»`mAm| Ho$ dJ© {b{IE&
Š`m AmnZo g§»`m Ho$ BH$mB© ñWmZ Ho$ A§H$ Am¡a CZHo$ dJm] Ho$ ~rM g§~§Y H$m {ZarjU {H$`m?
{ZarjU Ho$ Ûmam `h nm`m J`m {H$ `{X {H$gr g§»`m H$m BH$mB© A§H$ 1 `m 9 hmo Vmo Cg g§»`m Ho$
dJ© H$m BH$mB© A§H$ Ho$db 1 hmoJm&
`{X {H$gr g§»`m H$m BH$mB© A§H$ 4 `m 6 hmo Vmo A§H$ g§»`m Ho$ dJ© H$m BH$mB© A§H$ h_oem 6 hmoJm&
Bgr àH$ma CZ dJ© g§»`mAm| Ho$ BH$mB© A§H$m| H$m nVm bJmBE {OZHo$ AÝV _| 0,2,3, 5, 7 Am¡a 8 hm|&
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Bgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OE

1. {H$Z dJ© g§»`mAmo§ H$s BH$mB© ñWmZ na 1 h¡?
(i)  1262 (ii)  1792 (iii)  2812 (iv)  3632

2. {H$Z dJ© g§»`mAm| Ho$ BH$mB© ñWmZ na 6 h¡?
(i)  1162 (ii)  2282 (iii)  3242 (iv)  3632

gmoMmo {dMma H$amo Ed§ {b{IEgmoMmo {dMma H$amo Ed§ {b{IEgmoMmo {dMma H$amo Ed§ {b{IEgmoMmo {dMma H$amo Ed§ {b{IEgmoMmo {dMma H$amo Ed§ {b{IE:

g§»`mE±g§»`mE±g§»`mE±g§»`mE±g§»`mE± dJm] _| A§H$m§o H$s g§»`mdJm] _| A§H$m§o H$s g§»`mdJm] _| A§H$m§o H$s g§»`mdJm] _| A§H$m§o H$s g§»`mdJm] _| A§H$m§o H$s g§»`m
(Ý ỳZV_) (A{YH$V_)

1-9 1 2

10-99 …….  4

100-999 5 .......

1009-9999 7 8

n A§H$ ....... .......

à`ËZ H$s{OE&à`ËZ H$s{OE&à`ËZ H$s{OE&à`ËZ H$s{OE&à`ËZ H$s{OE&

1. {ZåZ g§»`mAm| Ho$ dJm] Ho$ A§H$m| H$s g§»`m kmV H$s{OE&
(i)  72 (ii)  103 (iii)  1000

2.

27 , 20 Am¡a 30 Ho$ ~rM ‘| ahVm h¡&
272 , 202 Am¡a 302 Ho$ ~rM ‘| ahVm h¡&

A~ ~VmBE {H$ 272 {ZåZ go H$m¡Z gm hmoJm?
(i) 329 (ii)  525 (iii)  529 (iv)  729

0 10 20 30

0 100 400 900
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6.2. dJm] H$m amoMH$ H«$_ dJm] H$m amoMH$ H«$_ dJm] H$m amoMH$ H«$_ dJm] H$m amoMH$ H«$_ dJm] H$m amoMH$ H«$_ :
1. {ZåZ H«$_m| H$mo Ü`mZnyd©H$ Xo{IE Am¡a [aº$ ñWmZm| H$s ny{V© H$s{OE&

1 = 12              1+3 =4 =22           1 + 3 + 5 = 9 = 32          1+3+5+7 =16= 42

1 = 1 =  12

1 + 3 = 4 =  22

1 + 3 + 5 = 9 =  32

1 + 3 + 5 + 7 = 16 =  42

1 + 3 + 5 + 7 + 9 = 25 = 52

1 + 3 + 5 + 7 + 9 + 11 = ………. =  (  ) 2

1 + 3 + 5 + 7 + 9 + 11 + 13 = ………. =  (  ) 2

Cº$ H«$_ go h_ `h {ZîH$f© {ZH$mb gH$Vo h¢ {H$ àW‘ ‘n’ ê$‹T> àmH¥${VH$ g§»`mAm| H$m `moJ ‘n2’ Ho$
~am~a hmoVm h¡?
2. {ZåZ H«$_m| ‘| [aº$ ñWmZm| H$s ny{V© H$s{OE&

(11)2   = 121

(101)2 = 10201

(1001)2 = 1002001

(10001)2 = …………..

(1000001)2   = ……………

3. {ZåZ H«$_m| H$s ny{V© H$s{OE&
12 = 1

112 = 1 2 1

1112 = 1 2 3 2 1

11112 = 1 2 3 4 3 2 1

111112 =  …………………..

1111112 =  ……………………

BZ g§»`mAm| H$mo n¡{bZŚ>mo_ g§»`mE± H$hVo h¢ &

n¡{bZŚ>mo_ EH$ eãX, dmŠ` `m g§»`m hmoVr
h¡ {Ogo AmJo `m nrN>o n‹T>Zo _| CgH$m H«$_
Zht ~XbVm
CXm… ObO, NOON, MALAYALAM,
MADAM, Rats live on no evil star,
15651

1234567
1234567
1234567
1234567
1234567
1234567
1234567

12345
12345
12345
12345
12345

1234567
1234567
1234567
1234567
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12345671234567
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1234567
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1234567
1234567
1234567
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1234567
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1234567
1234567
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1234567
1234567
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1234567
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1234567
1234567
1234567
1234567

1234567
1234567
1234567
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1234567
1234567

12345
12345
12345
12345
12345
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1234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567
1234567
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12345
12345
12345
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12345
12345
12345
12345
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123456
123456
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4. ZrMo {X ò J ò H«$_ _§o [aº$ ñWmZm| H$s ny{V© H$s{OE&
12 + 22 + 22 = 32

 22 + 32 + 62 = 72

 32 + 42 + 122 = 132

 42 + 52 + (  )2 = 212

 52 +  (  )2 + 302  = (  )2

 62 + 72 + (  )2  =  (   )2

5. [aº$ ñWmZm| H$s ny{V© H$s{OE&

32 = 9 = 4 + 5
2 23 1 3 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠

52 = 25 = 12 + 13
2 25 1 5 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠
72 = 49 = 24 + 25                       (           +          )

112 = 121 = ….. + …..               
2 211 1 11 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠
152 = 225 = ….. + …..               (            +            )

Cº$ n[aUm_m| Ho$ AmYma na h_ {ZîH$f© {ZH$mb gH$Vo h¢ {H$ {H$gr ê$‹T> g§»`m (n) Ho$ dJ© H$mo Xmo

H«$_mJV g§»`mAm| Ho$ `moJ _| Bg àH$ma ì`º$ {H$`m Om gH$Vm h¡&  
2 2n 1 n 1
2 2

⎛ ⎞− +
+⎜ ⎟⎝ ⎠

6. H«$_mJV dJm] Ho$ _Ü` g§»`mE±:
{ZåZ Vm{bH$m _| [aº$ ñWmZ ^[aE

H«$_mJV dJ© H«$_mJV dJ© Ho$ _Ü` g§»`mE± g§~§Y
12 = 1;  22 = 4 2, 3 (1 Am¡a 4 Ho$ _Ü` 2  g§»`mE± h¢) 2×àW_ g§»`m H$m AmYma 1, (2×1=2)
22 = 4;  32 = 9 5, 6, 7, 8 (4 Am¡a 9 Ho$ _Ü` 4  g§»`mE± 2×àW_ g§»`m H$m AmYma 2, (2×2=4)

h¢)
32 = 9;  42 = 16 10,11,12,13,14,15 (9  Am¡a 16 Ho$ _Ü` 2×àW_ g§»`m H$m AmYma 3 (2×3=6)

6  g§»`mE± h¢)
42 = 16; 52 = 25 ................................................ 2×àW_ g§»`m H$m AmYma 4, (2×4=8)
52 = 25;  62 = 36 ................................................     ..................................................

............................. ................................................         ..................................................

BZ dJm] Ho$ `moJ H$m Ü`mZnyd©H$ {ZarjU H$amo
Š`m AmnZo BZ dJm] Ho$ AmYmamo§ _| H$moB© g§~§Ym| H$mo XoIm ?
³¶m dJm] H$s Vrgar g§»`m Am¡a nhbr d Xÿgar g§»`m Ho$ AmYmam|
_| H$moB© g§~§Y h¡?
Vrgar g§»`m Ho$ dJ© Am¡a A§{V_ g§»`m Ho$ dJ© _| {H$g àH$ma H$m
g§~§Y h¡?
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Vm{bH$m go H«$_mJV dJ© g§»`mE± Am¡a CZHo$ _Ü` g§»`mAm| H$m {ZarjU H$s{OE& Š`m BZHo$ _Ü` H$moB©
g§~§Y h¡?
Vm{bH$m H$s ghm`Vm go n2 Am¡a (n + 1)2 Ho$ _Ü` Eogr g§»`mE± kmV H$s{OE Omo dJ© g§»`m Zht h¡&
n2 Am¡a (n + 1)2 Ho$ _Ü` ‘2n’ g§»`mE± h¢ Omo dJ© Zht h¡&

Bgo H$a| Bgo H$a| Bgo H$a| Bgo H$a| Bgo H$a| :

1. 92 Am¡a  102  Ho$ ~rM {H$VZr g§»`mE± h¢ Omo nyU© dJ© Zht h¡?
2. 152 Am¡a 162 Ho$ ~rM {H$VZr g§»`mE± h¢ Omo nyU© dJ© Zht h¡?

à`ËZ H$a| à`ËZ H$a| à`ËZ H$a| à`ËZ H$a| à`ËZ H$a| :

aohmZ H$hVm h¡ {H$ 92 Am¡a 112 Ho$ ~rM 37 g§»`mE± h¡ Omo nyU© dJ© Zht h¡& Š`m
dh ghr h¡? H$maU ~VmBE&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 6.1

1. {ZåZ g§»`mAm| Ho$ BH$mB© ñWmZ na H$m¡Z-gm A§H$ hmoJm?
(i)  39 (ii)  297 (iii)  5125 (iv)  7286 (v)  8742

2. {ZåZ _| H$m¡Z-gr g§»`mE± nyU© dJ© h¢?
(i)  121 (ii)  136 (iii)  256 (iv)  321 (v)  600

3. {ZåZ g§»`mE± nyU© dJ© Zht h¡§& H$maU ~VmBE&
(i)  257 (ii)  4592 (iii)   2433 (iv)  5050 (v)  6098

4. kmV H$s{OE {H$ {ZåZ g§»`mAm| Ho$ dJ© g_ h¡§ `m {df_ ?

(i)  431 (ii)  2826 (iii)  8204 (iv)  17779 (v)  99998

5. {ZåZ g§»`mAm| Ho$ dJm] Ho$ _Ü` {H$VZr g§»`mE± hmoVr h¡§?
(i)   25; 26 (ii)  56; 57 (iii)  107;108

6. {~Zm Omo‹S>oo {ZåZ g§»`mAm| H$m `moJ kmV H$s{OE&
(i) 1 + 3 + 5 + 7 + 9 =

(ii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 =

(iii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 + 21 + 23 + 25 =
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6.3 n¡WmJmoag Ho$ {ÌH$ n¡WmJmoag Ho$ {ÌH$ n¡WmJmoag Ho$ {ÌH$ n¡WmJmoag Ho$ {ÌH$ n¡WmJmoag Ho$ {ÌH$ (Pythagorean Triplets)

_mZm
(i) 32 + 42  = 9 + 16 = 25 =  52

(ii) 52 + 122  = 25 + 144 = 169 = 132

g§»`mE± (3, 4, 5) Am¡a (5, 12, 13) n¡WmJmoag {ÌH$ Ho$ Hw$N> CXmhaU h¡&
gm_mÝ`V… a, b, c YZmË_H$ nyUmªH$ h¢ & `{X a2 + b2 = c2 V~ a, b, c n¡WmJmoag {ÌH$ H$hbmVo h¢&
a,b,c Ho$ _Ü` 1 Ho$ A{V[a³V `{X H$moB© gm_mÝ` IÊS> Zht h¡ Vmo {ÌH$ (a,b,c) ê$‹T> {ÌH$ H$hbmVo h¢&

Bgo H$a|Bgo H$a|Bgo H$a|Bgo H$a|Bgo H$a|
1. Om±M H$s{OE {H$ ³¶m {ZåZ g§»`mE± n¡WmJmoag {ÌH$ ~ZmVr h¢?

(i)  2, 3, 4 (ii)  6, 8, 10 (iii)  9, 10, 11 (iv)  8, 15, 17

2. EH$ n¡WmJmoag {ÌH$ br{OE& JwUH$ {b{IE& Om±M H$r{OE {H$ Š`m `h JwUH$
n¡WmJmoag {ÌH$ ~ZmVo h¢&

6.4 dJ©_yb dJ©_yb dJ©_yb dJ©_yb dJ©_yb (Square Roots)

{ZåZ dJm] H$mo Xo{IE Am¡a Vm{bH$m nyU© H$s{OE&

A = 4 A = 9 A = 16 A = 25

dJ© H$m joÌ\$b (dJ© go‘r)dJ© H$m joÌ\$b (dJ© go‘r)dJ© H$m joÌ\$b (dJ© go‘r)dJ© H$m joÌ\$b (dJ© go‘r)dJ© H$m joÌ\$b (dJ© go‘r) dJ© H$s ^wOmdJ© H$s ^wOmdJ© H$s ^wOmdJ© H$s ^wOmdJ© H$s ^wOm (go‘r)(go‘r)(go‘r)(go‘r)(go‘r)
(A) (S)

4 = 2 × 2 2

9 = 3 × 3 3

16 = 4 × 4 _____

25 = 5 × 5 _____

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
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123456
123456
123456
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12345
12345
12345
12345
12345
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12345
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12345
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12345
12345
12345
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12345
12345
12345
12345
12345
1234512345
12345
12345
12345
12345

12345
12345
12345
12345
12345

àË òH$ ñV§̂  Ed§ n§{º$ _| dJ©
H$s BH$mB`m± dJ© H$s ŵOm
Xem©Vr h¢&
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dJ© Ho$ joÌ\$b Am¡a CgH$s ŵOm Ho$ _Ü` Š`m Amn H$moB© g§~§Y XoIVo h¢?
h_| kmV h¡ {H$ dJ© H$m joÌ\$b = ŵOm× ŵOm = ŵOm2
`{X dJ© H$m joÌ\$b169 dJ© go._r. hmo Vmo ŵOm kmV H$amo&
_mZm dJ© H$s ŵOm ‘x’ go._r. h¡ &
⇒  169 =  x2

dJ© H$s ŵOm kmV H$aZo Ho$ {bE Eogr g§»`m kmV H$aZm Amdí`H$ h¡ {OgH$m dJ© 169 h¡ &
h_ OmZVo h¢ {H$ 169 = 132  V~ ŵOm H$r bå~mB© =13 go._r.
AV… `{X {H$gr dJ© g§»`m H$mo Xmo g_mZ IÊS>m| Ho$ JwUZ\$b Ho$ ê$n _| ì`º$ {H$`m OmE V~ dh
IÊS> Cg dJ© g§»`m H$m dJ©_yb H$hbmVm h¡& Bg àH$ma `h dJuH$aU H$m ì ẁËH«$_ h¡&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: 32 = 9 AV… 9 H$m dJ©_yb 3( 9  = 3) h¡&
42 = 16 AV… 16 H$m dJ©_yb 4( 16  = 4) h¡&
52 = 25 AV… 25 H$m dJ©_yb 5( 25 = 5) h¡&

`{X y2 = x V~ x H$m dJ©_yb y  h¡ ( )x y=

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: 1. 4  = 2 Š`m|{H$ 22 = 4

2. 16  = 4 Š`m|{H$ 42 = 16

3.  225  = 15 Š`m|{H$ 152 = 225  Am{X
{ZåZ Vm{bH$m H$mo nyU© H$s{OE&

dJ©dJ©dJ©dJ©dJ© dJ©_ybdJ©_ybdJ©_ybdJ©_ybdJ©_yb

12 = 1  1  = 1
22 = 4 4   = 2

32 = 9  9  = 3

42 = 16 16  = 4

52 = 25  25  = ……..

62 = 36 36  = ……..

72 = …......  = ……...

82 = ……..  = ………

92 = ……..  = ………

102 = ……..  = ………

25  `h dJ© h¡ XmoZm| 5 Am¡a
−5 H$m
AV… 25 H$m dJ©_yb h¡ 5 `m
−5.
Bg nmR> _| h_ Ho$db YZmË_H$
dJ©_yb AWm©V àYmZ dJ©_yb
H$m hr AÜ``Z H$a|Jo&

∴ 25  = 5.
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6.5 H«${_V {df_ g§»`mAm| Ho$ ì`H$bZ Ûmam dJ©_yb kmV H$aZm…H«${_V {df_ g§»`mAm| Ho$ ì`H$bZ Ûmam dJ©_yb kmV H$aZm…H«${_V {df_ g§»`mAm| Ho$ ì`H$bZ Ûmam dJ©_yb kmV H$aZm…H«${_V {df_ g§»`mAm| Ho$ ì`H$bZ Ûmam dJ©_yb kmV H$aZm…H«${_V {df_ g§»`mAm| Ho$ ì`H$bZ Ûmam dJ©_yb kmV H$aZm…

h_| kmV h¡ {H$, àË òH$ dJ© g§»`m 1 go àma§̂  hmoZo dmbr H«${_V {df_ àmH¥${VH$ Ho$ `moJ Ho$ ~am~a
hmoVm h¡&
_mZm, 1 + 3 = 4 = 22

1 + 3 + 5 = 9 = 32

1 + 3 + 5 + 7 = 16 = 42

1 + 3 + 5 + 7 + 9 = 25 = 52

Bg Z_yZo H$m {dnarV H«$_ go dJ©_yb kmV {H$`m Om gH$Vm h¡&

CXmhaUmW©, 49 kmV H$amo

MaU 1 49 – 1 = 48 (nhbr {dg‘ g§»¶m H$mo KQ>mZo na)
MaU 2 48 – 3 = 45 (Xÿgar {dg‘ g§»¶m H$mo KQ>mZo na)
MaU 3 45 – 5 = 40 (Vrgar {dg‘ g§»¶m H$mo KQ>mZo na)
MaU 4 40 – 7 = 33

MaU 5 33 – 9 = 24

MaU 6 24 – 11 = 13

MaU 7 13 – 13 = 0

49 go h_Zo gmV H«$_mJV {df_ g§»`mAm| (1 go àma§̂ ) H$mo KQ>m`m h¡ Am¡a  7 d§o Ma_ _| eyÝ` (0) àmßV
{H$`m h¡&

49 7∴ =

ZmoQ>… `{X Bg [H«$`m _| n[aUm_ eyÝ` Zht h¡ Vmo Xr JB© g§»`m EH$ nyU© dJ© Zht h¡&
Bgo H$a|Bgo H$a|Bgo H$a|Bgo H$a|Bgo H$a|:

(i) AmdVu ì`H$bZ Ûmam kmV H$s{OE {H$ {ZåZ g§»`mE± nyU© dJ© h¡ `m Zht?
(i) 55 (ii) 90 (iii) 121

AmdVu ì`H$bZ {H«$`m Ûmam {H$gr ^r dJ© g§»`m H$m dJ© _yb AmgmZr go kmV {H$`m Om gH$Vm h¡&
naÝVw ~‹S>r g§»`mE± O¡go 625, 729.......... Ho$ {bE ̀ h {H«$`m H$m\$s g_` boJr& AV… gab nÕ{V Ûmam
dJ©_yb kmV H$aZo H$m à`mg H$a§o&

1 + 3 + 5 + 7 + 9 + 11  + 13 = 72 = 49

49 – [1 + 3 + 5 + 7 + 9 + 11 + 13] = 0

AV… 49 EH$ nyU© dJ© h¡ &
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Xr JB© g§»`mAm| Ho$ dJ©_yb kmV H$aZo H$s Xmo {d{Y¶m± h¢& dh h¢-
(i)      ê$‹T> JwUZI§S> {d{Y
(ii) ^mJ {d{Y

6.6 ê$‹T> JwUZIÊS> {d{Y Ûmam dJ©_yb kmV H$aZmê$‹T> JwUZIÊS> {d{Y Ûmam dJ©_yb kmV H$aZmê$‹T> JwUZIÊS> {d{Y Ûmam dJ©_yb kmV H$aZmê$‹T> JwUZIÊS> {d{Y Ûmam dJ©_yb kmV H$aZmê$‹T> JwUZIÊS> {d{Y Ûmam dJ©_yb kmV H$aZm:
484 H$m dJ©_yb ê$‹T> JwUZIÊS> {d{Y Ûmam kmV H$a|&

MaUMaUMaUMaUMaU 1: g§»`m (484) Ho$ ê$‹T> JwUZIÊS> kmV H$s{OE&
h_| àmßV hmoVm h¡ 484 = 2 × 2 × 11 × 11

MaU MaU MaU MaU MaU 2: g_mZ JwUZIÊS>m| Ho$ ẁ½_ ~ZmBE&
484 = (2 × 2) × (11 × 11)

MaU MaU MaU MaU MaU 3: àË òH$ ẁ½_ go EH$ IÊS> M`{ZV H$aZo go
h_| àmá hmoJm

484  = 2 × 11 = 22

AV… 484 H$m dJ©_yb 22 h¡&
A~ h_ Hw$N> Am¡a CXmhaU XoIVo h¢&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 3 : 1296 H$m dJ©_yb ê$‹T> JwUZIÊS> {d{Y Ûmam kmV H$s{OE&

hbhbhbhbhb: 1296 H$mo ê$‹T> JwUZIÊS>m| _| {d^m{OV H$aZo na
1296 = (2 × 2) × (2 × 2) × (3 × 3) × (3 × 3)

1296  = 2 × 2 × 3 × 3

∴  1296   =  36

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 4 : 1764 H$m dJ©_yb kmV H$s{OE&

hb hb hb hb hb : 1764  H$mo ê$‹T> JwUZIÊS>m| _| {d^m{OV H$aZo na
      1764 = (2 × 2) × (3 × 3) × (7 × 7)

   1764    = 2  × 3 × 7

∴  1764   =  42

2 484

2 242

11 121

11 11

1

484 = (2 × 11) × (2 × 11) = (2 × 11)2

484 = 2(2 11)×
= 2 × 11
= 22

2 1764
2 882
3 441
3 147
7 49
7 7

1

2 1296
2 648
2 324
2 162
3 81
3 27
3 9
3 3

1
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: Eogr Ý ỳZV_ g§»`m kmV H$s{OE {Oggo {d^m{OV H$aZo na 720 EH$ nyU© dJ© ~Z
OmEJm&

hb hb hb hb hb : 720 H$mo ê$‹T> JwUZIÊS>m| _| {d^m{OV H$aZo na, h_| àmá hmoVm h¡
720 = (2 × 2) × (2 × 2) × (3 × 3) × 5

h_ XoIVo h¢ {H$ 2, 2, 3 ẁ½_ _| CnpñWV h¡§ O~ {H$ 5 EH$b h¡
AV… Xr JB© g§»`m H$mo 5 go JwUm H$aZo na nyU© dJ© àmá hmoJm&
Bg àH$ma àmá nyU© dJ© h¡
720 × 5 = 3600

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 6: dh Ý ỳZV_ g§»`m kmV H$s{OE {Oggo 6000 H$mo ^mJ XoZo na dh nyU© dJ© hmoJm&
n[aUm_r g§»`m H$m dJ©_yb kmV H$s{OE&

hbhbhbhbhb: 6000 H$mo ê$‹T> JwUZIÊS>m| _| {d^m{OV H$aZo na
6000 = 2 × 2 × 2 × 2 × 3 × 5 × 5 × 5

h_ XoIVo h¢ {H$ 2, 2, Am¡a 5 Omo{‹S>>`m| _| CnpñWV h¡§ naÝVw
3 Am¡a 5 Omo{‹S>`m| _| Zht h¡
AV… Xr JB© g§»`m H$mo 3 × 5 = 15 go {d^m{OV H$aZm hmoJm&
Bg àH$ma àmá nyU© dJ© = 6000 ÷ 15 = 400

400 = 2 × 2 × 2 × 2 × 5 × 5

400 H$m dJ©_yb hmoJm&

400 = (2 2) (2 2) (5 5)× × × × ×

= 2 × 2 × 5

= 20

Aä`mgAä`mgAä`mgAä`mgAä`mg - 6.2

1. {ZåZ g§»`mAm| Ho$ dJ©_yb ê$‹T> JwUZIÊS> {d{Y Ûmam kmV {H${OE&
(i)   441 (ii)  784 (iii)  4096 (iv)  7056

2 720
2 360
2 180
2 90
3 45
3 15
5 5

1

2 6000
2 3000
2 1500
2 750
3 375
5 125
5 25
5 5

1

2 400

2 200

2 100

2 50

5 25

5 5

1
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2. Eogr Ý ỳZV_ g§»`m kmV H$s{OE {Oggo 3645 H$mo JwUm H$aZo na H$h EH$ nyU© dJ© hmoJm&
3. 2400 H$mo H$m¡Z-gr Ý ỳZV_ g§»`m go JwUm H$aZm hmoJm {H$ dh EH$ nyU© dJ© hmo Om¶o& n[aUm_r

g§»`m H$m dJ©_yb ^r kmV H$amo&
4. 7776 H$mo {H$g Ý ỳZV_ g§»`m go {d^m{OV H$aZo na dh EH$ nyU© dJ© hmoJm?
5. EH$ ~JrMo _| 1521 d¥j Bg àH$ma bJmE JE h¢ {H$ àË òH$ H$Vma _| d¥jm| H$s g§»`m, H$Vmam|

H$s g§»`m Ho$ ~am~a h¡& H$Vmam| H$s g§»`m Am¡a àË òH$ H$Vma _| d¥jm| H$s g§»`m kmV H$amo&
6. EH$ nmR>embm _| {dÚm{W©̀ m| go ewëH$ Ho$ ê$n _| 2601 àmá {H$`m J`m& `{X àË òH$ {dÚmWu

Ûmam O_m ewëH$ Am¡a nmR>embm {dÚm{W©̀ m| H$s g§»`m g_mZ hmo Vmo nmR>embm _| {dÚm{W©̀ mo§ H$s
g§»`m Š`m Wr?

7. Xmo g§»`mAm| H$m JwUZ\$b 1296 h¡& `{X EH$ g§»`m Xÿgar g§»`m 16 JwUm h¡ Vmo XmoZm| g§»`mE±
kmV H$s{OE&

8. 7921 g¡{ZH$ EH$ Am°{S>Q>mo[a`_ _| Bg àH$ma ~¡R>o h¢ {H$ àË òH$ H$Vma _| g¡{ZH$m| H$s g§»`m Am¡a
H$Vmam| H$s g§»`m g_mZ h¡& Am°{S>Q>mo[a`_ _| {H$VZr H$Vma| h¢?

9. dJm©H$ma IoV H$m joÌ\$b 5184 dJ© _rQ>a h¡& EH$ Am`VmH$ma IoV H$m joÌ\$b kmV H$s{OE
{OgH$s n[a{_{V dJm©H$ma IoV H$s n[a{_{V Ho$ g_mZ h¡ Am¡a {OgH$s b§~mB© CgH$s Mm¡‹S>mB©
XþJZr h¡&

6.7 ^mJ {d{Y Ûmam dJ©_yb kmV H$aZm^mJ {d{Y Ûmam dJ©_yb kmV H$aZm^mJ {d{Y Ûmam dJ©_yb kmV H$aZm^mJ {d{Y Ûmam dJ©_yb kmV H$aZm^mJ {d{Y Ûmam dJ©_yb kmV H$aZm :

àmH¥${VH$ g§»`mAm| Ho$ dJ©_yb JwUZIÊS> {d{Y H$s ghm`Vm go kmV H$aZo H$s {d{Y
h_Zo grIr& ~‹S>r g§»`mAm| Ho$ {bE `h {d{Y bå~r Ed§ H${R>Z hmo OmVr h¡& AV…
Bg g_ñ`m H$m hb àmá H$aZo Ho$ {bE h_ ^mJ {d{Y H$m Cn`moJ H$aVo h¢&
784 H$m dJ©_yb ^mJ {d{Y Ûmam kmV H$a|&
MaU 1 : Xr JB© g§»`m Ho$ BH$mB© ñWmZ na CnpñWV A§H$ go ewê$ H$a g§»`m H$mo Xmo

g_yh _| ~m±{Q>E& àË òH$ g_yh na EH$ aoIm It{ME&
MaU 2 : EH$ A{YH$V_ g§»`m kmV H$s{OE {OgH$m dJ© nhbo g_yh Ho$ ~am~a ̀ m

Cggo H$_ hmo `m XmE± nhbr A§H$ (i.e. 2) Bgo ^mOH$ Am¡a ^mJ\$b
br{OE&

MaU 3 : ^mOH$ Ed§ ^mJ\$b Ho$ JwUZ\$b (2 × 2 = 4) H$mo nhbo A§H$ `m nhbo
g_yh go KQ>mBE  (i.e. 7 – 4 = 3)

MaU 4 : Xÿgao g_yh (i.e. 84) H$mo eof (i.e. 3) Ho$ Xm{hZr Amoa ZrMo bmBE& ̀ h Z`m
^mÁ` hmo OmEJm (AWm©V² 384)

MaU 5 : AJbo g§̂ m{dV ^mOH$ go ^mJ\$b H$mo XþJwZm (AWm©V² 2 × 2 = 4) H$s{OE
Am¡a CgHo$ Xm{hZr Amoa Ho$ ~mŠg _| {b{IE&

784

7842 2
4
3

   2   7 2
   4

84
−

384

   2   7 2
   4
 4   384

84
−

2 2784
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(

2

4 384 9
36

24
81 9=

(

2

4 384 8
32

64
64 8=

(

2

4 384 7
28
104
49 7=

MaU 6 :  A{YH$V_ g§̂ m{dV A§H$ kmV H$s{OE Vm{H$ Cgo ~m°Šg _| {bIZo
na ZE ^mOH$ Am¡a Bg A§H$ H$m JwUZ\$b ZE ^mÁ` (AWm©V² 48 ×
8 = 384) ~am~a Wm Cggo H$_ hmo&

MaU 7 : KQ>mZo na eof eyÝ` àmá hmoVm h¡& n[aUm_r ^mJ\$b 28 dJ©_yb h¡

784∴  = 28

gmoMmo, MMm© H$amo Am¡a {bImo …gmoMmo, MMm© H$amo Am¡a {bImo …gmoMmo, MMm© H$amo Am¡a {bImo …gmoMmo, MMm© H$amo Am¡a {bImo …gmoMmo, MMm© H$amo Am¡a {bImo …

{ZåZ {d^mOZ H$m {Z[ajU H$s{OE& H$maU ~VmBE {H$ D$nar CXmhaU _| ^mOH$ 48 _| 8 hr Š`m|
{b`m J`m h¡?

Hw$N> CXmhaU XoI|Jo
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU7: 1296 H$m dJ©_yb kmV H$s{OE &

hb hb hb hb hb : MaU 1

MaU 2

MaU 3

MaU 4

MaU 5

1296 36∴ =

    3  3
  9
12 96

    3  3
-9
12 96

   3 3
  -9
   6   396

1296

    3  36
-9

     396
  - 396

      0

12 96

66

Ü¶mZ Xr{OE

(

2

6 396 6
36
36
36 6
0

=

   2   7 28
   4
 4 8   384

  384
    0

84
−

     7 28
   4
  4   384

384
    0

84
−

8
−

2

1296

2 2

2

2

2

a a 2ab b a b

a a

2a b 2ab b

2ab b
0

+ + +

+ +

+
b(2a + b) = 2ab + b2

SCERT TELA
NGANA



   dJ©_yb Ed§ KZ_yb 139

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: 8281 H$m dJ©_yb kmV H$s{OE&

hb hb hb hb hb :

Bg{bE 8281 91=

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: Mma A§H$m| dmbr A{YH$V_ g§»`m kmV H$s{OE Omo EH$ nyU© dJ© h¡&

hbhbhbhbhb: g~go ~‹S>r Mma A§H$m| dmbr g§»`m h¡ 9999

^mJ {d{Y Ûmam 9999 H$m dJ©_yb kmV H$a|Jo
eof 198 Xem©Vm h¡ {H$ 9999 go dh g§»`m 198

`{X 9999 _| go 198 KQ>m`m OmE Vmo EH$ nyU© dJ© àmá hmoJm&
∴    9999 – 198 = 9801 Amdí`H$ nyU© dJ© h¡&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 10: dh Ý ỳZV_ g§»`m kmV H$s{O ò {Ogo 4215 go KQ>mZo na nyU©
dJ© àmá hmoJm?

hb hb hb hb hb : ^mJ {d{Y Ûmam eof h¡ 119

AWm©V² `{X 4215 go 119 KQ>m`m OmE Vmo EH$ nyU©
dJ© g§»`m àmá hmoJr&
AV… dh Amdí`H$ Ý ỳZV‘ g§»`m 119 h¡&

6.8 ^mJ {d{Y Ûmam Xe_bd g§»`mAm| Ho$ dJ©_yb^mJ {d{Y Ûmam Xe_bd g§»`mAm| Ho$ dJ©_yb^mJ {d{Y Ûmam Xe_bd g§»`mAm| Ho$ dJ©_yb^mJ {d{Y Ûmam Xe_bd g§»`mAm| Ho$ dJ©_yb^mJ {d{Y Ûmam Xe_bd g§»`mAm| Ho$ dJ©_yb :

CXm… 17.64  H$m dJ©_yb kmV H$a|&
MaU MaU MaU MaU MaU 1: g§»`m Ho$ nyUmªH$ ^mJ na EH$ aoIm It{ME& AWm©V² 17 na& ~mE§ go

XmE± Xe_bd H$s àË òH$ Omo‹S>r na aoIm It{ME&

MaU MaU MaU MaU MaU 2: dh A{YH$V_ g§»`m kmV H$s{OE (AWm©V² 4) {OgH$m dJ© nhbo
nyUmªH$ Omo‹S>r (17) Ho$ ~am~a hmo `m Cggo H$_ hmo& Bg g§»`m 4 H$mo
^mOH$ Am¡a nhbr Omo‹S>r 17 H$mo ^mÁ` br{OE& eof 1 àmá H$a|&
^mJ Xr{OE Am¡a eof àmá H$a| AWm©V²  1

MaUMaUMaUMaUMaU 3: AJbr Omo‹S>r ( 64) H$mo eof Ho$ Xm{hZr Amoa {bIH$a 164 àmá H$ao§&
`h Z`m ^mÁ` hmoJm&

Xo{IE

17.64

   9   91
         -81
 181    181

  -181
     0

82 81 (

2

18 181 1
18

1
1 1
0

=

   9  99
        -81
 189 18 99
        -17 01

  1 98

99 99

   6  64
        -36
    1   6 15
124    -4 96

  1 19

42 15

   4  . 4
        -16

  1

17 64

   4 . 4
        -16

  1.64

17 64
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MaUMaUMaUMaUMaU 4: ^mJ\$b H$mo XþJwZm H$s{OE (2 ×  4 = 8) Am¡a 8 {bIH$a Xm{hZr
Amoa EH$ {S>ã~m ~ZmBE 64 Xe_bd {^Þ dmbm ^mJ h¡ AV…
^mJ\$b _| Xe_bd {~ÝXþ bJmBE&

MaUMaUMaUMaUMaU 5: Cg A§H$ H$m AZw_mZ bJmBE {Ogo {bIZo na AmE ^mOH$ Ed§ Cg
A§H$ H$m JwUZ\$b ^mÁ` 164 Ho$ ~am~a `m Cggo H$_ hmo& `hm± na
dh A§H$ 2 h¡& {d^m{OV H$a| Am¡a eof àmá H$a|&

MaUMaUMaUMaUMaU 6: eof eyÝ` h¡ Am¡a H$moB© Omo‹S>r ~mH$s Zht h¡&
17.64 4.2=

A~ h_ Hw$N> Am¡a CXmhaU XoI|Jo&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 11: ^mJ {d{Y Ûmam 42.25 H$m dJ©_yb kmV H$s{OE&

hb hb hb hb hb : MaU 1 :

MaU 2 :

MaU 3 :

42.25 6.5∴ = .

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: 96.04   kmV H$s{OE&

hbhbhbhbhb:

Bg{bE  96.04  = 9.8

   4  . 4
-16

 8      - 164

17 64

   4  . 4.2
-16

 8 2     164
            -164

      0

17 64

   6 . 6
        -36

  6

42 25

    6 . 6.5
    6   -36
125   625
           -625

    0

42 25

   9  . 9.8
   9    -81
188 1504
        -1504

  0
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6.9 Eogr g§»`mAm| Ho$ dJ©_yb H$m AZw_mZ bJmZm Omo nyU© dJ© Zht h¡§Eogr g§»`mAm| Ho$ dJ©_yb H$m AZw_mZ bJmZm Omo nyU© dJ© Zht h¡§Eogr g§»`mAm| Ho$ dJ©_yb H$m AZw_mZ bJmZm Omo nyU© dJ© Zht h¡§Eogr g§»`mAm| Ho$ dJ©_yb H$m AZw_mZ bJmZm Omo nyU© dJ© Zht h¡§Eogr g§»`mAm| Ho$ dJ©_yb H$m AZw_mZ bJmZm Omo nyU© dJ© Zht h¡§ :

A~ VH$ h_Zo nyU© dJ© g§»`m H$m dJ©_yb kmV H$aZm grIm& ̀ {X g§»`mE± nyU© dJ© Zht h¡ Vmo h_ ghr
dJ©_yb Zht kmV H$a gH|$Jo& Eogo _| h_| dJ©_yb {ZYm©[aV H$aZm hmoJm&

300  H$m AZw_mZ {ZH$Q>V_ nyU© g§»`m VH$ H$s{OE&

300 Xmo nyU© dJ© 100 Am¡a 400 Ho$ ~rM ahVm h¡&
    ∴ 100 < 300 < 400

102 < 300 < 202

AWm©V       10 <   300   < 20

naÝVw {\$a ^r h_ dJ© g§»`m Ho$ {ZH$Q> Zhr§ h¢& h_| kmV h¡ {H$  172 = 289,  182 = 324

Bg{bE 289 < 300 < 324

17 <  300   < 18

324 H$s VwbZm _| 289 {ZH$Q>V_ h¡ 300 Ho$
AV… 300  H$m bJ^J _mZ 17 h¡&

Aä`mg Aä`mg Aä`mg Aä`mg Aä`mg - 6.3

1. ^mJ {d{Y Ûmam {ZåZ g§»`mAm| Ho$ dJ©_yb kmV H$s{OE&
(i) 1089 (ii)  2304 (iii)  7744 (iv)   6084 (v)  9025

2. {ZåZ Xe_bd g§»`mAm| Ho$ dJ©_yb kmV H$s{OE&
(i)  2.56 (ii)  18.49 (iii)  68.89 (iv)  84.64

3. dh Ý ỳZV_ g§»`m kmV H$s{OE {Ogo 4000 go KQ>mZo na EH$ nyU© dJ© àmá hmoJm?
4. 4489 dJ© go._r. joÌ\$b dmbo dJ© H$s ŵOm kmV H$s{OE&
5. EH$ _mbr dJm©H$ma _| 8289 nm¡Yo bJmZm MmhVm h¡& Bg àH$ma bJmZo na 8 nm¡Yo eof ah OmVo

h¢& Vmo àË òH$ n§pŠV _| {H$VZo nm¡Yo bJmE JE h¡§?
6. Mma A§H$m| dmbr Ý ỳZV_ nyU© dJ© g§»`m kmV H$s{OE&

7. Eogr Ý ỳZV_ g§»`m kmV H$s{OE {Ogo 6412 H$mo Omo‹S>Zo na EH$ nyU© dJ© ~Z OmE&

8. {ZåZ g§»`mAm| Ho$ _mZ {ZH$Q>V_ nyU© g§»`m VH$ kmV H$s{OE&

(i)   97 (ii)  250 (iii)  780
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KZ Ed§ KZ_ybKZ Ed§ KZ_ybKZ Ed§ KZ_ybKZ Ed§ KZ_ybKZ Ed§ KZ_yb

6.10 n[aM`n[aM`n[aM`n[aM`n[aM`

h_ OmZVo h¢ {H$ KZ EH$ Jog AmH¥${V h¡ {Og_| N>… g_mZ dJ© hmoVo h¢ &

BH$mB© KZm| Ûmam A~ h_ Hw$N> KZ AmH$ma ~ZmE±
H«$.g§. AmH¥${V ŵOm H$s b§~mB© Cn ẁ©ŠV BH$mB© KZ H$s g§»`m

1 1 1

2 2 8

3 3 27

Š`m Amn AJbr KZ AmH¥${V ~Zm gH$Vo h¡? AZw_mZ bJmBE {H$ 5 BH$mB© ŵOm dmbo KZ H$mo ~ZmZo
Ho$ {bE {H$VZo BH$mB© KZ Cn`moJ H$aZo hm|Jo?

AV…, h_| 1, 8, 27, 64 …….. BH$mB© KZ H$s Amdí`H$Vm hmoJr&
`h g§»`mE± 1, 8, 27, 64 …… H$hbmVo h¢ KZ g§»`mE± `m nyU© KZ&

1

1
1

2

2

2

3

3

3
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Š`m|{H$ 1 = 1 × 1 × 1  =  13

8 = 2 × 2 × 2 = 23

27 = 3 × 3 × 3 = 33

64 = …….. × …… × …… =
AV… {H$gr g§»`m H$mo ñd §̀ go VrZ ~ma JwUm H$aZo na Omo g§»`m àmá hmoVr h¡ Cgo KZ g§»`m H$hVo
h¢&
AWm©V² {H$gr g§»`m ‘x’ H$m KZ h¡  x × x × x = x3

Š`m 49 EH$ KZ g§»`m h¡ ? Zht& Š`m|{H$ 49 = 7 × 7 Am¡a H$moB© Eogr g§»`m Zht h¡ {Ogo ñd §̀ go VrZ
~ma JwUm H$aZo na 49 àmá hmo& h_ OmZVo h¢ {H$ 3 × 3 × 3 = 27 Am¡a 4 × 4 × 4 = 64  `h Xem©Vm
h¡ {H$ 49 EH$ nyU© KZ Zht h¡&

à`mg H$a| …à`mg H$a| …à`mg H$a| …à`mg H$a| …à`mg H$a| …
1. Š`m 81 EH$ nyU© KZ h¡?
2. Š`m 125 EH$ nyU© KZ?

{ZåZ gm[aUr H$m {ZarjU H$a nyam H$s{OE&

g§»`mg§»`mg§»`mg§»`mg§»`m KZZZZZ
1 13 = 1 × 1 × 1 = 1

2 23 = 2 × 2 × 2 = 8

3 33 = 3 × 3 × 3 = 27

4 43 = 4 × 4 × 4 = 64

5 53 = 5 × 5 × 5 = 125

6 63 = 6 × 6 × 6 = ………

7 73 = ……………… = …………..

8 83 = ……………… = …………..

9 93 = ……………… = …………..

10 103 = ……………… = …………..

gmoMmo, MMm© H$amo Am¡a {bImogmoMmo, MMm© H$amo Am¡a {bImogmoMmo, MMm© H$amo Am¡a {bImogmoMmo, MMm© H$amo Am¡a {bImogmoMmo, MMm© H$amo Am¡a {bImo

 (i) 1 Am¡a 100, 1 Am¡a 500, 1 Am¡a 1000 Ho$ _Ü` {H$VZr nyU© KZ g§»`mE± h¢?
(ii) 500 Am¡a 1000 Ho$ _Ü` {H$VZr KZ g§»`mE± h¢?
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11 Am¡a 20 Ho$ _Ü` H$s nyU© KZ g§»`mE± {ZåZ h¢ &
g§»`m KZ

11 1331

12 1728

13 2197

14 2744

15 3375

16 4096

17 4913

18 5832

19 6859

20 8000

gm[aUr go h_ ̀ h XoIVo h¢ {H$ àË òH$ g_ g§»`m H$m KZ EH$ g_ g§»`m h¡& Š`m ̀ h {df_ g§»`mAm|
Ho$ {bE ^r ghr h¡?
h_ `h ^r XoIVo h¢ {H$, `{X {H$gr g§»`m Ho$ BH$mB© ñWmZ na 1 h¡ Vmo CgHo$ KZ H$m AÝV ^r 1 go
hmoVm h¡&
Bgr àH$ma, {H$gr g§»`m Ho$ BgHo$ ñWmZ na  0, 4, 5, 6 ̀ m 9 hmo Vmo CgHo$ KZ Ho$ BH$mB© ñWmZ Ho$ A§H$
Ho$ ~mao _| Amn Š`m H$h gH$Vo h¢?

à`mg H$s{OE à`mg H$s{OE à`mg H$s{OE à`mg H$s{OE à`mg H$s{OE :

1. {ZåZ g§»`mAm| Ho$ BH$mB© ñWmZ H$m A§H$ kmV H$s{OE&
(i)  753 (ii)  1233 (iii)  1573 (iv)  1983 (v)  2063

6.11 Hw$N> {XbMñn CXmhaU …Hw$N> {XbMñn CXmhaU …Hw$N> {XbMñn CXmhaU …Hw$N> {XbMñn CXmhaU …Hw$N> {XbMñn CXmhaU …

1. H«$_mJV {df_ g§»`mAm| H$mo Omo{‹S>>E& {ZåZ à{V_mZ Xo{IE&
1 = 1 = 13

3 + 5 = 8 = 23

7 + 9 + 11 = 27 = 33

13 + 15 + 17 + 19 = …… = …….
kmV H$s{OE {H$ AmJm_r {H$VZr H«$_mJV {df_ g§»`mE± 53 ̀ moJ kmV H$aZo Ho$ {bE Amdí`H$ hmo§Jr?

Š`m Amn 17 Am¡a 18 Ho$ KZ Ho$
A§H$m| Ho$ `moJ _| H$moB© é{MH$a
~mV h¡?
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2. {ZåZ à{V_mZ na Ü`mZ Xr{OE&
23 − 13 = 1 + 2 × 1 × 3 = 7

33 − 23 = 1 + 3 × 2 × 3 = 19

43 − 33 = 1 + 4 × 3 × 3 = 37

53 − 43 = …………….. = ..............

D$nar à{V_mZ H$m Cn`moJ H$a {ZåZ Ho$ _yë` kmV H$s{OE&
(i)  103 − 93  (ii)  153 − 143  (iii)  263 − 253

3. {ZåZ à{V_mZ H$m {ZarjU H$a| Am¡a nyam H$s{OE&
13  = 12

13 + 23 = (1 + 2)2 =  (3)2

13 + 23  + 33 = (1 + 2 + 3)2  =  (  )2

13 + 23  + 33 + 43 = ( _____)2

…………………. = (1 + 2 + 3 + .... + 10)2

AV… gm_mÝ`V… h_ H$h gH$Vo h¢ {H$
àW_ ‘n’  àmH¥${VH$ g§»`mAm| Ho$ KZm| H$m `moJ, CZHo$ `moJ Ho$ ~am~a hmoVm h¡&
AWm©V² 13  +  23 + 33 + ……… + n3 =  (1 + 2 + 3 +.... + n)2.

6.12 KZ Ed§ AZoH$ ê$‹T> IÊS> KZ Ed§ AZoH$ ê$‹T> IÊS> KZ Ed§ AZoH$ ê$‹T> IÊS> KZ Ed§ AZoH$ ê$‹T> IÊS> KZ Ed§ AZoH$ ê$‹T> IÊS> :

g§»`mE± 64 Am¡a 216 H$s H$ënZm H$s{OE&
64 Am¡a 216 H$mo ê$‹T> JwUZIÊS>m| _| {d^m{OV H$aZo na
64 = 2 × 2 × 2 × 2 × 2 × 2

216 = 2 × 2 × 2 × 3 × 3 × 3

XmoZm| _§o àË òH$ IÊS> VrZ ~ma AmVm h¡& ê$‹T> JwUZIÊS>m| H$mo VrZ-VrZ Ho$ g_yh _§o {bI gH$Vo h¢&
Bg àH$ma, `{X {H$gr g§»`m H$mo VrZ g_mZ IÊS>m| Ho$ JwUZ\$b Ho$ ê$n _| ì`º$ {H$`m Om gHo$ Vmo
Cgo nyU© KZ `m KZ g§»`m H$hVo h¢&
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Š`m 540 EH$ nyU© KZ h¡ ?

540 H$mo ê$‹T> JwUZIÊS>m| _| {d^m{OV H$aZo na
540 = 2 × 2 × 3 × 3 × 3 × 5

`hm±, 2 Am¡a 5 VrZ Ho$ g_yh _| àmá Zht h¡ &
AV… 540 EH$ nyU© KZ Zht h¡ &

`h H$s{OE`h H$s{OE`h H$s{OE`h H$s{OE`h H$s{OE

1. {ZåZ _| H$m¡Z-gr g§»`mE± nyU© KZ h¢ ?

(i)  243 (ii)  400 (iii)  500 (iv)  512 (v)  729

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 13: Eogr Ý ỳZV_ g§»`m kmV H$s{OE {Oggo 2560 H$mo JwUm H$aZo na àmá JwUZ\$b EH$
nyU© KZ hmoJm?

hb hb hb hb hb : 2560 H$m ê$‹T> JwUZIÊS>m| _| {d^m{OV H$aZo na
2560 =  2 × 2 × 2 × 2 × 2 × 2  × 2 × 2 × 2 × 5

ê$‹T> IÊS> 5 VrZ Ho$ g_yh _| àmá Zht h¡&
Bg{bE 2560 EH$ nyU© YZ Zht h¡&
AV… dh Ý ỳZV_ g§»`m {Oggo JwUm H$aZo na 2560 nyU©
KZ hmoJm dh h¡ 5 × 5 = 25

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: Eogr Ý ỳZV_ g§»`m kmV H$s{OE {Oggo 1600 H$mo {d^m{OV

H$aZo na dh EH$ nyU© KZ hmo OmEJm&

hbhbhbhbhb: 1600 H$mo ê$‹T> JwUZIÊS>m| _| {d^m{OV H$aZo na
1600 = 2 × 2 × 2 × 2 × 2 × 2  × 5 × 5

ê$‹T> IÊS> 5 VrZ Ho$ g_yh _| Zht h¡&

AV… 1600 EH$ nyU© KZ Zht h¡&
Bg{bE, dh Ý ỳZV_ g§»`m {Oggo 1600 Ho$ ^mJ XoZo na dh
nyU© KZ hmo OmEJm 5 × 5  = 25

2 540
2 270
3 135
3 45
3 15
5 5

1

2 2560
2 1280
2 640
2 320
2 160
2 80
2 40
2 20
2 10

5

2 1600
2 800
2 400
2 200
2 100
2 50
5 25

5
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Aä`mgAä`mgAä`mgAä`mgAä`mg - 6.4

1. {ZåZ g§»`mAm| Ho$ KZ kmV H$s{OE&
(i)  8 (ii)  16 (iii)  21 (iv)  30

2. Om±M H$s{OE {H$ {ZåZ g§»`m nyU© KZ h¡ `m Zht&
(i)  243 (ii)  516 (iii)  729 (iv)  8000 (v) 2700

3. dh Ý ỳZV_ g§»`m kmV H$s{OE {Oggo JwUm H$aZo na 8788 EH$ nyU© KZ ~Z OmE&
4. 7803 H$mo {H$g Ý ỳZV_ g§»`m go JwUm H$aZo na dh JwUZ\$b EH$ nyU© KZ hmoJm&
5. Eogr Ý ỳZV_ g§»`m kmV H$s{OE {Oggo ^mJ XoZo na dh EH$ nyU© KZ hmoJm&
6. a{d Zo EH$ ßbmpñQ>H$ H$m KZm^ ~Zm`m {OgHo$ n[a_mU 12go‘r, 8go‘r Am¡a 3go‘r h¢& EH$ KZ

~ZmZo Ho$ {bE Eogr Ý ỳZV_ {H$VZo KZm^ H$s Amdí`H$Vm hmoJr?
7. {H$VZo KZm^ H$s Amdí`H$Vm hmoJr?
6.13 KZ_ybKZ_ybKZ_ybKZ_ybKZ_yb
h_ OmZVo h¢ {H$ 2 BH$mB© ŵOm dmbm KZ ~ZmZo Ho$ {bE h_| 8 BH$mB© KZm| H$s Amdí`H$Vm h¡&
(23 = 8) Bgr àH$ma 3 BH$mB© ŵOm dmbm KZ ~ZmZo Ho$ {bE KZ H$s 27 BH$mB`m± Amdí`H$ hmoJr
(33= 27)

_mZm 64 BH$mB© KZm| go EH$ KZ ~Zm`m J`m Vmo KZ H$s ŵOm Š`m hmoJr?
_mZm {H$ ŵOm H$s bå~mB© ‘x’

∴    64 =  x3

EH$ KZ H$s ŵOm kmV H$aZo Ho$ {bE, EH$ Eogr g§»`m kmV H$aZr hmoJr {OgH$m KZ 64 h¡&
AV… Eogr g§»`m _mb_ H$aZm {OgH$m KZ kmV h¡ BgH$m KZ_yb kmV H$aZm h¡& `h KZ kmV H$aZo
Ho$ {dnarV {H«$¶m h¡&
Š`m|{H$ 43 =  64 AV… 64 H$m KZ_yb 4 h¡
3 64 4=  g§Ho$V  3  AWm©V² KZ_yb

 Bg àH$ma EH$ g§»`m ‘x’ KZ_yb hmoVm h¡ Xÿgar g§»`m y H$m& `{X  y = x3 V~ x = 3 y .

(1 KZ BH$mB©)
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{ZåZ Vm{bH$m H$mo nyam H$s{OE …{ZåZ Vm{bH$m H$mo nyam H$s{OE …{ZåZ Vm{bH$m H$mo nyam H$s{OE …{ZåZ Vm{bH$m H$mo nyam H$s{OE …{ZåZ Vm{bH$m H$mo nyam H$s{OE …
KZZZZZ KZ_ybZ_ybZ_ybZ_ybZ_yb

13 = 1 3 1 = 1
23 = 8 3 8 = 2

 33 = 27 3 27 = 3

 43 = 64 3 64 = 4

 53 = 125 3 125 = 5
 63 = …... 3 = 6
73 = ……. 3 = 7
 83 = …… 3 = 8

…… = ........... ........ = ...........
…… = ........... ............ = .........

6.14 ê$‹T JwUZIÊS> {d{Y Ûmam KZ_yb kmV H$aZm>ê$‹T JwUZIÊS> {d{Y Ûmam KZ_yb kmV H$aZm>ê$‹T JwUZIÊS> {d{Y Ûmam KZ_yb kmV H$aZm>ê$‹T JwUZIÊS> {d{Y Ûmam KZ_yb kmV H$aZm>ê$‹T JwUZIÊS> {d{Y Ûmam KZ_yb kmV H$aZm>:
AmBE, 1728 H$m KZ_yb ê$‹T> JwUZIÊS> {d{Y Ûmam kmV H$a|&
MaU 1 : 1728 H$mo ê$‹T> JwUZIÊS>m| _| {d^º$ H$s{OE&

1728 = 2 × 2 × 2 × 2 × 2 × 2  × 3 × 3 × 3
MaU 2 : VrZ g_mZ IÊS>m| Ho$ g_yh ~ZmBE&

1728 = (2 × 2 × 2) × (2 × 2 × 2)  × (3 × 3 × 3)
MaU 3: àË òH$ g_yh go EH$ IÊS> br{OE Am¡a JwUm H$s{OE&

Eogm H$aZo na
       3 1728 =  2 × 2 × 3 = 12 àmá hmoVm h¡&
∴   3 1728  =  2 × 2 × 3 = 12

Hw$N> Am¡a CXmhaU XoI|&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU15: 4096 H$m KZ_yb kmV H$s{OE&

hbhbhbhbhb : ê$‹T> IÊS>m| _| 4096 H$mo {d^º$ H$aZo na
4096   =  (2 × 2 × 2) × (2 × 2 × 2)  × (2 × 2 × 2) × (2 × 2 × 2)

                      3 4096  =  2 × 2 × 2 × 2 = 16

                 ∴  3 4096  = 16

2 1728
2 864
2 432
2 216
2 108
2 54
3 27
3 9

3

2 4096
2 2048
2 1024
2 512
2 256
2 128
2 64
2 32
2 16
2 8
2 4

2
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6.15 {H$gr g§»`m Ho$ KZ_yb H$m AZw_mZ bJmZm …{H$gr g§»`m Ho$ KZ_yb H$m AZw_mZ bJmZm …{H$gr g§»`m Ho$ KZ_yb H$m AZw_mZ bJmZm …{H$gr g§»`m Ho$ KZ_yb H$m AZw_mZ bJmZm …{H$gr g§»`m Ho$ KZ_yb H$m AZw_mZ bJmZm …

`{X h_ {H$gr Xr JB© g§»`m H$s KZ g§»`m OmZVo h¢ Vmo CgH$m KZ_yb kmV H$aZo Ho$ {bE {ZåZ {d{Y
H$m Cn`moJ {H$`m Om gH$Vm h¡&
AZw_mZ Ûmam 9261 H$m KZ_yb kmV H$a|Jo&
MaU 1: BH$mB© ñWmZ go ewê$ H$a VrZ-VrZ A§H$m| Ho$ g_yh ~ZmZm àmaå^ H$s{OE&

AWm©V² 9 261

Xÿgam nhbm
g_yh g_yh

MaU 2: nhbo g_yh 261 go h_| KZ_yb H$s g§»`m H$m BH$mB© ñWmZ àmá hmoJm & 261 Ho$ BH$mB© ñWmZ
na 1 h¡ Am¡a KZ_yb H$m ^r 1 AV… KZ_yb Ho$ BH$mB© ñWmZ _| 1 hmoJm&

MaU 3: Xÿgam g_yh AWm©V² 9 {b{OE&
h_ OmZVo h¢ {H$ 23 <  9  < 33.

Ý ỳZV_ g§»`m 2 h¡ AV… `h KZ_yb XhmB© Ho$ ñWmZ _| hmoJr &
3 9261 21∴ =

Aä`mg Aä`mg Aä`mg Aä`mg Aä`mg - 6.5

1. ê$‹T> JwUZIÊS> {d{Y Ûmam {ZåZ g§»`mAm| H$m KZ_yb kmV H$s{OE &
(i)  343 (ii)  729 (iii)   1331 (iv)  2744

2. AZw_mZ Ûmam {ZåZ g§»`mAm| H$m KZ_yb kmV H$s{OE &
(i)  1512 (ii)  2197 (iii)  3375 (iv)  5832

3. gË` `m AgË` ~VmBE&
(i) EH$ g_ g§»`m H$m KZ {df_ hmoVm h¡&
(ii) EH$ nyU© KZ Ho$ AÝV _| Xmo eyÝ` hmo gH$Vo h¢&
(iii) `{X {H$gr g§»`m H$m AÝV 5 go hmoVm h¡ Vmo CgHo$ KZ H$m A§{V_ A§H$ ^r 5 hmoJm&
(iv) `{X {H$gr g§»`m H$m AÝV eyÝ` go hmoVm h¡ Vmo CgHo$ KZ Ho$ XmB© Am¡a VrZ eyÝ` hmoVo

h¢&
(v) EH$ A§H$ dmbr g§»`m H$m KZ EH$ A§H$s` g§»`m hmo gH$Vr h¡&
(vi) Eogr H$moB© nyU© KZ g§»`m Zht h¡ {OgH$m A§V 8 go hmoVm hmo&
(vii) Xmo A§H$s` g§»`m H$m KZ EH$ VrZ A§H$s` g§»`m hmo gH$Vr h¡ &

4. dh Xmo A§H$s` g§»`m kmV H$s{OE Omo EH$ dJ© g§»`m h¡ Am¡a gmW hr YZ g§»`m ^r &

SCERT TELA
NGANA



150  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

h_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grIm

• dJ© g§»`mAm| H$m à{V_mZ&
• EH$ dJ© g§»`m _| A§H$m| H$s g§»`m AZw_m{ZV H$aZm&
• dJ© g§»`mAm| _| Hw$N> à{V_mZ&
• n¡WmJmoag {ÌH$&
• ê$‹T> JwUZIÊS> {d{Y Am¡a ^mJ {d{Y X²dmam dJ©_yb kmV H$aZm&
• Eogr g§»`mAm| H$m dJ©_yb kmV H$aZm (AZw_mZ bJmZm) Omo nyU© dJ© Zht h¡&
• ê$‹T> JwUZIÊS> {d{Y Ûmam KZ_yb kmV H$aZm&
• {H$gr g§»`m Ho$ KZ_yb H$mo AZw_m{ZV H$aZm&

X = m2 − n2

 Y
 =

 2
m

n

Z = m 2 + n 2

A§V…{Ì^wO
{S>nmoh§Q>g Ho$ g‘¶ Am¡a àmMrZ J«rH$ ‘| ^r g‘H$moU {Ì ŵO H$s ŵOmAm| H$mo kmV H$aZo H$m

gyÌ àM{bV Wm& dh h¡-
EH$ ŵOm X = m2 − n2

Xÿgar ̂ wOm  Y = 2mn

H$U© Z = m2 + n2

Ohm± m Am¡a n H$moB© Xmo nyUmªH$ h¢&
CXmhaU

m n X = m2 − n2  Y = 2mn Z = m2 + n2

2 1 3 4 5
3 2 5 12 13
5 2 21 20 29
4 3 7 24 25
4 1 15 8 27
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~ma§~m[aVm ~§Q>Z Vm{bH$m Am¡a AmboI
(FREQUENCY  DISTRIBUTION  TABLES  AND  GRAPHS)

 AÜ¶m¶ 7

7.0 n[aM`

OJXre T.V. na Iob g_mMma XoI ahm Wm& Q>r.dr.ñH«$sZ na {d{^ÝZ Xoem| Ho$ Amob§{nH$ Iob df©
2012 H$o$ {XIm ahm Wm, {d[^ÝZ nXH$m| Ho$ ~mao _| &

Amob§{nH$Amob§{nH$Amob§{nH$Amob§{nH$Amob§{nH$ 2012 - nXH$m| H$s Vm{bH$mnXH$m| H$s Vm{bH$mnXH$m| H$s Vm{bH$mnXH$m| H$s Vm{bH$mnXH$m| H$s Vm{bH$m
nX Xoe gmoZm Mm±Xr H$m§gm Hw$b
1 A_o[aH$m 46 29 29 104

2 MrZ 38 27 23 88

3 J«oQ> {~«Q>oZ 29 17 19 65

4 a{e`m 24 26 32 82

5 H$mo[a`m 13 8 7 28

CnamoŠV Vm{bH$m nm±M à_wI Xoem| Ho$ Ûmam àmá (Amob§{nH$ 2012) H$mo Xem©Vm h¡&

gyMZm, g§»`m gyMH$ `m eãXrH$ gyMH$ `m Ambo[I` gyMH$ `h {ZU©̀  boZo _| `m Cng§hma Ho$ Am±H$S>m|
H$mo H$hVo h¢ &

l {H$g Xoe H$mo g~go A[YH$ nXH$ {_bo ?

l {H$g Xoe H$mo g~go A[YH$ H$m±go Ho$ nXH$ {_bo ?

l {XE JE Xbmo§ H$r Vm{bH$m go Am¡a VrZ à‹íZ ~ZmAm| &

Bgo H$s{OE …Bgo H$s{OE …Bgo H$s{OE …Bgo H$s{OE …Bgo H$s{OE …

 VrZ CXmhaU Xr{OE {Og_| Am±H$S>| eãXrH$ hmo Am¡a VrZ _| A§H$ hmo &
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7.1 Ho$ÝÐr` àd¥{Îm H$m ~w{Z`mXr _mnZ

O~ h_ Am§H$‹S>m| H$mo BH$Æ>m H$aVo h¢ V~ h_| Cng§hma H$s Amdí`H$Vm n‹S>Vr h¡& ~w{Z`mXr Am§H$‹S>m| Ho$
{bE H$^r h_ Hw$b, H$^r Am¡gV H$m Cn`moJ H$aVo h¡§& {nN>br H$jm _| h_Zo n‹Tm {H$ ~w{Z`mXr _mnZ
O¡go _Ü`_mZ, ~hþbH$ Am¡a _m[Ü`_H$m, CgH$m ñ_aU H$a|Jo& >

7.1.1 ™ÜÆ™Áå ™ÜÆ™Áå ™ÜÆ™Áå ™ÜÆ™Áå ™ÜÆ™Áå (Arithmatic Mean)

g_mZm§Va _mÜ` ̀ m _Ü`_mZ Ho$ÝÐr` àd¥{Îm H$m g~go gm_mÝ` Am¡a {dñV¥V ê$n go Cn`moJr _mnZ h¡&
gm§[»`H$s` Xbm| H$m _Ü`_mZ g^r am[e`m| Ho$ `moJ H$mo am[e`m| H$s g§»`m go ^mJ XoZo na àmßV
^mJ\$b hmoVm h¡&

g_mZm§Va _mÜ` x1, x2, x3, x4, . . . . . . . xn _|

g_mZm§Va _mÜ` =
+ + + ……… +1 2 3 n.

N
x x x x

x = ∑
N

ix
  (g§[jßV dU©Z)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: AemoH$ H$mo {d[^ÝZ {df`m§o _| BH$mB© narjm _| 20, 11, 21, 25, 23 Am¡a 14 Bg àH$ma
A§H$ {_bo Vmo BZ A§H$mo H$m g_mZm§Va _mÜ` kmV H$s{OE &

hbhbhbhbhb: {ZarjU = 20, 11, 21, 25, 23 and 14

g_mZm§Va _mÜ`  x = ∑
N

ix

=
20 11 21 25 23 14

6
+ + + + +

 = 
114

6
                         x = 19

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: 7 {ZarjUm| H$m _Ü`_mZ 32 nm`m J`m & ̀ {X EH$ Am¡a {ZarjU 48 Xbm| _o§ Omo‹S>m> J`m
Vmo dmñV{dH$ _Ü`_mZ Š`m hmoJm?

hbhbhbhbhb : 7 {ZarjU H$m _Ü`_mZ x = 32

7 {ZarjUm| H$m `moJ ∑ xi = 32 × 7 = 224

Omo‹S>m> J`m {ZarjU = 48

8 {ZarjUm| H$m `moJ ∑ xi = 224 + 48 = 272

∴8 {ZarjUm| H$m _Ü`_mZ 
N

ix
x

= ∑ =
272
8 = 34

∑ xi gy{MV H$aVm h¡ {H$ xi
H$m `moJ Am¡a 1 go n VH$
H$m _yë`
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: 25 ì`{ŠV`m| H$s _Ü` Am ẁ 38 df© h¡ EH$ Šb~ H$s `{X 5 ì`{ŠV`m| H$s _Ü` Am ẁ
42 Šb~ _| Ny>Q> J ò Vmo Cn{ñWV _Ü` Am ẁ Šb~ Ho$ ì`pŠV`m| H$s hmoJr?

hbhbhbhbhb: 25 ì`{ŠV`m| H$s _mÜ` Am ẁ EH$ Šb~ H$s =   38 df©
25 ì`{ŠV`m| H$s Hw$b Am ẁ = 38 × 25 = 950

 5 ì̀ {ŠV m̀| H$s _Ǜ  Am̀ w (Omo Šb~ _| Ny>Q> J ò) = 42 df©
 5 ì`{ŠV`m| H$s Hw$b Am ẁ = 42 × 5 = 210

eof 20 ì`{ŠV`m| H$s Hw$b Am ẁ = 950 – 210 = 740

∴ Cn{ñWV ì`{ŠV`m| H$s _Ü` Am ẁ  x = ∑
N

ix
=

740
20  =  37 df©

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: 9 {ZarjUm| H$m _Ü`_mZ 45 {b`m J`m& JbVr go EH$ {ZarjU H$mo 24 Ho$ 42 na
A§{H$V {H$`m J`m Vmo ghr _Ü`_mZ kmV H$s{OE&

hbhbhbhbhb: 9 {ZarjUm| H$m _Ü`_mZ    = 45
9 {ZarjUm| H$m `moJ = 45 × 9 = 405
JUZm H$aVo g_` 24 Ho$ ~Xbo 42 {b`m Om` &
∴ 9 {ZarjUm| H$m ghr _Ü`_mZ = 405 – 42 + 24 = 387

9 {ZarjUm| H$m dmñV{dH$ _Ü`_mZ = ∑
N

ix
 =  

387
9 = 43

{Q>ßnUr,
l Cna Ho$ CXmhaU go h_ ̀ h XoIVo h¢ {H$ g_mZm§Va _mǛ  H$m {ZYm©aU CZHo$ S>mQ>m Ho$ _yë̀  na ahVm h¡&
l g_mZm§Va _mÜ` g§»`mE± Am¡a {ZarjUm| Ho$ _yë`m| XmoZm| na AmYm[aV ahVm h¡&
l `h A[ÛVr` ê$n go g^r {ZarjUm| na AmYm[aV h¡&
l O~ g r̂ {ZarjUm| Ho$ S>mQ>m ~>‹TVo h¢ Am¡a KQ>Vo h¢ V~ _mǛ m_mZ r̂ ~>‹TVo h¢ Am¡a KQ>Vo h¢ Cgr g§» m̀ go&>>
l O~ g^r {ZarjU S>mQ>m go JwUm ̀ m ̂ mJ {H$gr g§»`m go H$aVo h¢ V~ _mÜ` ̂ r JwUm Am¡a ̂ mJ

XoVo h¢ Cgr g§»`m go&
7.1.2 ™ÜÆ™Áå ™ÜÆ™Áå ™ÜÆ™Áå ™ÜÆ™Áå ™ÜÆ™Áå {dMbZ nÕ{V go …{dMbZ nÕ{V go …{dMbZ nÕ{V go …{dMbZ nÕ{V go …{dMbZ nÕ{V go …

{X ò J ò S>mQ>m _| nm±M {ZarjU 7, 10, 15, 21, 27 h¢ O~ AÜ`m{nH$m _Ü`_mZ kmV H$aZo H$mo H$hVr
h¡ {~Zm dmñV{dH$ hb Ho$ VrZ {dÚmWu H$_b, Zr{b_m Am¡a boIm CÎma XoVo h¢&
H$_b AZw_mZ bJmVm h¡ {H$ BgH$m _yë`17 go A[YH$ `m H$_ hmoJm&
Zr{b_m AZw_mZ bJmVm h¡ {H$ {X ò J ò H«$_ _| ~rM H$s g§»`m 15 hmoJr&
boIm g^r {ZarjUm| H$mo Omo‹S> H$a CZH$s g§»`m go {d^m{OV H$aVr h¡& Vmo g§»¶m 16 hmoJm&
 h_ BZ g^r AZw_mZ H$mo AZw_mZ _mÜ` `m H${ånV _mÜ` go gy{MV H$a|Jo& ‘A’.
A~ h_ `h XoI|Jo {H$ H$m¡Z-gm AZw_mZ dmñV{dH$ _mÜ` go {_bVm hmo&
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{ñW{V 1: _mZ bmo H$_b H$m {ZYm©[aV g_mZm§Va _mÜ`  A = 17

g_mZm§Va _mÜ`  x  = ∑
N

ix
= 

7 10 15 21 27
5

+ + + + 80
16

5
= =

`{X àË òH$ {ZarjU {dMbZ nÕ{V _| A, Ho$ ê$n _| {b`m J`m hmo Vmo

                                 x =
( ) ( ) ( ) ( )17 10 17 7 17 2 17 4 (17 10)

5
− + − + − + + + +

=
5 17 10 7 2 4 10

5 5
× − − − + +

+

= 17 + 
5

5
−

 =  17 – 1  = 16

∴ g_mZm§Va _mÜ` =  AZw_m{ZV _yë`+ {dMbZ H$m Am¡gV
{ñW{V  2: Zr{b_m Ûmam {ZYm©[aV g_mZm§Va _mÜ` A = 15

g_mZm§Va _mÜ` x = ∑
N

ix
  =  

7 10 15 21 27
5

+ + + +

            ⇒ x  {dMbZ _| =
( ) ( ) ( ) ( )15 8 15 5 15 0 15 6 (15 12)

5
− + − + − + + + +

=
× − − − + +

+
(5 15) ( 8 5 0 6 12)

5 5

= 15 + 
5
5  = 15 + 1 = 16

{ñW{V 3:  boIm Ûmam AZw_m{ZV g_mZm§Va _mÜ` A = 16

CZH$m g_mZm§Va _mÜ`  x = ∑
N

ix
  =  

7 10 15 21 27
5

+ + + +

           ⇒ x  H$m {dMbZ _mZ _| =
( ) ( ) ( ) ( )− + − + − + + + +16 9 16 6 16 1 16 5 (16 11)

5

=
× − − − + +

+
(5 16) ( 9 6 1 5 11)

5 5

= 16 +  
0
5  = 16

Bgo H$s{OE …
Dna Ho$ MMm© go ̀ h _mby_ hmoVm h¡ {H$ {ZYm©[aV H$h gH$Vo {H$ _mÜ` dmñV{dH$
g_mZm§Va _mÜ`& `{X g^r {dMbZ H$m (Am¡gV) g^r {ZarjUm| H$m g^r
{ZYm©aU _mÜ` 0 hmoJm&

   h_ Bg {d{Y go g_mZm§Va _mÜ` {X ò J ò S>mQ>m _| _mby_ H$a gH$Vo h¢&

ñH$moa A {dMbZ

7 17 7 = 17 − 10
10 17 10 = 17 − 7
15 17 15 = 17 − 2
21 17 21 = 17 + 4
27 17 27 = 17 + 10
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BZ {ñW{V`m| _| `h _mby_ hmoVm h¡ {H$ g_mZm§Va _mÜ` H$m {ZYm©aU Am¡a
 g_mZm§Va _mÜ`= {ZYm©[aV _mZ + {ZarjUm| H$m Am¡gV

               = {ZYm©[aV _mÜ` +  {ZarjUm§o H$m `moJ
    {ZarjUm§o H$s g§»`m

          x   = A + 
−∑( A)

N
ix

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: 10 {ZarjUm| Hm _Ü`_mZ 14, 36, 25, 28, 35, 32, 56, 42, 50, 62 Am¡a H${ënV _yë`
40  gyÌ go _mÜ` kmV H$amo Am¡a Vw_ Š`m ~Xbmd XoImoJo?

hbhbhbhbhb: S>mQ>m Ho$ 10 {ZarjU=  14, 25, 28, 32, 35, 36, 42, 50, 56, 62

_mZ bmo H${ënV _Ü`_mZ  A  =  40

∴  g_mZm§Va _mÜ`       =  A + 
−∑( A)

N
ix

x  = 40 +
(14 40) (25 40) (28 40) (32 40) (35 40) (36 40) (42 40) (50 40) (56 40) (62 40)

10
− + − + − + − + − + − + − + − + − + −

=  40 + 
( ) ( ) ( ) ( ) ( )26 15 12 8 5 ( 4) (2) (10) (16) (22)

10
− + − + − + − + − + − + + + +

=  40 + 
( 70 50)

10
− +

=  40 – 
20
10

=  40 − 2 = 38

g_mH$aU  x =  ∑
N

ix
  =  

14 25 28 32 35 36 42 50 56 62
10

+ + + + + + + + +

=  
380
10   = 38

XmoZm| {d[Y`m| go h_| CÎma EH$ hr àmßV hmoVm h¡&
AWm©V g_mZm§Va _mÜ` H$s JUZm go {dMbZ nÕ{V gw{dYmOZH$ h¡, A[YH$ g§»`mAm| Ho$, Xe_bd
S>mQ>m..............
{ZåZ CXmhaU _|
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: EH$ hâVo H$m ~mOma ^md ~XbVo ahVm h¡& 3672, 3657, 3673, 3665, 3668 Vmo
eò a H$m g_mZm§Va _yë` kmV H$amo&

hbhbhbhbhb: S>mQ>m H$m {ZarjU = 3657, 3665, 3668, 3672, 3673

_Ü`_mZ= 3668

g_mZm§Va _mÜ`  x = A + 
−∑( A)

N
ix

                 =  3668 + 
( ) ( ) ( ) ( ) ( )3657 3668 3665 3668 3668 3668 3672 3668 3673 3668

5

− + − + − + − + −

               =  3668 + 
− − − + +( 11 3 0 4 5)

5  = 3668 + 
− ( 5)
5  = 3668 - 1 = é.3667

Bgo H$s{OE …

1. {ZåZ S>mQ>m H$m g_mZm§Va _mÜ` _mby_ H$amo&
(i) 17,  25, 28, 35, 40

(ii) 5, 6, 7, 8, 8, 10, 10, 10, 12, 12, 13, 19, 19, 19, 20

2. {~Zm hb {H$ ò kmV H$s{OE&

à`moJmË_H$ H$m ©̀

1. 10 {dÚm{W©̀ m| Ho$ {d{^ÝZ {df`m| Ho$ A§H$m| H$mo bmo, àË òH$ {df` Ho$ g_mZm§Va _mÜ` {~Zm hb
{H$ ò kmV H$amo& Vmo ~VmAm| {H$ dmñV{dH$ _mÜ` Š`m h¡..............

2. AnZo H$jm Ho$ {dÚm{W©̀ m| Ho$ D±$MmB© H$m _mÜ` _mby_ H$amo Am¡a Vwåhmao Iob Ho$ AÜ`mnH$ Ho$
[aH$mS>© go Om±M H$amo&

7.1.3 _m[Ü`H$m  _m[Ü`H$m  _m[Ü`H$m  _m[Ü`H$m  _m[Ü`H$m  (Median)

_m[Ü`H$m Ho${ÝÐ` àd¥{Îm H$m Xÿgam ê$n h¡& _yë`m| Ho$ S>mQ>m H$mo Amamohr `m Adamohr H«$_ _| ì`d[ñWV
H$aZo na Bg ì`dñWm Ho$ _Ü` H$m _yë` _m[Ü`H$m H$hbmVm h¡&
`{X n {ZarjU Amamohr `m Adamohr H«$_ _| ì`d{ñWV {H$`m J`m&

• O~ n {df_ h¡,  
th1

2
n +⎛ ⎞

⎜ ⎟⎝ ⎠
 {ZarjU _m[Ü`H$m h¡&
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• O~ n g_ gm§[»`H$ h¡ V~ loUr~Õ S>mQ>m H$r _m[Ü`H$m H$m _mZ  ~rM Ho$ Xmo S>mQ>m ahVo h¢ Omo

{H$  
th

2
n⎛ ⎞

⎜ ⎟⎝ ⎠  Am¡a 
th

1
2
n⎛ ⎞+⎜ ⎟⎝ ⎠  Hm _yë` ahVm h¡&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 7: 9 {ZarjUm| H$s _m[Ü`H$m kmV H$amo 14, 36, 25, 28, 35, 32, 56, 42, 50.

hbhbhbhbhb: _yë`m| H$m Amamohr H«$_ = 14, 25, 28, 32, 35, 36, 42, 50, 56

 n {ZarjUm|  = 9 ({df_ g§»`m)

  S>mQ>m H$s _m[Ü`H$m =  
th1

2
n +⎛ ⎞

⎜ ⎟⎝ ⎠
 {ZarjU

=  5th  {ZarjU  =  35

∴   _m[Ü`H$m =  35

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: `{X Xÿgam {ZarjU 61 CZ S>mQ>m _| {_bm`m J`m Vmo _m[Ü`H$m Š`m hmoJr?

hb hb hb hb hb : Amamohr H«$_  = 14, 25, 28, 32, 35, 36, 42, 50, 56, 61
{ZarjUm| H$s g§»`m  n  = 10 (g_ g§»`m)
Vmo S>mQ>m Ho$ _Ü` Xmo g§ _yë` ahVo h¢&

S>mQ>m H$s _m[Ü`H$m =  g_mZm§Va _mÜ` 2

thn⎛ ⎞
⎜ ⎟
⎝ ⎠

 Am¡a 1
2

thn⎛ ⎞+⎜ ⎟
⎝ ⎠

{ZarjH$m| H$m

=  5 Am¡a 6 {ZarjH$m| H$m g_mZm§Va _mÜ`

=  
35 36

2
+

 = 35.5

Bgo H$r{OE …Bgo H$r{OE …Bgo H$r{OE …Bgo H$r{OE …Bgo H$r{OE …
^maVr` {H«$Ho$Q> {Ibm‹S>r H$r D±$MmB© Bg àH$ma h¡ Vmo _m[Ü`H$m H$r D±$MmB© kmV H$amo&
H«$. g§. {Ibm‹S>r H$m Zm_ D±$MmB©

1. dr.dr.Eg bú_U 5'11''
2. nm[W©d nQ>ob 5'3''
3. ha^OZ qg§h 6'0''
4. g{MZ V|XþbH$a 5'5''
5. Jm¡V_ J§̂ ra 5'7''
6. ẁdamO qgh 6'1''
7. am{~Z CWßnm 5'9''
8. draoÝÐ ghdmJ 5'8''
9. Ohra ImZ 6'0''
10. E_.Eg YmoZr 5'11''

5' 10'' H$m AW© h¡ 5 \$sQ> 10 B§M
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{Q>ßnUr :
l Ma am[e Ho$ _yë`m| H$mo EH$ H«$_ _o| ì`d{ñWV {H$`m OmVm h¡&
l `h {Z ©̂a H$aVm h¡ {H$ {ZarjUm| Ho$ Am¡a H«$_~Õ S>mQ>m H$r _mZ Ho$ ~rM Xmo S>mQ>mo§ H$o$ `h Ma_

àdoe _yë`m| go à^m{dV Zht hmoVm&

Bgo H$r{OE
1. S>mQ>m 24,65,85,12,45,35,15 H$r _m{Ü`H$m kmV H$amo&
2.  x, 2x, 4x H$r _m[Ü`H$m 12 Vmo _Ü`_mZ kmV H$amo&
3.  24, 29, 34, 38, x H$r _m[Ü`H$m 29 h¡ Vmo ‘x’ H$m _yë`

(i)  x > 38   (ii)  x < 29  (iii)  x,  29 Am¡a 34 H$o$ _Ü`   (iv)  H$moB© ^r Zht

7.1.4 ~hþbH$ (Mode)
`[X h_H$mo _mby_ H$aZm h¡ [H$ g~go Á`mXm ng§XrXm ̀ y{Z\$m_© H$m a§J {H$gr H$jm H$m ̀ m g~go A[YH$
{~H$Zo dmbr eQ>© Hm a§J ³¶m h¡ Vmo h_ ~hþbH$ H$m Cn`moJ H$aVo h¡& EH$ {ZarjU (g§»`m) {OgH$r
~maå~m[aVm g~go A[YH$ h¡ Cgo [X ò J ò S>mQ>m H$m ~hþbH$ H$hm OmVm h¡& {ZåZ CXmhaU _|

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: EH$ OyVo H$r XþH$mZ _| {d{^Þ gmBO Ho$ (B§M _|) OyVo EH$ hâVo _| Bg àH$ma {~Ho$
7, 9, 10, 8, 7, 9, 7, 9, 6, 3, 5, 5, 7, 10, 7, 8, 7, 9, 6, 7, 7, 7, 10, 5, 4, 3, 5, 7, 8,
7, 9, 7 AJbo hâVo ~oMZo Ho$ {bE H$m¡Z go gmBO H$m OyVm A[YH$ aIZm hmoJm?
H$maU ~VmAmo&

hb hb hb hb hb : `{X h_ {ZarjUm| H$mo ì`{ñWV H$aHo$ {bIZo na,
3, 3, 4, 5, 5, 5, 5, 6, 6, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7, 8, 8, 8, 9, 9, 9, 9, 9, 10,
10, 10.
Bg S>mQ>m go `h _mby_ hmoVm h¡ {H$ 7 B§M gmBO H$m (7 Z§. H$m) OyVm Á`mXm {~H$m&
AV… [X ò J ò S>mQ>m H$m ~hþbH$ 7 h¡& B§M H$m OyVm Á`mXm ~oMZo Ho$ {bE aIm J`m&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10: 50 XmVmAm| Ho$ ãbS> J«wn dmbo {OÝh| H¢$n _| ^mJ boZm h¡ Bg àH$ma h¡, A, AB, B,
A, O, AB, O, O, A, AB, B, A, O, AB, O, O, A, B, A, O, AB, O, O, A, AB, B,
O, AB, O, B, A, O, AB, O, O, A, AB, B, A, O, AB, O, A, AB, B, A, O, AB, O,
O. Cn¶©wº$ àXÎmm| H$m ~hþbH$ kmV H$s{OE&

hbhbhbhbhb: S>mQ>m H$mo XoIZo na `h nVm MbVm h¡ {H$ J«wn A 12 ~ma Xþham`m J`m, J«wn B 7 ~ma
Xþham`m J`m, AB J«wn 12 ~ma VWm O J«wn 19 ~ma Xþham`m J`m&
∴ Xbm| H$m ~hþbH$= ‘O’ J«wn

  gmo{ME, MMm© H$s{OE Am¡a {b[IE  gmo{ME, MMm© H$s{OE Am¡a {b[IE  gmo{ME, MMm© H$s{OE Am¡a {b[IE  gmo{ME, MMm© H$s{OE Am¡a {b[IE  gmo{ME, MMm© H$s{OE Am¡a {b[IE

`{X EH$ `m Xmo go Á`mXm {ZarjU g_mZ h¡§ Vmo dh ~hþbH$ (Omo tÁı _| h¡) Š`m h¡?
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{Q>ßnUr{Q>ßnUr{Q>ßnUr{Q>ßnUr{Q>ßnUr :

l {X ò J ò tÁı _| ~hþbH$ {ZarjU h¡&
l `h Z g§»`mAm| na AmYm[aV h¡ Z hr {ZarjU na Am¡a Z hr {ZarjUm| Ho$ _yë` na &
l `h e{ãXH$ Am¡a gm§[»`H$s` S>mQ>m na AmYm[aV h¡&
l S>mQ>m _| H$^r-H$^r 2,3 ̀ m Cggo ̂ r Á`mXm ~hþbH$ ahVo h¢ H$^r EH$ ̂ r ~hþbH$ Zht ahVm&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 7.1

1. EH$ \o$`a àmBg H$s XþH$mZ _| hâVo H$s {~H«$s Bg àH$ma h¡ é.10000, é.10250, é.10790,
é.9865, é.15350, é.10110 Vmo g_mZm§Va _mÜ` kmV H$amo&

2. {X ò J ò àXÎmm| H$m 10.25,  9,  4.75,  8,  2.65,  12,  2.35 _Ü`_mZ kmV H$amo&
3. 8 {ZarjUm§o H$m _Ü`_mZ 25 h¡, ̀ {X EH$ {ZarjU 11 Ny>Q> J`m Vmo eof H$m _Ü`_mZ kmV H$amo&
4. 9 {ZarjUm| H$m _Ü`_mZ 38 h¡ VWm JbVr go EH$ {ZarjU H$mo 72 H$o ~Xbo 27 {bI {X¶m

J¶m Vmo ghr _Ü`_mZ kmV H$amo&
5. nm±M df© nhbo EH$ n[adma H$s Am ẁ H$m _Ü`_mZ 25 df© h¡ Vmo ~VmBE A~ n[adma H$s

dV©_mZ _Ü`_mZ Am ẁ {H$VZr hmoJr?
6. Xmo df© nyd© 40 _Zwî`m| H$s _Ü`_mZ Am ẁ 11 df© Wr, A~ CZ_| go EH$ _Zwî` Mbm J`m Vmo

~Xbm hþAm _Ü`_mZ12 df© h¡ Vmo Cg _Zwî` H$s Am ẁ A~ Š`m hmoJr?
7 5, 8, 10, 15, 22 àXÎmm| H$m {dMbZm| Ho$ `moJ go _mby_ H$amo&

8. EH$ Xb Ho$ 20 {ZarjUm| H$m `moJ 100 h¡ Vmo _mÜ` {dMbZ kmV H$amo&
9. 12 {dÚm[W©̀ m| Ho$ BH$mB© narjm _| àmám§H$ Bg àH$ma h¡- 4, 21, 13, 17, 5, 9, 10, 20, 19, 12,

20, 14. H${ënV _yë` Am¡a {X ò J ò S>mQ>m H$m _Ü`_mZ kmV H$amo& ³¶m XmoZm| Ho$ CÎma EH$ hr
h¢? _mby_ H$s{OE Am¡a Bg na MMm© H$s{OE&

10. ( 25 {dÚm{W©̀ m| _| go) 10 {dÚm{W©̀ m| H$m _Ü`_mZ 15 h¡& EH$ {dÚmWu H$[aí_m Zo Om±M {H$`m
{H$ AÝ` 9 {dÚmWu _| {H$VZo A[YH$ `m {H$VZo H$_ A§H$ Cgo {_bo& A§H$m| _| A§Va Bg àH$ma
h¡ − 8, − 6, − 3, − 1, 0, 2, 3, 4, 6  Vmo H$[aí_m Ho$ A§H$ _mby_ H$amo&

11.  ‘n’ {ZarjUm| Ho$ 25 {dMbZm| H$m `moJ 25 h¡ Am¡a dhr n {dMbZm| Ho$ {bE 35 H$m `moJ -25
h¡ Vmo {ZarjUm| H$m _Ü`_mZ kmV H$amo&

12. 3.3,  3.5,  3.1,  3.7,  3.2,  3.8 àXÎmm| H$s _m[Ü`H$m kmV H$s{OE&
13. Amamohr H«$_ _| ì`d{ñWV Ag_yh~Õ S>mQ>m 10, 12, 14, x −  3, x, x + 2, 25 H$s _m[Ü`H$m 15

h¡ Vmo x H$m _yë` kmV H$s{OE&
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14. 10, 12, 11, 10, 15, 20, 19, 21, 11, 9, 10. H$m ~hþbH$ kmV H$amo
15. Hw$N> g_yh~Õ XÎmm| H$m ~hþbH$ x h¡& `{X àË òH$ ñH$moa _| 3 KQ>Vm h¡ Vmo Z ò loUr H$m ~hþbH$

kmV H$amo&
16. 1 go 100 VH$ Ho$ àmH¥${VH$ g§»`mAm| _| Cn`moJ hmooZo dmbo A§H$m| H$m ~hþbH kmV H$amo&
17. {H$gr a’$ àXVmo§ H$m {ZarjU 5, 28, 15, 10, 15, 8, 24 h¢& CZ‘| Eogo Am¡a Mma {ZarjU

{‘bmBE, {’$a ^r ‘mÜ¶‘mZ Am¡a ‘m{Ü¶H$m g‘mZ aho&

à`moJmË_H$ H$m ©̀

EH$ _hrZo VH$ AnZo {dÚmb` Ho$ H$_ao H$m Vmn_mZ _mby_ H$s{OE& g^r H$m ©̀ {Xdgm| H$m _Ü`_mZ,
_m{Ü`H$m Am¡a ~hwbH$ kmV H$s{OE& Ho$ÝÐr¶ àd¥{Îm H$m _yë` joÌ\$b Ho$ {bE C{MV h¡, Š`m?

7.2 tÁı N˛Á Ã™Áƒz∆ :tÁı N˛Á Ã™Áƒz∆ :tÁı N˛Á Ã™Áƒz∆ :tÁı N˛Á Ã™Áƒz∆ :tÁı N˛Á Ã™Áƒz∆ :

{nN>br H$jmAm| _| h_Zo àXÎmm| H$s JUZm H$aHo$ Vm{bH$m ~ZmZm grIm& O~ S>mQ>m Á`mXm hmo Vmo H¡$go
hmoJm? Bgo h_ Xmo J«wn _| ~m±Q> b|Jo& Bgo h_ g_yh~Õ S>mQ>m H$hVo h¢& ¶h CXmhaU H$mo Xo{IE…
EH$ _H$mZ ~ZmZo dmbr H§$nZr H$_©Mm[a`m| Ho$ doVZ Ho$ AmYma na _H$mZ ~ZmVr h¡& do$100
H$_©Mm[a`m| Ho _m{gH$ Am` Ho$ ~mao _| OmZH$mar àmßV H$aVo h¢, {OÝh| Ka Mm[hE& CZH$s Am`
15000, 15750, 16000, 16000,16050, 16400, 16600, 16800, 17000, 17250,
17250……………… 75000.

g~go Á`mXm 100 {ZarjUm| H$m ̀ moJ é.15000 go é.75000, O~{H$ h_ {ZarjUm| H$s Vm{bH$m ~ZmVo
h¡§ Vmo Vm{bH$m bå~r, S>mQ>m H$mo dJuH¥$V N>moQ>o g_yh Am` dmbo O¡go 10001 − 20000, 20001 − 30000,
. . . , 70001 −  80000.

BZ N>moQ>o g_yhmo§•H$mo dJmªVadJmªVadJmªVadJmªVadJmªVa H$hVo h¢& dJmªVa$10001 −  20000 _| g^r {ZarjU 10001 Am¡a 20000
Ho$ ~rM Ho$ {OZ_o§ 10001 Am¡a 20000 XmoZm| ahVo (`m) h¢& Bg àH$ma Ho$ dJmªVa H$mo g_mdo[eV ê$n
VWm 10001 H$mo {ZåZ gr_m§V VWm 20000 H$mo CÀM gr_m§V H$hVo h¢&

7.2.1 g_mdo[eV g_yh~Õ Xbm| H$s ~ma§~m[aVm Vm{bH$m …g_mdo[eV g_yh~Õ Xbm| H$s ~ma§~m[aVm Vm{bH$m …g_mdo[eV g_yh~Õ Xbm| H$s ~ma§~m[aVm Vm{bH$m …g_mdo[eV g_yh~Õ Xbm| H$s ~ma§~m[aVm Vm{bH$m …g_mdo[eV g_yh~Õ Xbm| H$s ~ma§~m[aVm Vm{bH$m …

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: 30 {dÚm{W©̀ m| Ho$ J[UV H$s narjm _| àmßVm§H$ Bg
~ma§~m[aVm Vm{bH$m _| {X ò J ò h¢&

(i) {H$VZo g_yhm| _| S>mQ>m H$m dJuH¥$V {H$`m
J`m ?

H«$. àmßVm§H$ N>mÌm| H$s
g§. g§»`m
1 0 –   5 5
2 5 – 10 7
3 10 – 15 10
4 15 – 20 6
5 20 – 25 2
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Am`w    ì`{ŠV`m| H$s g§.
 1 – 10 15
11 – 20 14
21 – 30 17
31 – 40 20
41 – 50 18
51 – 60 4
61 – 70 2

(ii) Vrgao g_yh _| {H$VZo {dÚmWu h¡?
(iii) `{X {H$gr N>mÌ H$mo 10 A§H$ {_bo Vmo Š`m dh Xÿgar ̀ m Vrgar loUr _| hmoJm?
(iv) 6 {dÚm[W©̀ m| Ho$ A§H$ H$m¡Z go h¡§ do 4 d| dJmªVa _| h¡§?
(v) nm±Mdr§ g_yhm| Ho$ 2 {dÚm[W©̀ mo§ Ho$ ñd §̀ Ho$ A§H$ Š`m hm|Jo?

CÎma (i) S>mQ>m H$m dJuH$aU 5 g_yhm| `m 5 lo[U`m| _|&
(ii) Vrgao g_yh _| 10 {dÚmWu hm|Jo&

(iii) Xÿgao loUr H$r CÀM gr_m Am¡a Vrgao loUr H$r {ZåZ gr_m _| 10 h¡& Bg
{ñW{V _| CÀM gr_m dJmªVa _| Zht h¡&

(iv) 4 d| dJmªVa _| {dÚm[W©̀ m| H$o$A§H$ 15 Am¡a 20 go H$_ h¡§&
(v) {dÚm[W©̀ m| H$o$ ì`{ŠVJV A§H$m| H$mo Zht nhMmZ gH$Vo& ~ma§~m[aVm dJmªVa _|

do 20 go 25 go H$_&

Bgo H$r{OE …

g§b½Z ~ma§~m[aVm {dVaU _| EH$  90 ì`{º$`m| Ho$ AnmQ>©_|Q>
H$r Am ẁ Xr JB© h¡&
(i) Vm{bH$m _| {H$VZo dJmªVa h¡§?
(ii) 21-30 dJmªVa _| {H$VZo ì`{ŠV h¢?
(iii) AnmQ>©_|Q> _| {H$g Am ẁ Ho bmoJ Á`mXm h¢?
(iv) Am[Iar Vm{bH$m (61-70) _| 61, 70 `m 65 XmoZm| g_yh Ho$ bmoJ h¢&

7.2.2 gr_mAm| H$s Ad[Y

_mZ br{OE {H$ h_| {H$gr narjm Ho$ {bE S>mQ>m H$m {ZYm©aU H$aZm h¡ Vmo h_ dJmªVa Bg àH$ma Ho$
boVo h¢, 1-10, 11-20 ,...... ̀ {X EH$ {dÚmWu 10.5 àmßV H$aVm h¡ Vmo dh {H$g loUr _| Am òJm? dJmªVa
1-10 `m 11-20. Bg n[a{ñW{V _| dmñV{dH$ gr_m Am¡a Ad[Y H$m à`moJ H$a|Jo&
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gr_mE±  Ad{Y
  1 – 10 0.5 - 10.5

11 – 20 10.5 – 20.5

21 – 30 20.5 – 30.5

31 – 40 30.5 – 40.5

Xr JB© Vm{bH$m _| loUr dJmªVa Bg àH$ma h¡…

l nhbo loUr H$s CÀM gr_m Am¡a Xÿgao loUr H$s {ZåZ gr_m H$m
Am¡gV& CÀM gr_m nhbo loUr H$s Am¡a Xÿgao loUr H$s {ZåZ

gr_m AWm©V, 10, 11 H$m Am¡gV  
10 11

2
+

 = 10.5 loUr H$s
gr_m

l g^r 10.5 VH$ Ho$ {ZarjU g_yh 1-10 _| AmVo h¢& bo{H$Z 10.5
Xÿgar loUr _| AmEJm& 11-20 loUr _| loUr gr_m§V 10.5 go 20.5 hmoJm&

l {H$gr GXY Ãy™Á H$m AZw_mZ bJmAmo H$jm Ho$ nhbo loUr go Am¡a uå©å Ãy™Á H$mo hb H$amo&

 0 H$m Am¡gV 1, 
0 1

2
+

 = 0.5 LB

l Cgr àH$ma LL  H$m AZw_mZ bJmAmo loUr H$m UB  H$r JUZm H$amo& Am[Iar dJmªVa H$s 40

H$m Am¡gV 41, 
40 41

2
+

 = 40.5 UB

`h gr_mE±  (“true class limits”)  Ad[Y H$hbmVr h¢ &
 {ZåZ dJmªVa _| …

 dJmªVa  gr_mE±  Ad[Y
 H$jm§Va  {ZåZ  CÀM  {ZåZ  CÀM

 gr_m  gr_m  Ad[Y  Ad[Y
1-10 1 10 0.5 10.5

11-20 11 20 10.5 20.5

21-30 21 30 20.5 30.5

 dJmªVa gr_mE± Ad[Y
 EH$_mÌ H$jm {ZåZ  CÀM  {ZåZ  CÀM

gr_m  gr_m  Ad[Y  Ad[Y
0-10 0 10 0 10

10-20 10 20 10 20

20-30 20 30 20 30

D$na Ho$ {MÌê$nU _| ̀ m CXmhaU _| h_ ̀ h XoIVo h¢ {H$ {S>[H«$EQ> grarO loUr dJmªVa _| Ad[Y Am¡a
gr_mE± AbJ h¡§& bo{H$Z Hw$N> g_mZm§Va loUr _| CÀM gr_m Am¡a {ZåZ gr_m H$m A§Va H$jm

 dJmªVa
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H$s b§~mB© `m Šbmg b|W Šbmg b|W Šbmg b|W Šbmg b|W Šbmg b|W H$hbmVr h¡& Cgo ‘C’ Ûmam {bIVo h¢ &

Bgo H$s{OE:

1. 30 {dÚm[W©̀ m| H$o$b§~r Hw$X H$m dJmªVa
Xÿar (go._r.) 101 – 200 201 – 300 301 – 400 401 – 500 501 – 600

N>mÌm| H$r g§. 4 7 15 3 1

I. Š`m H$jm dJmªVa g_mdo[eV h¡§ `m AZÝ`?

II. Xygao dJmªVa _| {H$VZo N>mÌ h¢?
III. {H$VZo {dÚmWu 3.01‘r `m Cggo Á`mXm Xÿar go Hw$X gH$Vo h¢?
IV. 4.005‘r H$r Xÿar go H$m¡Z gr dJmªVa Ho$ N>mÌ Hw$X|?

2. loUr gr_m kmV H$amo&
3. D$na H$o$ àíZ _| H$jm H$r b§~mB© àË òH$ dJmªVa _| ?

7.2.3  ~ma§~m[aVm ~§Q>Z (Frequency Distribution) :

 50 {dÚm[W©̀ m| Ho$ J[UV _| üs™ ÃÊT¿“mÁn™N˛ narjm Ho$ A§H$ 31, 14, 0, 12, 20, 23, 26, 36,
33,41, 37,25, 22, 14,3, 25, 27, 34, 38, 43, 32, 22, 28, 18, 7, 21, 20, 35, 36, 45, 9, 19,
29, 25, 33, 47, 35, 38, 25, 34, 38, 24, 39, 1, 10, 24, 27, 25, 18, 8.

BZ àXÎmm| H$mo XoIZo na Amn gmoM {dMma H$a gH$Vo h¢ {H$, S>mQ>m H$mo {H$VZo dJmªVa _| ~m±Q>m J`m?
H¡$go dJmªVa Vm{bH$m ~ZmB© JB©?

g_yh~Õ dJmªVa Vm{bH$m ~ZmZo _| {ZåZ MaU Cn`moJ _|
bm ò OmVo h¢ …

MaU 1: àXÎmm| H$s ì`m{ßV _mby_ H$amo&

ì`m{ßV =  A[YH$V_ _yë` – Ý`yZV_ _yë`
                         =  47 –  0 = 47

MaU 2: dJmªVa H$mo Mw{ZE gmYmaUV … (5 go 8) dJmªVa

dJmªVa H$s g§»`m = 6

⇒ dJmªVa H$s b§~mB© = 
47
6  8

dJmªVa JUZm ~ma§~m[aVm
(A§H$) {MÝh (N>mÌm| H$s

 g§»`m)
  0 –   7 |||| 4
08 – 15 ||||  | 6

16 – 23 ||||  |||| 9

24 – 31 |||| |||| ||| 13

32 – 39 |||| |||| |||| 14

40 – 47 |||| 4
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MaU 3: {dñV¥V dJmªVa {b{IE Omo Ý`yZV_ _yë` go ewê$ hmoVm h¡& {ZarjU Bg àH$ma h¡

0-7 ,8-15 .....

MaU 4: JUZm A§H$mo§ H$m Cn`moJ H$aVo hþE (àË`oH$ dJmªVa _| Omo {ZarjU AmVo h¢) {ZarjU Ho$
~§Q>Z H$mo {d[^ÝZ dJmªVam| _§o ~m±{Q>E&

MaU 5: JUZm {Mh²Zm| H$mo {J{ZE Am¡a Vm{bH$m _| ~ma§~m[aVm {b{IE&

 gmo{ME, MMm© H$r[OE Am¡a {b{IE …

1. {ZåZ lo[U`m| H$r ~ma§~m[aVm ~§Q>Z {b{IE  1, 2, 2, 3, 3, 3, 3, 3, 4, 4, 4, 4, 4, 4, 4, 4, 4, 5,
5, 5, 5, 5, 5, 5, 6, 6, 6, 6, 7, 7.

2. {ZåZ lo[U`m| go ~ma§~m[aVm ~§Q>Z H$r aMZm H$s{OE&
2, 3, 4, 6, 7, 8, 9, 9, 11, 12, 12, 13, 13, 13, 14, 14, 14, 15, 16, 17, 18, 18, 19, 20, 20,
21, 22, 24, 24, 25. ({dñV¥V dJmªVa br{OE)

3. BZ XmoZm| àXÎmm| ‘| Š`m A§Va h¡& (D$na {X ò J ò)
4. Ag§nyU© S>mQ>m H$mo {H$Z ~ma§~m[aVmAm| dJmªVa S>mQ>m _| {bI gH$Vo h¢?

7.2.4   g_yh~Õ ~ma§~m[aVm ~§Q>Z H$r {deofVmg_yh~Õ ~ma§~m[aVm ~§Q>Z H$r {deofVmg_yh~Õ ~ma§~m[aVm ~§Q>Z H$r {deofVmg_yh~Õ ~ma§~m[aVm ~§Q>Z H$r {deofVmg_yh~Õ ~ma§~m[aVm ~§Q>Z H$r {deofVm

1. `h àXÎmm| H$mo gw{dYmZwgma N>moQ>o g_yh _| ~m±Q>Vm h¡ Cgo ~ma§~m[aVm ~§QZ H$hVo h¢&

2. dJmªVa 5-10, 5 _| 5 {ZåZ gr_m Am¡a 10 CÀM gr_m H$hbmVr h¡&

3. dJmªVa 1-10, 11-20, 21-30 .... g‘mdoer dJmªVa H$hbmVr h¡, Š`m|{H$ XmoZm| {ZåZ Am¡a CÀM
gr_m H$B© H$jm Ho$ dJmªVa _| ahVo h¡§&

4. 0-10, 10-20, 20-30 ... loUr _| AndOu dJmªVa H$hbmVm h¡, {Og_| Ho$db Cg H$jm H$s
{ZåZ gr_m H$mo hr Cg dJ© ‘| {b¶m OmVm h¡ VWm Cƒ gr‘m H$mo N>mo‹S> {X¶m OmVm h¡&

5. {H$gr H$jm H$s Cƒ gr‘m VWm AJbr H$jm H$s {ZåZ gr‘m H$m Am¡gV, Cg H$jm H$s D$nar
gr_m Am¡a AJbr H$jm H$s {ZåZ gr‘m ~ZVr h¡&

6. Hw$N> AndOu dJmªVa _o§, gr_m§V Am¡a gVh XmoZm| g_mZ ahVo h¢, {dñV¥V dJmªVa _| gr_m Am¡a
gr_m§V g_mZ Zht ahVo&

7. CÀM gr_m Am¡a {ZåZ gr_m XmoZm| Ho$ A§Va H$mo H$jm H$s b§~mB© H$hVo h¢&

8. g^r {ZarjUm| H$m {deof _yë` Bg Vm{bH$m go Zht _mby_ H$a gH$Vo, bo{H$Z àË òH$ {ZarjU
H$s loUr AZw‘m{ZV> Am¡gV ahVm h¡& Bg ‘yë¶ H$mo àmßVm§H$ `m _Ü` _yë` H$hVo h¢&

SCERT TELA
NGANA



7. ~ma§~m[aVm ~§Q>Z Vm{bH$m Am¡a AmboI 165

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

CXmhaU:12: 30 {dÚm[W©̀ m| Ûmam gZ² 2010 _| EgEggr H$s narjm _| àmßV à{VeV A§H$ Bg
àH$ma h¡§

45, 56, 75, 68, 35, 69, 98, 78, 89, 90, 70, 56, 59, 35, 46, 47, 13, 29, 32, 39,
93, 84, 76, 79, 40, 54, 68, 69, 60, 59. Vmo ~m§a~m[aVm ~§Q>Z Vm{bH$m ~ZmAmo& BZ
dJmªVa go AZwÎmrU© (0 – 34), Vrgar loUr (35 – 49), Xÿgar loUr (50 – 60), nhbr
loUr  (60 – 74) Am¡a (75 – 100) à{V[îR>V loUr&

hb hb hb hb hb : dJmªVa nhbo go hr {X`m J`m hmo Vmo h_ Vrgao MaU H$s Amoa Om |̀Jo&
MaU 3: {X ò J ò dJmªVa {b[IE&
MaU 4: `h dJmªVa g_mdo[eV h¡& CÀM gr_m ^r

dJmªVa go g§~§[YV h¡& JUZm {MÝhm§o H$m Cn`moJ
H$aVo hþE, {ZarjUm| H$mo AbJ-AbJ dJmªVa
_| ~m§Q> Xmo&

MaU 5: JUZm A§H$ H$mo {JZ H$a ~m§a~m[aVm Vm{bH$m
_| {bI Xmo &

7.2.5  dJmªVa H$s aMZmdJmªVa H$s aMZmdJmªVa H$s aMZmdJmªVa H$s aMZmdJmªVa H$s aMZm
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: g_yh~Õ ~ma§~m[aVm ~§Q>Z Vm{bH$m ‘| H$jm Ho$ A§H$ (dJmªVa H$m _Ü` _yë`) Am¡a

~ma§~m[aVm {X`m J`m hmo Vmo dJmªVa kmV H$s{OE&
 ‘Ü¶ ‘yë¶   7 15     23       31         39 47

~ma§~m[aVm 5 11 19 21 12 6

hbhbhbhbhb: h_| _mby_ h¡ {H$ H$jm A§H$, dJmªVa H$m _yë` h¡, Omo gr_m§V à{V Xmo H$jm A§H$m|
Ho$ _Ü` ahVm h¡&

 MaU 1: Xmo H«$‘mJV ‘Ü¶‘yë¶m| H$m A§Va kmV H$a|Jo h = 15 - 7 = 8.

(kmV H$s{OE {H$ ³¶m Xmo bJmVma dJmªVam| H$m A§Va g‘mZ h¡?)
 MaU2: àË òH$ dJmªVa H$m {ZåZV_ Am¡a CÀMV_ gr_m§V kmV H$s{OE

¶{X ‘Ü¶‘yë¶ A§H$, ‘x’ hmo Vmo,  x – h/2 Am¡a x + h/2

CXmhaU Ho$ {b ò nhbr dJmªVa Ho$ gr_m§V  7 – 
8
2  = 3  `m   7 + 

8
2  = 11

dJmªVa {Mh²Z ~ma§~m[aVm
àmßVm§H$ (N>mÌm| H$s

g§»¶m)
  0 – 34 ||| 3

35 – 49 |||| || 7
50 – 59 |||| 5
60 – 74 |||| | 6
75 – 100 |||| |||| 9

SCERT TELA
NGANA



166  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

dJmªVa (N>mÌm| H$s
àmßVm§H$ g§»¶m)
0 – 10 25
10 – 20 45
20 – 30 60
30 – 40 120
40 – 50 300
50 – 60 360
60 – 70 50
70 – 80 25
80 – 90 10
90 – 100 5

àmßVm§H$ dJmªVa ~ma§~m[aVm
7 (7 – 4) – (7 + 4) = 03 – 11 5
15 (15 – 4) – (15 + 4) = 11 – 19 11
23 (23 – 4) – (23 + 4) = 19 – 27 19
31 (31 – 4) – (31 + 4) = 27 – 35 21
39 (39 – 4) – (39 + 4) = 35 – 43 12
47 (47 – 4) – (47 + 4) = 43 – 51 6

7.3  g§M`r ~ma§~m[aVm ~§Q>Z (Cummulative Frequency)

{H$gr narjm _| 1000 {dÚm{W©̀ m| Zo ^mJ {b`m& {b[IV narjm
CZH$m g_yh~Õ ~ma§~m[aVm ~§Q>Z Vm{bH$m _| {X`m J`m h¡&
Xmo N>mÌ eaX, e§H$a Vm{bH$m H$mo XoIH$a Bg àH$ma MMm© H$aVo
h¢&
eaX  :     narjm Ho$ {bE {H$VZo N>mÌ hm{Oa hþE ?

e§H$a : 1000 N>mÌ hm{Oa hþE&
eaX : XoImo 360 N>mÌm| H$mo 50-60 A§H$ {_bo&
e§H$a: `{X 60 A§H$ H$mo M¶Z {ZYm©aU ‘mZm Om¶o Vmo {H$VZo

N>mÌ gmjmËH$ma Ho$ `mo½` h¢?
eaX : Vwåhmam _Vb~ h¡ {H$ {H$VZo N>mÌm| H$mo Hw$b A§H$ 60 ̀ m

Cggo A{YH$ àmá hþE&
e§H$a: AWm©V 50 + 25 + 10 + 5 h¡, 90 N>mÌ `mo½` h¡&
eaX : bo{H$Z 105 nX Zm¡H$ar Ho$ [aº$ nX h¡§ Am¡a 50 A§H$ H$Q> Am°\$ h¡&
e§H$a : 360 + 50 + 25 + 10 + 5  Bg {ñW{V _| Hw$b 450 Cå_rXdma `mo½` h¢ {OÝh| gmjmËH$ma Ho$

{bE ~wbmZm h¡&
CZ N>mÌm| H$s g§»`m, {OÝh| g_mZ A§H$ àmá hm|, 90 go Á`mXm A§H$ {_bo ({ZåZ gr_m) = 5

CZ N>mÌm| H$s g§»`m, {OÝh| Zdt H$jm Ho$ {ZåZ gr‘m Ho$ g_mZ `m A{YH$ A§H$ àmá hþE h¢
= 10 + 5 = 15

CZ N>mÌm| H$s g§»`m, {OÝh| AmR>dt H$jm H$s {ZåZ gr‘m Ho$ g_mZ `m A{YH$ A§H$ àmá hþE
= 25 + 15 = 40

CZ N>mÌm| H$s g§»`m, {OÝh| gmVdt H$jm H$s {ZåZ gr‘m Ho$ g_mZ `m A{YH$ A§H$ àmá hþE
= 50 + 40 =  90

SCERT TELA
NGANA



7. ~ma§~m[aVm ~§Q>Z Vm{bH$m Am¡a AmboI 167

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

AZwH«$_m dJmªVa VWm ~ma§~m[aVm H$mo Omo‹S>Zo na h_H$mo ò _yë` àmßV hþE& BÝh| h_ g§{MV ~ma§~m[aVm
H$hVo h¢& ha g§{MV ~ma§~m[aVm VËg§~§[YV
dJ© Ho$ {ZMbr gr_m Ho$ g_mZ `m A[YH$
hmoZo Ho$ H$maU `h A[YH$V_ g§{MV
~ma§~m[aVm H$hbmVr h¡&

Ü`mZ Xr{OE {H$ BZ A[YH$V_ g§{MV
~ma§~m[aVm H$mo h_ Vm{bH$m _| H¡$go {bI|Jo&
1. A§{V_ dJmªVa H$s ~ma§~m[aVm hr Cg

dJ© Ho$ g§{MV ~ma§~m[aVm go A[YH$
h¡&

2. Zm¡dt dJmªVa Ho$ ~ma§~m[aVm H$mo àmßV
H$aZo Ho$ {bE Zm¡d| A§Va H$mo A[YH$V_
g§{MV ~ma§~m[aVm go Omo‹S>Zm Mm[hE&

3. Bgr AZwH«$_ _| ̀ hr nÕ{V Ho$ AZwgma
eof A[YH$V_ g§{MV ~ma§~m[aVm H$mo
kmV H$s{OE &

 tÁı H$s Hw$b g§»`m H$m {ZarjU Omo Ý ỳZV_ gr_m go A[YH$ h¡, àË òH$ dJmªVa Ho$ {bE `h Cg
 dJmªVa H$m A[YH$V_ g§{MV ~ma§~m[aVm H$hbmVr h¡,
Bgr Vah Hw$N> n[a{ñW{V`m| _| Ý ỳZV_ g§{MV ~ma§~m[aVm kmV H$aZo H$s Amdí`H$Vm |̀ hmoVr h¡&

CXmhaU Ho$ {bE AÜ`mnH$ CZ N>mÌm| H$r ghm`Vm
H$aZm MmhVo h¢ {OÝh| EH$ {Z[íMV A§H$ go H$_
{_bo hm| Vmo CZH$mo Mm[hE {H$ dh Ý ỳZV_ g§{MV
~ma§~m[aVm H$s JUZm H$aZr Mm[hE&

EH$ BH$mB© narjm _| 43 N>mÌm| H$m gm_y{hH$
~ma§~m[aVm {dVaU na Ü`mZ Xr{OE&
1. nhbo dJ© H$s ~ma§~m[aVm grYm Ý ỳZV_

g§{MV ~ma§~m[aVm _|§ {bIr OmVr h¡&
2. Xÿgao dJmªVa H$mo nhbo dJmªVa Ho$ g§{MV ~ma§~m[aVm H$mo Omo{‹S> ò {Oggo Xÿgao dJmªVa H$m Ý ỳZV_

g§{MV ~ma§~m[aVm àmßV hmo&
3. Bgr AZwH«$_ go `hr nÕ{V Ho$ AZwgma eof Ý ỳZV_ g§{MV ~ma§~m[aVm kmV H$s{OE&

dJmªVa LB ~ma§~m[aVm g§{MV ~ma§~m[aVm
(A§H$) (N>mÌm| H$s go A[YH$

g§»`m )

0 – 10 0 25 25+975 = 1000

10 – 20 10 45 545+930 = 975

20 – 30 20 60 60+870 = 930

30 – 40 30 120 120+750 = 870

40 – 50 40 300 300+450 = 750

50 – 60 50 360 360+ 90 = 450

60 – 70 60 50 50 +  40 =  90

70 – 80 70 25  25 +  15 =  40

80 – 90 80 10 10 +    5 =  15

90 – 100 90 5 5

dJmªVa UB ~ma§~m[aVm g§{MV
(A§H$) (N>mÌm| H$s ~ma§~m[aVm go

    g§»`m )           H$_
0 – 5 5 7                  7
5 – 10 10 10 10+7  = 17
10 – 15 15 15 15+17 = 32
15 – 20 20 8   8+32 = 40SCERT TELA
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àË òH$ dJm©§Va H$o$ {bE tÁı H$r H$w$b g§»`m H$m {ZarjU Omo A[YH$V_ gr_m go H$_ hmo dh Ý ỳZV_
g§{MV ~ma§~m[aVm H$hbmVr h¡&

Bgo H$s{OE:

1. Ý ỳZV_ g§{MV ~ma§~m[aVm H$m g§~§Y _______________go h¡&
2. A[YH$V_ g§{MV ~ma§~m[aVm H$m g§~§Y _______________go h¡&
3. {ZåZ S>mQ>m H$s Ý ỳZV_ Am¡a A[YH$V_ g§{MV ~ma§~m[aVm {b[I ò&

dJmªVa 1 -10 11 - 20 21 - 30 31 - 40 41 - 50

~ma§~m[aVm 4 7 12 5 2

4. Hw$b ~ma§~m[aVm VWm A§[V_ Ý ỳZV_ g§{MV ~ma§~m[aVm Š`m h¡ ? Amn Š`m
g_PVo h¢?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: ZrMo Hw$N> N>mÌm| Ho$ A§H$ Ý ỳZV_ g§{MV ~ma§~m[aVm Ho$ {dVaU Vm{bH$m _| {X ò J ò
h¢& ~ma§~m[aVm Ho$ VËg§~§Yr dJ© {b[IE& A[YH$V_ g§{MV ~ma§~m[aVm ^r kmV
H$s{OE& Vm{bH$m _| {H$VZo N>mÌm| Ho$ A§H$ {X ò J ò h¢&

 dJmªVa (A§H$)         1 -10     11 - 20  21 - 30    31 - 40    41 - 50

L.C.F. (N>mÌm| H$s g§»`m) 12 27 54 67 75
hbhbhbhbhb:

 dJmªVa L.C.F. ~ma§~m[aVm G.C.F.
  (A§H$) (N>mÌm| H$s g§»`m)
1 – 10 12 12 12 + 63 = 75

11 – 20 27 27 - 12 = 15 15 + 48 = 63

21 – 30 54 54 - 27 = 27 27 + 21 = 48

31 – 40 67  67 - 54 = 13 13 +  8 = 21

41 – 50 75 75 - 67 =   8              8
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Aä`mg- 7.2

1. ZrMo EH$ H$m°bmoZr H$o$45 bmoJm| H$r C_« Vm{bH$m _| Xr J`r h¡&
33 8 7 25 31 26 5 50 25 48 56
33 28 22 15 62 59 16 14 19 24 35
26 9 12 46 15 42 63 32 5 22 11
42 23 52 48 62 10 24 43 51 37 48
36

{X ò J ò Xbm| go 6 dJmªVa go EH$ gm_y{hH$ ~ma§~m[aVm {dVaU H$m {Z_m©U H$s{OE&

2. EH$ {dÚmb` H$o$ 30 H$jmAm| H$o$ N>mÌm| H$r g§»`m ZrMo Xr JB© h¡& 4  dJmªVa go EH$ ~ma§~m[aVm
{dVaU Vm{bH$m H$m {Z_m©U H$r{OE&
   25 30 24 18 21 24 32 34 22 20 22

32 40 28 30 22 26 31 34 15 38 28
20 16 15 20 24 30 25 18

3. EH$ gm_y{hH$ ~ma§~m[aVm {d^mJ _| dJmªVa Bg Vah h¡ 4 – 11, 12 – 19, 20 – 27, 28 – 35,
36 – 43 AJbo Xmo dJmªVa {b{IE& àË òH$ dJmªVa H$r bå~mB© Š`m h¡? g^r H$jmAm| H$r dJ©
gr_m ò ^r {b[IE&

4. ZrMo Xr J`r gm_y{hH$ ~ma§~m[aVm {dVaU Vm{bH$m _| H$jm Ho$ A§H$ {X ò J ò h¡&
H$jm A§H$ 10 22 34 46 58 70

~ma§~m[aVm 6 14 20 21 9 5

(i)  {X`o J`o tÁı Ho$ dJmªVa kmV H$s{OE ({deof dJmªVa)

(ii) Ý ỳZV_ g§{MV ~ma§~m[aVm H$m {Z_m©U Am¡a

(iii) A[YH$V_ g§{MV ~ma§~m[aVm H$m {Z_m©U H$s{OE
5. gm§[»`H$s narjm _| EH$ H$jm Ho$ 35 N>mÌm| Ûmam àmßV A§H$ ZrMo {X ò J ò h¢ &( 50 _| go)

3 5 1 15 35 45 23 31 40 21 13 15
20 47 48 42 34 43 45 33 37 11 13
27 18 12 37 39 38 16 13 18 5 41
47 43

EH$ g_mZ dJmªVa go {Og_| go EH$10-20 (20 Bg_| g{å_{bV Zht h¡) ~ma§~m[aVm Vm{bH$m
~ZmB ò&
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6. {ZåZ Ho$ ~ma§~m[aVm Vm{bH$m Ho$ dJ© gr_mE± kmV H$s{OE& Ý ỳZV_ VWm A[YH$V_ g§{MV
~ma§~m[aVm Vm{bH$mE± ^r ~ZmBE&
Am`w 1 - 3 4 - 6 7 - 9 10 - 12 13 - 15

           N>mÌm| H$s g§»`m 10 12 15 13 9

7. g§{MV ~ma§~m[aVm Vm{bH$m ZrMo Xr JB© h¡& {H$g àH$ma H$s g§{MV ~ma§~m[aVm Xr JB© h¡&
VËg§~§Yr dJmªVa Ho$ ~ma§~m[aVm H$m {Z_m©U H$s{OE &
Xm¡‹S>> 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50

pH«$Ho$Q>am| H$s g§»`m 3 8 19 25 30

8. EH$ nwñVH$mb` _| n‹TZo dmbm| H$s g§»`m ZrMo Xr JB© h¡& VËg§~§Yr dJm] H$r ~ma§~m[aVm
{b[IE& Ý ỳZV_ g§{MV ~ma§~m[aVm ^r {b[IE&>
nwñVH$m| H$s g§»`m 1-10 11-20 21-30 31-40 41-50

A[YH$V_ g§{MV ~ma§~m[aVm 42 36 23 14 6

7.4 ~ma§~m[aVm {dVaU H$m AmaoIr` àXe©Z :

~ma§~m[aVm {dVaU EH$ ~ma J«m’$ (X§S> AmaoI) tÁı H$m g_mdoe h¡ `m ~ma§~m[aVm Ho$ dJmªVa h¡&
h_Zo ~ma§~m[aVm Ho$ AI§[S>V lo[U`m| H$mo {MÌmboIZ, XþJwZm ñV§^mboIZ Am¡a d¥ÎmmboIZ Ûmam àX[e©V
H$aZm grIm h¡&

7.4.1 ÃÁzúÁå EÁ¬zQÃÁzúÁå EÁ¬zQÃÁzúÁå EÁ¬zQÃÁzúÁå EÁ¬zQÃÁzúÁå EÁ¬zQ     (Bar Graph)

{X ò J ò g_mMma H$mo VËg§~§Yr _yë`m| Ho$ Cn`moJ
go g_mZ Mm¡‹S>mB© VWm {d[^ÝZ b§~mB© Ho$ ñV§^m|
Ûmam àX[e©V H$aZm ñVm§̂ mboIZ H$hbmVm h¡&

AmBE h_ XoI| {H$ ñV§̂ mboIZ ‘| Š`m àX[e©V
H$aZm h¡? ZrMo {X ò J ò D$Üdm©Ya ñV§̂ mboIZ
H$m AÜ``Z H$s{OE&

(i) `h ñV§̂ mboIZ Š`m gy{MV H$aVm h¡?

(ii) {H$VZo N>mÌm| H$mo A, B `m C J«oS> àmßV
hþE?
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(iii) A[YH$ N>mÌm| H$mo H$m¡Z-gm J«oS> {_bm?
(iv) H$jm _| {H$VZo N>mÌ h¡§?

ò àíZm| Ho$ CÎma AmboI XoIH$a ~VmZm
gab h¡&

H$wN> AmboIm| _| ñV§^ j¡[VO ê$n _| ^r CVmao
Om gH$Vo h¡§& CXmhaU Ho$ {bE Xÿgao AmboI H$m
{ZarjU H$s{O ò& Bg_| Zoëbya {Obm Ho$ g§J_
Jm±d Ho$ dmhZm| Ho$ g§»`mAm| Ho$ S>mQ>m {X`o J`o h¡§&

gmo{ME, MMm© H$r{OE Am¡a {b{IEgmo{ME, MMm© H$r{OE Am¡a {b{IEgmo{ME, MMm© H$r{OE Am¡a {b{IEgmo{ME, MMm© H$r{OE Am¡a {b{IEgmo{ME, MMm© H$r{OE Am¡a {b{IE

1. EH$ ñV§̂ mboI _| gmao ñV§̂  (Am`V) _|
(a) b§~mB© g_mZ (b) Mm¡‹S>mB© g_mZ (c) joÌ\$b g_mZ (d) _yë` g_mZ hmoVm h¡&

2. Š`m EH$ ñV§̂  H$s b§~mB© Xÿgao ñV§̂  H$s bå~mB`m| na {Z ©̂a h¡?

3. ñV§̂ m| _§o _yë`mo§ Ho$ A§Va go Š`m Xÿgao ñV§̂ m| na à^md n‹S>oJm?
4. D$Üdm©Ya ñV§̂ mboI VWm X¡{ZH$ ñV§̂ mboH$ H$m Cn`moJ H$hm± hmoVm h¡?

7.5 gm_y{hH$ ~ma§~m[aVm ~§Q>Z H$m AboIr` àXe©Z

AmBE A~ h_ gm_y{hH$ ~ma§~m[aVm ~§Q>Z H$m AmboIr` àñVwVrH$aU grI|Jo, {Og_| AZÝ` dJmªVa
H$s bJmVma lo[U`m± h¡§& Bg Vah H$m nhbm ê$n gmonmZ AmboI h¡&

7.5.1 gmonmZ AmboI

7.5.1.1 gmonmZ AmboI H$m {Zd©MZgmonmZ AmboI H$m {Zd©MZgmonmZ AmboI H$m {Zd©MZgmonmZ AmboI H$m {Zd©MZgmonmZ AmboI H$m {Zd©MZ:

ZrMo {X ò J ò g_w{MV ~ma§~m[aVm ~§Q>Z H$m {ZarjU H$r{OE&

Cars

Autos

Scooters

Bikes

Bicycles
25 50 75 100 125 150 175 200 225

No. of vehicles

0
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dJmªVa ~ma§~m[aVm
(A§H$)  (N>mÌm| H$r g§.)
0 – 10 3
10 – 20 5
20 – 30 9
30 – 40 10
40 – 50 15
50 – 60 19
60 – 70 13
70 – 80 11
80 – 90 9
90 -100 6

(i) EH$ AmboI _| [H$VZo ñV§̂  hmoVo h¢?
(ii) ñV§̂  H$s b§~mB© H$mo {H$g AZwnmV _| CVmam J`m?
(iii) g^r ñV§̂ m| H$s Mm¡‹S>mB© g_mZ h¡& BgH$m Š`m H$maU hmoJm?
(iv) Š`m h_ Xmo ñV§̂ m| H$mo ~Xb gH$Vo h¢?
AmboI go AmnH$mo `h kmV hþAm hmoJm {H$
(i) 10 dJmªVa H$o$10 ~ma§~m[aVmE± h¢&
(ii) ñV§̂ m| H$r D±$MmB©, ~ma§~m[aVm Ho$ g_mZwnmVr h¡&
(iii) dJmªVa g_mZ hmoZo H$o$ H$maU ñV§̂ m| H$r Mm¡‹S>mB© g_mZ h¡& _w»`V… Bg CXmhaU _| g^r dJmªVa

H$s b§~mB© g_` h¡&
(iv) `hm± AZÝ` ¬TÁoÁ∫ »zmyÆÁı Nz̨  dJmªVa Ho$ bJmVma lo[U`m| H$m à{Vê$nU hmoZo H$o$ H$maU Xmo ñV§̂

Amng _| ~Xbo Zht Om |̀Jo&
     Bgo H$s{OE
utL TL gmonmZ AmboI H$m {ZarjU
H$s{OE Am¡a {ZåZ àíZm| H$m CÎma
Xr{O ò&
(i) Bg gmonmZ AmboI _| Š`m
gyMZmE± Xr JB© h¡§?
(ii) H$m¡Z go g_yh _| g~go A[YH$

N>mÌ h¡§?
(iii) {H$VZo N>mÌ 5 K§Q>o go A[YH$

Q>r.dr. XoIVo h¢?
(iv) Hw$b {H$VZo N>mÌm| H$m gd}jU

hþAm?
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7.5.1.2  gmonmZ AmboI H$m {Z‘m©U (Construction  of
a Histogram)
EH$ Q>rdr M¡Zb dmbo OmZZm MmhVo h¢ {H$ CZH$m M¡Zb
{H$g Am¶w dJ© Ho$ bmoJ A{YH$ XoIVo h¢& CÝhm|Zo EH$
AnmQ>©‘|Q> ‘| gd}jU {H$¶m& àmá àXÎmm| H$mo Am¶V-{MÌ
Ho$ ê$n ‘| àñVwV {H$¶m&
MaU 1 : ¶{X {X¶o J¶o dJmªVa g‘mdoer hmo Vmo CÝh|

AndVu ‘| ~XbZm hmoJm ³¶m|{H$ h‘ EH$
gmonmZ AmboI H$m {Z‘m©U H$aZm MmhVo h¢&

MaU 2 : x-Ajm§e Ho$ {bE ‘mn MwZH$a Cg
na dJmªVa ~ZmBE&

MaU 3 : y-Ajm§e Ho$ {bE ‘mn Mw{ZE Am¡a
Bgna ~ma§~m[aVm A§{H$V H$s{OE&
(XmoZm| Ajm| na ‘mn g‘mZ Zht
hmoZm Mm{hE&)
‘mn : x-Aj 1 go‘r = EH$ dJmªVa
y-Aj 1 go‘r = 5 bmoJ

MaU 4 : AmYma ‘| dJmªVa boH$a g§JV
~ma§~m[aVmAm| H$s D±$MmB© go Am¶V
~ZmBE&

7.5.1.3 {d{^ÝZ dJmªVa dmbo gmonmZ AmboI
{ZåZ ~ma§~m[aVm ~§Q>Z Vm{bH$m na Ü¶mZ
Xr{OE&

dJ© dJmªVa (A§H$) N>mÌm| H$m à{VeV
AZwÎmrU© 0-35 28

V¥Vr¶ loUr 35-50 12

{ÛVr¶ loUr 50-60 16

àW‘ loUr 60-100 44

h‘ Bg Vm{bH$m ‘| XoIVo h¢ {H$ g^r dJm] ‘| A§H$m| H$s g§»¶m g‘mZ ê$n Zht h¡&
¶{X h‘ Vm{bH$m na Ü¶mZ X| Vmo àW‘ loUr ‘| nmg hmoZo dmbo N>mÌ 44 % h¢ {OZHo$ dJmªVa H$s b§~mB©
40 (60 go 100) h¡& ¶hm± {ÛVr¶ loUr àmá H$aZo dmbo N>mÌ 16% h¢ {OZHo$ dJmªVa H$s b§~mB© 10 (50
go 60) h¡& AV… Bg Vm{bH$m H$mo gmonmZ AmboI Ho$ ê$n ‘| àñVwV H$aZo Ho$ {bE dJmªVa H$s Mm¡‹S>mB¶m|
Ho$ ê$n ‘| boZm Amdí¶H$ h¡&

dJmªVa ~ma§~m[aVm dJmªVa
(Am¶w g‘yh) (Xe©H$m| H$s

g§»¶m)
11 – 20 10 10.5 – 20.5
21 – 30 15 20.5 – 30.5
31 – 40 25 30.5 – 40.5
41 – 50 30 40.5 – 50.5
51 – 60 20 50.5 – 60.5
61 – 70 5 60.5 – 70.5
gr‘mE± Ad{Y
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BH$mB© dJmªVa (~ma§~m[aVm KZËd) H$s JUZm H$aVo hþE g§~§{YV D±$MmB¶m| go gmonmZ AmboI H$m
{Z‘m©U H$aZm Mm{hE& ~ma§~m[aVm KZËd kmV H$aZo Ho$ {bE {H$gr ^r dJmªVa H$mo {b¶m Om gH$Vm
h¡& AnZr gw{dYmZwgma Ý¶yZV‘ dJ© b§~mB© H$mo BH$mB© dJmªVa Ho$ ê$n ‘| {b¶m Om gH$Vm h¡&

∴ {H$gr ̂ r Am¶V H$s g§emo{YV b§~mB© CgHo$ g§JV ~ma§~m[aVm KZËd Ho$ g‘mZwnmVr hmoVr h¡&

KZËd  =          x Ý¶yZV‘ dJ© b§~mB©

dJmªVa N>mÌm| H$m à{VeV dJmªVa H$s b§~mB© Am¶V H$s D±$MmB©

0 –   35 28 35
28 10 8
35

× =

35 –   50 12 15
12 10 8
15

× =

50 –   60 16 10
16 10 16
10

× =

60 – 100 44 40
44 10 11
40

× =

{nN>bo CXmhaU Ho$ AZwgma BgH$r ^r g§emo{YV D±$MmB© go gmonmZ AmboI ~Zm gH$Vo h¢&
MaU 1: EH$ C{MV n¡‘mZo go b§~mB© X-Aj na dJmªVa A§{H$V H$s{OE&
MaU 2: C{MV n¡‘mZm boH$a ~ma§~m[aVm H$mo

Y-Aj na A§{H$V H$s{OE& (XmoZm|
Ajm| H$m n¡‘mZm g‘mZ ahZm
Amdí¶H$ Zht h¡&)

n¡‘mZm: X-Aj 1 go‘r = 1 {‘ZQ> dJmªVa
Y-Aj 1 go‘r = 2 %

MaU  3: AmYma ‘| dJmªVa H$mo boH$a g§JV
~ma§~m[aVm H$s D±$MmB¶m| go Am¶V
~ZmBE&
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7.5.1.4  g‘yh~X²Y ~ma§~m[aVm ~§Q>Z H$m ‘Ü¶ ‘yë¶ Ho$ gmW gmonmZ AmboIg‘yh~X²Y ~ma§~m[aVm ~§Q>Z H$m ‘Ü¶ ‘yë¶ Ho$ gmW gmonmZ AmboIg‘yh~X²Y ~ma§~m[aVm ~§Q>Z H$m ‘Ü¶ ‘yë¶ Ho$ gmW gmonmZ AmboIg‘yh~X²Y ~ma§~m[aVm ~§Q>Z H$m ‘Ü¶ ‘yë¶ Ho$ gmW gmonmZ AmboIg‘yh~X²Y ~ma§~m[aVm ~§Q>Z H$m ‘Ü¶ ‘yë¶ Ho$ gmW gmonmZ AmboI
CXmhaU 15: H$jm gmV Ho$ 65 N>mÌm| Ûmam àmá Hw$b A§H$m| H$s ~§Q>Z Vm{bH$m Ho$ {bE gmonmZ AmboI

H$m {Z‘m©U H$s{OE&
àmám§H$ (‘Ü¶ ‘yë¶) 150 160 170 180 190 200

N>mÌm| H$s g§»¶m 8 10 25 12 7 3

hb … ‘Ü¶ ‘yë¶ {X¶o J¶o h¢ Bg{bE dJmªVa H$s JUZm H$aZr hmoJr&
MaU  1: Xmo H«$‘JV dJm] H$m A§Va kmV H$s{OE&  h = 160 -150 = 10.

(kmV H$s{OE ³¶m àË¶oH$ Xmo H«$‘JV dJm] H$m A§Va g‘mZ h¡&)
MaU 2: àË¶oH$ dJ© Ho$ ‘Ü¶ ‘yë¶ ‘x’ Ho$ gmW {ZåZ Am¡a CÀM gr‘m§Va H$s JUZm H$s{OE&

x – 2
h

  Am¡a   x + 2
h

.

MaU  3: C{MV n¡‘mZm M¶{ZV H$s{OE&
X-Aj 1 go‘r = EH$ dJmªVa
Y-Aj 1 go‘r = 4 N>mÌ

MaU  4: dJmªVa H$mo AmYma ‘mZH$a Am¡a g§JV ~ma§~m[aVmAm| H$s D±$MmB© boH$a Am¶V ~ZmBE&
‘Ü¶ ‘yë¶ (x) dJmªVa N>mÌm| H$s

g§»¶m
150 145 – 155 8

160 155 – 165 10

170 165 – 175 25

180 175 – 185 12

190 185 – 195 7

200 195 – 205 3

gmo{ME, MMm© H$s{OE Am¡a {b{IE&

1. ‘X ’-Aj na loUr gr‘m§V {bE OmVo h¢& loUr gr‘m ³¶m| Zht?

2. gmonmZ AmboI ‘| àË¶oH$ Am¶V H$s Mm¡‹S>mB© {H$g ‘yë¶ Ûmam kmV hmoVr h¡?
3. g^r Am¶Vm| H$s b§~mB¶m| H$m ¶moJ ³¶m Xem©Vm h¡?
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7.5.2 ~ma§~m[aVm ~hþ̂ wO

7.5.2.1 ~ma§~m[aVm ~hþ̂ wO H$r àñVw{V (Interpretation of Frequency Polygon)

XÎmm| H$m n[a‘mUmË‘H$ XÎmm| H$m à{Vê$nU Am¡a CZH$s ~ma§~m[aVm H$mo àñVwV H$aZo H$s EH$ Xÿgar
nÕ{V h¡- ‘~ma§~m[aVm ~hþ̂ wO’ AmBE A~
h‘ Bg AmboI Ho $bm^ XoI|&
gmonmZ AmboI ‘| EH$ H§$nZr Ho$ 33 bmoJm| Ho$
^ma H$r àñVw{V h¡& gmonmZ AmboI Ho$ g§JV
Am¶Vm| H$s D$nar ŵOmAm| Ho$ ‘Ü¶q~Xþ H$mo
aoIm§I§S>m| go {‘bmBE& h‘ BZ ‘Ü¶ q~XþAm|
H$mo B,C,D,E,F Am¡a G ‘mZ b|& BZ aoImI§S>m|
H$mo Omo‹S>Zo na h‘| AmH¥${V BCDEFG àmá
hmoJr& Bg ~hþ̂ wO H$mo nyam H$aZo Ho$ {bE h‘
‘mZ|J o {H$ 30.5-35.5 go nhbo Am ¡a
55.5-60.5 Ho$ ~mX Ho$ dJmªVa H$s ~ma§~m[aVm
eyÝ¶ hmoJr& CZHo$ ‘Ü¶ q~Xþ H«$‘e… A Am¡a H
h¢& ABCDEFGH ~ma§~m[aVm ~hþ̂ wO h¡&
gm‘mÝ¶V… {ZåZ dJ© Ho$ nhbo VWm CÀM dJ© Ho$ ~mX {H$gr ^r dJ© H$s g§̂ mdZm Zht hmoVr h¡& eyÝ¶
~ma§~m[aVm dmbo Xmo dJmªVam| H$m ¶moJ h‘| ~ma§~m[aVm ~hþ̂ wO H$m joÌ’$b àXmZ H$aVm h¡ dhr gmonmZ
AmboI H$m joÌ’$b ^r hmoJm& Eogm ³¶m| hmoVm h¡?

gmo{ME, MMm© H$s{OE Am¡a {b{IE&

1. àW‘ dJ© Ho$ nhbo H$moB© dJ© Z hmo Vmo ~ma§~m[aVm ~hþ̂ wO H¡$go nyam H$amoJo?
2. XÎmm§em| Ho$ gmonmZ AmboI H$m joÌ’$b Am¡a ~ma§~m[aVm ~hþ̂ wO H$m joÌ’$b g‘mZ h¡& H¡$go?
3. ~ma§~m[aVm ~hþ̂ wO ~ZmZo Ho$ {bE ³¶m gmonmZ AmboI ~ZmZm Amdí¶H$ h¡?
4. g‘yh~Õ ~ma§~m[aVm ~§Q>Z Ho$ {bE ³¶m h‘ ~ma§~m[aVm ~hþ̂ wO ~Zm gH$Vo h¢?

7.5.2.2 ~ma§~m[aVm ~hþ̂ wO H$s aMZm     (Construction of a Frequency Polygon)

EH$ H$jm ‘| 45 N>mÌm| Ho$ àmám§H$m| (25 ‘| go) na Ü¶mZ Xr{OE& ~ma§~m[aVm ~§Q>Z Vm{bH$m go
~ma§~m[aVm ~hþ̂ wO ~ZmBE&
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    dJmªVa      ~ma§~m[aVm      ‘Ü¶
(àmám§H$) (N>mÌm| H$s ‘yë¶

g§»¶m)
0-5 7 2.5

5-10 10 7.5

10-15 14 12.5

15-20 8 17.5

20-25 6 22.5
Hw$b 45

aMZm Ho$ gmonmZ
MaU  1: {X¶o J¶o XÎmm| Ho$ ‘Ü¶‘yë¶ kmV H$s{OE&
MaU   2: {X¶o J¶o XÎmm| Ho$ gmonmZ AmboI ~ZmBE& CZHo$ ‘Ü¶ q~XþAm| H$mo Am¶V Ho$ D$nar {gam|

na A§{H$V H$s{OE& (CXmhaUV… H«$‘e… B, C, D, E, F h¡§&)
MaU  3: H«$‘JV ‘Ü¶ q~XþAm| H$mo Omo{‹S>E&
MaU  4: àW‘ dJ© Ho$ nhbo VWm A§{V‘ dJ© Ho$ ~mX Ho$ dJmªVa H$m AZw‘m{ZV ‘yë¶ br{OE Am¡a

CZH$m ‘Ü¶ ‘yë¶ kmV H$s{OE& (A Am¡a H) Bgo Aj na A§{H$V H$s{OE& (¶hm± na nhbr
loUr 0 – 5 h¡& Bg{bE 0 - 5 loUr H$s {nN>br loUr H$mo kmV H$aZo Ho$ {bE {j{VO aoIm
H$mo F$UmË‘H$ {Xem ‘| ~‹T>mH$a Bgo AZw‘m{ZV dJmªVa H$m ‘Ü¶‘yë¶ -5, 0 kmV H$s{OE)

MaU 5: nhbo A§{V‘ q~Xþ B go A H$mo {‘bm¶m J¶m Am¡a A§{V‘ q~Xþ F go G H$mo {‘bmH$a
~ma§~m[aVm ~hþ^wO H$mo nyU© {H$¶m J¶m h¡&

~ma§~m[aVm ~hþ̂ wO H$mo {~Zm gmonmZ AmboI ItMo, ñdV§Ì ê$n go ̂ r CVmam Om gH$Vm h¡& BgHo$ {bE
h‘| H$jm dJmªVa Ho$ ‘Ü¶q~XþAm| H$s Amdí¶H$Vm hmoVr h¡&

Bgo H$s{OE&
1. Xr JB© ~ma§~m[aVm ~§Q>Z Vm{bH$m go ~ma§~m[aVm ~hþ̂ wO H$s aMZm H$s{OE&

(i) EH$ H$jm Ho$ {H«$Ho$Q> ‘¡M ‘| ~Zm¶o J¶o aZm| H$s Vm{bH$m Bg àH$ma h¡-

~Zm¶o J¶o aZ 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60

N>mÌm| H$s g§»¶m 3 5 8 4 2
                          (ii) EH$ ZmQ>H$ Ho$ ~oMo hþE {Q>H$Q>

{Q>H$Q> H$m ‘yë¶ 10 15 20 25 30

{Q>H$Q>m| H$s g§»¶m 50 30 60 30 20

No. of Students
55 10 15 20 25 30 35
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7.5.2.3  ~ma§~m[aVm ~hþ̂ wO Ho$ bjU     (Characteristics of a Frequency Polygon):

1. ~ma§~m[aVm ~§Q>Z H$m AmboIr¶ ê$n hr ~ma§~m[aVm ~hþ̂ wO h¡&
2. AZwH«$‘ Ho$ ‘Ü¶ ‘yë¶ ¶m àmám§H$m| H$mo X-Aj na Am¡a g§b½Z ~ma§~m[aVm H$mo Y-Aj na A§{H$V

{H$¶m OmVm h¡&
3. g‘mZ XÎmm§em| dmbo ~ma§~m[aVm ~hþ̂ wO H$m joÌ’$b Am¡a gmonmZ AmboI H$m joÌ’$b g‘mZ

hmoVm h¡&

gmo{ME, MMm© H$s{OE Am¡a {b{IE&

1. gmonmZ AmboI {X¶o J¶o dJmªVa H$s ~ma§~m[aVm H$mo Xem©Vm h¡? ³¶m dh EH$ {ZpíMV ‘yë¶ H$s
~ma§~m[aVm H$mo Xem© gH$Vm h¡?

2. ³¶m ~ma§~m[aVm ~hþ̂ wO {XE JE XÎmm| Ho$ {ZpíMV ‘yë¶ H$s ~ma§~m[aVm H$mo ~Vm gH$Vm h¡?

7.5.2.4  g‘yh~Õ ~ma§~m[aVm ~§Q>Z Vm{bH$m Ho$ {bE gmonmZ AmboI Ho$ {~Zm ~ma§~m[aVm
~hþ̂ wO ~ZmZm

‘Yw‘oh amo{J¶m| Ho$ AÜ¶¶Z H$s OmZH$mar Bg Vm{bH$m ‘| Xr JB© h¡&

EÁÆÏ 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60

amo{J¶m| H$s g§»¶m 5 9 16 11 3

AmBE A~ h‘ ~ma§~m[aVm ~hþ̂ wO H$s aMZm {~Zm gmonmZ AmboI Ho$ H$a|&
MaU  1: {d{^Þ lo{U¶m| Ho$ àmám§H$ kmV H$s{OE&
MaU  2: n¡‘mZo H$m M¶Z H$s{OE: X-Aj 1 go‘r = 1 dJmªVa

Y-Aj 1 go‘r = 2 A§H$
MaU  3: ¶{X ‘x’ H$mo àmám§H$ go VWm g§b½Z ~ma§~m[aVm H$mo ‘f’ go gy{MV H$aVo h¢ Vmo (‘x’, f) Ho$ {bE

AmboI H$m {Z‘m©U H$s{OE&
MaU  4 : aoIm§ISm|> Ûmam q~XþAm| H$mo {‘bmBE&
MaU  5 : Bgr àH$ma Am¡a Xmo lo{U¶m| H$s H$ënZm H$s{OE& àW‘ loUr Ho$ nhbo Am¡a A§{V‘ loUr

Ho$ ~mX àË¶oH$ ‘| ~ma§~m[aVm eyÝ¶ hmoJr& AmboI ‘o| CZHo$ ‘Ü¶ q~XþAm| H$mo A§{H$V
H$s{OE&

MaU  6 : ~hþ^wO nyU© H$s{OE&
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 dJmªVa  amo{J¶m|    ‘Ü¶     H«${‘V
 (Am¶w)     H$s g§»¶m   ‘yë¶ ¶w½‘

  0 – 10 0 5 (5, 0)

10 – 20 5 15 (15,  5)

20 – 30 9 25 (25,  9)

30 – 40 16 35 (35, 16)

40 – 50 11 45 (45, 11)

50 – 60 3 55 (55,  3)

60 – 70 0 65 (65,  0)

7.5.3  g‘yh~Õ ~ma§~m[aVm ~§Q>Z Ho$ {bE ~ma§~m[aVm dH«$

¶hm± XÎmm| H$mo gabrH¥$V dH«$m| Ûmam àX{e©V H$aZo H$s EH$ AÝ¶ {d{Y h¡&
AmBE {XE J¶o XÎmm| Ho$ {~Zm gmonmZ AmboI dmbo ~ma§~m[aVm dH«$ H$s aMZm H$a|&
MaU 1: {d{^Þ dJmªVam| Ho$ ‘Ü¶ ‘yë¶ kmV H$s{OE&
MaU 2: n¡‘mZm {ZYm©[aV H$s{OE&

X-Aj 1 go‘r = 1 dJmªVa
Y-Aj 1 go‘r = 2 A§H$

MaU 3: {H$gr H$jm Ho$ àmámH$m| Ho$ {bE ‘x’ ‘Ü¶ ‘yë¶ Am¡a ‘f’ g§JV ~ma§~m[aVm hmo Vmo H«${‘V
¶w½‘ (x, f) AmboI na A§{H$V H$s{OE&

MaU 4: H«$‘mJV AmZodmbo q~XþAm| H$mo H«$‘e… gabrH¥$V dH«$ Ûmam Omo{‹S>E&

dJmªVa         amo{J¶m|    ‘Ü¶ H«${‘V
 (Am¶w)    H$s g§»¶m   ‘yë¶     ¶w½‘

0 – 10 0 5 (5,   0)
10 – 20 5 15 (15,  5)
20 – 30 9 25 (25,  9)
30 – 40 16 35 (35,16)
40 – 50 11 45 (45,11)
50 – 60 3 55 (55,  3)
60 – 70 0 65 (65,  0)
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7.5.4  g§M¶r ~ma§~m[aVm (cumulative frequencies) ~§Q>Z H$m AmboI

{H$gr g‘yh~Õ ~ma§~m[aVm ~§Q>Z H$s g§M¶r ~ma§~m[aVm Am¡a H«$‘e… dJmªVam| Ho$ g§JV {ZåZ/CÀM
gr‘m Ho$ AmboI H$mo g§M¶r ~ma§~m[aVm dH«$ ¶m Mmn {dH$U© dH«$ H$hVo h¢&
¶o dH«$ EH$ gVV loUr Ho$ àË¶oH$ ñVa ‘| EH${ÌV eof {ZarjUm| H$mo g‘PZo ‘| ghm¶H$ hmoVo h¢&

7.5.4.1  Adamohr g§M¶r ~ma§~m[aVm dH«$ Adamohr g§M¶r ~ma§~m[aVm dH«$ Adamohr g§M¶r ~ma§~m[aVm dH«$ Adamohr g§M¶r ~ma§~m[aVm dH«$ Adamohr g§M¶r ~ma§~m[aVm dH«$ (Less than Cummulative frequency curve)

g‘¶mZwgma gaH$mar H$m¶m] Ho$ {bE R>oHo$Xmam| H$mo àmá Hw$N> Q>|S>am| H$s g§»¶m g‘yh~Õ ~ma§~m[aVm
Vm{bH$m Xo{IE&

dJmªVa ({XZ) 0 – 4 4 - 8 8 - 12 12 – 16 16 – 20

Q>|S>am| H$s g§»¶m 2 5 12 10 3

MaU 1: ¶{X {X¶m J¶m ~ma§~m[aVm ~§Q>Z g‘mdoer ê$n
‘| hmo Vmo Cgo gVV² ê$n ‘| n[ad{V©V H$s{OE&

MaU 2: Amdamohr g§M¶r ~ma§~m[aVm Vm{bH$m ~ZmBE&
MaU 3: X-Aj na dJmªVam| Ho$ CÀM gr‘m§V Am¡ Y-Aj

na CZHo$ g§JV g§{MV ~ma§~m[aVm A§{H$V H$s{OE&
n¡‘mZm {ZYm©[aV H$s{OE …

X-Aj 1 go‘r = 1 dJmªVa
Y-Aj 1 go‘r = 4 Q>|S>a

MaU 4: nhbo dJmªVa Ho$ {ZåZ gr‘m§V (nhbr loUr go
nyd© H$s loUr Ho$ CÀM gr‘m§V) H$s g§M¶r
~ma§~m[aVm 0 A§{H$V H$s{OE&

MaU 5: Bg q~XþAm| H$mo gabrH¥$V dH«$ Ûmam Omo‹S>H$a
Mmn {dH$U© dH«$ àmá H$s{OE&

Bgr àH$ma h‘ ‘Amamohr’ g§{MV ~ma§~m[aVm dH«$ H$s
aMZm ^r H$agH$Vo h¢& Bg‘| Y-Aj na Amamohr
g§{MV ~ma§~m[aVmE± Am¡a X-Aj na g§JV ‘{ZåZ
gr‘m§V’ {b¶m OmVm h¡&

dJmªVa Q>|S>am|   CÀM {ZåZ
 (Am¶w)    H$s g§»¶m gr‘m§V  g§M¶r

     ~ma§~m[aVm
0 – 4 2 4 2

4 – 8 5 8 7

8 – 12 12 12 19

12 – 16 10 16 29

16 – 20 3 20 32
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Aä¶mg - 7.3

1. ~w{Õ bpãY Ho$ {d{^ÝZ ñVam| Ho$ {bE 45 {dÚm{W©¶m| H$m {dVaU {ZåZ Vm{bH$m ‘| {X¶m J¶m h¡&
XÎmm| gmonmZ AmboI It{ME&
~w{Õ bpãY 60-70 70-80 80-90 90-100 100-110 110-120 120-130

N>mÌm| H$s g§»¶m 2 5 6 10 9 8 5

2. H$jm gmV H$s dm{f©H$ narjm ‘| 600 N>mÌm| Ûmam àmám§H$m| Ho$ {bE gmonmZ AmboI ~ZmBE&
àmám§H$ 360 400 440 480 520 560

N>mÌm| H$s g§»¶m 100 125 140 95 80 60

3. EH$ ’¡$³Q>ar Ho$ 250 ‘µOXÿam| H$m gmám{hH$ doVZ {ZåZ Vm{bH$m ‘| {X¶m J¶m h¡& {X¶o J¶o XÎm
H$m¶m] Ho$ {bE EH$ hr AmboI na gmonmZ AmboI Am¡a ~ma§~m[aVm ~hþ̂ wO ~ZmBE&
gmám{hH$ doVZ 500-550 550-600 600-650 650-700 700-750 750-800

‘µOXÿam| H$s g§»¶m 30 42 50 55 45 28

4. EH$ ‘§S>b Ho$ àmW{‘H$ {dÚmb¶m| Ho$ 60 AÜ¶mnH$m| H$s Am¶w {ZåZ ~ma§~m[aVm Vm{bH$m ‘| Xr
JB© h¡& ~ma§~m[aVm ~hþ̂ wO Am¡a ~ma§~m[aVm dH«$ {ZåZ XÎm Ho$ {bE {~Zm gmonmZ AmboI Ho$
~ZmBE& ({^Þ-{^Þ AmboI Ho$ H$mJO Cn¶moJ H$s{OE&)

Am¶w 24 – 28 28 – 32 32 – 36 36 – 40 40 – 44 44 – 48

AÜ¶mnH$m| H$s g§»¶m 12 10 15 9 8 6

5. {ZåZ ~ma§~m[aVm ~§Q>Z Vm{bH$m Ho$ {bE dJmªVa Ed§ ~ma§~m[aVm H$s aMZm H$s{OE& gmW hr
gmW Mmn {dH$U© dH«$ ^r ~ZmBE&

àmám•§H$ 5 go H$‘ 10 go H$‘ 15 go H$‘ 20 go H$‘ 25 go H$‘
N>mÌm| H$s g§»¶m 2 8 18 27 35SCERT TELA
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h‘Zo ³¶m grIm?h‘Zo ³¶m grIm?h‘Zo ³¶m grIm?h‘Zo ³¶m grIm?h‘Zo ³¶m grIm?

1. E™™Ï“§Ú tÁı N˛Á Ã™ÁåÁão∫ ™ÁÜÆ™  = 1 2 3 ...... nx x x x
n

+ + + +
 ¶m x  =

∑
N

ix
 (g§{já ê$n) Ohm± ix∑   g^r xi H$m ¶moJ h¡ Ohm± ‘i ’ H$m ‘mZ 1 go n

VH$ h¡&

2. Ã™ÁåÁão∫ ™ÁÜÆ™ = H$pënV ‘Ü¶‘mZ + {dMbZ H$m Am¡gV

¶m   x   =  A  + 
−∑( A)

N
ix

3. ‘Ü¶‘mZ Ho$ Cn¶moJ go gm§{»¶H$ XÎmmo§ H$m {díbofU {H$¶m Om gH$Vm h¡&
4. tÁı Nz̨  uåu∫qm N˛Áz N¿̨ ™§Ú Amamohr ̀ m Adamohr H«$_ _| √ÆƒuÀso N˛∫åz Nz̨  §Át

§yY ƒÁ¬z ú∫yqm N˛Áz ™ÁuÜÆN˛Á N˛“oz “̄ @
5. ‘mpÜ¶H$m Ho$ Cn¶moJ go gm§p»¶H$ XÎmm| H$m {H$¶m Om gH$Vm h¡, O~ ~hþV

{^ÞVm dmbo H$‘ {ZarjU hmo Vmo H$‘ ¶h AË¶{YH$ Cn¶moJr h¡&
6. §“Ï¬N˛ N˛Á GúÆÁzT ∆Áu£tN˛ EÁ{∫ ÃÁÊuPÆN˛y uƒ≈¬z m Nz̨  u¬Æz uN˛ÆÁ \ÁoÁ “{Ê @
7. §“Ï¬N˛ LN˛ LzÃy ÃÊPÆÁ “{ \Áz utÆz TÆz tÁı ™ı N˛F| §Á∫ tÁz“∫ÁF| \Áoy “{Ê @
8. XÎmm| Ho$ {^Þ-{^Þ {ZarjUm| H$m CZH$s ~ma§~m[aVm Ho$ gmW àXe©Z H$mo

~ma§~m[aVm ~§Q>Z ¶m ~§Q>Z Vm{bH$m H$hVo h¢&
9. {H$gr loUr H$s CÀM gr‘m Am¡a {ZåZ gr‘m ‘| A§Va H$mo loUr H$s b§~mB© H$hVo

h¢& Bgo ‘C’ Ûmam Xem©Vo h¢&
10. {X¶o J¶o XÎmm| Ho$ {bE {H$gr {deof dJmªVa H$s {ZåZ gr‘m Ho$ ~am~a ¶m Cggo

A{YH$ {ZarjUm| H$s Hw$b g§»¶m H$mo Adamohr g§{MV ~ma§~m[aVm H$hVo h¢&

11. {X¶o J¶o XÎmm| Ho$ {bE {H$gr {deof dJmªVa H$s {ZåZ gr‘m Ho$ ~am~a ¶m Cggo
H$‘ {ZarjUm| H$s Hw$b g§»¶m H$mo Amamohr g§{MV ~ma§~m[aVm H$hVo h¢&

12. g‘yh~Õ ~ma§~m[aVm ~§Q>Z ‘| ¶{X dJmªVa {^Þ h¡ Vmo gmonmZ AmboI ‘o§
~ma§~m[aVm KZËd Ho$ AmYma na Am¶Vm| H$s aMZm H$aZr hmoJr&

~ma§~m[aVm KZËd =
loUr H$s ~ma§~m[aVm
  loUr H$s b§~mB©

×  XÎmm| ‘| Ý¶yZV‘ loUr H$s
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Vm{H©$H$ T>§J go gmo{ME&
Hw$N> AmboIm| Am¡a MmmQ>m] H$s ghm¶Vm go {H$gr ̂ r {df¶ go g§~§{YV àXÎmm| H$mo EH$ AmH$ma Ho$ ê$n
‘| àñVwV {H$¶m Om gH$Vm h¡& Bg AmH¥${V H$mo Ü¶mZ go Xo{IE Am¡a àË¶oH$ àíZ H$m CÎma Xr{OE
Am¡a CÝh| nwZ… Om±M H$s{OE&
(a) {j{VOr¶ ¶m D$Üdm©Ya ‘| H$m¡Z gm b§~m h¡?
(b) ³¶m l Am¡a m aoImE± grYr Am¡a g‘m§Va h¢?
(c) {H$gH$s b§~mB© A{YH$ h¡? : AB  ¶m BC
(d) ~hþ̂ wO H$s {H$VZr ŵOmE± hmoVr h¢? ³¶m ¶h EH$ dJ© hmoVm h¡?
(e) ZrMo Xr JB© AmH¥${V¶m| Ho$ ~mao ‘| ~VmBE&

   (a) (b)                (c)

(d)

(e)

l

m

13. ~ma§~m[aVm ~§Q>Z Vm{bH$m H$mo ~ma§~m[aVm ~hþ̂ wO AmboI Ho$ ê$n ‘| àñVwV {H$¶m
Om gH$Vm h¡& ({^Þ/H«$‘JV)

14. ~ma§~m[aVm ~hþ̂ wO ¶m ~ma§~m[aVm dH«$ ‘|, {H$gr H$jm Ho$ àmám§H$m| ¶m CZHo$
‘Ü¶‘mZ H$mo X-Aj VWm Y-Aj na g§b½Z ~ma§~m[aVm Ho$ ê$n ‘| àñVwV H$a
gH$Vo h¢&

15. g‘mZ XÎmm| H$m ~ma§~m[aVm ~hŵ wO Am¡a gmonmZ AmboI H$m joÌ’$b g‘mZ hmoVm
h¡&

16. ÃÁzúÁå EÁ¬zQ §Á∫Ê§Áu∫oÁ §Êtå N˛Á EÁ¬zQyÆ üÀoÏoyN˛∫m “{ u\Ã™ı ¬TÁoÁ∫
»zumÆÁÂ “{ @

17. uN˛Ãy Ã™Ó“§Ú §Á∫Ê§Áu∫oÁ §Êbå N˛y ÃÊYÆy §Á∫Ê§Áu∫oÁ EÁ{∫ N¿̨™∆: ƒTÁ̇o∫Áı Nz̨
ÃÊTo uå™í/GXY Ãy™Á Nz̨  EÁ¬zQ N˛Áz ÃÊYÆy §Á∫Ê§Áu∫oÁ ƒN¿̨  ÆÁ YÁú uƒN˛m| N˛“oz
“¯ @
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8.0 n[aM¶

X¡{ZH$ OrdZ ‘| {d{dY Á¶m{‘Vr¶ AmH$ma h‘mao gm‘Zo AmVo hr ahVo h¢& h‘mao OrdZ H$s dñVwE± Ed§
{H«$¶mE± àË¶j ¶m AàË¶j ê$n go Á¶m{‘Vr¶ go g§~§Y aIVr h¢& BZ dñVwAm| Ed§ {H«$¶mAm| ‘|
Á¶m{‘Vr¶ Ho$ bjU d g§{H«$¶mE± XoIr Om gH$Vr h¢&

{ZåZ{b{IV AmH¥${V¶m| H$mo Xo{IE, ³¶m BZ‘| Á¶m{‘Vr¶ AmH$ma Am¡a n¡Q>Z© g‘m{hV h¢& AmnZo Bg
àH$ma Ho$ AÝ¶ AmH$ma àH¥${V ‘| XoIo hr hm|Jo, BZ‘| Hw$N> g‘ê$n hmoVo h¢ Am¡a Hw$N> ‘| AÝ¶ Á¶m{‘Vr¶
bjU hmoVo h¢& ¶{X h‘ Ü¶mZ Xo§ Vmo XoI|Jo {H$ h‘mao ’$e© AZoH$ Á¶m{‘Vr¶ AmH$ma {~Iao n‹S>o h¢&

³¶m Amn BZ {MÌm| ‘| Hw$N> g‘ê$n AmH$ma, AZwê$n AmH$ma Am¡a g‘{‘V n¡Q>Z© Ty>±‹T> gH$Vo h¢?

{MÌ.8.1 (a) {MÌ. 8.1(b)

Bg {MÌ ‘| {I‹S>{H$¶m| Ho$ AmH$ma ‘| gd©g‘mZVm; {ÌH$moUr¶ {S>OmBZm| ‘| g‘ê$nVm Am¡a Q>mBb n¡Q>Z©
‘| g‘{‘VVm XoIr Om gH$Vr h¡&

AmBE, n‹T>| {H$ Á¶m{0‘Vr¶ AmH$ma Am¡a BZHo$ {gÕm§V h‘mao X¡{ZH$ OrdZ H$mo {H$g àH$ma à^m{dV
H$aVo h¢&

8
[ÆÁu™oyÆ EÁN˛Á∫Áı N˛Á Eãƒz m

(EXPLORING GEOMETRICAL FIGURES)

 AÜ¶m¶

u¬QıT `
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Move

Rotate Flip

 8.1 Ãƒ|Ã™ÁåoÁ Ãƒ|Ã™ÁåoÁ Ãƒ|Ã™ÁåoÁ Ãƒ|Ã™ÁåoÁ Ãƒ|Ã™ÁåoÁ (Congruency)

AmnZo AnZo X¡{ZH$ OrdZ ‘| AZoH$ g‘mZ AmH$ma Ed§ ‘mn dmbr dñVwAm| H$mo XoIm hr hmoiJm&
CXmhaUmV… n§Im| Ho$ g‘mZ gmH$ma d g‘mZ ‘mn Ho$ ãboS>m| H$mo&

{MÌ. 8.2
X¡{ZH$ OrdZ ‘| g‘ê$nVm H$m AH$ AÝ¶ CXmhaU Xo{IE&
{H$gr Am{S>¶mo H$s XþH$mZ ‘| OmBE Am¡a dhm± H$s gr{S>¶m| na Ü¶mZ Xr{OE&
g^r gr{S>¶m± g‘mZ ê$n Am¡a g‘mZ AmH$ma H$s h¢& ¶{X Vw‘ CÝh| EH$ Ho$ D$na EH$ aImo Vmo do EH$
Xÿgao H$mo nyar Vah T>±H$ b|Jr&
A~ Hw$N> nmoñQ>H$mS>m] H$mo EH$ Ho$ D$na EH$ a{IE& Amn XoI|Jo {H$ g^r nmoñQ>H$mQ>© g‘mZ ê$n Ed§
AmH$ma Ho$ h¢; do g^r EH$ Xÿgao go gdmªJg‘/gd©g‘mZ h¢&
Amn ^r Bg àH$ma Ho$ AZoH$ gdmªJg‘ dñVwE± ImoO gH$Vo h¢&
8.1.1 AmH$mam| H$s Ãƒ|Ã™ÁåoÁÃƒ|Ã™ÁåoÁÃƒ|Ã™ÁåoÁÃƒ|Ã™ÁåoÁÃƒ|Ã™ÁåoÁ     (Congruency of shapes)

{ZåZ na Ü¶mZ Xr{OE&
(i)

Fig. 8.3

Cn¶©wº$ {MÌ ‘|, ³¶m g^r EH$ hr AmH¥${V H$mo Kw‘m-{’$am H$a ~Vm¶m J¶m h¡?

¶hm± EH$ hr AmH¥${V H$mo Kw‘m¶m, {’$am¶m Am¡a PwH$m¶m J¶m h¡& do EH$ hr hmW Ho$ n§Io Ho$ {MÌ h¢&

¶{X h‘ g^r AmH$mam| H$mo EH$ Ho$ D$na EH$ aI| Vmo ³¶m nmE±Jo?
¶o g^r EH$-Xÿgao H$mo nyar Vah go g‘mZ ê$n go T>±H$ b|Jr& AV… BZH$m AmH$ma Ed§ ‘mn g‘mZ h¡&
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³¶m AmnH$mo ¶mX h¡ {H$ h‘ g‘mZ AmH$ma Ed§ ‘mn dmbr AmH¥${V¶m| H$mo ³¶m H$hVo h¢?
g‘mZ AmH$ma Ed§ g‘mZ ‘mn dmbr AmH¥${V¶m±, gdmªJg‘
AmH¥${V¶m± H$hbmVr h¢&
³¶m AmnH$mo ¶mX h¡ {H$ g‘mZ AmH$ma Ed§ g‘mZ ‘mn dmbr AmH¥${V¶m| H$mo ³¶m H$hVo h¢?
g‘mZ AmH$ma Ed§ g‘mZ ‘mn dmbr AmH¥${V¶m| H$mo gd©g‘mZ/gdmªJg‘ H$hVo h¢&
pâbn (nbQ>Zm) … O~ {H$gr g‘Vb AmH¥${V H$mo nbQ>Zm
pâbn (nbQ>Zm) H$hbmVm h¡, O¡gm {MÌ ‘| {XIm¶m J¶m h¡&
Kw‘md (Rotation) : H|$Ð Ho$ AmYma na {H$gr AmH¥${V H$mo
Kw‘mZm ‘Kw‘md’ H$hbmVm h¡& H|$Ð go AmH¥${V Ho$ {H$gr ^r
q~Xþ VH$ H$s Xÿar Kw‘md Ho$ ~mX ^r g‘mZ hmoVr h¡& àË¶oH$
q~Xþ na d¥Îm Ho$ H|$Ð go d¥Îm ~Zm gH$Vo h¢&
Bg‘| Ho$db H|$Ð pñWa ahVm h¡ Am¡a g^r q~Xþ d¥ÎmmH$ma ê$n ‘| Ky‘Vo ahVo h¢& EH$ ~ma H$m ‘nyU© Kw‘md’
360° Ho$ g‘mZ hmoVm h¡&
BZ Á¶m{‘Vr¶ AmH¥${V¶m| na Ü¶mZ Xr{OE&

(i)

{Ì ŵO

(ii)

H$moU
BZ g^r n§{º$¶m| ‘| AmH¥${V¶m| H$mo H«$‘e… ~‹T>m¶m, Kw‘m¶m Am¡a nbQ>m¶m J¶m h¡& BZ AmH¥${V¶m| ‘|
Am¶o n[adV©Z kmV H$s{OE&
Zht, ¶o g^r AmH¥${V¶m± g‘mZ h¢ Ho$db CZH$s pñW{V ‘| n[adV©Z h¡&
¶{X Xmo AmH¥${V¶m± gd©g‘mZ h¢, Vmo CÝh| {IgH$mZo, Kw‘mZo Am¡a nbQ>mZo go ̂ r dh gd©g‘mZ hr ahoJm&
gd©g‘mZVm Ho$ {bE ≅ {Mh²Z H$m à¶moJ H$aVo h¢&

A

B C

A

B C A

B

C

{IgH$mZm nbQ>ZmKw‘mZm
B

A C

P

Q R

P

Q
R

Q

R P
RP

Q

{IgH$mZm nbQ>ZmKw‘mZm
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1
2

3
4

5

6

7

8

9

10
11

12

13

14
15

A B

P

Q

A

O

B

P

Q

R

Bgo H$s{OE&

{ZåZ{b{IV AmH¥${V¶m| ‘| gd©g‘mZ AmH¥${V¶m| H$mo nhMm{ZE&

³¶m Amn ~Vm gH$Vo h¢ {H$ XmoZm| AmH¥${V¶mo§ ‘| H$m¡Z go (a) aoIm I§S>  (b) H$moU Am¡a (c) {Ì ŵO gd©g‘mZ
h¢?

(a) h‘ OmZVo h¢ {H$ Xmo g‘mZ b§~o aoImI§S> gd©g‘mZ hmoVo h¢&

AB H$s b§~mB© = PQ H$s b§~mB© Vmo AB ≅ PQ

(b) Xmo H$moU Amng ‘| gd©g‘mZ hmoVo h¢ ¶{X CZHo$ ‘mn g‘mZ hm|&

(c) ¶{X Xmo {Ì ŵOm| ΔABC Am¡a ΔPQR H$s g§b½Z ̂ wOmE± d H$moU g‘mZ hm| Vmo do gd©g‘mZ hmoVr h¢&
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5

A B

C
4

3

R

P

Q

ML N

P Q

AWm©V, AB = PQ Am¡a     A∠  = P∠

BC = QR B∠  = Q∠

CA = RP C∠  = R∠

ΔABC ≅  ΔPQR.

A~ Amn {H$g àH$ma H$h gH$Vo h¢ {H$ Xmo ~hþ̂ wO gd©g‘mZ hmoVo h¢?
AmBE BgH$m EH$ CXmhaU boH$a MMm© H$a|& ‘mZ br{OE {H$ Xmo dJ© ABCD Am¡a PQRS h¢& EH$-Xÿgao
Ho$ D$na aIZo go ¶{X do EH$ Xÿgao H$mo nyar Vah T>±H$ boVo h¢ Vmo do gd©g‘mZ hm|Jo&

AWm©V, O~ Xmo dJm] H$s ŵOmE± EH$ Xÿgao H$mo nyar Vah T>±H$ b| Vmo BÝh| gd©g‘mZ dJ© H$hVo h¢&

¶{X Xmo ~hþ̂ wO gd©g‘mZ hm| Vmo CZH$s g§b½Z ŵOmE± Am¡a H$moU g‘mZ hmoVo h¢&

Bgo H$s{OE&

{ZåZ {MÌm| Ho$ Omo‹S>m| H$mo Xo{IE Am¡a ~VmBE {H$ do gd©g‘mZ h¢ ¶m Zht& H$maU ~VmBE&
CZH$m Zm‘m§H$Z H$s{OE&

(i) (ii)

A

B C Q R

P

S R

P Q

D C

A B
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(iii) (iv)

(v)

8.1.2 g‘ê$n AmH¥${V¶m±

h‘mar nwñVH$m| ‘| Amgnmg H$s AZoH$ {MÌ h¢& CXmhaU Ho$ {bE, hmWr, ~mK, ^dZ {Z‘m©U H$s
ê$naoIm, ‘mBH«$mo{Mn H$s g§aMZm Am{X&

³¶m BÝh| CZHo$ g‘mZ ‘mn ‘| ~Zm¶m J¶m h¡? Zht, ¶h Ag§̂ d h¡& BZ‘| go Hw$N> AnZo dmñV{dH$
‘mn go H$‘ h¢ Vmo Hw$N> A{YH$&

Bgo H$s{OE&Bgo H$s{OE&Bgo H$s{OE&Bgo H$s{OE&Bgo H$s{OE&

1. nhcr AmH¥$Vr ‘| g‘ê$n AmH¥${V¶m± nhMm{ZE&

 (a)

                       (i)                       (ii) (iii)

(b)

                      (i)                         (ii) (iii)

4

N

L M

4

4

3

3 3

R

P

Q

A B

CD

3 3

2

2

2

3

2

3

L M

NO

2 2
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EH$ H$mJO na no‹S> H$m {MÌ ~Zm h¡&h‘ H¡$go H$h gH$Vo h¢ {H$ ¶o {MÌ EH$ Xÿgao Ho$ g‘ê$n h¢?

dmñV{dH$ ~Zm¶m J¶m

¶hm± EH$ dñVw {d{dY pñW{V¶m| ‘| Xem©B© JB© h¡& H$m¡Zgr dmñV{dH$ AmH¥${V H$m N>moQ>m g‘ê$n h¡&

  dmñV{dH$ dñVw bKwH$aU-1 bKwH$aU-2            bKwH$aU-3     bKwH$aU-4
BZ g^r H$mo XoIH$a h‘ H$h gH$Vo h¢ {H$ bKwH$aU-3 dmñV{dH$ AmH¥${V H$m g‘ê$n h¡& ³¶m|?
A~ dmñV{dH$ dñVw Am¡a bKwH$aU-3 H$s g§JV VËdm| H$m AZwnmV kmV H$s{OE& AmnZo ³¶m XoIm?

¶hm± g^r g§b½Z H$moU g‘H$moU Am¡a g‘mZ h¢&
AV… h‘ Bg {ZîH$f© na nhþ±MVo h¢- “Xmo ~hþ̂ wO g‘ê$n hmoVo h¢ ¶{X CZHo$ g§b½Z H$moU Am¡a gd©g‘mZ
hm| Am¡a g§JV ŵOmAm| H$s b§~mB© g‘mZwnmVr hmo&”
g^r AÝ¶ bKwH$aUm| H$s g§JV ŵOmAm| Ho$ AZwnmV kmV H$s{OE&

8.1.3 h‘ g‘ê$nVm Ho$ Cn¶moJ {H$g àH$ma nVm H$a gH$Vo h¢?

B§Or{Z¶am| Zo EH$ ^dZ H$m ~mha go g‘ê$n Z³em V¡¶ma {H$¶m, S>r.Q>r.nr. H$aZo dmbm| Zo BgH$s
AmH¥${V H§$ß¶yQ>a H$s ghm¶Vm go ~ZmB© Omo {H$ Cg ^dZ Ho$ g‘mZwnmVr h¡& BgH$m à¶moJ ^dZ H$m
~¡Za ~ZmZo Ho$ {bE {H$¶m J¶m& ’$moQ>moJ«m’$a Zo Bgo g‘mZwnmV ê$n ‘| ~‹T>m H$a ¶m KQ>mH$a Vñdra|
{ZH$mbt& {dkmZ Ho$ ¶m g‘m‘mO{OH$ AÜ¶¶Z Ho$ ‘mZ{MÌ Bgr àH$ma AnZo dmñV{dH$ ê$n Ho$
g‘mZwnmVr bKwH$aU hmoVo h¢& AWm©V, dmñV{dH$ ê$n Ho$ g‘ê$n&

4

3

3

3

4

2

3

2.25

3

2.25

dmñV{dH$ dñVw H$s b§~mB©
bKwH$aU-3 H$s b§~mB©
dmñV{dH$ dñVw H$s Mm¡‹S>mB©
bKwH$aU-3 H$s Mm¡‹S>mB©

4
3

=

3 3 4 12 4
2.25 2.25 4 9 3

×
= = = =

×

`
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g‘ê$nVm H$s Om±M (Checking the similarity)

BZ g‘ê$n {MÌm| H$mo Ü¶mZ go Xo{IE& BZH$s ŵOmE± ‘m{nE Am¡a g§JV ŵOmAm| Ho$ AZwnmV kmV
H$s{OE, gmW hr g§JV H$moU kmV H$s{OE& AmnZo ³¶m XoIm?

(i)

(ii)

{nN>bo n¥ð> H$s AmH¥${V¶m| Ho$ AmYma na {ZåZ Vm{bH$m H$s ny{V© H$s{OE&

g§b½Z ŵOmAm| H$m AZwnmV g§b½Z H$moU

(i) dJ© = 
1 1
2 2

= (90o,90o,90o,90o) = (90o,90o,90o,90o)

(ii) g‘~mhþ {Ì ŵO = 
2
3  = 

2
3  = 

2
3 (60o,60o,60o) = (60o,60o,60o)

(iv) Am¶V = 
2
3  = ......... (90o,90o,90o,90o) = (90o,90o,90o,90o)

(iv) g‘H$moU {Ì ŵO = 
3
6  = ......... (......., ......., .......,) = (......., ......., .......,)

BZ àË¶oH$ Omo‹S>m| Ho$ CXmhaU ‘|, h‘ g§JV ŵOmAm| Ho$ AZwnmV H$mo g‘mZ nmE±Jo Am¡a g§b½Z H$moUm|
Ho$ AZwnmV ^r g‘mZ hm|Jo&
EH$ AÝ¶ CXmhaU Xo{IE&
¶{X Xmo {Ì ŵO ΔABC Am¡a ΔADE g‘ê$n h¢ Vmo h‘ {bI gH$Vo h¢ {H$ ΔABC ~ ΔADE.

¶{X do {Ì ŵO EH$ Xÿgao na aIo Om¶|, Vmo Amn XoI gH$Vo h¢
{H$ CZHo$ g§b½Z H$moU g‘mZ h¢&

AWm©V A A∠ ≅ ∠

B D∠ ≅ ∠  (³¶m|?)
C E∠ ≅ ∠  (³¶m|?)

1

1

2

2

2

2 2

3

3 3

3

2

3

2 3 3

4.5

4.5

3 6

4 8

5
10

A B

C

D

E
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Q R

P

2

A

B C

54

3

Am¡a g§JV ŵOmAm| H$m AZwnmV ^r g‘mZ hmoJm&

AWm©V AB BC AC
AD DE AE

= =

AmBE, A~ h‘ g‘ê$n {Ì ŵO ~ZmZo Ho$ {gÕm§V H$m Cn¶moJ H$aVo hþE Xÿar na pñWV dñVwAm| H$s
D±$MmB© kmV H$a|&
{MÌ ~ZmZm- EH$ b‹S>H$s Zo EH$ ñV§̂  Ho$ Hw$N> Xÿar na I‹S>o hmoH$a hmo ‘| EH$ n|{gb I‹So T>§J go booH$a
Cgo XoIm& CgH$m {MÌ n|{gb Ho$ ghmao  EH$ ñV§̂  H$m {MÌ ~Zm¶m& CgZo XoIm {H$ n|{gb
Zo ñV§̂  H$mo nyar Vah T>H$ {b¶m h¡& ¶{X Bg {MÌ H$mo {nN>bo {MÌ go
VwbZm H$a| Vmo h‘ H$h gH$Vo h¢ {H$

n|{gb H$s b§~mB©, ŵOm H$s b§~mB© Am¡a ñV§̂  go b‹S>H$s VH$ H$s Xÿar ‘mn H$a ñV§̂  H$s D±$MmB© (H)
H$m AZw‘mZ bJm gH$Vo h¢&

à¶ËZ H$s{OE&
A~ AnZo hmW ‘| ñHo$b boH$a Cgo AnZr nmR>embm ̂ dZ H$s {Xem ‘| CR>mBE Am¡a
nmR>embm ^dZ H$s D±$MmB© H$m AZw‘mZ bJmBE& (nmR>embm ^dZ go AnZr
pñW{V ‘| g‘w{MV n[adV©Z bmBE) {MÌ ~ZmBE Am¡a nmR>embm ^dZ H$s D±$MmB©
H$m AZw‘mZ bJmBE&

CXmhaU 1: Δ ABC ~ Δ PQR g‘ê$n Am¡a 053C∠ =
h¢& PR ŵOm H$s b§~mB© Am¡a H$moU ∠P  kmV
H$s{OE&

hb … Δ ABC ~ Δ PQR

O~ Xmo {Ì ŵO g‘ê$n hmoVo h¢ Vmo CZH$s
g§b½Z H$moU g‘mZ hmoVo h¢ Am¡a g§JV ̂ wOmE±
g‘mZwnmV hmoVr h¢&
PR
AC   =  

PQ
AB   ⇒  

PR
5  =  

2
4

                              PR = 
2
4  × 5 = 2.5

d←⎯⎯⎯⎯⎯→D←⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯→

←
⎯

⎯
⎯

⎯
→

h

←
⎯

⎯
⎯

⎯
→

HñV§̂  H$s D±$MmB© (H)

n|{gb H$s b§~mB© (h)

ñV§̂  go b‹S>H$s VH$ H$s Xÿar (D)
hmW H$s b§~mB© (d)

=
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AV…
∠R = ∠C = 53o

{Ì ŵO Ho$ VrZm| H$moUm| H$m ¶moJ 180o hmoVm h¡&
AWm©V    ∠P + ∠Q + ∠R = 180o

        ∠P + 90o + 53o = 180o

        ∠P  =  180o – 143o = 37o

CXmhaU 2: Xmo {^Þ ŵOmAm| Ho$ dJ© ~ZmBE&
³¶m Amn H$h gH$Vo h¢ {H$ do g‘ê$n
h¢& Xmo dJm] H$s n[a{‘{V Ho$ joÌ’$b
kmV H$s{OE&

  g^r ŵOmE± g‘mZwnmVr h¢- 
AB
PQ  = 

BC
QR  = 

CD
RS  = 

DA
SP  = 

2
4  = 

1
2

g§b½Z H$moU 90o Ho$ h¢&
AV… dJ© ABCD ~ dJ© PQRS

ABCD H$s n[a{‘{V = 4 × 2 =  8 go‘r
PQRS H$s n[a{‘{V = 4 × 4 =  16 go‘r

CZH$s n[a{‘{V H$m AZwnmV = 8 : 16 =  1 : 2 BZH$s n[a{‘{V g‘mZwnmVr h¡&

ABCD H$m joÌ’$b =  2 × 2 = 4 cm2

PQRS H$m joÌ’$b =  4 × 4 = 16 cm2

joÌ’$b H$m AZwnmV =  4 : 16 = 1 : 4 = 12 : 22

∴dJm] Ho$ úmoÌ\$cm| H$m AZwnmV = dJ© H$s g§JV ŵOmAm| H$m AZwnmV g‘mZ h¡&

A B

D C

2

2 P Q

S R

4

4

O A

B

C
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CXmhaU 3: OJXre Zo EH$ ñHo$b H$mo b§~dV T>§J go 1 ‘r. H$s Xÿar na aIH$a EH$ no‹S> H$s D±$MmB©
H$m AZw‘mZ bJmZm Mmhm Am¡a ¶h AmH¥${V ~ZmB©& ¶{X no‹S> H$s ñHo$b Ûmam ‘mnr JB©
D±$MmB© 85 go‘r hmo Am¡a no‹S> go Cg VH$ H$s Xÿar 15 ‘r. hmo Vmo no‹S> H$s dmñV{dH$
D±$MmB© kmV H$s{OE&

hb …  Δ OAB ~ Δ OCD AmH¥${V ‘| Xmo g‘ê$n {Ì ŵOm| H$s ŵOmE± g‘mZwnmVr hmoVr h¢&

∴  
OA
OC  = 

AB
CD  = 

OB
OD

∴  
1

15  = 
0.85
CD   ⇒  CD = 0.85 × 15 = 12.75 ‘r

∴  no‹S> H$s D±$MmB©  = 12.75 ‘r
8.2 {dñVmarH$aU (Dilations) :
H$^r-H$^r h‘| Hw$N> AmH¥${V¶m| H$mo ~‹S>m d N>moQ>m H$aZo H$s
Amdí¶H$Vm n‹S>Vr h¡& ¶hm± XmoZm| hr n[apñW{V¶m| ‘| AmH¥${V¶m±
dmñV{dH$ AmH¥${V Ho$ g‘ê$n hr hmoVr h¢& VmËn¶© h¡ {H$ AnZo
X¡{ZH$ OrdZ ‘| h‘ g‘ê$n AmH¥${V¶m± ~ZmVo hr h¢& g‘ê$nVm
H$m Ü¶mZ aIVo hþE {H$gr AmH¥${V H$mo ~‹S>m ¶m N>moQ>m H$aZm
{dñVmarH$aU ‘{dñVmarH$aU (Dilation)’ H$hbmVm h¡&
{ZåZ {dñVmarH$aU ABCD H$mo Xo{IE& ¶h EH$ Am¶V H$m AmboI H$mJO na {MÌU h¡&
àË¶oH$ erf© A, B, C, D H|$Ð ‘O’ go Omo‹S>m J¶m h¡ Am¡a b§~mB© H$mo A1, B1, C1 Am¡a D1 VH$ H«$‘e… Xmo
JwUm VH$ ~‹T>m¶m J¶m h¡& {’$a A1, B1, C1, D1 H$mo Omo‹S>H$a Am¶V ~Zm¶m J¶m h¡ Omo {H$ Am¶V

ABCD Ho$ Xmo JwUm h¡& ¶hm±, O H$mo {dñVmarH$aU H$m H|$Ð H$hm OmVm h¡ Am¡a  
1OA

OA
 = 

2
1  = 2 ‘mnZ

JwUZ ‘k’ H$hbmVm h¡&
Bgo H$s{OE&
1. J«m’$ nona na EH$ {Ì ŵO ~ZmBE Am¡a Bgo VrZ JwUm {dñVm[aV H$aVo hþE {’$a EH$

{Ì ŵO ~ZmBE& ³¶m ¶o XmoZm| AmH¥${V¶m± g‘ê$n h¢?
2. EH$ dJ© H$mo J«m\$ na CVmaH$a CgH$s {dñVm[aV H$aZo H$m à¶mg H$s{OE Am¡a

‘mnZ JwUZ 4, 5 VH$ ~‹T>mBE& AmnZo ³¶m XoIm?
8.2.1 {dñVmarH$aU H$s aMZm (Constructing a Dilation) :
CXmhaU      4: {dñVmarH$aU H$s aMZm ‘mnZ JwUH$  k = 2 Ho$ gmW EH$ {Ì ŵO H$m {Z‘m©U Ho$db

nQ>ar Am¡a àH$ma Ûmam H$s{OE&
hb … gmonmZ 1:EH$ {Ì ŵO Δ PQR ~ZmBE Am¡a

H|$Ð C go {dñVmarH$aU {H$¶m Om¶o
Omo {H$ {Ì ŵO ‘| pñWV Zhr§ h¡&
àË¶oH$ erf© Omo‹S>H$a {Ì ŵO ~ZmBE&

0 1 2 3 4 5 6

1

2

3

4

A B

CD A1

B1

C1D1

P Q

R

C
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gmonmZ 2: H§$nmg H$m à¶moJ H$aVo hþE, VrZ q~Xþ
P1, Q1 Am¡a R1 A§{H$V H$s{OE {Oggo
{H$ CP1 = k (CP) = 2 CP

CQ1 = 2 CQ

CR1 = 2 CR

gmonmZ 3: P1Q1, Q1R1 Am¡a R1P1 H$mo Omo{‹S>E&
Ü¶mZ aho {H$ Δ P1Q1R1 ~ Δ PQR

Aä¶mg - 8.1

1. {H$Ýht nm±M gd©g‘mZ dñVwAm| Ho$ Zm‘ ~VmBE {OZH$m Cn¶moJ h‘mao X¡{ZH$ OrdZ ‘| hmoVm h¡&
2. (a) Xmo gd©g‘mZ AmH¥${V¶m± ~ZmBE& ³¶m do g‘ê$n h¢? H¡$go?

(b)  Xmo g‘ê$n AmH¥${V¶m± br{OE& ¶{X Amn Bg‘| go {H$gr H$mo ^r {IgH$mVo ¶m nbQ>Vo h¢
Vmo ^r ³¶m do g‘ê$n h¢?

3. ¶{X  Δ ABC  ≅  Δ NMO, gd©g‘mZ ŵOmAm| Am¡a H$moUm| H$mo Zm‘m§{H$V H$s{OE&
4. ~VmBE {H$ {ZåZ {b{IV H$WZ ghr h¢ ¶m JbV& H$maU g{hV ~VmBE&

(i) 3 go‘r ŵOm dmbo Xmo dJ© h¢& CZ‘| go EH$ H$mo 45o VH$ Kw‘mZo na ^r do gd©g‘mZ h¢&
(ii) H$moB© ^r Xmo g‘H$moU {Ì ŵO {OZH$m H$U© 5 go‘r hmo, Amng ‘| gd©g‘mZ hm|Jo&
(iii) H$moB© ^r Xmo d¥Îm {OZH$s {ÌÁ¶m 4 go‘r hmo EH$-Xÿgao Ho$ gd©g‘mZ hm|Jo&
(iv) Xmo g‘~mhþ {Ì ŵO {OZH$s ŵOm 4 go‘r hmo bo{H$Z Δ ABC Am¡a Δ LHN Ho$ ê$n ‘|

Zm‘m§{H$V hm|, EH$-Xÿgao Ho$ gd©g‘mZ Zht h¢&
(v) ~hþ̂ wO H$m à{Vq~~ dmñV{dH$ ~hþ̂ wO Ho$ gd©g‘mZ hmoVm h¡&

5. q~XþAm| dmbo H$mJO na EH$ ~hþ̂ wO H$m {Z‘m©U H$s{OE& gmW hr BgHo$ gd©g‘mZ AmH¥${V¶m±
Am¡a Xn©U à{Vq~~ {d{dY pñW{V¶m| ‘| ~ZmBE&

6. q~XþAm| dmbo dJm©H$ma nona ¶m J«m’$ nona na EH$ Am¶V ~ZmBE& {’$a BgH$s g‘ê$n AmH¥${V¶m±
~ZmBE& XmoZm| H$s n[a{‘{V Am¡a joÌ’$b kmV H$s{OE& CZH$s g§JV ŵOmAm| go CZHo$ AZwnmV
H$s VwbZm H$s{OE&

P Q

R

C

P1 Q1

R1

P Q

R

C

P1 Q1

R1
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7. EH$ bmoho Ho$ ñV§̂  H$mo 7 gmV ñV§̂ m| Ho$ ghmao {MÌ ‘|
{XIm¶o AZwgma aIm J¶m h¡& ¶{X àË¶oH$ Xmo ñV§̂ m| Ho$
‘Ü¶ H$s Xÿar 1 ‘r. h¡ Am¡a A§{V‘ ñV§̂  H$s D±$MmB© 10.5
‘r. h¡ Vmo bmoho Ho$ AÝ` ñV§̂ m| H$s b§~mB© kmV H$s{OE&

8. EH$ 3 ‘r. Ho$ b§~dV pñWV ñV§̂  go 5 ‘r. H$s Xÿar na I‹S>o hmoH$a gwYm Zo ñV§̂  Ho$ nrN>o pñWV
^dZ H$mo XoIm& ¶{X ñV§̂  H$m erf© q~Xþ, ^dZ Ho$ D$nar ^mJ Ho$ ~am~a àVrV hmoVm h¡, Vmo
^dZ H$s D±$MmB© H$m AZw‘mZ bJmBE& ñV§̂  go ̂ dZ VH$ H$s Xÿar 10 ‘r. h¡& (g§Ho$V… ¶hm± gwYm
H$s D±$MmB© H$m Ü¶mZ Zht aIZm h¡)

9. {H$gr ^r ‘mn H$m EH$ MVŵ ©wO ~ZmBE& CgH$m VrZ JwUm {dñVmarH$aU H$s{OE& CZH$s g§JV
ŵOmAm| H$mo ‘m{nE Am¡a CZH$s g‘ê$nVm H$s Om±M H$s{OE&

8.3 g‘{‘V (Symmetry) :

{ZåZ{b{IV AmH¥${V¶m± Xo{IE& ¶{X h‘ CÝh| CZHo$ R>rH$ AmYo go ‘mo‹S>| Vmo XmoZm| Amoa g‘mZ AmH¥${V¶m±
àmá hm|Jr&

h‘ Bg Vah H$s AmH¥${V¶m| H$mo ³¶m H$hVo h¢? Cg aoIm H$mo ³¶m H$hVo h¢ {Ogna go BZ XmoZm| H$mo
‘mo‹S>m OmVm h¡ ¶m Omo XmoZm| H$mo AmYo go {d^m{OV H$aVr h¡? ³¶m Amn {nN>br H$jmAm| ‘| grIr BZ
~mVm| H$mo ñ‘aU H$a gH$Vo h¢?
¶o g‘{‘V AmH¥${V¶m± H$hbmVr h¢ Am¡a Omo aoIm BÝh| R>rH$ AmYo go {d^m{OV H$aVr h¡ dh g‘{‘V
aoIm H$hbmVr h¡&

Bgo H$s{OE&

BZ AmH¥${V¶m| ‘| g^r g§̂ d g‘{‘V aoImE± It{ME&

1 m

10
.5

 m

B

O

D

F

H
JJ

N

L
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ZrMo Hw$N> g‘{‘V AmH$ma Xo{IE {OÝh| h‘ AnZo X¡{ZH$ OrdZ ‘| XoIVo hr ahVo h¢&

¶o g^r AmH¥${V¶m± AZoH$ àH$ma H$s g‘{‘V AmH¥${V¶m| go ~Zr h¢&
¶hm±, Hw$Îmo Ho$ {MÌ H$mo AX²̂ wV VarHo$ go Xmo g‘{‘V AmH$mam| ‘| {d^m{OV {H$¶m
J¶m h¡& ³¶m AmnH$mo {MÌ Ho$ H|$Ð go EH$ b§~§dV aoIm {XImB© Xo ahr h¡?
Bgo hr ‘g‘{‘V aoIm’ ¶m ‘Xn©U aoIm’ H$hm OmVm h¡&
h‘ Bg àH$ma H$s g‘{‘VVm H$mo ‘à{Vq~{~V g‘{‘VVm’ ¶m ‘Xn©U g‘{‘VVm’
H$hVo h¢&
Bg àH$ma H$m EH$ AÝ¶ CXmhaU XoI|, Bg Prb ‘| nd©V H$m à{Vq~~ {XImB© Xo
ahm h¡& ³¶m ¶h à{Vq~~ ^r g‘{‘V h¡ Am¡a BgH$s g‘{‘V aoIm
{j{VOr¶ h¡ Omo à{Vq~~ Am¡a dmñV{dH$ nd©V H$mo AbJ H$aVr h¡&
em¶X ¶o nyU©V… g‘{‘V Z hm| ³¶m|{H$ nd©V H$m {ZMbm ^mJ Prb
H$s gVh Ho$ H$maU Yw±Ybm {XImB© Xo ahm h¡&

8.3.1 MH«$s¶ g‘{‘VVm

{ZåZ {b{IV g‘{‘V aoImAm| H$mo Ü¶mZ go Xo{IE&

{d{dY Á¶m{‘Vr¶ AmH¥${V¶m| ‘| {d{dY g‘{‘V aoImAm| H$m {Z‘m©U hmo gH$Vm h¡&
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BZ g^r AmH¥${V¶m| H$mo Kw‘mBE& Amn nmE±Jo {H$ EH$ ~ma Ho$ Kw‘md ‘| ¶o H$‘ go H$‘ EH$ ~ma Adí¶
AnZr Ama§{^H$ dmñV{dH$ ê$n ‘| hmoVo h¢&
CXmhaU Ho$ {bE, Am¶V ‘| g‘{‘V aoImAm| Ho$ Xmo Aj hmoVo h¢& O~ {H$gr Am¶V H$mo Kw‘m¶m OmVm
h¡ Vmo dh Xmo ~ma AnZr Ama§{^H$ pñW{V H$s Vah {XImB© XoVm h¡& Bg g§»¶m H$mo ‘Kw‘md H$m H«$‘
(order of rotation)’ Ho$ Zm‘ go OmZm OmVm h¡&
AnZr àm{á H$mo Bg Vm{bH$m ‘| C{MV ñWmZ na {b{IE&
 Á¶m{‘Vr¶ AmH¥${V g‘{‘V Ajm| H$s Ama§{^H$ pñW{V H$s àm{á Kw‘mdm| H$s

g§»¶m g§»¶m g§»¶m
g‘{Û~mhþ {Ì ŵO ............... ............... ...............

Am¶V 2 2 2

g‘~mhþ {Ì ŵO ............... ............... ...............

dJ© ............... ............... ...............

d¥Îm ............... ............... ...............

gmo{ME, MMm© H$s{OE Am¡a {b{IE&

1. Kw‘mdm| Ho$ H«$‘ Am¡a Á¶m{‘Vr¶ AmH¥${V¶m| H$s g‘{‘VVm Ho$ aoImAm| ‘| ³¶m g§~§Y hmoVm h¡?
2. EH$ {Z¶{‘V ~hþ̂ wO ‘| {H$VZr g{‘‘V aoImE± hmoVo h¢? ³¶m {Z¶{‘V ~hþ̂ wO H$s ̂ wOmAm| Am¡a

Kw‘mdm| Ho$ H«$‘ ‘| H$moB© g§~§Y hmoVm h¡? dh ³¶m h¡? dh ³¶m h¡?

8.3.2  q~Xþ g‘{‘VVm (Point symmetry)

Bg {MÌ H$mo Xo{IE& ³¶m Bg‘| g‘{‘V aoImE± h¢? Bg‘| g‘{‘V aoImE± Zht h¢ bo{H$Z Bg‘| AÝ¶ àH$ma
H$s g‘{‘VVm h¡& ¶h {MÌ D$na d ZrMo XmoZm| Amoa go EH$ hr Vah H$m {XImB© XoVm h¡& Bgo q~Xþ
g‘{‘VVm (point symmetry) H$hVo h¢& ¶{X Amn Bg {MÌ H$mo Ü¶mZ go XoI| Vmo nmE±Jo {H$ BgH$m àË¶oH$
^mJ EH$ gw‘obZ q~Xþ (matching point) go Ow‹S>m h¡& ¶{X Amn BgHo$ H|$Ð go
EH$ aoIm ItM| Vmo ¶h Bg {MÌ H$mo Xmo g‘mZ ^mJm| ‘| {d^m{OV H$aVr h¡&
H|$Ð go Hw$N> Am¡a aoImE± It{ME Am¡a BZH$s Om±M H$s{OE& A~ h‘ ¶h H$h
gH$Vo h¢ {H$ Bg {MÌ ‘| q~Xþ g‘{‘VVm (point symmetry) h¡&
³¶m h‘ Hw$N> A±J«oOr Ajam| ‘| ^r Bg àH$ma H$s q~Xþ g‘{‘VVm (point
symmetry) XoI gH$Vo h¢?

X H  I  S N Z
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 à¶ËZ H$s{OE&
1. nhMm{ZE {H$ {H$Z {MÌm| ‘| q~Xþ g‘{‘VVm h¡?

2. Cn¶©wº$ {H$Z {MÌm| ‘| g‘{‘VVm h¡?
3. aoIm g‘{‘VVm Am¡a q~Xþ g‘{‘Vm ‘| ³¶m g§~§Y h¡?

8.3.3 g‘{‘VVm Ho$ à¶moJ

• A{YH$Va dñVwE± {OZH$m h‘ Cn¶moJ H$aVo h¢ do H$‘ go H$‘ EH$ àH$ma H$s g‘{‘VVm aIVr h¢&
• ‘erZm| go ~Zt A{YH$m§e dñVwAm| ‘| g‘{‘VVm nmB© OmVr h¡& Bggo CËnmX Ho$ Xa ‘| d¥{Õ hmoVr h¡&
BZ n¡Q>Zm] na Ü¶mZ Xr{OE&

h‘ BÝh| ’$e©, H$n‹S>o na n|{Q>J, gm‹S>r Am{X na XoI gH$Vo h¢?
¶o n¡Q>Z© H¡$go ~ZVo h¢?
gmYmaUV… ¶o n¡Q>Z© gd©g‘mZ AmH¥${V¶m| ¶m Xn©U à{Vq~~m| H$mo EH$ T>§J go ì¶dpñWV H$aHo$ ~Zm¶o
OmVo h¢& Bg‘| Ü¶mZ aIm OmVm h¡ {H$ BZ AmH¥${V¶m| ‘| H$moB© Xÿar Z ah Om¶o ¶m ¶o EH$-Xÿgao na Z
n‹S>|& Bg àH$ma BÝh| ‘yb AmH¥${V Ho$ àË¶oH$ {Xem ‘| ’¡$bm¶m OmVm h¡&
Bgo I{MV n¡Q>Z©/MVwa§Jr n¡¡Q>Z© (tessellation) H$hm OmVm h¡& ¶o AmH¥${V¶m| H$s emô m ~‹T>mVo h¢&
³¶m nyU© AmH¥${V ^r EH$ g‘{‘V h¡?
‘yb AmH¥${V {OgH$m à¶moJ H$aVo hþE ¶h I{MV n¡Q>Z©/MVwa§Jr n¡¡Q>Z© (tessellation) ~Zm¶m J¶m h¡,
³¶m dh ^r g‘{‘V h¡?

‘yb /  BH$mB© AmH¥${V
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Amn XoI gH$Vo h¢ {H$ {MÌ Ho$ Hw$N> n¡Q>Z© hr g‘{‘V h¢-AmH¥${V (b) Am¡a Xÿgao n¡Q>Z© g‘{‘V Zht h¢-
AmH¥${V (a),  {’$a ^r ‘yb/BH$mB© AmH¥${V g‘{‘V h¢&
{ZåZ I{MV n¡Q>Zm] na Ü¶mZ Xr{OE&
BZ I{MV n¡Q>Zm] ‘| ‘yb/BH$mB© AmH¥${V ³¶m h¡?

Amn Zo Ü¶mZ {X¶m hmoJm {H$ à¶moJ H$s hþB© ‘yb BH$mB© AmH¥${V¶m± I{MV n§M ŵO, Am¶V, dJ© Am¡a
g‘~mhþ {Ì ŵO h¢& A{YH$m§e I{MV AmH¥${V¶m± BZHo$ Ûmam hr ~ZmB© OmVr h¢&

Aä¶mg  - 8.2

1. ‘moQ>o AmH$ma dmbo A±J«Or Ajam| H$mo H$m{Q>E Am¡a AnZr ZmoQ>~wH$ ‘| {MnH$mBE& àË¶oH$ Aja Ho$
{bE g^r g§̂ d g‘{‘V aoImE± It{ME&
(i) {H$VZo Ajam| ‘| g‘{‘V aoImE± Zht h¡?
(ii) {H$VZo Ajam| ‘| EH$ g‘{‘V aoIm h¡?
(iii) {H$VZo Ajam| ‘| Xmo g‘{‘V aoImE± h§¡?
(iv) {H$VZo Ajam| ‘| Xmo go A{YH$ g‘{‘V aoImE± h¡?
(v) {H$VZo Ajam| ‘| MH«$s¶ g‘{‘V aoImE± h¡§?
(vi) {H$VZo Ajam| ‘| q~Xþ g‘{‘VVm h¡?

2. {ZåZ AmH¥${V¶m| Ho$ {bE g‘{‘V aoImE± It{ME& nhMm{ZE {H$ {H$Z‘| q~Xþ g‘{‘VVm h¡? ³¶m
aoIm g‘{‘VVm Ed§ q~Xþ g‘{‘VVm ‘o| H$moB© g§~§Y h¡?SCERT TELA
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3. Hw$N> àmH¥${VH$ dñVwAm| Ho$ Zm‘ ~VmBE {OZ‘| H$‘ go H$‘ EH$ g‘{‘V aoIm nmB© OmVr h¡&
4. VrZ I{Q>V n¡Q>Z© ~ZmBE& BZ‘| Cn¶moJ H$s H$s JB© ‘yb BH$mB© AmH¥${V ~VmBE&

h‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grImh‘Zo ³¶m grIm?
• do AmH¥${V¶m± gd©g‘mZ H$hbmVr h¡ Omo g‘mZ AmH$ma Ed§ g‘mZ ‘mn H$s hm|&
• do AmH¥${V¶m± g‘ê$n H$hbmVr h¡ {OZHo$ ê$n g‘mZ hm| bo{H$Z ‘mn Ag‘mZ

hm|&
• ¶{X h‘ gd©g‘mZ d g‘ê$n AmH¥${V¶m| H$mo nbQ>Vo, {IgH$mVo ¶m Kw‘mVo h¢ Vmo

CZH$s gd©g‘mZVm d g‘ê$nVm g‘mZ ~Zr ahVr h¡&
• Hw$N> AmH¥${V¶m± EH$ go A{YH$ g‘{‘V aoImE± aIVr h¢&
• g‘{‘VVmE± VrZ Vah H$s hmoVr h¢& do h¢- aoIm g‘{‘VVm, MH«$s¶ g‘{‘VVm

Am¡a q~Xþ g‘{‘VVm&
• MH«$s¶ g‘{‘VVm ‘| AmH¥${V H$mo H|$Ð H$mo pñWa aIVo hþE Kw‘mZo na EH$ ~ma

Ho$ Kw‘md ‘| EH$ ¶m Xmo ~ma AnZr Ama§{^H$ AmH¥${V H$s Vah {XImB© XoVr h¡&
dh g§»¶m {OVZr ~ma dh EH$ Kw‘md ‘| Ama§{^H$ AdñWm ‘| {XImB© XoVr h¡,
Cgo g‘{‘VVm H$s g§»¶m (order) H$hm OmVm h¡&

• {H$gr ^r AmH¥${V H$mo CgH$s g‘ê$nVm H$mo ~ZmE aIVo hþE ~‹T>mZo ¶m KQ>mZo
H$mo {dñVmarH$aU (Dialation) H$hVo h¢&

• {H$gr g‘Vb H$mo {~Zm Imbr ñWmZ N>mo‹S>o ¶m EH$-Xÿgao Ho$ D$na aIo, XmohamVo
hþE ì¶dpñWV H$aZo H$mo I{MV n¡Q>Z© (tessellations) H$hVo h¢&
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9.0 n[aM¶

Xodf© AnZm Ka ~ZmZo Ho$ {bE EH$ ßbmQ> IarXZm MmhVm h¡& CgZo Hw$N> ZrMo {XE JE AmH$ma dmbo
ßbmQ> XoIo&

(a) (b) (c)

{MÌ 9.1

ßbmQ> (a) g‘b§~ MVŵ ©wV AmH$ma ‘|, ßbmQ> (b) MVŵ ©wOmH$ma ‘| Am¡a ßbmQ> (c) n§M ŵOmH$ma ‘| h¡& dh
AnZm Ka ~ZmZo Ho$ {bE BZH$m joÌ’$b kmV H$aZm MmhVm h¡&

h‘ grI MwHo$ h¢ {H$ Am¶V, dJ©, g‘m§Va MVŵ ©wO, {Ì ŵO Am¡a g‘MVŵ ©wO H$m joÌ’$b H¡$go kmV
{H$¶m OmVm h¡? Bg nmR> ‘| h‘ grI|Jo {H$ g‘b§~ MVŵ ©wO, MVŵ ©wOmH$ma, d¥Îm ¶m d¥Îm I§S> H$m
joÌ’$b H¡$go ‘mby‘ {H$¶m OmVm h¡& nhbo ¶mX H$a| {H$ h‘Zo Am¶V, dJ©, g‘m§Va MVŵ ©wO, {Ì ŵO
Am¡a g‘MVŵ ©wO H$m joÌ’$b kmV H$aZo Ho$ ~mao ‘| ³¶m grIm h¡&

20
m

30
m

12m

Road

100m

Road

A

B C

D

E

Road

AÜ¶m¶ 9
Ã™o¬ EÁNw̨ uoÆÁı N˛Á qzfi¢˛¬
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Bgo H$s{OE&

1. {ZåZ AmH$mam| H$m joÌ’$b kmV H$s{OE&

(i) (ii) (iii)

(iv) (v) (vi)

{MÌ 9.2

2. ZrMo g‘Vb AmH$mam| H$o$H$w$N> ‘mn {XE h¢, Hw$N> Zht h¢& CÝh| nVm H$r{OE&
                                AmH$ma ‘mn joÌ’$b H$m gyÌ {XE JE AmH$ma

H$m joÌ’$b

                                                dJ© dJ© H$s ŵOm A = ŵOm× ŵOm ...............
15 go‘r

                                               Am¶V b§~mB© = 20 go‘r A = l ×b 280 dJ© go‘r
Mm¡‹S>mB© = ..........

                                                 {Ì ŵO AmYma = 5 go‘r A =  ......... 60 dJ© go‘r
D±$MmB© = ...........

                                         g‘m§Va MVŵ ©wO D±$MmB© = 7.6 go‘r A = b ×  h 38 dJ© go‘r
AmYma =  ..............

                                              g‘MVŵ ©wO d1 = 4 go‘r ................ ...............

d2 = 3 go‘r

4 go‘r

5go‘r

5 go‘r

5 go‘r

5 go‘r

5 go‘r14 go‘r

20 go‘r

h

h

b

b

d1
d2

3 go‘r

4 g
o‘r

3 go‘r

4 g
o‘r

4 go‘r

7 go‘r
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9.1 g‘b§~ MVw^©wO H$m joÌ’$bg‘b§~ MVw^©wO H$m joÌ’$bg‘b§~ MVw^©wO H$m joÌ’$bg‘b§~ MVw^©wO H$m joÌ’$bg‘b§~ MVw^©wO H$m joÌ’$b     (Trapezium)

Hw$‘ma Zo ‘oZ amoS> na EH$ ßbmQ> ({MÌ 9.3) IarXm& ¶h CgHo$ n‹S>mog Ho$ ßbmQ>m| H$s Vah Am¶VmH$ma
Zht h¡& CgH$s Ho$db EH$ Omo‹S>r ŵOmE± Amng ‘| g‘mZm§Va h¢& AV… ¶h bJ^J g‘b§~ MVŵ ©wO Ho$
AmH$ma H$m h¡& ³¶m Amn BgH$m joÌ’$b ‘mby‘ H$a gH$Vo h¢?

(i) (ii)
{MÌ 9.3

{MÌ 9.3(i) ‘| {XImB© JB© ̂ wOmAm| Ho$ Zm‘ Xr{OE& 9.3 (ii) ‘| {XImE AZwgma CE⊥ AB aoIm ItMH$a
b§~ ~ZmBE& Bg àH$ma h‘ Bgo Xmo ^mJm| ‘| {d^m{OV H$a gH$Vo h¢, {Og‘| EH$ Am¶VmH$ma d Xÿgam
{Ì ŵOmH$ma hmoJm& O¡gm {H$ {MÌ 9.3 (ii) ‘| h¡&

+ECB H$m joÌ’$b = 
1
2  h ×  c = × 12 × 10 = 60  dJ© ‘r

ADCE Am¶V H$m joÌ’$b = AE × AD = 20 × 12 = 240 dJ© ‘r

ABCD g‘b§~ MVŵ ©wO H$m joÌ’$b = Δ  ECB H$m joÌ’$b + ADCE Am¶V H$m joÌ’$b

= 60 + 240 = 300 dJ© ‘r

20
m

30
m

12m

20
m

20
m

12m
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Bg àH$ma h‘ Am¶V ADCE Am¡aΔ  ECB Ho$ joÌ’$b H$mo Omo‹S>H$a Bg g‘b§~ MVŵ ©wO ABCD H$m
joÌ’$b kmV H$a gH$Vo h¢&

∴ABCD H$m joÌ’$b = ADCE H$m joÌ’$b + ΔECB H$m joÌ’$b

= (h ×  a) + 
1
2 (h ×  c)

= h (a +  
1
2 c)

= h
2a c

2
+⎛ ⎞

⎜ ⎟⎝ ⎠

= h
2a c

2
+⎛ ⎞

⎜ ⎟⎝ ⎠   = 
h
2 (a + a + c)

=
1
2 h (a + b) (∵  c + a = b)

=
1
2 D±$MmB© (g‘m§Va ŵOmAm| H$m ¶moJ)

D$na {XE g‘rH$aU ‘| h, b Am¡a a H$m ‘mZ aIZo na

ABDE g‘b§~ MVŵ ©wO H$m joÌ’$b  = 
1
2 h (a  + b)

= 
1
2  × 12 × (30 + 20) = 300 dJ© ‘r.

CXmhaU 1: ¶hm± EH$ Iob Ho$ ‘¡XmZ H$m {MÌ h¡& BgH$m joÌ’$b kmV H$s{OE&

{MÌ 9.4

hb : ¶hm± h‘ {MÌ H$mo EH$ Am¶V Am¡a EH$ {Ì ŵO ‘| Zht ~m±Q> gH$Vo& bo{H$Z Bgo h‘
EH$ Am¶V Am¡a Xmo {Ì ŵOm| ‘| ~m±Q> gH$Vo h¢& DE AB⊥ VWmCF AB⊥  aoIm
It{ME& g‘b§~ MVŵ ©wO ABCD H$mo VrZ ̂ mJm| ‘| ~m±Q>m J¶m h¡& EH$ Am¶V DEFC
Am¡a AÝ¶ Xmo {Ì ŵO ADEΔ Am¡a CFBΔ .

Ohm± h = 12
a = 20
b = 30

A F BE

D

h

b

b
a

C

c d

AD  = EC  = h

AE  = a, AB  = b = a + c

SCERT TELA
NGANA



 J{UV VIII206

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

g‘b§~ MVŵ ©wO ABCD H$m joÌ’$b

= ΔADE H$m joÌ’$b + Am¶V DEFC H$m joÌ’$b +  ΔCFB H$m joÌ’$b

= (
1
2
×  h ×  c) + (b ×  h) + (

1
2
×  h ×  d)

= h 1 1c b d
2 2
⎡ ⎤+ +⎢ ⎥⎣ ⎦

= h
c 2b d

2
+ +⎡ ⎤

⎢ ⎥⎣ ⎦

= h c b d b
2

+ + +⎡ ⎤
⎢ ⎥⎣ ⎦

= h
a b

2
+⎡ ⎤

⎢ ⎥⎣ ⎦
  (∵c + b + d = a)

AV… h‘ g‘b§~ MVŵ ©wO Ho$ joÌ’$b Ho$ {bE gyÌ {bI gH$Vo h¢-

= D$±MmB© ×

=
1
2
× g‘m§Va ̂ wOmAm| Ho$ ~rM H$s Xÿar × g‘m§Va ̂ wOmAm| H$m ¶moJ

   {H«$¶mH$bmn

1. EH$ g‘b§~ MVŵ ©wO WXYZ J«m’$ nona na CVm[aE O¡gm {H$
{MÌ 9.5 (i) ‘| {XIm¶m J¶m h¡&

2. {MÌ 9.5 (ii) ‘| {XImE AZwgma XY ŵOm ‘mo‹S>H$a XY H$m
‘Ü¶q~Xþ kmV H$s{OE&

3. AZ aoIm It{ME&

a

b

W X

YZ

h

{MÌ 9.5 (i)

W X

YZ

A

{MÌ 9.5 (ii)

g‘m§Va ŵOmAm| H$m ¶moJ

 2
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4. ^wOm ZA Ho$ gmW-gmW H$mQ>Vo hþE
g‘b§~ WXAZ H$mo Xmo ̂ mJm| ‘| H$m{Q>E&
+ZYA H$mo Eogo a{IE O¡gm {H$ {MÌ
9.5 (iii) ‘| {XIm¶m J¶m h¡ {Og‘| AY
H$moAX Ho$ D$na aIm J¶m h¡& Bg àH$ma
¶{X h‘ ‘Y’ H$mo ‘X’ go Omo‹S>| Vmo +WZB
àmá hmoVm h¡&
~‹S>o {Ì ŵO Ho$ AmYma H$s b§~mB© ³¶m
h¡? Bg {Ì ŵO Ho$ joÌ’$b H$m ì¶§OH$ {b{IE& {MÌ 9.5(iii) H$s Vah

5. Bg {Ì ŵO Am¡a g‘b§~ WXAZ H$m joÌ’$b g‘mZ h¡& (H¡$go?) +WZB {Ì ŵO Ho$ joÌ’$b
Ho$ ì¶§OH$ H$m Cn¶moJ H$aVo hþE g‘b§~ Ho$ joÌ’$b H$m ì¶§OH$ àmá H$s{OE&
g‘b§~ WXAZ H$m joÌ’$b = +WZB H$m joÌ’$b

 = 
1
2 × D±$MmB© × AmYma = 

1
2  × h × (a + b)

g§Ho$V … J«m’$ ‘| Xr JB© dJm©H$ma BH$mB¶m| H$mo {JZH$a joÌ’$b kmV H$s{OE&

Bgo H$s{OE&
1. Bg g‘b§~ H$m joÌ’$b kmV H$s{OE&

{MÌ 9.6 (i) {MÌ 9.6 (ii)

2. EH$ g‘b§~ H$m joÌ’$b 16 dJ© go‘r h¡& EH$ g‘m§Va ̂ wOm H$s b§§~mB© 5 go‘r Am¡a
Xmo g‘m§Va ŵOmAm| Ho$ ~rM H$s b§~mB© 4 go‘r h¡& Xÿgar g‘m§Va ŵOm H$s b§~mB©
kmV H$s{OE& Bg g‘b§~ H$mo J«m’$ nona na CVmaZo H$m à¶mg H$s{OE Am¡a BZH$r
Om±M H$s{OE&

3. ABCD g‘m§Va MVŵ ©wO {OgH$m joÌ’$b g‘m§Va 100
dJ© go‘r h¡& P EH$ q~Xþ h¡ Omo g‘m§Va MVŵ ©wO Ho$ ̂ rVa
h¡& ΔAPB + ΔCPD H$m joÌ’$b kmV H$s{OE&

10 cm

5cm

9 cm

7 cm

{MÌ 9.5 (iii)

W X B

Z

A

a b

h

(Y) (Z)

8 cm

6 cm

D C

BA

P
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hb {H$E JE CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 2: {H$gr g‘b§~ H$s g‘m§Va ŵOmAm| H$s b§~mB© 9 go‘r Am¡a 7 go‘r Am¡a CZHo$ ~rM
H$s Xÿar 6 go‘r h¡& g‘b§~ H$m joÌ’$b kmV H$s{OE&

hb : g‘b§~ H$s g‘m§Va ŵOmAm| H$s b§~mB© 9 go‘r Am¡a 7 go‘r h¡, Vmo XmoZm| g‘m§Va ŵOm
H $ s b §~mB¶m |  H $ m ¶m oJ
(9 + 7) go‘r = 16 go‘r

CZHo$ ~rM H$s Xÿar = 6 go‘r

          g‘b§~ H$m joÌ’$b  = 
1
2 (g‘m§Va ŵOmAm| H$m ¶moJ) × (g‘m§Va ŵOmAm| Ho$ ~rM H$s Xÿar)

                  =  (
1
2  ×  16 ×  6) dJ© go‘r

                  =  48 dJ© go‘r
CXmhaU 3: EH$ g‘b§~ H$m joÌ’$b 480 dJ© go‘r h¡& CgH$s g‘m§Va ̂ wOmAm| ‘| go EH$ H$s b§~mB©

24 go‘r Am¡a XmoZm| g‘m§Va ̂ wOmAm| Ho$ ~rM H$s Xÿar 8 go‘r h¡& Xÿgar g‘m§Va ̂ wOm H$s
b§~mB© kmV H$s{OE&

hb … EH$ g‘m§Va ŵOm H$s b§~mB© = 24 go‘r
‘mZ br{OE {H$ Xÿgar g‘m§Va ŵOm H$s b§~mB© = ‘x’ go‘r
g‘b§~ H$m joÌ’$b = 480 dJ© go‘r
g‘m§Va ŵOmAm| Ho$ ~rM H$s Xÿar = 8 go‘r
∴  g‘b§~ H$m joÌ’$b

=  
1
2
× (g‘m§Va ŵOmAm| H$m ¶moJ) × (g‘m§Va ŵOmAm| Ho$ ~rM H$s Xÿar)

∴ 480 =
1
2
×  (24 + x) ×8

⇒ 480 = 96 + 4x

⇒ 480 − 96 = 4x

⇒ 4x = 384

⇒             x =
384

4   =  96 cm

∴  Xþgar g_mZmÝVa ŵOm H$s cå~mB© = 96 go._r.

9cm

7cm

6cm
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CXmhaU 4: EH$ g‘b§~ H$s g‘m§Va ŵOmAm| H$s b§~mB© H$m AZwnmV 4:1 h¡& g‘m§Va ŵOmAm| Ho$
~rM H$s Xÿar 10 go‘r h¡& ¶{X g‘b§~ H$m joÌ’$b 500 dJ© go‘r h¡& g‘b§~ H$s
g‘m§Va ŵOmAm| H$s b§~mB© kmV H$s{OE&

hb … g‘b§~ H$m joÌ’$b = 500 dJ© go‘r
          g‘b§~ H$s g‘m§Va ŵOmAm| H$s ~rM H$s Xÿar = 10 go‘r
          g‘b§~ H$s g‘m§Va ŵOmAm| H$s b§~mB© H$m AZwnmV = 4 : 1

          ‘mZ br{OE {H$ g‘b§~ H$s g‘m§Va ŵOmAm| H$s b§~mB© H«$‘e… 4xgo‘r Am¡a xgo‘r h¡&

          g‘b§~ H$m joÌ’$b =  
1
2 (g‘m§Va ŵOmAm| H$m ¶moJ)  (g‘m§Va ŵOmAm| Ho$ ~rM H$s Xÿar)

⇒ 500   = 
1
2 (x + 4x) ×  10

⇒ 500   = (x + 4x) 5

⇒ 500   = 25x

⇒ x       = 
500
25  =  20

            ∴   EH$ g‘m§Va ŵOm  = 20 go‘r
             ∴   Xÿgar g‘m§Va ŵOm = 4x = 4 ×  20 = 80 go‘r    (∵g‘m§Va ŵOmAm| H$m AZwnmV 4 : 1)

CXmhaU 5: {XE JE {MÌ ‘|, ABED EH$ g‘m§Va MVŵ ©wO h¡, {Og‘| AB = DE = 10 go‘r Am¡a
Δ BEC H$m joÌ’$b 72 dJ© go‘r h¡& ¶{X CE = 16 go‘r Vmo ABCD g‘b§~ H$m
joÌ’$b kmV H$s{OE&

   {MÌ 9.7
hb … Δ BEC H$m joÌ’$b  =  

×

 AmYma × D±$MmB©

h

A B

CE
16cm

10cm

10cm
D
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    72 =  
1
2
×  16 ×  h

     h =  
72 2

16
×

 = 9 go‘r

g‘b§~ ABCD ‘|
AB =  10 go‘r
DC =   DE + EC (∵  DE = AB)

=  10 go‘r + 16 go‘r = 26 go‘r
∴   ABCD g‘b§~ H$m joÌ’$b

=  
1
2
×  (g‘m§Va ŵOmAm| H$m ¶moJ)  (g‘m§Va ŵOmAm| Ho$ ~rM H$s Xÿar)

=  
1
2 (AB + DC) h

=  
1
2 (10 + 26) ×  9 dJ© go‘r

=  18 ×  9 dJ© go‘r
=  162 dJ© go‘r

CXmhaU 6 : ‘mohZ ZXr Ho$ {H$Zmao EH$ µO‘rZ IarXZm MmhVm h¡& EH$ µO‘rZ H$m Qw>H$‹S>m O¡gm {H$
Bg AmH¥${V ‘| {XIm¶m J¶m h¡ {~H«$s Ho$ {bE CnbãY h¡& ZXr Ho$ {H$Zmao H$s Amoa
O‘rZ H$s b§~mB© g‹S>H$ H$s Amoa dmbr b§~mB© Ho$ XmoJwZm h¡& Ohm± ZXr Am¡a g‹S>H$
g‘m§Va h¢&

{MÌ 9.8

Bg µO‘rZ H$m joÌ’$b 10,500 dJ© ‘r. Am¡a ZXr Am¡a g‹S>H$ Ho$ ~rM H$s Xÿar 100‘r
h¡ Vmo ZXr H$s Amoa dmbr µO‘rZ H$s b§~mB© kmV H$s{OE&

SCERT TELA
NGANA



 g‘Vb joÌm| H$m joÌ’$b 211

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

211

hb … ‘mZ br{OE {H$ g‹S>H$ H$s Amoa ‘¡XmZ H$s b§~mB© x ‘r. h¡&

Vmo ZXr H$s Amoa ‘¡XmZ H$s b§~mB© hmoJr = 2x ‘r.
CZHo$ ~rM H$s Xÿar = 100 ‘r.

‘¡XmZ H$m joÌ’$b = 
1
2 (g‘m§Va ŵOmAm| H$m ¶moJ)  (g‘m§Va ŵOmAm| Ho$ ~rM H$s Xÿar)

  10,500     = 
1
2 (x + 2x) ×  100

  10,500     = 3x ×  50

         x       = 
10,500
3 50×

 = 70 ‘r.

∴   ZXr H$s Amoa ‘¡XmZ H$s b§~mB©  =  2x = 2× 70
       = 140 ‘r.

9.2 gm‘mÝ¶ MVw^©wO H$m joÌ’$b      (Quadrilateral)
H$gr gm‘mÝ¶ MVŵ ©wO H$m EH$ H$U© ItMH$a Cgo Xmo {Ì ŵOm| ‘| {d^³V {H$¶m Om gH$Vm h¡& ¶h
‘{d^³V H$aZo H$s {H«$¶m’ gm‘mÝ¶ MVŵ ©wO Ho$ {bE gyÌ kmV H$aZo ‘| ghm¶Vm XoVr h¡&
‘hoe Zo g‘mÝ¶ MVŵ ©wO ABCD H$mo EH$ H$U© AC ItMH$a Xmo {Ì ŵOm| ‘| {d^³V {H$¶m&
h‘ OmZVo h¢ {H$ {Ì ŵO H$m joÌ’$b kmV H$aZo Ho$ {bE Xmo ‘mnm| H$s Amdí¶H$Vm hmoVr h¡, {Ì ŵO
H$m AmYma Am¡a {Ì ŵO H$s b§~dV D±$MmB©, Omo CgHo$ AmYma go erf© VH$ H$s Xÿar h¡, ¶h AmYma na
g‘H$moU ~ZmVr h¡&
‘hoe Zo AC go B Am¡a D q~Xþ go XmoZm| {Ì ŵOm| Ho$ {bE
b§~dV D±$MmB© dmbr aoImE± ItMt& CZH$mo H«$‘e… h1 Am¡a h2
Zm‘ {X¶m&

gm‘mÝ¶ MVw^© wO ABCD H$m joÌ’$b=

(Δ ABC H$m joÌ’$b) + (Δ ADC H$m joÌ’$b)

=   

⎛
⎜⎝

1
2  ×  AC  ×  h1

⎞
⎟⎠  + 

⎛
⎜⎝

1
2 AC ×  h2

⎞
⎟⎠

=  
1
2  AC[h1 + h2]

gm‘mÝ¶ MVŵ ©wO ABCD H$m joÌ’$b = 
1
2 d(h1 + h2) Ohm±

 ‘d’ H$U© AC H$s b§~mB© h¡

Fig.9.9
A

B

C

D

d h 2

h1

SCERT TELA
NGANA



 J{UV VIII212

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

à¶ËZ H$s{OE&
h‘ OmZVo h¢ {H$ g‘m§Va MVŵ ©wO ^r EH$
MVŵ ©wO h¡& AmBE, Bgo ̂ r h‘ Xmo {Ì ŵOm| ‘|
{d^³V H$aVo h¢ Am¡a BZ XmoZm| {Ì ŵOm| H$m
joÌ’$b kmV H$aVo h¢& Bg àH$ma g‘m§Va
MVŵ ©wO H$m joÌ’$b ^r kmV H$aVo h¢& Bg
àH$ma g‘m§Va MVŵ ©wO H$m joÌ’$b ^r kmV
H$aVo h¢& ³¶m ¶h gyÌ AmnH$mo nyd© ‘| kmV
gyÌ go ‘ob ImVm h¡?

gm‘mÝ¶ MVŵ ©wO H$m joÌ’$b  = 
1
2  ×  H$U© H$s b§~mB© × H$U© na AmYm[aV XmoZm| b§~dV aoImAm|

              H$m
¶moJ

CXmhaU     7: gm‘mÝ¶ MVw^©wO ABCD H$m
joÌ’$b

hb … gm‘mÝ¶ MVŵ ©wO ABCD H$m

joÌ’$b =  
1
2 d(h1 + h2)

H$U© na AmYm[aV XmoZm| b§~dV
aoImAm| H$m ¶moJ
AC = (h1 + h2)

h1 + h2 = 12 go‘r

a

b

h
h

Fig.9.10

{MÌ 9.11 (i)

D

A

C

B 12cm11cm

{MÌ 9.11 (ii)

D

A

C

B 12cm11cm

h2

h1
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         H$U© BD H$s b§~mB© = 11 go‘r

               ∴  gm‘mÝ¶ MVŵ ©wO H$m joÌ’$b = 
1
2 d(h1 + h2) = 

1
2  ×12 ×11 = 6 ×11 = 66 dJ© go‘r

9.3 g‘MVw^©wO H$m joÌ’$b (Rhombus) :

{Ì ŵOm| ‘| {d^³V H$aZo dmbr Bg {d{Y H$mo h‘ g‘MVŵ ©wO H$m
joÌ’$b H$m gyÌ kmV H$aZo ‘| Cn¶moJ H$a gH$Vo h¢&

g‘MVŵ ©wO ABCD Ho$ {MÌ ‘| Bgo {XIm¶m J¶m h¡& h‘ OmZVo h¢
{H$ BZHo$ H$U© EH$ Xÿgao Ho$ b§~ g‘X²{d^mOH$ h¢&

∴  OA = OC,   OB = OD

Am¡a ∠AOB = ∠BOC = ∠COD  = ∠AOD = 900

g‘MVŵ ©wO ABCD H$m joÌ’$b =Δ ABC H$m joÌ’$b +Δ ADC H$m joÌ’$b

=  

×

 AC ×  OB + 
1
2  ×  AC ×  OD

=
1
2  ×  AC (OB+OD)

=
1
2  ×  AC ×  BD (∴OB + OD = BD)

g‘MVŵ ©wO H$m joÌ’$b = 
1
2  ×  d1d2 , Ohm± d1, d2 H$Um] H$s b§~mB¶m± h¢&

Xÿgao eãXm| ‘| g‘MVŵ ©wO H$m joÌ’$b AnZo H$Um] H$s b§~mB¶m| Ho$ JwUZ’$b H$m AmYm hmoVm h¡&

CXmhaU 8: g‘MVŵ ©wO H$m joÌ’$b kmV H$s{OE {OZHo$ H$Um] H$s b§~mB¶m± 10 go‘r Am¡a 8.2 go‘r
hmo§&

hb … g‘MVŵ ©wO H$m joÌ’$b =    
1
2  ×  d1d2 Ohm± d1, d2 H$Um] H$s b§~mB¶m± h¢&

=    
1
2  ×  10  ×   8.2 dJ© go‘r

=    41 dJ© go‘r

B

A C

D

O

{MÌ 9.12
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9.4  ‘¡XmZ H$m gd}jU

EH$ gd}jUH$Vm© Zo EH$ ‘¡XmZ H$m gd}jU H$aVo hþE CgHo$ ‘mn AnZr gd}jU nwpñVH$m ‘|
{bIo Omo ZrMo {X¶o J¶o h¢& Cg ‘¡XmZ H$m joÌ’$b kmV H$s{OE&

 S VH$
200

                  25 T VH$ 160

110 60 R VH$
                   25 L VH$  70

30 40 Q VH$
P go

BZ àXÎmm| Ho$ AmYma na kmV hmoVm h¡-
1. ¶h ‘¡XmZ fQ²> ŵOmH$ma h¡ {OgHo$ erf© P, Q, R, S, T Am¡a L h¢&
2. PS H$mo H$U© Ho$ ê$n ‘| h¡&
3. PS aoIm Ho$ EH$ Amoa erf© Q Am¡a R VWm Xÿgar Amoa erf© T Am¡a R h¢&

4. q~Xþ Q go PS na S>mbm J¶m b§~ A 40 ‘r, h¡& FÃ üN˛Á∫ R,T,L Ãz ∆z  ¬©§ QÎuYL @
5. gd}jU nwpñVH$m ‘| {X¶o ‘mn dmñV{dH$ h¢ Am¡a BÝh| ZrMo go D$na Ho$ H«$‘ ‘| n‹T>m OmVm h¡&
6. Bg ‘¡XmZ H$mo Xmo {Ì ŵO Am¡a Xmo g‘b§~ Ho$ ê$n ‘| {d^m{OV {H$¶m J¶m h¡&

h‘ D$na {XE {MÌ ‘| go {ZåZ{b{IV ‘mn àmá H$a gH$Vo h¢&
AC = PC − PA

= 110 − 30 = 80 ‘r
CS = PS − PC

= 200 − 110 = 90 ‘r

DS = PS − PD

= 200 − 160 = 40 ‘r
BD = PD − PB

= 160 − 70 = 90 ‘r

S

P

Q
30
A 40

L 25

C R

T 25

200

160

60110

B
70

{MÌ 9.13

D
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+APQ H$m joÌ’$b =   
1
2 × b× h

 =  
1
2 ×  30 ×  40  =  600 dJ© ‘r

g‘b§~ AQRC H$m joÌ’$b =  
1
2 × h(a + b)

=  
1
2 × AC (AQ + CR)

=  
1
2 ×  80 × (40 + 60)

=  
1
2 ×  80 × 100

=  4000 dJ© ‘r

+CRS H$m joÌ’$b = 
1
2 × CR× CS  = 

1
2 × 60× 90  =  2700 dJ© ‘r

g‘b§~ PLTS H$m joÌ’$b = 
1
2 × h(a + b)

= 
1
2 × LB (TL + SP)

=  
1
2 × 25(90 + 200) (∵TL = BD = 90)

= 
1
2  × 25× 290

=  3625 dJ© ‘r
‘¡XmZ H$m joÌ’$b = 600 + 4000 + 2700 + 3625

=  10,925 dJ© ‘r
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à¶ËZ H$s{OE&
EH$ gd}jUH$Vm© H$s gd}jU nwpñVH$m ‘| ‘¡XmZm| Ho$ ‘mn {ZåZ{b{IV ê$n go {bIo h¢,
CZH$m joÌ’$b kmV H$s{OE&

(i)  D VH$ (ii)

140

                 50 E VH$ 80

50 50 C VH$
30 30 B VH$
A go

gmo{ME Am¡a MMm© H$s{OE&

g‘m§Va MVŵ ©wO H$m H$U© IrMH$a Bgo Xmo gdmªJg‘ {Ì ŵOm| ‘| ~m±Q>m OmVm h¡& ³¶m g‘b§~ H$mo ^r
Xmo gdmªJg‘ {Ì ŵOm| ‘| ~m±Q>m Om gH$Vm h¡?

à¶ËZ H$s{OE&

ZrMo {XE MVŵ ©wOm| H$m joÌ’$b kmV H$s{OE&

(i) (ii) (iii)

9.5  ~hþ^wO H$m joÌ’$b (Polygon) :

h‘ ~hþ̂ wO H$m joÌ’$b kmV H$aZo Ho$ {bE Cgo AZoH$ gmYmaU AmH$ma O¡go {Ì ŵO, Am¶V Am{X ‘|
{d^m{OV H$aVo h¢& CZHo$ joÌ’$b {ZH$mbVo h¢& CÝh| Omo‹S>H$a ~hþ̂ wO H$m joÌ’$b ‘mby‘ H$a boVo h¢&

3cm

6cm 5cm

B

A

D

C

7cm 6cm 8cm

2cm

C VH$
160

30 D VH    $ 130

 90            60 B VH$
40 E VH$ 60

  A go
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ZrMo {X¶o n§M ŵOmH$mam| H$mo Xo{IE& ({MÌ 9.14)

(i) (ii)
{MÌ 9.14

{MÌ (i) : H$U© AC Am¡a AD H$s aMZm H$aVo hþE n§M ŵO ABCDE H$mo VrZ ^mJm| ‘| ~m±Q>m J¶m h¡&
Bg{bE ABCDE H$m joÌ’$b = ΔABC H$m joÌ’$b + ΔACD H$m joÌ’$b + ΔAED H$m joÌ’$b
{MÌ (ii) : EH$ H$U© AD Am¡a Bg na Xmo b§~ BF Am¡a CG  H$s aMZm H$aVo hþE n§M ŵO ABCDE H$mo
Mma ^mJm| ‘| ~m±Q>m J¶m h¡& Bg{bE ABCDE H$m joÌ’$b = g‘H$moU {Ì ŵOΔBFA H$m joÌ’$b +
g‘b§~ BFGC H$m joÌ’$b + g‘H$moU

+
DGC H$m joÌ’$b ++DEA H$m joÌ’$b& Bg Vah ³¶m|?

(g‘b§~ BFGC H$s g‘m§Va ŵOmAm| H$mo nhMm{ZE)

à¶ËZ H$s{OE&

(i) BZ ~hþ̂ wOm| H$m joÌ’$b kmV H$aZo Ho$ {bE BÝh| {d{^ÝZ ̂ mJm| ({Ì ŵOm| Ed§
g‘b§~m|) ‘| {d^m{OV H$s{OE&

~hþ̂ wO EFGHI H$m EH$ {dH$U© FI h¡& ~hþ̂ wO MNOPQR  H$m EH$ {dH$U© NQ h¡&
{MÌ 9.15
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(ii) {MÌ 9.14 ‘| ~hþ̂ wO ABCDE H$mo {d{^ÝZ ^mJm| ‘| ~m±Q>m J¶m h¡& ¶{X
AD= 8 go‘r, AH = 6 go‘r,
AF=3go‘r Am¡a BF=2go‘r,
CH = 3 go‘r Am¡a EG =
2.5 go‘r h¡ Vmo BgH$m
joÌ’$b kmV H$s{OE&

~hþ̂ wO ABCDE H$m joÌ’$b = ΔAFB
H$m joÌ’$b + _______

ΔAFB H$m joÌ’$b =  
1
2
×  AF ×  BF

   =      ×3 ×  2 = _______

FBCH H$m joÌ’$b =  FH ×  
(BF CH)

2
+

= 3 ×
+(2 3)
2 [∵  FH = AH - AF]

                Δ CHD H$m joÌ’$b =       HD ×  CH = _______

               Δ ADE H$m joÌ’$b =       AD ×  GE = _______

Bg{bE ~hþ̂ wO ABCDE H$m joÌ’$b = ….

(iii) ~hþ̂ Ow MNOPQR H$m joÌ’$b kmV H$s{OE& (fig.9.17) ¶{X MP = 9
go‘r, MD = 7 go‘r,  MC = 6 go‘r, MB = 4 go‘r, MA = 2 go‘r

NA, OC, QD Am¡a RB H$U© MP na ItMo JE b§~ h¢&

{MÌ 9.17

M CB

R

P

N
O

DA

Q

2cm

2.5cm 3cm

2.5cm

A F
G

E

D

B
C

H

Fig.9.16

1
2

1
2

1
2
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CXmhaU 9: {XE JE ‘¡XmZ H$m joÌ’$b kmV H$s{OE& CZH$s ̂ wOmE± ̂ r ~VmBE& g^r ‘mn ‘rQ>a
‘| h¢&

hb … ABCDE H$m joÌ’$b = Δ ABH H$m joÌ’$b + g‘b§~ BCFH H$m joÌ’$b +
ΔCDF H$m joÌ’$b + Δ AED H$m joÌ’$b
A~,

Δ

ABH H$m joÌ’$b

= 

1
2

×AH ×  HB

=  
1
2
×25×25

= 
625
2 dJ© ‘r = 312.5 dJ© ‘r

g‘b§~ BCFH H$m joÌ’$b =  
1
2
×  (HB + FC) ×  HF

=  
1
2 (25 + 50) ×  55dJ© ‘r

=  
75 55

2
× dJ© ‘r  = 2062.5 dJ© ‘r

Δ CDF H$m joÌ’$b =

1
2

×FC ×  DF

=
1
2
×  50 ×  50 dJ© ‘r  = 1250 dJ© ‘r

Δ AED H$m joÌ’$b =

1
2

×  AD ×  EG

=
1
2
×  130×  60

= 3900 dJ© ‘r
AV… ABCDE H$m joÌ’$b = 312.5 dJ© ‘r   + 2062.5 dJ© ‘r  + 1250 dJ© ‘r   + 3900 dJ© ‘r

= 7525 H$m joÌ’$b

A

B

C

D

E

F

G

H

50

50

40

25

25

15

60

←
⎯
⎯
⎯→

Fig. 9.18
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5

CXmhaU 10: MNOPQR ({MÌ 9.19) EH$ fS²>> ŵO h¡ {OgH$s àË¶oH$ ŵOm 5 go‘r h¡& gwaoe Am¡a
F${fH$m Zo Bgo Xmo {d^ÝZ àH$ma go {d^m{OV {H$¶m>> O¡gm {MÌ ‘| {XIm¶m J¶m h¡&
XmoZm| àH$ma H$m Cn¶moJ H$aVo hþE Bg fS²> ŵO H$m joÌ’$b kmV H$s{OE&

gwaoe H$s {d{Y F${fH$m H$s {d{Y
(i) (ii)

{MÌ 9.19
hb … A‘Z H$s {d{Y …

³¶m|{H$ ¶h EH$ fS²> ŵO h¡ Bg{bE NQ Bg fS²> ŵO H$mo Xmo gdmªJg‘
g‘b§~m| ‘| {d^m{OV H$aVm h¡& Amn Bgo H$mJO ‘mo‹S>Zo H$s {d{Y go
gË¶m{nV H$a gH$Vo h¢&

A~ g‘b§~ MNQR H$m joÌ’$b=   4 ×  
11 5

2
+

=   2 ×  16 = 32 dJ© go‘r
 Bg{bE fS²> ŵO MNOPQR H$m joÌ’$b = 2 ×  32 = 64 dJ© go‘r

F${fH$m H$s {d{Y

ΔMNO Am¡a ΔRPQ gdmªJg‘ {Ì ŵO h¢ {OZ‘| go àË¶oH$ H$m
erf©b§~ 3 go‘r h¡& ({MÌ4) Amn BZ {Ì ŵOm| H$mo H$mQ>H$a Am¡a
EH$ Xÿgao Ho$ D$na aIH$a BgH$m gË¶mnZ H$a gH$Vo h¢&

ΔMNO H$m joÌ’$b= ×  8 ×  3  = 12 dJ© go‘r

=ΔRPQ H$m joÌ’$b
Am¶V MOPR H$m joÌ’$b = 8  5 = 40 dJ© go‘r
A~,  fS²>̂ wO MNOPQR H$m joÌ’$b= 40+12+12 = 64 dJ© go‘r

N

O

P

Q

R

M

11
cm

N

M O

P

Q

R

8cm

5c
m

4cm
11

cm

{MÌ9.20

3cm

3cm

M

N

O

P

Q

R

{MÌ9.21

5 cm
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F C

DE

8c
m

18
cm

18
cm

18cm

7cm

A

B

C

DE 4cm

4c
m

6c
m

A B

CD

E

F

28cm

20cm

6c
m

15
cm

24
cm

28cm

20cm

16
cm

Aä¶mg - 9.1

1. {XE JE AmH$mam| H$mo {ZX}e Ho$ AZwgma {d^m{OV H$s{OE&

(i)  3 Am¶Vm| ‘| (ii) 3 Am¶Vm| ‘| (iii) 2 g‘b§~

(iv)  2 {Ì ŵO Am¡a EH$ Am¶V (v) 3 {Ì^wO
2. àË¶oH$ AmH$ma H$m joÌ’$b kmV H$s{OE&

(i) (ii) (iii)

3. MVŵ ©wO ABCD H$m joÌ’$b kmV H$s{OE O~ H$U© AC H$s b§~mB© = 10 go‘r Am¡a AC na
AmYm[aV B Am¡a D b§~m| H$s b§~mB© H«$‘e… 5 go‘r Am¡a 6 go‘r h¡&

4. g§b½Z {MÌ H$m ~mhar ‘mn 28 go‘r ×  24 go‘r Am¡a Am§V[aH$
‘mn 20 go‘r ×  16 go‘r h¡& a§JrZ ^mJ H$m joÌ’$b kmV
H$s{OE ¶{X àË¶oH$ ^mJ H$s Mm¡‹S>mB© g‘mZ h¡&
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5. àË¶oH$ ‘¡XmZ H$m joÌ’$b kmV H$s{OE& g^r ‘mn ‘rQ>a ‘| h¢&

(i) (ii)

6. EH$ g‘b§~ H$s g‘m§Va ŵOmAm| H$s b§~mB© H$m AZwnmV 5:3 Am¡a CZHo$ ~rM H$s Xÿar 16 go‘r
h¡& ¶{X g‘b§~ H$m joÌ’$b 960 dJ© go‘r h¡ Vmo CgH$s g‘m§Va ŵOmAm| H$s b§~mB© ~VmBE&

7. {H$gr ^dZ Ho$ ’$e© ‘| g‘MVŵ ©wO AmH$ma H$s 3000 Q>mBb| h¢ Am¡a BZ‘| go àË¶oH$ Ho$ H$U© 45
go‘r Am¡a 30 go‘r b§~mB© Ho$ h¢& ¶{X àË¶oH$ Q>mBb H$m Xm‘ é.20 hmo Vmo nyao ’$e© H$m IM© kmV
H$s{OE&

8. EH$ n§M ŵO AmH$ma H$s µO‘rZ h¡ O¡gm {H$ {MÌ ‘| {XIm¶m J¶m h¡& BgH$m joÌ’$b kmV H$aZo
Ho$ {bE Á¶mo{V Am¡a aerXm Zo Bgo Xmo AbJ-AbJ VarHo$ go {d^m{OV {H$¶m& XmoZm| VarHo$ go
joÌ’$b kmV H$s{OE Am¡a ~VmBE& AmnZo ³¶m Ü¶mZ {X¶m?

A B

C

D

E

F G

H

80

40

60

80

50

I

40

70

50

A

B

C

DE

F

G

H
40

30

50

I

20

K

80

40

40

80

60

70
50

30

15cm

15
cm

15
cm

30
cm

Jyoti Diagram Rashida's Diagram
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9.6 d¥Îm H$m joÌ’$b

AmBE, J«m’$ nona Ûmam d¥Îm H$m joÌ’$b kmV H$a|&

4 go‘r {ÌÁ¶m H$m EH$ d¥Îm ~ZmBE& Cg‘| {Kao dJm©H$ma ImZm|
H$mo {JZVo hþE d¥Îm H$m joÌ’$b kmV H$s{OE& ({MÌ  9.22).

BgHo$ {H$Zmao grYo Zht h¢ Bg{bE Bg {d{Y go h‘ BgH$m
AZw‘m{ZV joÌ’$b hr {ZH$mb gH$Vo h¢& d¥Îm H$m joÌ’$b
kmV H$aZo H$m EH$ Am¡a VarH$m ^r h¡&

{MÌ 9.22

(i) (ii) (iii)

{MÌ 9.23
EH$ d¥Îm ~ZmBE Am¡a BgH$m AmYm ^mJ N>m¶m§{H$V H$s{OE O¡gm {H$ ({MÌ9.23(i)) ‘| {XIm¶m J¶m
h¡, A~ d¥Îm H$mo AmR> ~am~a {hñgm| ‘| ‘mo{‹S>E& BÝh| ‘mo‹S> go H$mQ> br{OE O¡gm {H$ {MÌ 9.23(ii)) ‘|
{XIm¶m J¶m h¡&
D$na {XImE AZwgma h‘ BÝh| Am¡a A{YH$ d¥Îm I§§S>m| ‘| {d^m{OV H$a gH$Vo h¢& BZ AbJ-AbJ
Qw>H$‹S>m| H$mo {MÌ (iii), ‘| {XImE AZwgma a{IE Omo bJ^J EH$ g‘m§Va MVŵ ©wO àmá hmoVm h¡& ¶{X h‘
d¥Îm H$mo g‘mZ 64 d¥Îm I§S>m| ‘| {d^m{OV H$aVo h¢ Vmo h‘| ({MÌ 9.24) ‘| {XImE AZwgma bJ^J
g‘m§Va MVŵ ©wO àmá hmoJm&

{MÌ 9.24

Half of the Circumference

R
ad

iu
s
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Perimeter of the circle

Radius

Bg Am¶V H$s Mm¡‹S>mB© ³¶m hmoJr? Bg Am¶V H$s Mm¡‹S>mB© d¥Îm Ho$ AÕ©ì¶mg ‘r’ Ho$ g‘mZ h¡&
¶{X Bg d¥Îm H$mo 64 d¥Îm I§S>m| ‘| {d^m{OV {H$¶m OmVm h¡ Am¡a ¶{X BÝh| EH$ Am¶V H$s Vah aIm
OmVm h¡& Am¶V H$s b§~mB© 32 d¥Îm I§Sm| Ho$ Mmn Ho$ ~am~a h¡ Omo d¥Îm H$s n[a{Y H$m AmYm h¡&
({MÌ 9.24)

d¥Îm H$m joÌ’$b = d¥Îm I§S>m| go ~ZmE JE Am¶V H$m joÌ’$b = l ×  b

= (n[a{Y H$m AmYm) ×  {ÌÁ¶m

=
1
2
× 2 rπ ×  r = 2rπ

Bg{bE d¥Îm H$m joÌ’$b = 2rπ

YmJo H$m {H«$¶mH$bmn …
‘X H$m°‘|Q́>r Am’$ Vb‘yX’ (OyB©e H$s {H$Om~) ‘| d¥Îm H$m joÌ’$b kmV H$aZo Ho$ gyÌ H$mo ~‹S>r AÀN>r
Vah à{Vnm{XV {H$¶m J¶m h¡-  A = 2rπ
H$ënZm H$s{OE {H$ EH$ d¥Îm EH$ YmJo go {Kam h¡& YmJo H$mo {MÌ ‘| {XImE AZwgma D$Üdm©Ya ì¶mg
aoIm na H$m{Q>E& àË¶oH$ YmJo H$mo {MÌ (iii) H$s Vah ì¶dpñWV H$aZo na EH$ g‘X²{d~mhþ {Ì ŵO àmá
hmoJm&

(i) (ii)

(iii)

Bg g‘{Û~mhþ {Ì ŵO H$m AmYma d¥Îm H$s n[a{Y Ho$ g‘mZ hmoJm Am¡a D±$MmB© d¥Îm H$s {ÌÁ¶m Ho$ g‘mZ
hmoJr&

{Ì ŵO H$m joÌ’$b =     ×  AmYma ×D±$MmB©1
2
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=  
1
2
× 2 rπ ×  r

= 2rπ

∴   d¥Îm H$s joÌ’$b =  2rπ   (Ohm± r d¥Îm H$s {ÌÁ¶m h¡)

à¶ËZ H$s{OE&

J«m’$ nona na AbJ-AbJ {ÌÁ¶m Ho$ d¥Îm ~ZmBE& dJm] H$mo {JZVo hþE d¥Îm H$m
joÌ’$b kmV H$s{OE& gyÌ H$m à¶moJ H$aVo hþE ̂ r CZH$m jEÌ’$b kmV H$s{OE&
CÎmam| H$s VwbZm H$s{OE&

CXmhaU 11: EH$ Vma H$mo EH$ dJ© Ho$ ê$n ‘| ‘mo‹S>m J¶m h¡ {OgH$s ŵOm 27.5 go‘r h¡& Bg Vma
H$mo grYm H$aHo$ nwZ… d¥Îm Ho$ ê$n ‘| ‘mo‹S>m J¶m& ~ZmE JE d¥Îm H$m joÌ’$b ³¶m
hmoJm?

hb … Vma H$s b§~mB© = dJ© H$s n[a{‘{V
= (27.5 ×4) go‘r = 110 go‘r
O~ Vma H$mo d¥Îm Ho$ ê$n ‘| ‘mo‹S>m J¶m Vmo CgH$r n[a{Y ^r 110 go‘r hr àmá hþB©&
‘mZ br{OE {H$ r d¥Îm H$s {ÌÁ¶m h¡&

Vmo, d¥Îm H$s n[a{Y =  

2 rπ

 = 2 ×

22
7

×  r go‘r

=  

44
7

r go‘r

                 ∴    110 =  

44
7

r

                     ⇒      r =  
110 7

44
× go‘r

=  17.5 go‘r
CXmhaU 12: EH$ d¥Îm H$s n[a{Y 22 go‘r h¡& BgH$m joÌ’$b kmV H$s{OE& Am¡a BgHo$ AÕ©d¥Îm H$m

joÌ’$b ^r ~VmBE&
hb … ‘mZ br{OE {H$ Bg d¥Îm H$s {ÌÁ¶m r go‘r

Vmo d¥Îm H$s n[a{Y    =  2 rπ

∴      2 rπ  = 22 go‘r
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4cm

10cm

R

r

2 ×  ×  r  = 22 go‘r

           r  =  22 ×   ×   = 3.5 go‘r
∴  d¥Îm H$s {ÌÁ¶m  = 3.5go‘r

d¥Îm H$m joÌ’$b 2rπ =
22 7 7
7 2 2

⎛ ⎞× ×⎜ ⎟⎝ ⎠  dJ© go‘r
= 38.5 dJ© go‘r

AÕ©d¥Îm H$m joÌ’$b = 21 r
2
π

=
1 38.5 19.25
2
× = dJ© go‘r

9.7 d¥ÎmmH$ma amñVo ¶m db¶ H$m joÌ’$b

EH$ nmH©$ ‘| EH$ d¥ÎmmH$ma amñVm {MÌ ‘| {XImE AZwgma ~Zm h¡& Bg‘|
~mhar Am¡a ^rVar d¥Îm g‘H|$Ðr¶ h¢& AmBE, Bg d¥ÎmmH$ma amñVo H$m
joÌ’$b kmV H$a|&
Bg d¥ÎmmH$ma amñVo H$m joÌ’$b ~mhar Am¡a ^rVar d¥Îm Ho$ joÌ’$b H$m
A§Va hmoJm&
¶{X h‘ H$hVo h¢ {H$ ~mhar d¥Îm H$s {ÌÁ¶m ‘R’ Am¡a ^rVar d¥Îm H$s
{ÌÁ¶m ‘r’ h¡&
d¥ÎmmH$ma amñVo H$m joÌ’$b = ~mhar d¥Îm H$m joÌ’$b  – ^rVar d¥Îm H$m joÌ’$b

=  π 2R  − 2rπ =  π (R2 − r2)
AV…

 d¥ÎmmH$ma amñVo ¶m [äJ H$m joÌ’$b =  π (R2 − r2)  ¶m π (R + r) (R − r)

 Ohm± R, r  H«$‘e… ~mhar Am¡a ^rVar d¥Îm H$s {ÌÁ¶m h¢&

CXmhaU13 : g§b½Z {MÌ Xo{IE& ¶h Xmo g‘H|$Ðr¶ d¥Îmm| H$mo Xem©Vm
h¡& ~‹S>o d¥Îm H$s {ÌÁ¶m 10go‘r Am¡a N>moQ>o d¥Îm H$s {ÌÁ¶m
4go‘r h¡&

 kmV H$s{OE& (i) ~‹S>o d¥Îm H$m joÌ’$b
(ii) N>moQ>o d¥Îm H$m joÌ’$b
(iii) XmoZm| d¥Îmm| Ho$ ~rM Ho$ N>m¶m§{H$V joÌ H$m

joÌ’$b (π = 3.14)

Or r
d

AÕ©d ¥ Î m H$ m
joÌ’$b ³¶m
hmoJm?
Bg d¥Îm Ho$ a§JrZ
joÌ H$m AZw‘mZ
Cgo CgHo$ ì¶mg
go ‘mo‹S>H$a bJm¶m Om gH$Vm h¡&
³¶m h‘ H$h gH$Vo h¢ {H$ a§JrZ
joÌ H$m joÌ’$b d¥Îm Ho$ joÌ’$b
H$m AmYm hmoJm?

AV… AÕ©d¥Îm H$m joÌ’$b = 21 r
2
π

AÕ©d¥Îm H$s n[a{‘{V ³¶m hmoJr?
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hb … (i) ~‹S>o d¥Îm H$s {ÌÁ¶m  = 10 go‘r
AV… ~‹S>o d¥Îm H$m joÌ’$b = 2rπ

= 3.14 ×  10 ×  10 = 314 dJ© go‘r
(ii) N>moQ>o d¥Îm H$s {ÌÁ¶m  = 4 go‘r

AV… N>moQ>o d¥Îm H$m joÌ’$b = 2rπ

= 3.14 ×  4 ×  4 = 50.24 dJ© go‘r
(iii) N>m¶m§{H$V ^mJ H$m joÌ’$b = ~‹S>o d¥Îm H$m joÌ’$b –  N>moQ>o d¥Îm H$m joÌ’$b

= (314 – 50.24) dJ© go‘r
= 263.76 dJ© go‘r

CXmhaU 14: ZrMo Xr JB© AmH¥${V Ho$ N>m¶m§{H$V ^mJ H$m joÌ’$b kmV H$s{OE&

hb … N>m¶m§{H$V joÌ = Am¶V AGJF H$m joÌ’$b + Am¶V HCDI H$m joÌ’$b + AÕ©d¥ÎmmH$ma
db¶ H$m joÌ’$b ABCHG + AÕ©d¥ÎmmH$ma db¶ H$m joÌ’$b DEFJI

Am¶V AGJF H$m joÌ’$b = 25 ×  3.4 = 85 dJ© ‘r
Am¶V HCDI H$m joÌ’$b = 25 

×

 3.4 = 85 dJ© ‘r

db¶ ABCHG H$m joÌ’$b =  [(R2 – r2)]  = 

22
7

×   [(9.55)2 – (6.15)2]

db¶ DEFJI H$m joÌ’$b = 

2
π

[(R2 – r2)]  = 
22
7
×   [(9.55)2 – (6.15)2]

        =  (25 

×

 3.4) + (25 ×  3.4) + 

1
2

π [(9.55)2 – (6.15)2] + 
1
2
π [(9.55)2 –  (6.15)2]

       =  [85 +  85 +  
22
7

×  15.7 ×  3.4] dJ© ‘r

       =  (170 + 167.77) dJ© ‘r
       =  337.77 dJ© ‘r

A

C

F

D

12
.3

m

G J

H I

25 m

3.4 m

3.4 m

19
.1

 m
EB

R =  =
19.1 9.55

2

r  =  =
12.3 6.15

2
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CXmhaU 15: ZrMo Xr JB© AmH¥${V Ho$ N>m¶m§{H$V ^mJ H$m joÌ’$b kmV H$s{OE&

hb … N>m¶m§{H$V joÌ  = ADBCLA H$m joÌ’$b + EFGE H$m joÌ’$b + BEGKCB H$m joÌ’$b

=  
⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞× π − + π + π −⎢ ⎥ ⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

2 2 2 2 2
21 10.5 7 1 7 1 17.5 7 cm

2 2 2 2 2 2 2 2

=  
1 22 35 7
2 7 4 4

⎛ ⎞× × ×⎜ ⎟⎝ ⎠  + 
1 22 49
2 7 4

⎛ ⎞× ×⎜ ⎟⎝ ⎠  + 
⎛ ⎞× × ×⎜ ⎟⎝ ⎠

1 22 21 49
2 7 4 4 dJ© go‘r

=  
385 77 1617
16 4 16

⎛ ⎞+ +⎜ ⎟⎝ ⎠ dJ© go‘r

=  
2310
16

⎛ ⎞
⎜ ⎟⎝ ⎠ dJ© go‘r

= 144.375 dJ© go‘r

9.8 Mmn H$s b§~mB© (Length of the arc)

ZrMo {XE JE d¥Îm Xo{IE Am¡a Vm{bH$m nyU© H$s{OE&

         (i)                         (ii)                 (iii)                  (iv)                    (v) (vi)

A C

D

B E

F

G

L

7 cm 3.5 cm

7 cm

7 cm

K

360o

180o
90o

45o 60o
xo l

2 rπ

rr r r rr
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{MÌ H$moU Mmn H$s b§~mB© Mmn Ho$ H$moU Am¡a b§~mB© ‘| g§~§Y

(i) 3600 2 rπ × π π
0

0
360 2 r = 2 r
360

(ii) 1800 πr × π π
0

0
180 2 r = r
360

(iii) 900 πr
2 _________

(iv) 450 πr
4 _________

(v) xo l × π
0

0 2 r
360

x
= l

(vi) 600 πr
3 _________

D$na d¥ÎmI§S> Ho$ Mmn H$s b§~mB© (l) = 
D

D360
x

 × 2 rπ  Xr JB© h¡, Ohm± ‘r’ d¥Îm H$s {ÌÁ¶m Am¡a ‘x’ d¥Îm

I§S> Ho$ Mmn Ûmam d¥Îm Ho$ H|$Ð na ~Zm H$moU h¡&
¶{X d¥ÎmI§S> Ho$ Mmn H$s b§~mB© l hmo

0

0
2 r 360

l x
π

=

Vmo       l    =  
D

D360
x

 × 2 rπ

9.9 d¥Îm I§S> H$m joÌ’$b     (Area of Sector)

h‘ OmZVo h¢ {H$ d¥Îm H$s Xmo {ÌÁ¶mAm| Am¡a EH$ Mmn go {Kao ^mJ H$mo d¥ÎmI§S> H$hVo h¢&
d¥Îm H$m joÌ’$b ¶{X CgH$s {ÌÁ¶m r hmo = 2rπ

d¥Îm I§S> H$m H$moU Omo d¥Îm Ho$ H|$Ð go Mmn H$s Amoa XmoZm| {ÌÁ¶m aoImAm|
Ho$ ~rM ‘| ~Zm hmo dh ¶{X  x0 hmo
d¥Îm I§S> H$m joÌ’$b Am¡a dh H$moU Omo BgHo$ grYm g‘mZwnmVr h¡
∴  d¥Îm I§S> H$m joÌ’$b : d¥Îm H$m joÌ’$b =  xo : 360o

d¥Îm I§S> OAB H$m joÌ’$b = 
D

D360
x

 ×  d¥Îm H$m joÌ’$b

360o
xo

l

2 rπ

l

O

rxo

A B

r

SCERT TELA
NGANA



 J{UV VIII230

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

AV… d¥Îm I§S OAB H$m joÌ’$b =                ×         ×

         =              ×        ×

              =       ×

                                          A  = (l Mmn H$s b§~mB©)

CXmhaU  13: ZrMo Xr JB© àË¶oH$ AmH¥${V Ho$ N>m¶m§{H$V ^mJ H$m joÌ’$b kmV H$s{OE&

hb …          (i)  N>m¶m§{H$V joÌ H$m joÌ’$b
= {21‘r. ŵOm dmbo dJ© H$m joÌ’$b} – {21‘r. ì¶mg dmbo d¥Îm H$m joÌ’$b}

¶{X d¥Îm H$m ì¶mg 21‘r. h¡&

Vmo d¥Îm H$s {ÌÁ¶m = 
21
2  =10.5‘r.

 N>m¶m§{H$V joÌ H$m joÌ’$b = =  (21 ×  21) –      ×         ×             dJ© ‘r.

                                       = 441 – 346.5

                                       = 94.5 dJ© ‘r.
(ii) N>m¶m§{H$V joÌ H$m joÌ’$b = {21‘r. ŵOm dmbo dJ© H$m joÌ’$b} –

{4×d¥Îm I§S H$m joÌ’$b}

= (21  21) –        ×            ×         ×        ×  dJ© ‘r.

(¶{X ì¶mg 21‘r, Vmo {ÌÁ¶m 21
2  ‘r)

21m
21

m

lr
2

2πr
xo

360o
r
2

l
r
2

xo

360o πr 2 [πr2 = πr    ]
2r
2

21m

21
m

22
7

21
2

21
2( )

90o

360o
22
7

21
2( )4 21

2
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10.5m

21m

=  (21 ×  21) –

=  (441 – 346.5) dJ© ‘r.
=  94.5 dJ© ‘r.

Aä¶mg - 9.2

1. EH$ AH«o${bH$ erQ> H$m EH$ Am¶VmH$ma Qw>H$‹S>m {OgH$s H$s b§~mB© Mm¡‹S>mB© H«$‘e… 36 go‘r Am¡a
25 go‘r h¡& Cg‘| go 56 d¥ÎmmH$ma ~Q>Z H$mQ>o J¶o, {OZ‘| àË¶oH$ H$m ì¶mg 3.5 go‘r h¡& ~Mo hþE
^mJ H$m joÌ’$b kmV H$s{OE&

2. d¥Îm H$m joÌ’$b kmV H$s{OE ¶{X dh 28 go‘r dmbo EH$ dJ© H$s
ŵOmAm| go ~Zm hmo&

[g§Ho$V… d¥Îm H$m ì¶mg dJ© H$s ŵOm Ho$ ~am~a hmoVm h¡&]

3. àË¶oH$ AmH¥${V Ho$ N>m¶m§{H$V ^mJ H$m joÌ’$b kmV H$s{OE&

[g§Ho$V… d + 

d
2

 + 
d
2  = 42]

d = 21

∴  dJ© H$s ŵOm 21 go‘r

4. g§b½Z {MÌ ‘| Mma AÕ©d¥Îm h¢ {OZH$r
{ÌÁ¶m g‘mZ h¡ Am¡a Xmo ~‹S>o AÕ©d¥Îm
h¢ {OZH$s {ÌÁ¶m g‘mZ (42go‘r) h¡&
N>m¶m§{H$V ^mJ H$m joÌ’$b kmV
H$s{OE&

28
cm

28cm

42cm

d

× 22
7 × 21

2( )4 × × 21
2

1
4
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5. g§b½Z {MÌ ‘| Mma AÕ©d¥Îm h¢ Am¡a
EH$ Mm¡WmB© d¥Îm h¢& ¶{X OA = OB =
OC = OD = 14 go‘r. Vmo N>m¶m§{H$V
^mJ H$m joÌ’$b kmV H$s{OE&

6. g§b½Z {MÌ A, B, C Am¡a D Mma g‘mZ d¥Îmm| Ho$ H|$Ð h¢ Omo Amng ‘| EH$-Xÿgao H$mo ñne© H$aVo
h¢ Am¡a ABCD EH$ dJ© h¡ {OgH$s ŵOm 7 go‘r h¡& N>m¶m§{H$V ^mJ H$m joÌ’$b kmV H$s{OE&

7. EH$ g‘~mhþ {Ì ŵO H$m joÌ’$b 49 dJ©
go‘r h¡& {Ì ŵO H$s àË¶oH$ ŵOm Ho$ H|$Ð go
JwOmaVo hþE {MÌ ‘| {XImE AZwgma VrZ
g‘mZ {ÌÁ¶m dmbo d¥Îm ~ZmE JE& Vmo
{Ì ŵO Ho$ Cg ̂ mJ H$m joÌ’$b kmV H$s{OE
Omo d¥Îmm| ‘| Zht h¡&

8. (i) Mma g‘mZ d¥Îm {OZH$r {ÌÁ¶m  ‘a’ h¡ EH$
Xÿgao H$mo ñne© H$aVo h¢& CZHo$ ~rM Ho$ joÌ
H$m joÌ’$b kmV H$s{OE&

(ii) Mma g‘mZ d¥Îmm| H$mo EH$ dJ© Ho$ H$moZm| H$mo H|$Ð aIVo hþE Bg àH$ma ~Zm¶m J¶m {H$ àË¶oH$
d¥Îm Xmo d¥Îmm| H$mo ñne© H$ao& dJ© Ho$ Cg ^mJ H$m joÌ’$b kmV H$s{OE Omo d¥Îmm| H$s n[a{Y ‘|
Zht h¡ ¶{X dJ© H$s ŵOm 14 go‘r ‘mnr JB© hmo&

A

B C
600

600

600

7 cm 7 cm

7 cm7 cm

7 cm 7 cm

D

A B

C

D

A B

C

O
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9. EH$ JÎmo H$m Qw>H$‹S>m g‘b§~ ABCD
Ho$ ê$n ‘| h¡, Am¡a AB||CD Am¡a

BCD∠ = 900, ¶{X EH$-Mm¡WmB©
d¥Îm {ZH$mb {X¶m OmE& {X¶m J¶m
h¡ AB = BC = 3.5 go‘r Am¡a DE
= 2 go‘r& JÎmo Ho$ ~Mo hþE ^mJ
H$m j oÌ’$b kmV H$s{OE&

( π
22
7 b|&)

10. EH$ Am¶VmH$ma ‘¡XmZ H$s b§~mB©-Mm¡‹S>mB© H«$‘e… 70 ‘r Am¡a 52 ‘r h¡& CgHo$ EH$ H$moZo go
21‘r añgr ‘| ~m±Y H$a EH$ Kmo‹S>o H$mo MaZo Ho$ {bE N>mo‹S>m J¶m h¡& Kmo‹S>m {H$VZo joÌ’$b ‘| Kmg
Ma gH$Vm h¡?

h‘Zo ³¶m grIm?

g‘b§~ H$m joÌ’$b =  
1
2  (g‘m§Va ̂ wOmAm| H$s b§~mB¶m| H$m ¶moJ) ×  (g‘m§Va ̂ wOmAm|

Ho$ ~rM H$s Xÿar)

• gm‘mÝ¶ MVŵ ©wO H$m joÌ’$b = 
1
2
×  H$U© H$s b§~mB© ×  H$U© na AmYm[aV ~Mo

hþE XmoZm| erfm] na b§~dV aoImAm| H$s b§~mB© H$m ¶moJ)

• g‘MVŵ ©wO H$m joÌ’$b = H$Um] Ho$ JwUZ’$b H$m AmYm
• d¥Îm H$m joÌ’$b = 2rπ Ohm± ‘r’ d¥Îm H$s {ÌÁ¶m h¡&
• d¥ÎmmH$ma amñVo H$m joÌ’$b ¶m db¶ H$m joÌ’$b = π(R2- r2) or π(R + r) (R-

r) Ohm± R, r H«$‘e… ~mhar Am¡a ^rVar d¥Îmm| H$s {ÌÁ¶m h¢&

• d¥Îm I§S> H$m joÌ’$b = ×π
0

2
0 r

360
x

 Ohm±  x° d¥Îm H$s Xmo {ÌÁ¶mAm| Ho$ ‘Ü¶

Mmn H$s Amoa ~Zm hþAm H$moU h¡ Am¡a r d¥Îm H$s {ÌÁ¶m h¡&

=
rA
2
l

52 m

C

O

Q

21 m
70 m

P

B

A

3.5 cm

E2cm
D

A B

C
3.5 cm
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10.0 n[aM`n[aM`n[aM`n[aM`n[aM`
M{cE A~ Xr JB© pñW{V`m| H$m AdcmoH$Z H$a|Jo&
2 H$n Mmdb nH$mZo Ho$ {bE Jmonr 4 H$n nmZr H$m Cn`moJ H$aVm h¡&
Jmonr Ho$ Ka _oh_mZ AmZo na Cgo AmO 6 H$n Mmdb nH$mZm h¡ CgHo$
{bE Cgo {H$VZo H$n nmZr H$s Amdí`H$Vm hmoJr?
Š`m Amn CgH$s ghm`Vm H$a|Jo?

h_mao X¡Z§{XZ OrdZ _| h_ Bgr àH$ma H$s H$B© {ñW{V`m| H$m
gm_Zm H$aVo h¡§ Ohm± EH$ am{e _| n[adV©Z hmoZo na Xÿgar am{e
_| n[adV©Z hmoVm h¡& CXmhaUmW©

(i) `{X AmnHo$ {dÚmb` _| {dÚm{W©̀ m| H$s g§»`m _| d¥{Õ hmoVr h¡ Vmo Amdí`H$ _Ü`mÝh ̂ moOZ H$s
_mÌm Š`m hmoJr? ³¶m A{YH$ _Ü`mÝh ^moOZ H$s Amdí`H$Vm hmo?

(ii) `{X h_ ~¢H$ _| A{YH$ aH$_ O_m H$ao§ Vmo Cg na àmá ã`mO Ho$ ~mao _| Amn Š`m H$h gH$Vo
hmo? {Z…g§Xoh àmá ã`mO ^r A{YH$ hmoJm&

(iii) `{X IarXr JB© dñVwAm| H$s g§»`m H$_ H$s JB© Vmo Hw$b ì`` (_yë`) Š`m hmoJm? ñnï> h¡ {H$
Hw$b _yë` ^r H$_ hmoJm&

(iv) `{X 40 Mm` n¡Ho$Q> H$m ^ma 1.6  {H$.J«m. hmo Vmo 20 MmW n¡Ho$Q> H$m ^ma Š`m hmoJm? gm\$ h¡
{H$ 20 Mm` n¡Ho$Q> H$m ^ma H$_ hmoJm&

BZ g^r CXmhaUm| _|, h_ `h XoIZo h¢ {H$ EH$ am{e _| n[adV©Z go Xÿgar am{e _| n[adV©Z hmoVm
h¡&

`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …
Eogr hr Am¡a nm±M pñW{V`m± {b{IE {OZ_| EH$ am{e _| n[adV©Z go Xÿgar am{e _|
n[adV©Z hmoVm h¡&

Jmonr Ûmam Amdí`H$ nmZr H$s _mÌm H$s JUZm h_ H¡$go kmV H$a gH$Vo h¢? `h kmV H$aZo Ho$ {bE,
h_ Hw$N> ußëÁ útΩáuoÆÁı N˛Áz MMm© H$a|Jo&

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶ 10

grYm Ed§ ì`wËH«$_ g_mZwnmV
(DIRECT  AND  INDIRECT  PROPORTION)
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10.1  grYm AZwnmVgrYm AZwnmVgrYm AZwnmVgrYm AZwnmVgrYm AZwnmV
dZ _hmoËgd Ho$ Cnbú` na BH$mo Q>r_ Ho$ H$ámZ Zo d¥jmamonU H$admZo H$m {ZU©̀  {b`m& àË òH$ H$jm
Ho$ BH$mo Šb~ Ho$ gXñ` H$s g§»`m ZrMo Xr JB© h¡&

H$jm VI VII VIII IX X

BH$mo {dÚm{W©̀ m| H$s g§»`m 5 7 10 12 15

àË òH$ {dÚmWu H$mo Xmo nm¡Yo bJmZo h¢& àË òH$ H$jm Ûmam d¥jmamonU Ho$ {bE Amdí`H$ nm¡Ym| H$s g§»`m
kmV H$s{OE&

H$jm VI           VII VIII        IX           X

BH$mo {dÚm{W©̀ m| H$s g§»`m 5 7  10       12         15

Amdí`H$ nm¡Ym| H$s g§»`m 10 14  20        24         30

Amdí`H$ nm¡Ym| H$s g§»`m Ho$ ~mao _| Amn Š`m H$h gH$Vo h¢? {dÚm{W©̀ m| H$s g§»`m Ed§ Amdí`H$
nm¡Ym| H$s g§»`m _| Amn Š`m n[adV©Z XoIVo h¢? `m Vmo XmoZm| _| d¥{Õ hmoVr h¡ `m XmoZm| _| H$_r&

            =  = = = …… =
10 14 20 2
5 7 10 1

 = 2 Omo EH$ pñWam§H$ h¡ Am¡a

AZwnmV H$m pñWam§H$ H$hbmVm h¡&
AZnmV g_mZ h¡ AV… h_ Bg n[adV©Z H$mo grYm AZwnmV H$hVo h¢AZnmV g_mZ h¡ AV… h_ Bg n[adV©Z H$mo grYm AZwnmV H$hVo h¢AZnmV g_mZ h¡ AV… h_ Bg n[adV©Z H$mo grYm AZwnmV H$hVo h¢AZnmV g_mZ h¡ AV… h_ Bg n[adV©Z H$mo grYm AZwnmV H$hVo h¢AZnmV g_mZ h¡ AV… h_ Bg n[adV©Z H$mo grYm AZwnmV H$hVo h¢ `{X x Am¡a y H$moB© Xmo

am{e`m| Bg àH$ma h¢ {H$ XmoZm| _| d¥{Õ `m H$_r EH$ gmW hmoVr h¡ Am¡a x
y

 pñWa ahVm h¡ (_mZm k),

V~ h_ `h H$h gH$Vo h¢ {H$ x VWm y grYo AZwnmV _| h¢& Bgo  x ∝  y {bIVo h¢ Am¡a x grYo AZwnmV
_| h¡ y H$mo  Eogo n‹T>m OmVm h¡&

∴  
x
y   =  k     ⇒  x = ky   Ohm± k AZwnm{VH$Vm pñWamH$ h¡&

`{X y1  Am¡a y2 H«$_e… x1 and x2 go g§~§{YV y Ho$ _yë` h¢ Vmo  
1 2

1 2
=

x x
y y

Amdí¶H$ nm¡Ym| H$s g§»¶m
N>mÌm| H$s g§»¶m

SCERT TELA
NGANA



236  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

  `h H$s{OE`h H$s{OE`h H$s{OE`h H$s{OE`h H$s{OE
    1. 1. VrZ CXmhaU Xr{OE Ohm± Amn grYm AZwnmV XoIVo h¢&

2. _mZm 2, 3, 4 Am¡a 5 go._r. ŵOm dmbo {d{^Þ dJ© h¢& BZ dJm] H$m joÌ\$b kmV
H$s{OE Am¡a {ZåZ Vm{bH$m ^arE&

ŵOm (go._r.) joÌ\$b (dJ© go._r.)
2
3
4
5

Amn Š`m XoIVo h¢? `{X ŵOm _| n[adV©Z hmoVm h¡ Vmo Š`m Amn joÌ\$b _| n[adV©Z
XoIVo h¢? Xr JB© ŵOm Ho$ {bE dJ© H$m joÌ\$b kmV H$s{OE& Š`m `h AZwnmV g_mZ
hmoJm$?

∴  `h n[adV©Z EH$ grYm AZwnmV Zht h¡&
3. EH$ AmboI na, g_mZ Mm¡‹S>mB© dmbo Am`V ~ZmE JE h¡& àË òH$ Am`V H$m

joÌ\$b kmV H$a Vm{bH$m nyU© H$a|&

Am`V 1 2   3   4 5

b§~mB© (go._r.)

joÌ\$b (dJ©  go._r.)
Š`m joÌ\$b Am`V H$s b§~mB© Ho$ grYo AZwnmV _| h¡?

4. EH$ AmboI nÌ boH$a Cg na g_mZ bå~mB© Ed§ {^Þ Mm¡‹S>mB© Ho$ Am`V ~ZmBE&
àË òH$ H$m joÌ\$b kmV H$s{OE& Amn Mm¡‹S>mB© Ed§ joÌ\$b Ho$ ~mao _| Š`m {ZîH$f©
{ZH$mb|Jo?

1

2

3

5

4
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CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 1: g_mZ AmH$ma Ho$ 65 Mm` n¡Ho$Q> H$m _yë` `{X é. 2600 h¡ Vmo Eogo 75 Mm` n¡Ho$Q> H$m
_yë` Š`m hmoJm?

hb hb hb hb hb : h_| kmV h¡ {H$ `{X Mm` n¡Ho$Q> H$s g§»`m _| d¥{Õ hmoVr h¡ Vmo _yë` ^r ~‹T>oJm& AV…
Mm` n¡Ho$Q> H$m _yë` CgH$s g§»`m Ho$ grYm g_mZwnmV _| h¡&

Mm` n¡Ho$Q> H$s g§»`m (x) 65 75

_yë` (y) 2600 ?

AV…  1 2

1 2

x x
y y

=  `hm± x1= 65    y1 = 2600       x2 = 75        y2 =?

à{VñWm{nV H$aZo na  
65

2600  = 
2

75
y   ⇒   y2 = 

×75 2600
65  =   é.3000

AV… Eogo 75 n¡Ho$Q> H$m _yë` é.3000 h¡&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 2: EH$ aobdo ñQ>oeZ na H$ma nm{Hª$J H$s Xa {ZåZ h¡&
KÊQ>o Xa
(x)  (y)

Mma KÊQ>o VH$ ` 60
AmR> KÊQ>o VH$ ` 100
12 KÊQ>o VH$ ` 140
24 KÊQ>o VH$ ` 180

Om±M H$s{OE {H$ nm{Hª$J H$s Xa Ed§ nm{Hª$J g_` grYo AZwnmV _| h¢ `m Zht&
hb hb hb hb hb : h_ XoI gH$Vo h¢ {H$ XmoZm| am{e`m| _| Yrao-Yrao d¥{Õ hmo ahr h¡&

Š`m `h grYo AZwnmV _| h¡? x
y

 H$m _yë` Š`m h¡?

`{X `h {ñWa h¡, Vmo grYm AZwnmV h¡& `{X Zht Vmo grYo AZwnmV _| Zht h¡& `hm±
Om±M H$a|&
x
y

 = 
4

60 , 
8

100 , 
12

140 , 
24

180

Amn XoI gH$Vo h¢ {H$ `h AZwnmV g_mZ Zht h¢& AV… `h am{e`m| grYo AZwnmV
_| Zht h¢&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: 8 _rQ>a D±$MmB© dmbm EH$ Iå~mo H$s naN>mB© 10 _r h¢ Vmo g_mZ n[apñW{V`m| Zo 40
_r. bå~mB© dmbr naN>mB© Ho$ d¥j H$s D±$MmB© kmV H$s{O ò?
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hbhbhbhbhb: Iå~o H$s D±$MmB© Ho$ gmW-gmW naN>mB© H$s b§~mB© ^r g_mZwnmV _| ~XbVr h¡&

AV… 1 2

1 2

x x
y y

=   `hm± x1 =  8 _r. y1 = 10_r.      x2 =?  Am¡a    y2 = 40_r.

à{VñWm{nV H$aZo na 8
10  =  2

40
x

   ⇒  x2  =  
×8 40
10  = 32 _rQ>a

AV… d¥j H$s D±$MmB© 32 _rQ>a h¡&
CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 4: 50 brQ>a Am`VZ dmbr EH$ Q>§H$s H$mo nmBn Ûmam ^aZo Ho$ {bE 5 KÊQ>o bJVo h¢& Vmo

75 brQ>a Am`VZ H$mo ^aZo Ho$ {bE {H$VZo g_` H$s Amdí`H$Vm hmoJr?
hbhbhbhbhb: Q>§H$s _| nmZr H$m Am`VZ ∝  Q>§H$s ^aZo Ho$ {bE Amdí`H$ g_`

AV… 1 2

1 2

x x
y y

=  `hm± x1= 50 l   y1 = 5 KÊQ>o         x2 = 75 l   Am¡a    y2=?

50 75
5 x

=  ⇒   x  = 
75 5

50
×

 = 
37515

50 2
 = 7  1

2 KÊQ>o

AV… 75 l Am`VZ H$s Q>§H$s ^aZo Ho$ {bE Amdí`H$ g_` h¡ 7  1
2 KÊQ>o&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 5: `{X 20 _rQ>a H$n‹S>o H$m _yë` é.1600 h¢ Vmo 24.5 _rQ>a H$n‹S>o H$m _yë` Š`m hmoJm?

hb hb hb hb hb : H$n‹S>o H$m ‘yë¶ CgH$s bå~mB© Ho$ grYo g_mZwnmV _| h¡& AV… 1 2

1 2

x x
y y

=  Ohm±  x1 = 20

_rQ>a
 y1 = é.1600,  x2 = 24.5 _rQ>a  Am¡a  y2 = ?

à{VñWm{nV H$aZo na =
2

20 24.5
1600 y  ⇒    y2  =  

×1600 24.5
20   =  é.1960

AV… 24.5 _r H$n‹S>o H$m _yë` é.1960

`h H$s{OE`h H$s{OE`h H$s{OE`h H$s{OE`h H$s{OE
{XE JE _mZ{MÌ _| Xÿar _m{nE Ed§
CgHo$ Cn`moJ go {ZåZ H$s ghr Xÿar kmZ
H$s{OE&
(i) {dO`dm‹S>>m Am¡a {demInÅ>U_
(ii) {Vén{V Am¡a da§Jb
Ohm± _mZ{MÌ H$m n¡_mZm h¡&
1 go._r.= 300 {H$._r. n¡_mZo H$mo
n[adVuV H$aZo na 1 go._r. 1 : 30000000

Warangal

Vijayawada

Visakhapatnam

Tirupati

Scale :
  1 cm = 300 km

àmá hmoJm&
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Aä`mgAä`mgAä`mgAä`mgAä`mg - 10.1

1. EH$ {deof àH$ma Ho$ 5 _rQ>a H$n‹S>o H$m _yë` ` 210 h¡& Vmo Cgr àH$ma Ho$ H$n‹S>o H$m _yë` kmV
H$s{OE ̀ {X b§~mB© (i) 2 _r.  (ii) 4 _r.  (iii) 10 _r.(iv) 13 _r h¡&

2. Vm{bH$m nyU© H$s{OE&
go~m| H$s g§»`m 1 4 7 12 20

go~m| H$m _yë` (`) 8 ……. …….. …….. ……….

3.  48 W¡bo YmZ H$m _yë` ` 16,800 h¡ Vmo 36 W¡bo YmZ H$m _yë` kmV H$s{OE&
4. 4 gXñ`m| dmbo n[adma H$m _m{gH$ IM© ̀  2,800 h¡ Vmo 3 gXñ`m| dmbo n[adma H$m _m{gH$ ì`¶

kmV H$s{OE&
5. 28 _r. b§~r OhmO Ho$ _ñVyb H$s D±$MmB© 12 _r. h¡& `{X Bgr àH$ma Ho$ _ñVyb H$s D±$MmB©

9 _r. hmo Vmo OhmO H$s b§~mB© kmV H$s{OE&
6. EH$ 5 _r 60 go._r. D±$MmB© dmbo D$Üd© Iå~o H$s naN>mB© 3_r 20 go._r. h¡& Cgr g_`

(i) 10 _r 50  go._r. D±$MmB© dmbo AÝ` Iå~o Ûmam ~Zr naN>mB© H$s bå~mB©&
(ii) Iå~o H$s D±$MmB© {OgH$s N>m`m 5 _r. bå~r h¡ kmV H$s{OE&

7. EH$ gm_mZ go ^am Q́>H$ 25 {_ZQ> _| 14 {H$._r. Xÿar V` H$aVm h¡& `{X doJ An[ad{V©V aho
Vmo 5 KÊQ>o _§o dh {H$VZr Xÿar V¶ H$aoJm?

8. _moQ>o H$mJµO Ho$ 12 nÞm| H$m ^ma 40 J«m_ h¡ Vmo Cgr àH$ma Ho$ {H$VZo nÞm| H$m ^ma 16
2
3

{H$bmoJ«m_ hmoJm?
9. EH$ aobJm‹S>r 75 {H$._r/KÊQ>o Ho$ g_doJ go J{V H$a ahr h¡&

(i) 20 _| aobJm‹S>r Ûmam V` H$s JB© Xÿar Š`m hmoJr?
(ii) 250 {H$._r. H$s Xÿar V` H$aZo _| bJm g_` kmV H$s{OE&

10. EH$ _mBH«$mo{Mn Ho$ ZŠeo H$m n¡_mZm 40:1 h¡& ZŠeo H$s b§~mB© 18 go._r. h¡ Vmo _mBH«$mo{Mn H$s
ghr bå~mB© kmV H$s{OE&

n[a`moOZm H$m`©n[a`moOZm H$m`©n[a`moOZm H$m`©n[a`moOZm H$m`©n[a`moOZm H$m`©
1. ^maV H$m _mZ{MÌ br{OE& Cn ẁ©º$ ZmoQ> H$s{OE& {H$Ýht Xmo eham| Ho$ _Ü` _mZ{MÌ Xÿar

n¡_mZo H$s ghm`Vm go kmV H$s{OE& CZHo$ _Ü` ghr Xÿar H$s JUZm H$s{OE&
2. 5 ì`{º$`m| Ho$ {bE hbdm ~ZmZo Ho$ {bE Amdí`H$ gm_J«r {ZåZ h¡… adm (`m) gyOr = 250

J«m_, e¸$a = 300 J«m_, Kr = 200 J«m_, nmZr = 500 {_.br.
AZwnmV H$s YmaUm H$m Cn`moJ H$a AmnH$s H$jm Ho$ {bE hbdm ~ZmZo _| Amdí`H$ gm_J«r H$s
_mÌm _| hmoZo dmbo n[adV©Z H$m AZw_mZ bJmBE&
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÷ 2 ÷ 4 × 2

× 2 × 4 ÷ 2

× 3

÷ 3

10.2 ì`wËH«$_ AZwnmV ì`wËH«$_ AZwnmV ì`wËH«$_ AZwnmV ì`wËH«$_ AZwnmV ì`wËH«$_ AZwnmV (Inverse Proportion) :

EH$ nmg©b H$ånZr Ho$ nmg nhþ±MmZo Ho$ {bE Hw$N> nmg©b h¢& ̀ {X H$ånZr 36 ì`{º$`m| H$mo Bg H$m ©̀ Ho$
{bE aIVr h¢ Vmo 12 {XZm| H$m g_` bJVm h¡& `{X Ho$db 18 ì`{º$ h¢ Vmo 24 {XZm| _| `h H$m ©̀ nyam
hmoJm& Amn XoI gH$Vo h¢ {H$ ̀ {X ì`{º$`m| H$s g§»`m AmYr hmo Vmo g_` XþJwZm bJVm h¡& ̀ {X H$ånZr
72  ì`{º$`m| H$mo aIVr h¡ Vmo Š`m g_` AmYm hmoJm?
hm±, {Z{íMV hr& {ZåZ Vm{bH$m H$mo XoI|&

ì`{º$`m| H$s g§»`m 36 18 9 72 108

g_` 12 24 48 6 4

EH$ hr {XZ _| nmg©b nhþ±MmZo Ho$ {bE EH$ H$ånZr H$mo {H$VZo ì`{º$¶m| H$mo aIZm Mm{hE?
`{X EH$ am{e ~‹T>Vr h¢ Vmo Xÿgar am{e _| Cgr AZwnmV _| H$_r hmoVr h¡ Am¡a {dnarV Bgo ì ẁËH«$_
AZwnmV H$hVo h¢& Cº$ CXmhaU _|, H$m ©̀aV ì`{º$`m| H$s g§»`m Am¡a {XZm| H$s g§»`m EH$ Xÿgao Ho$
ì ẁËH«$_ AZwnmV _| h¡&
gm§Ho${VH$ ê$n _|
Amdí`H$ {XZm| H$s g§»`m∝

`{X x Am¡a y ì ẁËH«$_ AZwnmV _| h¡ Vmo  x ∝
1
y

x  = k
y

 Ohm± k AmZwnm{VH$Vm pñWam§H$ h¡&

xy = k.

`{X  y1 Am¡a y2  H«$_e…  x1 Am¡a  x2 Ho$ g§JV  y  Ho$ _yë` h¢ Vmo x1y1 = x2y2 (= k), `m  1

2

x
x

 = 2

1

y
y

.

1

H$m‘ na bJm¶o J¶o bmoJm| H$s g§»¶m
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`h H$s{OE
1. X¡{ZH$ OrdZ H$s {H$Ýhr VrZ n[apñW{V`m± H$mo {b{IE Ohm± Amn ì ẁËH«$_ AZwnmV XoIVo h¢&
2. EH$ dJm©H$a H$mJO na {^Þ-{^Þ n[a_mU dmbo Am`V 12 g§b½Z dJ© Cn`moJ H$a

~ZmZo h¢& ~ZmZo dmbo àË òH$ Am`V H$s bå~mB© Am¡a Mm¡‹S>mB© kmV H$s{OE& {ZåZ
gm[aUr _| _yë` ZmoQ> H$a|&

Am`V bå~mB© Mm¡‹S>mB© joÌ\$b
H«$_m§H (go._r.) (go._r.) (dJ© go._r.)

1 L1…… B1…… ……...

2 L2…… B2…… ……...

3 L3…… B3…… ……...

4 L4…… B4…… ……...

5 L5…… B5…… ……...

6 L6…… B6…… ……...

Amn Š`m XoIVo h¢? O¡go-O¡go bå~mB© _| d¥{Õ hmoVr h¡, Mm¡‹S>mB© KQ>Vr h¡ Am¡a ì ẁËH«$_
(joÌ\$b pñWa h¡)&
Š`m bå~mB© Am¡a Mm¡‹S>mB© EH$ Xÿgao Ho$ ì ẁËH«$_ AZwnmV _| h¡§?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: `{X 36 _OXÿa EH$ Xrdma 12 {XZm| _| ~Zm gH$Vo h¢ Vmo 16 _OXÿam| Ûmam Cgr Xrdma
H$mo ~ZmZo _| {H$VZm g_` bJoJm?

hb hb hb hb hb : `{X _OXÿam| H$s g§»`m KQ>Vr h¡, Vmo Xrdma ~ZmZo _| bJo g_` _| Cgr AZwnmV _|
d¥{Õ hmoJr&
ñnï> ê$n go _µOXÿam| H$s g§»`m {XZm| H$s g§»`m Ho$ ì ẁËH«$_ AZwnmV _| h¡&

AV… `hm± 1

2

x
x

 =  2

1

y
y

 Ohm± x1 = 36 _OXÿa
y1 = 12 {XZ x2 = 16 _OXÿa y2 =? {XZ
_µOXÿam| H$s g§»`m {XZm| H$s g§»`m
36 12

16 y2

à{VñWm{nV H$aZo na, 236
16 12

y
= ⇒  y2 = 

×12 36
16  = 27 {XZ

AV… 16 _µOXÿamo§ Ûmam Cgr Xrdma H$mo ~ZmZo _| 27 {XZ bJo§Jo&

 

1

2

3

4

5

6

Š ỳ§{H$ _µOXÿamo§ H$s g§»`m H$_ hmo
ahr h¡ 36 ÷ x = 16  ⇒ x = 

36
16

AV… {XZm| H$s g§»`m Cgr AZwnmV
_| ~‹T>oJr &

AWm©V²  x × 12 = 
36
16

 × 12

       = 27 {XZ
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gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&
Š`m h_ H$h gH$Vo h¡§ {H$ àË òH$ n[adV©Z EH$ AZwnmV h¡?
EH$ nwñVH$ _| 100 n¥ð> h¢& nwñVH$ _| n‹T>o hþE n¥ð>m| H$s g§»`m Am¡a eof ah JE n¥ð>m| H$s g§»`m _o§ Š`m
A§Va h¡?

n‹T>o hþE n¥ð>m| H$s g§»`m    (x)10 20 30 50 70

eof n¥ð> (y) 90 80 70 50 30

(`hm± na V~ eof nÞm| H$s g§»`m Š`m ah OmVr h¡) (O~ n‹T>o hþE n¥ð>m| H$s g§»`m ~‹T>Vr h¡)? Š`m
Bg_| ì ẁËH«$_ h¡? g_PmBE&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 10.2

1. {ZåZ Vm{bH$m H$m {ZarjU H$s{OE Am¡a kmV H$s{OE {H$ H$m¡Z-go Ma ẁ½_ (`hm± x Am¡a y)
ì ẁËH«$_ AZwnmV _| h¡§&

(i) x 50 40 30 20 (ii) x 100 200 300 400

y 5 6 7 8 y 60 30 20 15

(iii) x 90 60 45 30 20 5

y 10 15 20 25 30 25

2. EH$ {dÚmb` nwñVH|$ IarXZo Ho$ {bE  ` 6000 IM© H$aZm MmhVm h¡& {XE JE XÎmm| H$m Cn`moJ
H$a {ZåZ gm[aUr ^[aE&
àË òH$ nwñVH$ H$m _yë` (é.) 40 50 75

nwñVH$m| H$s g§»`m (IarXr 150 100 75
OmZodmbr)

3. EH$ dJm©H$ma H$mJµO boH$a Cg na ZrMo {XE AZwgma 48 dJm] H$mo AbJ-AbJ n§{º$`m| _|
ì`dpñWV H$s{OE&

12 Columns 8 Columns

6 
Ro

w
s

4 
R

ow
s
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n§{º$`m| H$s g§»`m (R) 2 3 4 6 8

ñV§̂ m| H$s g§»`m (C) --- --- 12 8 ---

Amn Š`m XoIVo h¢? O¡go-O¡go R _| d¥{Õ hmoVr h¡, C KQ>Vm h¡&
(i) Š`m R1 : R2 = C2 : C1?

(ii) Š`m R3 : R4 = C4 : C3?

(iii) Š`m R Am¡a C EH$ Xÿgao go ì`wËH«$_ AZwnmV _| h¡?
(iv) `h à`moJ 36 dJm] Ho$ gmW H$s{OE&

H$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZm

AmnH$s H$jm _| EH$ gßVmh VH$ CnpñWV Ed§
AZwnpñWV N>mÌm| H$s g§»`m H$s Vm{bH$m ~ZmBE&
AmnHo$ {_Ìm| Ho$ gmW MMm© H$s{OE Am¡a {ZarjUm|
H$mo AmnH$s ZmoQ> ~wH$ _| {b{IE&

M{bE Hw$N> CXmhaU hb H$a|&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 7: EH$ N>mÌmdmg _| 100 {dÚm{W©̀ m| H$m 40 {XZm| Ho$ {bE ameZ CnbãY h¡& `{X Mma
{XZm| Ho$ níMmV Am¡a 20 {dÚmWu àdoe boVo h¢ Vmo dh {H$VZo {XZm| VH$ MboJm?

hb hb hb hb hb : {dÚm{W©̀ m| H$s g§»`m _| d¥{Õ hmoZo na Cgr AZwnmV _| ameZ H$_ {XZm| VH$ MboJm&
AV… `h ì ẁËH«$_ AZwnmV _| h¡&

ameZ CnbpãY Ho$ {dÚm{W©̀ m| H$s g§»`m
{XZm| H$s g§»`m

40 100

Mma {XZm| níMmV 36 100

x 120

A~ àíZ `h h¡ {H$ `{X 100 {dÚm{W©̀ m| H$m 36 {XZm| Ho$ {bE ameZ CnbãY h¡ Vmo
120 {dÚm{W©̀ m| Ho$ {bE {H$VZo {XZ MboJm?

gßVmh H$m CnpñWV   AZwnpñWV
{XZ N>mÌmo§ H$s   N>mÌm| H$s

g§»`m (x) g§»`m (y) x.y

gmo_dma
_§Jbdma
~wYdma
Jwédma
ewH«$dma
e{Zdma
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36
x    =   

120
100

3

36x =
10 0×

12 0
30 days=

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: 60 {H$._r./KÊQ>o H$s J{V go EH$ H$ma AnZr _§{Ob VH$ nhþ±MZo _|  4 KÊQ>o H$m
g_` boVr h¡& `{X dh H$ma 80 {H$._r./KÊQ>o H$s J{V go J_Z H$aVr h¡ Vmo Cgo
{H$VZm g_` bJoJm?

hb hb hb hb hb : J{V ~‹T>Zo na bJo g_` _| g_mZ AZwnmV _| H$_r hmoVr h¡& AV… g_` Am¡a H$ma
H$s J{V ì ẁËH«$_ AZwnmV _| h¢& (g_mZ Xÿar Ho$ {bE)
          {d{Y 1          {d{Y II
J{V g_` J{V g_`
60 4 60  4
80 x 80  y

60
80 4

x
= 60 × x = 80   and  4 ÷ x = y

60 × 4 = 80 × x
80
60

x =

60 4 3 hr.
80

x ×
= =

804
60

y÷ =

4 60 3 .
80

y hr×
= =

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 9: 1 Q>§H$s H$mo 1 KÊQ>m 20 {_ZQ> _| ̂ aZo Ho$ {bE 6 nånm| H$s Amdí`H$Vm h¡& Bgr àH$ma
Ho$ 5 nånm| H$s ghm`Vm go Q>§H$s ^aZo _| {H$VZo g_` H$s Amdí`H$Vm hmoJr?

hb hb hb hb hb : _mZm Q>§H$s ^aZo Ho$ {bE Amdí`H$ g_` = x {_ZQ> Bg àH$ma, {ZåZ Vm{bH$m àmá
hmoVr h¡&
nånm| H$s g§»`m 6 5

g_` ({_ZQ>) 80 x
{OVZr H$_ nånm| H$s g§»`m CVZm hr A{YH$ g_` Q>§H$s H$mo ^aZo _| bJoJm&
Vmo `h ì ẁËH«$_ AZwnmV H$m EH$ CXmhaU h¡&

My§{H$ {dÚm{W©̀ m| H$s g§»`m _| d¥{Õ hmo ahr h¡

100  × x = 120 ⇒ x = 
120
100

Cgr AZwnmV _| {XZm| H$s g§»`m _| H$_r hmoJr
AWm©V²  36 ÷ x

= 36 ÷ 
120
100

⇒ 36 × 
100
120  = 30 days

x × x÷

( m̀)
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AV…  80 ×  6 = x ×  5 [x1 y1 = x2 y2]

(`m)     
80 6

5
x×

=

(`m)     x = 96 {‘ZQ>
Bg àH$ma 5 nånm| H$s ghm`Vm go Q>§H$s
^aZo _| bJm g_` 96 {_ZQ> `m 1 KÊQ>m 36 {_ZQ>
h¡&

Aä`mg Aä`mg Aä`mg Aä`mg Aä`mg - 10.3

1. ` 8 à{V {H$bmoJ«m_ H$s Xa go 5 {H$bmo Amby IarXZo Ho$ {bE {gar Ho$ nmg aH$_ h¡& `{X Amby
H$m _yë` `10 à{V {H$bmo hmo OmE Vmo Cgr aH$_ _| dh {H$VZo Amby IarX gH$Vr h¡?

2. 500 ì`{º$`m| Ho$ {bE 70 {XZm| Ho$ ^moOZ H$s ì`dñWm EH$ H¡$ån _| h¡& `{X Am¡a 200 ì`{º$
H¡$ån _| em{_b hmoVo h¢ Vmo {H$VZo {XZm| VH$ H$s ^moOZ H$s ì`dñWm hmo gH$Vr h¡?

3. 36 bmoJ EH$ H$m_ H$mo 12 {XZm| _| nyam H$aVo h¢ Vmo 9 ì`{º$ Cgr H$m_ H$mo {H$VZo {XZm| _| nyam
H$a|Jo?

4. EH$ gmB{H$b MmbH$ 28 {H$._r. H$s Xÿar 2 KÊQ>m| _| V` H$aVm h¡ Vmo CgHo$ Ûmam 56 {H$._r.
H$s Xÿar V` H$aZo _| bJm g_` kmV H$s{OE&

5. EH$ OhmO Ûmam 10 KÊQ>m| _| EH$ {ZpíMV Xÿar 16 _rb à{V KÊQ>o H$s J{V go V` H$s OmVr
h¡& CgH$s J{V _| {H$VZr d¥{Õ H$aZr Mm{hE {H$ Cgr Xÿar H$mo V` H$aZo _| Cgo Ho$db  8 KÊQ>o
H$m g_` bJo? (EH$ Zm¡MmbZ _rb g_wÐr Xÿar _mnZo H$s BH$mB© h¡)

6. EH$ Q>§H$s H$mo 11
2  KÊQ>o _| nyam ̂ aZo Ho$ {bE nm±M nånm| H$s Amdí`H$Vm h¡& Q>§H$s H$mo AmYo KÊQ>o

_o§ ^aZo Ho$ {bE Cgr àH$ma Ho$ {H$VZo nånm| H$s Amdí`H$Vm hmoJr?
7. `{X 15 AmX_r EH$ Xrdma H$mo 48 KÊQ>m| _| ~m±Y gH$Vo h¢ Vmo Cgr H$m_ H$mo 30 KÊQ>m| _| nyam

H$aZo Ho$ {bE {H$VZo bmoJm| H$s Oê$aV n‹S>oJr?
8. EH$ {dÚmb` _| à{V{XZ 45 {_ZQ> Ad{Y Ho$ 8 H$mbm§e hmoVo h¢& `{X {dÚmb` _| 6 H$mbm§e

à{V{XZ H$a {X¶o Om¶o§ Vmo àË òH$ H$mbm§e H$s Ad{Y Š`m hmo OmEJr? (_mZm {H$ {dÚmb`
H$m g_` g_mZ h¡)

EH$ Q>§H$s _| nm±M nmBn

EH$ Q§>H$s _| N>… nmBn
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9. `{X z, x Ho$ g_mZwnmV Ed§ y Ho$ ì ẁËH«$_ AZwnmV _| n[ad{V©Z hmoVm h¡ Vmo Z _| hmoZo dmbr
à{VeV d¥{Õ kmV H$s{OE& `{X x _|  12% d¥{Õ Am¡a y  _| 20%  H$_r hmo&

10. `{X x + 1 AmX_r EH$ H$m_ H$mo x + 1 {XZm| _| nyam H$aVo h¢ Vmo (x + 2) AmX_r Cgr H$m_ _|
{H$VZo {XZm| _| nyam H$ao§Jo?

11. 24 _rQ>a H$s {ZpíMV n[a{_{V Ho$ {XE JE Am`V _| `{X b§å~mB© 1 _r. go ~‹T>mB© OmE Vmo
Mm¡‹S>mB© Am¡a joÌ\$b _| g§JV n[adV©Z hmoJm& b§~mB© Ho$ gmW Mm¡‹S>mB© Ed§ joÌ\$b _| hmoZo dmbr
n[adV©Z AdbmoH$ZmW© {ZåZ Vm{bH$m H$m Cn`moJ H$s{OE&
Amn Š`m XoIVo h¡? AnZm {ZarjU AmnH$s H$m°nr _| {b{IE&
b§~mB© (go._r.) 1 2 3 4 5 6 7 8 9

Mm¡‹S>mB© (go._r.) 11 10 ……. …….. …….. …….. ……. …… …..

joÌ\$b (dJ© go._r.) 11 20 ……. …….. ……. …….. ……. …… ……
10.3 Jw{UV g_mZwnmV Jw{UV g_mZwnmV Jw{UV g_mZwnmV Jw{UV g_mZwnmV Jw{UV g_mZwnmV (Compound Proportion) :

H$^r-H$^r {H$gr g_mZwnmV H$s am{e _| n[adV©Z AÝ` Xmo `m A{YH$ am{e`m| Ho$ n[adV©Z na
{Z ©̂a H$aVm h¡&
V~ h_ àW_ am{e Ho$ g_mZwnmV H$mo AÝ` Xmo am{e`m| Ho$ Jw{UV g_mZwnmV Ho$ ~am~a H$a gH$Vo
h¢&

(i) EH$ am{e AÝ` Xmo am{e`m| Ho$ gmW grYo g_mZwnmV _| hmo gH$Vr h¡&
(ii) EH$ amer Xÿgar am{e`m| go ì ẁËH«$_ g_mZwnmV _| hmo gH$Vr h¡&
(iii) EH$ am{e XmoZm| am{e`m| _| go EH$ Ho$ gmW grYo g_mZwnmV _| Am¡a eof go ì ẁËH«$_ g_mZwnmV

_| hmo gH$Vr h¡&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10: 35 {dÚm{W©̀ m| Ho$ 24 {XZm| Ho$ _og H$m IM© ` 6300 hmoVm h¡& ~VmAmo {H$ 25
{dÚm{W©̀ m| H$m 18 {XZm| Ho$ {bE _og H$m IM© Š`m hmoJm?

hb hb hb hb hb : `hm± VrZ am{e`m± h¢ AWm©V² _og IM©, {dÚm{W©̀ m| H$s g§»`m Am¡a {XZm| H$s g§»`m&
_og IM©  é. {dÚm{W©̀ m| H$s g§»`m {XZm| H$s g§»`m

6300 35 24

? (x) 25 18

6300 : x 35:25 = 7:5 24:18 = 4:3

{dÚm{W©̀ mo§ H$s g§»`m Am¡a _og Ho$ IM© grYo g_mZwnmV _| h¡&
_og IM©∝ {dÚm{W©̀ m| H$s g§»`m
6300 : x = 7:5
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_og IM© {XZm| H$s g§»`m Ho$ gmW ì ẁËH«$_ AZwnmV _| h¡&
_og IM©∝  {XZm| H$s g§»`m
6300 : x = 4 : 3

_og IM© XmoZm| am{e`m| na {Z ©̂a H$aVm h¡ AWm©V² {dÚm{W©̀ m| H$s g§»`m Am¡a {XZm| H$s
g§»`m& AV… h_ BZ Xmo am{e`m| H$m Jw{UV g_mZwnmV b|Jo&
_og IM© ∝  {dÚm{W©̀ m| H$s g§»`m H$m AZwnmV Am¡a {XZm| H$s g§»`m Ho$ AZwnmV H$m
Jw{UV g_mZwnmV&
6300 : x =  7 : 5 H$m Jw{UV g_mZwnmV Am¡a 4 : 3

6300 : x = 7 ×  4 : 5 ×  3

6300 : x = 28: 15

_Ü` am{e`m| H$m JwUZ\$b = A§Ë` am{e`m| H$m JwUZ\$b
28 ×  x = 15 ×  6300

         x  =  
15 6300

28
×

         x  =  é.3375.

AV… _og IM© hmoJm é.3375.

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 11: 24 bmoJ 6 KÊQ>o à{V{XZ H$m_ H$aHo$ {H$gr H$m_ H$mo14 {XZm| _| nyam H$aVo h¢& `{X
àË òH$ ì`{º$ à{V{XZ 7 KÊQ>o H$m_ H$aoJm Vmo Cgr H$m_ H$mo 8 {XZm| _| nyam H$aZo _|
{H$VZo bmoJm| H$s Amdí`H$Vm hmoJr?

hb hb hb hb hb : `hm± VrZ am{e`m± h¢ - bmoJm| H$s g§»`m, à{V{XZ KÊQ>o, {XZm| H$s g§»`m&

bmoJm| H$s g§»`mbmoJm| H$s g§»`mbmoJm| H$s g§»`mbmoJm| H$s g§»`mbmoJm| H$s g§»`m à{V{XZ KÊQ>oà{V{XZ KÊQ>oà{V{XZ KÊQ>oà{V{XZ KÊQ>oà{V{XZ KÊQ>o {XZm| H$s g§»`m{XZm| H$s g§»`m{XZm| H$s g§»`m{XZm| H$s g§»`m{XZm| H$s g§»`m
24 6 14

? (x) 7 8

24 : x 6 : 7 14 : 8 = 7 : 4

bmoJm| H$s g§»`m à{V{XZ Ho$ KÊQ>m| Ho$ ì ẁËH«$_ g_mZwnmV _| h¡&
bmoJm| H$s g§»`m ∝

1

{XZ ‘| K§Q>m| H$s g§»¶m

SCERT TELA
NGANA



248  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

24 : x = 6 : 7 H$m ì ẁËH«$_ AZwnmV AWm©V² 7 : 6

⇒  24 : x grYo g_mZwnmV _| h¡ 7 : 6 Ho$
nwZ… {XZm| H$s g§»`m bmoJm| H$s g§»`m Ho$ ì ẁËH«$_ AZwnmVr h¡&

bmoJm| H$s g§»`m∝

24: x = 7 : 4  H$m ì ẁËH«$_ AZwnmV AWm©V² 4 : 7

My§{H$ bmoJm| H$s g§»`m Xmo Ma am{e`m| na {Z ©̂a H$aVr h¡ AWm©V² {XZm| H$s g§»`m Am¡a
à{V{XZ KÊQ>m| H$s g§»`m& AV…,
bmoJm| H$s g§»`m ∝à{V{XZ KÊQ>m| H$s g§»`m H$m ì ẁËH«$_ g_mZwnmV Am¡a {XZm| H$s
g§»`m Ho$ ì ẁËH«$_ g_mZwnmV H$m Jw{UV g_mZwnmV
24 : x  = 7 : 6 Am¡a  4 : 7 H$m Jw{UV AZwnmV
24 : x = 7 ×  4 : 6 ×  7

24 : x = 4 : 6

24 : x = 2 : 3

_Ü` am{e`m| H$m JwUZ\$b = AÝ` am{e`m| H$m JwUZ\$b
2 ×  x = 24 ×  3

x  =  36
AV… Amdí`H$ bmoJm| H$s g§»`m = 36.

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 12: 180 _r. b§~r Xrdma H$mo 12 n|Q>a  3 {XZm| _| a§J XoVo h¢& Vmo 200 _r. b§~r Xrdma H$mo
5 {XZm| _| a§J Zo Ho$ {bE {H$VZo n|Q>a H$s Amdí`H$Vm hmoJr?

hb hb hb hb hb : n|Q>a H$s g§»`m Xrdma H$s b§~mB© Ho$ grYo g_mZwnmVr Ed§ {XZm| H$s g§»`m Ho$ ì ẁËH«$_
AZwnmVr h¡&

n|Q>a H$s g§»`m Xrdma H$s bå~mB© (_r.) {XZm| H$s g§»`m
12 180 3

x 200 5

12 : x 180 : 200 = 9 : 10 3 : 5

n|Q>a H$s g§»`m α  Xrdma H$s bå~mB©
12  :  x =   9  :  10 ---- (1) Am¡a
n|Q>a H$s g§»`m α

d¡H$pënH$ {d{Y
24 7 4

6 7
= ×

x

24 2
3

=
x

2 24 3× = ×x

x = 
72
2  = 36

1

{XZ H$s g§»¶m

1

{XZm| H$s g§»`m
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12 : x = 3 : 5 H$s ì ẁËH«$_ g_mZwnmV
12 : x = 5 : 3  ---- (2)

(1) Am¡a (2) Ûmam
12 : x =  9 : 10 Am¡a 5 : 3 H$m Jw{UV g_mZwnmV
12 : x =  (9 : 10) ×  (5 : 3)

12 : x =  9 ×  5 : 10 ×  3

12 : x =  45 : 30 = 3 : 2

12 : x = 3 : 2 (AÝË` am{e`mo§ H$m JwUZ\$b = _Ü`am{e`m| H$m JwUZ\$b)

3 ×  x = 12 ×  2

x = 
24
3  = 8

no§Q>a H$s Amdí`H$ g§»`m = 8

Aä`mg - 10.4

1. 8 gXñ`m| H$m 20 {XZm| Ho$ {bE Mmdb H$m _yë` ̀  480 h¡& 12 gXñ`m| H$m 15 {XZm| Ho$ {bE Mmdb
H$m _yë` Š`m hmoJm?

2. 10 AmX_r 75 {H$._r. b§~r g‹S>H$ 5 {XZm| _| ~ZmVo h¢ Vmo ~VmAmo {H$ 15 AmX_r 45 {H$._r.
bå~r g‹S>H$ {H$VZo {XZ _o§ ~ZmE§Jo?

3. 24 bmoJ 8 KÊQ>o à{V{XZ H$m_ H$aHo$-{H$gr H$m_ H$mo 15 {XZm| _| nyam H$aVo h¢& Vmo ~VmBE {H$
20 bmoJ 9 KÊQ>o à{V{XZ H$m_ H$aHo$, Cg H$m_ H$mo {H$VZo {XZm| _| nyam H$a|Jo?

4. 175 bmoJ 3150 _r. bå~r Zha 36 {XZm| _| ImoX gH$Vo h¢ Vmo 3900 _r. bå~r Zha H$mo 24 {XZm|
_| ImoXZo Ho$ {bE {H$VZo AmX_r Mm{hE?

5. 6 KÊQ>o à{V{XZ Q>mBn H$aZo na 14 Q>mB{nñQ> 12 {XZm| _| {H$gr nwñVH$ H$s hñV{b{n nyam H$aVo
h¢ Vmo ~VmBE {H$ 4 Q>mB{nñQ> à{V{XZ 7 KÊQ>o H$m ©̀ H$a| Vmo Cgr H$m_ H$mo {H$VZo {XZm| _| nyam
H$a|Jo?

d¡H$pënH$ {d{Y
12 9 5

10 3
= ×

x

12 3
2

=
x

12 2 3× = × x

4

12x = 2
3
× 8=
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h_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grIm

• `{X  x Am¡a y grYo g_mZwnmV _| h¢ Vmo XmoZm| am{e`m± g_mZ AZwnmV _|
n[ad{V©V hmoVr h¡&
AWm©V² `{X  

x
y

 = k `m x =  ky.  h_ 21

1 2

xx
y y

=  `m x1 : y2 = x2 : y1 [Ohm± y1,

y2 H«$_e… x1 Am¡a x2 Ho$ g§JV y  Ho$ _yë` h¢ ] {b`o gH$Vo h¢&
• Xmo am{e`m± x Am¡a y ì ẁËH«$_ AZwnmV _| H$hr OmVr h¡ ̀ {X Cg_| xy = k àH$ma

H$m g§~§Y hmo Ohm± k pñWa h¡&
`{X y1, y2 H«$_e… x1 Am¡a x2 Ho$ g§JV _yë` h¡ y Ho$ V~ x1y1 = x2y2 (= k),

`m  
21

2 1

yx
x y

= .

• `{X EH$ am{e _| d¥{Õ (H$_©) go Xÿgar am{e _| H$_r (d¥{Õ)g_mZ AZwnmV _| hmoVr
h¡ Vmo h_ H$h gH$Vo h¢ {H$ `h n[adV©Z ì ẁËH«$_ AZwnmV _| h¡& àW_ am{e H$m
AZwnmV (x1 : x2)  Xÿgar am{e Ho$ ì ẁËH«$_ AZwnmV (y1 : y2) Ho$ g_mZ hmoVm h¡&
XmoZm| AZwnmV g_mZ h¡& AV… h_ H$h gH$Vo h¢ {H$ ì`wËH«$_ n[adV©Z EH$
g_mZwnmV h¡ Am¡a Bgo ì ẁËH«$_ g_mZwnmV H$hVo h¢&

• H$^r-H$^r {H$gr g_mZwnmV H$s am{e _| n[adV©Z AÝ` Xmo ̀ m A{YH$ am{e`mo§
Ho$ n[adV©Z na {Z ©̂a H$aVm h¡& V~ h_ àW_ am{e Ho$ AZwnmV H$mo AÝ` Xmo
am{e`m| Ho$ Jw{UV g_mZwnmV Ho$ ~am~a H$a gH$Vo h§¡&

{S>’$s Ho$ {^ÝZ (Diffy with fractions)
Bg {H«$¶mH$bmn H$s à{H«$¶m {S>’$s H$hbmVr h¡& g§»¶mAm|

Ho$ H«$‘JV A§Va H$mo boH$a ¶h à{H«$¶m ~Zr h¡& ¶h J{V{d{Y h‘|
KQ>md (ì¶dH$bZ) H$m¡eb ‘| d¥{Õ H$m Aä¶mg H$amVr h¡&
{ZX}e …
gmonmZ 1: d¥Îmm| H$mo {XImE AZwgma ~ZmBE Am¡a nhbr n§{º$ ‘|

{H$Ýht Mma {^ÝZm| H$mo {b{IE&
gmonmZ 2: Xÿgar n§{º$ Ho$ nhbo VrZ d¥Îmm| ‘|, CZHo$ D$na Ho$ Xm¶|

Am¡a ~m¶| d¥Îmm| Ho$ {^Þm| Ho$ A§Va {b{IE Am¡a n§{º$ Ho$
A§{V‘ d¥Îm ‘| D$na dmbr n§{º$ Ho$ nhbo Am¡a A§{V‘
d¥Îm H$m A§Va {b{IE, O¡gm {H$ àíZ ‘| {XIm¶m J¶m h¡& XmoZm| H$mo KQ>mVo g‘¶ Ü¶mZ aho {H$ ~‹S>o {^ÝZ
‘| go N>moQ>o {^ÝZ H$mo KQ>mZm h¡& ¶hr g^r n§{º$¶m| Ho$ d¥Îmm| Ho$ gmW H$s{OE&

gmonmZ 3: nhbo gmonmZ H$mo nwZ…XmohamBE& Amn ~§X H$a gH$Vo h¢ ¶{X {H$gr n§{º$ H$m ‘mZ eyÝ¶ àmá H$aVo h¢&
gmonmZ 4 : gmonmZ 1, 2 Am¡a 3 H$mo H$B© ~ma XmohamBE Am¡a àË¶oH$ ~ma Ama§̂  H$aVo g‘¶ AbJ-AbJ {^ÝZ b|&
nhbr n§{º$ ‘| 3 52 4, , ,7 5 2 6  aIH$a nwZ… Cn¶©wº$ {H«$¶m XmohamBE&

3
4

2
3 3

4
1
4−

1
2

1
4

1
12

1
6

1
4

1
2
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AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶ 11

~rOJ{UVr¶ ì §̀OH$ (ALGEBRAIC  EXPRESSIONS)

11.0 n[aM`n[aM`n[aM`n[aM`n[aM`:

_mb br{OE, ì §̀OH$ :

(i) 3 + 8 – 9 (ii) 
1
3 xy   (iii) 0    (iv)  3x + 5    (v)  4xy + 7  (vi) 15 + 0 – 19  (vi) 

3 ( 0)x y
y

≠

(i), (iii) Am¡a (vi) g§»`mË_H$ ì §̀OH$ h¢ VWm (ii), (iv) Am¡a (v) ~rOJ{UVr` ì §̀OH$ hmo&
Š`m Vw_ BZ_| A§Va nhMmZVo hmo?
Amn Am¡a A{YH$ ì §̀OH$ ~Zm gH$Vo h¢& O¡gm {H$ Amn OmZVo h¢ {H$ ì §̀OH$ Ma Am¡a AMa Ho$ gmW
~ZVo h¢& ì §̀OH$ 3x + 5 _|,  x Ma h¡ Am¡a 3, 5 AMa h¡& 3x `h ~rOJ{UVr` nX Am¡a 5 g§»`mË_H$
nX h¡§& ì §̀OH$ 4xy + 7 `h x Am¡a y Ma VWm AMa 4 Am¡a 7 go ~Zm h¡&

A~ 1
3 xy  _| Ho$db EH$ nX h¡ Am¡a 2xy + pq–3 _| 3 nX h¡§&

AV… Vw_ OmZVo hmo {H$ nX, Ma Am¡a AMam| go ~ZVo h¡§&
ì §̀OH$ ~ZmZo Ho$ {bE nXm| H$mo Omo‹S>m `m KQ>m`m OmVm h¡&
h_m OmZVo h¡§ {H$ ì §̀OH$ 3x + 5 H$m _mZ H$moB© ^r g§»`m hmo gH$Vr h¡& `{X x = 2, ì §̀OH$ H$m _mZ
3 (2) + 5 = 6 + 5 = 11 hmoJm& x Ho$ {^Þ _mZmo Ho$ {bE, ì §̀OH$ 3x + 5 Ho$ {^Þ _mZ ahVo h¡§&

`h H$s{OE …

1. {ZåZ ~rOJ{UVr` ì §̀OH$m| _| nXm| H$s g§»`m kmV H$s{OE&
5xy2, 5xy3–9x, 3xy + 4y–8,   9x2 + 2x + pq + q.

2. x Ho$ {bE {^Þ-{^Þ _mZ br{OE Am¡a 3 x + 5 Ho$ _mZ kmV H$s{OE&

Hw$N> A{YH$ ì §̀OH$ br{OE, 5xy2, 5xy3 – 9x,  3xy + 4y – 8
Am{X& `h ñnï> h¡ {H$ 5xy2 EH$ nXr¶, 5xy3 – 9x [ÛnXr Am¡a
3xy + 4y – 8 {ÌnXr h¡§&
h‘ OmZVo {H$ EH$ nXr¶ 5x2y  H$m KmVm§H$ ‘3’ h¡&
BgHo$ A{V[aº$, {ÛnXr 5xy3 – 9x H$m KmVm§H$ ‘4’h¡&
Bgr àH$ma {ÌnXr 3xy + 4y – 8 H$m KmVm§H$ ‘2’ h¡&

EH$nXm| _| Mam| Ho$ g^r KmVm| H$m
`moJ, EH$nXr H$m YmVm§H$ ahVm h¡ &

ì §̀OH$ _o§, BgHo$ CƒV_ KmVm§H$dmbo nX
H$m YmVm§H$ hr ì §̀OH$ H$m YmVm§H$ ahVm
h¡ &
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ì §̀OH$ {Og_| dmñVd ê$n _| EH$, Xmo Am¡a VrZ nX ahVo h¢, H«$_e… EH$ nXr, {ÛnXr Am¡a {ÌnXr
H$hbmVo h¡& gm_mÝ`V… H$moB© ^r ì §̀OH$ {Og_| AeyÝ` JwUm| Ho$ gmW EH$ `m A{YH$ nX hm|, ~hþnXr
H$hbmVm h¡&

11.1 gOmVr` nXm| H$mo H$mo H$mo H$mo H$mo Ü`mZ go Xo{IE …
{ZåZ{b{IV nXm| H$mo Ü`mZ go Xo{IE …

2x,  3x2,  4x,  –5x,  7x3

BZ nXm| _| 2x, 4x, –5x  H$m EH$ hr Ma h¡ Am¡a KmVm§H$ ^r g_mZ h¡§& BÝh| gOmVr` nX H$hVo h¢&
BZ nXm| _| g_mZ g§»`mË_H$ JwUm§H$ hmoZm Oê$ar Zht h¡& Š`m|{H$ 8p Am¡a 8q gOmVr` nX Zhr§ h¡?
8p Am¡a 8pq gOmVr` Zht h¡? Š`m|{H$ 8p Am¡a 8p2 gOmVr` Zht h¡?

`h H$s{OE
1. {ZåZ _| gOmVr` nXm| H$mo kmV H$s{OE …

ax2y, 2x, 5y2, –9x2, –6x, 7xy, 18y2.

2. 5pq2 Ho$ {bE 3 gOmVr` nX {b{IE&
11.2 ~rOJ{UVr` ì §̀OH$m| H$m `moJ Am¡a ì`dH$bZ
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:1 5x2+ 3xy + 2y2 Am¡a 2y2– xy + 4x2

hb hb hb hb hb : (EH$ grY _| ñV§̂  Ho$ AZwgma hmo √ÆÊ\N˛ Nz̨  uY’ å §t¬oz “ÏÆz Ã\ÁoyÆ út N˛Áz LN˛
tÏÃ∫z Nz̨  åyYz u¬QN˛∫ ÆÁzT ¢˛¬ rÁo N˛∫Êz @
5x2 + 3xy + 2y2

                   + 4x2 – xy    + 2y2

9x2 + 2xy  + 4y2

  gmo{ME, MMm© H$s{OE Am¡a {b{IE&
1.  erbm H$hVr h¡ 2pq Am¡a 4pq H$m `moJ 8p2q2  h¡& Š`m dh ghr h¡?
2.  ah_mZ Zo 4x Am¡a 7y H$m `moJ {H$`m Am¡a 11xy n[aUm_ {_bm& Š`m Vw_ ah_mZ go
 gh_V hmo?

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU :2 12xy + 4x2 – 3y2 _o§ go 2xy + 9x2 KQ>mBE&
hb hb hb hb hb : {Og ì §̀OH$ H$mo KQ>mZm h¡, Cgo {Og ì §̀OH$ _| go KQ>mZm h¡ CgHo$ ZrMo gOmVr`

nXm| H$mo grY _| aIVo hþE ñV§̂  _| {b{IE&
12xy + 4x2 – 3y2

  2xy + 9x2

                       (–)       (–)
10xy – 5x2 – 3y2

KQ>mZodmbo ì §̀OH$ _| àË òH$ nX Ho$ {MÝh
~XbH$a `moJ H$s{OE &
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[Ü`mZ Xr{OE {H$ g§»`m H$m KQ>mZm, CgHo$ ̂ moÁ` {dbmo_ Ho$ ̀ moJ Ho$ g_mZ h¡& Bg Vah, –3 KQ>mZm
`h +3. Omo‹S>Zo Ho$ g_mZ h¡& Bgr àH$ma go, 9x2 KQ>Zm `h –9x2, Omo‹S>Zo Ho$ g_mZ h¡& –3xy KQ>mZm
`h +3xy Omo‹S>Zo Ho$ g_mZ h¡&]

`h H$s{OE …
1. `{X A = 2y2 + 3x – x2, B = 3x2 – y2 Am¡a C = 5x2 – 3xy V~

(i) A + B   (ii) A  – B  (iii) B + C  (iv) B – C  (v) A + B + C  (vi) A + B – C

11.3 ~rOJ{UVr` ì`§OH$m| H$m JwUZ …
n[aM` n[aM` n[aM` n[aM` n[aM` : (i) {ZåZ {~ÝXþAm| H$s AmH¥${V Xo{IE&

{~ÝXþAm| H$s AmH¥${V {~ÝXþAm| H$s Hw$b g§»`m
n§{º$ × ñV§^

4 × 9

5 × 7

m × n

(m + 2) × (n + 3)

q~XþAm| H$s Hw$b g§»`m kmV
H$aZo Ho$ {bE, h_ n§{º$`mo§
H$s g§»`m Ho$ ì`§OH$ H$mo
ñV§̂ mo H$s g§»`m Ho$ ì §̀OH$
go JwUm H$aZm Mm{hE &

`hm± n§{º$`m| H$s g§»`m 2,
go  ~‹T>mB© JB© AWm©V m+2
Am¡a ñV§^m| H$s g§»`m 3 go
~‹TmB© JB© AWm©V n+3

n + 3

m
 +

 2

n

m

m n× 
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(ii) Š`m Vw_ A~ Xÿgar pñW{V`m± gmoM gH$Vo hmo {OZ_|
Xmo ~rO J{UVr` ì`§OH$m| H$m JwUZ H$aZm n‹S>Vm h¡?
A_rZm CR>r& CgZo H$hm, h_ Am`V Ho$ joÌ\$b Ho$
~mao _| gmoM gH$Vo h¡§& Am`V H$m joÌ\$b l × b, h¡,
Ohm± b§~mB© l Am¡a Mm¡‹S>mB© b h¡& ̀ {X Am`V H$s bå~mB©
H$s 5 BH$mB©`m± ~‹T>mB© JB©§ AWm©V (l + 5) BH$mB©̀ m± Am¡a
Mm¡‹S>mB© ‘|  3 BH$mB©̀ m± H$_ H$a Xr JB©§, AWm©V² (b – 3)
Vmo Z ò Am`V H$m joÌ\$b (l + 5) × (b – 3) dJ©
BH$mB`m± hmoJm&

(iii) Š`m Amn KZm^ Ho$ Am`VZ H$m AZw‘mZ bJm gH$Vo
h¢?
(EH$ Am`VmH$ma {S>ã~o H$m Am`VZ CgH$s bå~mB©,
Mm¡‹S>mB© Am¡a C§MmB© Ho$ JwUZ go kmV {H$¶m OmVm h¡&)

(iv) g[aVm Zo Ü`mZ {Xbm`m {H$ O~ h_ dñVwE± IarXVo
h¡§, Vmo h_| JwUm H$aZm n‹S>Vm h¡& CXmhaU Ho$ {bE,
`{X Ho$bm| H$m à{V XO©Z Xa é.p h¡ Am¡a {dÚmb` Ho$
dZ^moO Ho$ {bE  z XO©Z Ho$bm| H$s Amdí`H$Vm h¡,
V~ h_| =  é. p × z XoZm Mm{hE&
_mZm {H$ à{V XO©Z Xa é.2 H$_ hmo Om¶o Am¡a Amdí`H$ Ho$bm| H$s g§»`m 4 XO©Z H$_ hmo
Om¶o V~, Ho$bm| H$m à{VXO©Z Xa =  é.(p – 2) Am¡a Amdí`H$ Ho$bo = (z – 4) XO©Z
Bg{bE, h_| XoZm n‹S>oJm =  Am¡a (p – 2) × (z – 4)

BÝh| à`ËZ H$s{OE …BÝh| à`ËZ H$s{OE …BÝh| à`ËZ H$s{OE …BÝh| à`ËZ H$s{OE …BÝh| à`ËZ H$s{OE …
Š`m Amn Eogr Am¡a Xmo pñW{V`m± gmoM gH$Vo h¡§, Ohm± h_| ~rOJ{UVrV` ì`§OH$mo§
H$m JwUZ H$aZm Amdí`H$ h¡?
(g§Ho$V … doJ Am¡a g_` Ho$ ~mao _| gmo{ME&
_ybYZ, g_` Am¡a Xa %, ã`mO Am{X Ho$ ~mao _| gmo{ME&)

D$na Ho$ g^r CXmhaUm| _§§o, h_| Xmo `m Xmo go A{YH$ am{e`m| H$m JwUZ H$aZm
n‹S>oJm& `{X am{e`m±, ~rO J{UVr` ì §̀OH$m| X²dmam Xr J`r hmo§, h_| CZH$m
JwUZ\$b kmV H$aZm Amdí`H$ h¡& BgH$m AW© h¡ {H$ h_| OmZZm Mm{hE {H$
H¡$go `h JwUZ\$b àmá hmoVm h¡? A~ h_ Bgo `moOZm~Õ VarHo$ go H$a|Jo&
ewéAmV H$aZo Ho$ {bE h_ Xmo EH$ nXmo§ Ho$ JwUZ H$s Amoa XoI|Jo&

l

b

l+5

b-3

Am`V H$m joÌ\$b kmV H$aZo Ho$ {bE
h_| ~rOJ{UVr` ì`§OH$ l×b O¡go JwUZ
H$aZm Mm{hE Am¡a  (l+5)×(b–3) O¡go
{dñV¥V H$aVo h¡ &
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11.4 EH$nXr H$mo EH$nXr go JwUZ H$aZm

11.4.1 Xmo EH$nXr`m| H$m JwUZ H$aZm …

h_ OmZVo h¡§ {H$
   4 × x  = x + x + x + x = 4x

Am¡a 4 × (3x) = 3x + 3x + 3x + 3x = 12x

A~, {ZåZ JwUm H$mo Ü`mZ go Xo{IE&
(i) x × 3y = x × 3 × y = 3 × x × y = 3xy

(ii) 5x × 3y = 5 × x × 3 × y = 5 × 3 × x × y = 15xy

(iii) 5x × (–3y) = 5 × x × (–3) × y

= 5 × (–3) × x × y = –15xy

(iv) 5x × 4x2 =  (5 × 4) × (x × x2)

=  20 × x3 = 20x3

(v) 5x × (– 4xyz) =  (5 × – 4) × (x × xyz)

=  –20 × (x × x × yz) = –20x2yz

~rOJ{UVr` nXm| H$m JwUm kmV H$aZo Ho$ {bE g_mZ AmYmar Mam| Ho$ KmVm§H$mo§ H$m `moJ H$aVo h¡§,
h_ KmVm§H$mo§ Ho$ {Z`_m| H$m Cn`moJ H$aVo h¡§&

{ZåZ AmH¥${V`m| H$mo Ü`mZnyd©H$ Xo{IE Am¡a [aŠV ñWmZm| H$s ny{V© H$s{OE&

joÌ\$b = 4 × 6 = 24 BH$mB`m±, joÌ\$b = x × 7 = ....joÌ\$b= x × y =.....joÌ\$b= .... ×...... = .....

{ZåZ JwUm H$mo Ü`mZnyd©H$ Xo{IE :

1. 7x ×  5y =  (7 ×  5) ×  (x ×  y) = 35xy

2. 3x ×  (−2y) =  {3 ×  (−2)} ×  (x ×  y) = −6xy

3. (−4x) ×  (−6y) =  (−4) ×  (−6) ×  (x ×  y) = 24xy

4. 3x ×  5x2 =  (3 ×  5) ×  (x ×  x2) = 15x3

5. (−2x2) ×  (−4x2) =  (−2) ×  (−4) ×  x2 ×  x2 = 8x4

4

6

x

7

x

y

p

q
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gyMZm…  (i)   Xmo YZ nyUmªH$mo H$m JwUm YZ nyUmªH$ ahVm h¡&
 (ii)   Xmo F$U nyUmªH$m| H$m JwUm YZ nyUmªH$ ahVm h¡&
(iii)   YZ Am¡a F$U nyUmªH$m| H$m JwUm F$U nyUmªH$ ahVm h¡&
`h H$s{OE&`h H$s{OE&`h H$s{OE&`h H$s{OE&`h H$s{OE&

1. gmaUr nyU© H$s{OE :

àW_____ EH$nXr ÛVr` EH$nXr Xmo EH$n{X`m| H$m JwUZ \$b
2x −3y 2x ×  (−3y)= −6xy
−4y2 −2y …….

3abc 5bcd …….

mn −4m …….

−3mq −3nq …….

2. Om±M H$s{OE {H$ O~ Xmo EH$nXr`m| H$m JwUm {H$`m OmVm h¡, Š`m Vwåh| h_oem
EH$nXr àmá hmoVr h¡&

11.4.2 VrZ `m A{YH$ EH$nXr`m| H$m JwUZ H$aZm …VrZ `m A{YH$ EH$nXr`m| H$m JwUZ H$aZm …VrZ `m A{YH$ EH$nXr`m| H$m JwUZ H$aZm …VrZ `m A{YH$ EH$nXr`m| H$m JwUZ H$aZm …VrZ `m A{YH$ EH$nXr`m| H$m JwUZ H$aZm …
{ZåZ CXmhaUm| H$mo Ü`mZnyd©H$ Xo{IE …
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: 5x, 6y Am¡a 7z H$m JwUZ\$b kmV H$sOrE&

nÕ{V nÕ{V nÕ{V nÕ{V nÕ{V I nÕ{VnÕ{VnÕ{VnÕ{VnÕ{V II

5x  ×  6y ×  7z = (5x ×  6y) ×  7z 5x ×  6y ×  7z = 5 ×  x ×  6 ×  y ×  7 ×  z

=  30xy ×  7z = 5 ×  6 ×  7 ×  x ×  y ×  z

=  210xy = 210 xyz

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4:  3x2y ×  4xy2 ×  7x3y3  kmV H$s{OE&
hb hb hb hb hb : = 3×  4 ×  7 ×  (x2y) ×(xy2) × (x3y3)

= 84 ×  x2 ×  y ×  x ×  y2 ×  x3 ×  y3

= 84 ×  (x2 ×  x ×  x3) ×  (y ×  y2 ×  y3)
= 84 ×  x6 ×  y6 = 84x6y6.

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 5: 3x,  −4xy, 2x2, 3y2, 5x3y2  H$m JwUZ\$b kmV H$s{OE&
hb hb hb hb hb : 3x × (−4xy) ×  2x2 ×3y2 ×  5x3y2

= [3 ×  (−4) ×  2 ×  3 ×  5] ×  (x ×  x×  x2 ×  x3) ×  (y ×  y2 ×  y2)
= −360x7y5.

(JwUm§H$m| H$m níMmV Mam| H$m

JwUm H$s{OE &)
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Aä`mgAä`mgAä`mgAä`mgAä`mg - 11.1

1. {ZåZ ẁ½_m| H$m JwUZ\$b kmV H$s{OE …
(i)  6, 7k (ii)  −3l, −2m (iii)  −5t2 −3t2 (iv)  6n, 3m (v)  −5p2, −2p

2. JwUm H$s gmaUr nyU© H$s{OE&

X 5x −2y2 3x2 6xy 3y2 −3xy2 4xy2 x2y2

3x 15x2 …. …. …. …. …. …. ….

4y …. …. …. …. …. …. …. ….

−2x2 −10x3 4x2 y2 …. …. …. …. …. ….

6xy …. …. …. …. …. …. …. ….

2y2 …. …. …. …. …. …. …. ….

3x2 y …. …. …. …. …. …. …. ….

2xy2 …. …. …. …. …. …. …. ….

5x2y2 …. …. …. …. …. …. …. ….

3. {ZåZ gmaUr _| b§~mB©, Mm¡‹S>mB© Am¡a D±$MmB© Xr J`r h¡ Vmo Am`VmH$ma {S>ã~m| Ho$ Am`VZ kmV
H$s{OE&

H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§. b§~mB©b§~mB©b§~mB©b§~mB©b§~mB© Mm¡ ‹S>mB©Mm¡ ‹S>mB©Mm¡ ‹S>mB©Mm¡ ‹S>mB©Mm¡ ‹S>mB© D±$MmB©D±$MmB©D±$MmB©D±$MmB©D±$MmB© Am`VZAm`VZAm`VZAm`VZAm`VZ (v) = l× b× h

(i) 3x 4x2 5 v  = 3x ×4x2×5 = 60x3

(ii) 3a2 4 5c v =   …………………

(iii) 3m 4n 2m2 v  =      …………………

(iv) 6kl 3l2 2k2 v =      …………………

(v) 3pr 2qr 4pq v  =      …………………

4. {ZåZ EH$nXr`m| H$m JwUZ\$b kmV H$s{OE&
(i)  xy, x2y, xy, x (ii)  a, b, ab, a3b, ab3 (iii)  kl, lm, km, klm

(iv)  pq ,pqr, r (v)  −3a, 4ab, −6c, d

5. `{X A = xy, B = yz  Am¡a C = zx,  Vmo ABC kmV H$s{OE&

6. `{X P = 4x2, T = 5x Am¡a R = 5y, Vmo PTR
100

=  ..........

7. Vw_ ñd §̀ Hw$N> EH$nXr`m± {b{IE Am¡a CZH$m JwUZ\$b kmV H$s{OE&
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11.5 {ÛnXr `m {ÌnXr H$mo EH$nXr go JwUZ H$aZm …{ÛnXr `m {ÌnXr H$mo EH$nXr go JwUZ H$aZm …{ÛnXr `m {ÌnXr H$mo EH$nXr go JwUZ H$aZm …{ÛnXr `m {ÌnXr H$mo EH$nXr go JwUZ H$aZm …{ÛnXr `m {ÌnXr H$mo EH$nXr go JwUZ H$aZm …
11.5.1 {ÛnXr H$mo EH$nXr go JwUZ H$aZm …{ÛnXr H$mo EH$nXr go JwUZ H$aZm …{ÛnXr H$mo EH$nXr go JwUZ H$aZm …{ÛnXr H$mo EH$nXr go JwUZ H$aZm …{ÛnXr H$mo EH$nXr go JwUZ H$aZm …

EH$nXr 5x Am¡a {ÛnXr 6y+3 H$m JwUZ H$aZm
JwUm Ho$ A§VJ©V à{H«$`m h¡ …
gmonmZ {ZX}e H$m`©{d{Y
1. JwUm Ho$ {MÝh H$m Cn`moJ H$aVo hþE EH$ nXr Am¡a 5x × (6y+3)

ÛrnXr H$m JwUm {b{IE&
2. {dVaU-{Z`_ H$m Cn`moJ H$s{OE … EH$nXr H$mo (5x × 6y) + (5x × 3)

{ÛnXr Ho$ àW_ nX go JwUm H$s{OE&
EH$ nXr Ho$ {ÛnXr Ho$ {ÛVr` nX go JwUm H$s{OE
Am¡a CZHo$ JwUm H$m `moJ H$s{OE&

3. nXm| H$mo gab H$s{OE 30xy + 15x

AV… 5x Am¡a 6y+3 H$m JwUm
hb hb hb hb hb : 5x(6y + 3) = 5x × (6y + 3)
                                         = (5x × 6y) + (5x × 3)
                                         = 30xy + 15x

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 6: (−4xy)(2x − y) H$m JwUZ \$b kmV H$s{OE&
hb hb hb hb hb : (−4xy)(2x − y) = (−4xy) ×  (2x − y)

= (−4xy)×  2x + (− 4xy) ×  (−y)
= −8x2y + 4xy2

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 7: (3m – 2n2) (−7mn)   H$m JwUZ\$b kmV H$s{OE&

hb hb hb hb hb : (3m – 2n2) (−7mn) = (3m – 2n2) × (−7mn)

= (−7mn) × (3m – 2n2)

= ((−7mn) × 3m) – ((−7mn) ×  2n2)

=  −21m2 n +14mn3

`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …
1. JwUZ\$b kmV H$sOrE : (i) 3x(4ax +8by)   (ii) 4a2b(a−3b)  (iii) (p + 3q2) pq

(iv) (m3 + n3)5mn2

2. EH$nXr Am¡a ÛrnXr Ho$ JwUZ\$b Ho$ A{YH$V_ nXm| H$s g§»`m ~VmB©E ?

∵H«$‘{d{Z‘o¶ {Z¶‘

SCERT TELA
NGANA



 ~rOJ{UVr` ì §̀OH$ 259

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

11.5.2 {ÌnXr H$mo EH$nXr Ûmam JwUZ H$aZm …{ÌnXr H$mo EH$nXr Ûmam JwUZ H$aZm …{ÌnXr H$mo EH$nXr Ûmam JwUZ H$aZm …{ÌnXr H$mo EH$nXr Ûmam JwUZ H$aZm …{ÌnXr H$mo EH$nXr Ûmam JwUZ H$aZm …

_mZm {H$ EH$nXr 2x Am¡a ÌrnXr (3x + 4y – 6)

CZH$m JwUZ\$b = 2x × (3x + 4y  – 6)

= (2x × 3x) + (2x × 4y) + (2x × ( –6))  ({dVaU {Z`_ H$m Cn`moJ
= 6x2 + 8xy – 12x H$aVo hþE)

Aä¶mg - 11.2

1. gmaUr nyU© H$s{OE …
H«$.g§. àW_ ì §̀OH$ {ÛVr` ì §̀OH$ JwUZ\$b
1 5q p+q-2r 5q(p+q-2r)=5pq+5q2-10qr

2 kl+lm+mn 3k ………………………………

3 ab2 a+b2+c3 ………………………………

4 x-2y+3z xyz ………………………………

5 a2bc+b2cd-abd2 a2b2c2 ………………………………

2. gab H$s{OE : 4y(3y+4)

3. gab H$s{OE … x(2x2−  7x+3) Am¡a (i) x = 1 (ii) x = 0  Ho$ {bE BgHo$ _mZ kmV H$s{OE&
4. JwUZ\$b H$m `moJ H$s{OE :  a(a−  b), b(b−  c), c(c−  a)

5. JwUZ\$b H$m `moJ H$s{OE :  x(x+y−  r), y(x−  y+r), z(x−  y−  z)

6. 3x(x+2y) Ho$ JwUZ\$b _| go 2x(5x−  y)  H$m JwUZ\$b K>Q>mBE&
7. 6k(2k+3l− 2m) _| go 3k(5k−  l+3m) KQ>mBE&
8. gab H$s{OE : a2(a−  b+c)+b2(a+b−  c)−  c2(a−  b−  c)

11.6 {ÛnXr H$mo {ÛnXr AWdm {ÌnXr Ûmam JwUZ H$aZm …{ÛnXr H$mo {ÛnXr AWdm {ÌnXr Ûmam JwUZ H$aZm …{ÛnXr H$mo {ÛnXr AWdm {ÌnXr Ûmam JwUZ H$aZm …{ÛnXr H$mo {ÛnXr AWdm {ÌnXr Ûmam JwUZ H$aZm …{ÛnXr H$mo {ÛnXr AWdm {ÌnXr Ûmam JwUZ H$aZm …

11.6.1 {ÛnXr H$mo {ÛnXr Ûmam JwUm H$aZm …{ÛnXr H$mo {ÛnXr Ûmam JwUm H$aZm …{ÛnXr H$mo {ÛnXr Ûmam JwUm H$aZm …{ÛnXr H$mo {ÛnXr Ûmam JwUm H$aZm …{ÛnXr H$mo {ÛnXr Ûmam JwUm H$aZm …

_mZ br{OE, 5x+6y Am¡a 3x − 2y Xmo {ÛnXr h¡&
A~ 5x+6y Am¡a 3x −2y Xmo {ÛnXr H$m JwUm

EH$nXr Am¡a
{ÌnXr`m| H$m JwUm _|
{H$VZo A{YH$V_ nX
ahVo h¡ ?
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JwUm H$s H$m ©̀{d{Y hmoJr…
gmonmZ {ZX}e
1. Xmo {ÛnXr`m| H$m JwUm {b{IE& (5x+6y)(3x-2y)

2. {dVaU {Z`_ H$m Cn`moJ {H${OE& 5x(3x−2y)+6y(3x−2y)
àW_ {ÛnXr Ho$ àW_ nX go {ÛVr` = (5x×3x)-(5x×2y) + (6y×3x)−(6y×2y)
{ÛnXr Ho$ {ÛVr` nX go {ÛVr` {ÛnXr
Ho$ JwUm H$s{OE Am¡a JwUZ\$b H$mo Omo‹S>
Xr{OE&

3. gab H$s{OE (5x×3x)−(5x×2y) + (6y×3x)−(6y×2y)

=15x2 − 10xy +18xy − 12y2

4. gOmVr` nXm| H$m `moJ H$s{OE& = 15 x2+8xy-12y2

AV…  5x +6y Am¡a 3x − 2y  H$m JwUm
= (5x + 6y)(3x − 2y)

= 5x(3x − 2y) + 6y(3x − 2y)  ({dVaU Ho$ Cn`moJ Ûmam)
= (5x × 3x) − (5x × 2y) + (6y×3x)−(6y×2y)

=15x2− 10xy + 18xy − 12y2

= 15 x2+8xy − 12y2

`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …
1. JwUZ \$b kmV H$s{OE …

(i) (a − b) (2a + 4b) (ii)  (3x + 2y) (3y − 4x)

(iii)  (2m − l )(2l − m) (iv)  (k + 3m)(3m − k)

2. Xmo {ÛnXr`m| Ho$ JwUZ\$b Ho$ nXm| H$s g§»`m {H$VZr hm|Jr?

11.6.2 {ÛnXr H$mo {ÌnXr Ûmam JwUm H$aZm …{ÛnXr H$mo {ÌnXr Ûmam JwUm H$aZm …{ÛnXr H$mo {ÌnXr Ûmam JwUm H$aZm …{ÛnXr H$mo {ÌnXr Ûmam JwUm H$aZm …{ÛnXr H$mo {ÌnXr Ûmam JwUm H$aZm …

_mZm {H$ {ÛnXr 2x + 3y Am¡a {ÌnXr 3x + 4y − 5z.

A~, h_ 2x + 3y H$mo {ÌnXr 3x + 4y − 5z Ûmam JwUm H$a|Jo&
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JwUZ H$s {àH«$`m h¡ …
gmonmZgmonmZgmonmZgmonmZgmonmZ {ZX}e{ZX}e{ZX}e{ZX}e{ZX}e {àH«$`m{àH«$`m{àH«$`m{àH«$`m{àH«$`m
1. JwUZ Ho$ {MÝh H$m Cn`moJ H$aVo hþE {ÛnXr (2x+3y) (3x+4y−5z)

Am¡a {ÌnXr H$m JwUm {b{IE&
2. {dVaU {Z`_ H$m Cn`moJ H$s{OE …

2x(3x+4y−5z)+3y(3x+4y−5z)

{ÛnXr Ho$ àW_ nX H$mo {ÌnXr Ûmam JwUm
H$s{OE Am¡a {ÛnXr Ho$ {ÛVr` nX H$mo
{ÌnXr Ûmam JwUm H$s{OE& VXÝVa JwUZ\$b
H$m `moJ H$s{OE&

3. gab H$s{OE (2x×3x)+(2x×4y)−(2x×5z) +

(3y×3x)+(3y×4y)−(3y×5z)

6x2 +8xy−10xz+9xy+12y2 −15yz

4. gOmVr` nXm| H$m `moJ H$s{OE 6x2+17xy−10xz+12y2−15yz

AV… (2x+3y) Am¡a (3x+4y − 5z) H$m JwUm
= (2x+3y)(3x+4y−5z)

=  2x(3x+4y−5z)+3y(3x+4y−5z)   ({dVaU {Z`_ Ho$ Cn`moJ Ûmam)
= (2x×3x)+(2x×4y)−(2x×5z)+  (3y×3x)+(3y × 4y) − (3y×5z)

=6x2 +8xy − 10xz + 9xy+12y2− 15yz

= 6x2+17 xy − 10xz +12y2 − 15yz

Aä`mgAä`mgAä`mgAä`mgAä`mg - 11.3

1. {ÛnXr`m| H$m JwUm H$s{OE …
(i)  2a−9 and 3a+4 (ii) x−2y and 2x−y
(iii) kl+lm and k−l (iv) m2−n2 and m+n

2. JwUZ\$b kmV H$s{OE …
(i)  (x+y)(2x−5y+3xy) (ii) (a−2b+3c)(ab2−a2b)
(iii)  ( mn−kl+km)(kl−lm) (iv) (p3+q3)(p−5q+6r)

{ÛnXr Am¡a {ÌnXr Ho$
J wUZ\ $b _ | {H $VZ o
A{YH$V_ nX àmá hmoJo ?
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3. gab H$s{OE …
(i)  (x−  2y) (y − 3x)+(x+y) (x− 3y)−  (y− 3x) (4x− 5y)
(ii)  (m+n) (m2−  mn+ n2)
(iii)  (a− 2b+5c) (a− b)− (a−  b−  c)(2a+3c)+(6a+b) (2c−3a−5b)
(iv)  (pq-qr+pr) (pq+qr)−(pr+pq) (p+q−r)

11.7 gd©g{_H$m Š`m h¡gd©g{_H$m Š`m h¡gd©g{_H$m Š`m h¡gd©g{_H$m Š`m h¡gd©g{_H$m Š`m h¡?

_mZm {H$ g_rH$aU a(a− 2)=a2− 2a
a Ho$ {H$gr ^r _mZ Ho$ {bE g_rH$aU Ho$ XmoZm| njm| H$m _yë`m§H$Z H$s{OE&
a=5 Ho$ {bE,           LHS = 5(5− 2) = 5×3 = 15
                            RHS = 52− 2(5) = 25 − 10 =15
AV…, g_rH$aU _| a=5 Ho$ {bE LHS = RHS
Bgr àH$ma a = −2 Ho$ {bE
                            LHS = (− 2)(− 2− 2) = (− 2)×(−  4) = 8
                            RHS = (−  2 )2− 2 (−  2 ) = 4+4 = 8
Bg Vah a=−2 Ho$ {bE ^r LHS = RHS
h_ H$h gH$Vo h¡ {H$ a Ho$ {H$gr ^r _mZ Ho$ {bE g_rH$aU ghr h¡& Bg{bE g_rH$aU, gd©{g_H$m
H$hbmVr h¡&
_mZm {H$ g_rH$aU a(a+1) = 6
`h g_rH$aU Ho$db a = 2 Am¡a −3 Ho$ {bE ghr h¡ naÝVw `h {H$gr Xÿgao _mZm| Ho$ {bE ghr Zht
h¡& `h g_rH$aU a(a+1) = 6 gd©g{_H$m Zht h¡&
EH$ g_rH$aU, gd©g{_H$m H$hbmVr h¡ `{X BgHo$ Mam| Ho$ ñWmZ na H$moB© ^r _mZ à{VñWm{nV H$aZo
na g_rH$aU g§Vwï> hmoVm h¡&
g_rH$aU, CgZo {dÚ_mZ Ma Ho$ {bE, Hw$N> {d{eï> _mZm| Ho$ {bE ghr ahVm h¡ O~{H$ gd©g{_H$m,
Cg_| {dÚ_mZ g^r Ho$ {bE, g^r _mZm| Ho$ {bE ghr ahVr h¡& Bg Vah, `h gd©ì`mnH$ ê$n go
ghr g_rH$aU OmZm OmVm h¡&
gd©g{_H$m {ZX}{eV H$aZo Ho$ {bE h_  ‘ ≡ ’ (gd©g_ê$n go ~am~a Bg àH$ma n‹T>Vo h¡) {MÝh H$m Cn`moJ
H$aVo h¡&

11.8 Hw$N> _hËdnyU© gd© g{_H$mE± …Hw$N> _hËdnyU© gd© g{_H$mE± …Hw$N> _hËdnyU© gd© g{_H$mE± …Hw$N> _hËdnyU© gd© g{_H$mE± …Hw$N> _hËdnyU© gd© g{_H$mE± …

h_ h_oem Hw$N> gd©g{_H$mAm| H$m Cn`moJ H$aVo h¡ Omo g_ñ`m hb H$aZo _| ghm`H$ ahVr h¡& JwUZ
_| ghm`H$ gd©g{_H$mE± {deof JwUZ\$b Ho$ Zm_ go OmZr OmVr h¡& BZ_| go h_ VrZ _hËdnyU©
gd©g{_H$mAm| H$m Aä`mg H$a|Jo, {ÛnXr Ho$ JwUZ\$b h¡&
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_mZ br{OE, (a + b) 2

A~, (a + b)2 = (a + b) (a + b)

= a(a + b) + b (a + b)

= a2 + ab + ba + b2  = a2 + ab + ab + b2 (Š`m¢{H$ ab = ba)

= a2 + 2ab + b2

Bg Vah (a + b) 2 = a2 + 2ab + b2            (I)

A~, a=2, b=3, br{OE, h_| àmá hmoVm h¡,

(LHS) = (a + b) 2 = (2+3) 2 = 52 = 25

  (RHS) = a2 + 2ab + b2 = 22 + 2(2)(3) + 32 = 4 + 12 + 9 = 25

LHS Am¡a RHS H$s Amoa Ü`mZ Xr{OE& ì §̀OH$ Ho$ _mZ LHS Am¡a RHS  _o§ g_mZ h¡&
Hw$N> YZ nyUmªH$, F$U nyUmªH$ Am¡a {^Þ Ho$ {bE gd©g{_H$m H$s Om±M H$s{OE&

`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …
Š`m {ZåZ g_rH$aU gd©g_rH$mE± h¡? Om±M H$s{OE&

(i) (a – b)2 ≡  a2 – 2ab + b2

(ii) (a + b) (a – b) ≡  a2– b2

(iii) (a + b + c)2 ≡  a2 + b2 + c2 + 2ab + 2bc + 2ca

Ü`mZ Xr{OE, EH$ Am¡a gd©g{_H$m,  (x +a)(x + b) ≡  x2 + (a + b)x +ab,

(x +a)(x + b) = x(x + b) + a(x + b)

= x2 + bx + ax +ab

= x2 + (a + b)x +ab

gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&gmo{ME, MMm© H$s{OE Am¡a {b{IE&
A~ x = 2, a = 1 Am¡a b = 3, br{OE, gd©g{_H$m H$s Om±M H$sOrE&
• Vw_ Š`m XoIVo hmo ? Š`m  LHS = RHS?

• D$na H$s gd©g{_H$m H$s Om±M Ho$ {bE x, a ,b Ho$ {^Þ-{^Þ _mZ br{OE&
• Š`m a Am¡a b Ho$ g^r _mZ Ho$ {bE h_oem LHS = RHS ?
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• _mZ br{OE (x + p) (x + q) = x2 + (p + q)x + pq

(i) ‘p’ Ho$ Abmdm q aIZona Vw_ Š`m XoImoJo?
(ii) ‘q’ Ho$ Abmdm p aIZona Vw_ Š`m XoImoJo?

11.9 gd©g{_H$mAm| Ho$ AZwà`moJ …gd©g{_H$mAm| Ho$ AZwà`moJ …gd©g{_H$mAm| Ho$ AZwà`moJ …gd©g{_H$mAm| Ho$ AZwà`moJ …gd©g{_H$mAm| Ho$ AZwà`moJ …

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 8: (3x + 4y)2

hb hb hb hb hb : (3x + 4y)2 `h Xmo {ÛnXr ì §̀OH$m| H$m JwUm h¡ {Og_| EH$ hr nX (3x + 4y) Am¡a (3x
+ 4y) h¡& {ÛnXr H$m {ÛnXr go JwUm H$aZo H$s {d{Y go BgH$m {dñVma H$a gH$Vo h¡&
Bg JwUZ\$b Ho$ gmW gd©g{_H$m H$s VwbZm H$s{OE& Bg JwUZ\$b _|  a = 3x Am¡a
b = 4y h¡& àW_ gd©g{_H$mAm| a Am¡a b Ho$ ñWmZ na H«$_e… 3x Am¡a 4y à{VñWm{nV
H$aZo na Bg JwUZ\$b H$m n[a_mU h_| àmá hmoVm h¡& (a+b) 2 = a2+2ab+b2

AV… (3x + 4y)2 = (3x)2 + 2(3x)(4y) + (4y)2

     = 9x2 + 24xy + 16y2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: 2042 kmV H$s{OE&

  2042 = (200 + 4)2

= (200)2 + 2(200)(4) + 42

= 40000 + 1600 + 16

= 41616

`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …

kmV H$s{OE : (i) (5m + 7n)2     (ii) (6kl + 7mn)2      (iii) (5a2 + 6b2 )2    (iv)3022

          (v) 8072  (vi)7042

(vii) gd©g{_H$m : (a − b) 2 = a2 − 2ab + b2, H$s Om±M H$s{OE, Ohm± a = 3m Am¡a b = 5n

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 10:  (3m – 5n)2 kmV H$s{OE&

hb hb hb hb hb : (3m – 5n)2  = (3m)2 − 2(3m)(5n) + (5n)2

      = 9m2 – 30mn + 25n2

Ohm± a = 3x Am¡a b = 4y

gd©g{_H$m (a + b)2 ≡ a2+2ab + b2

Ohm±  a = 200 Am¡a b = 4

gd©g{_H$m (a + b)2 ≡  a2 + 2ab + b2

Ohm±  a = 3m Am¡a b = 5n

gd©g{_H$m: (a – b)2 ≡ a2 – 2ab + b2
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CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 11: 1962 kmV H$s{OE&
1962 = (200 – 4)2

= 2002 – 2(200)(4) + 42

= 40000 – 1600 + 16

= 38416

`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …

kmV H$s{OE …kmV H$s{OE …kmV H$s{OE …kmV H$s{OE …kmV H$s{OE … (i) (9m – 2n)2     (ii) (6pq – 7rs)2      (iii) (5x 2– 6y2 )2

        (iv) 2922     (v) 8972    (vi)7942

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 12: kmV H$s{OE     (4x + 5y)(4x – 5y)

hb hb hb hb hb : (4x + 5y)(4x – 5y) = (4x)2 – (5y)2

=16x2 – 25y2

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 13: kmV H$s{OE 407 × 393

hb hb hb hb hb : 407 × 393 = (400 + 7)(400 – 7)

= 4002 – 72

= 160000 – 49

= 159951

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 14: kmV H$s{OE  9872  – 132

hb hb hb hb hb : 9872  –  132 = (987 + 13)(987 – 13)

= 1000 × 974 = 974000

BÝh| H$s{OE …BÝh| H$s{OE …BÝh| H$s{OE …BÝh| H$s{OE …BÝh| H$s{OE …

kmV H$s{OE …kmV H$s{OE …kmV H$s{OE …kmV H$s{OE …kmV H$s{OE … (i) (6m + 7n) (6m – 7n)    (ii) (5a + 10b) (5a – 10b)

(iii)  (3x2 + 4y2) (3x2 – 4y2)  (iv)106 ×  94   (v) 592 × 608   (vi) 922 – 82

(vii) 9842 – 162

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 15: kmV H$s{OE kmV H$s{OE kmV H$s{OE kmV H$s{OE kmV H$s{OE 302 × 308

hb hb hb hb hb : 302 × 308 = (300 + 2)(300 + 8)

= 3002 + (2 + 8)(300) + (2)(8)

= 90000 + (10 × 300) + 16

= 90000 + 3000 + 16  = 93016

Ohm±  a = 4x Am¡a b = 5y

gd©g{_H$m …(a + b) (a – b) ≡ a2– b2

Ohm± a = 200 Am¡a b = 4

gd©g{_H$m … (a – b)2 ≡ a2 – 2ab + b2

Ohm± x = 300, a = 2 Am¡a b = 8 gd©g{_H$m
… (x +a) (x +b) ≡ x2 + (a + b) x + ab

Ohm± a =400 Am¡a b = 7

gd©g{_H$m…(a + b) (a – b) ≡ a2 – b2

Ohm± a =987 Am¡a b = 13

gd©g{_H$m: a2 – b2 ≡ (a + b) (a – b)
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CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 16: kmV H$s{OE kmV H$s{OE kmV H$s{OE kmV H$s{OE kmV H$s{OE 93 × 104

hb hb hb hb hb : 93 × 104 = (100 + (−7))(100 + 4)

93 × 104 = (100 − 7)(100 + 4)

= 1002 + (−7 + 4)(100) + (−7)(4)

= 10000 + (−3)(100) + (−28)

= 10000 – 300 – 28

= 10000 – 328 = 9672

Š`m Vw_Zo Ü`mZ {X`m? gd©g{_H$mAm| Ho$ Cn`moJ Ûmam JwUZ\$b kmV H$aZm, àË`j JwUZ go
JwUZ\$b kmV H$aZo H$s Anojm A{YH$ AmgmZ h¡&

Aä`mgAä`mgAä`mgAä`mgAä`mg - 11.4

1. C{MV gd©g{_H$m H$m M`Z H$s{OE Am¡a {ZåZ{b{IV JwUZ\$b kmV H$s{OE&
(i)  (3k + 4l) (3k + 4l) (ii)  (ax2+ by2) (ax2 + by2)
(iii)  (7d – 9e) (7d – 9e) (iv)  ( m2 – n2) (m2 + n2)
(v)  (3t + 9s) (3t – 9s) (vi)  (kl – mn) (kl + mn)
(vii) (6x + 5) (6x + 6) (viii)  (2b – a) (2b + c)

2. Cn ẁ©º$ gd©g{_H$m Ho$ Cn`moJ Ûmam {ZåZ H$m _yë`m§H$Z H$s{OE …
(i) 3042 (ii) 5092 (iii) 9922 (iv) 7992

(v) 304 × 296 (vi) 83 × 77  (vii)109×108 (viii) 204×206
11.10 gd©g{_H$mAm| H$m Á`m{_Vr` gË`mnZ …gd©g{_H$mAm| H$m Á`m{_Vr` gË`mnZ …gd©g{_H$mAm| H$m Á`m{_Vr` gË`mnZ …gd©g{_H$mAm| H$m Á`m{_Vr` gË`mnZ …gd©g{_H$mAm| H$m Á`m{_Vr` gË`mnZ …

11.10.1gd©g{_H$mgd©g{_H$mgd©g{_H$mgd©g{_H$mgd©g{_H$m (a + b) 2 ≡  a2 + 2ab + b2 H$s Á`m{_Vr` Om±M …H$s Á`m{_Vr` Om±M …H$s Á`m{_Vr` Om±M …H$s Á`m{_Vr` Om±M …H$s Á`m{_Vr` Om±M …

{ZåZ dJ© H$mo Ü`mZ go  Xo{IE {ZåZ dJ© H$mo Ü`mZ go  Xo{IE {ZåZ dJ© H$mo Ü`mZ go  Xo{IE {ZåZ dJ© H$mo Ü`mZ go  Xo{IE {ZåZ dJ© H$mo Ü`mZ go  Xo{IE :

_mZm {H$ dJ© H$s ŵOm (a + b)

BgH$m joÌ\$b = ŵOm H$m dJ© = (a + b)2

AmH¥${V _| ~Vm`m J`m O¡go dJ© H$mo Mma ^mJm| _| {d^m{OV {H$`m&
Bg_| H«$_e… ‘a’ Am¡a ‘b’ ̂ wOmAm| Ho$ Xmo dJ© Am¡a Xmo Am`V {OZH$s
bå~mB© Am¡a Mm¡‹S>mB© H«$_e… ‘a’ Am¡a ‘b’ h¡&
ñnï>V…, {X ò J ò dJ© H$m joÌ\$b, BZ Mmam| ^mJm| Ho$ joÌ\$b Ho$
`moJ Ho$ ~am~a hmoJm&

Ohm±  x = 100 a = –7 Am¡a b = 4

gd©g{_H$m: (x + a) (x + b) ≡ x2+ (a+b) x + ab

a+b a a2

a b

ab

b2abb

a+b
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dJ© H$m joÌ\$b
= a ŵOmHo$ dJ© H$m joÌ\$b +’b’ ŵOm Ho$ dJ© H$m joÌ\$b +a Am¡a b ŵOmAm| Ho$ Am`V

H$m joÌ\$b +b Am¡a a ŵOmAm| Ho$ Am`V H$m joÌ\$b
= a2 + ab + ba + b2

= a2 + 2ab + b2

joÌ\$b,  (a + b)2 ≡  a2 + 2ab + b2

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 17: gd©g{_H$m (a + b)2 ≡  a2 + 2ab + b2 H$s a = 3 Am¡a b = 2 boVo hþE Á`m{_Vr` ê$n
go Om±M H$s{OE&

hb hb hb hb hb : (a + b)2 ≡  a2 + 2ab + b2

a + b = 3 + 2 ŵOm H$m EH$ dJ© ~ZmB©E&
L.H.S. = ny_© dJ© H$m joÌ\$b

= (3 + 2)2 = 52 = 25

        R.H.S. = 3 BH$mB© ŵOm Ho$ dJ© H$m joÌ\$b
 2 BH$mB© ŵOm Ho$ dJ© H$m joÌ\$b
 + 3 BH$mB, 2 BH$mB©̀ m| Ho$ Am`V H$m joÌ\$b
 + 2 BH$mB, 3 BH$mB©̀ m| Ho$ Am`V H$m joÌ\$b

= 32 + 22 + 3 × 2 + 3 × 2

= 9 + 4 + 6 + 6 = 25

     L.H.S. = R.H.S.
∴AV… gd©g{_H$m H$m gË`mnZ {gÕ hþAm&

11.10.2gd©g{_H$m gd©g{_H$m gd©g{_H$m gd©g{_H$m gd©g{_H$m (a - b) 2 = a2 −−−−− 2ab + b2 H$m Á`m{_Vr` gË`mnZ …H$m Á`m{_Vr` gË`mnZ …H$m Á`m{_Vr` gË`mnZ …H$m Á`m{_Vr` gË`mnZ …H$m Á`m{_Vr` gË`mnZ …

_mZm {H$ dJ© H$s ŵOm a.

• dJ© H$m joÌ\$b = ŵOm × ŵOm = a2

• dJ© H$mo Mma ^m½m| _| {d^m{OV {H$`m&
• Bg_| H«$_e… a − b ŵOm Am¡a b ŵOm Ho$ Xmo

dJ© Am¡a Xmo Am`V {OZH$s bå~mB© Am¡a
Mm¡‹S>mB© H«$_e… ‘a − b’ Am¡a ‘b’ h¢&

II

III IV

I

a − b + b = a

a a-b (a-b)2

(a-b) b

b(a-b)b(a-b)

b2b(a-b)
(a-b) b

b

a
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A~, AmH¥${V I H$m joÌ\$b =   ‘a’ ŵOm Ho$ dJ© H$m joÌ\$b
    - AmH¥${V II   H$m joÌ\$b  - AmH¥${V III H$m joÌ\$b  − AmH¥${V IV H$m joÌ\$b

(a–b)2 = a2 – b (a–b) – b (a–b) – b2

= a2 – ab + b2 – ab + b2 – b2

= a2 – 2ab + b2

11.10.3 gd©g{_H$m gd©g{_H$m gd©g{_H$m gd©g{_H$m gd©g{_H$m (a + b)(a – b) ≡  a2 −−−−− b2  H$m Á`m{_Vr` gË`mnZH$m Á`m{_Vr` gË`mnZH$m Á`m{_Vr` gË`mnZH$m Á`m{_Vr` gË`mnZH$m Á`m{_Vr` gË`mnZ

a2– b2 = (‘a’ ŵOm Ho$ dJ© H$m joÌ\$b ) – (‘b’ ŵOm dJ© H$m joÌ\$b)
{ZåZ AmH¥${V Ü`mZnyd©H$ Xo{IE …

Bg_| go b (b < a) ŵOm H$m dJ© H$m{Q>E&

         h_| àmá hmoVm h¡     Bg_| Xmo ^mJ h¡

AV… a2 – b2 =  AmH¥${V I H$m joÌ\$b + AmH¥${V II H$m joÌ\$b
=  a (a – b) + b (a – b)
=  (a – b) (a + b)

Bg Vah,  a2 – b2  ≡  (a – b) (a + b)

Aä`mgAä`mgAä`mgAä`mgAä`mg - 11.5

1. gd©g{_H$m (a + b)2 ≡  a2 + 2ab + b2 H$m Á`m{_Vr` ê$n go {ZåZ Zmn boVo hþE gË`mnZ
{gÕ H$s{OE&
(i) a = 2 BH$mB`m± b = 4 BH$mB`m± (ii) a = 3 BH$mB`m±±, b = 1 BH$mB
(iii) a = 5 BH$mB`m±±, b = 2 BH$mB`m±±

2. Á`m{_Vr` ê$n go {ZÞ Zmnm| H$mo boH$a gd©g{_H$m (a – b)2 ≡   a2 – 2ab + b2 Ho$ gË`mnZVm
H$s Om±M H$s{OE&
(i) a = 3 BH$mB`m± b = 1 BH$mB (ii) a = 5 BH$mB`m±, b = 2 BH$mB`m±

3. gd©g{_H$m (a + b) (a – b) ≡  a2 – b2 H$m Á`m{_Vr` ê$n go {ZåZ Zmnm| H$mo boH$a gË`mnZ
{gÕ H$s{OE&
(i) a = 3 BH$mB`m±±, b = 2 BH$mB`m±
(ii) a = 2 BH$mB`m±±, b = 1 BH$mB

a

a

a b-

a a b-

a b-

a
b

a b-I II
a

b
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h_Zo Š`m MMm© H$s …h_Zo Š`m MMm© H$s …h_Zo Š`m MMm© H$s …h_Zo Š`m MMm© H$s …h_Zo Š`m MMm© H$s …

1. H$B© pñW{V`m± Eogr h¡§ {OZ_| h_| ~rOJ{UVr` ì §̀OH$m| H$m JwUZ H$aZm
Amdí`H$ h¡& CXmhaU Ho$ {bE, Cg Am`V H$m joÌ\$b kmV H$aZm {OgH$s
ŵOmE± ì §̀OH$m| Ho$ ê$n _| Xr h¡§&

2. EH$nXr H$mo EH$nXr go JwUm H$aZo na h_oem EH$nXr àmá hmoVm h¡&
3. ~hþnXr H$mo {ÛnXr (AWdr {ÌnXr) go JwUm nyU© H$aVo g_` h_ nX H$m nX go

JwUm H$aVo h¡§, AWm©V ~hþnXr Ho$ àË òH$ nX H$m {ÛnXr (AWdm {ÌnXr) _|
àË òH$ nX go JwUm H$aVo h¡§& Ü`mZ Xr{OE {H$ Eogo JwUZ _|, h_| JwUm _| Eogo
nX àmá hmoZm g§̂ d h¡ Omo gOmVr` ahVo h¡§ Am¡a BZH$m `moJ H$aZm Mm{hE&

4. gd©g{_H$m, EH$ Eogm g_rH$aU h¡ Omo g_rH$aU _| BgHo$ Mam| Ho$ g^r _mZm|
Ho$ {bE ghr ahVm h¡&
Xÿgar Amoa g_rH$aU BgHo$ Mam| Ho$ Hw$N> {d{eï> _mZm| Ho$ {bE ghr ahVm h¡&

5. {ZåZ{b{IV gd©g{_H$mE± h¡§ …
  I. (a + b)2 = a2 + 2ab + b2

 II. (a – b)2 = a2 – 2ab + b2

III. (a + b) (a – b) = a2 – b2

IV. (x + a) (x + b) = x2 + (a + b) x + ab

6. D$na H$s Mma gd©g{_H$mE± ~rOJ{UVr` ì §̀OH$mo§ H$m dJ© Am¡a JwUm Ho$ {bE
Cn`moJr h¢& `h g§»`mAm| Ho$ JwUZ H$s JUZm Am{X Ho$ {bE AmgmZ d¡H$pënH$
nÕ{V h¡&
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JwUZI§S>Z (FACTORIZATION)

12.0 n[aM`…n[aM`…n[aM`…n[aM`…n[aM`…

_mZm {H$ g§»`m 42 h¡& ‘42’ H$mo H$moB© Xmo g§»`mAm| Ho$ JwUm Ho$ ê$n _| {bIZo H$m à`ËZ H$s{OE&
               42 = 1 × 42

= 2 × 21

= 3 × 14

= 6 × 7

Bg Vah 1, 2, 3, 6, 7, 14, 21 Am¡a 42  ò 42 Ho$ JwUZIÊS> h¡& BZ JwUZIÊS>m| _|, H$m¡Z-gr A^mÁ`
g§»`mE± h¡§?
Š`m Vw_ 42 H$mo A^mÁ` g§»`mAm| JwUm Ho$ ê$n _| {bI gH$Vo hmo?

a\$s Zo Bg àH$ma {H$`m {earfm Zo Bg àH$ma {H$`m AH$~a Zo Bg àH$ma {H$`m
 42 = 2 × 21 42 = 3 × 14    42 = 6 × 7
      = 2 × 3 × 7 = 2 × 3 × 7     = 2 × 3 × 7

Vw_Zo Š`m XoIm? h_Zo XoIm {H$ àË òH$ pñW{V _| A^mÁ` JwUZIÊS>  2×3×7 h¡&
A~ Xÿgar g§»`m br{OE ‘70’

70 Ho$ JwUZI§S> 1, 2, 5, 7, 10, 14, 35 Am¡a 70 h¢&
70 H$mo 2 × 5 ×7 A^mÁ` JwUZIÊS>m| Ho$ JwUm Ho$ ê$n _| {bI gH$Vo h¡&
JwUZ-IÊS>Z H$m ê$n Ohm± g^r JwUZIÊS> A^mÁ` ahVo h¡§, A^mÁ` JwUZIÊS>
ê$n H$m JwUm H$hVo h¡§&

`h H$s{OE `h H$s{OE `h H$s{OE `h H$s{OE `h H$s{OE :

Xr JB© g§»`mE± A^mÁ` Ho$ JwUm Ho$ ê$n _| ì`º$ H$s{OE&
(i)   48 (ii)  72 (ii)  96

g§»`mAm| Ho$ {bE O¡gm h_Zo {H$`m d¡go hr ~rOJ{UVr` ì §̀OH$ ^r CZHo$ JwUZIÊS>m| Ho$ JwUm Ho$ ê$n
_| ì`º$ H$a gH$Vo h¡& Bg AÜ`m` _| h_ {d{dY ~rOJ{UVr` ì §̀OH$m| Ho$ JwUZ-IÊS>Z Ho$ ~mao _|
grI|Jo&

70 = 1 × 70
= 2 × 35
= 5 × 14
= 7 × 10

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶ 12

SCERT TELA
NGANA



        JwUZIÊS>Z 271

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

12.1  ~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>:

{ZåZ CXmhaU br{OE :

     7yz = 7(yz) (7 Am¡a yz JwUZI§S> h¢&)
= 7y(z) (7y Am¡az  JwUZI§S> h¢&)
= 7z(y) (7z Am¡a y JwUZI§S> h¢&)
= 7 × y × z (7, y Am¡a z  JwUZI§S> h¢&)

D$na Ho$ JwUZIÊS>m| _| 7, y, z AbKwH¥$V JwUZIÊS> h¡& ~rOJ{UVr`
ì §̀OH$mo _| dmŠ`m§e AbKwH¥$V, A^mÁ` Ho$ ñWmZ na Cn`moJ
H$aVo h¡& Bg Vah h_ H$hVo h¡ {H$ 7yz H$m AbKwH¥$V ê$n
7x y x z h¡& Ü`mZ _| a{IE {H$ 7×(yz) AWdm 7y(z)  AWdm
7z(y)  AbKwH¥$V ê$n Zht h¡&
A~ ì §̀OH$7y(z+3){b{OE& `h 7y (z + 3) = 7 × y × (z+3)

O¡go {bI gH$Vo h¡& `hm± 7,y, (z + 3) AbKwH¥$V JwUZI§S> h¡&
Bgr Ho$ g_mZ 5x (y+2) (z+3) =5 × x × (y + 2) × (z + 3) ̀ hm±  5 , x , (y + 2) , (z + 3) AbKwH¥$V
JwUZI§S> h¡&

Bgo H$s{OE&

1. {ZåZ Ho$ JwUZIÊS> kmV H$s{OE …
(i)  8x2yz (ii)  2xy (x + y) (iii)  3x + y3z

12.2 JwUZ-IÊS>Z H$s Amdí`H$Vm …JwUZ-IÊS>Z H$s Amdí`H$Vm …JwUZ-IÊS>Z H$s Amdí`H$Vm …JwUZ-IÊS>Z H$s Amdí`H$Vm …JwUZ-IÊS>Z H$s Amdí`H$Vm …

O~ ~rOJ{UVr` ì §̀OH$ Ho$ I§S> {H$ ò OmVo h¡§ V~ BgHo$ JwUZI§S>mo Ho$ JwUm Ho$ ê$n _| Bgo {bIVo h¡§&
`h JwUZIÊS>, g§»`mË_H$, ~rOJ{UVr` Ma AWdm ~rOJ{UVr` ì §̀OH$m| Ho$ nX hmo gH$Vo h¡&
_mZm {H$ ~rOJ{UVr` ì §̀OH$ 23a + 23b + 23c.  Bgo 23(a + b + c) ^r {bI gH$Vo h¡& `hm±
AbKwH¥$V JwUZI§S> 23 Am¡a (a + b + c) 23 g§»`mË_H$ JwUZIÊS> h¡ Am¡a (a + b + c) ~rOJ{UVr`
JwUZIÊS> h¡&
~rOJ{UVr` ì §̀OH$ br{OE … (i) x2y + y2x + xy  (ii) (4x2 − 1) ÷  (2x − 1).

àWU ì §̀OH$ x2y + y2x + xy = xy(x + y + 1)

7yz, H$m  1 JwUZIÊS> h¡ Š`m|{H$
7yz = 1×7×y×z.
dñVwV… àË òH$ nX H$m ‘1’ JwUZIÊS>
ahVm h¡ & {H$ÝVw O~VH$ Oê$aV Z
hm o, AbJ go ‘1’ {bIZo H$s
Amdí`H$Vm Zht h¡ &

SCERT TELA
NGANA



272  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

Bg Vah D$na Ho$ ì §̀OH$ H$mo AmgmZ ê$n _| {bIVo h¡&
{ÛVr` CXmhaU  (4x2 − 1) ÷  (2x − 1)

2 2 24 1 (2 ) (1)
2 1 2 1
x x
x x
− −

=
− −

 
(2 1)(2 1)

(2 1)
x x

x
+ −

=
−

 = (2x + 1)

D$na Ho$ CXmhaU go `h Ü`mZ _| AmVm h¡ {H$ JwUZ IÊS>Z Ho$ H$maU ~rOJ{UVr` ì §̀OH$ gab ê$n
_| {bI gH$Vo h¡& Bggo ~rOJ{UVr` ì §̀OH$ Ho$ ^mJ _| ^r ghm`Vm hmoVr h¡&
A~ h_ ~rOJ{UVr` ì §̀OH$m| Ho$ JwUZ-IÊS>Z H$s Hw$N> nÕ{V`m| Ho$ ~mao _| MMm© H$a|Jo&

12.3 g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …

h_ 3x +12 Ho$ JwUZIÊS> H$a|Jo&
àË òH$ nX H$mo AbKwH¥$V JwUZIÊS> Ho$ JwUm Ho$ ê$n _| {bIZo na h_| àmá hmoVm h¡&
3x + 12 = (3 × x) + (2 × 2 × 3)

XmoZm| nXm| _| g_mZ JwUZIÊS> H$m¡Z-go h¢?
g_mZ JwUZIÊS> 3 AbJ boZo Ho$ ~mX, h_| àmá hmoVm h¡,
3 × [x + (2×2)] = 3 × (x + 4) = 3 (x + 4)

A~ h_ H$hVo h¢ {H$ 3x + 12 Ho$ 3 Am¡a (x + 4) JwUZIÊS> h¡&
Ü`mZ Xr{OE {H$ ò JwUZIÊS> AbKwH¥$V h¡&
A~ Am¡a EH$ ì §̀OH$ 6ab+12b  Ho$ JwUZIÊS> H$a|Jo&
6ab+12b = (2 × 3 × a × b) + (2 × 2 × 3 × b)

               = 2 × 3 × b × (a + 2)     = 6b (a + 2)

∴  6ab + 12b = 6b (a + 2)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: JwUZIÊS> H$s{OE …    (i) 6xy + 9y2     (ii)  25 a2b +35ab2

hb hb hb hb hb : (i) 6xy + 9y2

h_| nVm h¡,  6 x y  = 2 ×3× x ×y   Am¡a   9y2 = 3 ×3 × y × y

‘XmoZm| nXm| _| g_mZ JwUZIÊS> 3 Am¡a y’  h¡&

Ü`mZ Xr{OE {H$ 6ab Am¡H$  12b
H$m _hÎm_ g_mndË ©̀ 6b h¢ &
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AV…,  6xy + 9y2

          = ( 2 ×3×x×y  ) + (3 ×3 × y × y)  (XmoZm| nXm| H$m g§̀ moJ H$aZo na)
        = 3 ×  y × [ (2 × x) + (3 × y)]

∴  6xy + 9y2 = 3y(2 x +3y)

     (ii)  JwUZIÊS> H$s{OE: 3 x 2 + 6 x 2y +9 x y2

3 x 2 + 6 x 2y + 9 xy2= (3 × x × x)+ (2 × 3 × x × x × y) + (3 × 3 × x × y × y)

                               = 3 × x [x + (2 × x × y) +  (3 ×  y × y)]

                               = 3 x (x +2 xy + 3y2)

                ∴  3 x 2 + 6 x 2y + 9 xy2= 3 x (x +2 x y+3y2)

`h H$s{OE … … … … …

JwUZIÊS> H$s{OE…   (i) 9a2 – 6a  (ii) 15 a3b  – 35ab3 (iii)  7lm – 21lmn

12.4 nXm| Ho$ g_yhZ Ûmam JwUZIÊS>ZnXm| Ho$ g_yhZ Ûmam JwUZIÊS>ZnXm| Ho$ g_yhZ Ûmam JwUZIÊS>ZnXm| Ho$ g_yhZ Ûmam JwUZIÊS>ZnXm| Ho$ g_yhZ Ûmam JwUZIÊS>Z

ì §̀OH$  ax + bx + ay + by H$mo Ü`mZ go Xo{IE& Vy_ OmZmoJo {H$ àW_ Xmo nXm| _| g_mZ JwUZIÊS>
>‘x’ Am¡a A§{V_ Xmo nXm| _| g_mZ JwUZIÊS> ‘y’ h¡& {H$ÝVw g^r nXm| _| EH$ ^r g_mZ JwUZIÊS> Zht
h¡& h_ XoI|Jo {H$ Eogo ì §̀OH$ Ho$ h_ H¡$go JwUZIÊS> H$a gH$Vo h¡&
nXm| H$m g_yhZ H$aZo na h_| àmá hmoVm h¡  (ax +bx) +(ay+by)

(ax +bx) +(ay+by) = x (a+b)+ y(a+b)

                                = (a+b)( x +y)

ì §̀OH$ ax + bx + ay  +  by H$mo A~ BgHo$ JwUZIÊS>m| Ho$ JwUm Ho$ ê$n _| ì`º$ H$a gH$Vo h¢&
JwUZIÊS> (a+b) Am¡a ( x +y) h¢ Omo AbKwH¥$V h¡&
D$na Ho$ ì §̀OH$ H$mo Xÿgao g_yhZ nÕ{V Ûmam {ZåZ àH$ma go JwUZIÊS> H$a gH$Vo h¡§&
                ax + ay + bx + by = ( ax + ay)+ (bx + by)
                                              =  a (x + y) + b (x + y)
                                             = (x + y) (a + b)

Ü`mZ Xr{OE {H$ H«$_ Ho$ Abmdm JwUZIÊS> g_mZ h¡§&

( 3 x  g_mZ JwUZIÊS> boZo na)

(àË òH$ g_yh go g_mZ JwUZIÊS> ~mha boZo na)
(g_yhm| go g_mZ JwUZIÊS> ~mha boZo na)

Ü`mZ Xr{OE {H$ ì §̀OH$ H$m JwUZIÊS>
ê$n H$mo Ho$db EH$ nX _mZVo h¡ &

SCERT TELA
NGANA



274  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …

JwUZIÊS> H$s{OE … (i)  5 x y + 5 x + 4y + 4 (ii) 3ab + 3a + 2b + 2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3:      JwUZIÊS> H$s{OE … 6ab – b2 – 2bc +12ac

hb hb hb hb hb : gmonmZ 1: g^r nXm| g_mZ JwUZIÊS> h¡ `m Zht H$s Om±M H$s{OE&
gmonmZ 2: àW_ Xmo nXm| H$m g_yhZ H$aZo na h_| àmá hmoVm h¡&

6ab – b2  = b (6a – b)  ——— I

Ü`mZ Xr{OE {H$ ì §̀OH$ _§o A§{V_ Xmo nXm| H$m H«$_ ~XbZo H$s Vwåh|
Amdí`H$Vm h¡& O¡go 12ac – 2bc.

Bg Vah 12ac – 2bc = 2c( 6a – b) ——— II

gmonmZ 3:  I Am¡a II H$m g§̀ moOZ H$aZo go
6ab – b2 – 2bc +12ac  =  b (6a – b) +2c (6a – b)

= (6a – b) (b + 2c)

AV… 6ab – b2 –2bc + 12ac Ho$ JwUZI§S> (6a– b) Am¡a  (b + 2c)

Aä¶mg - 12.1

1. {XE JE nXm| _| g_mZ JwUZIÊS> kmV H$s{OE&
(i)  8x, 24 (ii)  3a, 21ab (iii)  7xy, 35x2y3 (iv) 4m2, 6m2, 8m3

(v)  15p, 20qr, 25rp (vi)  4x2, 6xy, 8y2x (vii)  12 x2y, 18 xy2

2. {ZåZ ì §̀OH$m| Ho$ JwUZIÊS> H$s{OE&
(i)  5x2 – 25xy (ii)  9a2 – 6ax (iii) 7p2 + 49pq

(iv)  36 a2b – 60 a2bc (v)  3a2bc + 6ab2c + 9abc2

(vi)  4p2 + 5pq – 6pq2 (vii) ut +  at2

3. {ZåZ Ho$ JwUZIÊS> H$s{OE&
(i) 3ax – 6xy + 8by – 4bx (ii) x3 + 2x2 +5x + 10

(iii) m2 – mn + 4m  – 4n (iv) a3 – a2b2 – ab + b3 (v) p2q – p r2 – pq + r2

g_mZ JwUZIÊS> (6a – b) ~mha boZo na
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12.5 gd©g{_H$mAm| H$m Cn`moJ go JwUZ-IÊS>Z H$aZm ……………

h_ OmZVo h¡§ {H$(a + b)2 ≡  a2 + 2ab + b2

(a – b)2 ≡  a2 – 2ab + b2

(a + b) (a – b) ≡  a2 – b2 `h ~rOJ{UVr` gd©g_H$mE± h¡§&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: JwUZIÊS> H$s{OE … x2 + 10x + 25

hbhbhbhbhb: {XE hþE ì §̀OH$ _| VrZ nX h¡ Am¡a àW_ Am¡a V¥Vr` nX nyU© dJ© h¡& AWm©V x2 Am¡a
25 ( 52  ). _Ü` nX H$m {Mh²Z YZmË‘H$ h¡& `h gy{MV H$aVm h¡ {H$ Bgo
 a2 + 2ab + b2 Ho$ ê$n ‘| {bIm Om gH$Vm h¡,
Bg{bE  x2 + 10x + 25 = (x)2 + 2 (x) (5) + (5)2

BgH$s a2 + 2ab + b2 Ho$ gmW VwbZm H$aZo na, ̀ h gd©g{_H$m Ho$  L.H.S. Ho$ ~am~a
h¡ AWm©V (a + b)2 `hm± a = x Am¡a b = 5

x2 + 10x + 25 =  (x + 5)2 = (x + 5) (x + 5)

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 5: JwUZIÊS> H$s{OE …16z2 – 48z + 36

hb hb hb hb hb : {XE JE ì §̀OH$ go g_mZ g§»`mË_H$ JwUZIÊS> ~mha boZo na h_| àmá hmoVo h¡§,
16z2 – 48z + 36 = (4 × 4z2) – (4 × 12z) + (4 × 9) = 4(4z2 – 12z  +  9)

Ü`mZ Xr{OE {H$ 4z2 = (2z)2 ;  9 = (3)2 Am¡a 12z = 2 (2z) (3)

4z2 – 12z + 9  = (2z)2 – 2 (2z) (3) + (3)2  Š`m|{H$   a2 – 2ab + b2 =   (a – b)2

= (2z – 3)2

VwbZm H$aZo na, 16z2 – 48z + 36  = 4(4z2 – 12z + 9) = 4 (2z – 3)2

    = 4(2z – 3)(2z – 3)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: JwUZIÊS> H$s{OE …25p2 – 49q2

hb hb hb hb hb : h_ OmZVo h¡§ {H$ ì §̀OH$, Xmo nyU© dJm] _| A§Va h¡&
AWm©V ì §̀OH$ a2 – b2 Ho$ ê$n _| h¡&
AV… gd©g{_H$m a2 – b2 = (a+b) (a-b) à ẁº$ H$a gH$Vo h¡§&
25p2 – 49q2 =  (5p)2 – (7q)2

=  (5p + 7q) (5p – 7q) [∵  a2–b2 = (a + b) (a–b)]

Bg{bE,  25p2 – 49q2 =  (5p + 7q) (5p – 7q)
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7: JwUZIÊS> H$s{OE …48a2 – 243b2

hb hb hb hb hb : h_ XoIVo h¡§ {H$ XmoZm| nX nyU© dJ© Zht h¡ {H$ÝVw XmoZm| _| g_mZ JwUZIÊS> ‘3’h¡§&
AWm©V 48a2 – 243b2 = 3 [16a2 – 81b2]

=  3 [(4a)2 – (9b)2]    a2 – b2 =  (a+b)(a – b)
=  3 [ (4a + 9b) (4a – 9b)]
=  3 (4a + 9b) (4a – 9b)

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 8: JwUZIÊS> H$s{OE … x2 + 2xy + y2 – 4z2

hb hb hb hb hb : ì §̀OH$ Ho$ àW_ VrZ na (x + y)2  Ho ê$n _| Am¡a MVwW© nX nyU© dJ© h¡&$
AV… x2 + 2xy + y2 – 4z2     = (x + y)2 – (2z)2

=  [(x + y) + 2z] [(x + y) – 2z]
=  (x + y + 2z) ( x + y – 2z)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: JwUZIÊS> H$s{OE … p4 – 256

hb hb hb hb hb : p4 = (p2)2  Am¡a 256 =  (16)2

Bg Vah    p4 – 256 =  (p2)2 – (16)2

=  (p2 – 16 ) (  p2 +16 )
=  (p+4) (p–4) (  p2 +16 )

12.6 (x + a) (x + b) = x2 + (a + b)x + ab ê$n Ho$ JwUZIÊS> … … … … …

Ü`mZ go Xo{IE, ì §̀OH$ x2 + 12x + 35, x2 + 6x – 27, a2 – 6a + 8, 3y2 + 9y + 6.... Am{X& BZ
ì §̀OH$m| H$mo BgHo$ nhbo Cn`moJ H$s JB© gd©g{‘H$mAm| Ûmam JwUZI§S> Zht H$a gH$Vo Š`m|{H$ AMa nX
nyU© dJ© Zht h¡&
_mZm {H$ x2 + 12x + 35
BZ g^r nXm| H$m JwUZI§S> Ho$ {bE g_yhZ Zht H$a gH$Vo
h_ _Ü` nX Am¡a AMa H$mo {d^m{OV H$aVo h¡§ Am¡a g_yh ~ZmZo H$m à`ËZ H$aVo h¡§ Vm{H$ `h
gd©g{_H$m x2 + (a + b)x + ab Ho$ ê$n _| aho&
_mZm {H$, Xmo JwUZIÊS> Ho$ JwUm Ho$ g_mZ AMa {bIZo Ho$ g^r g§̂ d Cnm`
35 = 1 × 35 1 + 35 = 36

(–1)  × (–35)  –1 – 35 = –36

5 × 7 5 + 7 = 12

(–5) × (–7) –5 – 7 = –12

µH$m¡Z-go ẁ½_ H$m `moJ _Ü` nX H$m JwUm§H$ hmoJm? ñnï>V… 5 + 7 = 12 h¡&

 a2 – b2  = (a+b) (a–b)

  p2–16 = (p+4) (p–4)
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∴  x2 + 12x + 35 =   x2 + (5+ 7) x + 35
=   x2 + 5x + 7x + 35 (∵  12x = 5x  +  7x)
=  x (x + 5) + 7 (x + 5) (g_mZ JwUZIÊS> àË òH$ boH$a)
=  (x + 5) (x + 7) (g_mZ JwUZIÊS> (x + 5) ~mha boH$a)

D$na H$s JB© MMm© go h_ {ZU©̀  bo gH$Vo h¢ {H$ ì §̀OH$ Omo  x2 + (a + b) x + ab Ho$ ê$n _| {bI gH$Vo
h¡§, Ho$ JwUZIÊS> (x + a) (x + b) H$a gH$Vo h¡§&
CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 10: JwUZIÊS> H$s{OE …m2 − 4m – 21

hb hb hb hb hb : gd©g{_H$m x2 + (a + b) x + ab  Ho$ gmW m2 − 4m – 21  H$s VybZm H$aZo na h_ OmZVo h¡§
{H$ ab = − 21,   Am¡a  a+b = –4.

Bg{bE,  (− 7) + 3 = − 4 Am¡a (− 7 )(3) = − 21

                AV… m2 – 4m – 21 = m2 −7m + 3m– 21

= m ( m − 7) + 3 (m − 7)

= (m −7)  (m +3)

Bg{bE    m2 −  4m – 21 = (m − 7) (m +3)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: JwUZIÊS> H$s{OE …   4x2 +20x – 96

hb hb hb hb hb : h_ XoIVo h¡§ {H$ g^r nXm| _| g_mZ JwUZIÊS> 4 h¡&
Bg àH$ma  4x2 + 20x – 96 = 4 [x2 +5x – 24]

A~ _mZm {H$   x2 +5x – 24

= x2 + 8x − 3x − 24

=   x ( x + 8) − 3( x + 8)

=   ( x + 8 )( x – 3)

Bg{bE 4x2 + 20x –  96  = 4( x + 8 )( x – 3 )

Aä`mgAä`mgAä`mgAä`mgAä`mg - 12.2

1. {ZåZ ì §̀OH$ Ho$ JwUZIÊS> H$s{OE …
(i)  a2 + 10a + 25 (ii)  l2 – 16l + 64 (iii) 36x2 + 96xy + 64y2

(iv)  25x2 + 9y2 – 30xy (v)  25m2 – 40mn + 16n2

(vi)  81x2 – 198 xy + 12ly2 (vii) (x+y)2 – 4xy  (g§Ho$V… àW_(x + y)2H$m {dñVma H$s{OE&)

(viii)  l4 + 4l2m2 + 4m4

–21 Ho$ JwUZIÊS> Am¡a CZH$m `moJ
    –1 × 21 = –21     –1 + 21 = 20
1  × (–21) = –21       1 – 21 = –20
      –7 × 3 = –21      –7 + 3 =  –4
      –3 × 7 = –21      –3 + 7 = 4

–24 Ho$ JwUZIÊS> Am¡a CZH$m `moJ
    –1 × 24 = –24     –1 + 24 = 23
1  × (–24) = –24       1 – 24 = –23
      –8 × 3 = –24      3  – 8  = –5
      –3 × 8 = –24      –3 + 8 = 5
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2. {ZåZ Ho$ JwUZIÊS> H$s{OE…
(i)  x2 – 36 (ii)  49x2 – 25y2 (iii)  m2 – 121
(iv)  81 – 64x2 (v)  x2y2 – 64 (vi)  6x2 – 54
(vii)  x2– 81 (viii)  2x – 32 x5 (ix)  81x4 – 121x2

(x)  (p2 – 2pq + q2) – r2 (xi)  (x + y)2 – (x – y)2

3. ì §̀OH$m| Ho$ JwUZIÊS> H$s{OE …
(i)  lx2 + mx (ii)  7y2+ 35Z2 (iii)  3x4 + 6x3y + 9x2Z
(iv)  x2 – ax – bx + ab (v)  3ax – 6ay – 8by + 4bx (vi)  mn + m+ n+1
(vii)  6ab – b2 + 12ac – 2bc (viii)  p2q – pr2 – pq + r2 (ix)  x (y+z) – 5 (y+z)

4. {ZåZ Ho$ JwUZIÊS> H$s{OE …
(i) x4 – y4 (ii) a4 – (b+c)4 (iii) l2 – (m – n)2

(iv) 49x2 –  
16
25 (v) x4 – 2x2y2 + y4 (vi) 4 (a+b)2 – 9 (a – b)2

5. {ZåZ ì §̀OH$m| Ho$ JwUZIÊS> kmV H$s{OE …
(i)  a2 + 10a + 24       (ii) x2 + 9x + 18 (iii) p2 – 10q + 21 (iv) x2 – 4x – 32

12.7 ~rOJ{UVr` ì`§OH$m| H$m ^mJ …

h_ OmZVo h¡§ {H$ JwUm {H$ {dbmo_ g§{H«$`m ^mJ h¡&
_mZm {H$      3x × 5x 3= 15  x4

V~              15x 4 ÷  5x3  = 3x  Am¡a      15x4 ÷ 3x =  5x3

Bgr Vah _mZm {H$      6a (a + 5) = 6a2 + 30

Bg{bE (6a2 +30) ÷ 6a  =   a +5

Am¡a   (6a2 +30a)  ÷ (a+5) =  6a.

12.8 EH$nXr H$mo Xÿgao EH$nXr go ^mJ ……………

_mZ br{OE  24x3 ÷ 3x

∴ 24x3 ÷ 3x

=  
2 2 2 3

3
× × × × × ×

×
x x x

x

=   
(3 ) (2 2 2 )

(3 )
x x x

x
× × × × ×

×  =   8x2
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: ^mJ H$s{OE …
(i)  70x4 ÷ 14 x2 (ii)  4x3y3z3 ÷ 12xyz

hb hb hb hb hb : (i) 70x4 ÷  14x2 = 
2 5 7

2 7
x x x x

x x
× × × × × ×

× × ×

= 
5

1
x x× ×

= 5x2

(ii) 4x3y3z3 ÷ 12xyz =  
4

12
× × × × × × × × ×

× × ×
x x x y y y z z z

x y z

=  2 2 21
3

x y z

12.9 ì`§OH$ H$mo EH$nXr go ^mJ …ì`§OH$ H$mo EH$nXr go ^mJ …ì`§OH$ H$mo EH$nXr go ^mJ …ì`§OH$ H$mo EH$nXr go ^mJ …ì`§OH$ H$mo EH$nXr go ^mJ …

_mZ br{OE,
{ÛnXr 6x4+10x3 + 8x2 H$mo EH$nXr 2x2 go ^mJ XoZm h¡&
6x4 + 10x3 + 8x2 = [2 × 3 × x × x ×x  × x] + [2  × 5 × x × x × x] + [2 × 2 × 2 × x × x]

= (2x2) ( 3x2 ) +  (2x2 ) (5 x) + 2x2 (4)

= 2x2 [3x2 + 5x + 4]

Bg àH$ma     (6x4 + 10x3 + 8x2) ÷ 2x2

=
4 3 2

2

6 10 8
2

x x x
x

+ +
    =  

2 2

2

2 (3 5 4)
2

x x x
x
+ +

=  (3x2 + 5x + 4)

{dH$ënV… {ZagZ nÕ{V go ì §̀OH$ Ho$ àË òH$ nX H$mo EH$nXr go ^mJ Xo gH$Vo h¡§&
(6x4 + 10x3 + 8x2) ÷ 2x2

4 3 2

2 2 2
6 10 8
2 2 2

= + +
x x x
x x x

= 3x2 + 5x + 4

Ü`mZ Xr{OE {H$ g_mZ JwUZIÊS> 2x2  h¡&

`hm± h_ A§e _| ì §̀OH$ Ho$ àË òH$ nX
H$mo ha _| EH$ nXr go ^mJ XoVo h¡&
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: 30 (a2bc + ab2c + abc2) H$mo 6abc go ^mJ Xr{OE&

hb hb hb hb hb : 30 (a2bc + ab2c + abc2)

=2 ×  3 ×  5 [(a ×  a ×  b ×  c) + (a ×  b ×  b ×  c) + (a ×  b ×  c ×  c)]

= 2 ×  3 ×  5 ×  a ×  b ×  c  (a + b + c)

Bg àH$ma 30 (a2bc + ab2c + abc2) ÷ 6abc

2 3 5 ( )
2 3

× × × + +
=

× ×
abc a b c

abc

= 5 (a + b + c)

{dH$ënV…   30 (a2bc + ab2c + abc2) ÷ 6abc
2 2 230 30 30

6 6 6
= + +

a bc ab c abc
abc abc abc

 = 5a +5b + 5c

=  5 (a + b + c)

12.10 ì`§OH$ H$mo ì`§OH$ go ^mJ …ì`§OH$ H$mo ì`§OH$ go ^mJ …ì`§OH$ H$mo ì`§OH$ go ^mJ …ì`§OH$ H$mo ì`§OH$ go ^mJ …ì`§OH$ H$mo ì`§OH$ go ^mJ …

_mZ br{OE (3a2 + 21a ) ÷ (a+7)

àW_ 3a2 + 21a  Ho$ JwUZIÊS> kmV H$s{OE Am¡a ha Ho$ gmW JwUZIÊS> H$s VwbZm H$s{OE&

(3a2 + 21a ) ÷ ( a+7) = 
23 21

7
+
+

a a
a

  = 
3 ( 7)

7
a a
a

+
+

  = 3a

 = 3a

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: 39y3(50y2 – 98)  by 26y2(5y+7) go ^mJ Xr{OE&

hb hb hb hb hb : 39y3(50y2 – 98) = 3 × 13 × y × y × y × [2 (25y2–49)]

=2× 3 × 13 × y × y × y × [(5y)2– (7)2]         a2–b2   = (a+b)(a–b)

=2× 3 × 13 × y × y × y × [(5y + 7)  (5y – 7)]

= 2× 3 × 13 × y × y × y × (5y +7) (5y – 7)

VWm        26y2(5y + 7) = 2× 13 ×  y × y × ((5y + 7)
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∴    [ 39y3(50y2 – 98) ] ÷  [ 26y2(5y + 7) ]

=  
[2 3 13 (5 7)(5 7)]

[2 13 (5 7)]
y y y y y

y y y
× × × × × + −

× × × × +

=  3y (5y − 7)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 15: m2− 14m − 32 by m+2 go ^mJ Xr{OE&

hb hb hb hb hb : h_| kmV h¡ m2 − 14m − 32 = m2 − 16m +2m − 32

= m(m − 16) + 2(m − 16)

= (m − 16)(m+2)

(m2 − 14m − 32) ÷ m+2 = (m − 16)(m+2) ÷  ( m+2)

= (m − 16)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 16: 42(a4− 13a3+36a2) by 7a(a − 4) go ^mJ Xr{OE&

hb hb hb hb hb : 42(a4− 13a3+36a2) = 2 × 3 × 7 × a   × a × (a2 − 13a + 36)

= 2 × 3 × 7 ×   a   × a ×( a2 − 9a − 4a + 36)

= 2 × 3 × 7 ×   a   × a × [a (a – 9) –4( a − 9)]

= 2 × 3 × 7 ×   a   × a ×[(a − 9)(a – 4)]

= 2 × 3 × 7 × a × a × (a – 9) (a – 4)

     42 (a4−13a3+ 36a2) ÷ 7a (a − 4) = 2 × 3 × 7 ×  a  × a × (a − 9)(a  – 4) ÷ 7a(a − 4)

= 6a (a − 9)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 17: x(3x2 − 108) by 3x(x − 6) go ^mJ Xr{OE&

hb hb hb hb hb : x(3x2 − 108) =  x × [ 3(x2 − 36)]

=  x × [ 3(x2 − 62)]

= x × [3(x + 6)(x − 6)]

= 3 × x × [ (x + 6)(x − 6)]

    x(3x2− 108) ÷  3x (x − 6) = 3 × x × [ (x + 6) (x − 6)] ÷3x (x – 6)
= (x + 6)
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Aä`mgAä`mgAä`mgAä`mgAä`mg - 12.3

1. {ZåZ ^mJ H$s{OE …
(i)  48a3  by  6a (ii)  14x3   by   42x2

(iii)  72a3b4c5  by  8ab2c3 (iv)  11xy2z3  by   55xyz (v)  –54l4m3n2  by   9l2m2n2

2. {XE JE ~hþnXr H$mo Xr JB© EH$ nXr go ^mJ Xr{OE …
(i)  (3x2– 2x) ÷ x (ii)  (5a3b – 7ab3) ÷ ab

(iii)  (25x5 – 15x4)  ÷ 5x3 (iv)  (4l5 –  6l4 +  8l3) ÷ 2l2

(v)  15 (a3b2c2– a2b3c2+ a2b2c3) ÷ 3abc (vi)  (3p3– 9p2q - 6pq2) ÷ (–3p)

(vii)  (
2
3 a2b2c2+ 

4
3 ab2c2) ÷ 

1
2 abc

3. {ZåZ ^mJ hb H$s{OE …
(i)  (49x – 63)  ÷ 7 (ii) 12x (8x – 20) ÷ 4(2x – 5)
(iii)  11a3b3(7c – 35)  ÷  3a2b2(c – 5)
(iv)  54lmn (l + m) (m + n) (n + l)  ÷  81mn (l + m) (n + l)
(v)  36 (x+ 4) ( x2 + 7x + 10)  ÷  9 (x + 4) (vi)  a (a + 1) (a + 2) (a + 3)  ÷  a (a + 3)

4. ì §̀OH$m| Ho$ JwUZIÊS> {H${OE Am¡a CÝh| {ZX}emZwgma ^mJ Xr{OE&
(i)  (x2+7x + 12)  ÷  (x + 3) (ii)  (x2 – 8x +12)  ÷  (x – 6)
(iii)  (p2+ 5p + 4) ÷  (p + 1) (iv)  15ab (a2–7a +10)  ÷  3b (a – 2)

(v)  15lm (2p2–2q2) ÷ 3l (p + q) (vi)  26z3(32z2–18)  ÷ 13z2(4z – 3)

12.11ÃÁzuYL, YYÁ| N˛yu\L EÁ{∫ u¬uQL :

H$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZm  1 : lrboIm Zo {X`m J`m g_rH$aU ZrMo ~Vm ò O¡go hb {H$`m&
3x + 4x + x + 2x = 90

9x = 90   Bg{bE  x = 10

hb Ho$ gË`Vm Ho$ ~mao _| Š`m H$h gH$Vo h¡?
Š`m Vw_ nhMmZ gH$Vo hmo {H$ lrboIm Zo H$hm± na JbVr H$s?

`{X {H$gr nX H$m JwUm§H$ 1 hmo Vmo Cgo Zht
{bIVo h¡& na§Vw gOmVr` nXm| H$m ̀ moJ H$aVo
g_` h_ Bgo `moJ _| Omo‹S>Vo h¡&
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H$jm n[a`moOZm H$jm n[a`moOZm H$jm n[a`moOZm H$jm n[a`moOZm H$jm n[a`moOZm 2 : ea ỳ Zo {ZåZ àH$ma go {H$`m …
x = – 4 Ho$ {bE, 7x = 7 – 4 = – 3

H$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZm 3 : ea ỳ Am¡a Xrny Zo ~rOJ{UVr` ì §̀OH$mo§ H$m JwUm {ZåZ nÕ{V`m| Ûmam {H$`m&
{H$gH$m JwUm ghr h¡, Om±M H$s{OE&

ea`yea`yea`yea`yea`y Xrn yXrn yXrn yXrn yXrn y
(i)  3 (x− 4) = 3x – 4 3 (x−4) = 3x – 12

(ii)   (2x)2 =  2x2 (2x)2 =  4x2

(iii)  (2a − 3) (a + 2) = 2a2− 6 (2a − 3) (a + 2) = 2a2 + a − 6

(iv)  (x + 8)2 = x2 − 64 (x + 8)2 = x2 +16x +64

H$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZm 4: gw_§V Zo ^mJ Bg àH$ma {H$`m … (a + 5) ÷ 5 =  a+1

CgHo$ XmoñV {XZoe Zo dhr ^mJ Bg àH$ma {H$`m …(a + 5) ÷ 5 =  a/5 + 1

Am¡a CgH$s XmoñV nmdZr Zo Bg àH$ma {H$`m …(a + 5) ÷ 5 =  a

Aä`mgAä`mgAä`mgAä`mgAä`mg - 12.4

Ìw{Q>`m± kmV H$s{OE Am¡a {ZåZ{b{IV J{UVr` dmŠ`m| H$mo ghr H$s{OE&
(i)  3(x – 9) = 3x – 9 (ii)  x(3x + 2) = 3x2 + 2

(iii)  2x + 3x = 5x2 (iv)  2x + x +3x = sx

(v)  4p + 3p + 2p + p – 9p = 0 (vi) 3x+2y = 6xy

(vii)  (3x)2  + 4x +7 = 3x2  + 4x +7 (viii)  (2x)2  + 5x  = 4x + 5x  =  9x

(ix)  (2a + 3)2  = 2a2  + 6a  + 9

(x)  ‘mZ a{IE  x = – 3

(a) x2  + 7x + 12 = (– 3)2  + 7(– 3) + 12 = 9 + 4 + 12 = 25

(b)  x2 – 5x + 6 = (– 3)2  –  5(– 3) + 6 = 9 – 15 + 6 = 0

(c)  x2  + 5x = (– 3)2  +  5(– 3) + 6 = – 9 – 15 = – 24

(xi)  (x – 4)2  = x2  – 16 (xii)     (x +7)2  = x2  + 49

(xiii)  (3a + 4b) (a – b) =  3a2 – 4a2 (xiv) (x + 4) (x + 2) = x2 + 8

ñ_aU a{IE {H$ F$UmË_H$ g§»`m H$m
JwUm H$aVo g_` H$moï>H$m| H$m Cn`moJ H$aZm
Mm{hE &
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(xv)  (x – 4) (x – 2) = x2 – 8 (xvi) 5x3  ÷ 5 x3   = 0

(xvii)  2x3 + 1  ÷ 2x3 = 1 (xviii) 3x + 2  ÷  3x = 
2

3x

(xix)  3x + 5 ÷ 3 = 5 (xx) 
4 3 1

3
x x+

= +

h‘Zo ³¶m MMm© H$sh‘Zo ³¶m MMm© H$sh‘Zo ³¶m MMm© H$sh‘Zo ³¶m MMm© H$sh‘Zo ³¶m MMm© H$s

1. JwUZI§S>Z {H$gr ì¶§OH$ H$mo CgHo$ JwUH$m| Ho$ JwUm Ho$ ê$n ‘| ì¶º$ H$aZo H$s
à{H«$¶m h¡&

2. dh I§S> {Ogo JwUZI§S>m| Ho$ JwUm Ho$ ê$n ‘| ì¶º$ Zht {H$¶m Om gH$Vm
An[adV©Zr¶ JwUZI§S> H$hbmVo h¢&

3. do ì¶§OH$ Omo Bg ê$n ‘o§ ì¶º$ h¢-
a2 + 2ab + b2 ;    a2 – 2ab + b2  ;     a2 – b2  Am¡a  x2 + (a + b) x + ab BÝh|
JwUZI§§S>m| Ho$ ê$n ‘| ì¶º$ {H$¶m Om gH$Vm h¡&

4. ¶{X ì¶§OH$ x2+ (a + b)  x + ab ê$n ‘| h¡ Vmo BgH$m JwUZI§S> (x + a)(x + b)
hmoJm&

5. JwUm, ^mJ H$m ì¶wËH«$‘ hmoVm h¡& ¶h g§H$ënZm ~rOJ{UVr¶ ì¶§OH$m| na ^r
bmJy hmoVr h¡&

JmoëS> ~M H$m AZw‘mZ
JmoëS> ~M Zo AnZo {ZarjU ‘| ¶h AZw‘mZ bJm¶m {H$ àË¶oH$ {df‘ g§»¶m ¶m Vmo A{d^mÁ¶
g§»¶m ¶m A{d^mÁ¶ g§»¶mAm| H$m ¶moJ Am¡a {H$gr dJ© H$m XmoJwZm hmoVr h¡&
O¡go  21 = 19 + 2 or 13 + 8 or 3 + 18.

Bgo 9000 VH$ Ho$ {bE Xem©¶m Om gH$Vm h¡, Ho$db CgH$m H$WZ Bg na bmJy Zht hmoVm
5777 = 53 ×  109 Am¡a 5993 = 13× 641,

Omo {H$ Z A{d^mÁ¶ g§»¶m h¢, Z hr A{d^mÁ¶ g§»¶mAm| H$m ¶moJ h¢ Am¡a Z hr {H$gr dJ© H$m
XmoJwZm h¢&
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13.0 n[aM¶n[aM¶n[aM¶n[aM¶n[aM¶

h‘3-{d{Z‘¶ g§gma ‘| ahVo h¢& h‘mar Mmam| Amoa dñVwAm| H$s AmH¥${V 3 {d{Z‘¶ H$s hmoVr h¢& h‘
2-D Am¡a 3-D AmH¥${V¶m| H$mo XoIH$a CZH$s {^ÞVm H$mo nhMmZ gH$Vo h¢& Xrdma na bJo EH$ {MÌ
(nmoñQ>a) H$mo Xo{IE& BgH$m Vb Am¶VmH$ma h¡& BgHo$ {H$VZo ‘mnZ h¢? BgHo$ 2 ‘mnZ h¢&do h¢ bå~mB©
Am¡a Mm¡‹S>mB©& EH$ nwñVH$ H$mo Xo{IE& nwñVH$ H$s AmH¥${V H¡$gr h¡? BgH$s AmH¥${V KZm~ O¡gr hmoVr
h¡& BgHo$ 3  ‘mnZ h¢& bå~mB© Am¡a Mm¡‹S>mB© Ho$ gmW EH$ Am¡a ‘mnZ D±$MmB© ^r hmoVm h¡&
EH$ {Ì ŵO, dJ©, Am¶V 2-‘mnZ dmbo
gab {MÌ h¢& KZ Am¡a KZm^  3
‘mnZdmbo R>mog dñVwE± h¢& 2-D dñVwAm|
H$mo EH$ Ho$ D$na EH$ ì¶dpñWV H$aZo na dh Hw$N> ñWmZ KoaVm h¡ Am¡a {MÌ ‘| Xem©¶o O¡gm 3-
D dñVw ~ZmZm h¢& BgH$m Am¶VZ ^r hmoVm h¢&

                  Bgo H$s{OE&
1. Hw$N> 3- {d{Z‘¶ {MÌm§o Ho$ Zm‘ ~VmBE&
2.  Hw$N> 2-D dñVwAm| Ho$ CXmhaU Xr{OE&

3. AnZr nwñVH$ ‘| nV§J H$m {MÌ CVm[aE& ¶h {MÌ 2-D h¡ ¶m 3-D h¡?

4. KZ Am¡a KZm^ AmH¥${V H$s Hw$N> dñVwµAm| H$mo nhMm{Z¶o&

5. EH$ d¥Îm Am¡a Jmobo Ho$ {H$VZo ‘mnZ hmoVo h¢?

13.1 KZ go ~ZKZ go ~ZKZ go ~ZKZ go ~ZKZ go ~Z o o o o o 3-D dñVwE±dñVwE±dñVwE±dñVwE±dñVwE±

{ZåZ R>mog AmH¥${V¶m| H$m {ZarjU H$s{OE&
XmoZm| H$m {Z‘m©U Mma BH$mB KZm| H$s ì¶dñWm go hþB©
h¢& ¶{X h‘ {^Þ {XemAm| go BZH$m {ZarjU H$ao, Vmo
¶h {^Þ hm oV o  h ¢ & naÝV w dñV w dhr h ¡ &
Bgr àH$ma EH$ R>mog H$mo {d{^Þ {XemAm| go XoIZo na
dh {^Þ AmH¥${V¶m| ‘| {XImB© XoVm h¢& CXmhaU Ho$
{bE

b
l

b
l

h

Top view

Side view

 3-D H$moH$moH$moH$moH$mo 2-D ‘| XoIZm ‘| XoIZm ‘| XoIZm ‘| XoIZm ‘| XoIZm (VISUALISING 3D IN 2D)

AÜ¶m¶ 13

SCERT TELA
NGANA



J{UV  VIII286

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

`h {H${OE

Cn¶w©³V {MÌm| ‘| D$na Am¡a ZrMo Ho$ Vbm| Ho$ joÌ na Am¡a n[a{‘{V H¡$go kmV H$agH$Vo h¢?

13.2 2-DHo$ {MÌm| na Ho$ {MÌm| na Ho$ {MÌm| na Ho$ {MÌm| na Ho$ {MÌm| na 3-D Ho$ {MÌm| H$m àXe©UHo$ {MÌm| H$m àXe©UHo$ {MÌm| H$m àXe©UHo$ {MÌm| H$m àXe©UHo$ {MÌm| H$m àXe©U

Omo 3-D {MÌm| H$mo h‘ H$mJµO go ~ZmVo h¢, 2-D h¢& dmñVd ‘| h‘ H$mJµO na Ho$db Xmo ‘mnZ H$mo
hr gy{MV H$a gH$Vo h¢& Vrgam ‘mnZ Ho$db h‘mar H$ënZm h¡& h‘|,
EH$ 3-D KZmH$ma dñVw H$mo g§b½Z {MÌ O¡gm Xem©Zo H$m Aä¶mg h¢&
KZ Ho$ g^r {H$Zmam| H$s bå~mB© g‘mZ h¢& na§Vw g§b½Z {MÌ ‘|, do
g‘mZ Zht h¢& Bg {MÌ H$mo h‘mar H$ënZm Ho$ AZwgma ~Zm¶m J¶m
h¡& Bg g‘ñ¶m H$m hb {ZH$mbZo Ho$ {bE h‘ AmBgmo‘o{Q́>H$ q~Xþ
H$mJµO H$m Cn¶moJ H$a|Jo& Bg‘| h‘ 3-D H$s R>mog dñVwAm| H$s
bå~mB©, Mm¡‹S>mB© Am¡a D±$MmB© H$mo dñVw Ho$ ‘mn go gy{MV H$agH$Vo h¢&

CXmhaU 1 : g§b½Z {MÌ ‘| KZm| H$s g§»¶m H$mo nhMm{ZE&
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hb : KZ Ho$ VrZ naV h¢& D$na H$s naV ‘| Ho$db EH$
hr KZ h¡& Xÿgar naV ‘| 3 KZ h¢&  (1 {N>nm hþAm
h¡&) ZrMo H$s naV ‘| 6 KZ h¢& (3{N>no hþE h¢&)
Vmo KZm| H$s Hw$b g§»¶m = 1 + 3 + 6 = 10 KZ

CXmhaU 2 : g§b½Z {MÌ ‘|o KZm^ Ho$ ‘mnZ kmV H$s{OE& Xmo
H«$‘mJV {~§XþAm| H$s Xÿar H$mo EH$ BH$mB© ‘mZZm h¡&
AZwnmVr ‘mnZ go nmíd© H$m Ñí¶ D$na H$m$ Ñí¶
Am¡a gm‘Zo Ho$ X¥í¶ Ho$ {MÌ ^r ~ZmBE&

hb  : KZmV H$s bå~mB©  l = 6 BH$mB©
KZmV H$s Mm¡‹S>mB©  b = 2 BH$mB©
KZmV H$s D±$MmB©  h = 3 BH$mB©

       CXmhaU 3 : g §b½Z {M$Ì H$m o
Xo{IE& A Am¡a B  ‘| BH$mB© KZm|
H$s g§»¶m kmV H$amo Am¡a CZH$m
AZwnmV ^r kmV H$amo&

3

6

3

2 6

2

dnmíd© H$m Ñí¶     gm‘Zo H$m Ñí¶
   D$na H$m Ñí¶

A B

6

2

3
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hb :  A. ‘| Ho$db EH$ hr KZ h¡& {MÌ B ‘|, g^r ŵOmAm|
Ho$ g‘mZm§Va aoImE± ItMH$a Cgo BH$mB© KZm| ‘|§ {d^m{OV
H$aHo$ {JZ|Jo& Bg‘| Xmo naV h¢ Am¡a àË¶oH$ naV ‘| Mma
BH$mB© KZ h¢& Vmo KZm| H$s g§»¶m  B = 8  Am¡a KZm| Hm
AZwnmV A  Am¡a B = 1 : 8.

 CXmhaU 4 : g§b½Z {MÌ ‘| AmBgmo‘o{Q́>H$ q~Xþ H$mJµO na
EH$ Ka H$m {MÌ h¡& Ka H$s bå~mB©, Mm¡‹S>mB©
Am¡a D±$MmB© H$m ‘mnZ kmV H$s{OE& n{Q>¶m
H$m àjonU AmJo H$s Amoa h¡& n{Q>¶m H$m
joÌ’$b kmV H$amo&

hb : Ka H$s bå~mB©   =  6 BH$mB©

Ka H$s Mm¡‹S>mB© =  4 BH$mB©

Ka H$s D±$MmB©   =  5 BH$mB©

n{Q>¶m H$mo 1 BH$mB© go AmJo àjo{nV {H$¶m J¶m&

n{Q>¶m Ho$ ‘mnZ = 5 ×  6 BH$mB©

n{Q>¶m H$m joÌ’$b= 5 ×  6 = 30 dJ© BH$mB©

Aä¶mg - 13.1

1. {ZåZ 3-D {MÌm| H$mo AmBgmo‘o{Q́>H$ q~Xþ H$mJµO na CVm[aE&

(i) (ii)

(iii) (iv)

B

4

6

5
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2. 5 BH$mB© × 3 BH$mB© × 2BH$mB© ‘mnZ go AmBgmo‘o{Q́>H$ {~§Xþ H$mJµO na KZm^ H$m {MÌ ~ZmBE&

3. {ZåZ 3-D {MÌm| ‘| BH$mB© KZm| Hr g§»¶m kmV H$r{OE&

   (i)               (ii) (iii) (iv)

4. àíZ 3 ‘| {X¶o JE  3-D {MÌ ‘| N>m¶m§{H$V joÌm| H$m joÌ’$b kmV H$r{OE&

5. Xmo H«$‘JV q~XþAm| H$s ~rM H$s Xÿar H$mo 1 go.‘r. ‘mZVo hþE {ZåZ 3-D {MÌmo| H$o$ gm‘Zo H$m
Ñí¶, nmíd© Ñí¶ Am¡a D$na Ñí¶ H$o$ {MÌ ~ZmBE&

13.3 {d{^ÝZ Á¶m{‘Vr¶ R>mog{d{^ÝZ Á¶m{‘Vr¶ R>mog{d{^ÝZ Á¶m{‘Vr¶ R>mog{d{^ÝZ Á¶m{‘Vr¶ R>mog{d{^ÝZ Á¶m{‘Vr¶ R>mog

h‘mao n[agam| ‘| h‘ {d{^Þ àH$ma Ho$ R>mog dñVwAm| H$mo XoIVo h¢& BZ ‘| Hw$N> dñVwAm| Ho$ ’$bH$
dH«$mH$ma Am¡a Hw$N> dñVwAm| Ho$ ’$bH$ gnmQ> hmoVo h¢& {S>ã~o, nwñVH$, nmgm O¡go 3-D dñVwAm| Ho$ ’$bH$
gnmQ> hmoVo h¢& J|X, Zbr Am{X& Bgr JwU Ho$ AmYma na h‘ 3-D AmH¥${V¶m| H$mo ~hþbr¶ Ed§ J¡a
~hþbr¶ ‘| dJuH¥$V H$a gH$Vo h¢&

D $na H$ m
Ñí¶

gm‘Zo H$m
Ñí¶

nmíd© Ñí¶gm‘Zo H$m
Ñí¶

nmíd© Ñí¶

D$na H$ m
Ñí¶

D$na H$ m
Ñí¶

gm‘Zo H$m
Ñí¶

nmíd© Ñí¶
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{ZåZ R>mog H$m {ZarjU H$s{OE&

D$na {X¶o JE R>mog ‘| ³¶m {H$gr H$m ’$bH$ dH«$mH$ma h§¡? Zht, g^r Ho$ gnmQ> Vb h¢&Bg àH$ma Ho$
R>mog dñVwE± {OZ Ho$ ’$bH$ ~hþ̂ wOr¶ hmoVo h¢, CÝh| ~hþVbr¶ H$hVo h¢& (BgH$m EH$dMZ ~hþ’$bH$ h¡&)
A~ {ZåZ {MÌm| H$m {ZarjU H$s{OE&

 BZ dñVwAm| Ho$ ’ bH$ dH«$mH$ma h¢& Bg àH$ma Ho$ R>mog dñVwAm| H$mo J¡a ~hþVbr¶ H$hVo h¢&

à¶mg H$s{OE&

1. ~hþ’$bH$ Ho$ VrZ CXmhaU Xr{OE&

2. J¡a ~hþ’$bH$ Ho$ VrZ CXmhaU Xr{OE&

13.4 3D-dñVwAm| Ho$ ’$bH$, {H$Zmao Am¡a erf© (Faces, Edges, Vertices) :

h‘mao H$‘ao H$s Xrdma, {I‹S>{H$¶m±, XadmµOo, ’$e©, N>V, H$moZo Am{X Am¡a ‘oµO, {S>ã~m| H$m {ZarjU
H$s{OE& BZ‘| ’$bH$ gnmQ> h¢& gnmQ> ’$bH$ {H$Zmam| na {‘bVo h¢& Xmo ¶m A{YH$ {H$Zmao H$moZm| na
{‘bVo h¢& àË¶oH$ H$moZo H$mo erf© H$hVo h¢& EH$ KZ H$mo boH$a Xo{I¶o {H$ CgHo$ ’$bH$ H$hm± na {‘bVo
h¢? BgHo$ {H$Zmao H$hm± {‘bVo h¢?

’$bH$

{H$Zmam

erf©

{H$Zmao

erf©

’$bH$
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                 BÝh| H$s{OE

                 {X¶o JE {MÌm| Ho$ ’$bH$, {H$Zmao Am¡a erfm|ª H$mo nhMm{ZE&
1. 2. 3.

4. 5.

13.5 g‘ ~hþ’$bH$ (Regula Polygon) :

{ZåZ AmH¥${V¶m| Ho$ ’$bH$, {H$Zmao Am¡a erfm] H$m {ZarjU H$s{OE&

    KZ {Ì ŵOmH$ma {nam{‘S>(MVwî’$bH$)

D$na H$s Xmo dñVwAm| ‘| XmoZm| Ho$ ’$bH$ g‘ê$n h¢& CZHo$ g^r {H$Zmao g‘mZ h¢ Am¡a g‘mZ {H$Zmam|
H$s g§»¶m go erf© {Z{‘©V hþE h¢& Bg àH$ma H$s R>mog dñVwAm| H$mo g‘ ~hþVbr¶ H$hVo h¢& {ZåZ {MÌm|
H$m {ZarjU H$s{OE&

   KZm^      dJ© {nam{‘S>

KZm^ J¡a ~hþVbr¶ h¡ ³¶m| {H$ CgHo$ g^r ’$bH$ g‘ê$n Zht h¢ Am¡a dJ© {nam{‘‹S> ‘| EH$ erf© H$m
{Z‘m©U  4 {H$Zmam| go hþAm Am¡a AÝ¶ erfm] H$m {Z‘m©U 3 {H$Zmam| go hþAm h¡& {nam{‘‹S> Ho$ g^r ’$bH$
g‘ê$n Zht h¢& Bg {bE ¶h ̂ r J¡a ~hþVbr¶ h¡& Bg àH$ma H$s dñVwAm| H$mo J¡a-g‘ ~hþVbr¶ H$hVo
h¢&AV… ~hþVbr¶ H$mo g‘ ~hþVbr¶ Ed§ J¡a-g‘ ~hþVbr¶ ‘| dJuH¥$V {H$¶m Om gH$Vm h¡&
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13.4.1 {àµÁ‘ Am¡a {nam{‘S>{àµÁ‘ Am¡a {nam{‘S>{àµÁ‘ Am¡a {nam{‘S>{àµÁ‘ Am¡a {nam{‘S>{àµÁ‘ Am¡a {nam{‘S>

A~ {ZåZ {MÌm| H$m {ZarjU H$s{OE&

nhbo ~³go ‘| dñVwAm| Ho$ D$na Am¡a ZrMo Ho$ ’$bH$ g‘mZ h¢& Xÿgao ~³go ‘| dñVwAm| H$m AmYma {^Þ
h¡ naÝVw D$na erf© gm‘mÝ¶ h¡& AmBE h‘ Bgr àH$ma Ho$ Hw$N> Am¡a dñVwAm| H$m {ZarjU H$a|&

(a) (b)

{MÌ(a) ‘| àË¶oH$ dñVw Ho$ Xmo g‘mZm§Va Am¡a g‘ê$n ~hþ̂ wOr¶ ’$bH$ h¢ Am¡a nmí¶© ’$bH$ Am¶V (
¶m g‘mZm§Va MVŵ w©O h¢& {MÌ (b)  AmYma ~hþ̂ wO Am¡a nmí¶© ’$bH$ {Ì ŵO h¢, do g^r EH$ gm‘mÝ¶
erf© na {‘bVo h¢&
EH$ R>mog dñVw {Og‘| Xmo g‘mZmÝVa Am¡a g‘ê$n ~hþ̂ wOr¶ ’$bH$ hmo Am¡a {OgHo$ nmíd© ’$bH$ Am¶V
¶m g‘mZmÝVa MVŵ w©O hmo “{àµÁ‘” H$hbmVo h¢&
EH$ R>mog dñVw {OgH$m AmYma ~hþ̂ wO h¡ Am¡a {OgHo$ nmí¶© ’$bH$ {Ì ŵOmH$ma ’$bH$ h¡, “{nam{‘S”

 H$hbmVm h¡&
EH$ “{àµÁ‘” ¶m  “{nam{‘S” CgHo$ g‘mZm§Va Am¡a g‘ê$n ~hþ̂ wOr¶
’$bH$ ¶m AmYma Ho$ AmH¥${V na Zm‘m§{H$V {H$¶m OmVm h¡¡&
A. {Ì ŵOmH$ma     {àµÁ‘

g§b½Z {MÌ ‘| Xmo g‘ê$n Am¡a g‘mZmÝVa ’$bH$ H$s AmH¥${V ³¶m h¡?
BgHo$ Xmo g‘ê$n Am¡a g‘mZm§Va ’$bH$ {Ì ŵOmH$ma h¢ Am¡a nmí¶©
’$bH$ g‘mZm§Va MVŵ w©O h¢& Bgo {Ì ŵOmH$ma {àµÁ‘ H$hVo h¢& ¶{X AmYma dJ© h¡ Vmo Bgo {àµÁ‘ H$hVo
h¢& ¶{X AmYma n§M ŵO h¡§ Vmo Bgo n§M ŵOr¶ {àµÁ‘ H$hVo h¢&
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B. {Ì ŵOmH$ma {nam{‘S

dh {nam{‘S>> {OgH$m AmYma {Ì ŵO hmo Vmo {Ì ŵOmH$ma
{nam{‘S> H$hbmVm h¡&  Bgo MVwnm©eu¶ H$hVo h¢& (MVwnm©eu¶

H$m AW© = {Og‘| Mma ’$bH$ hmo§) ¶{X {nam{‘S> H$m AmYma

dJ© hmo Vmo Cgo n§M{ ŵOr¶ {nam{‘S> H$hVo h¢&

Bgo H$s{OE
1. {ZåZ {àµÁ‘ Ho$ Zm‘ {bImo&

       (i)                       (ii)                              (iii)                  (iv)             (v)

2. {ZåZ {nam{‘S> Ho$ Zm‘ {bImo&

                               (i)                                       (ii)                               (iii)

3. Vm{bH$m H$s ny{V© H$s{OE :

           {àµÁ‘/{nam{‘S> Ho$ AmYma Ho$      {àµÁ‘ H$m Zm‘        {nam{‘S> H$m Zm‘
ŵOmAm| H$s g§»¶m

3 ŵOmE±
4 ŵOmE±
5 ŵOmE±
6 ŵOmE±
8 ŵOmE±

4. {àµÁ‘ Am¡a {nam{‘S> Ho$ ~rM A§Va g‘PmBE&

SCERT TELA
NGANA



J{UV  VIII294

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

gmo{ME Am¡a MMm© H$s{OE

¶{X EH$ g‘ {nam{‘S> Ho$ ~hþ̂ wOr¶ AmYma Ho$ ŵOmAm| H$s g§»¶m H$mo ~T>mVo Om¶| Vmo {nam{‘S> H$s
AmH¥${V ³¶m hmoJr?

13.6 ~hþ ’$bH$ Ho$ {H$Zmao, ’$bH$ Am¡a erfmoª H$s g§»¶m:

AmBE h‘ EH$ ~hþ’$bH$ Ho$ ’$bH$, {H$Zmao Am¡a erfm}>>>>§ H$s
g§»¶m {JZo§&

 ’$bH$m| H$s g§»¶m 5 ’$bH$
{H$Zmam| H$s g§»¶m 9 {H$Zmao
erfm] H$s g§»¶m 6 erf]

Vm{bH$m H$m {ZarjU H$a CgH$s ny{V© H$s{OE&Vm{bH$m H$m {ZarjU H$a CgH$s ny{V© H$s{OE&Vm{bH$m H$m {ZarjU H$a CgH$s ny{V© H$s{OE&Vm{bH$m H$m {ZarjU H$a CgH$s ny{V© H$s{OE&Vm{bH$m H$m {ZarjU H$a CgH$s ny{V© H$s{OE&

   dñVw H$m {MÌ dñVw H$m Zm‘ ’$bH$m| H$s  erfm] H$s    {H$Zmam| H$s            F+V          E+2

 g§»¶m(F)  g§»¶m (V)  g§»¶m (E)

KZ 6 8 12 6 + 8 = 14 12 + 2 = 14

KZm^

n§M ŵOr¶
{àµÁ‘

MVŵ w©Or¶
{nam{‘S>

n§M ŵOr¶
{nam{‘S>

Vm{bH$m Ho$ Am˜ar Xmo ñV§̂ m| Ho$ {ZarjU go h‘ ¶h {ZîH$f© H$a gH$Vo h¢ {H$ g^r ~hþ’$bH$ Ho$ {bE
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{b¶moZmS>© Zm‘H$ J{UVk Zo gd©àW‘ Bg g§~§Y H$m {ZarjU {H$¶m& BÝhm|Zo ¶h ~Vm¶m {H$                     F
+ V =  E + 2 Bg g§~§Y H$mo {nam{‘S H$m “¶yba g§~§Y” H$hVo h¢&

13.7 Ombr {MÌ ( ( ( ( (Net Diagrams)

EH$ Ombr {OÌ 2-D, ‘| H§$H$mb ê$naoIm O¡gm h¢, {Ogo ‘mo‹S>Zo go ¶h ewÜX AmH¥${V 3-D H$m n[aUm‘
boVm h¡&

Ombr {MÌm| H$m à¶moJ H$aVo hþE h‘ {àµÁ‘ Am¡a {nam{‘S> ~ZmgH$Vo h¢& {ZåZ EH$ {Ì ŵOmH$ma {àµÁ‘
~ZmZo H$m H$m¶©H$bmn {X¶m J¶m h¡& BZH$m {ZarjU H$s{OE&

EH$ H$mJµO Ho$ Qw>H$S>o H$mo boH$a, {Ì ŵO H$s AmH¥${V ‘| H$m{Q>E& erfm] H$mo A, B, C. {Mh²Z bJmBE&

q~XrH$ma aoImE±  AB, BC, CA na H$mJµO H$mo ‘mo{S>E Am¡a BZH$mo V~ VH$ CR>mBE O~ VH$ {H$ ¶o q~Xw
O1, O2, O3 H$mo EH$ q~Xþ (‘mZmo Ona)  {‘bo EH$ Bggo  AO1 , AO2,go {‘bVm h¡,  BO1 ,BO3go Am¡a
CO2 ,CO3 go {‘bVm h¡&
{Z{‘©V dñVw EH$ {nam{‘S> h¡& {MÌ O1, O2, O3 {nam{‘S> H$m Ombr {MÌ (Net Diagrams) hmoVm h¡&

Aä¶mg - 13.2

1. {ZåZ ~hþ’$bH$ Ho$ ’$bH$, erf© Am¡a {H$Zmam| H$s g§»¶m H$mo {JZH$a ¶yba gyÌ H$s Om±M
H$s{OE&

1. 2. 3. 4.

  {b¶moZmS>© ¶yba
(1707-1783)

O2 O3

O1

A B

C

O

A B

C

SCERT TELA
NGANA



J{UV  VIII296

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

5. 6. 7. 8.

2.        ³¶m dJ© {àµÁ‘ Am¡a KZ EH$ g‘mZ h¢? g‘PmBE&

3. ³¶m EH$ ~hþ’$bH$ ‘| Ho$db 3 {Ì ŵOmH$ma ’$bH$ hmogH$Vo h¢? g‘PmBE&

4. ³¶m EH$ ~hþ’$bH$ ‘| Ho$db  4 {Ì ŵOmH$ma ’$bH$ hmogH$Vo h¢?

5. ¶yba gyÌ Ho$ Cn¶moJ go {ZåZ Vm{bH$m H$s ny{V© H$s{OE&

F 8 5 ?

V 6 ? 12

E ? 9 30

6. ³¶m EH$ ~hþ’$bH$ ‘| 10 ’$bH$, 20 {H$Zmao Am¡a 15 erf©H$ hmogH$Vo h¢?

7. {ZåZ Vm{bH$m H$s ny{V© H$s{OE&

dñVw  erfm] H$s g§»¶m {H$Zmamo| H$r g§»¶m
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(i) (ii) (iii) (iv)

(v) (vi) (vii)

8. {ZåZ Om{b {MÌm| go ~ZZodmbo 3-D dñVwE± ¶m AmH¥${V¶m| Ho$ Zm‘ {bImo&

9. {ZåZ {MÌm| H$mo MoH$ê$ëS> H$m°nr ‘| ~ZmH$a ‘mby‘ H$s{ME {H$ BZ‘| go H$m¡Zgo {MÌ KZ H$mo ~Zm
gH$Vo h¢?

(i)

(a) (b) (c) (d)

(e) (f) (g)

(h) (i)
(j)

(k)
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(ii). {ZåZ àíZm| Ho$ CÎma Xr{OE&

(a) Cg ~hþ’$bH$ H$m Zm‘ {b{IE {OgHo$ Mma erf©, Mma ’$bH$ hmo§&

(b) Cg R>mog dñVw H$m Zm‘ {b{IE {OgH$m H$moB© erf© Z hmo&

(c) Cg ~hþ’$bH$ H$m Zm‘ {b{IE {OZHo$ 12  {H$Zmao hmo&

(d) Cg R>mog dñVw H$m Zm‘ {b{IE {Og‘| EH$ hr Vb hmo&

(e) EH$ KZ KZm^ go H¡$go {^Þ h¡?

(f) Xmo AmH¥${V¶m| Ho$ Zm_ {c{IE {OZHo$ {H$Zmao, erf© Am¡a ’$bH$ H$s g§»¶m g‘mZ
hmoVr h¡?

(g) Cg ~hþ’$bH$ H$m Zm‘ {b{IE {OgHo$ 5 erf© Am¡a 5 ’$b h¢&

(iii). {ZåZ dñVwAm| Ho$ Zm‘ {b{IE&

(a) (b) (c) (d)

h‘Zo ³¶m grIm?

1. 2-D AmBgmo‘o{Q́>H$ q~Xþ H$mJµO na 3-D dñVwAm| Ho$ {MÌ H¡$go ~ZmVo h¢§?
2. 3-D AmH¥${V¶m| Ho$ VrZ {^Þ X¥î¶ h¢, D$naH$m Ñí¶, nmí¶© X¥î¶ Am¡a gm‘Zo H$m

Ñí¶&
3. ~hþ’$bH$ : R>mog dñVwE± {OZHo$ Vb gnmQ> hmo&
4. {àµÁ‘ : Bg ~hþ’$bH$ H$m erf© ^mJ Am¡a AmYma g‘mZ ~hþ̂ wO hmoVo h¢& Am¡a

AÝ¶ ’$bH$ Am¶VmH$ma ( g‘mÝVa MVŵ w©O) hmoVo h¢&
5. {nam{‘S> : dh ~hþ’$bH$ h¡ {OgH$m AmYma Am¡a erf© EH$ ~hþ̂ wO Am¡a AÝ¶

’$bH$ {Ì ŵO hmoVo h¢&

6. 2-D Ombr {MÌm| Ho$ Cn¶moJ go 3-D dñVwAm| H$mo ~ZmZm&

7. ~hþ’$bH$ Ho$ {bE ¶yba gyÌ : E + 2 = F + V.
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³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

ZrMo nm±M g‘ ~hþ’$bH$ h¢& g^r O{Q>b h¢, BÝh| ßboQ>mo H$s ¶mX ‘| A³ga ßboQ>mo{ZH$ R>mog H$hVo
h¢&

Ho$db KZ Eogm ~hþ’$bH$ h¡ Omo ñWmZ H$mo nyU© ê$n go ^aVm h¡&

~hþ’$bH$r¶  Ombr {MÌ

~hþ’$bH$ H$m Zm‘ gm‘Zo H$m ~hþ̂ wO Ombr {MÌ

MVwnm©ídr¶ 4 {Ì ŵO

Aï>’$bH$ 8 {Ì ŵO

KZ 6 MVŵ w©O

qde{V’$bH$ 20 {Ì ŵO

X²dmXem’$bH$ 12 n§M ŵO
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14.0 n[aM¶

gwaoe AnZo Cnhma ~³go na H$mJµO bnoQ>Zm MmhVm h¡& CgHo$ EH$ {‘Ì Zo 100  dJ©
go.‘r. H$mJµO ˜arXZo H$m gwPmd {X¶m, Xÿgao {‘Ì Zo 200 dJ© go.‘r. H$mJµO IarXZo
H$m gwPmd {X¶m& {H$gH$m gwPmd ghr h¡?

gwaoe H$mo H¡$go nVm MboJm {H$ Cgo {H$VZm H$mJ‹µµO ˜arXZm h¡?>

ñdm^m{dH$ h¡ {H$ Amdí¶H$ H$mJµO H$m n[a‘mU Cnhma ~³go Ho$ Vbr¶ joÌ’$b na
{Z ©̂a hmoJm&

Bg àH$ma H$s pñW{V¶m| ‘| ñd¶§ AnZr ‘XX H$aZo Ho$ {bE h‘| {d{^Þ R>mog dñVwAm| Ho$ g‘Vb Ho$ joÌ’$b H$s
JUZm H$aZo H$s [d{Y¶m| H$mo ‹grIZm hmoJm&

14.1 KZm^

‘moQ>m H$mJµO ¶m JÎmo go ~Zm KZm^ H$s AmH¥${V H$m ~³gm brOrE& CXmhaU Ho$ {bE X§V‘§OZ {S>ã~m br{OE& BgHo$
’$bH$m| H$s AmH¥${V H$m {ZarjU H$s{OE& g‘mZ ’$bH$ Ho$ {H$VZr Omo{S>¶m± h¢?

{MÌ Xo{IE, ¶{X bå~mB©  ‘l’, Mm¡S>mB© ‘b’, D±$MmB© ‘h’ BZHo$ ‘mnZ hmo Vmo Amn g‘mZ ’$bH$ Ho$ VrZ Omo‹[S>¶mo H$mo
XoI gH$Vo h¡§&

h

l b

b l

l

b

b

b

b

l

I III IV

II

VI

V

10
2015 cmcm

cm

AÜ¶m¶ 14

Ã™o¬ N˛Á qzfi¢˛¬ EÁ{∫ EÁÆoå (KZ Am¡a KZm^)
(SURFACE  AREA  AND  VOLUME  [CUBE  AND  CUBOID])

Toothpaste

h

b
l
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A~ h‘ ¶h XoI gH$Vo h¢ {H$ KZm^ H$m g§nyU© ’$b ³¶m h¡?

joÌ’$b I + joÌ’$b II + joÌ’$ba III + joÌ’$b IV + joÌ’$b V + joÌ’$b VI

=  h ×  l + l ×  b + b ×  h + l ×  h + b ×  h + l ×  b

Vmo g§nyU©Vb joÌ’$b =  2 (h ×  l + b ×  h + b ×  l)

=  2 (lb + bh + hl)

Cnhma Ho$ ~³go H$s D±$MmB©,bå~mB© Am¡a Mm¡S>mB©T 20go.‘r., 10go.‘r Am¡a 15go.‘r., h¢&

Vmo ~³go H$m g§nyU©Vb joÌ’$b =  2(20 ×  10 + 10 ×  15 + 15 ×  20)

=  2 (200 + 150 + 300)

=  2 (650)  =  1300  dJ© go.‘r

Bgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OE

1. {ZåZ KZm^ Ho$ g§nyU©Vb joÌ’$b H$mo kmV H$s{OE&

(i) (ii)

14.1.2 nmíd©Vb joÌ’$b:

• KZm^ Ho$ nmíµ¶© ’$bH$ (D$na Am¡a ZrMo Ho$ ’$bH$ H$mo
N>mo‹S>H$a) KZm^ H$m nmíd©Vb joÌ’$b ~ZmVo h¢, CXmhaU
Ho$ {bE Amn {Og H$‘ao ‘| ~¡R>o h¢, CgH$s Mmam| Xrdmamo§ H$m
Hw$b joÌ ’$b H$‘ao H$m nmíd©Vb joÌ’$b hmoVm h¡&

AV… KZm^ H$m nmíd©Vb joÌ’$b =

(L.S.A.) =   (l × h) + (b × h) + (l × h) + (b × h)

=   2lh + 2bh

=   2h (l + b)

4cm
4cm

10cm

6cm

4cm

2cm

h

l b

Bottom

Roof
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à¶ËZ H$amoà¶ËZ H$amoà¶ËZ H$amoà¶ËZ H$amoà¶ËZ H$amo

(i)     KZm^ H$s AmH¥${V H$m S>ñQ>a {Ogo AmnH$s AÜ¶m{nH$m H$jm ‘| Cn¶moJ H$aVr h¡&

      EH$ nQ´>r go BgH$s ŵOmAm| H$mo ‘mn H$a BgHo$ Vb H$m joÌ’$b kmV H$amo&
 (ii)   Bg S>oñQ>a H$mo J«m’$ nona na Bg Vah bno{Q>E {H$ µBgH$m nyam Vb T>±H$ Om¶&
      dJm] H$mo {J{Z¶o Am¡a joÌ’$b Om±M H$s{OE&
(iii)   AmnH$s H$jm Ho$ bå~mB©, Mm¡‹S>mB© Am¡a D±$MmB© H$mo ‘mn H$a kmV
      H$s{OE {H$
         (a) {I‹S>{H$¶m± Am¡a XadmµOm| Ho$ joÌ’$b H$mo N>moS>H$a H$‘ao H$m g§nyU©Vb joÌ
          ’$b kmV H$amo&
         (b)  H$‘ao H$m nmí¶©Vb joÌ’$b&
         (c)  H$‘ao ‘| MyZm bJdmZodmbm Hw$b joÌ’$b&

(i) l

b

b

hh

l Fig (ii)Fig (i)

Fig (iii)Fig (ii)Fig (i)

1. ³¶m h‘ H$h gH$Vo h¢ {H$ KZm^ H$m g§nyU©Vb
joÌ’$b =  nmí¶©Vb joÌ’$b+ 2 ×  AmYma H$m
joÌ’$b

2. ¶{X h‘ KZm^ H$s pñW{V H$mo {MÌ (i)  {MÌ
(ii) Ho$ ê$n ‘| ~XbVo h§¡, Vmo ³¶m nmíd©Vb
joÌ’$b g‘mZ hm|Jol?

3. KZm^ Ho$ ‘mn g‘mZ h¢ Vmo  l= b= h BgH$m
{MÌ ~ZmH$a Bg KZm^ H$m g§nyU©Vb joÌ’$b Am¡a nmí¶©Vb  joÌ’$b Ho$ {bE gyÌ {b{IE&

gmo{ME Am¡a MMm© H$s{OE

14.2  KZ

{ZåZ Ombr {MÌ (i) H$mo {J«S> nona na CVma H$a H$m{Q>E& {MÌ(i) ‘| {XIm¶o AZwgma aoImAm| na ‘mo‹S>H$a
{MÌ(ii) Am¡a {MÌ (iii) Ho$ AZwgma CZHo$ {H$Zmam| H$mo Xo{IE& CZH$s AmH¥${V ³¶m h¢? CZHo$ ’$bH$ Am¡a
‘mnZ H$s narjm H$s{OE&
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Bg KZ Am¡a nyd© ~Zm¶o JE KZm^ Ho$ AÝVa nhMmZZo H$m à¶mg H$sOrE& {ZarjU {H$¶o JE AÝVa
H$mo {b{IE&

(a) {MÌ (iv) Am¡a (v) H$m {ZarjU H$s{OE& ³¶m KZ Ho$ g^r ’$bH$m| H$s AmH¥${V dJm©H$ma h¡?
³¶m KZ H$s bå~mB©, D±$MmB© Am¡a Mm¡‹S>mB© g‘mZ h¢?

(b) EH$ KZ Ho$ {H$VZo ’$bH$ h¢? ³¶m g^r ’$bH$ g‘mZ h¢?
(c) ¶{X KZ Ho$ àË¶oH$ ŵOm H$s bå~mB© l h¡ Vmo àË¶oH$ ’$bH$ H$m joÌ’$b ³¶m hmoJm?
(d) KZ H$m g§nyU©Vb joÌ’$b ³¶m hmoJm?
(e) KZ H$m nmíd©Vb joÌ’$b ³¶m hmoJm?

à¶ËZ H$s{OE

(i) ‘A’ H$m gånyU©Vb joÌ’$b kmV H$amo Am¡a ‘B’ H$m nmíd©Vb joÌ’$b kmV
H$amo&

(ii) g§b½Z {MÌ Ho$ AZwgma EH$ KZm^ H$m {Z‘m©U
H$aZo Ho$ {bE Xmo KZ {OZHo$ àË¶oH$ ̂ wOm ‘b’ h¡,
H$mo Omo{‹S>E& ³¶m KZm^ H$m g§nyU©Vb joÌ’$b
hmoJm?

(iii) Ý¶yZV‘ Vb joÌ’$b Ho$ KZm^ H$m {Z‘m©U H$aZo Ho$ {bE {ZåZ 12 KZm| H$s
ì¶dñWm {H$g àH$ma H$amoJo?

(iv) 4×4× 4 ‘mnZ dmbr EH$ KZ Vbm| H$m joÌ’$b H$mo a§J {H$¶m J¶m h¡&KZ 64
KZm| ‘| {d^m{OV h¡& {H$VZo KZ Ho$ (a) 1 ’$bH$ na a§J h¡?   (b) 2 ’$bH$ na
a§J h¡? (c) 3 ’$bH$ na a§J h¡? (d) {H$gr ^r ’$bH$ na a§J Zht h¡ ?

l

l

l

l

l

l

l

b b b

10cm

10cm
10cm

A

8cm

8cm
8cm

B
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CXmhaU 1: EH$ KZm^ H$s bå~mB©, Mm¡‹S>mB© Am¡a D±$MmB© 15 go.‘r.,12 go.‘r., Am¡a 10 go.‘r.,
h¢& KZm^ H$m g§nyU© Vb joÌ’$b kmV H$amo&

hb: KZm^ H$s bå~mB© (l) = 15go.‘r.

KZm^ H$s Mm¡‹S>mB© (b) = 12go.‘r.

KZm^ H$s D±$MmB© (h) = 10go.‘r.

KZm^ H$m g§nyU© Vb joÌ’$b= 2 (lb + bh + hl)

= 2 (15 ×  12 + 12 ×  10 + 10 ×  15) dJ© go.‘r.

= 2 (180 + 120 + 150) dJ© go.‘r.

= 2 (450) dJ© go.‘r.

= 900 dJ© go.‘r.

CXmhaU 2 : ¶{X KZ Ho$ àË¶oH$ {H$Zmao H$mo XþJwZm {H$¶m Om¶ Vmo CgH$m g§nyU© Vb joÌ’$b {H$VZo
JwUm ~‹T>oJm?

hb: KZ Ho$ àË¶oH$ {H$Zmao H$mo ‘x’ ‘mZmo&

Z¶o KZ H$m {H$Zmam = 2 x

dmñV{dH$ KZ H$m g§nyU© Vb joÌ’$b =  6x2

{H$Zmao H$mo XþJwZm H$aZo go ~Zo Z¶o KZ H$m g§nyU© Vb joÌ’$b

=  6(2x)2  =  6(4x2)  =  4(6x2)
Z¶o KZ H$m g§nyU© Vb joÌ’$b =  4×dmñV{dH$ KZ H$m g§nyU© Vb joÌ’$b

AV… Z¶o KZ H$m g§nyU© Vb joÌ’$b dmñV{dH$ KZ Ho$ g§nyU© Vb joÌ’$b H$m 4 JwUm
h¢&

CXmhaU 3:  6 go.‘r., {H$Zmaodmbo Xmo KZ Ho$ Vbm| H$mo Omo‹S>m J¶m h¡&
{Z{‘©V KZm^ H$m g§nyU© Vb joÌ’$b kmV H$amo& ³¶m|?

hb: g§b½Z {MÌ Xo{IE& KZ Ho$ N>… ’$bH$ h¢& Xmo g‘mZ KZ H$mo Omo‹S>Zo go Xmo ’$bH$
{XImB© Zht XoVo h¢&

AV… ’$bH$m| H$s g§»¶m 12 − 2 = 10 dJm©H$ma ’$bH$ = 10 ×  l2 dJ© go.‘r.

Vmo KZm^ H$m g§nyU© Vb joÌ’$b  =  10 ×  (6)2  dJ© go.‘r.

                                                 =  10 ×  36  dJ© go.‘r. = 360  dJ© go.‘r.
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 Xÿgar {d{Y:

6 go.‘r. H$mo Xmo KZ Ho$ Vbm| H$mo Omo‹S>Zo go dh EH$ KZm^ H$s AmH¥${V boVm h¡, {OgHo$ bå~mB©, Mm¡‹S>mB©
Am¡a D±$MmB© H«$‘e… (6 + 6) go.‘r.6 go.‘r. Am¡a 6 go.‘r. AV…12 go.‘r. hmoVm h¢& KZm^ H$m hb…
KZm^ H$m joÌ’$b = 2 (lb + bh + lh)

= 2 (12 ×  6 + 6 ×  6 + 12 ×  6) cm2

= 2 (72 + 36 + 72) cm2

= 2 ×  180 cm2

= 360 cm2

CXmhaU  4: 60go.‘r. bå~o, 40 go.‘r.Mm¡‹S>o Am¡a 30 go.‘r. D±$Mo ~ÝX {S>ã~o H$mo 50 n¡go à{V 20
dJ© go.‘r. H$s Xa go a§JZo H$m IM© kmV H$amo&

hb::::: {S>ã~o H$s bå~mB© (l) = 60 cm

{S>ã~o H$s Mm¡‹S>mB© (b) = 40 cm

{S>ã~o H$s D±$MmB© (h) = 30 cm

{S>ã~o H$m g§nyU© Vb joÌ’$b = 2 (lb + bh + hl)

= 2 (60× 40 + 40 × 30 + 60 × 30) dJ© go.‘r.

= 2(2400 + 1200 + 1800) dJ© go.‘r.

= 2 × 5400 dJ© go.‘r.

= 10800 dJ© go.‘r.

       20 dJ© g|.‘r. a§JZo H$m IM© = 50 n¡go  =  é. 50
100

∴   1 dJ© go.‘r. a§JZo H$m IM© = é. 50 1
100 20

×

∴   10800 dJ© go.‘r. a§JZo H$m IM©  =    é. × ×
50 1 10,800

100 20

= é. 270
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Aä¶mg -14.1

1. {ZåZ {MÌ ‘| Xmo KZm^ AmH¥${V Ho$ {S>ã~o h¢& H$m¡Zgm {S>ã~m ~ZmZo Ho$ {bE H$‘ ‘mÌm nXmW©
H$s Amdí¶H$Vm hmoJr?

2. Cg KZ H$s ŵOm H$mo kmV H$s{OE {OgH$m g§nyU© Vb joÌ’$b 600 dJ© go.‘r. h¡&
3. à‘rbm Zo 1‘r. ×  2‘r. ×  1.5‘r. ‘mnZdmbo no{Q>H$m Ho$ ~mhar Vb na a§J bJm {X¶m& ZrMo Ho$

Vb H$mo N>mo‹S>H$a ¶{X dh AÝ¶ Vbm| na a§J bJmVr h¢, Vmo a§J bJm¶o JE Vbm| H$m joÌ’$b kmV
H$amo?

4. 20go.‘r.× 15 go.‘r.× 12 go.‘r. Ho$ ‘mnZ Ho$ KZm^ H$mo 5 dJ© go.‘r. H$s Xa H$m IM© kmV
H$amo&

14.3 KZ Am¡a KZm^ H$m Am¶VZ

EH$ {Ì{d{Z‘¶ dñVw X²dmam J«hU {H$¶o JE ñWmZ H$s ‘mÌm H$mo Am¶VZ H$hVo h¢& h‘mar Mmam| Amoa
Ho$ dmgñlVgwAm| Ho$ Am¶VZ H$s VwbZm H$aZo H$m à¶mg H$s{OE& CXmhaU Ho$ {bE H$‘ao H$m Am¶VZ
H$‘ao ‘| aIr hþB© Ab‘mar Ho$ Am¶VZ go A{YH$ h¡& Bgr
àH$ma AmnHo$ n|{gb Ho$ ~³go H$m Am¶VZ CgHo$ A§Xa
aIo hþE noZ ¶m a~‹S> Ho$ Am¶VZ go A{YH$ hmoVm h¡& ³¶m
Amn BZ‘| go {H$gr dñVw Ho$ Am¶VZ H$mo OmZVo h¢?
¶mX H$s{OE, EH$ joÌ H$m joÌ’$b kmV H$aZo Ho$ {bE
h‘ dJ© BH$mB© H$m Cn¶moJ H$aVo h¢? Am¶VZ H$mo h‘ H¡$go
kmV H$agH$Vo h¢? ¶hm± na EH$ R>mog H$m Am¶VZ kmV
H$aZo Ho$ {bE h‘ KZ BH$mB© H$m Cn¶moJ H$aVo h¢, ³¶m|
{H$ KZ gw{dYmOZH$ R>mog AmH¥${V h¢& ({Og àH$ma
joÌ’$b kmV H$aZo Ho$ {bE dJ© gw{dYmOZH$ h¢&)
joÌ’$b ‘mnZo Ho$ {bE h‘ joÌ’$b H$mo dJ© BH$mB¶m| ‘| {d^m{OV H$aVo h¢& Cgr àH$ma EH$
R>mog Am¶VZ kmV H$aZo Ho$ {bE ñWmZ H$mo KZ BH$mB¶m| ‘| {d^m{OV H$aZo H$s Amdí¶H$Vm hmoVr h¢&
BH$mB© KZ, KZ H$s BH$mB© bå~mB© h¡& {ZarjU H$s{OE {H$ {^Þ àH$ma go ì¶dpñWV àË¶oH$ KZ H$m
Am¶VZ 8 KZ BH$mB© h¡& (D$na Ho$ {MÌ Ho$ AZwgma)
h‘ ¶h H$h gH$Vo h¢ {H$ EH$ R>mog Ho$ Am¶VZ H$m ‘mnZ, Cg‘| CnpñWV BH$mB© KZm| H$s g§»¶m H$mo
{JZH$a {H$¶m OmVm h¢& gm‘mÝ¶V… Am¶VZ Ho$ ‘mnZ Ho$ Cn¶moJ H$aZo dmbo KZ BH$mB¶m±-
1 KZ go.‘r. = 1 go.‘r. × 1 go.‘r. × 1 go.‘r. = 1 go.‘r.3

= 10 {‘.‘r. × 10 {‘.‘r. × 10 {‘.‘r. = ____________________ {‘.‘r.3

1 KZ go.‘r. = 1 ‘r. × 1 ‘r. × 1 ‘r. = 1 ‘r.3

= 100 go.‘r. × 100go.‘r. × 100go.‘r. = ____________________ go.‘r.3

1 cubic mm = 1 {‘.‘r. × 1 {‘.‘r. × 1 {‘.‘r. = 1 {‘.‘r.3

= 0.1  go.‘r. × 0.1  go.‘r. × 0.1  go.‘r. = ____________________  go.‘r.3

50
50

50

4060

50
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14.3.1  KZm^ H$m Am¶VZ
g‘mZ n[aUm‘ Ho$ 36 KZ br{OE& (AV… àË¶oH$ KZ H$s ŵOm g‘mZ h¢&) Ea KZm^ Ho$ {Z‘m©U Ho$
{bE BZH$s ì¶dñWm H$s{OE& BZH$mo h‘ H$B© àH$ma go ì¶dpñWV H$a gH$Vo h¢& {ZåZ Vm{bH$m H$m
{ZarjU H$s{OE Am¡a [aº$ ñWmZm| H$s ny{V© H$s{OE&

KZm^ bå~mB© Mm¡‹S>mB© D±$MmB© l × b × h = V

(l) (b) (h)

(i) 12 3 1 12 × 3 × 1 = 36

(ii) ... ... ... ...

(iii) ... ... ... ...

(iv) ... ... ... ...

AmnZo ³¶m XoIm? ³¶m AmnH$mo KZm^ Ho$ ‘mn Am¡a CgHo$
Am¶VZ Ho$ ~rM Hw$N> g§~§Y H$s OmZH$mar {‘br?
³¶m| {H$ h‘Zo KZm^ Ho$ {Z‘m©U Ho$ {bE 36 KZm| H$m Cn¶moJ
{H$¶m, àË¶oH$ KZm^ H$m Am¶VZ 36 KZ BH$mB© hmoJm& ¶h KZm^ H$s bå~mB©, Mm¡‹S>mB© Am¡a D±$MmB© Ho$
JwUZ’$b Ho$ ~am~a h¢& Cn¶w©³V CXmhaU go h‘ ¶h H$h gH$Vo h¢ {H$ KZm^ H$m Am¶VZ = l × b ×
h.CgHo$ AmYma H$m joÌ’$b l × b h¢ Vmo h‘ ¶h ^r H$h gH$Vo h¢ {H$-
KZm~ H$m Am¶VZ =AmYma H$m joÌ’$b  × D±$MmB©

H$m¶©H$bmn
EH$ H$mJµO H$m nÌ> boH$a CgH$m joÌ’$b ‘m{nE&
g‘mZ n[aUm‘ Ho$ H$mJµO Ho$ nÌm| H$m T>oa O‘mZo go
KZm^ H$m {Z‘m©U hmoVm h¢& O¡go g§b½Z {MÌ ‘|
{XIm¶m J¶m h¡& Bg T>oa H$s D±$MmB© H$mo ‘m{nE& nÌ
Ho$ joÌ’$b H$mo nÌm| H$s T>oa Ho$ D±$MmB© go JwUm H$aHo$
KZm^ H$m Am¶VZ kmV H$s{OE&

12 units 3 units

1

6 units 3 units

2

9 units

4 
un

its

6 units

6 units

1

l b

h

l
b

hh
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     Bgo H$s{OE

KZm^ H$m Am¶VZ kmV H$s{OE {OgH$s bå~mB©, Mm¡‹S>mB© Am¡a D±$MmB© H«$‘e…  6go.‘r.,
4go.‘r. Am¡a 5 go.‘r. h¢&

KZm^ H$s bå~mB© H$s Amoa 1 KZ g|Q>r‘rQ>a Ho$ ãbm°H$ a{IE& bå~mB© H$s Amoa h‘ {H$VZo
ãbmH$ aI gH$Vo h¢? KZm^ H$s bå~mB© 6 go.‘r. h¡ Vmo h‘ 6 ãbm°H$ aI gH$Vo h¢&
Mm¡S>mB© H$s Amoa {H$VZo ãbm°H$ aI gH$Vo h¢? 4 ³¶m| {H$ ¶o  4 go.‘r. h¡& Vmo EH$ naV
‘| 6 × 4 ãbm°H$ hmoVo h¢& KZm^ ‘| ãbmH$ Ho$ {H$VZo naV bJm gH$Vo h¢? 5 naV ³¶m|
¶o  {H$  ¶o 5 go.‘r. h¡& àË¶oH$ naV ‘| 6 × 4 ãbmH$ hmoVo h¢& Vmo 5 naVm| ‘|  6 ×  4 ×
5 ãbm°H$ hmoVo h¢& AV… bå~mB© ×Mm¡‹S>mB© × D±$MmB©&

14.3.2 KZ H$m Am¶VZ…
EH$ KZ Omo KZm^ hmo, {OgHo$ bå~mB©, Mm¡‹S>mB© Am¡a D±$MmB© g‘mZ hmo&

Vmo KZ H$m Am¶VZ =  ŵOm ×  ŵOm ×  ŵOm
=  ( ŵOm)3 = a3

Ohm± a KZ H$s ŵOm h¡&
KZ H$s bå~mB© KZ H$m Am¶VZ

10 {‘.‘r.=1go.‘r. 1000{‘.‘r.3 = 1go.‘r.3

10 S>o.‘r.= 1S>o.‘r. 1000 go.‘r.3 = 1S>o.‘r.3

10S>o.‘r. = 1‘r. 1000 S>o.‘r.3 = 1 S>o.‘r.3

100go.‘r.=1‘r. 1000000 go.‘r.3 = 1 ‘r.3

1000‘r.=1{H$.‘r. 1000000000 ‘r.3=1{H$.‘r.3

gmYmaUV… h‘ Ðdm| Ho$ Am¶VZ H$mo {‘ëbr brQ>a ({‘.br.) ¶m brQ>a (br) ‘| ‘mnVo h¢&

5cm

6cm
4cm

a

a

a

5cm

4cm

6cm
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   AmJo, 1go.‘r.3 = 1 {‘.br.
1000 ,go.‘r.3 = 1 br.
1‘r.3 = 1000000 go.‘r.3 = 1000 br.

= 1 {H$.br. ({H$bmo brQ>a)
     CXmhaU 5: EH$ bH$‹S>r Ho$ ãbm°H$ H$m Am¶VZ kmV H$s{OE {OgH$s bå~mB© 20go.‘r.,Mm¡‹S>mB©

10go.‘r. Am¡a D±$MmB© 8 g|.‘r. hmo&
      hb: bH$‹S>r H$m ãbm°H$ EH$ KZm^ h¡ Am¡a KZm^ H$m Am¶V = l × b × h

¶hm± bå~mB© (l) = 20 go.‘r., Mm¡‹S>mB© (b) = 10 go.‘r., Am¡a D±$MmB© (h) = 8 go.‘r.
ãbm°H$ H$m Am¶VZ = 20 go.‘r. × 10 go.‘r. × 8 go.‘r.= 1600 go.‘r.3

      CXmhaU 6: EH$ nmZr H$m Q>¢H$ 1.4 ‘r.bå~m, 1‘r.Mm¡‹S>m Am¡a 0.7‘r.Jham h¡& Q>¢H$ H$m Am¶VZ
brQ>am| ‘| kmV H$amo&

      hb: Q>¢H$ H$s bå~mB© (l) = 1.4 ‘r. = 140 go.‘r.
Q>¢H$ H$s Mm¡‹S>mB© (b) = 1 ‘r.= 100 go.‘r.
Q>¢H$ H$s JhamB© (h) = 0.7 ‘r. = 70 go.‘r.
Q>¢H$ H$m Am¶VZ   = l × b × h
= (140 × 100 × 70) go.‘r.3

= 
140 100 70

1000
× ×

 brQ>a

=  980 brQ>a

Bgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OE

64 BH$mB© KZm| H$s ì¶dñWm H$B© àH$ma H$s{OE {H$ EH$ KZm^ H$m {Z‘m©U hmo& àË¶oH$
ì¶dñWm Ho$ Vb H$m joÌ’$b kmV H$amo& ³¶m g‘mZ Am¶VZ H$m R>mog KZm^, g‘mZ Vbr¶
joÌ’$b H$m hmo gH$Vm h¡?

   ³¶m AmnH$mo ‘mby‘ h¢?
 ‘mÌm  ‘mÌm  ‘mÌm  ‘mÌm  ‘mÌm (Capacity):

   Am¶VZ Am¡a ‘mÌm, BZ Xmo eãXm| ‘| ~hþV AÝVa Zht h¡&
(a)Am¶VZ, dñVw X²dmam J«hU {H$¶o J¶o ñWmZ H$mo gy{MV H$aVm h¢&
(b)‘mÌm, Cg n[a‘mU H$mo gy{MV H$aVm h¡, Omo nmÌ ‘| hmo&
¶{X EH$ nmZr H$m {Q>Z ‘| 100 KZ go.‘r. Ob hmoVm h¢, Vmo {Q>Z ‘|
nmZr H$s ‘mÌm 100 KZ go.‘r.  h¢& ‘mÌm H$mo brQ>am| Ho$ nX ‘| ̂ r ‘mnm
OmVm h¢&

‘mÌm‘mÌm‘mÌm‘mÌm‘mÌmAm¶VZ
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       CXmhaU 7:EH$ KZm^ H$s Mm¡‹S>mB© CgHo$ bå~mB© H$m AmYm h¡ Am¡a D±$MmB© bå~mB© H$m XþJwZm h¡&
KZ H$m XþJwZm h¡& KZ H$m Am¶VZ kmV H$amo&

       hb: KZm^ H$s bå~mB© H$mo  x BH$mB© ‘mZmo

KZm^ H$s Mm¡‹S>mB© =  2
x

 BH$mB©

Am¡a KZm^ H$s D±$MmB©  =  2x BH$mB©
KZm^ H$m Am¶VZ   =  bå~mB©× Mm¡‹S>mB© × D±$MmB©

=  (x ×  2
x

 ×2x)KZ BH$mB©

=  x3 KZ BH$mB©
      CXmhaU     8: EH$ noR>r 1.8 ‘r. bå~r 90 go.‘r.Mm¡S>r Am¡a 60 go.‘r. D±$Mr h¢& 6 go.‘r. × 4.5

g o.‘r.× 40 {‘.‘r. ‘mn H o $  gm~ wZ H o $  {Q > {H $¶m |  H $ s n oR > r ‘ |
Bg Vah O‘mZm ho {H$ H$moB© OJh Z ~Mo Vmo ~VmBE {H$ noQ>r ‘| {H$VZo gm~wZ O‘m
gH$Vo h¢?

    hb: noR>r H$s bå~mB©  (l) = 1.8 ‘r.  = 180 go.‘r.
noR>r H$s Mm¡‹S>mB© (b) = 90 go.‘r.
noR>r H$s D±$MmB© (h) = 60 go.‘r.
noR>r H$m Am¶VZ = l ×  b ×  h

= 180 ×  90 ×  60 go.‘r.3

= 972000 go.‘r.3

gm~wZ H$s bå~mB© = 6 go.‘r.
gm~wZ H$s Mm¡‹S>mB© = 4.5 go.‘r.
gm~wZ H$s D±$MmB© = 40 {‘.‘r. = 4 go.‘r.
gm~wZ H$s Am¶VZ = 6 ×  4.5 ×4 go.‘r.3

= 108.0 go.‘r.3

∴  Amdí¶H$ gm~wZ H$s g§»¶m

=
Volume of the box

volume of one soapcake

=
972000

108
= 8000

AV… noR>r ‘|  8000 gm~wZ H$mo O‘m gH$Vo h¢&
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CXmhaU 9: KZm^ Ho$ AmH$ma Ho$ bH$‹S>r Ho$ ãbm°H$ H$s bå~mB©, Mm¡‹S>mB© Am¡a D±$MmB© H«$‘e…21go.‘r.
9go.‘r. Am¡a 8go.‘r. h¢& 3go.‘r. ̂ wOmdmbo {H$VZo KZm| H$mo Bg‘| go H$mQ> gH$Vo h¢?
bH$‹S>r H$m Am¶VZ {H$VZm h¡&

hb: KZm^ H$s bå~mB© (l) = 21 go.‘r.

KZm^ H$s Mm¡‹S>mB© (b) = 9 go.‘r.

KZm^ H$s D±$MmB©(h) = 8 go.‘r.

KZm^ H$m Am¶VZ =  21 × 9 × 8 = 1512 KZ go.‘r.

bå~mB© Hr Amoa go H$Q>o OmZodmbo KZm| H$s g§»¶m = 
21
3  = 7

   Mm¡‹S>mB© Hr Amoa go H$Q>o OmZodmbo KZm| H$s g§»¶m = 
9
3  = 3

   D±$MmB© Hr Amoa go H$Q>o OmZodmbo KZm| H$s g§»¶m = 
8
3  = 2.6

D±$MmB© H$s Amoa go Ho$db 2 KZ H$mo H$mQ> gH$Vo h¢, ~mH$s Zï> hmoJm&

                     ∴  H$Q>o J¶o Hw$b KZm| H$s g§»¶m = 7 × 3 × 2

= 42

               àË¶oH$ KZ H$m Am¶VZ = 3 × 3 × 3 = 27 go.‘r.3

                                     g^r KZm| H$m Am¶VZ = 27 × 42

= 1134 go.‘r.3

∴  Zï> hþE bH$‹S>r H$m Am¶VZ    = 1512 – 1134 = 378 go.‘r.3

CXmhaU 10: KZm^ H$s AmH$ma Ho$ Obme¶ ‘| 60 brQ>a à{V {‘ZQ> H$s Xa go nmZr ^am Om ahm
h¡& Obme¶ H$m Am¶VZ 108 ‘r.3h¡& Obme¶ H$mo ̂ aZo Ho$ {bE {H$VZo K§Q>m| H$m g‘¶
bJoJm?

hb : Obme¶ H$m Am¶VZ = 108 ‘r.3 = 108 ×   1000 brQ>a

 (∵  1‘r.3 = 1000 brQ>a)
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60brQ>a à{V {‘ZQ> H$s Xa go Obme¶ ^a ahm h¡&

                       ∴  Amdí¶H$ g‘¶  = 
108 1000

60
×

 {‘ZQ>

                   = 
108 1000

60 60
×
×

 K§Q>o= 30 K§Q>o

CXmhaU 11 :  4000 OZ g§»¶m Ho$ Jm±d ‘| àË¶oH$ ì¶p³V H$mo à{V{XZ 150 brQ>a nmZr H$s
Amdí¶H$Vm hmoVr h¡& dhm± EH$ Q>¢H$ h¡ {OgH$m ‘mnZ 20 ‘r. , 15 ‘r.  6‘r. h¡ Vmo
Q>¢H$ H$mo EH$ ~ma ^aZo go nmZr {H$VZo {XZ Ho$ {bE n¶m©á hmoJm?

hb : Q>¢H$ H$m Am¶VZ                       = 20 ‘r. ×  15 ‘r. ×  6 ‘r.

= 1800 ‘r.3 = 1800000 br.

1 ì¶p³V Ho$ {bE 1{XZ Cn¶moJ H$aZodmbo$ nmZr H$m Am¶VZ = 150 br.

 Hw$b OZVm Ho$ {bE Amdí¶H$ nmZr H$m Am¶VZ  = 150 ×  4000

Amdí¶H$ {XZm| H$s g§»¶m  =

                =  
1800000

150 4000×
 = 3 {XZ

Aä¶mg - 14.2

1. ZrMo {X¶o JE ‘mndmbo KZm^ Ho$ Am¶VZ H$mo kmV H$s{OE&

bå~mB© Mm¡‹S>mB© D§±MmB©
(i) 8.2 ‘r. 5.3 ‘r. 2.6 ‘r.
(ii) 5.0 ‘r. 4.0 ‘r. 3.5 ‘r.
(iii) 4.5 ‘r. 2.0 ‘r. 2.5 ‘r.

Q>¢H$ H$m Am¶VZ
EH$ {XZ ‘| ^ao nmZr H$m Am¶VZ
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2. Q>¢H$ Ho$ A§Xa Ho$ ‘mn {X¶o JE h¢, Q>¢H$ Am¶VZ kmV H$s{OE& àË¶oH$ Q>¢H$ Ho$ Am¶VZ H$mo KZ
‘rQ>a Am¡a brQ>a ‘| ì¶³V H$s{OE&

  bå~mB©  Mm¡‹S>mB©   D§±MmB©

   (i) 3 ‘r. 20 go.‘r. 2 ‘r. 90 go.‘r. 1 ‘r. 50 go.‘r.

  (ii) 2 ‘r. 50 go.‘r. 1 ‘r. 60 go.‘r. 1 ‘r. 30 go.‘r.

  (iii) 7 ‘r. 30 go.‘r. 3 ‘r. 60 go.‘r. 1 ‘r. 40 go.‘r.

3. ¶{X KZ H$s bå~mB© H$mo AmYm {H$¶m Om¶ Vmo Am¶VZ H$m ³¶m hmoJm? ³¶m Am¶VZ ^r H$‘
hmoJm? ¶{X hm±, Vmo {H$VZm?

4. {ZåZm§{H$V ŵOmAm| dmbo KZ H$m Am¶VZ kmV H$s{OE&

(i)  6.4 go.‘r. (ii)  1.3 ‘r. (iii)  1.6 ‘r.

5. 8 ‘r.bå~r, 6 ‘r. D±$Mr Am¡a 22.5 go.‘r. ‘moQ>r Xrdma ~ZmZo Ho$ {bE {H$VZo BªQ> H$s
Amdí¶H$Vm h¢? ¶{X àË¶oH$ BªQ> Ho$ ‘mn 25 go.‘r., 11.25 go.‘r.,  6 go.‘r. hmo&

6. EH$ KZm^ Omo 25 go.‘r. bå~m , 15 go.‘r.Mm¡‹S>m, Am¡a  8 go.‘r. D±$Mm h¡&16 go.‘r. Am¶VZ dmbo
KZ Am¡a Bg KZm^ ‘| {H$VZm A§Va h¡?

7. EH$ ~§X noR>r H$mo 1go.‘r. ‘moQ>mB© H$s bH$‹S>r go ~Zm¶m J¶m h¡& noR>r Ho ~mhar ‘mn 5 go.‘r. ×
4 go.‘r. ×  7 go.‘r.hmo Vmo Cn¶moJ {H$¶o JE bH$‹S>r H$m Am¶VZ kmV H$amo&

8. H«$‘e…  20 go.‘r.,  18 go.‘r. Am¡a 16 go.‘r. bå~mB©, Mm¡‹S>mB© Am¡a D±$MmB© dmbr EH$ KZm^ go
4 go.‘r. ŵOmdmbo {H$VZo KZm| H$mo H$mQ> gH$Vo h¢?

9. 12go.‘r. ×  9 go.‘r. ×  6 go.‘r. n[a‘mU Ho$ KZm^ go 4 go.‘r. ×  3 go.‘r. ×  2 go.‘r. n[a‘mU
Ho$ {H$VZo KZm| H$mo ~Zm gH$Vo h¢?

10. KZm^ H$s AmH¥${V Ho$ nmÌ H$s bå~mB© 30 go.‘r. bå~r h¡ Am¡a Mm¡‹S>mB© 5 go.‘r. h¡& 4.5 brQ>a
nmZr boZo Ho$ {bE CgH$s D±$MmB© {H$VZr hmoZr Mm{hE?
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h‘Zo ³¶m grIm?

1. ¶{X  l, b, h KZm^ Ho$ VrZ ‘mn h¢ Vmo :

(i)  CgH$m nmí¶©Vb joÌ’$b 2h (l + b) h¡&

(ii) CgH$m g§nyU©Vb joÌ’$b 2 (lb + bh + hl) h¡&

2. `Xr KZ H$s ŵOm a hmoVmo?

(i) KZ H$m nmí¶©Vb joÌ’$b   4a2 h¡&

(ii) KZ H$m g§nyU©Vb joÌ’$b  6a2 h¡&

(iii)KZ H$m Am¶VZ   l × b × h h¡&

(iv)KZ H$m Am¶VZ ŵOm × ŵOm × ŵOm = a3 h¡&

3. 1 go.‘r.3 = 1 {‘.br.

1 br. = 1000 go.‘r.3

1 ‘r.3 = 1000000 go.‘r.3 = 1000 br.

= 1 {H$.br. ({H$bmbrQ>a)
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15.0 n[aM¶n[aM¶n[aM¶n[aM¶n[aM¶

H$ënZm H$s{OE … EH$ {XZ Amn EH$ {d{MÌ g§gma ‘| ZtX go OmJ|Jo- {~Zm
g§»¶mAm| Ho$ g§gma, AmnH$m {XZ H¡$go ~rVVm hmoJm?

Amn {H$gr ^r H¡$b§S>a H$mo Zht XoI|Jo {H$ {Oggo AmnH$mo Cg {XZ H$m nVm Zht
hmoJm {H$ dh {XZ H$m¡Zgo ‘hrZo H$m h¢? Amn AnZo {‘Ìm| H$mo ’$moZ na YÝ¶dmX
Zht Xo nmE±Jo ³¶m|{H$ Q>o{b’$moZ Z§~a Zht hmoJm! Am¡a hm±! Amn ghr h¡& AmnH$mo
ñHy$b Ho$ {bE Xoa hmoJr Am¡a ¶{X K{‹S>¶m± Zht hmoVt Vmo Amn AnZo ng§XrXm
H$mQy>©Z/Ymamdm{hH$ NyQ> Om¶oJr Am¡a hm±!{~Zm gx§»`mAm| H$o$ {H«$Ho$Q> Zht Am¡a \w$Q>~mb Zht Vmo {~Zm g§»`mAm| Ho
ahZo H$m {dMma R>rH$ Zht h¡& `{X Amn {H$gr dñVw H$m _yë` OmZZm MmhVo h¢ `m Amn {H$gr dñVw H$mo AnZo
{_Ìm| _| ~m±Q>Zm MmhVo h¢ Vmo H¡$go H$amoJo?Š`m Amn AZw_mZ bJm gH$Vo h¢ {H$ ò _m¡{bH$ {H«$`mE± Š`m h¢? BZ
g^r _m¡{bH$ {H«$`mAm| _| g§»`mE±, {d^mOZ Ho$ {Z`_ J«ñV (g§~Õ) h¢& {d^mOZ Ho$ {Z`_ ~VmVo h¢ {H$ h_| {H$gr
g§»`mE± H$s ^mOH$Vm H$mo {~Zm ^mJ {H$E kmV H$aZo _§o ghm`Vm H$aVo h¢& M{bE h_ Hw$N> _m¡{bH$ {H«$`mE± Am¡a
{d^mOZ Ho$ {Z`_m| Ho$ Cn`moJ go g§»`mAm| go Iob|&
 15.1 {d^mOZ Ho$ {Z`_

Hw$N> g§»`mAm| H$mo boH$a Om±M H$s{OE {H$ BZ_o§ go H$m¡Zgr g§»`mE± 2 go {d^m{OV h¢, 3 go {d^m{OV h¢ Am¡a Bgr
àH$ma 7 VH$ H$s{OE&

O~ EH$ g§»`m ‘a’ g§»`m ‘b’ H$mo nyU©V… {d^m{OV H$aVr h¡ Vmo h_ `h H$hVo h¢ {H$ ‘b’ , ‘a’ go {d^m{OV h¡&

Bg AÜ`m` _| h_ ^mOH$Vm ({d^mOZ) Am¡a BgHo$ nrN>o {N>no VH©$ Ho$ ~mao _| nT>|Jo& g~go nhbo h_| ñWm{ZH$
_mZ Am¡a I§‹S>m| H$m nwZ…ñ_aU H$a|Jo&

15.1.1  EH$ A§H$ H$m ñWm{ZH$ _mZ :

EH$ g§»`m 645 H$mo boH$a {dñVma ê$n _| {b{IE& 645 = 600 + 40 + 5 = 6 ×  100 + 4 × 10 + 5 × 1

Xr JB© g§»`m _| 6 H$m ñWm{ZH$ _mZ 600 h¡& Am¡a 4 H$m ñWm{ZH$ _mZ 40 h¡& 645 _| 6 g¢H$S>o, 4 XhmB© Am¡a 5
BH$mB© h¢&

g§»¶mAm| go Iob (PLAYING  WITH  NUMBERS)

AÜ¶m¶ 15
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Bgo H$amoBgo H$amoBgo H$amoBgo H$amoBgo H$amo:

aoIm§{H$V eãXm| H$m ñWm{ZH$ _mZ {bImo&

(i)  29879 (ii)  10344 (iii) 98725

15.1.2 g§»`mAm| H$m {dñVma ê$n :

EH$ g§»`m H$mo {dñVma ê$n _| {bIZm h_| AmVm h¡& gmW hr g§»`mAm| H$mo Xg Ho$ KmVm§H$ H$m Cn`moJ H$aVo hþE
ì`ŠV H$aZo go ^r h_ n[a{MV h¢&

CXmhaU Ho$ {bE

à_m{UH$ A§H$        {dñVma ê$n                         KmVm§H$ ê$n

                68 =60+8 = (10 ×  6) + 8 = (101 ×  6) + (100 ×  8)

                 72=70+2 = (10 ×  7) + 2 = (101 ×  7) + (100 ×  2)

EH$ Xmo A§H$m| H$s g§»`m H$mo 10a + b  _mZm| ‘a’ Am¡a ‘b’ H«$_e… XhmB© Am¡a BH$mB© Ho$ A§H$ h¢& D$na Ho$ à_m{UH$
A§H$Z H$m Cn`moJ H$aVo hþE g§»`m H$mo (10×a) + b = (101×a) + (1×b). (Ohm± a ≠ 0)

Ho$ ê$n _| {bI gH$Vo h¢&

A~ h_ 658 H$m CXmhaU b|Jo&

         à_m{UH$ A§H$ {dñVma ê$n KmVm§H$ ê$n

     658 = 600 + 50 + 8  = 100 ×  6 + 10 ×  5 + 1 ×  8  =  102 ×  6 + 101 ×  5 + 1 ×  8

Bgr àH$ma  759 = 700 + 50 + 9  = 100× 7 + 10× 5 + 1× 9       =  102 × 7 + 101× 5 + 1× 9

gm_mÝ` ê$n _| a, b, Am¡a c A§H$mo§ go ~Zr VrZ A§H$m| dmbr g§»`m H$mo 102a + 101b + c                            =
100×  a + 10×  b + c =  100a + 10b + c, (Ohm± a ≠  0) {bIm OmVm h¡&

EH$ g§»`m Ho$ {dñVma ê$n H$mo h_ Bg àH$ma {bI gH$Vo h¢&

3456 = 3000 + 400 + 50 + 6 = 1000 ×  3 + 100 ×  4 + 10 ×  5 + 6

=  103 ×  3 + 102 ×  4 +101 ×  5 + 6

Bg àH$ma a, b, c Am¡a d A§H$m| go ~Zr Mma A§H$m| dmbr g§»`m H$mo h_ {Z{åZ àH$ma go {bI gH$Vo h¢&
1000a + 100b + 10c + d = 1000 ×  a + 100 × b + 10 ×  c + d (Ohm±  a ≠ 0)

       =  103a  + 102b + 101 c + d.

h‘ OmZVo h¢ {H$
10o = 1
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1 ×  36 = 36      4 ×  9 = 36

2 ×  18 =36       6 ×  6 = 36

3 ×  12 = 36

Bgo H$s{OE :

1. {ZåZ g§»`mAm| H$mo {dñVma ê$n _| {b{IE&
(i)  65 (ii)  74 (iii)  153 (iv)  612

2. {ZåZ H$mo à_m{UH$ A§H$Z _| {b{IE&
(i)  10 ×9 + 4 (ii) 100 ×  7 + 10 ×  4 + 3

3. [aŠV ñWmZ H$s ny{V© H$s{OE&
(i)  100 ×  3 + 10 ×  _____ + 7  =      357
(ii) 100 ×  4 + 10 ×  5 + 1 =     ________
(iii) 100 ×  _____ + 10 ×  3 +  7    =  737
(iv) 100 ×  ____ + 10 ×  q + r = pqr
(v) 100 ×  x + 10 ×  y + z    =  ____________

15.1.3 g§»`mAm| Ho$ JwUZ\$b Am¡a JwUH$:

36 H$m JwUZIÊS Š`m h¡ ?
36 Ho$ JwUZIÊS>1, 2, 3, 4, 6, 9, 12, 18, 36. h¢& {OZ_|
36 H$m g~go ~‹S>m IÊS H$m¡Zgm>  h¡?
h_ H$h gH$Vo h¢ {H$ àË òH$ IÊS> {X ò JE g§»`m go H$_ `m
CgHo$ g_mZ hmoVm h¡& g§»`m H$m g~go ~‹S>m IÊS> ñd §̀ dh
g§»`m hr h¡&
AV… àË òH$ g§»`m ñd §̀ H$m IÊS> ahVm h¡ Am¡a ‘1’ g^r g§»`mAm| H$m IÊS> hmoVm h¡&
7 ×  1 = 7 , 9 ×  1 = 9,
`{X {H$gr g§»`m Ho$ 1 Am¡a ñd §̀ H$mo N>mo‹S>H$a H$moB© I§S> Zht h¡, Vmo CgHo$ ~mao _| Amn Š`m H$h gH$Vo h¢? do ê$T>
g§»`mE± hmoVr h¢&
CXm : 2, 3, 5, 7, 11, 13,….Am{X&

 23 , 4567 , 89  EH$ é{MH$a g§»`mAm| H$m g_wÀM` h¢ Omo H«$_mJV A§H$m| go ~Zo h¢& Om±M H$aHo$ Xo{IE
{H$-

{ZarjU H$r{OE {H$  191, 911, 199, 919, 991 g§»¶mE± ê$T> h¢ ¶m Zht?

g§»`mE± 828179787776757473727170696867666564636261605958575655545352
51504948474645444342414039383736353433323130292827262524232221201918
1716151413121110987654321
do g§»`mE± {OZH$m Ama§̂  82 go hþAm h¢ Am¡a A§V 1 go, Eogr g§»`mE± ê$T> g§»`mE± H$hbmVr h¢&

SCERT TELA
NGANA



J{UV  VIII318

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

148 Ho$ ê$T> JwUZ IÊS> br{OE&
148 = 2 ×  74  = 2 ×  2 ×  37  = 22 ×  371

148 H$o$ IÊ‹‹S>mo§ H$r g§»¶m ê$T> IÊS>m| Ho$ JwUZ’$b  (IÊS>m| Ho$ KmVm§H$
+ 1) hmoVm h¡&
AWm©V (2 + 1) ×  (1 + 1) = 3× 2 = 6

do h¢- 1, 2, 4, 37, 74, 148.

¶{X EH$ g§»¶m H$mo ê$T> g§»¶mAm| Ho$ JwUZ’$b Ho$ ê$n ‘| {bI gH$Vo h¢& AV…
N = 2a ×  3b × 5c ...

N Ho$ IÊS>m| H$s g§»¶m (a + 1) (b + 1) (c + 1) ...hmoJm&
6 H$o$ àW‘  5 JwUH$ ³¶m h¢ ?
6 ×  1 = 6 ,   6 ×  2  = 12,   6 ×  3 = 12,   6 ×  4 = 24 ,   6 ×  5 = 30
6 H$o$ àW‘ 5 JwUH$ h¢- 6,12, 18, 24, 30    6.

h‘ {H$VZo JwUH$ {bI gH$Vo h¢? AZ§V JwUZ&
h‘ ¶h H$h gH$Vo h¢ {H$ Xr JB© g§»¶m Ho$ JwUZ AZ§V h¢&

BÝho§ H$s{OE:

1. {ZåZ g‘ g§»¶mAm| Ho$ g^r IÊS>m| H$mo {b{IE&
(a) 24 (b)  15 (c)  21 (d)  27

(e)  12 (f)  20 (g)  18 (h)  23 (i)  36

2. àW‘ nm±M JwUZ {b{IE&
(a)  5 (b)  8 (c)  9

3. {ZåZ g§»¶mAm| H$mo ê$‹T>> IÊS>m| ‘| {d^m{OV H$s{OE&
(a)  72 (b)  158 (c)  243

15.1.4 10 go {d^mOZ :

10 Ho$ JwUZ H$mo br{OE :  10, 20, 30, 40, 50, 60, ………….Am{X
BZ g^r g§»¶mAm| ‘| BH$mB¶m| Ho$ ñWmZ ‘| ‘0’ h¡&

³¶m Amn H$hVo h¢ {H$ 10 Ho$ {H$gr ^r JwUZ ‘| BH$mB© H$m ñWmZ eyÝ¶ hmoJm? hm±! hmoVm h¡&

AmBE, Bg {Z¶‘ H$m VH©$ XoI|&

   148

   2            74

2           37

SCERT TELA
NGANA



15.  g§»¶mAm| go Iob 319

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

¶{X h‘ EH$ VrZ A§H$m|dmbr g§»¶m H$mo boVo h¢, {Og ‘| ‘a’ g¢H$S>m| Ho$ ñWmZ na,  ‘b’ XhmB© Ho$ ñWmZ
na Am¡a ‘c’ BH$mB© Ho$ ñWmZ na hmo Vmo h‘ Cgo Eogo {bIVo h¢-100 a + 10 b + c = 10(10a + b) +c
10 H$m JwUZ 10(10a + b)  h¡& ¶{X ‘c’ 10 JwUZ h¢ Vmo Xr JB© g§»¶m 10 go {d^m{OV hmoVr h¡& ¶h
V^r g§̂ d h¡ O~ {H$-c = 0.

Bgo H$s{OE :

1. Om±M H$s{OE {H$ {ZåZ g§»¶mE± 10 go {d^m{OV h¡ ¶m Zht?
(a) 3860 (b)  234 (c)  1200 (d)  103   (e) 10  + 280 + 20

2. Om±M H$s{OE {H$ {ZåZ g§»¶mE± 10 go {d^m{OV h¡ ¶m Zht?
(a)  1010 (b)  210 (c)  103 + 101

à¶mg H$s{OE :

1.  56Z ÷ 10 Ho$ {d^mOZ ‘| eof 6 ahVm h¡, ‘Z’ Hm ‘yë¶ ³¶m hmo gH$Vm h¡?

15.1.5 5 go {d^mOZ:

5 Ho$ JwUZ H$mo br{OE& do h¢- 5,10,15, 20,25,30,35 ,40,45,50,………….Am{X-

BZ g^r g§»¶mAm| H$s BH$mB¶m| Ho$ ñWmZ ‘| ‘0’ ¶m  ‘5’ h¡&

¶{X {H$gr g§»¶m H$s BH$mB© Ho$ ñWmZ ‘| ‘0’ ¶m ‘5’ h¡ Vmo dh  5 go {d^m{OV hmoVr h¡&

Bg {Z¶‘ Ho$ nrN>o {N>no VH©$ H$mo XoI|Jo&

¶{X h‘ EH$ VrZ A§H$mo§ dmbr g§»¶m H$mo boVo h¢, Ohm±  a g¢H$S>m| Ho$ ñWmZ ‘| Am¡a b XhmB© Ho$ ñWmZ ‘|
Am¡a c BH$mB© Ho$ ñWmZ ‘| h¢ Vmo Bgo h‘ 100a + 10b + c = 100 a + 10 b + c = 5(20a + 2b) + c Ho$
ê$n ‘o| {bI gH$Vo h¢&

5(20 a + 2b), 5 H$m JwUZ h¡&

Xr JB© g§»¶m  5 go {d^m{OV hmoVr h¡ Ho$db O~  c = 0 ¶m 5

Bgo H$s{OE:

1. Om±M H$s{OE {H$ Xr JB© g§»¶mE±  5 go {d^m{OV h¡ ¶m Zht&
(a)  205 (b)  4560 (c)  402 (d)  105 (e)  235785
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¶{X 34 A ,5 go {d^m{OV h¡ Vmo A H$m ‘yë¶ ³¶m hmo gH$Vm h¡?
Xr JB© g§»¶m ‘| BH$mB© Ho$ ñWmZ ‘o| A, 0 ¶m 5 hmoZm Mm{hE& V~hr dh 5 go {d^m{OV hmoJm&
AV… A = 0 ¶m 5.

Bgo H$s{OE:

1. ¶{X  4B ÷ 5   ‘| eof 1 hmo Vmo B H$m ‘yë¶ ³¶m hmo gH$Vm h¡?
2. ¶{X 76C ÷ 5 ‘| eof 2 h¡ Vmo C H$m ‘yë¶ ³¶m hmo gH$Vm h¡?
3.  “¶{X EH$ g§»¶m 10 go {d^m{OV hmo Vmo dh 5 go ^r {d^m{OV hmoVm h¡”

³¶m ¶h H$WZ gË¶ h¡? H$maU ~VmBE&
4. “¶{X EH$ g§»¶m 5 go {d^m{OV hmo Vmo dh 10 go ^r {d^m{OV hmoVr h¡”

³¶m ¶h H$WZ gË¶ h¡ ¶m AgË¶? H$maU ~VmBE&

15.1.6 2 go {d^mOZ

2 H$o$  JUZ H$mo br{OE, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ………….Am{X
BZ g^r g§»¶mAm| Ho BH$mB© Ho$ ñWmZ ‘|  0,2,4,6, 8 h¡§&
¶{X {H$gr g•§»¶m Ho$ BH$mB© Ho$ ñWmZ ‘|  0 ¶m 2 ¶m 4 ¶m 6 ¶m 8 ( g‘ g§»¶m )  h¡ Vmo dh 2 go {d^m{OV
hmoVr h¡& AÝ¶Wm dh 2 go {d^m{OV Zht hmoJm&
Bg {Z¶‘ Ho$ nrN>o {N>no VH©$ H$mo Xo{IE&
¶{X h‘ EH$ VrZ A§H$mo§dmbr g§»¶m H$mo boVo h¢100 ×  a + 10  ×  b + c Ohm± a g¢H$S>m| Ho$ ñWmZ ‘|,
b XhmB© Ho$ ñWmZ ‘| Am¡a c BH$mB© Ho$ ñWmZ ‘| hmo Vmo h‘ Bgo 100 a + 10 b + c = 2(50a + 5b) + c{bI
gH$Vo h¢&
2(50a + 5b) H$m 2 JwUH$ h¡& ¶{X Xr JB© g§»¶m 2 go {d^m{OV hmoVr h¡ Vmo g§§»¶m Ho$ BH$mB© ñWmZ H$m
A§H$ c = 0 ¶m 2 ¶m 4 ¶m 6 ¶m 8 ( g‘ g§»¶m) hmoVr h¡&

gmo{ME MMm© H$s{OE Am¡a {b{IE-

1 . Cg g§»¶m H$s BH$mB© Ho$ ñWmZ Ho$ A§H$ H$mo kmV H$s{OE, O~{H$ Cgo 5 Am¡a 2 go {d^m{OV
H$jaZo na eof H«$‘e… 3 Am¡a 1ahVo h¢&

CXmhaU1: 60 Ho$ IÊS>m| H$s g§»¶m H$mo {b{IE&
hb:  60 Ho$ ê$‹T> JwUZ IÊS> ê$n 22 × 31 × 51 h¢&
            ∴  IÊS>m| H$s g§»¶m (2 + 1) (1 + 1) (1 + 1)

= 3 ×  2 ×  2 = 12
Am¡a do h¢- 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60

      60

 2 30

       2        15

SCERT TELA
NGANA



15.  g§»¶mAm| go Iob 321

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

Aä¶mg - 15.1

1. {d^mOZ Ho$ {Z¶‘m| Hm Cn¶moJ H$aVo hþE, kmV H$s{OE {H$ Vm{bH$m ‘| Xr JB© g§»¶mAm| ‘|
H$m¡Zgr g§»¶mE± 2,5,10 go {d^m{OV hmoVr h¢& (hm± ¶m Zht {b{IE)

g§»¶m  2go {d^mOZ  5go {d^mOZ 10go {d^mOZ

524 hm± Zm Zm
1200

535

836

780

3005

4820

48630

2. {d^mOZ Ho$ {Z¶‘mo§ H$m Cn¶moJ H$aVo hþE kmV H$s{OE {H$ H$m¡Zgr g§»¶mE± 2 go {d^m{OV h¢?
(a)  2144 (b)  1258 (c)  4336 (d)  633 (e)  1352

3. {d^mOZ Ho$ {Z¶‘mo§ H$m Cn¶moJ H$aVo hþE kmV H$s{OE {H$ H$m¡Zgr g§»¶mE± 5 go {d^m{OV h¢?
(a)  438750 (b)  179015 (c)  125 (d)  639210 (e)  17852

4. {d^mOZ Ho$ {Z¶‘mo§ H$m Cn¶moJ H$aVo hþE kmV H$s{OE {H$ H$m¡Zgr g§»¶mE± 10 go {d^m{OV
h¢? (a)  54450 (b)  10800 (c)  7138965 (d)  7016930
(e)  10101010

5. {ZåZ IÊS>m| H$s g§»¶m kmV H$s{OE&
(a) 18           (b) 24                (c)  45      (d)  90                (e)  105

6. 2, 5 Am¡a 10 go {d^m{OV hmoZo dmbr {H$Ýht 5 g§»¶mAm| H$mo {bImo&
7. EH$ g§»¶m 34A, 2 go nyU©V… {d^m{OV h¢, Am¡a 5 go {d^m{OV hmoZo na 1 ~MVm h¡ Vmo A H$mo

kmV H$s{OE&
15.1.7 3 Am¡a     9 go {d^mOZ :

378 na {dMma H$s{OE& Bgo 378                    =  300 + 70 + 8
                                           =  100 ×  3 + 10 ×  7 + 8
                                           =  (99 + 1) 3 + (9 + 1)7 + 8

¶hm± ‘3’ H$mo gm‘mÝ¶ IÊS> ‘| Zht {b¶m Om gH$Vm&
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AZwH«$‘ Ho$ nwZì¶©dpñWV H$aZo go-                         378 =  99 ×  3 + 9 ×  7 + (3 + 7 + 8)

=  99 × 3 + 3 × 3 × 7 + (3 + 7 + 8)

=  3 (99 + 21) + (3 + 7 + 8)

3(99 + 21)3 H$m JwUH$ h¢& AV… Xr JB© g§»¶m 3 go {d^m{OV hmoJr, ¶{X  (3 + 7 + 8 ) A§H$m| H$m ¶moJ
3 H$m JwUH$ hmo&
 9 go {d^mOZ Ho$ {bE:

378 H$mo Bg Vah {bIm Om gH$Vm h¡&          378 =  300 + 70 + 8

=  100 ×  3 + 10 ×  7 + 8

=  (99 +1) 3 + (9 + 1)7 + 8

=  99 ×  3 + 9 ×  7 + (3 + 7 + 8)

=  9 (11 × 3 + 1 × 7 ) + (3 + 7 + 8)

=  9 (33 + 7) + (3 + 7 + 8)

9(33 + 7),9 H$m JwUH$ h¡& AV… Xr JB© g§»¶m 9 go {d^m{OV hmoJr, ¶{X (3 + 7 + 8) A§H$m| H$m ¶moJ
9 H$m JwUH$ hmo&
h‘ Bg {Z¶‘ H$mo g‘Pm¶|Jo:
¶{X h‘ VrZ A§H$m| H$s g§»¶m 100a+10b+c   boVo h¢ Ohm±  ‘a’  g¢H$S>m| H$o$ ñWmZ ‘|‘b’ XhmB© Ho$ ñWmZ
‘| Am¡a ‘c’ BH$mB© Ho$ ñWmZ ‘o§ h¡§&

100a + 10b + c = (99 + 1)a + (9 + 1) + c = 99a + 9b +(a + b + c)

= 9(11a + b) + (a + b + c)  →  A§H$mo§ H$m ¶moJ
9(11a + b) , 3 Am¡a 9 H$m JwUH$ h¢& Xr JB© g§»¶m 3 ¶m 9 go {d^m{OV hmoVr h¡, Ho$db ¶{X A§H$m| H$m
¶moJ (a + b + c) 3 ¶m 9 H$m JwUH$ h¡ ¶m (a+b+c) 3 ¶m 9 go {d^m{OV h¡&
³¶m ¶h g§»¶mAm| H$m {Z¶‘ CZ g§»¶mAm| Ho$ {bE ̂ r Cn¶w³V h¡ {OZ ‘| 3 A§H$ go A{YH$ hmo? 5 Am¡a
6 A§H$m| H$s g§»¶mAm| H$mo boH$a Om±M H$s{OE& AmnZo ¶h Ü¶mZ {X¶m {H$ 2,5 Am¡a 10 go {H$gr g§»¶m
Ho$ {d^mOZ H$mo g§»¶m Ho$ BH$mB© ñWmZ Ho$ ñd^md go {ZU©¶ H$a gH$Vo h¢& naÝVw 3 Am¡a 9 go {d^mOZ,
g§»¶m Ho$ g^r A§H$mo§ na {Z ©̂a h¢&

Bgo H$s{OE:

1. Om±M H$s{OE {H$ H$m¡Zgr g§»¶mE± 3 ¶m 9 ¶m XmoZmo go {d^m{OV hmoVr h¢?
(a)  3663 (b)  186 (c)  342 (d)  18871

(e)  120 (f)  3789 (g)  4542 (h)  5779782
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CXmhaU 2: 24 P  H$mo 3 go {d^m{OV H$aZo na eof 1 Am¡a 5 H$mo {d^m{OV H$aZo go eof 2 hmoVm
h¡& Vmo P H$m ‘yë¶ kmV H$amo&

hb : ¶{X 24 P H$mo 5 go {d^m{OV H$aZo na eof 2 h¡ Vmo P H$m ‘yë¶ 2 ¶m 7 hmoJm&
¶{X  P = 2  Vmo Xr JB© g§»¶m H$mo 3 go {d^m{OV H$aZo na eof 2 hmoJm& ¶{X  P =
7 hmo Vmo Xr JB© g§»¶m H$mo 3 go {d^m{OV H$aZo na 1 ~MVm h¡& AV… P = 7.

Aä¶mg -15.2

1. ¶{X  345 A 7,  3 go {d^m{OV h¡ Vmo ‘A’ Ho$ ñWmZ na A{dÚ‘mZ A§H$ H$s ny{V© H$s{OE&
2. ¶{X  2791 A,  9 go {d^m{OV h¡ Vmo ‘A’ Ho$ ñWmZ na A{dÚ‘mZ A§H$ H$s ny{V© H$s{OE&
3. 2,3,5,9 Am¡a 10 go {d^m{OV hmoZo dmbo Hw$N> g§»¶mE± {bImo&
4. 2A8  , 2 go {d^m{OV h¡ Vmo A H$m ‘yë¶ ³¶m hmo gH$Vm h¡?
5. 50B , 5 go {d^m{OV h¡ Vmo B H$m ‘yë¶ ³¶m hmo gH$Vm h¡?
6. 2P , 2 Am¡a 3 go {d^m{OV h¡ Vmo P H$m ‘yë¶ ³¶m hmo gH$Vm h¡?
7. 54Z  H$mo 5 go {d^m{OV H$aZo na eof 2 ~MVm h¡ Am¡a 3 go {d^m{OV H$aZo na eof 1 ~MVm

h¡ Vmo Z H$m ‘yë¶ ³¶m hmoJm?
8. 27Q H$mo 5 go {d^m{OV H$aZo na eof 3 ~MVm h¡ Vmo 3 go {d^m{OV H$aZo na {H$VZm ~MoJm?

15.1.8 6 go {d^mOZ :

6 H$m EH$ JwUH$ 24 na {dMma H$s{OE&

ñdm^m{dH$ h¡ {H$ ¶h 6 go {d^m{OV hmoJm&

³¶m 24, 6 Ho$ IÊS> 2 Am¡a 3 go {d^m{OV h¢ ?

24 Ho$ BH$mB© ñWmZ na 4 h¡ Vmo ³¶m ¶o 2 {d^m{OV hmoJm?

24 Ho$ A§H$m| H$m ¶moJ 2 + 4 = 6 Vmo ¶h 3 go ^r {d^m{OV h¡&

A~ Bgo 6 Ho$ {H$gr Am¡a JwUH$ Ho$ gmW Om±M H$s{OE& A~ h‘ ¶h {ZîH$e© {ZH$mb gH$Vo h¢ {H$ Omo
g§»¶m 6 go {d^m{OV h¡, dh 6 Ho$ IÊS> 2 Am¡a 3 go ^r {d^m{OV hmoVr h¡& Bg H$WZ Ho$ ì¶wËH«$‘ H$s
Om±M H$amo& EH$ g§»¶m ¶{X  2 go {d^m{OV h¡ Vmo  2 CgH$m ê$‹T> IÊS> h¡,  ¶{X  3 go {d^m{OV h¡ Vmo
3 CgH$m ê$‹T> IÊS> h¡&
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Vmo ¶{X EH$ g§»¶m 2 Am¡a 3 go {d^m{OV h¡ Vmo  2 Am¡a 3 CgHo$ ê$‹T> IÊS> hmoVo h¢ Vmo CZH$m JwUZ’$b
2 × 3 = 6 ^r Cg g§»¶m H$m IÊS> hmoJm&

AÝ¶ eãXm| ‘| ¶{X EH$ g§»¶m 6 go {d^m{OV h¢ Vmo dhr 2 Am¡a 3go ^r {d^m{OV h¢&

Bgo H$s{OE:

1. Om±M H$s{OE {H$ Xr JB© g§»¶mE± 6 go {d^m{OV h¡§ ¶m Zht?
(a)  1632 (b)  456 (c)  1008 (d)  789 (e)  369 (f)  258

2. Om±M H$s{OE {H$ Xr JB© g§»¶mE± 6 go {d^m{OV h¡§ ¶m Zht?
(a)  458 + 676 (b)  63 (c)  62 + 63 (d)  22 ×  32

15.1.9 4 Am¡a     8 go {d^mOZ :

(a) EH$ Mma A§H$m|dmbr g§»¶m 1000a + 100b + 10c + d = 4(250a + 25b) + (10c + d). 4(250a
 + 25b), 4 H$m JwUH$ h¡ Vmo Xr JB© g§»¶m 4 go {d^m{OV h¡& H$o$db ¶{X 10c+d, 4 go {d^m{OV hmo&
Xr JB© g§»¶m ‘| ¶{X A§{V‘ Xmo EÊN˛Áı Ãz §ååzƒÁ¬y ÃÊPÆÁ 4 go {d^m{OV h¡ ¶m A§{V‘ Xmo A§H$ 0 hmoVo
h¢ Vmo dh g§»¶m 4 go {d^m{OV hmoVr h¡&  $
4 A§H$mo go A{YH$ A§H$mo§ dmbr g§»¶m H$mo {dñVma ê$n go {b{IE& H¶m h‘ BH$mB© Am¡a XhmB© ñWmZ Ho$
A§H$ N>moS>H$a AÝ¶ {H$gr A§H$ H$mo 4  Ho$ JwUZ Ho$ ê$n ‘| {bI gH$Vo h¢?
4 A§H$mo go A{YH$ A§H$mo§ dmbr g§»¶m H$mo boH$a Om±M H$s{OE {H$ 4 go {d^mOZ g§»¶m Ho$ A§{V‘ Xmo
A§H$mo§ na {Z ©̂a h¡ ¶m Zht&

(b) EH$ Mma A§H$m| dmbr g§»¶m br{OE& 1000 ×  a  + 100 ×  b + 10 ×  c + d

= 1000a + 100b +10c + d = 8(125a) + (100b + 10c + d)

8(125a)  gX¡d 8 go {d^m{OV h¡ ¶m A§{V‘ VrZ A§H$ ‘0’ hmo Vmo g§»¶m 8 go {d^m{OV hmoVr h¡&
4 A§H$mo§ go A{YH$ A§H$m| dmbr g§»¶m H$mo {dñVma ê$n go {b{IE& ³¶m h‘ Bg g§»¶m Ho$ BH$mB©, XhmB©
Am¡a g¢H$‹S>m| Ho$ ñWmZ ‘| aho A§H$m| H$mo N>mo‹S> H$a AÝ¶ ‘| 8 Ho$ JwUZ Ho$ ê$n ‘| {bI gH$Vo h¢?
4 go A{YH$ A§H$m| dmbr g§»¶m boH$a Om±M H$s{OE& 8 go {d^mOZ g§»¶m H$o A§{V‘ A§H$m| na {Z ©̂a
h¡ ¶m Zht?

1, 2, 3, 4, 5, 6, 7, 8, 9  ³¶m Amn BZ A§H$m| H$mo Bg àH$ma ì¶dpñWV H$a gH$Vo hmo {H$ g§»¶m Ho$
nhbo Xmo A§H$2 go, nhbo VrZ A§H$ 3 go, nhbo Mma A§H$ 4 go Am¡a Bgr àH$ma Zm¡ VH$?

hb : A§H$mo H$m H«$‘ 123654987 AMyH$ h¡& Om±M H$s{OE&
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CXmhaU 3: Om±M H$s{OE {H$ 6582, 4 go {d^m{OV h¡ ¶m Zht?

hb: g§»¶m Ho$ A§{V‘ Xmo A§H$ 82, Omo {H$ 4 go {d^m{OV Zht, Bgr{bE g§»¶m ^r 4 go
{d^m{OV Zht hmoVm&

CXmhaU 4: Om±M H$s{OE {H$ 28765432,8 go {d^m{OV h¡ ¶m Zht?

hb : g§»¶m Ho$ A§{V‘ VrZ A§H$ 432  Omo {H$ 8 go {d^m{OV h¢, Bgr{bE nyU© g§»¶m ^r 8
go {d^m{OV hmoVr h¡&

¶{X 8 go {d^m{OV hmoZo dmbr g§»¶m, 4 go ^r {d^m{OV h¡, Vmo h‘ ¶h Zht H$h gH$Vo {H$ àË¶oH$
4 go ^r {d^m{OV hmoZo dmbr g§»¶m dh 8 go ^r {d^m{OV h¡& 8 Ho$ g^r JwUH$  4 go {d^m{OV h¢,
naÝVw 4 Ho$ g^r JwUH$ 8 go {d^m{OV Zht hmo gH$Vo h¢&

Bgo H$s{OE:

1. Om±M H$s{OE {H$ Xr JB© g§»¶mE± 4 ¶m 8 ¶m XmoZm| go {d^m{OV h¢ ¶m Zht?
(a)  464 (b) 782  (c)  3688 (d)  100

(e) 1000 (f)  387856 (g)  44 (h)  83

à¶mg H$s{OE :

1. Om±M H$s{OE {H$ Xr JB© g§»¶mE± 4 ¶m 8 ¶m XmoZm| go {d^m{OV h¢ ¶m Zht?
(a)  42 ×  82 (b)  103 (c)  105 + 104 + 103 (d)  43 + 42 + 41 - 22

15.1.10  7 go {d^mOZ:

VrZ A§H$m| dmbr g§»¶m H$mo 100 ×  a + 10 ×  b + c  H$mo 100a + 10b + c  = 98a + 7b + (2a + 3b
+ c )  ^r {bI gH$Vo h¢&
¶hm± 7 gm‘mÝ¶ IÊS> Zht h¡& Bgo h‘ nwZ… Bg àH$ma {bI|Jo {H$ 7 BgH$m gm‘mÝ¶ IÊS> hmoJm&
= 7(14a + b) + (2a + 3b + c)

7(14a + b) , ‘7’ H$m JwUH$ h¡&Xr JB© g§»¶m 7 go {d^m{OV hmoVr h¡, Ho$db H$mo ( 2a + 3b + c ), 7
go {d^m{OV hmo&

CXmhaU 5: Om±M H$s{OE {H$ 364, 7 go {d^m{OV h¡ ¶m Zht?
hb : Ohm±  a = 3, b = 6, c = 4, (2a + 3b + c) = 2 ×  3 + 3 ×  6 + 4

                       = 6 + 18 + 4 = 28 (7 go {d^m{OV h¡) Bgr {bE Xr JB© g§»¶m ^r ‘7’ go {d^m{OV
h¡&
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1. Om±M H$s{OµE {H$ Xr JB© g§»¶mE 7 go {d^m{OV h¡ ¶m Zht?
(a)  322 (b)  588 (c)  952 (d)  553 (e)  448

Bgo H$s{OE:

1  EH$ Mma A§H$m| H$s g§»¶m boH$a ‘7’ go {d^mOZ H$m {Z¶‘ ~ZmBE&

2. Amn Ho$ {Z¶‘ H$r Om±M 3192 go H$s{OE& Omo {H$ 7 H$m JwUH$ h¡&

15.1.11  11 go     {d^mOZ :

EH$ 5 A§H$mo§ H$s g§»¶m br{OE& 10000a + 1000b + 100c + 10d + e

¶hm±  11 H$mo gm‘mÝ¶ IÊS> Ho$ ê$n ‘| Zht {b¶m Om gH$Vm& Bg {dñVma H$mo nwZ… {bIZo na

= (9999 + 1) a + (1001–1) b + (99 + 1) c + (11–1) d + e

= 9999a + 1001 b + 99c + 11d + a – b + c – d + e

= 11 (909a + 91b + 9c + d) + (a + c + e) – (b + d)

   11 (909a + 91b + 9c + d) gX¡d 11 go {d^m{OV h¡&

Vmo Xr JB© g§»¶m 11 go {d^m{OV h¡& ¶{X Ho$db (a + c + e) – (b + d), 11 go {d^m{OV h¡&

AV…  (a + c + e) – (b + d) ,11 H$m JwUH$ ¶m eyÝ¶ hmoJm&

`{X EH$ g§»`m Ho$ {df_ ñWmZ Ho$ A§H$m| H$m `moJ (a + c + e) Am¡a g_ ñWmZm| Ho$ A§H$m| H$m `moJ
(b+ d) H$m A§Va 11 Ho$ JwUH$ `m 0 h¡, Vmo Xr JB© g§»`m 11 go {d^m{OV hmoVr h¡&

{ZåZ Vm{bH$m H$m {ZarjU H$s{OE&

  g§»`m   {df_ ñWmZ Ho$ A§H$mo§ g_ ñWmZ Ho$ A§H$mo              AÝVa
H$m `moJ (~m ò Amoa go) H$m `moJ (~m |̀ Amoa go)

308 3 + 8 = 11 0 11 −  0 = 11

1331 1 + 3 = 4 3 + 1 = 4 4 −  4 = 0

61809 6 + 8 + 9 = 23 1 + 0 = 1 23 − 1 = 22

ha {ñW{V _| h_ `h XoI gH$Vo h¢ {H$ AÝVa 0 `m 11  go {d^m{OV h¢& Bg{bE g^r g§»`mE± 11
go {d^m{OV h¢ &

n
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 5081$ Ho$ {bE, {df_ ñWmZm| Ho$ A§H$m| H$mo `moJ Am¡a g_ ñWmZ H$o$ A§H$m| Ho$ `moJ H$m A§Va $(5 + 8)
– (0 + 1) = 12 $h¡ Omo11 $go {d^m[OV Zht h¡& Bg{bE 5081 $^r 11 $go {d^m{OV Zht hmoVr h¡&

Bgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OEBgo H$s{OE:

1. Om±M H$r{OE {H Xr JB© g§»`mE± 11 go [d^m{OV h¢ `m Zht ?
(i)  4867216 (ii)  12221 (iii) 100001

VrZ AH$m| H$r g§»`m 123 na {dMma Hamo&
Bgo Xmo ~ma {bIZo H$r g§»`m 123123 ~ZVr h¡&
A~ ~m ò§ go {df_ ñWmZ H$o$A§H$m§o H$m `moJ Š`m hmoJm ? 1 + 3 + 2 = 6

g_ g§»`m H$o$ A§H$m| Hm `moJ (Xm |̀ Amoa go)Š`m hmoJm ?

2 + 1 + 3 = 6

BZH$m A§Va Š`m h¡ ? eyÝ` h¢& Bg{bE 123123, 11 go {d^m{OV h¡&
VrZ A§H$m| H$r g§»`m H$mo boH$a, Bgo Xmo ~ma {bIH$a EH$ g§»`m ~ZmB©̀ o `h 11 go nyU©V… {d^m[OV h¡&

à¶mg H$s{OEà¶mg H$s{OEà¶mg H$s{OEà¶mg H$s{OEà¶mg H$s{OE :

1. Om±M H$r[OE {H$  789789 , 11 go {d^m{OV h¡ `m Zhr?

2. Om±M H$r[OE {H$   348348348348, 11 go {d^m{OV h¡ `m Zhr ?

3. EH$ g_ JwamO~§Y 135531 boH$a Om±M H$s{OE {H$ ̀ h 11 go {d^m{OV h¡ ̀ m
Zhr?

4. Om±M H$s{OE 1234321, 11 go {d^m{OV h¡ `m Zhr ?

Aä¶mg - 15.3

1. Om±M H$s{OE H$s Xr JB© g§»`mE±  ‘6’ go {d^m{OV h¡ `m Zhr ?
(a)  273432 (b)  100533 (c)  784076 (d)  24684

2. Om±M H$s{OE {H$ Xr JB© g§»`mE± ‘4’ go {d^m{OV h¡ `m Zhr ?

(a)  3024 (b)  1000 (c)  412 (d)  56240

3. Om±M H$s{OE {H$ Xr JB© g§»`mE± ‘8’ go {d^m{OV h¡ `m Zhr ?
(a)  4808(b)  1324 (c)  1000 (d) 76728
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4. Om±M H$s{OE {H$ Xr JB© g§»`mE± ‘7’ go {d^m{OV h¡ `m Zhr§?
(a)  427 (b)  3514 (c)  861 (d)  4676

5. Om±M H$s{OE {H$ Xr JB© g§»`mE± ‘11’  go {d^m{OV h¡ `m Zhr§?
(a)  786764 (b)  536393 (c)  110011 (d)  1210121

(e)  758043 (f)  8338472 (g)  54678 (h)  13431

(i)  423423 (j)  168861

6. `{X EH$ g§»`m ‘8’, go {d^m{OV h¡ Vmo dh ‘4’ go ^r {d^m{OV h¡?

7. EH$ VrZ A§H$m| H$s g§»`m 4A 3 H$mo Xÿgar VrZ A§H$m| H$s g§»`m 984 go Omo‹S>m J`m& `h `moJ
13B7, Mma A§H$m| H$s g§»`m h¡, Omo 11 go {d^m{OV h¡ (A + B) H$mo kmV H$s{OE&

15.2 Hw$N> Am¡a {d^mOZ Ho$ {Z`_

(a) g§»`mAm| Ho$ {d^mOZ Ho$ Hw$N> Am¡a {Z`_m| H$m {ZarjU H$a|Jo&
 24 EH$ I§S> 12 na {dMma H$amo&
 12 Ho$ I§S> 1,2,3,4,6,12 h¡&
 2,3,4,6  go 24 Ho$ {d^mOZ H$s Om±M H$a|Jo& h_ `h H$h gH$Vo h¢ {H$ 24,12 Ho$ g^r I§S>mo go
{d^m{OV h¡&
Vmo, h_ `h H$h gH$Vo h¢ {H$ EH$ g§»`m Xÿgar g§»`m go {d^m{OV h¡ Vmo dh g§»`m
CgHo$ I§S>m| go ^r {d^m{OV hmoVm h¡&

 (b) EH$ g§»`m 80 na {dMma H$amo 4 Am¡a 5 go {d^m{OV hmoVr h¡& ̀ h 4 × 5 = 20 go ̂ r {d^m{OV hmoVr
h¡, Ohm± 4 Am¡a 5 EH$ Xÿgao go g§~§[YV ê$T‹> h¢& >>(  4 Am¡a 5 H$m gm_mÝ` I§S> Zht h¡ )
Bgr Vah 60  3 Am¡a 5 go {d^m{OV h¡, {OZH$m H$moB© gm_mÝ` I§S> Zht h¡& 60 3 ×
5 = 15 go ^r {d^m{OV h¡&
`{X ‘ a’  Am¡a  ‘b’  Ho$ gm_mÝ` I§S> Zht h¡, Am¡a ̀ {X   ‘a’ Am¡a ‘b’ Ed§ a × b go ̂ r
g§»`m {d^m{OV h¢ Vmo Bg JwU H$s (Om±M H$s{OE `{X  ‘a’ Am¡a ‘b’ g§~§[YV ê$T> h¢&)

(c) Xmo g§»`mE± 16 Am¡a 20 h¡& XmoZm| g§»`mE± 4 go {d^m{OV h¢ 16 + 20 = 36
^r 4 go {d^m{OV h¡&

16 Am¡a 20 H$o$ gm_mÝ` ^mOH$ Ho$ {bE Bgo H$mo[ee H$s{OE &
{H$gr AÝ` g§»`mAm| H$s OmoS>r Ho$ {bE BgH$s Om±M H$s{OE &
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`[X Xr JB© Xmo g§»`mE± EH$ g§»`m go {d^m{OV h¡, Vmo CZH$m `moJ\$b ^r
Cg g§»`m go {d^m{OV hmoVm h¡&

(d) 35 Am¡a 20 H$mo br{OE ò  5 go {d^m{OV h¡& Š`m BZH$m A§Va 35 – 20 = 15 ^r
 5 go {d^m[OV h¡? Bgo AÝ` g§»`mAm| H$s OmoS>r Ho$ {bE H$mo{ee H$s{OE&

`[X Xr JB© Xmo g§»`mE± EH g§»`m go {d^m{OV h¡, Vmo CZH$m A§Va ̂ r Cg g§»`m
go {d^m[OV hmoVm h¡&

Bgo H$s{OE:

1. g§»`mAm| H$r {^ÝZ Omo[S>̀ m| H$mo boH$a D$na Ho$ Mma {Z`_m| H$r Om±M H$r{OE &

2. 144 , 12 go [d^m{OV h¡&  Š`m `h 12 Ho$ I§S>m| go ^r {d^m{OV h¡? Om±M H$r{OE &

3. Om±M H$r{OE {H$ 23 + 24 + 25 , 2 go {d^m[OV h¢ `m Zht ?

4. Om±M H$r{OE {H$ 33 − 32 ,3 go {d^m[OV h¢ `m Zht? g_PmBE &

VrZ H«$_m§JV g§»`mAm| H$m JwUZ\$b 4× 5× 6 = 120 na {dMma H$s{OE ̀ h 3  go {d^m{OV h¡& Š`mo§{H$ BZ
H«$_mJV g§»`mAm| _| EH$ g§»`m 3 H$m JwUZ\$b h¡& Bgr Vah, `{X h_ {H$Ýht VrZ H«$_mJV g§»`mAm| H$o$
JwUZ\$b H$mo boVo h¢, {OZ_| go EH$ 3 H$m JwUH$ h¡, Vmo VrZ H«$_mJV g§»`mAm| Ho$ JwUZ\$b gX¡d 3 go
{d^m{OV hmoVm h¡&

à¶mg H$s{OE :

1. Om±M H$r{OE H$r 1576 ×  1577 ×  1578 , 3 go {d^m{OV h¡ `m Zht?

~S>r g§»`mAm| Ho$ {bE 7  go {d^mOZ H$m {Z`_ …

 3 AH$m| H$s g§»`mAm| Ho$ {bE 7 go {d^mOZ Ho$ {Z`_ H$mo h_Zo MMm© {H$̀ m& `{X EH$ g§»`m Ho$ A§H$m| H$s
g§»`m 3 go A[YH$ h¡, Vmo 3 go ^mOH$Vm H$mo h_ gab H$a gH$Vo h¢&
Om±M H$s{OE {H$  7538876849,7 go {d^m{OV h¡ `m Zht?

MaU 1 : Xm |̀ go ~m |̀ H$s Amoa g§»`m Ho$ 3 A§H$m| H$m g_yh ~ZmBE& `{X g~go ~m`t Amoa H$s g§»`m 3
A§H$m| go H$_ h¡, Vmo Cgo EH$ g_yh _m{Z ò &
7  538  876  849

D   C     B      A
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MaU 2 : EH$ ñWmZ N>moS>H$a Xÿgao ñWmZ Ho$ g_yh H$mo Omo{S>E& AV…. A + C Am¡a  B + D H$s{OE&
849 876

+ 538        +    7

   1387 883

MaU 3 : 883 H$mo 1387 go KQ>mAmo Am¡a n[aUm_r 3 A§H$m| H$s g§»`m H$o$ {bE 7 Ho$ {d^mOZ H$o$ {Z`_
H$r Om±M H$s{OE &

1387
−   883

       504 7 H$o$ {d^mOZ {Z`_ go h_| kmV h¡ {H$ 504,7 go {d^m{OV h¡&
AV… Xr JB© g§»`m 7 go {d^m{OV h¡&

à`mg H$s{OE :

1. 10 A§H$m| H$s g§»`Amo§ H$mo boH$a D$na Xr JB© 7 go {d^mOZ H$s {d[Y H$m Cn`moJ
H$aHo$ Om±M H$s{OE &

{d^mOZ Ho$ {Z`_m| Ho$ Cn`moJ go h_, Xr JB© g§»`m _| Ad{Y_mZ g§»`m H$m AZw_mZ bJm gH$Vo h¢& _mZ
bmo {H$ EH$ g§»`m 84763A9 , 3 go {d^m{OV h¡& h_ A§H$mo§ Ho$ `moJ H$m ^r AZw_mZ H$a gH$Vo h¢&
8 + 4 + 7 + 6 + 3 + A + 9 = 37 + A,3 go {d^m{OV hmoZo Ho$ {bE  A H$m _yë  ̀2 `m 5 `m 8 hmoZm Mm{hE&

Aä`mg - 15.4

1. Om±M H$s{OE {H$ 25110,45 go {d^m{OV h¡ `m Zht?
2. Om±M H$s{OE {H$   61479 ,81 go {d^m{OV h¢ `m Zht?
3. Om±M H$s{OE {H$ 864,36  go {d^m{OV h¡ ̀ m Zht? ̀ h ̂ r Om±M H$s{OE {H$ 864,36 Ho$ g^r I§S>m|

go {d^m{OV h¡ `m Zht?
4. Om±M H$s{OE {H$  756,42  go {d^m{OV h¡ `m Zht ? Om±M H$s{OE {H$ 756 , 42 go {d^m{OV h¡

`m Zht?
5. Om±M H$s{OE {H$ 2156 ,11 Am¡a 7  go {d^m{OV h¡ ̀ m Zht ? ̀ h ̂ r Om±M H$s{OE {H$ 2156 ,11

Am¡a 7 Ho$ JwUZ\$b go ^r {d^m{OV h¡ `m Zht?
6. Om±M H$s{OE {H$ 1435,5 Am¡a 7 go {d^m{OV h¡ ̀ m Zhr ? ̀ h ̂ r Om±M H$s{OE {H$ 1435 ,5  Am¡a

7 Ho$ JwUZ\$b go ^r {d^m{OV h¡ `m Zht?
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7. Om±M H$s{OE {H$ 456 Am¡a 618, 6 go {d^m{OV h¡ `m Zht ? Am¡a `h ^r Om±M H$s{OE {H$ 456
Am¡a 618 H$m `moJ, 6 go {d^m{OV h¡ `m Zht?

8. Om±M H$s{OE {H$ 876 Am¡a 345,3 go {d^m{OV h¡ ̀ m Zhr§? Am¡a ̀ h ̂ r Om±M H$s{OE {H 876 Am¡a
345 H$m A§Va 3 go {d^m{OV h¡ `m Zhr§?

9. Om±M H$s{OE {H$   22+23+24 , 2 `m 4 `m XmoZm| go {d^m{OV h¡ `m Zht?
10. Om±M H$s{OE {H$   322 , 4  `m  8  `m XmoZm| go {d^m{OV h¡ `m Zht?
11. `{X 5 A§H$m| H$s g§»`m A679B,72 go {d^m{OV h¡ Vmo ‘A’ Am¡a ‘B’ H$mo kmV H$s{OE&

15.3 [d^mOZ Ho$ {Z`_m| na AmYm[aV nho{b`m± …

amOy Am¡a gwYm g§»`mAm| go Iob aho h¢& CZHo$ ~rM hþB© ~mVMrV Bg àH$ma h¡ …
gwYm H$hVr h¡, _¢ Vw‘go EH$ àíZ nyNy>±Jr&
gwYm … EH$ Xmo A§H$m| H$s g§»`m H$mo MwZmo&
amOy … R>rH$ h¡& _¡Zo MwZm (dh 75 H$mo MwZVm h¡&)
gwYm… A§H$mo§ H$mo CëQ>m H$amo (ñWmZ ~Xbmo) (ZB© g§»`m àmßV H$aZo
H$o$ {bE )
amOy … R>rH$ h¡&
gwYm … MwZr hþB© g§»`m go OmoS>‹mo
amOy … R>rH$ h¡ & (_¢ Zo {H$̀ m )
gwYm … A~ Vwåhmao CÎma H$mo 11 go {d^m{OV H$amo, Vwåh| eof eyÝ` àmßV hmoJm &
amOy … hm±, bo{H$Z Vwåh| H¡$go nVm Mbm ?

Š`m Amn gmoM gH$Vo h¢ {H$ `h H¡$go hþAm ?
 A~ h_ gwYm Ho$ Cnm¶ ( ẁ{ŠV) Ho$ nrN>o {N>no VH©$ H$mo g_P|Jo &
_mZm {H$ amOy Zo  10a + b g§»`m H$mo MwZm (Bg àH$ma {H$ “a” XhmB© Ho$ ñWmZ H$m A§H$ h¡ Am¡a “b” BH$mB©
Ho$ ñWmZ H$m A§H$ h¡ Am¡a a ≠  0) Bgo h_ 10 ×  a + b =  10a + b {bI gH$Vo h¢ Am¡a A§H$mo H$mo ~XbZo go
(CëQ>m H$aZo go ) Cgo 10b + a. g§»`m àmßV hmoVm h¡& O~ dh Xmo g§»`mAm| H$mo OmoS>Vm h¡ Vmo Cgo (10a +
b ) + (10b + a)  = 11a + 11b = 11(a + b) àmßV hþAm &
`h `moJ gX¡d 11 H$m JwUH$ h¡ & `{X dh Bg g§»`m H$mo, 11 go {d^m{OV H$aVm h¡ Vmo ^mJ\$b (a + b),
h¡, Omo {~ëHw$b MwZr hþB© g§»`m Ho$ a Am¡a b H$m `moJ\$b h¡&

hm±, Amn BgH$s Om±M {H$Ýht Am¡a Xmo A§H$m| H$s g§»`m Ho$ {bE H$a gH$Vo h¢ &
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Bgo H$s{OE …

1. n[aUm_ H$s Om±M H$s{OE, `{X MwZr hþB© g§»`mE± {ZåZ àH$ma h¡§&
(i)  37 (ii)  60 (iii)  18 (iv)  89

2. EH$ {H«$Ho$Q> Ho$ Xb _| 11 {IbmS>r h¡§& MwZmd _§S>b Zo {Ibm{S>̀ mo§ Ho$ {bE 10x + y
H$_rOo§ IarXr§& CÝhm|Zo [\$a go 10y + x H$_rO| IarXH$a H$w$b H$_rOm| H$mo {Ibm{‹S>̀ m|
_o| g_mZ g§»`m _| ~m±Q> {X`m& 11{Ibm{‹S>̀ m| H$mo H$_rO| ~m±Q>Zo H$o$ ~mX {H$VZo ~M JE?
àË òH$ {Ibm‹S>r H$mo {H$VZr H$_rO| {_bt?

  gm|{ME,MMm© H$r{OE Am¡a {b[IE …

Xmo A§H$m| H$s EH$ g§»`m H$mo boH$a CZHo$ A§H$mo§ H$mo ~XbH$a (CëQ>m H$aHo$) EH$ Am¡a g§»`m H$mo àmßV H$s{OE&
N>moQ>r g§»`m H$mo ~S>r g§»`m go KQ>mBE& Š`m BZ Xmo g§»`mAm| H$m A§Va gX¡d 9 go {d^m{OV h¡&

Bgo H$s{OE Bgo H$s{OE Bgo H$s{OE Bgo H$s{OE Bgo H$s{OE :

1. EH$ Q>moH$ar _|  ‘10a + b \$b h¡ & (a ≠ 0 and a > b) BZ_| go ‘10b + a \$b gS> J ò&
eof \$bm| H$mo 9 ì`[º$̀ m| _| g_mZ ~m±Q>m J`m & g_mZ ê$n _| ~m±Q>Zo Ho$ ~mX {H$VZo \$b
~M JE ? àË òH$ ì`[ŠV H$mo [H$VZo \$b {_bo ?

15.4.      3 A§H$m| H$s g§»`mAm| go IobA§H$m| H$s g§»`mAm| go IobA§H$m| H$s g§»`mAm| go IobA§H$m| H$s g§»`mAm| go IobA§H$m| H$s g§»`mAm| go Iob
gwYm … A~ EH$ VrZ A§H$m| H$s H$moB© g§»`m gmoMmo&
amOy … R>rH$ h¡& (dh 157 H$mo MwZVm h¡)

gwYm … A§H$mo§ H$mo CëQ>m H$amo (ñWmZ ~Xbmo) Am¡a N>moQ>r g§»`m H$mo ~S>r g§»`m
 go KQ>mAmo &

amOy … R>rH$ h¡ &

gwYm … Vwåhmao CÎma H$mo  9 `m 11 go {d^m{OV H$amo & _wPo nyam {dídmg h¡ {H$ H$moB© eof Zht ahoJm &
amOy … hm±, Vwåh| H¡$go nVm Mbm ?

         ghr h¡ ! gwYm H$mo H¡$go nVm h¡ ?
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{Og Vah h_Zo A§H$mo H$s g§»`m Ho$ {bE {H$̀ m h¡, Cgr go h_ Bg VH©$ H$mo ì ẁËnÝZ H$a gH$Vo h¡& VrZ A§H$mo
H$s g§»`m  100a + 10b + c h¡ & A§H$m| H$mo CëQ>m {bIZo go Cgo100c + 10b + a àmßV hmoJm &
`[X (a > c) g§»`mAm| H$m AÝVa (100a + 10b + c) - (100c + 10b + a)   = 99a – 99c = 99(a – c) =
9×11× (a – c) h¡ &
Am¡a `{X a = c , Vmo A§Va ‘0’ h¡ & àË òH$ {ñW{V _| n[aUm_ 99  H$m JwUm§H$ h¡& AV… dh 9 Am¡a 11 XmoZm|
go {d^m{OV h¡ Am¡a ^mJ\$b (a – c) `m (c – a) hmoJm &

Bgo H$s{OE:

1.  D$na Xr JB© H$m ©̀H$bmn H$r Om±M {ZåZ g§»`mAm| go H$r{OE ?
(i)  657 (ii)  473 (iii)  167 (iv)  135

à¶mg H$s{OEà¶mg H$s{OEà¶mg H$s{OEà¶mg H$s{OEà¶mg H$s{OE :

EH$ VrZ A§H$m| H$s g§»`m boH$a, Z ò g§»`mE± ~ZmZo Ho$ {bE CZHo$ A§H$mo H$mo à{VñWm{nV
H$r{OE & (ABC, BCA, CAB) A~ BZ VrZ g§»`mAm| H$mo OmoS>mo & {H$Z g§»`mAm| go
BZH$m `moJ\$b {d^m{OV hmoJm ?

15.5 A{dÚ_mZ A§H$m| H$s nho{b`m±

EH$ A§H$J{UV _| A§H$m| Ho$ ñWmZ na Ajam| H$mo boH$a h_ Hw$N> nho{b`m| H$mo ~Zm gH$Vo h¢ Am¡a h_| ̀ h _mby_
H$aZm h¡, {H$ H$m¡Z-gm Aja H$m¡Z-go A§H$ H$m à{V{Z{YËd H$aVm h¡& h_ Hw$N> ̀ moJ (g§H$bZ) Am¡a JwUZ\$b
Ho$ Hw$N> g_ñ`mAm|(em{ãXH$ àíZ) H$mo hb H$a|Jo&
nho{b`m| H$s VrZ eV© h¡ …

1. nhobr H$m àË òH$ Aja H$mo Ho$db EH$ A§H$ Ho$ {bE boZm Mm{hE & àË òH$ A§H$ H$mo {g\©$ EH$ hr Aja
go gy{MV H$aZm h¡&

2. CÀM ñWmZr` _mZ H$m A§H$ eyÝ` Zht hmo gH$Vm h¡&
3. nhobr H$m Ho$db EH$ hr CÎma hmoZm Mm[hE&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6:  17A   Ho$ `moJ _| A H$m _yë` kmV H$amo&
                     +  2A4

 ————
  407
  ————
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hb hb hb hb hb : {ZarjU go   A + 4 = 7  Wm  `m 100 + 70   + A

Bg{bE   A = 3 200 + 10A + 4

173 + 234  = 407 300 + 70 + 11A + 4  =  407

11 A  =     33

     A  =       3

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7 : Y + Y + Y = MY Ho$ `moJ _|  M Am¡a  Y  H$m _yë` kmV H$amo &

hb hb hb hb hb : Y + Y + Y  = MY

          3Y  = 10M + Y

           2Y = 10M

M =  
Y
5     (Y, 5  go {d^m{OV h¡ & Bg{bE Y = 0 `m 5)

D$na go , `{X   Y = 0,  Y + Y + Y = 0 + 0 + 0 = 0,   M = 0

`{X   Y = 5,  Y + Y + Y = 5 + 5 + 5 = 15, MY = 15   AV…   M =1, Y = 5

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: A2 − 15  =  5A,  ™ı A2 EÁ{∫ 5A tÁz EÊN˛Áı N˛y ÃÊPÆÁ “Áz oÁz A N˛Á ™Ó¡Æ rÁo N˛∫Áz @
hbhbhbhbhb : 2 − 5 = a  g§̂ d h¡& `m (10A + 2) − (10 + 5) = 50 + A

O~   12 − 5 = 7,                 10A − 13 = 50 + A

Vmo   A = 7    9A = 63

     A =   7

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: 5A1 − 23 A = 325 ™ı 5A1 EÁ{∫ 23A oyå EÊN˛Áı N˛y ÃÊPÆÁ “Áz oÁz A N˛Á ™Ó¡Æ rÁo N˛∫Áz
hbhbhbhbhb : 1 − A  =  5     ? `m (500 + 10A + 1) − (200 + 30 + A) = 325

AV…  11 − A = 5, 501 − 230 + 10 A − A = 325

Vmo  A= 6 271 + 9A = 325

271 + 9A = 325

271 − 271 + 9A = 325− 271

9A = 54

A =  6
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU  10: 1A ×  A = 9A  ™ı 1A EÁ{∫ 9A tÁz EÊN˛Áı N˛y ÃÊPÆÁ “Áz oÁz A N˛Á ™Ó¡Æ rÁo N˛∫Áz @
hbhbhbhbhb : A ×  A = A  Ho$ {b ò Wm `m (10 + A) A =  (90 + A)

dJu` nhmS>o 1, 5, 6 10A + A2 =  90 + A

1× 1 = 1, A2 + 9A − 90 =  0
5× 5 = 25,

6×6 = 36,
`{X  A = 6,
16× 6 = 96

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU   11 : BA ×  B3 = 57A ™ı BA EÁ{∫ B3 tÁz EÊN˛Áı N˛y ÃÊPÆÁ, 57A oyå EÊN˛Áı N˛y ÃÊPÆÁ “Áz oÁz
A EÁ{∫ B N˛Á ™Ó¡Æ rÁo N˛∫Áz @

hbhbhbhbhb : Bg CXmhaU _| h_ A§H$m| Ho$ _yë`m| H$m {ZénU JwUm Ho$ nhmS>m| go narjm Ed§ Xmof {d{Y go
H$a|Jo & BH$mB© Ho$ ñWmZ _|   A ×  3 = A.  Ho$ {bE JwUZ\$b H$s BH$mB© ñWmZ H$m A§H$ dhr
A§H$ ~Z OmVm h¡& Bg{bE A Z§. h¡ Z 5 h¡ & `{X XhmB© Ho$ ñWmZ na {b`m Om` Vmo Xmo
A§H$m| H$s g§»`m H$m _yë` 19 hmoJm Ama JwUZ\$b  19×19 = 361 hmo gH$Vm h¡, Omo  500.
go H$_ h¡ & AmJo ̀ {X h_ XhmB© Ho$ ñWmZ na 3 boVo h¢ Vmo Xmo A§H$m| H$s g§»`m H$m Ý ỳZV_
_yë` 30×30 = 900 h¡ Omo 500 go A{YH$ h¡& Vmo XhmB© Ho$ ñWmZ _| Xmo hmoJm& Vmo  20×23
= 460 or 25×23 = 575.
Amdí`H$ CÎma  25×23 = 575.

Bgo H$s{OE: :

1. `{X  21358AB go {d^m{OV h¡ Vmo 99, A Am¡a B Ho$ _yë` kmV H$amo &
2. g§»`m 4AB8 ( A , B A§H$ h¡ )  A Am¡a B Ho$ _yë`m| H$mo kmV H$amo O~{H$ dh 2,3,4,6,8

Am¡a 9 go {d^m{OV h¡&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: {X ò J ò JwUm _| Ajam| Ho$ _yë`m| H$mo kmV H$amo &

hbhbhbhbhb: `{X  B = 0 `m 1 `m 5  Vmo 0 × 5 = 0, 1 ×  5 =5, 5×  5 = 25
`{X B = 0 , Vmo  A 0 ×5 = CA0

A2 + 2.A
9
2

⎛ ⎞
⎜ ⎟⎝ ⎠ + 

2 29 9 90
2 2

⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠  =  0

29 81A 90
2 4

⎛ ⎞+ − −⎜ ⎟⎝ ⎠  =  0

29 441A
2 4

⎛ ⎞+ =⎜ ⎟⎝ ⎠
9 21A
2 2

+ =

12A 6
2

= =

A B
5

CAB
×
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`{X h_  A = 5 boVo h¡ Vmo 50 ×  5 = 250
∴ CAB = 250 .

à`mmg H$r{OE:

1.  `{X YE ×  ME   =  TTT Vmo Y +E + M + T H$m _yë` kmV H$amo &
[gyMZ : TTT = 100T + 10T + T = T(111) = T(37 ×  3)]

2. `{X  88 dñVwAm| H$m _yë` A733B h¡ Vmo   A  Am¡a B Ho$ _yë`m| H$mo kmV H$amo&

Aä`mg -15. 5

1. {ZåZ _| A{dÚ_mZ A§H$m| H$mo kmV H$amo &
(a) (b) (c) (d) (e)

2. {ZåZ _| A H$m _yë` kmV H$amo &
(a)  7A – 16 =  A9 (b) 107 – A9 =  1A (c)  A36 – 1A4 =  742

3. {ZåZ Xr JB© Ajam| H$o$ {bE g§»`mË_H$ _yë` kmV H$amo &
(a) (b)

4. Ajam| H$mo C{MV A§H$m| go à{VñWm{nV H$r[OE &
(a)   73K  ÷  8  = 9L (b) 1MN ÷ 3 = MN

5. `{X ABB ×  999 = ABC123 (Ohm± A, B, C A§H$ h¡)  A, B, C H$o$ _yë` kmV H$amo &
15.6 ñWmZr` _mZ Ho$ eofm§H$ go {d^mOH$Vm H$mo kmV H$aZm &
Bg {d[Y _|, Xr JB© g§»`m go ñWmZr` _mZ H$mo {d^m{OV H$aHo$ CZHo$ eof boVo h¢& `{X h_ EH$ g§»`m Ho$
ñWmZr` _mZ H$mo 7 go {d^m{OV H$aVo h¢ Vmo eof {ZåZ àH$ma àmßV hmoVo h¢ &

1000 ÷ 7 (eof 6 h¡& Bgo h_ 6 − 7 = −1 bo gH$Vo h¢ & )

  100 ÷ 7 (eof 2 h¡&)
    10 ÷ 7 (eof 3 h¡&)
     1 ÷ 7 (eof 1h¡&)

D E
3

F D E
×

G H
6

C G H
×

11 1
A

7 7
1 9 7

+
+

2 2 2
8

B B
2 8 5

+
+

A A A
7

A A
3 7 3

+
+

B B
6

A A A
4 6 1

+
2 2 2 2

9 9
9

A A A
2 9 9 A

+
+
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ñWmZr` _mZ 108 107 106 105 104 103 102 101 100

7 go {d^m{OV H$aZo     3 2 1 −2 −3 −1 2 3 1
na àmßV eofm§H$

Om±M H$aZm h¡ {H$ 562499,7 go {d^m{OV h¡ `m Zht &
A§H$ 5 6 2 4 9 9

ñWmZr` _mZ 5×105 6×104 2×103 4×102 9×101 9×100

7 go {d^m{OV H$aZo     5× (−2)   6× (−3)    2× (−1)   4× 2    9× 3 9× 1
na àmßV eofm§H$
A§H$ Am¡a ñWmZr` _mZ Ho$ eof Ho$ _yë`m| Ho$ JwUZ\$b H$m `moJ  −10 − 18 − 2 + 8 + 27
+ 9 = −30 + 44 = 14(7 go {d^m{OV h¡&)

Bg{bE  562499, 7 go {d^m{OV h¡&

Bgo H$s{OE:

1. D$na H$r {d[Y go Om±M H$r{OE {H$ 7810364 ,4 go {d^m{OV h¡ {H$ Zht &
2. D$na H$s {d{Y go Om±M H$s{OE {H$  963451, 6 go {d^m{OV h¡ {H$ Zht&

15.7 {d^mOZ Ho$ {Z`_m| na Hw$N> Am¡a nbo{b`m±  :

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: Š`m JwOa~§Y(palindrome) H$m àË òH$ g_ g§»`m ’11’ go {d^m{OV h¡&

hbhbhbhbhb : JwOa~§Y H$s EH$ g_ g§»`m 12344321. H$mo br{OE & {df_ ñWmZ Ho$ A§H$mo H$m `moJ 1
+ 3 + 4 + 2  h¡ & g_ ñWmZ Ho$ A§H$m| H$m ̀ moJ 2 + 4 + 3 + 1 h¡ & BZH$m A§Va 0 h¡& Bg{bE
`h 11 go {d^m{OV h¡&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: Š`m 101000-1, 9 Am¡a 11 go {d^m{OV h¡ ?
hbhbhbhbhb : 101000-1 as 999 .... 999 (1000 ~ma) {bI|Jo &  g^r ñWmZm| na A§H$ 9 h¡ & Bg{bE ̀ h

9 go {d^m{OV h¡ & Am¡a 1000 h¡&  {df_ ñWmZ Ho$ A§H$m| H$m ̀ moJ Am¡a g_ ñWmZ Ho$ A§H$m|
H$m `moJ g_mZ h¡& CZH$m A§Va 0 h¡ & Bg{bE `h 11 go {d^m[OV h¡&

gmo{ME, MMm© H$r{OE Am¡a {b{IE:

1.  Š`m h_ {ZîH$f© bo gH$Vo h¢ {H$ 102n-1, 9 Am¡a 11 go {d^m{OV h¡ ? g_PmAm| &
2.  Š`m  102n+1-1,11 go {d^m{OV h¡ `m Zht g_PmAmo &
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 15: 6 A§H$m| H$s g§»`m ~ZmZo Ho$ {bo EH$ Xmo A§H$m| H$s g§»`m H$mo VrZ ~ma {b[IE & Om±M
H$r{OE {H$ `h 3 go {d^m{OV h¡ `m Zht ?

hb …hb …hb …hb …hb … h_ Xmo A§H$mo H$s g§»`m  47 H$mo b|Jo& 6 A§H$m| H$s g§»`m ~ZmZo Ho$ {bE Bgo VrZ ~ma {bI|Jo
Vmo dh 474747 hmoJm &
474747 H$mo 47(10101) {bI gH$Vo h¢& 10101, 3 go {d^m{OV h¡, Š`mo§{H$ BgHo$ A§H$m|
H$mo `moJ 1 + 1 + 1 = 3 h¡ Vmo 474747 ^r 3 go {d^m{OV h¡&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU  16: 6 A§H$m| H$s g§»`m ~ZmZo Ho$ {bE EH$ VrZ A§H$m| H$s g§»`m H$mo Xmo ~ma {b[IE & Om±M
H$s{OE {H$ `h 7 Ama 11 go {d^m{OV h¡ `m Zht &

hbhbhbhbhb: h_ EH$ 3 A§H$m| H$r g§»`m 345 H$mo b|J| & 6 A§H$mo H$r g§»`m ~ZmZo Ho$ {bE Bgo Xmo ~ma
{bIooJo Vmo dh 345345 hmoJm &
345345 H$mo 345345 = 345000 + 345 = 345 (1000 + 1)

        = 345 (1001)

        = 345 (7× 11× 13)
Bg{bE 345345,7, 11 Am¡a 13 go {d^m{OV

à`mg H$r{OE :

1. Om±M H$r{OE {H$ 456456456456,7, 11 Am¡a 13 go {d^m{OV h¡ `m Zht?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU  17: g_mZ A§H$mo H$s EH$ VrZ A§H$m| H$s g§»`m H$mo br{OE & A§H$mo H$mo OmoS>Zo go àmßV g§»`m
go {d^m{OV H$ao & AmnZo Š`m {ZarjU {H$̀ m ? (A§H$m| H$mo OmoS>Zo go g§»`m H$m bKw ê$n
àmßV hmoJm ?

hbhbhbhbhb: 444 H$mo br{OE & A§H$m| H$mo OmoS>Zo go 4 + 4 + 4 = 12

A~ 444 H$mo 12 go {d^m{OV H$s{OE  444 ÷12 = 37  Bg {H«$̀ m H$mo 333 , 666 Am{X go
gmW XmohamBE & AmnH$mo AmíM ©̀ hmoJm {H$ g^r g§»`mAm| Ho$ {bE ^mJ\$b 37 h¡&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU  18: Š`m 23 + 33,(2 + 3) go {d^m{OV h¡ `m Zht ?

hbhbhbhbhb: h_| _mby_ h¡ {H$ a3 + b3 = (a + b) (a2 − ab + b2).
Vmo 23 + 33 = (2 + 3) (22 − 2 ×  3 + 32)  `h (2 + 3) H$m JwUH$ h¡&
Bg{bE 23 + 33,(2 + 3) go {d^m{OV h¡&

gmo{ME, MMm© H$s{OE Am¡a {b{IE :

1.  ‘a’ Am¡a ‘b’ Ho$ {bE Ho$ {bE {^ÝZ àmH¥${VH$ g§»`mAm| H$mo boVo hþE Om±M H$s{OE {H$ a5 + b5,  (a + b)
{d^m{OV h¡ `m Zht ?
2.  Š`m h_ `h {ZîH$f© H$a gH$Vo h¡ {H$ (a2n+1 + b2n+1),(a + b) go {d^m{OV h¡ ?
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15.8 H«$_mJV g§»`mAm| H$m `moJ\$b kmV H$s{OE :

{~Zm OmoS>o h_ 1 go 100 VH$ Ho$ H«$_mJV g§»`mAm| H$m `moJ\$b kmV H$a gH$Vo h¢&
1 + 2 + 3 +…+ 50 + 51 +…..+ 98 + 99 + 100

= (1 + 100) + (2 + 99) + (3 + 98) ……..(50 + 51)
= 101 + 101+ 101 + ……………. 50 Omo{S>̀ m± h¡ = 50 ×  101 = 5050

Bgo, 2
101100 ×

 = 5050 ^r {bI gH$Vo h¡ &

`{X 48 g§»`mE± h¡, Vmo `moJ\$b Š`m hmoJm? AmnZo Š`r {ZarjU {H$̀ m ?

`{X ‘n’ g§»`mE± h¡ Vmo, Vmo `moJ\$b                hmoJm &

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 19:  50 go 85 _| 5 go {d^m{OV g§»`mAm| H$m `moJ\$b kmV H$amo &

hbhbhbhbhb: 50 go 85 _| 5 go {d^m{OV g§»`mAm| H$m `moJ =
(1 go 85 _| 5 go {d^m{OV g§»`mAm| H$m ̀ moJ ) − (1 go 49 _| 5 go {d^m{OV g§»`mAm| H$m
`moJ )

=  (5 + 10 + .... + 85) − (5 + 10 + .... + 45)
=  5(1 + 2 + .... + 17) − 5(1 + 2 + .... + 9)

=

=  5

×

9×17 − 5×9×5
=  5× 9× (17 − 5)
= 5× 9× 12 = 540

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 20: 1 go 100 _| 2 `m 3 go {d^m{OV g§»`mAm| H$m `moJ\$b kmV H$amo &

hbhbhbhbhb: 1 go 100 VH$ H$s g§»`mAm| _| 2 go {d^m{OV g§»`mE± 2, 4, ... 98, 100 h¡ &
1 go 100 VH$ H$s g§»`mAm| _| 3 go {d^m{OV g§»`mE± 3, 6, ... 96, 99 h¡ &
2 `mo 3 go {d^m{OV g§»`mAm| H$m `moJ = (1 go 100 VH$ H$s g§»`mAm| _| 2 go {d^m{OV
g§»`mE±)+ 3 go {d^m{OV g§»`mE± )- (1 go 100 Ho$ ~rM,6  go {d^m{OV g§»`mAm| H$m
`moJ&

=  (2 + 4 + .... + 100) + (3 + 6 + .... + 99) − (6 + 12 + ... 96)

=  2(1 + 2 + .... + 50) + 3(1 + 2 + ... +33) − 6(1 + 2 + .... + 16)

=  
50 (50 1) 33 (33 1) 16 (16 1)2 3 6

2 2 2
× + × + × +⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + × − ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠

n(n+1)
2

17 185 ×
×

9

2
9 105

⎛ ⎞ ×
⎜ ⎟ − ×
⎜ ⎟⎝ ⎠

5

2

⎛ ⎞
⎜ ⎟
⎜ ⎟⎝ ⎠
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=  2 50 51
2
×

×
33 343⎛ ⎞ ×

+ ×⎜ ⎟⎝ ⎠

17

2

8 166
⎛ ⎞
⎜ ⎟ − ×
⎜ ⎟⎝ ⎠

17
2
×⎛ ⎞

⎜ ⎟⎜ ⎟⎝ ⎠

=  2550 + 1683 − 816
=  4233 − 816  =  3417

Aä`mg– 15.6

1. 1 go 100, g§»`mAm| _| 5 go {d^m{OV nyUmªH$m| H$mo `moJ\$b kmV H$amo &

2. 11 go 50, g§»`mAm| _| 5 go {d^m{OV nyUmªH$m| H$mo `moJ\$b kmV H$amo &

3. 1 go 50, g§»`mAm| _| 2 Am¡a 3 go {d^m{OV nyUmªH$m| H$mo `moJ\$b kmV H$amo &

4. (n3 − n), 3 go {d^m{OV h¡& H$maU H$mo g_PmBE &

5. ‘n’ H«$_mJV {df_ g§»`mAm| H$mo `moJ\$b ‘n’ go {d^m{OV h¡& H$maU H$mo g_PmBE &
6. Š`m 111 + 211 + 311 + 411, 5 go {d^m{OV h¡ ? g_PmBE &
7.

{X ò J ò {MÌm§o _| Am`Vm| _| ahZo dmbo g§»`mAm| H$mo kmV H$amo ?

8. amhþb Ho$ {nVmOr amhþb Ho$ OÝ_{XZ na à{V df© Hw$N> n¡go CgHo$ {bE O_m H$aZm MmhVo h¢& àW_
OÝ_{XZ na é. 100, Xÿgao OÝ_{XZ na é.300, Am¡a Vrgao OÝ_{XZ na é.600, Mm¡Wo OÝ_{XZ na
é.1000 Bg àH$ma O_m H$aVo h¢ & 15 do§ OÝ_{XZ na amhþb Ho$ {nVmOr {H$VZo n¡go O_m H$a|Jo&

9. 1 go 100, g§»`mAm| _| 2 Am¡a 5 go {d^m{OV nyUmªH$m| H$mo `moJ\$b kmV H$amo&
10. 11 go 1000, g§»`mAm| _| 3 go {d^m{OV nyUmªH$m| H$mo `moJ\$b kmV H$amo&

h_Zo Š`m grIm?

1. EH$ 3 A§H$m| H$s g§»`m H$mo {dñVma ê$n go 100a + 10b + c. {bIZm Am¡a g_PZm
Ohm± a, b, c  0 go 9 VH$ Ho$ `moJ h¡, a ≠  0

2. gm_mÝ` ê$n _| Xmo Am¡a VrZ A§H$m| H$s g§»`mAm| Ho$ {bE 2, 3, 4, 5, 6, 7, 8, 9, 10,
11 Ho$ {d^mOZ Ho$ {Z`_m| H$mo ì ẁËnÝZ H$aZm&

3.  2, 3, 4, 5, 6, 7,8, 9, 10, 11 Ho$ {d^mOZ Ho$ {Z`_m| Ho$ nrN>o [N>nm VH©$&

4. g§»`mAm| H$s nho{b`m± Am¡a Iob&
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1. n[a‘o¶ g§»¶mE±

Aä¶mg - 1.1

I.

(i) ¶moÁ¶ VËg‘H$
(ii) {dVaU H$m {Z¶‘ (iii) JwUZmË‘H$ VËg‘H$
(iv) JwUZmË‘H$ VËg‘H$ (v) ¶moJ H«$‘{d{Z‘o¶
(vi) JwUZ Ho$ A§VJ©V g§d¥V (vii) ¶moÁ¶ à{Vbmo‘ {Z¶‘

(viii) JwUmË‘H$ à{Vbmo‘ (ix) {dVaU H$m {Z¶‘

2. (i)
3 5,
5 3

−
(ii) −1, 1 (iii) 0, An[a^m{fV (iv)

7 9,
9 7
−

(v) 1, −1

3. (i)
12
5
−

(ii) 0 (iii)
9

11 (iv)
6
7

(v)
3 1,
4 3 (vi) 0 4.

28
55
−

5. JwUZ gmhM¶©, JwUZ à{Vbmo‘, JwUZ VËg‘H$, ¶moJ Ho$ A§VJ©V g§d¥V

7.
28
15 8.  (i)  

5
12
−

(ii)
58
13    (iii)

45
7

9.
7

8
−

10.
53
6

11. gmhM¶© Zht ³¶m|{H$ 
1 1 1 1 1 1
2 3 4 2 3 4

⎛ ⎞ ⎛ ⎞− − ≠ − −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

13. (i) àmH¥${VH$ g§»¶mE± (ii) 0 (iii) F$UmË‘H$

CÎmaCÎmaCÎmaCÎmaCÎma
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Aä¶mg - 1.3

1. (i)
57

100 (ii)
22

125 (iii)
100001
100000 (iv)

201
8

2. (i) 1 (ii)
19
33 (iii)

361
495 (vi)

553
45

3. (i)
7

13 (ii)
7

5
−

4.
62

65
−

5. 140 6.
15 m

10 7. `. 1.66

8. 21161 m
5 9.

3
4 10.

16 m
9 11. 125

2. EH$ Ma dmbo a¡{IH$ g‘rH$aU

Aä¶mg - 2.1

1.(i) 2 (ii) −3 (iii) −6 (iv) 6

(v)
3

2
−

(vi) −21 (vii) 27 (viii) 5

(ix)
7
3 (x) 1 (xi)

1
2 (xii) 0

(xiii)
25
7 (xiv)

21
16 (xv)

8
3 (xvi)

13
6

Aä¶mg - 2.2

1.(i) 670 (ii) 170 (iii) 1250 (iv) 190 (v) 200

2. 5, 13 3. 43, 15 4. 27, 29

5. 252, 259, 266 6. 20 {H$‘r 7. 99J«m, 106J«m, 95J«m 8. 113‘r, 87‘r
9. 16‘r, 12‘r 10. 21‘r, 21‘r, 13‘r

11. 390, 590 12. 20 df©, 28 df©
13. 126 14. 80, 10 15. 60, 48 16. 59 ’$sQ>, 29.5 ’$sQ
17. 186, 187.
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Aä¶mg - 2.3

1. 1 2. 2 3.
11
4 4. −1

5.
9

5
−

6. 1 7. 7 8.
4

7
−

9.
9
2 10.

11
3 11. 1 12. −96

13. 3 14. 8

Aä¶mg- 2.4

1. 25 2. 7 3. 63 4. 40, 25, 15

5. 12 6. 4, 2 7. 16 8. 10,000

Aä¶mg - 2.5

1.(i)
145
21 (ii) 168 (iii) 12 (iv) 25

(v)
127
12 (vi) 1 (vii)

9
2 (viii)

5
12

(ix)
9
23 (x) −1 (xi)

1
7
−

(xii)
3
7

2. 30 3. 48, 12 4.
3
7 5. 50,51,52

6. 25 7. 5 8. EH$ én¶o Ho$ {g³Ho$ : 14; 50 n¡go Ho$ {g³Ho$ = 42

9. 30 days 10. 20 km 11. 36

12. ` 860 13. 16

4.  KmVm§H$ Am¡a KmVKmVm§H$ Am¡a KmVKmVm§H$ Am¡a KmVKmVm§H$ Am¡a KmVKmVm§H$ Am¡a KmV

Aä¶mg - 4.1

1.(i) 64
1

(ii) −128 (iii) 27
64

(iv) 81
1

2.(i)
15

2
1
⎟
⎠
⎞

⎜
⎝
⎛

(ii) (−2)14 (iii) 54 (iv) 55 (v)   (−21)4

3.(i) 324 × (ii) 2
1
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4.(i) 10 (ii) 403 (iii) 16
13

(iv) 81
2

(v) 6
17

(vi) 81
16

5. (i) 625 (ii) 625

6.(i) 10 (ii) −10 (iii) 2 7. 3

8.
53

4
4

5

×
9. (i)   1 (ii) 72 (iii) −24   (iv) 1

10. 49
16

Aä¶mg - 4.2

1.(i) 101047.9 −× (ii) 111043.5 × (iii) 71083.4 × (iv) 510298.9 −×

(v) 51029.5 −×

2.(i) 4,37,000 (ii) 5,80,00,000 (iii) 0.00325 (iv) 37152900

(v) 0.03789 (vi) 0.02436

3.(i) m104 7−× (ii) mm107 6−× (iii) m/sec103 8× (iv) 81084467.3 ×

(v) 191.6 10x − Hy$b§~ (vi) cm106.1 3−× (vii) cm105 6−×

4.  1.0008 ×102 {‘‘r
5.(i) Zht (ii) Zht (iii) Zht (iv)  Zht (v) Zht

5. am{e¶m| H$s VwbZmam{e¶m| H$s VwbZmam{e¶m| H$s VwbZmam{e¶m| H$s VwbZmam{e¶m| H$s VwbZm

Aä¶mg - 5.1

1.(i) 3:4 (ii) 32:3 (iii) 1 : 2 2. (i) 168

3. 8 4. 48 5. 20 6.
4
3 , 

3
4 , 

4
5 , 

5
4 , 

3
5 , 

5
3

7.  3 : 5 8.  4 : 7 9. ` 8320

10. 1 1 1, ,
2 2 2

, hm± 11. ` 28.5, ` 92, ` 257.6, ` 132, ` 88

12. (a) 83 (b) 1992 ÃtÀÆ 13.   2064 sz¬z 14. 70 Ãz.™y.
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Aä¶mg - 5.2

1. 81.9 H$amo‹S> 2. 2756.25 3. ` 7.67 4. 3 ×  6go‘r

5. ` 127.50 6.
1

6 %
4 7. 17%

    8. ` 880, 10%,  ` 4,000, 20%, ` 10,000, 20%, bm^, ` 392, ` 42, ` 315, ` 35.
    9. ` 2244 10.` 1250        11.` 40,000, 12.5%      12. bm^ ` 30,000, 17.65 %
  13. `1334 14. (i) ̀  10,000 (ii) ̀  2,800 (iii) ` 200

15. (i) ̀  540 (ii) ̀  5040 16.  13
Aä¶mg- 5.3

1. (a) 268.75 2. ` 19,950 3. A = 8820, 820
4. ` 734.50 5. 1449.1 6. 81,82,199 7. ` 1080.56
8. (i) 400 (ii) 610 9. ` 43.20 10. 5,31,616

11. ` 36659.70 12. ` 362.50 ßÁ∫oy 13.  ` 9500
14. 1297920 15. ` 103.81

6. dJ©‘yb Am¡a KZ‘ybdJ©‘yb Am¡a KZ‘ybdJ©‘yb Am¡a KZ‘ybdJ©‘yb Am¡a KZ‘ybdJ©‘yb Am¡a KZ‘yb

Aä¶mg - 6.1

1.(i) 39 Ho$ dJ© ‘| BH$mB© A§H$1 h¡&
(ii) 297 Ho$ dJ© ‘| BH$mB© A§H$ 9 h¡&
(iii) 5125 Ho$ dJ© ‘| BH$mB© A§H$5 h¡&
(iv) 7286 Ho$ dJ© ‘| BH$mB© A§H$6 h¡&
(v) 8742 Ho$ dJ© ‘| BH$mB© A§H$ 4 h¡&

2.   nyU© dJ© h¢-
(i) 121 (ii) 256

3.(i) 257 ‘| BH$mB© A§H$ 7 h¡ Am¡a Bg{bE ¶h EH$ nyU© dJ© Zht h¡&
(ii) 4592 BH$mB© A§H$ 2 h¡ Am¡a Bg{bE ¶h EH$ nyU© dJ© Zht h¡&
(iii) 2433 BH$mB© A§H$ 3 h¡ Am¡a Bg{bE ¶h EH$ nyU© dJ© Zht h¡&
(iv) 5050 BH$mB© A§H$ 0 Am¡a A§V ‘| EH$ hr eyÝ¶ h¡ Bg{bE ¶h EH$ ¶h EH$ nyU© dJ© Zht h¡&
(v) 6098 BH$mB© A§H$ 8 h¡ Am¡a Bg{bE ¶h EH$ nyU© dJ© Zht h¡&

4. (i) 4312 - {df‘ (ii) 28262 - g‘ (iii) 82042 - g‘
(iv) 177792 - {df‘ (v)999982 - g‘
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5. (i) 50 (ii) 112 (iii) 214

6. (i) 25 (ii) 81 (iii) 169

Aä¶mg - 6.2

1. (i) 21 (ii) 28 (iii) 64 (iv) 84

2. 5 3. 6. 120 4. 6 5. 39

6. 51 7. 144, 9 8. 89 9. 4608 dJ© ‘r

Aä¶mg- 6.3

1. (i) 33 (ii) 48 (iii) 88 (iv) 78

(v) 95

2. (i) 1.6 (ii) 4.3 (iii) 8.3 (iv) 9.2

3. 31 4. 67 cm 5. 91 6. 1024

7. 149 8. (i) 10 (ii) 16 (iii) 28

Aä¶mg - 6.4

1. (i) 512 (ii) 4096 (iii) 9261 (iv) 27000

2. i) 243 - EH$ nyU© KZ Zht h¡ ii) 516 - EH$ nyU© KZ Zht h¡
iii) 729 -  EH$ nyU© KZ h¡ vi)8000 - EH$ nyU© KZ h¡
v) 2700 -  EH$ nyU© KZ Zht h¡

3. 2 4. 17 5. 5 6. 288 7.  2
Aä¶mg - 6.5

1. (i) 7 (ii) 9 (iii) 11 (iv) 14
1. (i) 16 (ii) 13 (iii) 15 (iv) 18

3. i) ÃnÆ ii) EÃnÆ iii) ÃnÆ
vi) ÃnÆ v) EÃnÆ vi) EÃnÆ

7.  ~ma§~m[aVm ~§Q>Z Vm{bH$m Am¡a AmboI

Aä¶mg 7.1

1. `.11060.83 2. x = 7 3. x = 27 4. x = 43

5. x = 30 df© 6. 52 df©
7. x = 12 {dMbZm| Ho$ ¶moJ’$b go x = 0
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8. 5 9. x = 13.67 g^r n[apñW{V¶m| ‘| g‘mZ10. 15.3 A§H$
11. x = 30 12. ‘mpÜ¶H$m = 3.4 13. x = 18

14. ~hþbH$ = 10 15. ~hþbH$ = x − 3 16. ~hþbH$ = 1

17. 12, 16, 16, 16 18. 42 19. 8 20. 20

Aä¶mg - 7.2

1. dJmªVa 5-14 15-24 25-34 35-44 45-54 55-64
~ma§~m[aVm 9 9 9 6 7 5

2. N>mÌm| H$s g§»¶m 15-19 19-23 23-27 27-31 31-35 35-39 39-43
~ma§~m[aVm 5 7 6 5 5 1 1

3. dJmªVa 4-11 12-19 20-27 28-35 36-43 44-51 52-59
gr‘mE± 3.5-11.5 11.5-19.5 19.5-27.5 27.5-35.5 35.5-43.5 43.5-51.5 51.5-59.5

4. àmßVm§H$ ~ma§~m[aVm dJmªVa Amamohr Adamohr

10 6 4-16 6 75

22 14 16-28 20 69

34 20 28-40 40 55

46 21 40-52 61 35

58 9 52-64 70 14

70 5 64-76 75 5

5. dJmªVa (àmßVm§H$) 0-10 10-20 20-30 30-40 40-50

N>mÌm| H$s g§»¶m 2 10 4 9 10

6. dJmªVa (Am¶w) ~ma§~m[aVm dJmªVa Amamohr Adamohr
N>mÌm| H$s g§»¶m gr‘mE± g§{MV ~ma§~m[aVm  g§{MV ~ma§~m[aVm

1 - 3 10 0.5 - 3.5 10 59

4 - 6 12 3.5 - 6.5 22 49

7 - 9 15 6.5 - 9.5 37 37

10 - 12 13 9.5 - 12.5 50 22

13 - 15 9 12.5 - 15.5 59 9
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7. dJmªVa 0-10 10-20 20-30 30-40 40-50

Amamohr.g§. ~m. 3 8 19 25 30

~ma§~m[aVm 3 5 11 6 5

Xr JB© ~ma§~m[aVmE±, Amamohr g§{MV ~ma§~m[aVmE± h¢&
8. dJmªVa 1-10 11-20 21-30 31-40 41-50

Adamohr.g§. ~m. 42 36 23 14 6

~ma§~m[aVm 6 13 9 8 6

8.Á¶m{‘Vr¶ AmH$mam| H$mo g‘PZmÁ¶m{‘Vr¶ AmH$mam| H$mo g‘PZmÁ¶m{‘Vr¶ AmH$mam| H$mo g‘PZmÁ¶m{‘Vr¶ AmH$mam| H$mo g‘PZmÁ¶m{‘Vr¶ AmH$mam| H$mo g‘PZm

Aä¶mg - 8.1

2. (a) hm±, H$moB© Xmo gd©g‘mZ AmH¥${V¶m± h‘oem g‘ê$n hr hmoVr h¢&
(b) hm±, g‘ê$nVm ~Zr ahoJr

3. AB = NM;     ∠A = ∠N

BC = MO;       ∠B =  ∠M

CA = ON;     ∠C = ∠O

4. (i) gË¶ (ii) AgË¶ (iii) gË¶ (iv) AgË¶
(v) gË¶

7. 1.5 ‘r, 3‘r, 4.5‘r, 6‘r, 7.5‘r, 9‘r
8. 9‘r

9.  g‘Vb AmH$mam| H$m joÌ’$b

Aä¶mg 9.1
2. (i)  20 dJ© go‘r (ii) 424 dJ© go‘r (iii) 384 dJ© go‘r
3. 96 dJ© go‘r 4. 96 dJ© go‘r  5. (i) 10700 dJ© ‘r (ii) 10650 dJ© ‘r
6. (ii) x = 75 go‘r, 45 go‘r
7.   ` 4050
8. 337.5 sqcm.
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Aä¶mg - 9.2

1. (i) 900 dJ© go‘r,   (ii)  361 dJ© go‘r 2. 616 dJ© go‘r
3. (i) 693 dJ© go‘r, (ii)259.87 dJ© go‘r,
4. 5544 dJ© go‘r, 5. 308 dJ© go‘r, 6.10.5 dJ© go‘r, 7. 7.868 dJ© go‘r,

8. (i)  26
7

a (ii) 123.5 dJ© go‘r, 9. 6.125 dJ© go‘r, 10. 346.5 dJ© ‘r,

10.  grYm Am¡a ì¶wËH«$‘ AZwnmV

Aä¶mg 10.1

1. `  84,  ` 168,  ` 420,  ` 546 2. 32, 56, 96, 160
3. ` 12,600/- 4. ` 2,100/- 5. 21 go‘r 6. 6‘r, 8.75 ‘r

7. 168 {H$.‘r, 8. 5,000 9. 25 {H$.‘r 10
3 VÊbz 10.

9
20 go‘r,      11.  2 : 1

Aä¶mg - 10.2

1. (ii) 2. 120, 60,80,80

Aä¶mg - 10. 3
1. 4 {H$J«m 2. 50 {XZ 3. 48 4. 4 5. 4

    6.15 {XZ 7. 24 8. 60 u™åb 9. 40% 10. ( ) 21
2

x
x
+
+

11.  ~rOr¶ ì¶§OH$

Aä¶mg - 11.1

1. (i) 42K (ii) 6lm (iii) 15t4 (iv) 18mn

(v) 10p3

3. 60a2c

24m3n

36 k3l3

24p2q2r2

4. i) x5 y3 ii) a6b6 iii) k3l3m3 iv) p2q2r2

v) 72a2bcd 5. x2y2z2 6. x3y
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Aä¶mg- 11.2

1. (ii) 3k2l + 3klm + 3kmn (iii)  a2b2 + ab4 + a2b2c2

(iv)  x2yz − 2xy2z + 3xyz2 (v) a4b3c3 + a2b4c3d − a3b3c2d2

2. 12y2 + 16y

3. i) − 2 ii) 0

4. a2 + b2 + c2 − ab − bc − ca 5. x2 − y2 − z2 + 2xy − yz + zx − xr + yr

6. −7x2 + 8xy 7. −3k2 + 21kl − 21km

8. a3 + b3 + c3 − a2b + b2a − b2c + c2b + a2c − c2a

Aä¶mg - 11.3

1. (i) 6a2 − 19a − 36 (ii) 2x2−5xy+2y2 (iii) k2l − kl2 − l2m + klm

(iv) m3 + m2n − mn2 − n3

2. (i) 2x2 − 3xy + 3x2y + 3xy2 − 5y2

(ii) 3a2b2 − a3b − 2ab3 − 3a2bc + 3ab2c

(iii) klmn − lm2n − k2l2 + kl2m + k2lm − klm2

(iv) p4 − 5p3q + 6p3r + pq3 + 6q3r − 5q4

3. i) 10x2 − 14xy ii) m3 + n3 iii) –19a2–34ab+16ac–3b2+3c2

iv) p2q2 − q2r2 + p2qr + pqr2 − p2q − pq2 − p2r + pr2 4.  8

Aä¶mg- 11.4

1. i) 9k2 + 24kl + 16l2 ii) a2x4 + 2abx2y2 + b2y4

iii) 49d2 − 126de + 81e2 iv) m4 + n4

v) 9t2 − 81s2 vi) k2l2 − m2n2

vii) 36x2 + 66x + 30 viii) 4b2 − 2ab + 2bc − ca

2. i) 92416 ii) 259081 iii) 9,84,064 iv) 6,38,401

v) 89,984 vi) 6391 vii) 11,772 viii) 42,024

12. JwUZI§S>Z

Aä¶mg - 12.1

1. (i) 2, 4, 8 (ii) 3, a, 3a (iii) 7, x, y,7x,7y,7xy (iv) 2, m, m2,2m,2m2
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(v) 5           (vi) 2, x, 2x (vii)2, 3, 6, x, y, 2x, 2y, 2xy, 3x, 3y, 3xy, 6x, 6y, 6xy

2. i) 5x (x − 5y) (ii) 3a(3a − 2x) (iii) 7p(p + 7q)

iv) 12a2b(3 − 5c) (v) 3abc(a + 2b + 3c)

vi) p(4p + 5q − 6q2) (vii) t(u + at)

3. (i) (3x − 4b) (a − 2y)

(ii) (x2 + 5) (x + 2) (iii) (m + 4) (m − n)

(iv) (a2 − b) (a − b2) (v) (p − 1) (pq − r2)

Aä¶mg - 12.2

1. (i) (a + 5)2 (ii) (l − 8)2 (iii) (6x + 8y)2 (iv) (5x − 3y)2

(v) (5m - 4n)2 (vi) (9x − 11y)2 (vii) (x − y)2 (viii) (l2 + 2m2)2

2. (i) (x + 6) (x − 6) (ii) (7x + 5y) (7x − 5y) (iii) (m + 11) (m − 11)

(iv) (9 + 8x) (9 − 8x)(v) (xy + 8) (xy − 8) (vi) 6(x + 3) (x − 3)

(vii)  (x + 9) (x–9) (viii)2x(1 + 4x2) (1 + 2x) (1 − 2x)

(ix) x2(9x + 11) (9x − 11) (x) (p − q + r) (p − q − r)

(xi) 4xy

3. (i) x(lx + m) (ii) 7(y2 + 5z2) (iii) 3x2(x2 + 2xy + 3z)

(vi) (x − a) (x − b) (v) (3a + 4b) (x − 2y) (vi) (m + 1) (n + 1)

(vii) (b + 2c) (6a − b) (viii) (pq − r2)(p − 1) (ix) (y + z) (x - 5)

4. (i) (x2 + y2) (x + y) (x − y) (ii) (a2 + b2 + c2 + 2bc) (a + b + c) (a − b − c)

(iii) (l + m − n)(l − m + n) (iv)
4 47 7
5 5

x x⎛ ⎞⎛ ⎞+ −⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

(v) (x2 − y2)2 (vi) (5a − b)(5b − a)

5. (i) (a + 6) (a + 4) (ii) (x + 6) (x + 3) (iii) (p − 7) (p − 3)

(iv) (x − 8) (x + 4) 6. 10 7. 0, 12

Aä¶mg- 12.3

1. (i) 8a2 (ii)
1
3

x (iii) 9a2b2c2 (iv) 21
5

yz

(v) −6l2m

2. (i) 3x − 2 (ii) 5a2 − 7b2 (iii) x(5x − 3) (iv) l(2l2 − 3l + 4)
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(v) 5abc(a − b + c) (vi) (2q2 + 3pq − p2) (vii)
4
3  (abc + 2bc)

3. (i) 7x − 9 (ii) 12x (iii)
77
3 ab (iv)

27
( )

4
m n+

(v) 4(x2 + 7x + 10) (vi) (a + 1) (a + 2)

4. (i) x + 4 (ii) x − 2 (iii) p + 4 (iv)  5a(a − 5)
(v) 10m (p − q) (vi) 4z(4z + 3)

Aä¶mg- 12.4

(i) 3(x − 9) = 3x − 27 (ii) x(3x + 2) = 3x2 + 2x

(iii) 2x + 3x = 5x (iv) 2x + x + 3x = 6x

(v) 4p + 3p + 2p + p − 9p = p (vi) 3x ×  2y = 6xy

(vii) (3x)2 + 4x + 7 = 9x2 + 4x + 7 (viii) (2x)2 + 5x = 4x2 + 5x

(ix) (2a + 3)2 = 4a2 + 12a + 9

(x) (a) 0 (b) 30 (c) −6

(xi) (x − 4)2 = x2 − 8x + 16 (xii) (x + 7)2 = x2 + 14x + 49

(xiii) (3a + 4b) (a − b) = 3a2 + ab − 4b2 (xiv) (x + 4) (x + 2) = x2 + 6x + 8

(xv) (x − 4) (x − 2) = x2 – 6x + 8 (xvi) 5x3 ÷  5x3 = 1

(xvii) (2x3 + 1) ÷  2x3 = 3
11

2x
+ (xviii) (3x + 2) ÷3x = 

21
3x

+

(xix) (3x + 5) ÷  3 = 
5
3

x +

(xx)
4 3 4 1

3 3
x x+

= +

13. 3-D Am¡a 2-D AmH$mam| H$mo XoIZm

Aä¶mg- 13.1

3. (i) 5 (ii) 9 (iii) 20 (iv) 14

4. (i) 3  dJ© BH$mB© (ii) 9 dJ© BH$mB© (iii) 16 dJ© BH$mB© (iv) 14 dJ© BH$mB©
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Aä¶mg-13.2

1. F V E V + F = E + 2

5 6 9 g§V¥á
7 10 15     ,,

8 12 18     ,,

6 6 10      ,,

5 5 8      ,,

8 12 18      ,,

8 6 12       ,,

6 8 12       ,,

2. Ãßy Vå ƒTÁ|N˛∫ uü[™ “Ázoz “¯ ¬zuN˛å FÃN˛Á uƒ¬Áz™ ÃnÆ å“Î ∫“oÁ @
3. å“Î 4.  hm± 5.F = 20,  V = 6,  E = 12,  V + F − E = 2 6.  Zht

7. V E

8 12

5 8

6 9

8. (i)fQ>H$moUr¶ {nam{‘S> (ii) KZm^ (iii)n§MH$moUr¶ {nam{‘S>
(iv) ~obZ (v) KZ (vi)fQ>H$moUr¶ {nam{‘S>
(vii)  Ã™¬©§ YoÏßÏ|\

9. (i) a, b, c, d, e (ii) (a) MVwî’$bH$ (b) Jmobm
(c) KZ/KZm^ (d) Jmobm
(e) KZ EH$ H«${‘Vr¶ ~hþ̂ wO h¡ Omo {H$ KZm^ Zht h¡&
(f) KZ, KZm^ (g) dJ© {nam{‘S>

3. (a) Aîm°H$moUr¶ {àÁ‘ (b) fQ>H$moUr¶ {àÁ‘ (c) {ÌH$moUr¶ {àÁ‘
(d) n§M ŵO {nam{‘S>

14.  Vbm| H$m joÌ’$b Am¡a Am¶VZ

Aä¶mg- 14.1

1. A 2. 10 Ãz™y2 3. 9 dJ© ‘r
4. ` 72
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Aä¶mg - 14.2

1. (i) 112.996 KZ ‘r (ii) 70 KZ ‘r (iii) 22.5 KZ ‘r
2. (i) 13.92 KZ ‘r, 13920 brQ>a (ii) 5.2 KZ ‘r, 5200 brQ>a

(iii) 36.792KZ ‘r, 36792 brQ>a

3. Am¶VZ 
7
8

 ßÁT N˛™ “ÁzTÁ @

4. (i) 262.144 dJ© ‘r (ii) 2.197 KZ ‘r (iii) 4.096KZ ‘r
5. 6400 6. 1096 KZ go‘r 7. 110KZ go‘r
8. 90 9. 27 10. 6 go‘r

15.  g§»¶mAm| go$ Iob

Aä¶mg - 15.1

1.  2 go {d^m{OV 1200, 836, 780, 4820, 48630

 5 go {d^m{OV 1200, 535, 780, 3005, 4820, 48630

10 go {d^m{OV 1200, 780, 4820, 48630

h‘Zo XoIm {H$ ¶{X EH$ g§»¶m 10 go {d^m{OV hmo Vmo dh 2 Am¡a 5 go ^r&
2. (a), (b), (c), (e) 2 go {d^m{OV
3. (a), (b), (c) (d) 5 go {d^m{OV
4. (a), (b), (d), (e) 10 go {d^m{OV
5. (a) 6 (b) 8 (c) 6 (d) 12 (e) 8

6. 10, 20, 30, 40, 50, 60, ........ 7. 6

Aä¶mg - 15.2

1. A = 2  or 5 or 8 2. A = 8

3. 90, 180, 270, 360, 450 etc.

4. 0 go 9.  h‘ XoIVo h¢ {H$ 2 H$s ^mOZr¶Vm Ho$db BH$mB© A§H$ na hr AmYm[aV hmoVr h¡&
5. 0 ¶m 5 6. 4

7. 7 8. ‘0’
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Aä¶mg - 15.3

1. (a),  (d) {d^m{OV hmoVo h¢ 6 goo

2. (a), (b), (c), (d) {d^m{OV hmoVo h¢ 4 goo
3. (a), (c), (d) {d^m{OV hmoVo h¢ 8 goo
4. (a), (b), (c), (d) {d^m{OV hmoVo h¢ 7 go
5. (a), (b), (c), (d), (e), (i), (j), (k) {d^m{OV hmoVo h¢ 11 go
6. 8 Ho$ g^r JwUm§H$ 4 Mma Ho$ ^r JwUm§H$ hmoVo h¢
7. A = 1,  B = 9,  A + B = 10

Aä¶mg - 15.4

1. 45 go {d^m{OV
2. 81 go {d^m{OV
3. 36 Am¡a BgHo$ g^r JwUZI§S>m| go {d^m{OV
4. 42 Am¡a BgHo$ g^r JwUZI§S>m| go {d^m{OV
5. 11 Am¡a 7 go Am¡a BZ XmoZm| Ho$ JwUZ’$b go ^r {d^m{OV
6. 5 Am¡a 7 go Am¡a BZ XmoZm| Ho$ JwUZ’$b go ^r {d^m{OV
7. XmoZm| g§»¶mE± Am¡a CZHo$ ¶moJ ^r 6 go {d^m{OV

8. XmoZmo§ g§»¶mE± Am¡a CZHo$ A§Va ^r 3 go {d^m{OV
9. 2 Am¡a 4 XmoZm| go {d^m{OV

10. 4 Am¡a 8 XmoZm| go {d^m{OV
11. A = 3, B = 2

Aä¶mg - 15.5

1. (a) A = 9 (b) B = 5 (c) A = 3 (d) A = 6, ¶moJ = 2996

(e) A = 4, B = 1

2. (a) A = 5 (b)  A = 8 (c) A = 9

3. (a) D = 5, E = 0, F = 1

4. (a) K = 6, L = 2 (b) M = 5, N = 0

5. A = 8, B = 7, C = 6
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Aä¶mg - 15.6

1. 1050

2. 620

3. 216

4. n3 − n = n(n2 − 1) = (n −1)n(n + 1) VrZ bJmVma g§§»¶mAm| H$m JwUm

5. n VrZ bJmVma {df‘ g§§»¶mAm| Ho$ ¶moJ h¢- 
(2 1)(2 ) (2 1)

2
n n n x−

= −   ‘n’ H$m JwUm§H$

6. (111 + 411) + (211 − 311) {d^m{OV h¡ 5 go
7. 1 + 2 + 3 + 4 + 5 + 6 = 21

8. é. 12,000

9. 3050

10. 166833-18 = 166815.
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nmR²>¶H«$‘
(i) g§»¶mAm| go Iob

l 2 Am¡a 3 A§H$m| dmbr g§»¶mAm| H$mo (100a + 10b + c) Ho$ ê$n
‘| {bIZm Am¡a g‘PZm Ohm± a, b, c Ho$db (0-9) A§H$ hr
hmo gH$Vo h¢ Am¡a BZgo AZoH$ àH$ma H$s nho{b¶m| H$mo
g‘PZm ({H$Ýht Mma ‘yb ŷV g§{H«$¶mAm| go g§~§{YV Ma ¶m
AMa am{e g§~§Yr nho{b¶m±)

l g§»¶m nho{b¶m± Am¡a Iob
l 2,3,4,5,6,7,8,9 Am¡a 11 go {d^mOZ {Z¶‘ H$mo g‘PZm, Xmo
¶m VrZ A§H$m| dmbr g§»¶m H$m ì¶mnH$ ê$n&

g§»¶m ì¶dñWm (50 K§Q>o)
(i) g§»¶mAm| go Iob

(ii) n[a‘o¶ g§»¶mE±
(iii) dJ© g§»¶mE±, KZ g§»¶mE±,

dJ©‘yb, KZ, KZ‘yb

(ii) n[a‘o¶ g§»¶mE±
l n[a‘o¶ g§»¶mAm| Ho$ bjU (BH$mB¶m| Ho$ gmW)
l bjUm| H$mo gm‘mÝ¶ ì¶§OZm| Ho$ ‘mÜ¶‘ go Xem©Zm& BZ bjUm| H$m

‘hËd g‘PZm&
l g§»¶m aoIm na n[a‘o¶ g§»¶mAm| H$mo Xem©Zm&
l {H$Ýht Xmo n[a‘o¶ g§»¶mAm| Ho$ ~rM AmZodmbr n[a‘o¶ g§»¶mAm| H$mo

nhMmZZm (~ÀMm| H$mo {XIm¶| {H$ ¶{X h‘ Xmo n[a‘o¶ g§»¶mAm| Ho$
~rM g§JV n[a‘o¶ g§»¶mAm| H$mo ImoOVo h¢ Vmo AZoH$ n[a‘o¶ g§»¶mE±
àmá H$a gH$Vo h¢)

l n[a‘o¶ g§»¶mAm| H$mo Xe‘bd Ed§ Xe‘bd H$mo n[a‘o¶ g§»¶m ‘|
~XbZm (ha 10, 100, .... Am{X go {^ÝZ ^r hmo gH$Vo h¢)

l n[a‘o¶ g§»¶mAm| H$s g§{H«$¶mAm| H$m gm‘mÝ¶rH$aU H$aZm
l n[a‘o¶ g§»¶mAm| na AmYm[aV ^m{fH$ g‘ñ¶mE± hb H$aZm (g^r

g§{H«$¶mAm| Ho$ {bE)
l n^m{fH$ g‘ñ¶mE± (CÀM Vm{H©$H$Vm, g^r g§{H«$¶mE±, joÌ’$b

Am{X H$s ¶w{º$¶m| Ho$ gmW)

(iii) dJ© g§»¶mE±, KZ g§»¶mE±, dJ©‘yb, KZ, KZ‘yb
l dJ© g§»¶mE± Am¡a dJ©y‘b
l JwUZI§S>Z {d{Y Am¡a g§»¶mAm| Ho$ {d^mOZ {d{Y go dJ©y‘b kmV

H$aZm& (Mma A§H$m| ¶m Cggo H$‘ A§H$modmbr Am¡a Xmo Xe‘bd
ñWmZ VH$ H$s g§»¶mAm| Ho$ {bE)
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(i) KmVm§H$ Am¡a KmV
• nyUmªH$ KmVm§H$m| Ho$ ê$n ‘|
l nyUmªH$ KmVm| Ho$ KmVm§H$mo§ Ho$ {Z¶‘
l g§»¶mAm| Ho$ ‘mZH$ ê$n

~rOJ{UV (20 K§Q>o)

(i) KmVm§H$ Am¡a KmV

(ii) ~rOr¶ ì¶§OH$

(iii) EH$ Maam{e dmbo aoIr¶
g‘rH$aU

(iv)  JwUZI§S>Z
(ii) ~rOr¶ ì¶§OH$

l ~rOJ{UVr¶ ì¶§OH$m| H$m JwUm (JwUH$ nyUmªH$ hm|)

l Hw$N> gm‘mÝ¶ Ìw{Q>¶m± (CXm… 2 + x ≠ 2x, 7x + y ≠ 7xy)

l gyÌ (a ± b)2 = a2 ± 2ab + b2, a2 − b2 = (a − b) (a + b)

l gyÌm| H$s Á¶m{‘Vr¶ Om±M

l nmBWmJmoag {ÌH$ Amoa CgH$s Om±M&

l KZ g§»¶mE± Am¡a KZ‘yb (VrZ A§H$m| VH$ H$s g§»¶mAm| Ho$ JwUZI§S>m|
H$s {d{Y go)

l dJ©‘yb Am¡a KZ‘yb H$m AZw‘mZ bJmZm& A^rï> g§»¶mAm| Ho$
{ZH$Q>V‘ nhþ±MZo H$s à{H«$¶m grIZm&

l H$moï>H$m| H$m à¶moJ

l ~moS>‘mg (BODMAS) {Z¶‘ H$s ghm¶Vm go H$moï>H$m| H$mo hb
H$aZm&

(iv) ~rOr¶ ì¶§OH$
l JwUZI§S>Z (Ho$db gm‘mÝ¶ gdmb)
l gm‘mÝ¶ JwUZI§S>m| H$m JwUZI§S>Z
l nXm| Ho$ g‘yh H$m JwUZI§S>Z
l gmd©g‘ BH$mB¶m| Ho$ à¶moJ Ûmam JwUZI§S>Z
l (x + a) (x + a) Vah Ho$ JwUZI§S>Z
l ~rOr¶ ì¶§OH$m| H$m {d^mOZ

(iii) EH$ Maam{e dmbo aoIr¶ g‘rH$aU
l EH$ Maam{e dmbo aoIr¶ g‘rH$aU g§~§Yr JwUm Am¡a ^mJ H$s

g‘ñ¶mAm| H$mo hb H$aZm (dm³¶ê$nr g‘ñ¶mE±)
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(i) MVŵ ©wOm| H$m {Z‘m©U
l MVŵ ©wOm| Ed§ CZHo$ bjUm| H$mo OmZZm&
l MVŵ ©wOm| H$s aMZm
l Mma ŵOmE± Ed§ EH$ H$moU
l Mma ŵOmE± d§ VrZ {dH$U©
l Xmo g§b½Z ŵOmE±±, VrZ H$moU
l VrZ ŵOmE± Am¡a Xmo H$U©
l VrZ ŵOmE± Am¡a Xmo H$moU
l Xmo {dH$Um] H$s ghm¶Vm go {d{eï> MVŵ ©wO H$m {Z‘m©U

Á¶m{‘Vr¶ (40 K§Q>o)

(i) MVŵ ©wOm| H$m {Z‘m©U
(ii) 3-D d 2D AmH$mamo§ H$mo

Xem©Zm
(iii) Á¶m{‘Vr¶ AmH$mam| H$mo

g‘PZm

(ii) 3-D d 2D AmH$mamo§ H$mo Xem©Zm
• dñVwAm| H$s {d{dY AmH¥${V¶m| Ho$ ̂ mJ nhMm{ZE Am¡a Omo‹S>r ~ZmBE&

[A{YH$ O{Q>b O¡go- Km|gbo O¡go AmH$ma, 2-D Am¡a 3-D H$mo
Omo‹S>Zm (Xmo go A{YH$ Zht)

l 2-D Ed§ 3-D dñVwAm| H$mo àñVwV H$aZm (H«$‘ ‘| bJmZm Ed§
~‹T>mZm) g‘{‘Vr¶ aoImAm| Ûmam

l erf©, ’$bH$ Am¡a gå‘wI nhMmZZm& 3-D AmH¥${V¶m| ‘| AmBba$
g§~§Ym| H$mo nhMmZZm (KZ, KZm^, MVwî’$bH$, {àÁ‘/g‘nmíd©
Am¡a {nam{‘S>)

A§H$J{UV (20 K§Q>o)

(i) am{e¶m| H$s VwbZm

(ii) grYm Ed§ ì¶wËH«$‘ AZwnmV

(i) am{e¶m| H$s VwbZm
l AZwnmV Ho$ à¶moJ Ûmam am{e¶m| H$s VwbZm
l JwUZ AZwnmV-^m{fH$ g‘ñ¶mE±
l à{VeV, bm^, hm{Z, D$nar bmJV, Ny>Q>, H$a Am{X na AmYm[aV

g‘ñ¶mE± (~hþAm¶m‘r boZ-XoZ)
l gmYmaU Am¡a MH«$d¥{Õ ì¶mO ‘| A§Va (MH«$d¥{Õ ì¶mO dm{f©H$ Xa

na Ho$db VrZ df© Ho$ Am¡a MH«$d¥{Õ ì¶mO, AÕ© dm{f©H$ VrZ MaUm|
VH$)

(ii) grYm Ed§ ì¶wËH«$‘ AZwnmV
l grYm g‘mZwnmV- gmYmaU Am¡a grYo empãXH$ àíZ& grYm Ed§

ì¶wËH«$‘ AZwnmV H$s {‘l g‘ñ¶mE±&
l g‘¶ Am¡a H$m¶© g§~§Yr gdmb- gmYmaU Ed§ grYo dm³¶ê$nr

gdmb&
 l g‘¶ Am¡a Xÿar … gmYmaU Ed§ grYo dm³¶ê$nr gdmb&
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(iii)

Am±H$‹S>m| H$m à~§YZ (15 K§Q>o)

~ma§~m[aVm Vm{bH$m Ed§ AmboI

~ma§~m[aVm Vm{bH$m Ed§ AmboI
l ‘Ü¶‘mZ, ‘mpÜ¶H$m Am¡a ~hþbH$ H$s Ag‘yh~X²Y àXÎmm| Ho$ {bE

à¶moJ H$s nwZamd¥{Îm
l {dMbZ nX²Y{V go ‘Ü¶‘mZ H$m {Zê$nU
• eyÝ¶ g‘yh~X²Y àXÎmm| H$s Amdí¶H$Vm Ed§ joÌ
l ~ma§~m[aVm ~§Q>Z Vm{bH$m H$s aMZm
l g§{MV ~ma§~m[aVm ~§Q>Z Vm{bH$m
l ~ma§~m[aVm Vm{bH$m (gmonmZ AmboI, ~ma§~m[aVm ~hþ^wO,

~ma§~m[aVm dH«$, g§{MV ~ma§~m[aVm dH«$)

joÌ{‘{V (15 K§Q>o)K§Q>o)K§Q>o)K§Q>o)K§Q>o)

(i) g‘Vb AmH$mam | H$m
joÌ’$b

   (ii) g‘Vb H$m joÌ’$b Ed§
Am¶VZ

(i) g‘Vb AmH$mam| H$m joÌ’$b
l {hamoZ Ho$ gyÌ H$m à¶moJ H$aVo hþE {Ì ŵO H$m joÌ’$b {ZH$mbZm

({~Zm {gÕ {H$E) Am¡a BgH$m à¶moJ MVŵ ©wOm| Ho$ joÌ’$b kmV
H$aZo ‘| H$aZm&

• g‘b§~ H$m joÌ’$b
• n§M ŵOm| Am¡a ~hþ̂ wOm| H$m joÌ’$b
• d¥Îm Am¡a d¥ÎmH$ma nW (db¶) H$m joÌ’$b

(ii) g‘Vb H$m joÌ’$b Ed§ Am¶VZ
• KZ Ed§ KZm^ H$m joÌ’$b
• Am¶VZ, Am¶VZ H$m ‘mnZ ~w{Z¶mXr BH$mB¶m| H$m à¶moJ H$aVo

hþE, KZ Am¡a KZm^ H$m Am¶VZ
• Am¶VZ Ed§ j‘Vm

(iii) Á¶m{‘Vr¶ AmH$mam| H$mo g‘PZm

l gd©g‘mZ AmH$ma
l g‘ê$n AmH$ma
l Á¶m{‘Vr¶ AmH$mam| H$s g‘{‘VVm ({Ì ŵO, MVŵ ©wO Am¡a d¥Îm Ho$

g§X ©̂ ‘|)
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(viii)(ix)

Ano{jV XjVmE± ñnï> H$aVm h¡ {H$ ³¶m N>mÌ H$mo ³¶m H$a gH$Zo ‘| g‘W© hmoZm Mm{hE&
ZrMo Bg AmYma na Ano{jV XjVmAmo| H$mo ZrMo dJuH¥$V H$a Xem©¶m Om ahm h¡&

g‘ñ¶m g‘mYmZ
J{UVr¶ g‘ñ¶mAm| H$mo AnZo {dMmam| Am¡a {d{Y¶m| go hb H$a nmZm&
(a) g‘ñ¶mAm| Ho$ àH$ma
¶o g‘ñ¶mE± EAZoH$ àH$ma H$s hmo gH$Vr h¢, O¡go- nhobr, dm³¶ê$nr g‘ñ¶mE±, {MÌmË‘H$ ¶m
AmboIr¶ Ed§ àXÎmm|, Vm{bH$mAm|, J«m’$ Am{X H$mo n‹T>Zm d g‘PZm&
(b) g‘ñ¶m g‘mYmZ Ho$ gmonmZ

l g‘ñ¶m n‹T>Zm d g‘PZm
l gyMZmAm|/àXÎmm| Ho$ g^r A§em| H$mo nhMmZZm
l g§~§{YV gyMZmAm| H$mo AbJ H$aZm
l g‘PZm {H$ Cg‘| H$m¡Zgm J{UVr¶ ^md h¡
l à{d{Y¶m|, gyÌm| Am{X H$mo nwZ…ñ‘aU H$aZm
l à{d{Y H$m M¶Z H$aZm
l Cg à{d{Y H$m à¶moJ H$aVo hþE g‘ñ¶m hb H$aZm
l AnZo CÎma Ed§ g‘ñ¶m g§~§Yr à‘o¶m| H$s Om±M H$aZm

(c) O{Q>bVm
g‘ñ¶mAm| H$s O{Q>bVm BZna AmYm[aV hmoVr h¡-

l g§~§Y Omo‹S>Zm (O¡gm {H$ g§~§{YV ^mJ ‘| {X¶m J¶m h¡)
l g‘ñ¶m g‘mYmZ Ho$ gmonmZm| H$s g§»¶m
l g‘ñ¶m g‘mYmZ ‘| à¶moJ ‘| AmZo dmbr g§{H«$¶mAm| H$s g§»¶m
l g‘ñ¶m g‘mYmZ Ho$ {bE ~mh²¶ g§X^m] H$s Amdí¶H$ ‘mÌm
l g‘ñ¶m g‘mYmZ H$s à{d{Y H$m ñdê$n

Vm{H©$H$ Cnn{Îm¶m± ¶m {gX²Y H$aZm

l {d{dY gmonmZm| Ho$ ~rM Vm{H©$H$Vm (Ma/AMa am{e¶m| go g§¶w³V)

Ano{jV XjVmE±
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l J{UVr¶ gyÌm| d {ZîH$fm] H$mo g‘PVo hþE g§~§{YV AZw‘mZ bJmZm
l à{d{Y H$s Om±M Ed§ g‘PZm- Vm{H©$H$ àg§Jm| H$s Om±M
l Cnn{Îm¶m| H$s g§H$ënZm g‘PZm
l AmJ‘Z Ed§ {ZJ‘Z g§~§Yr VH©$ H$m ^md g‘PZm
l J{UVr¶ AZw‘mZm| H$s Om±M H$aZm

g§Mma (Communication)

l empãXH$ Ed§ gm§Ho${VH$ J{UVr¶ g§H$ënZmAm| H$mo n‹T>Zm, {bIZm, g‘PZm d g‘PmZm
CXmhaU… 3 + 4 = 7,  3 < 5,  n1+n2= n2+n1, H$mo‘m| H$m ¶moJ = 1800

l J{UVr¶ ^mdm| H$m {Z‘m©U
l J{UVr¶ {gÕm§Vm| H$mo AnZo eãXm| ‘| ì¶º$ H$a gH$Zm, O¡go- EH$ dJ© H$s Mma g‘mZ

ŵOmE± Am¡a Mma g‘mZ H$moU hmoVo h¢&
l J{UVr¶ à{d{Y¶m| H$mo ì¶³V H$aZm, O¡go- Xmo A§H$m| dmbr Xmo g§»¶mAm| H$mo Omo‹S>Vo g‘¶

nhbo BH$mB© ñWmZ dmbo A§H$ H$mo Omo‹S>m Om¶o, {’$a n[aUm‘ Ho$ XhmB© A§H$ (hm{gb) H$mo
Ü¶mZ ‘| aIVo hþE XhmB© ñWmZ Ho$ A§H$m| H$mo Omo‹S>Zm&

l J{UVr¶ VH©$ ì¶³V H$a nmZm
g§~§Y (Connections)

l J{UVr¶ joÌm| Ho$ g§~§{YV ^mdm| ‘| g§~§Y ñWm{nV H$a gH$Zm& CXmhaU Ho$ {bE- JwUm
H$aVo g‘¶ ^mJ d AZwnmV ‘| g§~§Y, n¡Q>Z© Am¡a g‘{‘VVm ‘| g§~§Y, ‘mnZ Ed§ ñWmZ
‘| g§~§Y Am{X&

l J{UVr¶ ^mdm| H$mo X¡{ZH$ H$m¶m] go g~§Y ñWm{nV H$a nmZm
l J{UV H$m AÝ¶ {df¶m| go g§~§Y ñWm{nV H$a nmZm
l {d{dY J{UVr¶ YmaUmAm| d joÌm| ‘| g§~§Y  ñWm{nV H$a nmZm, O¡go- Am±H$‹S>m| H$m

g§MmbZ ¶m A§H$ J{UV Am¡a ñWb Am{X ‘| g§~§Y&
l {d{dY à{d{Y¶m| ‘| g§~§Y ñWm{nV H$a nmZm

H$ënZmË‘H$ Xe©Z Ed§ àñVwVrH$aU (Visualization & Representation)

l Vm{bH$m ‘| {X¶o àXÎmm|, g§»¶m aoIm, {MÌmboI, ñV§̂  AmboI, 2-D AmH$ma, 3-D
AmH$ma, {MÌ Am{X XoIH$a g‘P gH$Zm&

l Vm{bH$m, g§»¶m aoIm, {MÌmboI, ñV§̂  AmboI, {MÌ Am{X ~Zm gH$Zm&
l J{UVr¶ g§Ho$Vm| Ed§ AmH$mam| H$mo g‘PZm&

SCERT TELA
NGANA


	VIII maths HM Covers Free.pdf
	VIII Maths MM 2020-21 pdf.pdf
	Contents_Maths_Class_8.pdf
	01 Rational Numbers.pdf
	Ch02_Simple Equations (Linear Equations in one variable).pdf
	Ch03_Construction of Quadrilaterals.pdf
	Ch04_Exponents and Powers.pdf
	CH05_C~1.pdf
	Ch_06 (Cube roots and Square roots).pdf
	Ch07_Frequency Distribution Tables and Graphs.pdf
	Ch08_Exploring Geometrical figures Pg 184-193.pdf
	Ch08_Exploring Geometrical figures 194-201.pdf
	Ch09_Areas of Plan Figures.pdf
	Ch10_Direct and Inverse.pdf
	Ch11_Algebraic Expression.pdf
	Ch12_Factorization.pdf
	Ch13_(Visualising 3D in 2D.pdf
	Ch14_Surface area and Volumes (Cube and Cuboid).pdf
	Ch15_Playing with numbers.pdf
	Answers.pdf
	Syllabus Maths_Class_dd8.pdf



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


