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INSPIRE AWARDS

Inspire is a National level programme to strengthen the
roots of our traditional and technological development.

The major aims of Innovations in Science Pursuit for
Inspired Research (INSPIRE) programme are...

• Attract intelligent students towards sciences

• Identifying intelligent students and encourage them to
study science from early age

• Develop complex human resources to promote scientific, technological
development and research

Inspire is a competitive examination. It is an innovative programme to
make younger generation learn science interestingly. In 11th five year plan
nearly Ten Lakhs of students were selected during 12th five year plan (2012-
17) Twenty Lakhs of students will be selected under this programme.

Two students from each high school (One student from 6 - 8 classes and
one from 9 - 10 classes) and one student from each upper primary school are
selected for this award.

Each selected student is awarded with Rs. 5000/-. One should utilize
50% of amount for making project or model remaining for display at district
level Inspire programme. Selected students will be sent to State level as well
as National level.

Participate in Inspire programme - Develop our country.

SCERT TELA
NGANA



iVob§JmUm gaH$ma Ûmam {ZewëH$ {dVaU 2020-21

lr am‘ ~«h²‘‘², àd³Vm,  gaH$mar
AmB©.E.Eg.B©. ‘g~Q>¢H$, h¡Xa~mX

S>m°. nr. e§H$a, àd³Vm,
S>r.AmB©.B©.Q>r. hZw‘mH$m|S>m, da§Jb
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CX¶nwa, amOñWmZ
S>m°. ~r. H¥$îU amOwbw Zm¶wSw>, godm{Zd¥Îm àmo’o$ga,

^m¡{VH$ emñÌ {d^mJ, Cñ‘m{Z¶m {díd{dX²¶mb¶, h¡Xam~mX
S>m°. E‘. Am{XZmam¶U, godm{Zd¥Îm àmo’o$ga,

^m¡{VH$ emñÌ {d^mJ, Cñ‘m{Z¶m {díd{dX²¶mb¶, h¡Xam~mX
S>m°. Cn|Xa aoS²>S>r,

àmo’o$ga Ed§ AÜ¶j, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,
Eg.gr.B©.Ama.Q>r., h¡Xam~mX

S>m°. {H$emoa XaH$, àmo’o$ga,
{dX²¶m ^dZ e¡{jH$ g§gmYZ H|$Ð,

CX¶nwa, amOñWmZ

S>m°. Q>r.dr.Eg. a‘oe
g‘Ýd¶H$, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,

Eg.gr.B©.Ama.Q>r., h¡Xam~mX

oz¬ÊTÁmÁ gaH$ma X²dmam àH$m{eV, h¡Xam~mX
µH$mZyZ H$m AmXa H$a|&
A{YH$ma àmá H$a|&

{dX²¶m go ~‹T>|&
{dZ¶ go ah|&
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lr Ama. AmZ§X Hw$‘ma, Eg.E.,
OoS>.nr.EM.Eg. bú‘rnwa‘, {demImnQ>Z‘

lr Ho$.dr.Ho$. lrH$m§V, Eg.E.,
Or.Q>r.S>~ë¶y.E.EM.Eg. Eg.Eb. nwa‘, lrH$mHw$b‘

lr E‘. B©ída amd,     Eg.E.,
Or.EM.Eg. gmo‘noQ>, lrH$mHw$b‘
lr dmB©. Jwé àgmX, Eg.E.,

OoS>.nr.EM.Eg. {MÞMoéHw$é, Zoëbya,
lr Ho$.Eb. JUoe, Eg.E.,

OoS>.nr.EM.Eg. E‘.S>r.‘§Jb‘², {MÎmya

lr am‘ ~«h²‘‘², àd³Vm,
gaH$mar AmB©.E.Eg.B©. ‘g~Q>¢H$, h¡Xa~mX

S>m°. nr. e§H$a, àd³Vm,
S>r.AmB©.B©.Q>r. hZw‘mH$m|S>m, da§Jb

S>m°. Ho$. gwaoe,     Eg.E.,
OoS>.nr.EM.Eg. ngaJm|S>m, da§Jb
lr dmB©. d|H$Q> aoS²>S>r, Eg.E.,
OoS>.nr.EM.Eg. Hw$S>Hw$S>m, ZbJm|S>m
lr S>r. ‘YwgwXZ aoS²>S>r, Eg.E.,
OoS>.nr.EM.Eg. ‘wZJb, ZbJm|S>m

lr E. gË¶Zmam¶U aoS²>S>r
{ZXoeH$,

 amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX,
h¡Xam~mX&

lr ~r. gwYmH$a
{ZXoeH$,

gaH$mar nmR²>¶nwñVH$ ‘wÐU {d^mJ,
h¡Xam~mX&

S>m°. Cn|Xa aoS²>S>r,
àmo’o$ga Ed§ AÜ¶j,

nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,
Eg.gr.B©.Ama.Q>r., h¡Xam~mX

 nmR²>¶nwñVH$ {Z‘m©U Ed§ àH$meZ g{‘{V

boIH$ JU

J«m{’$³g Am¡a {S>OmBqZJ
lr Hw$am© gwaoe ~m~w,

 ‘Z ‘r{S>¶m J«m{’$³g, h¡Xam~mX

J«m{’$³g Am¡a {S>OmBqZJ

qhXr AZwdmX g‘Ýd¶H
S>m°. amOrd Hw$‘ma qgh,

¶y.nr.Eg., ¶mS>ma‘, ‘oS>Mb, a§JmaoS²>S>r

qhXr AZwdmX g§nmXH$
lr‘Vr Á¶mo{V hñVH$,

àmMm¶m©, qhXr ‘hm{dX²¶mb¶, ZëbmHw§$Q>m, h¡Xam~mX&
qhXr AZwdmX g‘yh

OOOOO

S>m°. amOrd Hw$‘ma qgh,
¶y.nr.Eg., ¶mS>ma‘, ‘oS>Mb, a§JmaoS²>S>r

lr‘Vr a§OZm, àYmZmÜ¶m{nH$m, ZdOrdZ ~m{bH$m
{dX²¶mb¶, amo‘H$moQ>r, h¡Xam~mX&

lr‘Vr nwînbVm,
uüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁuüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁuüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁuüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁuüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁ&
lr‘Vr C‘m {ZH$‘, Eg.E.,

Eb.E‘.Or.EM.Eg. ~oJ‘ ~mµOma, h¡Xam~mX&
lr‘Vr A‘¥V H$m¡a, godm{Zd¥Îm AÜ¶m{nH$m,
g|Q> E§S¯>O hmB© ñHy$b, ~mo¶Znëbr, {gH§$Xam~mX&

lr E. am‘M§Ðæ¶m, Eg.E., OoS>.nr.EM.Eg.
am‘nëbr, H$sgam, a§JmaoS²>S>r&

lr‘Vr A’$amoµO O~rZ, àYmZmÜ¶m{nH$m, àmW{‘H$
ñVa, ZdOrdZ ~m{bH$m {dÚmb¶, h¡Xam~mX&

lr A{Zb gyX, àYmZmÜ¶mnH$,
‘madm‹S>r qhXr {dX²¶mb¶, ~oJ‘~mµOma, h¡Xam~mX&

‘mohå‘X gwbo‘mZ Abr Am{Xb,
¶y.nr.Eg. Jm±YrnmH©$, {‘¶m©bJwS>m, ZbJm|S>m&

lr‘Vr dr. a‘m Xodr, Eg.E.,
‘madm‹S>r qhXr {dX²¶mb¶, {gH§$Xam~mX&

»y Ã´Æt ™oyå E“™t
Ã™ãƒÆN˛, u“Êty uƒßÁT, ∫Á[Æ ∆{uqN˛ EåÏÃÊáÁå

LƒÊ üu∆qm úu∫ t, “{t∫Á§Át
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^y{‘H$m^y{‘H$m^y{‘H$m^y{‘H$m^y{‘H$m

g^r Ordm| Ho$ {bE àH¥${V OrdZ H$m òmoV h¡& MQ²>Q>mZ, Ob, nd©V, Km{Q>¶m±, no‹S>,
OmZda Am{X g^r Bg‘| {dX²¶‘mZ h¢..qH$Vw g~H$m AnZm {^ÝZ ApñVËd h¡& ‘Zwî¶ ^r
àH¥${V H$m EH$ ^mJ h¡&

àH¥${V ‘| ‘Zwî¶ H$s {deof nhMmZ CgH$s {deof qMVZ j‘Vm Ho$ H$maU h¡& ¶hr {deof
qMVZ j‘Vm ‘mZd H$mo àH¥${V Ho$ AÝ¶ VËdm| ‘| AbJ nhMmZ XoVr h¡& ¶X²¶{n ¶h gm‘mÝ¶
Am¡a gmYmaU àVrV hmoVr h¡, bo{H$Z ¶h h‘mao X¡{ZH$ OrdZ ‘| AZoH$ àH$ma Ho$ àmH¥${VH$
ahñ¶m| go naXm CR>mVr h¡ Am¡a h‘| àH¥${V Ho$ {ZH$Q> bo OmVr h¡&

‘mZd AnZr ghO~wX²{Y qMVZ Ho$ ‘mÜ¶‘ go AZoH$ MwZm¡{V¶m| H$m gm‘Zm H$aVm hr
ahVm h¡& CgH$s  {Okmgm, àH¥${V ‘| Nw>no àíZm| Ho$ CÎma ImoOZo ‘| gX¡d bJr ahVr h¡&
{dkmZ H$m H$m¶© ‘Zwî¶ H$mo Bgr àíZOmb go ~mha bmZm h¡& Bg g§X ©̂ ‘|, Hw$N> Am¡a àíZ,
Hw$N> Am¡a {dMma, Am¡a Hw$N> Am¡a AZwg§YmZ H$m¶m] H$s Amdí¶H$Vm h¡&

d¡km{ZH$ AÜ¶¶Z {H$gr g‘ñ¶m Ho$ {ZpíMV hb H$s àm{á Ho$ {bE AZoH$ ì¶dpñWV
‘mJ© gwPmVr h¡& AZwg§YmZ ImoOnyU© H$m¶m] na AmYm[aV hmoVm h¡, AWm©V àíZm| H$s nhMmZ
H$aZm, CZHo$ CÎma ‘mby‘ H$aZm, {’$a CZHo$ à¶moJ Ûmam ¶Woï> CÎma H$s ImoO H$aZm,
AZwg§YmZ H$s à{H«$¶m Ho$ ^mJ hmo gH$Vo h¢& Eogm Bg{bE ³¶m|{H$ J¡br{b¶m| Zo H$hm Wm {H$
{dkmZ Hw$N> Zht ~pëH$ àíZ H$aZo H$s j‘Vm H$m {dH$mg h¡&

{dkmZ H$s H$jm H$m {ejU H$m¶© ~ÀMm| H$mo d¡km{ZH$ T>§J go gmoMZo Am¡a H$m¶© H$aZo Ho$
{bE àmoËgm{hV H$aZo dmbm hmoZm Mm{hE& gmW hr BgHo$ Ûmam N>mÌm| ‘|  àH¥${V Ho$ à{V ào‘
CËnÞ hmoZm Mm{hE& CZ‘| Eogr j‘Vm CËnÞ hmo {Oggo {H$ do AnZo Amgnmg H$s àH¥${V
‘| {Z{hV {d{dYVm Am¡a ì¶dñWm H$mo g‘P Ed§ gamh gH|$& d¡km{ZH$ A{YJ‘ Ho$db ZdrZ
dñVwAm| H$m CËnmXZ Zht h¡&

h‘| àH¥${V ‘| {Z{hV A§Vgª~§Ym| Am¡a A§V…{Z^©aVm H$mo g‘PVo hþE, Bgo {~Zm hm{Z
nhþ±Mm¶o BgHo$ ‘yb^yV {gX²Ym§Vm| H$mo g‘PZo H$s Amdí¶H$Vm h¡& ‘mÜ¶{‘H$ ñVa Ho$ ~ÀMo
AnZo Amgnmg H$s àH¥${V ‘| hmo aho n[adV©Z Ho$ bjUm| H$mo g‘PZo H$s g§kmZmË‘H$ j‘Vm
aIVo h¢& gmW hr gmW do A‘yV© ^mdm| Ho$ {díbofU H$s j‘Vm ^r aIVo h¢&

Bg ñVa na, h‘ CZH$s Vrd« qMVZ j‘Vm H$m X‘Z {Zam g‘rH$aUm| Ed§ nm[a^m{fH$
{gX²Ym§Vm| H$mo aQ>m H$a Zht H$a gH$Vo& AV… h‘| H$jmH$j ‘| EH$ Eogo A{YJ‘ dmVmdaU H$m
{Z‘m©U H$aZm Mm{hE Ohm± ~ÀMm| H$mo AnZo d¡km{ZH$ kmZ H$mo à¶moJ H$aZo, g‘ñ¶m hb H$aZo

SCERT TELA
NGANA



vVob§JmUm gaH$ma Ûmam {ZewëH$ {dVaU 2020-21

Ho$ {d{dY g‘mYmZm| H$s ImoO H$aZo Ed§ BZgo g§~§{YV ZdrZ g§~§Y ñWm{nV H$aZo H$m Adga
{‘bo&

d¡km{ZH$ AÜ¶¶Z H$mo Ho$db H$jmH$j VH$ gr{‘V Zht ‘mZm Om gH$Vm& BgH$m
à¶moJembm Ed§ ~mhar joÌ go ̂ r àJm‹T> g§~§Y h¡& AV… {dkmZ Ho$ {ejU ‘| joÌ AZw^d Ed§
àm¶mo{JH$ H$m¶m] H$mo AË¶{YH$ ‘hËd {X¶m OmZm Mm{hE&

AmO amï´>r¶ nmR²>¶M¶m© H$s ê$naoIm-2005 Ho$ AZwXoem| H$mo A{Zdm¶© ê$n go bmJy H$aZo
H$s Amdí¶H$Vm h¡ Omo {dkmZ H$s {ejm H$mo ñWmZr¶ n[adoe go Omo‹S>Zo na ~b XoVm h¡&
{ejm H$m A{YH$ma A{Y{Z¶‘-2009 Zo gwPmd {X¶m h¡ {H$ h‘| ~ÀMm| ‘| {df¶ g§~§Yr
gm‘Ï¶m] Ho$ {dH$mg na Ü¶mZ XoZm Mm{hE& AV… {dkmZ {ejU Bg àH$ma {H$¶m OmZm
Mm{hE {H$ N>mÌm| ‘| d¡km{ZH$ qMVZ H$m {dH$mg hmo gHo$&

{dkmZ {ejU H$m ‘w»¶ CX²Xoí¶ d¡km{ZH$m| H$s qMVZ nX²Y{V Ed§ àË¶oH$ Am{dîH$ma Ho$
nrN>o H$s àoaUm go N>mÌm| H$mo AdJV H$amZm ^r h¡& Am§Y« àXoe amÁ¶ nmR²>¶H«$‘ H$s ê$naoIm-
2011 H$hVr h¡ {H$ ~ÀMm| H$mo {d{dY g§X^m] Ho$ ~mao ‘| AnZo ñd¶§ Ho$ Cnm¶ Ed§ {dMma
àH$Q> H$aZo ‘| gj‘ hmoZm Mm{hE& Bg {dkmZ H$s nmR²>¶nwñVH$ H$mo SCF Ho$ ‘mZX§S>m| Ed§
{ZX}em| Ho$ AmYma na V¡¶ma {H$¶m J¶m h¡ {Oggo N>mÌm| ‘| d¡km{ZH$ d AZwg§YmZmË‘H$ T>§J
go gmoMZo g§~§Yr AmË‘{dídmg H$m {dH$mg hmo gHo$&

h‘ {dX²¶m^dZ gmogm¶Q>r, amOñWmZ H$m, ZdrZ nmR²>¶nwñVH$ Ho$ àmê$nrH$aU Ed§
AÜ¶m¶m| Ho$ boIZ H$m¶© ‘| gh¶moJ Ho$ {bE YÝ¶dmX A{n©V H$aVo h¢& gmW hr Bg
nmR²>¶nwñVH$ Ho$ {Z‘m©U ‘| ^mJ boZo dmbo {df¶ {deofkm|, boIH$m|, Q>§H$U Ed§ ‘wÐUH$Vm©Am|
H$m amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX Am^ma àH$Q> H$aVr h¡& n[afX Bg à{H«$¶m
‘| {OZH$m ̂ r gh¶moJ àË¶j Ed§ namoj ê$n go àmá hþAm h¡, CZHo$ à{V Am^ma àH$Q> H$aVr
h¡&

Bg nmR²>¶nwñVH$ H$mo ~ÀMm| H$mo Ad~moY H$amZo ‘| AÜ¶mnH$m| H$mo H|$Ðr¶ ^y{‘H$m h¡& h‘
Amem H$aVo h¢ {H$ AÜ¶mnH$ Bg nmR²>¶nwñVH$ H$m g‘w{MV T>§J go Cn¶moJ H$aVo hþE ~ÀMm|
‘| d¡km{ZH$ qMVZ à{H«$¶m H$m {Z‘m©U H$aZo H$m nyU© à¶mg H$a|Jo&

{ZXoeH$,
amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX,

oz¬ÊTÁmÁ, h¡Xam~mX
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{à¶ {ejH$OZ{à¶ {ejH$OZ{à¶ {ejH$OZ{à¶ {ejH$OZ{à¶ {ejH$OZ!
ZdrZ nmR²>¶nwñVH$ H$m {Z‘m©U Bg àH$ma {H$¶m J¶m h¡ {H$ ~ÀMmo| H$s {ZarjU e{º$

H$m {dH$mg {H$¶m Om gHo$ {Oggo CZ‘| AZwg§YmZ Ho$ à{V {Okmgm CËnÝZ hmo& ¶h
AÜ¶mnH$m| Ho$ {ejU H$s nhbr àmW{‘H$Vm hmoZr Mm{hE {H$ ~ÀMm| ‘| nhbo grIZo Ho$ à{V
é{M CËnÞ H$s Om¶o& amîQ´>r¶ Am¡a amÁ¶ H$s nmR²>¶M¶m© H$s ê$naoIm Am¡a {ejm H$m
A{YH$ma A{Y{Z¶‘ Ho$ XñVmdoOm| ‘| {dkmZ {ejU ‘| H«$m§{VH$mar n[adV©Z H$s Amdí¶H$Vm
H$mo ñdrH$ma {H$¶m J¶m h¡& ¶h nmR²>¶nwñVH$ Bgr àH$ma H$s A{^bmfmAm| H$s ny{V© Ho$
CX²Xoí¶m| H$mo Ü¶mZ ‘| aIVo hþE {Z{‘©V H$s JB© h¡& AV… {dkmZ Ho$ {ejH$m| H$mo {ejU
g§~§Yr ZdrZ Ñ{ï>H$moU AnZmZo H$s Amdí¶H$Vm h¡& Bg g§X ©̂ ‘| h‘ ‘³¶m H$aZm Am¡a ³¶m
Zht’ {H«$¶mH$bmn XoI gH$Vo h¢&

• g§nyU© nmR²>¶nwñVH$ n‹T>| Am¡a JhamB© Ho$ gmW àË¶oH$ g§H$ënZm H$m {díbofU H$a|&
• nmR²>¶nwñVH$ ‘| àË¶oH$ {H«$¶mH$bmn Ho$ Ama§̂  Ed§ A§V ‘| Hw$N> àíZ {X¶o J¶o h¢& AÜ¶mnH$ H$mo

Mm{hE {H$ do CZHo$ Ûmam H$jmH$j ‘| MMm© Ama§̂  H$a|, CÝh| CÎma ImoOZo d ~VmZo H$m ‘m¡H$m X|,
CÝh| JbV/ghr H$m Amng ‘| {ZU©¶ H$aZo X| Am¡a {’$a Cg g§H$ënZm H$s ì¶m»¶m H$a|&

• ~ÀMm| Ho$ {bE Eogr {dH$mgerb/¶moOZm~X²Y J{V{d{Y¶m| H$m {Z‘m©U H$a| {Oggo nmR²>¶nwñVH$
‘| {Z{hV g§H$ënZmAm| H$mo g‘PZo ‘| ghm¶Vm {‘bo&

• nmR>JV g§H$ënZmAm| H$mo Xmo VarH$m| go àñVwV {H$¶m Om gH$Vm h¡- H$jmH$j {ejU VWm
à¶moJembm H$m¶©&

• àm¶mo{JH$ H$m¶© AÜ¶m¶ H$m EH$ ^mJ h¡& AÜ¶mnH$ H$mo Mm{hE {H$ dh ~ÀMo H$mo àË¶oH$
J{V{d{Y ñd¶§ H$aZo Ho$ {bE ào[aV H$ao& gmW hr ¶h ^r Ü¶mZ aho {H$ ~ÀMo AbJ-WbJ Z
n‹S>|&

• ~ÀMm| H$mo ¶h AZwXoe {X¶m OmZm Mm{hE {H$ do à¶moJembm J{V{d{Y H$aVo g‘¶ d¡km{ZH$
gmonmZm| H$m AZwgaU H$a| Am¡a Cggo g§~§Yr gma V¡¶ma H$a Cgo àX{e©V H$a|&

• nmR²>¶nwñVH$ ‘| {S>ã~o ê$nr AmH$mam| ‘| Hw$N> J{V{d{Y¶m± Xr JB© h¢- ‘gmo{ME Am¡a MMm© H$s{OE,
Bgo H$s{OE, gmjmËH$ma br{OE, {ddaU V¡¶ma H$s{OE, Xrdma n{ÌH$m na àX{e©V
H$s{OE, àXe©Z ‘| ^mJ br{OE, joÌ {ZarjU H$s{OE, {deof {XZm| H$m Am¶moOZ H$a|& BZ
g~H$m {Zdm©h H$aZm A{Zdm¶© h¡&

• ‘AnZo {ejH$ go ny{N>E, nwñVH$mb¶ ¶m B§Q>aZoQ> Ûmam kmV H$a|’- Bg àH$ma H$s J{V{d{Y¶m| H$m
{Zdm©h ^r Adí¶ {H$¶m OmZm Mm{hE&

• ¶{X {H$gr AÝ¶ {df¶ g§~§Yr g§H$ënZm nmR²>¶nwñVH$ ‘| Am OmVr h¡ Vmo Cg {df¶ Ho$ AÜ¶mnH$ H$mo
H$jm ‘| ~wbmH$a Cggo ñnï> H$admZm Mm{hE&

• g§~§Yr do~gmBQ>m| H$m nVm bJmZm Am¡a CÝh| N>mÌm| H$mo XoH$a, CZHo$ {bE B§Q>aZoQ> gw{dYm CnbãY
H$admH$a {dkmZ {ejU Ho$ à{V àmoËgm{hV {H$¶m OmZm Mm{hE&

• nmR>embm Ho$ nwñVH$mb¶ ‘| {dkmZ H$s nwñVH$m| Ed§ n{ÌH$mAm| H$s ì¶dñWm hmoZr Mm{hE&
• àË¶oH$ N>mÌ H$mo àmoËgm{hV {H$¶m OmZm Mm{hE {H$ do àË¶oH$ AÜ¶m¶ H$mo n‹T>m¶o OmZo go nhbo ñd¶§

n‹T>Zo H$m à¶mg H$a|& gmW hr nhbo Cgo ñd¶§ g‘PZo H$m à¶mg H$a|& Bgo Ü¶mZ ‘| aIVo hþE
nmR²>¶nwñVH$ ‘| ‘ZmoaoIm{MÌ Ed§ MMm© g§~§Yr J{V{d{Y¶m± ^r Xr JB© h¢&

• {d{dY {ejU g§~§Yr ¶moOZmAm| H$m {Z‘m©U H$aZm, O¡go- {dkmZ ³b~, ^mfU, S´>mB§J, {dkmZ
g§~§Yr H${dVmE± {bIZm, ‘m°S>b, MmQ>© Am{X ~ZmZm& Bggo ~ÀMm| ‘| n¶m©daU, O¡d-{d{dYVm
g§~§Yr n[apñW{V¶m| Ho$ à{V gH$mamË‘H$ Ñ{ï>H$moU CËnÞ hmoVm h¡&
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• H$jmH$j, à¶moJembm Ed§ ~mhar joÌ {ZarjU g§~§Yr AZoH$ {H«$¶mH$bmn nmR²>¶nwñVH$ ‘| {X¶o
J¶o h¢ {OZHo$ {ZarjU Ed§ àXÎmm| H$mo gVV g‘J« ‘yë¶m§H$Z Ho$ A§VJ©V AnZm¶m Om gH$Vm h¡&
h‘mam {dídmg h¡ {H$ Amn Bg dmñV{dH$Vm H$mo g‘P|Jo {H$ {dkmZ H$m {ejU nmR> H$mo

aQ>dmH$a Zht, ~pëH$ BgHo$ {bE Hw$N> ‘yë¶dmZ Aä¶mgm| d J{V{d{Y¶m| H$m {Z¶moOZ H$aVo hþE
{H$¶m Om gH$Vm h¡ {Oggo do AnZr Amgnmg H$s g‘ñ¶mAm| H$m g‘mYmZ d¡km{ZH$ T>§J go H$a gH|$&
gmW hr AnZo ^mdr OrdZ H$s MwZm¡{V¶m| H$m gm‘Zm g‘w{MV T>§J go H$a gH|$&

    {à¶ {dX²¶m{W©¶mo!
{dkmZ H$s {ejm H$m AW© narjm ‘| ~ohVa A§H$ àmá H$aZm hr Zht h¡& AmnHo$ gm‘Ï¶©, O¡go-
Vm{H©$H$ qMVZ Ed§ ì¶dpñWV T>§J go H$m¶© H$aZm, AnZo AZŵ d Ûmam grIZm, AnZo Ûmam grIo
kmZ H$mo AnZo X¡{ZH$ OrdZ ‘| à¶moJ H$aZm Am{X ‘| {dH$mg ̂ r Amdí¶H$ h¡& BZH$s àm{á hoVw
d¡km{ZH$ n[a^mfmAm| H$mo aQ>H$a ¶mX H$aZm Zht, ~pëH$ BZH$m {díbofUmË‘H$ T>§J go AÜ¶¶Z
{H$¶m OmZm Mm{hE& BgH$m VmËn¶© h¡ {H$ {dkmZ H$s g§H$ënZm H$mo grIZo Ho$ H«$‘ ‘| h‘| MMm©,
{ddaU, Om±M Ho$ {bE àm¶mo{JH$ {Z¶moOZ, {ZarjU H$aZm, ñd¶§ H$s ¶w{º$¶m| Ho$ AmYma na
{ZîH$f© na nhþ±MZm Am{X g§~§Yr J{V{d{Y¶m± H$aZr hm|Jr& ¶h nmR²>¶nwñVH$ AmnH$mo Bg àH$ma
Ho$ AÜ¶¶Z ‘| ghm¶H$ {gX²Y hmoJr&

h‘| BZ gm‘Ï¶m] H$s àm{á hoVw {ZåZ q~XþAm| H$m AZwgaU H$aZm hmoJm-
• AÜ¶mnH$ X²dmam nmR> n‹T>m¶o OmZo go nhbo Cgo ñd¶§ n‹T>|&
• CZ q~XþAm| H$mo {bI| {OÝh| AmnZo AÀN>r àH$ma g‘Pm h¡&
• nmR> Ho$ {gX²Ym§V na Ü¶mZ Xr{OE& CZ g§H$ënZmAm| H$mo nhMm{ZE {OÝh| nmR> H$mo JhamB© Ho$ gmW

OmZZo d g‘PZo Ho$ {bE AmnH$mo g‘PZm h¡&
• AnZo AÜ¶mnH$m| Ed§ {‘Ìmo§ go CZ àíZm| go g§~§{YV MMm© H$aZo ‘| Z {PPH|$ {OÝh| gmo{ME-

MMm© H$s{OE Ho$ A§VJ©V {X¶m J¶m h¡&
• AmnH$mo àm¶mo{JH$ H$m¶© H$aVo g‘¶ ¶m nmR> Ho$ AÜ¶¶Z Ho$ Xm¡amZ Hw$N> g§Xoh Am gH$Vo h¢, CÝh|

‘wº$ Ed§ ñnï> T>§J go AnZo AÜ¶mnH$m| Ed§ {‘Ìm| Ho$ g‘j àH$Q> H$a|&
• àm¶mo{JH$ H$m¶m] H$m {Z¶moOZ H$a| Ed§ CÝh| à¶moJembm ‘| AÜ¶mnH$ Ho$ g‘j H$aHo$ XoI| Omo {H$

{H$gr g§H$ënZm H$mo AÀN>r Vah g‘PZo Ho$ {bE AË¶§V Amdí¶H$ h¡& à¶moJm| Ho$ ‘mÜ¶‘ go
grIZo Ho$ Xm¡amZ AZoH$ g§H$ënZmE± grIZo H$mo {‘b gH$Vr h¢, CZna Ü¶mZ X|&

• ñd¶§ Ho$ {dMma Ho$ AmYma na, H$moB© AnZr d¡H$pënH$ {d{Y kmV H$s{OE&
• àË¶oH$ nmR> H$mo AnZo X¡{ZH$ OrdZ H$s n[apñW{V¶m| go Omo‹S>H$a XoI|&
• Ü¶mZ Xr{OE {H$ àË¶oH$ nmR> àH¥${V g§ajU Ho$ {bE {H$g àH$ma ào[aV H$aVm h¡&
• gmjmËH$ma Am¡a joÌr¶ n¶©Q>Z d {ZarjU Ho$ g‘¶ g‘yh ‘| H$m¶© H$a|& {H$¶o J¶o H$m¶© H$m {ddaU

V¡¶ma H$aZm Ed§ Cgo àX{e©V H$aZm A{Zdm¶© h¡&
• àË¶oH$ nmR> g§~§Yr OmZH$mar B§Q>aZoQ>, nmR>embm nwñVH$mb¶ Am¡a à¶moJembm Ûmam àmá H$aZo H$m

à¶mg H$a|&
• ZmoQ>~wH$ ¶m narjm ‘| {díbofUmË‘H$ Ed§ AnZo ñd¶§ Ho$ AZŵ d H$mo gpå‘{bV H$aVo hþE AnZo

eãXm| ‘| {b{IE&
• AnZo nmR²>¶nwñVH$ g§~§Yr nwñVH$m| H$mo n{‹T>E& gmW hr gmW Amn {OVZr g§̂ d hm| CVZr {H$Vm~|

n‹T>Zm AË¶§V bm^H$mar h¡&
• AnZr nmR>embm ‘| {‘Ìm| Ho$ gh¶moJ go {dkmZ ³b~ H$m¶©H«$‘ H$m g§MmbZ H$a|&
• CZ g‘ñ¶mAm| H$m nVm bJmBE {OÝh| ñWmZr¶ joÌm| ‘| bmoJm| H$mo gm‘Zm H$aZm n‹S> ahm h¡&

{dkmZ ³b~ ‘| CgHo$ ~mao ‘| MMm© H$s{OE&
• {dkmZ H$s H$jm ‘| grIo kmZ Ho$ ~mao ‘| {H$gr {H$gmZ, H$bmH$ma Am{X go MMm© H$a|&
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ACADEMIC STANDARDS

Ano{jV XjVmE±

H«$.g§. Ano{jV XjVmE± {ddaU

{df¶ H$s g‘P

àíZ nyN>Zm Am¡a n[aH$ënZm

à¶moJ Am¡a joÌ {ZarjU

g‘mMma g§H$bZ Am¡a n[a¶moOZm

{MÌm§H$Z,Z‘yZm {Z‘m©U X²dmam
g§Mma

àe §gm Am ¡ a gm ¢X¶ ©emñÌr¶
g§doXZerbVm, ‘yë¶

X¡{ZH$ OrdZ go Omo ‹S>Zm, O¡d
{d{dYVm g§~§Yr OmJê$H$Vm

N>mÌ XoIo J¶o CXmhaU Am¡a H$maUm| H$m {ddaU Xo gH|$& VwbZm
H$aVo hþE g‘mZVm Ed§ ôX ~Vm gH|$& nmR²>¶nwñVH$ ‘| Xr JB©
g§H$ënZmAm| Ho$ ~mao ‘| ~Vm gH|$& ~ÀMo AnZo ñd¶§ Ho$ ‘ZmoaoIm
{MÌ ~Zm gH|$&

~ÀMo g§H$ënZm g‘PZo Ho$ {bE àíZ nyN> gH|$ Am¡a g§~§{YV MMm©
‘| ^mJ bo gH|$& do {X¶o J¶o g§X ©̂ na n[aH$ënZm H$a gH|$&

nmR²>¶nwñVH$ ‘| Xr JB© g§H$ënZmAm| H$mo g‘PZo Ho$ {bE ñd¶§
à¶moJ H$a gH$Zm& do joÌ {ZarjU ‘o§ ^mJ bo gH|$ Am¡a CZna
AnZr [anmoQ>© {bI gH|$&

~ÀMo g‘mMma g§H$bZ (gmjmËH$ma, B§Q>aZoQ> Am{X) H$a nmZm
Am¡a CZH$m ì¶dpñWV T>§J go {díbofU H$a nmZm& do AnZr ñd¶§
H$s n[a¶moOZmE± H$a gH|$&

~ÀMo AnZr g‘Pr hþB© g§H$ënZm {MÌ, Z‘yZo Am{X Ho$ ‘mÜ¶‘ go
àñVwV H$a gH|$& do g‘mMmamo§ H$m AmboIm| Ho$ ê$n ‘| àñVwVrH$aU
H$a gH|$&

~ÀMo ‘mZde{º$ Ed§ àH¥${V H$s àe§gm H$a gH|$& àH¥${V Ho$ à{V
g§doXZerb hmo gH|$& do g§d¡Ym{ZH$ ‘yë¶m| H$m AZwgaU H$a gH|$&

~ÀMo grIr JB© d¡km{ZH$ g§H$ënZm H$m à¶moJ AnZo X¡{ZH$
OrdZ ‘| H$a gH|$& do O¡d {d{dYVm Ho$ à{V OmJê$H$ hmo gH|$&

1.

2.

3.

4.

5.

6.
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AÜ`m`

1

h_ AnZo Amgnmg AZoH$ n[adV©Z XoI gH$Vo
h¢, O¡go F$VwAm| _| n[adV©Z, gy`m}X` Am¡a gy`m©ñV
_| n[adV©Z, g_wÐ Ho$ Ádma-^mQ>m _| n[adV©Z
Am{X& Š`m H$^r AmnZo gmoMm h¡ {H$ BZ n[adV©Zm|
Ho$ nrN>o Š`m H$maU “ÁzTÁ? nwamZo O‹_mZo _| bmoJ
gmoMVo Wo {H$ EH$ AÑí` e{º$ h¡, Omo àH¥${V _|
hmoZo dmbo BZ n[adV©Zm| Ho$ {bE {Oå_oXma h¡& AmO
^r ~hþV go bmoJm| H$m {dídmg h¡ {H$ EH$ AÑí`
e{º$ g§gma _| {dÚ_mZ h¡, Am¡a dhr g§gma _| Omo
Hw$N> hmo ahm h¡, CgH$m H$maU h¡&

~mX _| ~b H$s AdYmaUm {dH${gV hþB©,
naÝVw ̀ h h_mao à¶mgm| Am¡a {H«$`mAm| H$mo g_PmZo
VH$ hr gr{_V Wr& ~b, à`mg, VmH$V Am¡a
e{º$ O¡go eãXm| Ho$ AW© EH$ hr _mZo OmVo Wo&
Š`m AmnZo H$^r gmoMm {H$ ~b Š`m h¡? ~bm| Ho$
{d{^Þ àH$ma Š`m h¢, Am¡a do H¡$go H$m_ H$aVo h¢?
AmBE, Bg AÜ`m` _| h_ BZ àíZm| Ho$ CÎma
OmZZo H$m à`mg H$a|&

CXmhaU Ho$ {bE, O~ Amn gmBH$b na
gdmar H$aVo h¢, ~ma-~ma AmnHo$ n¡a n¢S>b H$mo
ZrMo H$s Amoa YHo$bVo h¢& Bg àH$ma YHo$bZo Ho$
{bE AmnH$mo Hw$N> à`mg H$aZm n‹S>>Vm h¡& Bgr
Vah O~ Amn AnZm ñHy$b ~¡J CR>mVo `m ItMVo
h¢ Vmo AmnH$mo à`mg H$aZm n‹S>Vm h¡& O~ Amn
H$moB© XadmOm ImobVo h¢, Vmo XadmOm AmJo ItMZo

`m nrN>o YHo$bZo Ho$ {bE _yR> H$mo hmW go Kw_mZo H$m
à`mg H$aVo h¢&
~b Š`m h¡?

Š`m Amobm| H$s dfm© Ho$ g_` Amobo Mw^Vo h¢&
A˜~ma ~oMZodmbm A˜~ma \|$H$Vm h¡& Bg àH$ma
H$s {H«$`mAm| na Š`m H$^r AmnH$mo AmíMµ`© hþAm
h¡& a~a~¢S> H$mo ItMZm, [aŠem ItMZm, Zmd IoZm
O¡go Hw$N> CXmhaU h¢ Ohm± h_mao à`mg dñVwAmo§
H$s J{V H$mo n[ad{V©V H$aZo _| ghm`H$ hmoVo h¢&
~rZZm, X~mZm, Kw_mZm, ZrMo OmZm Am¡a D$na
CR>mZm O¡gr {H«$`mE± dñVwAm| H$s J{V _| n[adV©Z
H$m H$maU h¢& AmBE, BZ H$m`m] H$mo h_ qIMmd
Am¡a Y³Ho$ _| dJuH¥$V H$aZo H$m à`ËZ H$a|&

{H«$`m H$bmn- 1

qIMmd Am¡a YŠHo$ H$mo nhMmZZm
gmaUr-1 _| ImoXZm, MygZm, {_Q>mZm, {_Q>Zm,

AmH${f©V H$aZm D$na CR>mZm O¡gr Hw$N> {H«$`mAm|
go g§~§{YV Hw$N> CXmhaU {XE J`o h¢& nhMmZZo
H$s H$mo{ee H$s{OE {H$ BZ H«$`mAm| _| qIMmd
H$m ~b bJ ahm h¡ `m YŠH$m bJ ahm h¡ `m {\$a
XmoZm| bJ aho h¢& {ZYm©[aV ñWmZ na ghr CÎma
A§{H$V H$s{OE-YŠH$m, qIMmd `m XmoZm|&

~b
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2 ~b

gmaUr- 1: {X`o JE {H«$`mH$bmnm| ‘| (qIMmd, YŠH$m `m XmoZm|) nhMm{ZE&

 H«$_m§H$        {H«$`m {MÌ           qIMmd/YŠH$m/XmoZm|

1 ~moadob ImoXZm

2 ñQ´>m H$r ghm`Vm go Oyg nrZm

3 S>ñQ>a go ~moS>© na {bIm hþAm
        {_Q>mZm

4 Mw§~H$ go H$rbmo| H$mo AmH${f©V
        H$aZm

5 nËWa ‘maH$a ’$b {JamZm

6 P§S>m \$hamZm

z VrZ Am¡a Eogo H$m¶m] Ho$ Zm‘ {b{IE {OZ_|
bJZo dmbm ~b YŠHo$ O¡gm àVrV hmoVm h¡&

z VrZ Am¡a Eogr {H«$`mAm| Ho$ Zm_ {b{IE {OZ_|
h_ qIMmd H$m ~b bJmVo h¢&

z VrZ Eogr {H«$`mE± ~VmBE {OZ‘| Y³H$m Am¡a
qIMmd XmoZm| bJVo h¢&

Š`m {H$gr dñVw H$mo ItMZo ̀ m YHo$bZo Ho$ {bE
{H$ ò JE à`mg H$mo h_ ~b H$m Zm_ Xo gH$Vo h¢?

h_ {H$gr ^r {nÊS> na bJZo dmbo ~b H$mo
àË`j XoI Zht gH$Vo, na Cg ~b Ho$ H$maU
CËnÞ à^md H$mo Adí` XoI gH$Vo h¢&
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O~ H$moB© dñVw AmnHo$ hmW go {\$gb OmVr
h¡, Vmo dh h_oem ZrMo hr {JaVr h¡& Bgo ZrMo
H$m¡Z ItMVm h¡? O~ Amn g_Vb µO_rZ na H$moB©
J|X bw‹T>H$mVo h¢, Vmo CgH$s J{V Yr_r hmoVr ahVr
h¡ Am¡a H$w$N> g_` ~mX J|X R>ha OmVr h¡& dh Š`m
h¡, Omo J|X H$mo amoH$Vr h¡? H$m¡Z go ~b dñVw na
H$m ©̀ H$aHo$ CZH$o$ J{V H$s pñW{V ~XbVo h¢&
~bmo§ Ho$ àH$ma
gånH© ~b Am¡a XÿañW ~b(AgånH©$ ~b)

ZrMo {XE J¶o {MÌ Ü¶mZ go Xo{IE&

      {MÌ. 1 (a), {MÌ. 1(b)

X~md S>mbZo na Qy>WnoñQ> Qçy~ go ~mha Š`mo|
AmVm h¡? O~ H$moB© XÊS> Mw§~H$, Mw§~H$r` H§$nmg
H$o$ nmg bmVo h¢, Vmo H§$nmg H$r gwB© Š`m| Ky_ OmVr
h¡? Š`m AmnH$mo Q>çy~ na bJZo dmbo ~b Am¡a
Mwå~H$ Ûmam H$ånmg H$s gyB© na bJZo dmbo ~b _|
H$moB© A§Va {XImB© {X`m?

{MÌ. 1 (a) _| Amn XoI gH$Vo h¢ {H$ Q>çy~ Am¡a
AmnHo$ hmW Ho$ ~rM àË`j emar[aH$ ̀ m nmañn[aH$
g§nH©$ {dÚm_mZ h¡& O~ H$moB© ~b Xmo dñVwAm| Ho$
nañna g§nH©$ _| AmZo na AnZm à^md S>mbVm h¡,
Vmo Cg ~b H$mo gånH©$ ~b H$hVo h¢&
{MÌ.1 (b) _| H$ånmg H$s gyB© XÊS> Mwå~H$ Ho$
àË`j gånH©$ _| AmE {~Zm hr AnZr {Xem
~XbVr h¡& naÝVw gyB© na H$moB© ~b Vmo Adí`
H$m ©̀ H$a ahm h¡& dh ~b, Omo {~Zm àË`j
gånH©$ H$o$ hr AnZm à^md S>mbVm h¡, ¶h AgånH©$
~b `m XÿañW ~b `m joÌ ~b H$hbmVm h¡&

XÿañW ¶m AgånH©$ ~b
(Forces acting at a distance)

1. Mw§~H$s¶ ~b (Magnetic force)

AmnZo H$jm 6 _| Mwå~H$ H$m Cn`moJ H$aHo$
Hw$N> à`moJ Adí` {H$ ò hm|Jo& AmBE, CZ_| go
Hw$N> à`moJm| go g§~§{YV AZw^dm| H$mo EH$ ~ma ̀ mX
H$a|&

{H«$`mH$bmn- 2
Mwå~H$s` e{³V H$m {ZarjU…

{gbmB© _| à ẁ³V hmoZo dmbr EH$ gwB© br{OE&
XÊS> Mwå~H$ (Bar Magnet) H$mo EH$ hr {Xem _|
MbmVo hþE, gwB© H$mo Mw§~H$ go H$B© ~ma aJ{‹S>E&
Š`m gwB© Mwå~{H$V hmo OmVr h¡? Amn XoI gH$Vo
h¢ {H$ `h gwB© h_oem EH$ Mwå~H$ H$m H$m`© H$aVr
h¡& H$ånmg H$s ghm`Vm go Amn Bg gwB© Ho$ CÎma
Y«wd Am¡a X{jU Y«wd H$m nVm bJm gH$Vo h¢& bmb
\$mo_ Ho$ EH$ ~m°b H$mo gwB© Ho$ X[jU Y«wd na Am¡a
g\o$X \$mo_ Ho$ EH$ ~m°b H$mo gwB© Ho$ CÎma Y«wd na
bJm Xr{OE& A~ Bg gwB© H$mo nmZr Ho$ EH$ nmÌ
_| N>mo‹S> Xr{OE& `h gwB© V¡aoJr&

EH$ AÝ` gwB© H$mo Bgr Vah Mwå~H$ ~ZmBE&
Bgo ^r nmZr _| V¡am Xr{OE& Ü`mZ aho {H$ XmoZm|
gwB`m| Ho$ g_mZ a§J dmbo {gao (g_mZ Y«wd) EH$
Xÿgao Ho$ Am_Zo-gm_Zo hm|& gwB`m| H$s {Xem _| Š`m
n[adV©Z hþAm? A~ gwB`m| H$mo nmZr _| Bg Vah
V¡amE± {H$ CZHo$ Ag_mZ a§J dmbo {gao (Ag_mZ
Y«wd) EH$ Xÿgao Ho$ Am_Zo gm_Zo hm|& A~ Xo{IE
Š`m hmoVm h¡? do H¡$go EH$-Xÿgao H$mo ItMVo `m
YŠH$m XoVo h¢&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-2     gwB© H$mo Mwå~{H$V H$aZm Am¡a CÝh|gwB© H$mo Mwå~{H$V H$aZm Am¡a CÝh|gwB© H$mo Mwå~{H$V H$aZm Am¡a CÝh|gwB© H$mo Mwå~{H$V H$aZm Am¡a CÝh|gwB© H$mo Mwå~{H$V H$aZm Am¡a CÝh|
nmZr Ho$ nmÌ _| V¡amZmnmZr Ho$ nmÌ _| V¡amZmnmZr Ho$ nmÌ _| V¡amZmnmZr Ho$ nmÌ _| V¡amZmnmZr Ho$ nmÌ _| V¡amZm
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h_ H$h gH$Vo h¢ {H$ O~ Jwã~mao H$mo H$mJµO
go aJ‹S>m OmVm h¡, Vmo CgH$s gVh na pñWa d¡ÚwV
Amdoe CËnÝZ hmo OmVm h¡& A~ Jwã~mam EH$
Amdo{eV {nÊS> ~Z OmVm h¡& O~ Bgo AZmdo{eV
H$mJµO Ho$ Qw>H$‹S>mo| Ho$ nmg bm`m OmVm h¡, BZ
Qw>H$‹S>m| _| {dnarV Amdoe CËnÝZ hmo OmVm h¡ Am¡a
ò D$na CR>H$a Jwã~mao go {MnH$ OmVo h¢&

dh ~b Omo EH$ Amdo{eV dñVw Ûmam Xÿgar
Amdo{eV `m AZmdo{eV dñVw na Amamo{nV {H$`m
OmVm h¡, pñWa-d¡ÚwV ~b H$hbmVm h¡&

`h ~b XmoZm| {nÊS>mo| Ho$ gånH©$ _| Z AmZo na
^r H$m_ H$aVm h¡& `h Eg AgånH©$ ~b H$m
CXmhaU h¡&
3. JwéËdmH$f©U ~b     (Gravitational force)

h_ AnZo gm_mÝ` AZŵ d go OmZVo h¢ {H$
`{X h_mao hmW go noZ {\$gb OmVm h¡, Vmo dh
grYm \$e© na hr {JaVm h¡&

z noZ ZrMo hr Š`mo| {JaVm h¡?
z dh H$m¡Z gm ~b h¡ Omo noZ H$mo ZrMo H$s

Amoa ItMVm h¡?
`{X h_ dhr noZ _oµO na aIVo h¢, Vmo dh

ZrMo Zht {JaVm&
gm_mÝ`V… h_mam CÎma `hr hmoJm {H$ _oµO

noZ H$mo ZrMo {JaZo go amoH$Vr h¡& ¶{X _oµO Bgo
{JaZo go Z amoHo$, Vmo `h µO_rZ na {JaVm h¡ O~
VH$ {H$ H$moB© AÝ` dñVw ~rM ‘| Z Am Om ò&

z D$na AmH$me H$s Amoa \|$H$m J`m nËWa
H$m Qw>H$‹S>m dmng n¥Ïdr na ³¶m| {JaVm
h¡?

z Z{X`m| H$m nmZr g_wÐ _| Š`mo| {JaVm h¡?
z n¥Ïdr dm ẁ_ÊS>b H$mo H¡$go Wm_ H$a aIVr

h¡?
z Š`m dñVwAm| H$mo n¥Ïdr H$s Amoa ItMZo

dmbm H$moB© ~b hmoVm h¡?

AmnZo H$jm-6 _| n‹T>m h¡ {H$ Xmo Mw§~H$m| Ho$
g_mZ Y«wd EH$-Xÿgao H$mo AmH${f©V H$aVo h¢& Bgr
àH$ma gwB© Ho$ à`moJ _| ^r Amn XoI gH$Vo h¢ {H$
EH$ gwB© H$m bmb {gam, Xÿgar gwB© Ho$ g\o$X {gao
H$mo AmH${f©V H$aVm h¡, O~{H$ g_mZ a§J dmbo
{gao EH$ Xÿgao H$mo à{VH${f©V H$aVo h¢&

A~ Amn OmZVo h¢ {H$ g_mZ Y«wd EH$-Xÿgao
H$mo à{VH${f©V H$aVo h¢ Am¡a Ag_mZ Y«wd EH$-
Xÿgao H$mo AmH${f©V H$aVo h¢& `h qIMmd Am¡a
hQ>md H$s {H«$`m Mwå~H$s` ~b H$m n[aUm_ h¡&
EH$ Mwwå~H$ Xÿgao Mwå~H$ H$mo CgHo$ gånH©$ _| Am`o
{~Zm hr AmH${f©V `m à{VH${f©V H$a gH$Vm h¡&
2. {ñWa d¡ÚwV ~b

{H«$`mH$bmn-3

pñWa d¡ÚwV ~b H$m {ZarjU
EH$ Jwã~mam br{OE& Cg‘| hdm ̂ aH$a CgHo$

Iwbo {gao H$mo ~m±Y Xr{OE& A~ EH$ H$mJO boH$a
CgHo$ N>moQ>o-N>moQ>o Qw>H$‹S>m| _| H$mQ> br{OE& BZ Qw>H$‹S>m|
H$mo \$e© na a{IE& A~ Jwã~mao H$mo {H$gr H$mJµO
go aJ‹S> H$a Cgo H$mJµO Ho$ Qw>H$‹S>m| Ho$ nmg bo
OmBE& ³¶m do Jwã~mao H$s Amoa AmH${f©V hmoVo h¢?
Jwã~mam H$mJ‹O Ho$ Qw>H$‹S>m| H$mo Š`mo| ItMVm `m
AmH${f©V H$aVm h¡? H$mJO Ho$ Qw>H$‹S>m| Ho$ ñWmZ na
Z_H$ Am¡a bH$‹S>r H$m ^ygm H$m Cn`moJ H$aHo$
Xo{IE& Amn Š`m XoIVo h¢?

{MÌ-3 Amdo{eV Jwã~mam
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¶{X {H$gr dñVw H$mo D$na H$s Amoa \|$H$m
OmVm h¡, Vmo EH$ Eogm ~b CËnÞ hmoVm h¡, {Og
~b Ho$ H$maU dh dñVw µO_rZ na {JaVr h¡& `hr
JwéËdmH$f©U ~b h¡& n¥Ïdr na pñWV àË¶oH$ dñVw
`m H$_ go H$_ Omo n¥Ïdr Ho$ ZµOXrH$ hmoVr h¡, Bg
~b H$m AZŵ d H$aVr h¡&

JwéËd H$m `h ~b Ho$db n¥Ïdr H$m AmH$f©U
~b hr Zht h¡& dmñVd ‘| ~«h²_mÊS> H$s g^r
dñVwE± EH$-Xÿgao na `h ~b bJmVr h¡&

n¥Ïdr ~hþV ^mar Am¡a {demb h¡, Bg{bE do
g^r dñVwE±, Omo n¥Ïdr Ho$ nmg hmoVr h¡§, n¥Ïdr H$s
Amoa qIMVr `m AmH${f©V hmoVr h¢& O~ Amn
AnZr H$jm Ho$ H$_ao _| ~¡R>o hmoVo h¢, AmnHo$ Am¡a
AmnHo$ {ejH$ Ho$ ~rM _| JwéËd H$m ~b H$m`©
H$aVm h¡& Eogm hr ~b AmnHo$ Am¡a í`m_nQ> Ho$
~rM ^r H$m ©̀ H$aVm h¡&

Amn Bg JwéËdmH$f©U ~b H$m Omo AmnHo$ Am¡a
AmnHo$ {ejH$ Ho$ ~rM ̀ m AmnHo$ Am¡a í`m_nQ> Ho$
~rM H$m`© H$a ahm h¡, AZw^d Zht H$a nmVo h¢,
Š`mo|{H$ `h n¥Ïdr H$s JwéËd ~b H$s VwbZm _|
~hþV H$_ h¡&

 gmo{ME-MMm© H$s{OE

'm' Ðì`_mZ Ho$ EH$ {H«$Ho$Q> ~m°b H$mo {H$gr
àma§{^H$ J{V go D$na H$s Amoa \|$H$m J`m h¡&
`h _mZVo hþE {H$ hdm H$m à{VamoY ~b ZJÊ`
h¡, ~VmBE {H$ ~m°b na H$m¡Z-H$m¡Z ~b H$m ©̀
H$a aho h¢ O~ ~m°b

(a) A{YH$V_ Xÿar H$m Ho$db AmYm ^mJ
   V` H$aVr h¡?

(b) A{YH$V_ Xÿar V` H$aVr h¡?

AgånH©$ ¶m XÿañW ~b H$m ñnï>rH$aU… joÌ
H$s AdYmaUm

dh ~b, Omo Xmo {nÊSm| Ho$ ~rM H$m ©̀ H$aVm

h¡, O~{H$ XmoZm| {nÊS> EH$ Xÿgao H$mo ñne© Zht H$a
aho h¢, AgånH©$ ~b Ho$ joÌ H$s AdYmaUm go ñnï>
H$a gH$Vo h¢&
AmBE, h_ `h {H«$`mH$bmn H$a|-

{H«$`mH$bmn-4

  Mwå~H$s` joÌ H$m –…Æ

{MÌ-4 Mwå~H$s` joÌ

· _oµO na EH$ XÊS> Mwå~H$ a{IE& Bg Mwå~H$
na EH$ nVbm gµ’o$X H$mJµO a{IE&

· H$mJµO na bmoho H$m ~marH$ ~wamXm {~Ioa
Xr{OE O¡gm {MÌ-11 _| {XIm`m J`m h¡&

· Q>o~b ̀ m H$mJO hmW go Yrao-Yrao WnWnmB ò&
· Amn Š`m XoIVo h¢? Š`m bmoho H$m ~wamXm

{H$gr {d{eï> Z_yZo _| ì`dpñWV {XImB© XoVm h¡?
· Mwå~H$ H$mo Kw_mH$a Xþ~mam dhr {H«$`m

XmohamB`o& Š`m bmoho Ho$ ~wamXo H$m Z‘yZm n[ad{V©V
hmoVm h¡? Amn XoI gH$Vo h¢ {H$ Mwå~H$ Ho$ Amg-
nmg Ho$ ñWmZ _| bmoho Ho$ H$U AnZo Amn H$mo
ì`dpñWV H$a boVo h¢, Š`mo|{H$ do Cg XÊS> Mwå~H$
Ûmam {Z{_©V joÌ H$s Mwå~H$s` e{ŠV go à^m{dV
hmoVo h¢&

ì`dpñWV H$Um| H$m Z_yZm Mwå~H$s` joÌ H$mo
àX{e©V H$aVm h¡& Mwå~H$ Ho$ Amg-nmg H$m dh
ñWmZ, Ohm± Mwå~H$ Ho$ à^md H$mo XoIm Om gH$Vm
Mwå~H$s` joÌ H$hbmVm h¡&
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dh àXoe, {Og_| {H$gr ñWmZ na aIr H$moB©
dñVw {H$gr ~b H$m AZŵ d H$aVr h¡, Mw§~H$s¶
joÌ H$hbmVm h¡&

O~ H$moB© qnS> Mw§~H$s¶ joÌ ~ZmVm h¡ Vmo EH$
{nÊS> joÌ H$mo {Z{_©V H$aVm h¡ Am¡a Xÿgam {nÊS>
Cg ~b H$m AZŵ d H$aVm h¡¡&

Mwå~H$s` joÌ {H$gr Mwå~H$ H$mo Koao ahVm h¡,
{dÚwV Amdoe Ho$ Mmam| Amoa {dÚwV joÌ {Z{_©V
hmoVm h¡ VWm dñVwAm| Ho$ Mmam| Amoa JwéËdr` joÌ
H$m {Z_m©U hmoVm h¡&

{H$gr {deof ñWmZ ‘| joÌ H$s e{ŠV H$mo Cg
joÌ H$s ~b aoImAm| go àX{e©V H$a gH$Vo h¢& `o
~b aoImE±>± Ohm± gKZ hmoVr h¡§, joÌ Ho$ Cg ñWmZ
_| A{YH$ e{ŠVembr ~b AZŵ d {H$`m OmVm h¡&

 gmo{ME-MMm© H$s{OE

   Xmo g_ê$n XÊS>m|, {OZ_| go EH$ bmohm
Am¡a Xÿgam Mwå~H$ h¡, CÝh| g_mZ a§J go a§J
{X`m J`m& Amn H¡$go gw{ZpíMV H$a|Jo {H$ XmoZm|
_| go H$m¡Z gm Mwå~H$ h¡& Ü`mZ aho {H$ AmnH$mo
Ho$db BÝht Xmo XÊS>mo| H$m Cn`moJ H$aZm h¡& BZ
X§S>m| H$mo Vmo‹S>Zm ^r Zht h¡&
gånH©$ ~b
1. noer` ~b

h_mao à{V{XZ Ho$ {H«$`mH$bmnm| _| O¡go ~«e H$aZm,
{MÌ{MÌ{MÌ{MÌ{MÌ.2

H«$_
g§»`m

{d{^Þ J{V{d{Y`m± {OZ_| h_
noer` ~b bJmVo h¢&

ZhmZm, ImZm, ObZm `m dmhZ MbmZm h_| Hw$N>
~b bJmZm n‹S>Vm h¡& Š`m Amn OmZVo h¢ {H$ h_
H$m¡Zgm ~b bJmVo h¢? h_ AnZm emar[aH$ ~b
bJmVo h¢& dh noer` ~b H$hm OmVm h¡& ̀ hm± VH$
{H$ O~ h_ _wñHw$amVo h¢, V~ noer` ~b H$m
à`moJ hmoVm h¡& _Zwî` Am¡a AÝ` g^r gOrd
AnZo {Z`{_V emar[aH$ {H«$`mH$bmnm| Ho$ {bE
noer` ~b H$m Cn`moJ H$aVo h¢& noer` ~b emar[aH$
gånH©$ hmoZo na hr g§^d h¡&

{H«$`mH$bmn-5

™ÁÊÃ™ÁÊÃ™ÁÊÃ™ÁÊÃ™ÁÊÃ     noer`~b Ho$ Ñï>m§Vm| H$s gyMr ~ZmZm

gmaUr 2: H$_ go H$_ Xg Eogr J{V{d{Y`m|
H$s gyMr ~ZmBE {OZ_| {d{^Þ {H«$`mH$bmnm| Ho$
{bE h_ noer` ~b bJmVo h¢&

1           Q>moH$ar ZrMo CVmaZm

2

3

4

5

6

gm_mÝ`V… h_ Bg ~mV go A§OmZ ahVo h¢ {H$
h_mao eara Ho$ A§Xa hmoZodmbr {d{^Þ {H«$`mAm|
O¡go aº$ n[adhZ, ídgZ H$s {H«$`m _| \|$\$‹S>m| H$m
’¡$bZm Am¡a {gHw$‹S>Zm, öX` H$m Y‹S>H$Zm Am{X Ho$
{bE noer` ~b hr {Oå_oXma h¢&
z Š`m AmnZo H$^r {H$gr emar[aH$ J{V{d{Y _|

AnZr _m±gno{e`m| _| VZmd H$m AZŵ d {H$`m
h¡? BgH$m Š`m H$maU hmo gH$Vm h¡?
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{H«$`mH$bmn- 6

H$m_ H$aVo g_` AnZo {H$gr ‘m§gnoer _| n[adV©Z
H$m {ZarjU H$aZm

EH$ S>§~b br{OE Am¡a Bgo AbJ-AbJ VarHo$
go CR>mBE& ì`m`m_ H$aVo g_` {H$g noer H$m
g§Hw$MZ hmoVm h¡, BaH$m {ZarjU H$s{OE&

AnZo {_Ìm| H$mo ̂ r Eogm hr H$aZo Xr{OE Am¡a
CZH$s no{e`m| H$s J{V H$m {ZarjU H$s{OE&

`hm± noer eãX go VmËn`© EH$ gmW ~m±Yr hþB©
AZoH$ noer H$mo{eH$mAmo§ go h¡& gm_mÝ`V… no{e`m±
Bg Vah ì`dpñWV hmoVr h¢ {H$ O~ no{e`m| H$m
EH$ g_yh g§Hw${MV `m N>moQ>m hmoVm h¡ V~ Xÿgao
g_yh H$s no{e`m| _| \¡$bmd `m {da_U hmoVm h¡&

CXmhaU Ho$ {bE O~ Amn Jo>>§X \|$H$Vo h¡ V~
N>mVr Am¡a H§$Yo Ho$ AJ« ^mJ H$s no{e`m± \¡$bH$a
ã`mQ> H$mo AmJo ItMVr h¢. O~{H$ nrR> Am¡a H§$Yo
Ho$ nrN>o H$s no{µe`m± {gHw$S> H$a hmW H$s J{V H$mo
H$_ H$a XoVr h¡ Am¡a MmoQ> go ~MmVr h¡&
2. Kf©U ~b

O~ Amn {H$gr g_Vb gVh na Jo§X bw‹T>>H$mVo
h¢ Vmo dh Wmo‹S>o g_` ~mX AnZo Amn hr éH$ OmVr
h¡&
z    J|X Š`m| éH$ OmVr h¢?
z Š`m H$moB© Eogm AÑí` ~b h¡, Omo J|X H$s

J{V H$mo amoH$ XoVr h¡?
`{X Amn g_Vb g‹S>H$ na gmB{H$b MbmVo hþE

AMmZH$ n¢S>b Kw_mZm amoH$ X|, Vmo Amn XoI|Jo {H$
Yrao-Yrao gmB{H$b H$s J{V H$_ hmoVr OmVr h¡&
z gmB{H$b H$s J{V H$_ Š`m| hmoVr OmVr h¡?
z Š`m Bg na H$moµB© Eogm ~b H$m ©̀ H$a ahm h¡

{OgH$m H$m_ BgH$s J{V H$mo H$_ H$aZm
h¡?

Š`m J|X H$s Mmb Am¡a gmB{H$b H$s Mmb _|
n[adV©Z Cg gVh Ho$ {MH$Zo Am¡a IwaXao hmoZo na
^r {Z ©̂a H$aVm h¡, {Og na do J{V H$aVo h¢?

{H«$`mH$bmn- 7

{d{^Þ àH$ma H$s gVhm| na J|X H$s J{V H$m
{ZarjU H$aZm

Jo§X H$mo {d{^Þ gVhm| O¡go H$mbrZ, D$~‹S>-
Im~‹S> g‹S>H$, {MH$Zm µ\$e© Am{X na bw‹T>>H$mZo H$m
à`ËZ H$s{OE& {H$g àH$ma H$s gVh na J|X
A{YH$ Xÿa OmVr h¡?

àË`oH$ n[apñW{V _| J|X H$s J{V {^Þ-
{^Þ hmoVr h¡& IwaXwar gVh na ~b Ho$ Ûmam
Amamo{nV à{VamoY A{YH$ àVrV hmoVm h¡ Am¡a
{MH$Zr gVh H$_& bw‹T>H$Vr hþB© J|X aoVrbr gVh
H$s VwbZm _| g§J_a_a H$s gVh na A{YH$ Xÿar
V` H$aVr h¡&

{H«$`mH$bmn-8

PwHo$ hþE Vb na dñVwAm| H$r J{V H$m {ZarjU
EH$ Q´>o br{OE& ~\©$ H$m N>moQ>m Qw>H$‹S>m, a~‹S>

Am¡a én`o H$m EH$ {gŠH$m Q´>o Ho$ EH$ {gao na EH$
bmBZ _| a{IE& A~ Yrao Yrao Q´>o Ho$ Bg [gao H$mo
D$na CR>mBE& O¡gm {H$ {MÌ-3 _| Xem©`m J`m h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-6: gyIo hþE Vb na dñVwAm| H$s J{VgyIo hþE Vb na dñVwAm| H$s J{VgyIo hþE Vb na dñVwAm| H$s J{VgyIo hþE Vb na dñVwAm| H$s J{VgyIo hþE Vb na dñVwAm| H$s J{V
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z AmnZo Š`m XoIm?
z BZ VrZm| _| go H$m¡Zgr dñVw g~go nhbo

ZrMo VH$ {IgH$ OmVr h¡? Š`m|?
z BZ_| go H$m¡Zgr dñVw A{YH$ à{VamoY ~b

bJmVr h¡? Š`m|?
z Š`m {d{^Þ dñVwAm| na g_mZ _mÌm _|

Kf©U ~b bJVm h¢? `{X Zht Vmo Š`m|?
z Š`m H$maU h¡ {H$ EH$ hr gVh na

{’$gbVo g‘¶ {d{^Þ dñVwE± AbJ-AbJ Kf©U
H$m AZŵ d H$aVr h¢?

Bgr {H«$`mH$bmn H$mo Xÿgar AÝ` dñVwE± O¡go
nwñVH$, Jo|X, noZ, nËWa Am{X Ho$ gmW XmohamBE
Am¡a AnZo AZŵ d ZmoQ> H$s{OE&

Kf©U Kf©U Kf©U Kf©U Kf©U EH$ {nÊS> go Xÿgao {nÊS> H$s gVh na
J{V H$m à{VamoYH$ hmoVm h¡&

Š`m H$^r AmnH$mo {H$gr {MH$Zo µ\$e© na
{\$gbZo H$m AZw^d hþAm h¡? Š`m H$^r Amn H$mo
H$sM‹S> na MbVo g_` {\$gbZo H$m AZŵ d hþAm
h¡? A{YH$Va g‹S>H$ XþK©Q>ZmE± ~m[ae Ho$ {XZm| _|
Š`m| hmoVr h¡§?
z ³¶m H$ma Ho$ Q>m`a Am¡a g‹S>H$ Ho$ ~rM Kf©U

Z hmoZo na, H$ma H$mo MbmZm g§^d hmoJm?
Kf©U ~b H$s {Xem gX¡d {nÊS> H$s gVh Ho$

{MÌ{MÌ{MÌ{MÌ{MÌ- 7

gmnoj J{V H$r {dnarV {Xem _| hmoVr h¡& AmBE,
h_ Kf©U {dhrZ g§gma H$s H$ënZm H$a|& Š`m
Kf©U Ho$ {~Zm h_ g‹S>H$ na Mb gH$Vo h¢? Š`m
Kf©U H$s AZwnpñW{V _| noZ go nona na {bIZm
`m Mm°H$ go í`m_nQ> na {bIZm g§̂ d h¡? AJbo
AÜ¶m¶ ‘| h‘ Kf©U Ho$ ~mao {dñVma go n‹T>|Jo&

     gmo{ME Am¡a MMm© H$s{OE
    EH$ nwñVH$ _oO na {dam_ AdñWm _| h¡&

Bg na H$moB© Kf©U ~b H$m ©̀ H$a ahm h¡ `m
Zht? Š`m|? g_PmBE&

3. A{^b§~ ~bA{^b§~ ~bA{^b§~ ~bA{^b§~ ~bA{^b§~ ~b

{MÌ{MÌ{MÌ{MÌ{MÌ-8: nwñVH$ na JwéËdmH$f©U Am¡a A{^b§~ ~bnwñVH$ na JwéËdmH$f©U Am¡a A{^b§~ ~bnwñVH$ na JwéËdmH$f©U Am¡a A{^b§~ ~bnwñVH$ na JwéËdmH$f©U Am¡a A{^b§~ ~bnwñVH$ na JwéËdmH$f©U Am¡a A{^b§~ ~b

AnZr {dkmZ H$s nmR²>¶nwñVH$ _oO na a{IE&
Amn Š`m XoIVo h¢? Š`m `h {dam_ H$s AdñWm
_| h¡? Š`m nwñVH$ na H$moB© ~b H$m ©̀ H$a ahm h¡?
H$ënZm H$s{OE {H$ AMmZH$ {H$gr OmXÿ go dh
_oO H$ht Jm`~ hmo JB© V~ Š`m hmoJm? n¥Ïdr Ho$
JwéËdmH$f©U ~b Ho$ H$maU nwñVH$ ZrMo {Ja Om òJr&
nwñVH$ O~ _oO na aIr hwB© hmoZo na ̂ r JwéËdmH$f©U
ha g_` ZrMo H$s Amoa AmH${f©V H$aVm h¡, na
dh ZrMo Zhr§ {JaVr& Š`m|{H$ _oO Cgo ghmam
XoH$a {JaZo go amoH$Vr h¡& BgH$m VmËn`© ̀ h h¡ {H$
EH$ Eogm hr ~b hmoVm h¡ Omo JwéËdmH$f©U ~b H$s
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z Bg ~b H$mo h_ Š`m
H$hVo h¢?

Bgo VZmd H$hVo h¢µ& Omo h_oem
{nÊS> H$mo YmJo H$s {Xem _| ItMVm
h¡& VZmd ~b añgr `m YmJo na
H$gmd H$m AZw^d H$amVm h¡&
D$na Ho$ CXmhaU _|, O¡gm {H$
{MÌ-7 _| {XIm`m J`m h¡,
JwéËdmH$e©U ~b H$mo VZmd ~b
Ho$ Ûdmam g§Vw{bV {H$`m J`m h¡&

CÔoí`: {H$gr YmJo H$s VZmd
e{ŠV (Breaking strength) H$m
nVm bJmZm&
Amdí`H$ gm_J«r- EH$ (pñà¨J
Vwbm), Hw$N> ^ma (~mQ>), hëHo$
YmJo, nb‹S>m&
à`moJ {d{Y ::::: {MÌ _| Xem©E
AZ wgma CnH$aU ì`dpñWV
H$s{OE& N>moQ>o ^ma, O¡go- 50 J«m_ Vwbm Ho$ nb‹S>o
na a{IE Am¡a g§Ho$VH$ H$s pñW{V n¡_mZo na
XoIH$a ZmoQ> H$s{OE& A~ nb‹S>o na dOZ Yrao-Yrao
~‹T>mVo OmBE Am¡a g§Ho$VH$ H$s pñW{V ZmoQ> H$aVo
OmBE& Eogm V~ VH$ H$aVo ah|, O~ VH$ YmJm Qy>Q>
Z Om`o& YmJo Ho$ Qy>Q>Zo H$s pñW{V _| g§Ho$VH$ H$s
pñW{V oÁu¬N˛Á ™ı ZmoQ> H$s{OE&

 N¿˛.ÃÊ áÁTÁı Nz˛ üN˛Á∫   ¬Ê§ÁF|    ãÆÓåo™ §¬

z H$_mZrXma Vwbm H$mo N>V go CVma H$a nwZ…
ì`dpñWV H$s{OE& A~ nb‹S>o na N>moQ>m dOZ
aIH$a AnZo hmW go pñà¨J D$na It{M ò&

{dnarV {Xem _| H$m`© H$aHo$ nwñVH$ H$mo {JaZo go
~MmVm h¡& Bg ~b H$mo h_ Š`m Zm_ Xo gH$Vo h¢?

{MÌ. 8 H$mo Xo{IE& dh {Xem Omo {H$gr gVh
Ho$ g_Vb na b§~dV hmoVr h¡, A{^b§~ H$hbmVr
h¡& {H$gr R>mog gVh Ûmam {H$gr dñVw na A{^b§~
H$s {Xem _| bJm`m OmZodmbm ~b, A{^b§~ ~b
H$hbmVm h¡&

 D$na Ho$ CXmhaU _|§ ZrMo H$s Amoa bJZodmbm
JwéËdr` ~b, D$na H$s Amoa bJZodmbo A{^b§~
~b go g§Vw{bV ahVm h¡& Š`m|{H ̀ o XmoZmo§ ~b _mÌm
_| g_mZ Am¡a {Xem _| EH$ Xÿgao Ho$ {dnarV h¡§,
h_ H$h gH$Vo h¢ {H$ nwñVH$ na H$m ©̀ H$aZo dmbm
Hw$b ~b eyÝ` hmoVm h¡ Am¡a nwñVH$ gmå` AdñWm
_| hmoVr h¡&$

4. VZmdVZmdVZmdVZmdVZmd
O¡gm {H$ Amn {MÌ-

9 _| XoI aho h¢, EH$ nËWa
H$mo YmJo go ~m±Y H$a YmJo
Ho$ EH$ ñdV§Ì {gao H$mo N>V
go ~m±Y H$a bQ>H$m`m J`m
h¡&

z nËWa H$s AdñWm Š`m h¡?
z nËWa na H$m¡Zgm ~b H$m ©̀ H$a ahm h¡?
z YmJm QyQ> Om`o Vmo Š`m hmoJm?

h_ OmZVo h¢ {H$ YmJo Ho$ Qy>Q> OmZo na nËWa
JwéËdr` AmH$f©U Ho$ H$maU µO_rZ na {Ja Om òJm&

O~ nËWa gm_mÝ` YmJo go ~m±Ym J¶m hmoVm
h¡ V~ ^r JwéËd ~b Cgo gXm ZrMo H$s Amoa
ItMVm h¡& na§Vw YmJo go D$na ~±Ym hmoZo Ho$ H$maU
dh {JaVm Zht h¡& BgH$m VmËn ©̀ ̀ h h¡ {H$ Bg‘|
Eogm ~b {dÚm_mZ hmoVm h¡ Omo nËWa H$mo D$na
H$s Amoa ItM H$a JwéËdmH$f©U Ho$ {déX²Y g§Vw{bV
H$aVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-9

n«¶moJembm

{MÌ{MÌ{MÌ{MÌ{MÌ-10

{MÌ{MÌ{MÌ{MÌ{MÌ-11

SCERT TELA
NGANA



10 ~b

A~ H$ënZm H$s{OE {H$ dhr dñVw Ëd[aV hmo
ahr {H$gr {bâQ> ‘| aIr hþB© h¡-

z Bg dñVw na {H$VZo ~b H$m ©̀ H$a aho h¢?
z Š`m Bg dñVw na H$m ©̀ H$aZo dmbm Hw$b

~b `m n[aUm_r ~b eyÝ` h¡? Š`m|?
gyMZm… O~ H$moB© dñVw H$s J{V Ag_mZ

hmoVr h¡, Vmo Bgo Ëd[aV J{V H$hVo h¢&
uN˛Ãy Tuo™Áå u¬°b ™ı ∫Qy ƒÀoÏ ú∫ ¬TåzuN˛Ãy Tuo™Áå u¬°b ™ı ∫Qy ƒÀoÏ ú∫ ¬TåzuN˛Ãy Tuo™Áå u¬°b ™ı ∫Qy ƒÀoÏ ú∫ ¬TåzuN˛Ãy Tuo™Áå u¬°b ™ı ∫Qy ƒÀoÏ ú∫ ¬TåzuN˛Ãy Tuo™Áå u¬°b ™ı ∫Qy ƒÀoÏ ú∫ ¬Tåz

ƒÁ¬Á §¬ ∆ÓãÆ å“Î “ÁzoÁ MÆÁı uN˛ ƒÁ¬Á §¬ ∆ÓãÆ å“Î “ÁzoÁ MÆÁı uN˛ ƒÁ¬Á §¬ ∆ÓãÆ å“Î “ÁzoÁ MÆÁı uN˛ ƒÁ¬Á §¬ ∆ÓãÆ å“Î “ÁzoÁ MÆÁı uN˛ ƒÁ¬Á §¬ ∆ÓãÆ å“Î “ÁzoÁ MÆÁı uN˛ O~ {H$gr
dñVw na Xmo ~b H$m ©̀ H$a aho hm|, O¡gm {H$ D$na
~VmB© dñVw na H$m`© H$a aho h¢, XmoZm| _| go EH$
~b H$s _mÌm Xÿgao go A{YH$ hmoZr Mm{hE, V^r
dñVw _| J{V CËnÝZ hmoJr&

{H$gr ~b H$mo ì`º$ H$aVo g_` CgHo$ n[a_mU
Ho$ gmW-gmW ~b H$s {Xem ^r ~hþV _hËdnyU©
hmoVr h¡& h_ ~b Ho$ n[a_mU Am¡a {Xem H$mo Vra
Ho$ {ZemZ (        ) go A{^ì`º$ H$aVo h¢&

{H«$`mH$bmn-9

_oO na H$m ©̀ H$a aho Hw$b ~b H$m à^md
·  bH$‹S>r H$s EH$ ^mar _oµO H$mo YHo$bZo H$s

H$mo{ee H$s{OE& Š`m Bgo YHo$bZm H${R>Z h¡?

· _oO H$mo nhbr dmbr {Xem _| hr YHo$bZo _|
AnZo {_Ì H$s ghm`Vm br{OE, O¡gm {H$

g§Ho$Vm§H$ ZmoQ> H$s{OE& pñà¨J H$mo N>mo‹S> H$a
{\$a g§Ho$Vm§H$ ZmoQ> H$s{OE&

z g§Ho$VH$ H$mo D$na ItMZo Am¡a ZrMo N>mo‹S>Zo H$s
pñW{V _| Amn Š`m {ZarjU H$aVo h¢&

z Š`m nyao üuN¿˛ÆÁ H$mo EH$X_ D$na ItM H$a
N>mo‹S>Zo go YmJm Qy>Q> J`m>>?

gmo{ME-MMm© H$s{OE

z O¡gm {H$ {MÌ _| {XIm`m
J`m h¡ {H$ A Am¡a B {nÊS>m|
H$mo EH$ Ho$ D$na EH$
ì`dpñWV {H$`m J`m h¡&
A Am¡a B na AbJ AbJ
{H$VZo ~b H$m_ H$a aho h¡?

z g§nH©$ ~b H$mo b§~dV ~b Am¡a Kf©U ~b ‘|
n[ad{V©V H$aZo go ³¶m Cn¶moJ h¡? H$‘ go
H$‘ Xmo H$maU ~VmBE&

Hw$b ~b `m n[aUm_r ~b
dmñVd _| {H$gr {nÊS> na EH$ gmW H$B© ~b

H$m ©̀ H$a gH$Vo h§¡, O¡go {H$gr j¡{VO Vb na aIr
EH$ dñVw na Xmo ~b H$m ©̀ H$aVo h¢& EH$ JwéËdmH$f©U
~b Omo D$Üdm©Ya ZrMo H$s Amoa H$m`© H$aVm h¡ Am¡a
Xÿgam A{^bå~ ~b Omo D$Üdm©Ya D$na H$s Amoa
H$m`© H$aVm h¡&

Š`m BZ XmoZm| ~bm| Ho$ H$maU Amn dñVw H$s
{dam_mdñWm _| H$moB© n[adV©Z XoIVo h¢? AmnH$m
CÎma {ZpíMV ê$n go ZH$mamË_H$ hmoJm&

Bg dñVw na H$m ©̀ H$aZo dmbo XmoZm| ~bm| H$s
_mÌm g_mZ h¡& Bg{bE dñVw H$s pñW{V _| H$moB©
n[adV©Z Zht hmoVm&

Bgo h_ Bg àH$ma ^r H$h gH$Vo h¢ {H$ dñVw
na H$m ©̀ H$aZo dmbo Hw$b ~b ̀ m n[aUm_r ~b H$s
_mÌm eyÝ` h¡&

{MÌ - 12(a)
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{MÌ12(c)

{MÌ - 12 (b)

{MÌ-12 (b) _| Xem©̀ m J`m h¡& Š`m A~ _oµO
H$mo YHo$bZm AmgmZ hmo J`m? ³¶m|?

Amn XoI gH$Vo h¢ {H$ O~ Amn AnZo {_Ì
H$s ghm`Vm boVo h¢ Vmo _oµO H$mo YHo$bZm AmgmZ
hmo OmVm h¡& _oµO na AmnHo$ Ûmam Amamo{nV ~b _|
AmnHo$ {_Ì H$m ~b ^r Ow‹S> J`m Am¡a XmoZm| ~b
EH$ hr {Xem _| H$m`© H$a aho h¢& Amn XmoZm| Ho$
Ûmam bJm`o Hw$b ~b Zo _oµO H$mo gaH$mZm AmgmZ
~Zm {X`m&

A~ AnZo {_Ì H$mo {dnarV {Xem go ~b bJm
H$a _oµO H$mo YHo$bZo H$mo H${h`o, O¡gm {MÌ 12
(C) _| Xem©̀ m J`m h¡& Š`m _oµO gaH$Vr h¡? ¶{X
gaH$Vr h¡ Vmo {H$g {Xem _|?

O~ Amn Am¡a AmnH$m {_Ì EH$-Xÿgao H$s
{dnarV {Xem _| g_mZ ~b bJmVo hþE _oµO H$mo
YHo$bVo h¢, Vmo _oO Zht gaH$Vr& A~ H$ënZm
H$a| {H$ Amn XmoZm| _| go H$moB© EH$-Xÿgao H$s VwbZm
_| A{YH$ ~b bJmVm h¡& V~ Š`m hmoJm?

F2F1

g^r ~bm| _| n[aUm_ Am¡a {Xem XmoZm| hmoVo
h¢& ~bm| H$m `moJ H$aVo g_` CZH$s {Xem H$m
Ü`mZ aIZm ~hþV Amdí`H$ h¡& O~ ~b {H$gr
{nÊS> na gab aoIm _| Amamo{nV hmoVo h¡§, Vmo CZH$s
{Xem g_mZ _mZr OmVr h¡& Hw$b ~b ̀ m n[aUm_r
~b Cg {nÊS> na H$m ©̀ H$a aho g^r ~bm| Ho$ ̀ moJ
Ho$ ~am~a hmoVm h¡& `moJ H$aZo Ho$ {bE na§namJV
{Mh²Zm| H$m Cn`moJ H$aZm Mm{hE&

O¡gm {H$ D$na Ho$ {MÌ _| ~Vm`m J`m h¡, F1
~b XmBª {Xem _| H$m¶© H$a ahm h¡, Bg ~b H$mo
YZmË_H$ _mZm Om gH$Vm h¡ Am¡a F2 ~b ~mBª
Amoa go bJ ahm h¡, Bgo F$UmË_H$ ~b _mZ gH$Vo
h¢& {MÌ _| ~Vm ò AZwgma _mZ br{OE F1 Am¡a
F2 ~b _oO na {dnarV {Xem _| H$m_ H$a aho h¢
Am¡a  F1>F2,

V~ Fnet = F1 + (-F2) = F1 -  F2

`{X {H$gr dñVw na Xmo ~b gab aoIm ‘| EH$
Xÿgao H$s {Xem _| H$m`© H$aVo h¢, Vmo Bg na bJZo
dmbm Hw$b ~b XmoZm| ~bm| Ho$ A§Va Ho$ ~am~a hmoVm
h¡& dh dñVw Hw$b ~b H$s {Xem _| J{V H$aVr h¡&

{H«$`mH$bmn- 10

C§J{b¶m| na ItMo J¶o bMrbo a~a H$m à^md
a~a ~¡ÊS> br{OE Am¡a Bgo AnZr C±Jbr H$m

Cn`moJ H$aHo$ It{M ò& O~ Amn a~a ~¡ÊS> H$mo
ItMVo h¢, Vmo `h AmnH$s C±Jbr na Hw$N> ~b
bJmVm h¡ Am¡a Amn Bg qIMmd ~b H$mo AnZr
C±Jbr na _hgyg H$aVo h¢& A~ ̀ {X Amn Eogm hr
EH$ AÝ` a~a ~¡ÊS> boH$a, XmoZm| H$mo Eg gmW
g_mZ bå~mB© VH$ ItMVo h¢, V~ Š`m hmoJm?
Š`m Amn _hgyg H$aVo h¡§ {H$ XmoZm| ~¡ÊS> {_bZo
na nhbo H$s VwbZm _| AmnH$s C±Jbr na A{YH$
~b bJmVo h¢?

{MÌ 13
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AnZr A§Jwbr Ho$ Mmam| Amoa a~a ~¡ÊS> H$s
g§»`m ~‹T>mBE Am¡a CZHo$ Ûmam AmnH$s C±Jbr na
Amamo{nV ~b H$m {ZarjU H$s{OE&

{MÌ-14 a~a ~¡ÊS> H$mo ItMZm

_mZ br{OE EH$ a~a ~¡ÊS> Ûmam bJm`m J`m
~b F BH$mB© h¡ Am¡a Xÿgao a~a ~¡ÊS> Ho$ Ûmam
Amamo{nV ~b ̂ r F BH$mB© h¡& V~ XmoZm| a~a ~¡ÊS>
H$m Hw$b ~b ̀ m n[aUm_r ~b Š`m hmoJm? h‘ Bgo
Bg àH$ma Xem© gH$Vo h¢-

Fnet (Hw$b ~b) = F + F = 2F BH$mB©
SI  àUmbr _| ~b H$s BH$mB© Ý`yQ>Z (N) h¡&
AmnH$s C±Jbr na H$m ©̀ H$aZo dmbm Hw$b ~b

Š`m hmoJm, ¶{X a~a ~¡ÊS> H$s g§»`m VrZ, Mma,
nm§M, Bg àH$ma go ~‹T>mB© Om¶o&
{H$gr {nÊS> na H$m`© H$aZo dmbo ~bm| H$s
aoIr` AmH¥${V go Hw$b ~b H$s JUZm H$aZm…

{H$gr {nÊS> na H$m ©̀ H$aZo dmbo g^r ~bm|
H$m aoIr` {MÌU FBD (Free Body Diagram)

H$hbmVm h¡&
CXmhaU …
_mZbr{OE EH$ H$ma Ag_mZ J{V go EH$

g‹S>H$ na J{V H$a ahr h¡& Bg H$ma na H$m¡Z-H$m¡Z
go ~b H$m ©̀ H$a aho h¢? bå~dV {Xem _| Hw$b ~b
H$m n[a_mU Š`m h¡? j¡{VO Hw$b ~b H$m n[a_mU
{H$VZm h¡?

· {nÊS> na H$m ©̀ H$aZo dmbo g^r gå~{ÝYV
~bm| H$mo aoIm§{H$V H$s{OE (Bgo hr h_Zo aoIr`
AmH¥${V FBD H$hm h¡)

F

N1
N2W

f

{MÌ-15:  Free Body Diagram(FBD)

· ~bm| H$m n[a_mU X Am¡a Y Aj na A§{H$V
H$aVo g_` YZmË_H$ Am¡a F$UmË_H$ ~bm| H$mo
Ü¶mZ aIZm hmoJm&

· g^r ~bm| H$m CZHo$ {M•m| Ho$ gmW `moJ
H$a|& nhbo X Am¡a Y Ajm| Ho$ ~bm| AbJ-AbJ
{\$a X Am¡a Y {Xem _| Hw$b ~bm| H$m `moJ H$ao§&

g_mYmZ …

H$ma na H$m ©̀ ~b aoIm {MÌ _| Vram| go
{XIm`m J`m h¡&

B§{OZ Ûmam bJm`m ~b = F
g‹S>H$ Ûmam bJm`m Kf©U ~b = f
A{^bå~ ~b  = N1 Am¡a N2
JwéËdmH$f©U ~b =W(Fg)
x Aj H$s {Xem _| Hw$b ~b
F (Hw$b ~b x) = F - f
y Aj H$s {Xem _| Hw$b ~b

   Fnet,x = F-f
   Fnet,y = N1 + N2 - W

       gmo{ME Am¡a MMm© H$s{OE

· AnZo {_Ì Ho$ gmW Hw$íVr H$m Iob IobZo
H$m AZŵ d H$s{OE& Hw$b ~b H$s AdYmaUm
H$m Cn`moJ H$aHo$ Bgo ñnï> H$s{OE&

 · Hw$íVr Ho$ g‘¶ bJ aho ~bm| H$s {Xem
Am¡a CZHo$ Zm‘ ~VmBE&

 · BgH$m ’«$s ~m°S>r S>mBJ«m‘ (FBD) It{ME&
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{H«$`mH$bmn-11

{nÊS> H$s pñW{V Am¡a CgH$s J{V H$s {Xem na
~b H$m à^md

µO_rZ na ’w$Q>>~m°b a{IE& O~ V~ H$moB©
\w$Q>~m°b H$mo R>moH$a Z _mao, ̀ h {dam_ H$s AdñWm
_| hr ahVr h¡& A~ ~m°b H$mo R>moH$a bJmBE& Š`m
hmoVm h¡? J{V H$aVr hþB© ~m°b H$mo Cgr {Xem _|
{\$a go R>moH$a _m[aE& Š`m n[aUm_ hmoJm? ~m°b
H$s J{V Ho$ {déÕ AnZm hmW `m n¡a a{I ò& Š`m
~m°b éH$ OmVr h¡? AnZo {ZarjUm| H$mo ZmoQ>
H$s{OE&

{MÌ-16 (a) ~m°b H$s {dam_mdñWm _| Cg na ~b bJmZm&
             (b) J{V H$s AdñWm _| ~m°b na J{V H$s {Xem _|

  ~b bJmZm

h_ ~b bJm H$a ~m°b H$s {dam_ AdñWm go
Cgo J{V H$s AdñWm _| bm gH$Vo h¢& h_ J{V_mZ
~m°b H$mo amoH$ H$a ¶m nH$‹S> H$a Bgo nwZ… {dam_
AdñWm _| bm gH$Vo h¢& Š`m Amn Hw$N> Am¡a
CXmhaU Xo gH$Vo h¢, Ohm± ~b bJm H$a ~m°b H$s
J{V H$s AdñWm _| n[adV©Z bm`m Om gH$Vm h¡?

AmnZo ~ÀMm| H$mo Q>m`a H$mo EH$ N>‹S>r go YŠH$m
_ma H$a Cggo IobVo XoIm hmoJm& do ~ma-~ma Q>m`a
H$mo N>‹S>r go YHo$bVo h¢, Bggo Q>m`a H$s J{V ~‹T>
OmVr h¡& Š`m Amn OmZVo h¢ {H$ O~ Q>m`a H$mo
N>>‹S>>r go YŠH$m {X`m OmVm h¡, Vmo ha ~ma CgH$s
J{V Š`m| ~‹T> OmVr h¡?

àË`oH$ YŠHo$ Ho$ Ûmam h_ J{V H$s {Xem _|
H$aVr hþB© ~m°b na Wmo‹S>m Am¡a ~b J{V H$s {Xem
_| h¢& AV… ~m°b H$s J{V bJmVma ~‹T>Vr ahVr h¡&

EH$ g_mZ J{V go J{V H$aVr hþB© dñVw na,
J{V H$s {Xem _| hr `{X Hw$b ~b H$s _mÌm ~‹T>
OmVr h¡ Vmo dñVw H$s Mmb ^r ~‹T> OmVr h¡& `{X
Hw$b ~b {dnarV {Xem _| H$m ©̀ H$aVm h¡ Vmo dñVw
H$s Mmb ̀ m Vmo H$_ hmo OmVr h¡ ̀ m {\$a dñVw éH$
OmVr h¡&

Š`m Amn Hw$N> Am¡a CXmhaU Xo gH$Vo h¢,
Ohm± ~b bJm H$a {H$gr dñVw H$s J{V H$mo
~‹T>m`m `m H$_ {H$`m Om gH$Vm h¡?

  {H«$`mH$bmn - 12

Hw$b ~b H$m J{Verb dñVw H$s {Xem na
à^md

H¡$a‘ H$s EJ JmoQ>r H$mo ñQ´>mBH$a go ‘m[aE&
AnZo gmWr go ^r Eogm hr H$aZo H$mo H${hE& ³¶m
ha Xem ‘| ‘maZo na JmoQ>r H$s {Xem g‘mZ hmoVr
h¡& ¶{X Zht Vmo ³¶m|?

Amn XoI gH$Vo h¢ {H$ ha ~ma JmoQ>r H$s {Xem
g‘mZ Zht ahVr& O~ Amn H¡$a‘ H$s JmoQ>r na
àhma H$aVo h¢ Vmo Z Ho$db JmoQ>r AnZr {Xem
~XbVr h¡ ~pëH$ ñQ´>mBH$a ̂ r AnZr {Xem ~XbVm
h¡& BgH$m ³¶m H$maU hmo gH$Vm h¡>? D$na Ho$

{MÌ.17

16 (a)

16 (b)
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CXmhaUm| Ho$ {ZarjU Ûmam h‘ {ZîH$f© {ZH$mb
gH$Vo h¡§ {H$ Hw$b ~b J{V‘mZ dñVw H$mo amoH$
gH$Vm h¡ ¶m {H$gr dñVw H$mo {dam‘ AdñWm go
J{V ‘| bm gH$Vm h¡& gmW hr ¶h dñVw H$s Mmb
Am¡a J{V H$s {Xem H$mo ^r ~Xb gH$Vm h¡& Bg
àH$ma ~b {H$gr dñVw H$s J{V H$s Xem ~Xb
gH$Vm h¡& ³¶m ~b Ho$db J{V H$s {Xem H$mo hr
~Xb gH$Vm h¡ ¶m BgHo$ H$moB© AÝ¶ à^md ̂ r h¢?

~b Ho$ AÝ` à^md

                         {H«$`mH$bmn-13

dñVw H$s AmH¥${V na ~b H$m à^md

gmaUr _| àW_ ñV§^ _| Hw$N> n[apñW{V`m± Xr
JB© h¢, Omo ̀ h {XImVr h¢ {H$ {H$gr dñVw na H¡$go
~b bJm`m Om ahm h¡& dñVw H$s AmH¥${V H$mo ~b
bJmZo go nhbo Am¡a ~mX _| Xo{IE& `{X Amn
AZŵ d H$aVo h¢ {H$ ~b bJmZo go dñVw H$s AmH¥${V
_| ñWmB© `m AñWm`r n[adV©Z hmoVm h¡ Vmo Imbr
ImZo _| hm± {b{IE&

gm[aUr- 3

a~a ~¡ÊS> H$mo ItMZm
ñn§O H$mo hmW go X~mZm
H$mJ‹O \$m‹S>Zm
ßbmpñQ>H$ ~moVb H$mo X~mZm
MnmVr ~ZmZm
H$m§M Ho$ {Jbmg H$mo Vmo‹S>Zm

AmH¥${V _| n[adV©Z
ñWmB©/AñWm`r

bJm ò J ò ~b
H$s {H«$`m

Hw$N> AÝ` CXmhaU Xr{OE {OZ_| ~b bJm
H$a dñVw H$s AmH¥${V H$mo ~Xbm Om gH$Vm h¡&

D$na Xr JB© gmaUr go h_ g_P gH$Vo h¢ {H$
~b Z Ho$db J{V H$s AdñWm H$mo n[ad{V©V H$aVm
h¡, ~pëH$ `h dñVw H$s AmH¥${V _| ^r n[adV©Z
bmVm h¡& `h n[adV©Z ñWm¶r `m AñWm`r hmo
gH$Vm h¡, Omo dñVw Ho$ àH$ma Am¡a Cg na bJm ò
J ò ~b na {Z ©̂a H$aVm h¡&

X~md

{H«$`mH$bmn----- 14

gånH©$ joÌ Ho$ gmW ~b Ho$ à^md _| n[adV©Z
EH$ n|{gb br{OE& CgHo$ ZwH$sbo {gao H$mo

AnZr hWobr na X~mH$a Kw‘mBE& Š`m Amn H$moB©
A§Va H$m AZŵ d H$aVo h¢?

{MÌ- 18

Hw${b¶m| H$mo O~ ^mar ~moP CR>mZm n‹S>Vm h¡
Vmo do AnZo {ga na H$n‹S>o H$mo Jmob bnoQ> H$a
(nJ‹S>r) Š`mo| aIVo h¢? H§$Yo na bQ>H$mZo dmbo
ñHy$b ~¡J Am¡a AÝ` W¡bm| _| Mm¡‹S>r nÅ>r Š`mo| bJmB©
OmVr h¡? Š`m H$^r AmnH$mo `h OmZH$a AmíM ©̀
hþAm {H$ ̂ mar gm_mZ bo OmZo dmbo Q´>H$m| _| A{YH$
g§»`m _| Q>m`a bJm ò OmVo h¢?

D$na Ho$ g^r CXmhaUm| _| AmnZo `h XoIm
hmoJm {H$ ~b H$m à^md Cg gånH$© joÌ Ho$
joÌ\$b na {Z ©̂a H$aVm h¡, {Og na `h ~b
H$m ©̀ H$a ahm h¡& O~ gånH©$ joÌ H$m joÌ\$b
H$_ hmoVm h¡, Vmo ~b `m ~moP H$m à^md ~‹‹T>
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BªQ> Ho$ H$_ ̀ m A{YH$ JhamB© VH$ Y±gZo H$m H$maU
h¡&

`hm± àË òH$ n[apñW{V _|, gånH$© joÌ\$b,
{Og na ~b H$m`© H$a ahm h¡, {^ÝZ-{^ÝZ h¡&
nhbr Q´>o _| BªQ> ({MÌ-19(a) _|), Xÿgar Q´>o ({MÌ-
19 (b)) H$s VwbZm _| A{YH$ Jhar Y±gVr h¡&
Eogm Bg{bE h¡ {H$ nhbr Q´>o _| gånH©$ joÌ\$b ̀ m
dh joÌ\$b {Og na ~b (BªQ> H$m ̂ ma) H$m_ H$a
ahm h¡, H$_ h¡& Bgr H$maU BªQ> Ho$ Ûmam bJm`m
J`m Xm~ A{YH$ h¡& BgHo$ {dnarV, Xÿgar Q´>o _|
gånH©$ joÌ\$b `m dh joÌ\$b, {Og na ~b
(BªQ> H$m ^ma) H$m_ H$a ahm h¡, A{YH$ h¡& AV…
BªQ> Ho$ Ûmam bJm`m OmZo dmbm Xm~ H$_ h¡&

MmHy$ H$s VoO Yma dmbm {H$Zmam Hw§${R>V (blunt)

{H$Zmao H$s Anojm AmgmZr go gãOr `m \$b H$mo
H$mQ> gH$Vm h¡, Š`mo|{H$ VoO Yma Ho$ {bE gånH©
joÌ\$b H$_ hmoVm h¡& Bg{bE g_mZ ~b bJmZo
na ^r, VoO Yma dmbm {H$Zmam Hw§${R>V {H$Zmao H$s
VwbZm _| A{YH$ Xm~ bJmVm h¡& Am¡a AmgmZr go
H$mQ> gH$Vm h¡& Š`m Amn Xm~ Ho$ H$moB© Am¡a
CXmhaU Xo gH$Vo h¢?

D$na Ho$ CXmhaUm| Ho$ AmYma na, Amn H$h
gH$Vo h¢ {H$ {H$gr ~b Ho$ {bE `{X gånH©$
joÌ\$b H$_ hmo Vmo X~md A{YH$ bJVm h¡& `{X
Amn ~‹S>o joÌ\$b H$m Cn`moJ H$aVo h¡§, Vmo Amn
~b H$mo EH$ ~‹S>o joÌ _| ’¡$bmVo h¢ Am¡a Xm~ (`m
B©H$mB© joÌ\$b na H$m ©̀ H$aZo dmbm ~b) H$_ hmo
OmVm h¡&

  gmo{ME-MMm© H$s{OE  gmo{ME-MMm© H$s{OE  gmo{ME-MMm© H$s{OE  gmo{ME-MMm© H$s{OE  gmo{ME-MMm© H$s{OE

Š`m Xm~ H$s ^r {Xem hmoVr h¡?

OmVm h¡& {dnarV n[apñW{V _| BgH$m CbQ>m
hmoVm h¡&

{H$gr gVh Ho$ à{V BH$mB© joÌ\$b na H$m ©̀
H$aZo dmbo ~b H$mo Xm~ H$hVo h¢&
Xm~ = ~b/joÌ\$b

 ({Og na dh ~b bJVm h¡)
Xm~ H$s BH$mB© Ý ỳQ>Z/dJ© _rQ>a `m N/m2 h¡&

{H«$`m H$bmn- 15

~b Ho$ à^md H$mo nhMmZZm
Xmo Q´>o br{OE& XmoZm| _| MyZo H$m nmCS>a

^{aE& A~ Xmo Am`VmH$ma BªQ>o§ br{OE {OZH$m
Ðì`_mZ g_mZ hmo& EH$ BªQ> H$mo D$Üdm©Ya pñW{V
_| Q´>o _| a{IE Am¡a Xÿgar H$mo j¡{VO pñW{V _|
Xÿgar Q´>o _| a{IE& AmnZo Š`m XoIm? Š`m XmoZm|
BªQ>| MyZo Ho$ nmCS>a _| g_mZ JhamB© VH$ Y±gVr
h¡? ¶{X Zht Vmo Š`mo|?

{MÌ- 19

Amn XoI gH$Vo h¢ {H$ Omo BªQ> D$Üdm©Ya pñW{V
_| hmoVr h¡, dh j¡{VO pñW{V _| aIr BªQ> H$s
VwbZm _| A{YH$ Y±gVr h¡&

XmoZm| BªQ>m| H$m Ðì`dmZ My±{H$ g_mZ h¡, XmoZm|
Ho$ Ûmam Amamo{nV ~b H$m _mZ ^r, XmoZm| Q´>o Ho$
MyZo Ho$ nmCS>a na g_mZ h¡& AÝVa Ho$db BªQ> Ho$
MyZo H$s gVh na gånH©$ joÌ\$b H$m h¡ Am¡a `hr
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

~b, Y³H$m (AnH$f©U), gånH©$ ~b, XÿañW `m AgånH©$ ~b, joÌ, Kf©U, noer` ~b, JwéËd,
Mwå~H$s` ~b, pñWa d¡ÚwV ~b, n[a_mU, gmå`, A{^bå~ ~b, J{V H$s Xem (AdñWm), Xm~

· ~b YŠH$m XoZm (AnH$f©U) `m ItMZm (A{^H$f©U) hmo gH$Vm h¡&
· ~b {H$gr dñVw na, Cggo gånH©$ H$aHo$ ̀ m {~Zm Cggo gånH©$ {H$ ò H$m ©̀ H$a gH$Vm h¡& {H$gr {nÊS>

na H$m ©̀ H$aZo dmbm ~b gånH©$ ~b `m XÿañW (AgånH©$) ~b hmo gH$Vm h¡&
· joÌ dh àXoe h¡, {OgHo$ {H$gr ñWmZ na {H$gr dñVw H$mo aIZo na dh dñVw Cg àXoe go à^m{dV

hmoVr h¡&
· Kf©U ~b dñVw Am¡a gånH©$ gVh Ho$ ~rM bJVm h¡ Am¡a `h gmnoj J{V H$m {damoY H$aVm h¡&
· h_mao eara H$s no{e`m| Ûmam bJm`m OmZo dmbm ~b, noer` ~b H$hbmVm h¡
· ^ma ẁŠV Xmo dñVwAm| Ho$ ~rM bJZo dmbm ~b JwéËdmH$f©U ~b H$hbmVm h¡&
· Mwå~H$s` ~b {H$gr Mwå~H$s` nXmW© H$mo O¡go bmoho H$mo AmH$[f©V H$aVm h¡ Am¡a {H$gr AÝ` Mwå~H$

H$mo AmH${f©V `m à{VH${f©V H$aVm h¡&
· {H$gr Amdo{eV dñVw Ûmam, {H$gr AÝ` Amdo{eV ̀ m AZmdo{eV dñVw na bJm`m OmZo dmbm ~b pñWa

d¡ÚwV ~b H$hbmVm h¡&
· ~b _| n[a_mU Am¡a {Xem XmoZm| hmoVo h¢&
· {H$gr {nÊS> na H$m ©̀ H$aZo dmbo g^r ~bm| H$m ~rOJ{UVr` `moJ Hw$b ~b H$hbmVm h¡ Am¡a Bgo F

(net) go ì`º$ {H$`m OmVm h¡&
· ~b {H$gr dñVw H$s J{V H$s AdñWm `m Xem H$mo n[ad{V©V H$a gH$Vm h¡&
· ~b {H$gr dñVw H$s AmH¥${V ^r ~Xb gH$Vm h¡&
· {H$gr gVh Ho$ BH$mB© joÌ\$b na H$m ©̀ H$aZo dmbo ~b H$mo Xm~ H$hVo h¢&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)
1. ~b H$mo g‘PmBE& ~b Ûmam H$m¡Z-H$m¡Z go n[adV©Z bmE Om gH$Vo h¢?(AS1)

2. g§nH©$ ~b Am¡a Ag§nH©$ ~b Ho$ Xmo-Xmo CXmhaU Xr{OE&(AS1)
3. TÏªnƒÁN˛ |m §¬ N˛Áz GtÁ“∫m Ãu“o Ã™^ÁFL@ (AS1)
4. LN˛ N˛Á∫ ú∫ Ãßy §¬ N˛ÁÆ| N˛∫oz “{ uÃtΩá N˛∫åz Nz˛ u¬L ™ÏMo uúÊg N˛Á uYfi GoÁ∫N˛∫ Ã™^ÁFL@(AS5)
5. H$^r ^r H$mQ>Zo dmbo CnH$aU _| Yma VoO Š`m| hmoVr h¡?(AS1)

E•ÆÁÃ ™ı ÃÏáÁ∫

AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?
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II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. g§nH©$ ~b Am¡a Ag§nH©$ Ho$ ~rM Ho$ A§Va H$mo H¡$go ñnï> H$a gH$Vo h¡§?
2. {ZåZ {MÌmo| _| n[aUm_r ~b kmV H$s{OE&

3. _mZ br{OE {H$ EH$ AmX_r \$e© na {dam_dñWm _| I‹S>m h¡& CgHo$ D$na H$m¡Z gm ~b H$m ©̀ H$a
ahm hmoJm? {MÌ CVm[aE&(AS5)

4. LN˛ ™ÀoÏ Nz˛ á∫Áo¬ N˛Á qzfi¢˛¬ 20m2 “{ osÁ GÃ ú∫ ¬Tåz ƒÁ¬Á §¬ 10N “Áz oÁz t§Áƒ uN˛oåÁ “ÁzTÁ?
(AS7)

5. h_mao {d{^Þ {H«$`mAm| H$mo gac ~ZmZo _| Kf©U Ho$ nmÌVm H$s Amn H¡$go gamhZm H$a|Jo?(AS6)

6. {XE JE {MÌ_| H$m ©̀aV g^r ~cm| H$mo nhMmcH$a {MÌ CVm[aE? (AS5)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. EH$ ^mar ~Šgm {dam_dñWm _| h¡& Bgo T>Ho$b H$a J{V _| bmZo Ho$ {bE AmnH$mo Hw$N> ~b à`moJ
H$aZm n‹S>ooJm& O¡go hr dh dñVw {\$gbZo bJo, Cgo J{V _| aIZo Ho$ {bE AmnH$mo N>moQ>r gr _mÌm
_| ~b H$m à`moJ H$aZm n‹S>oJm& Š`mo|?(AS1)

2. Xm~ H$mo H¡$go ~‹T>m¶m Om gH$Vm h¡ O~ (AS1)

(a) joÌ\$b An[ad{V©©V h¡

(b) ~b An[ad{V©V h¡

3. àH¥${V _| Kf©U ~b Z hmo Vmo ³¶m hmoJm? g_PmBE& (AS2)

1. P§S>o H$mo \$hamZm Bggo g§~§YrV h¡? [ ]

a) áNz˛¬åÁ b) uQÊYåÁ c) áNz˛¬åÁ LƒÊ uQÊYåÁ      d) t§Áƒ

2. LN˛ √ÆuMo NÏ˛LÂ Ãz úÁåy uåN˛Á¬oÁ “{ Æ“ uN˛Ã üN˛Á∫ N˛Á §¬ “{? [ ]

a)  ™Á}Ãúz∆yÆ §¬ b) YÏÊ§N˛yÆ §¬ c) V |m §¬ d) Euß¬Ê§ §¬

3. eÁzÃ o¬ tΩƒÁ∫Á uN˛Ãy ßy ƒÀoÏ ú∫ ¬Tåz ƒÁ¬Á §¬ [ ]

a)  ™Á}Ãúz∆yÆ §¬ b) ÃÁáÁ∫m §¬ c) oåÁƒ §¬ d) YÏÊ§N˛yÆ §¬

a) b) c) d)

Ã“y G∫ YÏuåL@
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4. ™Áå ¬yu\L LN˛ bz§¬ ú∫ F1 osÁ F2  tÁz uƒú∫yo ut∆ÁEÁzÊ ™ı ¬Tåz ƒÁ¬z §¬ “{ EÁ{∫ F1>F2  “Áz oÁz NÏ˛¬
F = [ ]
a)  F1-F2 b) F1 + F2 c) 0 d) 2F2-F1

5. ƒÀoÏ Nz˛ EÁN˛Á∫ ™ı ÀsÁÆy úu∫ƒo|å ¬Áåz ƒÁ¬z §¬ N˛Á GtÁ“∫m [ ]

a)  ∫§∫ N˛Áz QÎYåÁ b) ÀúÊ\ N˛Áz uåYÁzgåÁ c) ÀüÎT d) S¬ÁÃ N˛Á bÓbåÁ

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. uƒußãå oÊoÏEÁzÊ (strings) ™ı úÁÆz \Áåz ƒÁ¬z §¬ N˛y Ãy™Á N˛Áz \Áååz Nz˛ u¬L üÆÁzT N˛yu\L@

2. V |m N˛Áz N˛™ N˛∫åz ™ı Ã“ÁÆN˛ NÏ˛Z üÆÁzT o{ÆÁ∫ N˛yu\L@

3. ÃÊúN|˛ qzfi Nz˛ N˛Á∫m §¬ Nz˛ üßÁƒ ™ı “Ázåz ƒÁ¬z úu∫ƒo|å N˛Áz t∆Á|åz Nz˛ u¬L üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. g§nH©$ ~b Am¡a Ag§nH©$ ~b H$mo ~VmZo dmbo {MÌm| H$mo {d{^Þ òmoVm| (B§Q>aZoQ>, g‘mMma nÌ,
n{ÌH$m Am{X) go g§H${bV H$s{OE&

2. EÁúNz˛ t{uåN˛ \yƒå Nz˛ N˛ÁÆÁz˙ N˛Áz Få EÁáÁ∫Áı ú∫ uƒßu\o N˛yu\L@

i) \“ÁÂ áNz˛¬åz Nz˛ u¬L §¬ üÆÁzT uN˛ÆÁ \ÁoÁ “{@

ii) \“ÁÂ QÎYåz Nz˛ u¬L §¬ üÆÁzT uN˛ÆÁ \ÁoÁ “{@

iii) \“ÁÂ tÁzåÁz üuN¿˛ÆÁEÁzÊ Nz˛ u¬L §¬ üÆÁzT uN˛ÆÁ \ÁoÁ “{@

3. X¡{ZH$ OrdZ Ho$ pñWa {dÚwV ~c H$s {ñW{V`m| H$mo {Z[aúmU H$a EH$ [anmoQ>© V¡`ma {H${OE&
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Kf©UAÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

2

doJ H$mo àmßV H$aVr h¡& {’$a ^r {H$Vm~ H$m doJ
Yrao-Yrao H$‘ hmoVm h¡ Am¡a Hw$N> Xoa Ho$ níMmV
dh éH$ OmVr h¡&

{MÌ -2 : {H$Vm~ doJ J«hU H$aVr h¡

z Hw$N> Xÿar V¶ H$aZo Ho$ ~mX {H$Vm~ ³¶m| éH$
JB©?

z {H$Vm~ H$m doJ Yrao-Yrao ³¶m| H$‘ hmo J¶m?
z ³¶m {H$Vm~ EH$ g‘mZ doJ go hQ> ahr h¡?

’$e© na {H$Vm~ EH$ Ag‘mZ J{V ‘| h¡& ~b
Ho$ AÜ¶m¶ ‘| h‘Zo n‹T>m {H$ EH$ qnS> na Ag‘mZ
J{V V~ hmoVr h¡, O~ Cg na n[aUm‘r ~b H$m¶©
H$a ahm hmo&
z ’$e© na {H$Vm~ H$mo T>Ho$bVo g‘¶ Cg na

{H$VZo üN˛Á∫ Nz̨  ~b H$m¶© H$a aho h¢?
h‘ EH$ ãbm°H$ na H$m¶© H$aZo dmbo ~b H$mo

XoI|Jo (O¡gm {MÌ-3 ‘| {XIm¶m J¶m h¡)& Cg na
~b D$Üdm©Ya {Xem ‘| H$m¶© H$a ahm h¡&

J{V H$s {XemJ{V H$s {XemJ{V H$s {XemJ{V H$s {XemJ{V H$s {Xem

~b Ho$ AÜ¶m¶ ‘| h‘Zo {d{^Þ n«H$ma Ho$ ~b
Ho$ ~mao ‘| n‹T>m h¡& h‘mao X¡{ZH$ OrdZ ‘o§ Kf©U
~b H$s ‘w»¶ ŷ{‘H$m ahr h¡& Bg AÜ¶m¶ ‘| Bg
~b Ho$ ~mao ‘| {dñV¥V ê$n go OmZH$mar n«mßV
H$a|Jo&
Kf©U ~b Ho$ n«H$ma

{H«$¶mH$bmn -1

{H$gr {n§S> na H$m¶© H$aZo dmbo ~b Am¡a CZ na
Kf©U ~b H$m n«̂ md

{MÌ- 1 {H$Vm~ H$mo T>Ho$bZm

EH$ {H$Vm~ H$mo j¡{VO ’$e© na Yrao-Yrao
T>Ho${bE O¡gm {H$ {MÌ-1 ‘| Xem©¶m J¶m h¡&

z Amn ³¶m XoI|Jo?
Amn XoIVo h¢ {H$ dh {H$Vm~ EH$ n«H$ma Ho$

SCERT TELA
NGANA



20 Kf©U

{MÌ -3 : {H$Vm~ na ~b

 do h¢-
(i) {H$Vm~ H$m ^ma (W) ¶m n«{V{H«$¶m ~b Omo

’$e© na AYmoYa {Xem ‘| bJmB© JB©&
(ii) gm‘mÝ¶ ~b (N) ¶m n«{V{H«$¶m ~b Omo ’$e©

na D$Üdm©Ya {Xem ‘| bJmB© JB©&
{H$Vm~ na D$Üdm©Ya ~b Zht hmoZo Ho$ H$maU

CgH$s J{V ‘| H$moB© A§Va Zht h¡, Bg{bE {H$Vm~
na H$m¶© H$aZo dmbm n[aUm‘r ~b Omo D$Üdm©Ya
{Xem ‘| h¡, dh eyÝ¶ Ho$ g‘mZ h¡&

Bg{bE dh That is, 0W N W N− = ⇒ =

j¡{VO {Xem ‘| {H$Vm~ H$m doJ bJmVma
~Xb ahm h¡& Bg {Xem ‘| CgH$m doJ H«$‘e… H$‘
hmo ahm h¡& AWm©V {H$Vm~ ‘| ËdaU h¡, Omo CgH$s
J{V Ho$ {dnarV {Xem ‘| h¡& (h‘ Cgo ‘§XZ H$hVo
h¢)&
z j¡{VO {Xem ‘| {H$Vm~ na H$m¡Z go ~b H$m¶©

H$a aho h¢?
z j¡{VO {Xem ‘| H$m¶© H$aZo dmbm n[aUm‘r

~b ³¶m h¡?
EH$ gab aoIm ‘| J{V H$aZo dmbo {nÊS> H$m

doJ bJmVma ~XbVo ahVm h¡, Vmo h‘ H$hVo h¢ {H$
dh {nÊS> ËdaU J«hU H$a ahm h¡&

D$na Ho$ H$m¶© {d{Y H$mo Ü¶mZ go XoIZo na
h‘ g‘PVo h¢ {H$ {H$Vm~ na ’$e© EH$ n«H$ma H$m
~b bJmZm h¡>>&

>Cgr Vah {H$Vm~ ^r ’$e© na CVZm hr ~b
{dnarV {Xem bJmVr h¡& ¶hm± na gm’$ {XImB© Xo
ahm h¡ {H$ ’$e© pñWa h¡& Bg{bE n[aUm‘r ~b,
{H$Vm~ na Cgr {Xem ‘| H$m¶© H$aVm h¡, {Og
{Xem ‘| ’$e© H$m ~b Cg na H$m¶© H$aVm hmo&

’$e© Ûmam {H$Vm~ na bJm¶o ~b H$mo Kf©U
~b H$hVo h¢&

CX²Xoí¶ … Kf©U H$s àH¥${V Am¡a CgH$s YmaUm
H$mo g‘PZm&
Amdí¶H$ CnH$aU … {Ibm¡Zo H$s Q´>mbr, N>moQ>m
bH$‹S>r H$m ãbm°H$, {dVmÝ¶hrZ añgr, ^ma, ^ma
Ho$ ~mQ>, {KaZr ‘oO

{MÌ {MÌ {MÌ {MÌ {MÌ -4 : ~m§B© Amoa Q´>mbr H$m ËdaU~m§B© Amoa Q´>mbr H$m ËdaU~m§B© Amoa Q´>mbr H$m ËdaU~m§B© Amoa Q´>mbr H$m ËdaU~m§B© Amoa Q´>mbr H$m ËdaU

H$m¶©àUmbr … EH$ N>moQ>r Q´>mbr boH$a Cg na
{MÌ ‘| {XIm¶o AZwgma EH$ N>moQ>m bH$‹S>r H$m
ãbm°H$ H$mo a{IE& Q´>mbr H$mo EH$ {dVmÝ¶hrZ
añgr ~m±Y H$a CgH$mo {KaZo na go Kw‘mBE& añgr
H$m Xÿgam {gam ^ma bQ>H$Z Ho$ gmW ~m±{YE, EH$

àm¶mo{JH$ H$m¶©
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^ma ~‹T>mVo hþE h‘ Q´>mbr H$m ËdaU ~‹T>m
gH$Vo h¢& ¶{X h‘ Q´>mbr H$m ËdaU H«$‘e… ~‹T>mVo
h¢ Vmo EH$ gr{‘V ËdaU VWm ^ma na ãbm°H$
{dnarV {Xem J{V H$aZo bJVm h¡& BgH$m AW© h¡
{H$ dhm± Q´>mbr Am¡a ãbm°H$ Ho$ ~rM ‘| EH$ gmnoj
J{V nmB© OmVr h¡&

z ¶hr n«¶moJ O~ g‘mZ Ðì¶‘mZ Am¡a
{d{^ÝZ Ðì¶‘mZ Ho$ Hw$N> nËWa VWm
bmoho Ho$ ãbm°H$ boH$a {H$E OmE Vmo ³¶m
hmoJm?

z ³¶m ^ma H$s gr‘m ~XboJr? ¶{X hm±,
Vmo ³¶m|?

bH$‹S>>r Ho$ ãbm°H$ Ho$ ZrMo Hw$N> J«rg
bJmH$a Q´>mbr na a{IE&

z gr{‘V ^ma H$m ³¶m hmoJm?

z gr{‘V ^ma H$mo ~‹T>mZo Ho$ {bE h‘| ³¶m
H$aZm Mm{hE?

D$na Ho$ H$m¶©H$bmn Ûmam h‘ Kf©U H$mo {ZåZ
ê$n ‘| n[a^m[fV H$a gH$Vo h¢-

Xmo dñVwE± O~ Amng ‘| Ow‹S>r hþB© hmo§ Vmo dh
~b Omo CZH$s gmnoj J{V H$m {damoY H$aVm h¡,
dh Kf©U ~b H$hbmVm h¡&

{H«$¶mH$bmn-1 ‘| {H$Vm~ ’$e© Ho$ AZwgma
hQ>Vr h¡, Bg{bE ¶h Kf©U H$m T>bmd ¶m ApñWa
Kf©U (Sliding Friction) H$hbmVm h¡&

ApñWa Kf©U (Sliding Friction) g§nH©$ ‘| aIo
J¶o Xmo n¥îR>m§o Ho$ ~rM gmnoj J[V H$m {damoY
H$aVm h¡& ¶h XmoZm| n¥îR>m| na H$m¶© H$aVm h¡&

N>moQ>m ^ma boH$a ^ma h¢Ja na a{IE Am¡a CgHo$
J{V ‘| n[adV©Z H$mo ZmoQ> H$s{OE&
z Q ´ > mbr na aI o J¶ o ãbm °H $ H$m ³¶m

hmoJm?
z ³¶m dh {JaVm h¡ ¶m Q́>mbr Ho$ gmW OmVm

h¡?
z Q́>mbr Am¡a ãbm°H$ Ho$ J{V ‘| ³¶m n[adV©Z

hm|Jo?
Amn XoIVo h¢ {H$ ãbm°H$ Ho$ gmW Q´>mbr EH$

ËdaU Ho$ gmW ~m§B© Amoa OmVr h¡& Q´>mbr Ho$ Vb Ho$
AZwgma ãbm°H$ Cg na pñWa h¡, bo{H$Z ‘oO Ho$
Vb Ho$ AZwgma dh J{V ‘| h¡&

A~ bJmVma ^ma ~‹T>mVo a{hE& XmoZm| Q´>mbr
VWm ãbm°H$ H$s J{V H$m {ZarjU H$s{OE&

{MÌ -5: ãbm°H$ na Kf©U H$s {Xem

¶hm± na ’$e© Ho$ AZwgma Q´>mbr ãbm°H$ H$mo
pñWa aIZo H$m n«¶ËZ H$aVr h¡&

Bg{bE Q´>mbr Ho$ Vb H$m Kf©U ~b ãbm°H$
na J{V H$s {Xem ‘| H$m¶© H$a ahm h¡& Cgr
g‘¶ ãbm°H$ ^r Q´>mbr na g‘mZ ~b bJmVm h¡,
bo{H$Z {dnarV {Xem ‘| hmoJr Am¡a dh Xm§B© Amoa
hQ>oJr&

J{V H$s {Xem
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F

f (A{YH$V‘)

F

f

Xygao h‘ ¶h AZŵ d H$aVo h¡§ {H$ pñWa Kf©U
EH$ ñd¶§ g§Vw{bV ~b h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-7 : ^mar ~³go H$mo A{YH$ ~b go hQ>mZm^mar ~³go H$mo A{YH$ ~b go hQ>mZm^mar ~³go H$mo A{YH$ ~b go hQ>mZm^mar ~³go H$mo A{YH$ ~b go hQ>mZm^mar ~³go H$mo A{YH$ ~b go hQ>mZm

bo{H$Z Bg [ñWa Kf©U H$s EH$ gr‘m h¡&
Amn bJm¶o J¶o ~b H$mo ~‹T>mZo go EH$ àË¶oH$
pñW{V ‘| dh ~m°³g hQ>Zo bJoJm, Eogm V~ hmoVm
h¡, O~ bJm¶m J¶m ~b pñWa Kf©U H$s gr‘m go
A{YH$ hmo Am¡a dh {n§S> {MÌ-8 ‘| {XImE AZwgma
hQ>Zo bJVm h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -8 : ^mar ~³gm hQ>Zo bJVm h¡^mar ~³gm hQ>Zo bJVm h¡^mar ~³gm hQ>Zo bJVm h¡^mar ~³gm hQ>Zo bJVm h¡^mar ~³gm hQ>Zo bJVm h¡

gmo{ME-MMm© H$s{OE

z Xmo n¥îR>m| Ho$ ~rM Kf©U J{V gmnoj J{V
H$m {damoY H$aVm h¡& ghr CËVa na
MMm© H$s{OE&

z Kf©U H$r ¶WmW©Vm ~VmZo Ho$ {bE Amn
H$m¡Zgo à¶moJ H$m {ZarjU H$amoJo?

z h‘ Kf©U Ho$ T>bmd H$s ~mV H$~ H$aVo
h¢?

F

f

üÁÆÁzuTN˛ N˛ÁÆ| -2 ‘| Q´>mbr Ho$ gmnoj Vb
go ãbm°H$ EH$ gr{‘V ËMaU go pñWa ahVm
h¡&

Bg{bE pñWa Kf©U (Static friction) h¡,
Omo Xmo n¥ð>>m| Ho$ dñVwAm| Ho$ n¥îR> EH$ Xygao Ho$
gmnoj pñWaVm ‘| h¡&

D$na Ho$ H$m¶©H$bmn ‘| h‘ XoIVo h¢ {H$ EH$
g‘¶ ‘| Xmo n«H$ma Ho$ Kf©U ~b hmoVo h¢& EH$
ApñWa Kf©U h¡, Omo ‘oO Ho$ Vb VWm Q´>mbr Ho$
~rM h¡ Am¡a Xÿgam pñWa Kf©U h¡, Vmo Q´>mbr VWm
bH$‹S>r Ho$ ãbm°H$ Ho$ ~rM ‘| h¡&

H$m¶©H$bmn-2

Kf©U ‘| n[adV©Z H$m {ZarjU

’$e© na aIo hþE EH$ ̂ mar ~³go H$mo H$‘ ~b
bJmH$a j¡{VO ê$n ‘| hQ>mBE, O¡go {MÌ-6 ‘| h¡&
dh ~m°³g Kf©U ~b Ho$ H$maU Zht hQ>oJm,
³¶m|{H$ dh ~³go na bJm¶o J¶o ~b Ho$ g‘mZ
Am¡a {dnarV h¡&

{MÌ -6 : ^mar ~³go H$mo H$‘ ~b go hQ>mZm

A~ Yrao-Yrao bJmE J¶o ~b H$mo ~T>mBE
{’$a ^r ~³gm Zht hQ> oJm, ³¶m|{H$ Kf©U
~b ̂ r H«$‘e… ~‹T>H$a bJm¶o J¶o ~b H$mo g§Vw{bV
H$aoJm&
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Kf©U H$mo n«̂ m{dV H$aZo dmbo H$maH$

H$m¶©H$bmn-3

Kf©U ~b na IwaXaonZ H$m n«̂ md

{MÌ -9 : {VaN>o Vb na EH$ J|X H$s J{V

g‘mZ ’$e© na EH$ {VaN>m Vb ì¶dñWm{nV

H$s{OE& EH$ bH$‹S>r Ho$ ~moS>© H$mo {VaN>o Vb H$s

Vah Cn¶moJ H$s{OE& {VaN>o Vb na H$ht ̂ r EH$

q~Xþ A bJmBE& EH$ n|{gb gob ¶m ~m°b ¶m H§$Mo

H$mo Bg q~Xþ A go OmZo Xr{OE& {VaN>o Vb Ho$

ZrMo go n|{gb gob Ho$ éH$Zo VH$, CgHo$ Ûmam V¶

H$s JB© pñW{V H$mo ZmoQ> H$a|&

’$e© na EH$ H$n‹S>m ’¡$bmBE, Ü¶mZ X| {H$

H$n‹S>o ‘| H$ht ^r {gHw$‹S>Z Z hmo& {’$a go

n|{gb gob go n««¶ËZ H$s{OE& A~ Xÿar H$mo ZmoQ>

H$s{OE&

z BZ à¶m oJm |  ‘ | Amn ³¶m {ZarjU

H$amoJo?

z N˛Á{å-Ãy ƒÀoÏ A{YH$ Xÿar V¶ N˛∫oy “{?

z N˛Á{åÃy ƒÀoÏ H$‘ Xÿar V¶ N˛∫oy “{?

z n|{gb gob Ûmam V¶ H$s JB© Xÿar XmoZm|

n[apñW{V¶m| ‘| ³¶m| {^ÝZ h¢? úu∫mÁ™Áı N˛y

YYÁ| N˛yu\L@

¶{X Amn Cn¶w©³V à¶moJ ‘| H$n‹S>o Ho$ ñWmZ

na g§J‘a‘a ¶m H$m§M H$m Vb hmo Vmo Amn ³¶m

AZw‘mZ bJmE±Jo&

Amn ¶h {ZîH$f© {ZH$mb|Jo {H$ g‘Vb Ho$

{MH$Zo/IwaXao hmoZo H$m n«^md gob Ûmam V¶ H$s

JB© Xÿar na hmoVm h¡&

H$B© g‘Vb EH$ O¡go {XIZo na ^r CZHo$

D$na H$B© CVma-M‹T>md ahVo h¢& (A{Z¶[‘V

g‘Vb)

g§nH©$ ‘| ahZo dmbo Xmo g‘Vbm| H$s A{Z¶{‘VVm

go Kf©U hmoVm h¡& O~ h‘ H$moB© Vb na MbZo H$m

à¶ËZ H$aVo h¢, V~ Xmo g‘Vbm| H$s A{Z¶{‘VVm

EH$-Xÿgao H$mo à^m{dV H$aVr h¡& Bg Vah Ho$

Ow‹S>md H$mo H$‘ H$aZo Ho$ {bE h‘| EH$ ~b bJmZm

n‹S>oJm& IwaXao Vb na A{Z¶{‘VVm (CVma-M‹T>md)

A{YH$ hmoVr h¡, Bg{bE IwaXao Vb na Kf©U ~b

A{YH$ hmoVm h¡&
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{H«$¶mH$bmn-4

g§nH©$ joÌ na Kf©U ~b H$m n«̂ md

{MÌ -10 : H$‘mZrXma Vwbm go BªQ> ItMZm

{MÌ-10 H$s Vah EH$ BªQ> H$mo añgr go
~m±YH$a H$‘mZrXma Vwbm go It{ME& ¶hm± na h‘
H$‘mZrXma Vwbm H$mo ~b ‘mnZo Ho$ CnH$aU Ho$
ê$n ‘| Cn¶moJ H$a|Jo&

H$‘mZrXma Vwbm ‘| ~b Ho$ H$maU H$‘mZr H$m
{dñVma hþAm Am¡a ¶h Bg {Z¶‘ na AmYm[aV h¡
{H$ H$‘mZr H$s b§~mB© H$m A§Va bJm¶o J¶o ~b Ho$
g‘mZwnmVr h¡& Bg{bE H$‘mZrXma Vwbm H$m n¡‘mZm
bJm¶o J¶o ~b H$mo Ý¶yQ>Z ‘| Xem©Vm h¡& Am¡a Hw$N>
H$‘mZrXma VwbmAm| ‘| ~b H$mo {H$bmoJ«m‘ ‘| ^r
‘mnm OmVm h¡&

BªQ> H$mo hQ>mZo Ho$ {bE It{ME& O~ BªQ> hQ>Zo
bJVm h¡, Vmo H$‘mZrXma Vwbm na nmR²>¶m§H$ H$mo
ZmoQ> H$s{OE&
z j¡{VO {Xem ‘| BªQ> na {H$VZo üN˛Á∫ Nz̨  ~b

H$m¶© H$a aho h¢?
{MÌ-11 ‘| Xem©¶o AZwgma BªQ> na Xmo àH$ma Ho$

~b H$m¶© H$aVo h¢&

{MÌ {MÌ {MÌ {MÌ {MÌ -11 : BªQ> na j¡{VO ~bBªQ> na j¡{VO ~bBªQ> na j¡{VO ~bBªQ> na j¡{VO ~bBªQ> na j¡{VO ~b

EH$ Kf©U H$m ~b (f) h¡ Am¡a Xÿgam dh ~b
h¡, Omo CgHo$ ItMVo g‘¶ bJm¶m J¶m (F) h¡&
BªQ> hQ>Zo bJo O~ bJm¶m J¶m ~b CgHo$ Kf©U
~b Ho$ g‘mZ hmoVm h¡& H$‘mZrXma Vwbm ‘| nmR²>¶m§H$
ZmoQ> H$s{OE& Bg Vah h‘ A{YH$V‘ Kf©U ~b
H$mo ‘mn gH$Vo h¢&

A~ BªQ> H$mo grYm a{IE& O¡gm {MÌ-12 ‘|
Xem©¶m J¶m h¡& {Oggo g§nH©$ Vb H$m joÌ’$b
H$‘ hmo OmVm h¡& H$‘mZrXma Vwbm go Bg à¶moJ
H$s{OE Am¡a nmR²>¶m§H$ ZmoQ> H$s{OE&

z Kf©U ~b joÌ’$b Ho$ ~XbZo go H¡$go
~XbVm h¡?

{MÌ -12: dht BªQ> H$mo Xÿgao Vb na ItMZm

joÌ’$b H$s XmoZm| pñW{V¶m| ‘| Kf©U ~b
g‘mZ h¡& Bg{bE Kf©U ~b, g§nH©$ joÌ’$b go
ñdV§Ì h¡& (Kf©U ~b, g§nH©$ joÌ’$b na {Z^©a
Zht H$aVm h¡)

{H«$¶mH$bmn- 5

Kf©U na gm‘mÝ¶ ~b H$m n«̂ md
O¡go {H$ {H«$¶mH$bmn-5 ‘| ~Vm¶m J¶m h¡,

Cgr Vah BªQ> H$mo ’$e© na H$‘mZrXma Vwbm go
Omo‹S>H$a It{ME Am¡a Kf©U ~b H$mo ‘m{nE&

A~ Cg BªQ> na Xÿgam BªQ> a{IE ¶m AnZo
hmW go Cg na CÜdm©Ya {Xem ‘| ~b bJmBE Am¡a
D$na ~VmB© JB© nÕ{V go Kf©U ~b ‘m{nE&

F

f
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z BZ XmoZm| n[a{ñW{V¶m| ‘| ³¶m Kf©U ~b g‘mZ
h¡? ¶{X hm±, Vmo ³¶m|?
D$na Ho$ {H«$¶mH$bmn go h‘ g‘PVo h¢ {H$

O~ EH$ BªQ> na Xÿgam BªQ> aIm J¶m ¶m Cg na
~mh²¶ ~b bJm¶m J¶m, Vmo gm‘mÝ¶ ~b ~‹T>Vm h¡
Am¡a Bg{bE Kf©U ~b A{YH$ hmoVm h¡&

Bg{bE Kf©U gm‘mÝ¶ ~b Ho$ g‘mZwnmVr
hmoVm h¡& AWm©V,

Kf©U ∝  gm‘mÝ¶ ~b

Ohm± ∝  g‘mZwnmV H$m {Mh²Z h¡&

gmo{ME-MMm© H$s{OE

z ³¶m ’$e© na aIr JB© ‘oO na Kf©U H$m¶© H$a
ahm h¡?

z ¶{X gm‘mÝ¶ ~b H$mo XþJZm H$a {X¶m Om¶o,
Vmo Kf©U ~b ³¶m hmoJm? MMm© H$s{OE&

z AmnH$m {‘Ì H$hVm h¡ {H$ "Kf©U g§nH©$
Vb na {Z^©a H$aVm h¡&' Amn AnZo
{‘Ì H$mo Hw$N> à¶moJm| Ûmam H¡$go g‘PmE±Jo?

z Kf©U, ^ma go ñdV§Ì h¡& bo{H$Z Ohm± Kf©U
h¡ dhm± ¶h g§nH©$ Vb Ho$ ~rM gm‘mÝ¶ ~b
na {Z ©̂a h¡& ³¶m Amn Bg H$WZ go gh‘V
h¢? g‘PmBE&

³¶m Kf©U Amdí¶H$ h¡?
~’©$ ¶m {H$gr AÝ¶ {MH$Zo Vb na MbZo H$m

à¶mg H$s{OE& {’$gbZo dmbo Vb na MbZm ³¶m|
H${R>Z hmoVm h¡?

³¶m Kf©U Ho$ {~Zm MbZm ¶m Xm¡‹S>Zm Ag§^d
h¡& AmBE, A~ h‘ XoI| {H$ ¶{X Kf©U Zht hmoVm
Vmo {díd ‘| H$m¡Zgr KQ>ZmE± Zht hmoVr& H$ma,
~mBgmBH$b ¶m ñHy$Q>a h‘| àmßV Zht hmoVr& ¶o
g~ Kf©U Ho$ H$maU hr MbVo h¢&

¶{X H$moB© ì¶p³V EH$ H$ma H$mo T>Ho$bVm h¡, Vmo
h‘ "~«oH$' bJmZo na ^r Cgo amoH$ Zht gH$Vo h¡§&
H$mn]Q>a ^r {MH$Zo g‘Vb na H$m¶© Zht H$a
gH$Vm h¡& Amn H$moB© ^r dñVw O¡go hWm¡‹S>r ¶m
gm~wZ Zht nH$‹S> gH$Vo h¢&

¶{X Kf©U Zht hmoVm Vmo n|{gb ¶m noZ go
{bIZm Ag§^d hmo OmVm h¡ Am¡a H$moB© B‘maV ^r
Zht ~ZmB© Om gH$oJr&

Xÿgar Amoa ¶§Ìm| ‘| Kf©U Adm§N>Zr¶ h¡&
CXmhaUmW© Kf©U Ho$ H$maU ¶§Ì A{YH$ J‘© hmo
OmVo h¢ Am¡a CgHo$ nwaOo ~oH$ma hmo OmVo h¢&
~mBgmBH$b gwMmê$ ê$n go MbZo Ho$ {bE Cg‘o§
AmnH$mo Vob ¶m J«rg bJmZm hmoJm&

Hw$N> CXmhaUm| H$s gyMr ~ZmBE, Ohm± ¶§Ìm|
H$mo gwMmê$ ê$n go MbmZo Ho$ {bE Kf©U H$mo H$‘
H$aZo H$s Amdí¶H$Vm hmoVr h¡&

H$m¶©H$bmn- 6

Kf©U Vmn CËnÞ H$aVm h¡

{MÌ -13 : hmWm|  H$mo aJ‹S>Zm
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Kf©U H$m KQ>Zm Am¡a ~‹T>Zm

{H«$¶mH$bmn-7

Kf©U H¡$go H$‘ {H$¶m Om¶o?

EH$ Må‘M Ho$ {gao H$mo ~m§¶o hmW go
nH${‹S>E Am¡a Xm±¶o hmW go CgHo$ ‘Ü¶ ^mJ H$mo
nH$‹S>Vo hþE CgH$mo Må‘M Ho$ Xÿgao {gao H$s Amoa
It{ME&
 z Amn ³¶m XoImoJo?

A~ Amn AnZo Xm§¶| hmW H$mo nmZr ‘| Sw>~moH$a
{’$a go D$na ~Vm¶o AZwgma nH${‹S>E&
z H$m¡Zgr pñW[V ‘| AmnH$mo ItMZm gab àVrV

hþAm?
¶hr {H«$¶m Amn Xÿgao Ðd O¡go Zm[a¶b H$m

Vob ¶m J«rg Am{X go XmohamBE&
Kf©U go bm^ Am¡a hm{Z XmoZm| h¡& nhbr

{ñW{V ‘| h‘ CgH$s d¥{Õ H$aZo H$m à¶mg H$aVo
h¢ Am¡a Xÿgar ‘| Kf©U H$mo H$‘ H$aVo h¢&

Hw$N> CXmhaU XoZo H$m à¶mg H$a|Jo&

{MÌ {MÌ {MÌ {MÌ {MÌ -15: OyVo H$m {ZMbm ^mJOyVo H$m {ZMbm ^mJOyVo H$m {ZMbm ^mJOyVo H$m {ZMbm ^mJOyVo H$m {ZMbm ^mJ

z ³¶m AmnZo H$^r gmoMm h¡ {H$ AmnHo$ OyVo Ho$
{ZMbo ̂ mJ na Im±Mo ³¶m| hmoVo h¢?({MÌ-15)

{MÌ -14 : {X¶mgbmB© Ho$ {S>ã~o na CgH$s H$m‹S>r H$mo {KgZm

z Hw$N> jU Ho$ {bE Amn AnZo hWo{b¶m|
H$mo EH$ Xÿgao na aJ{‹S>E& Amn ³¶m AZŵ d
H$aVo h¢?

z {X¶mgbmB© H$s H$m‹S>r H$mo CgHo$ {S>ã~o Ho$
IwaXao Vb na {KgZo na ³¶m hmoJm?

XmoZm| H$m¶© {d{Y¶m| ‘| Kf©U Ho$ H$maU
n¥îR>>m| H$m Vmn ~‹T>Vm h¡ Am¡a H$m‹S>r ObZo bJVr
h¡&

Bggo h‘ ¶h {ZîH$f© {ZH$mbVo h¢ {H$ Kf©U
Vmn CËnÞ H$aVm h¡&

Hw$N> Am¡a CXmhaU Xr{OE, Ohm± Kf©U Vmn
CËnÞ H$aVm h¡&

AmnZo gwZm hmoJm {H$ O~ A§V[aj ¶mZ n¥Ïdr
H$s Amoa bm¡Q>Vo g‘¶ Cgo EH$ Vmn H$dM go
~Mm¶m OmVm h¡, ³¶m|? Vmn H$dM ‘| {H$g YmVw
H$m à¶moJ hmoVm hmoJm?

gmo{ME-MMm© H$s{OE

z ‘Zwî¶ VWm OÝVwAm| Ho$ OrdZ ‘| Kf©U H$s
‘w»¶ ŷ{‘H$m ³¶m h¡?

z ¶mVm¶mV H o $  {bE Kf ©U ³¶m |
‘w»¶ h¡?
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’$e© na OyVo H$s AÀN>r nH$‹S> hmoZo Ho$ {bE
Eogm hmoVm h¡, {Oggo Amn gwJ‘Vm go Mb gH|$Jo&
Bgr Vah H$ma, Q´>H$ Am¡a ~wbS>moOa Ho$ n{h¶m| ‘|
Ym[a¶m± hmoVr h¢, ³¶m|?
z n{h¶o H$s Ymar g‘mßV hmoZo na ³¶m

hmoVm h¡?

{MÌ {MÌ {MÌ {MÌ {MÌ -16: n{h¶o H$m n¡Q>Z©n{h¶o H$m n¡Q>Z©n{h¶o H$m n¡Q>Z©n{h¶o H$m n¡Q>Z©n{h¶o H$m n¡Q>Z©

{O‘ZmñQ> bmoJ AnZo hmWm| H$mo Hw$N> IwaXam
nXmW© bJmVo h¢, {Oggo AÀN>r nH$‹S> Ho$ {bE
Kf©U ~‹T>Vm h¡&

Hw$N> n[a{ñW{V¶m| ‘| Kf©U Adm§N>Zr¶ h¡ Am¡a
h‘ CgH$mo H$‘ H$aZm MmhVo h¢&

{MÌ -17 : H¡$a‘ ~moS>©

{~Zm nmCS>a Ho$ H¡$a‘ ~moS>© Io{bE Am¡a {’$a
Cg na Hw$N> nmCS>a {N>‹S>{H$E&
z {H$g n[apñW{V ‘| ñQ́>mBH$a VWm JmoQ>r H$m

{’$gbZm gab h¡? ³¶m|?
z XadmOo Ho$ qhO ‘| Vob ³¶m| S>mbm OmVm h¡?

z EH$ ‘moQ>a Jm‹S>r Ho$ MbVo nwaOm| na h‘ J«rg
³¶m| bJmVo h¢?
D$na H$s g^r n[apñW{V¶m| ‘| h‘ Kf©U H$mo

H$‘ H$aZm MmhVo h¡§, {Oggo CgH$s j‘Vm ‘|
d¥{Õ hmo&

‘erZ Ho$ MbVo nwaOmo na O~ J«rg
bJm¶m OmVm h¡, Vmo Cg na EH$ nVbr naV
~ZVr h¡, Omo CZH$mo Amng ‘| grYm aJ‹S>o OmZo go
amoH$Vr h¡&

J«rO Am{X nXmW© Ho$ Cn¶moJ go Ow‹S> OmZo H$s
A{Z¶{‘VVm H$mo H$B© hX VH$ amoH$m Om gH$Vm h¡&
Bggo J{V ghO hmo OmVr h¡& Kf©U H$‘ H$aZo
dmbo nXmW© ñZohH$ H$hbmVo h¢&

{H«$¶mH$bmn - 8

amoba na Kf©U H$m à^md

{MÌ -18: n{h¶o dmbo gyQ>Ho$g H$mo ItMZm

EH $ {~Zm n{h¶ o  dmbm g y Q >H o $g
Ir§{ME Am¡a EH$ n{h¶o dmbm gyQ>Ho$g It{ME&

z {H$g n[apñW{V ‘| ItMZm gab h¡? ³¶m|?
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F F

{MÌ -19 : {H$Vm~ T>Ho$bZm

‘oO na n‹S>r hþB© {H$Vm~ H$mo T>Ho$bZo H$m
à¶mg H$s{O¶o& A~ Cg {H$Vm~ H$mo Xmo ¶m VrZ
n|{gb ¶m {~Zm T>³H$Z Ho$ noZ na a{IE& [’$a go
{H$Vm~ T>Ho${bE&
z Amn ³¶m XoImoJo? ³¶m|?
z {H$g pñW{V ‘| {H$Vm~ H$mo ItMZm gab ahm?

³¶m|?
EH$ qnS> H$mo amob H$aZm CgH$mo g‘Vb na

hQ>mZo go A{YH$ gab hmoVm h¡& Bg{bE n{h¶o
bJo hþE gm‘mZ H$mo ItMZm A{YH$ gw{dYmOZH$
hmoVm h¡& O~ EH$ qnS> Xÿgao qnS> Ho$ Vb na
Ky‘Vm hmoVm h¡, V~ Omo Kf©U CËnÞ hmoVm h¡,
Cgo Kw‘md, MH«$s¶ ¶m amoqbJ Kf©U H$hVo h¡§&

H$m¶©H$bmn- 9

~m°b-~o[äJ H$m {gÕm§V

{MÌ -20 : T>³H$Z H$mo Kw‘mZm

Xmo T>³H$Z boH$a CZH$mo EH$-Xÿgao na aIH$a
Kw‘mBE& Amn ³¶m AZŵ d H$aVo h¢? A~ VrZ ¶m
Mma H§$Mo EH$ T>³H$Z na aIH$a, Cg na Xÿgam
T>³H$Z a{IE& A~ D$na H$m T>³H$Z Kw‘mZo H$m
à¶ËZ H$s{OE& Amn ³¶m AZŵ d H$aVo h¢?

¶h ~m°b-~o[a¨J H$m {gÕm§V h¡&
h‘ ¶m§{ÌH$ Am¡Oma Ho$ Ky‘Vo emâQ> Ho$ ~rM

‘| Kf©U H$mo H$‘ H$aZo Ho$ {bE "~m°b-~o[a¨J' H$m
Cn¶moJ H$aVo h¢&

gmo{ME-MMm© H$s{OE

z ³¶m h‘ Kf©U H$mo eyÝ¶ VH$ H$‘ H$a
gH$Vo h¢?

 z ¶§Ìm| ‘| ~m°b-~o[äJ H$m ³¶m H$m¶© h¡?

Vab Kf©U

H$m¶©H$bmn-10

Vab Kf©U H$m {ZarjU H$aZm

{MÌ -21 : nmZr {hbmZm

EH$ ½bmg ̂ a nmZr boH$a Må‘M go {hbmBE&
Amn OmZVo h¡§ {H$ nmZr AnZo Aj na Ky‘Vm h¡&
{hbmZm amoH$H$a Xo{IE {H$ ³¶m hmoVm h¡& Amn
XoIVo h¡§ {H$ nmZr H$m KyU©Z doJ H«$‘e… H$‘ hmoVm
h¡ Am¡a Hw$N> Xoa níMmV nmZr H$m Kw‘md H$‘ hmo
OmVm h¡ Am¡a EH$ pñWa pñW{V ‘| AmVm h¡&
z dh H$m¡Zgm ~b h¡, Omo nmZr Ho$ Kw‘md H$mo

amoH$Vm h¡?
Ðd Ho$ naV ¶m Ðd Ho$ n¥îR>> Ho$ ~rM Omo

Kf©U ~b h¡, ½bmg Ho$ n¥îR>> ¶m H$m§M Ho$ gmW
dh nmZr Ho$ Kw‘md H$mo amoH$Zo Ho$ {bE {Oå‘oXma
h¡&

Bgr Vah nmZr Am¡a AÝ¶ Ðd O~ Ky‘Vo h¢,
V~ Kf©U ~b CËnÞ hmoVm h¡&
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‘w»¶ eãX

Vab nXmW© ‘| dñVw H$m Kf©U ~b CgHo$ doJ
VWm dñVw Ho$ AmH$ma Am¡a Vab H$s àH¥${V na
{Z^©a H$aVm h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -22 : njr Am¡a {d‘mZnjr Am¡a {d‘mZnjr Am¡a {d‘mZnjr Am¡a {d‘mZnjr Am¡a {d‘mZ

O~ dñVw Vab ‘| J{V H$a ahm hmo Vmo Cg na
{H«$¶merb Kf©U ~b go Aà^m{dV hmoVm h¡&
Bg{bE Kf©U H$mo H$‘ H$aZo H$m à¶mg {H$¶m
OmVm h¡& dñVwAm| H$mo EH$ {deof AmH$ma {X¶m
OmVm h¡& Amn ³¶m gmoMVo hmo {H$ d¡km{ZH$m| H$mo
BZ dñVwAm| Ho$ AmH$ma H$m g§Ho$V H$hm± go àmßV
hmoVm hmoJm? ñdm^m{dH$ h¡ àH¥${V go..

njr VWm ‘N>br h‘oem dm¶w d Vab ‘|
Ky‘Vo ahVo h¢& CZHo$ eara Bg Vah ~Zo hm|Jo,
{Oggo do Kf©U H$mo der ŷV H$a gHo$ Am¡a do
A{YH$ D$Om© H$mo ZîQ> Z H$a|&

³¶m AmnH$mo njr Am¡a {d‘mZ Ho$ AmH$ma ‘|
H$moB© g‘mZVm {XImB© XoVr h¡? BZ g^r dmhZm|
H$m Vab Kf©U H$‘ H$aZo Ho$ {bE CÝh| {deof
AmH$ma ‘| ~Zm¶m OmVm h¡&

Kf©U, pñWa Kf©U, ApñWa Kf©U, ñZohH$ (J«rg) , ~m°b-~o[a¨J, Vab Kf©U

z g§nH©$ ‘| AmE hþE Xmo dñVwAm| Ho$ ~rM Ho$ gmnoj J{V H$mo Kf©U {damoY H$aVm h¡& ¶h XmoZm| n¥ð>m| na H$m¶©
H$aVm h¡&

z pñWa Kf©U V~ hmoVm h¡, O~ h‘ EH$ pñWa dñVw H$s Anojm Xÿgar dñVw H$mo hQ>mZo H$m à¶mg H$aVo
h¢&

Amn Zmd ‘| OmVo g‘¶ Bg Vab Kf©U H$m
AZŵ d H$a gH$Vo h¡§&

Ho$db Ðd hr Zht, J¡g Am¡a dm¶w ^r {dkmZ
na Kf©U CËnÞ H$aVo h¢& OoQ> {d‘mZ J¡g Am¡a
dm¶w go JwOaVo g‘¶ Kf©U ~b H$m AZŵ d H$aVo
h¢& {dkmZ ‘| J¡g Am¡a Ðd H$m gm‘mÝ¶ Zm‘ Vab
h¡& Bg{bE h‘ H$h gH$Vo h¢ {H$ Vab nXmW©
CZ‘| Kw‘Zo dmbo dñVwAm| na Kf©U ~b CËnÞ
H$aVo h¢&

Vab nXmWm] Ûmam bJm¶m J¶m Kf©Ur¶ ~b
H$mo ~mYH$ VËd H$hVo h¢&

H$m¶©H$bmn- 11

Vab Kf©U H$mo à^m{dV H$aZo dmbo H$maH$mo§ H$mo
nhMmZZm

EH$ Q>~ ‘| nmZr br{OE& AnZr C§J{b¶m|
H$s {Xem ‘| AnZm hmW nmZr ‘| Kw‘mBE& A~
AnZm hmW Cg {Xem ‘o§ Kw‘mBE, Omo hmW Ho$ Iwbo
hþE {gao Ho$ bå~dV hmo&
z AmnHo$ hmW Ho$ {H$g Kw‘md ‘| Amn A{YH$

"Kw‘md' XoImoJo? ³¶m|?

AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?
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z ApñWa Kf©U V~ hmoVm h¡, O~ EH$ dñVw Xÿgar dñVw na gaH$Vr ¶m bw‹T>H$Vr hmo&
z Kf©U {Z ©̂a hmoVm h¡ n¥îR>> H$s àH¥${V na Am¡a Cg gm‘mÝ¶ ~b na Omo Cg na X~md S>mbo&
z AZoH$ ¶§Ìm| ‘| Kf©U H$mo ñZohH$ (J«rg) Am¡a ~m°b-~o[äJ go H$‘ {H$¶m Om gH$Vm h¡&
z Vab nXmW© Ãz qnS> O~ Ky‘Vo h¢, V~ do EH$ Kf©Ur¶ ~b bJmVo h¢ Omo "Ś>mJ (Kw‘md)' H$hbmVm h¡&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. Amn {H$VZo àH$ma Ho$ Kf©U Ho$ ~mao ‘| OmZVo h¢?GtÁ“∫m Ãu“o Ã™^ÁFL@ (AS1)

2. LN˛ bz§¬ ú∫ ∫Qy úÏÀoN˛ N˛Áz LN˛ ut∆Á ™ı jNz̨ ¬Á \Á ∫“Á “{ úÏÀoN˛ ú∫ ¬Tåz ƒÁ¬z §¬ N˛Áz ú“YÁåN˛∫ Ã™^ÁFL@
(AS5)

3. ApñWa Kf©U H$mo Xem©Zo Ho$ {bE CXmhaU Xr{OE?(AS1)

4. Kf©U na ñZohH$ (J«rg) H$m ³¶m à^md hmoVm h¡? g‘PmBE&(AS1)

5. V |m §¬, ÃÁáÁ∫m §¬ Nz˛ Ã™ÁåÏúÁoy “ÁzoÁ “{ GtÁ“∫m Ã“yo Ã™^ÁFL@ (AS1)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. {Ibm‹S>r ñnmBH$ dmbo OyVo ³¶m| nhZVo h¢? g‘PmBE&(AS1)

2. Amn g§J‘a‘a Ho$ ’$e© na EH$ ~mëQ>r gm~wZ H$m nmZr {JamVo h¢& AmnH$mo Cg na MbZm H${R>Z ¶m gab
hmoJm? ³¶m|?(AS1)

3. ÆÊfiÁı ™ı V |mÁ N˛™ å N˛∫åz ú∫ MÆÁ “ÁzoÁ “{? (AS2)

4. ™∆yåÁı ™ı §zu∫ÊT Nz˛ GúÆÁzT N˛Á GtΩtz≈Æ MÆÁ “ÁzoÁ “{ t{uåN˛ \yƒå Nz˛ GtÁ“∫mÁı Ãz Ã™^ÁFL? (AS7)

5. EH$ ’«$s ~m°S>r S>¶mJ«‘ (FBD) CVm[aE, {Og‘| EH$ {VaN>o Vb na gaH$Vo hþE {n§S> na H$m¶© H$aZo dmbo
~bm| H$mo ~Zm¶m J¶m hmo&

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. "Kf©U XmoñV ^r h¡ Am¡a Xþí‘Z ^r h¡' ¶h ~VmZo Ho$ {bE CXmhaU Xr{OE&(AS1)

2. ¶m§{ÌH$ Am¡Oma ‘|o Kf©U H$mo Ý¶yZV‘ ñVa VH$ H$‘ H$aZo go D$Om© Ho$ g§H$Q> H$s g‘ñ¶m hb hmoJr Am¡a
O¡d-{d{dYVm H$m ~Mmd hmoJm& Bg H$WZ H$mo Amn H¡$go g‘W©Z H$a|Jo? g‘PmBE& (AS1)

E•ÆÁÃ ™ı ÃÏáÁ∫
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1. V |m N˛Áz §jÁåz Nz˛ u¬L u\™åÁÀb Eúåz “ÁsÁı ú∫ N˛Á{åÃÁ útÁs| ¬TÁoz “{? [ ]

a) oz¬ b) ÃÁ§Ïå c) QÏ∫tÁ∫ útÁs| d) úÁåy

2. uÀüÊT N˛y ¬Ê§ÁF| ™ı úu∫ƒo|å GÃ ú∫ ¬Tz §¬ Nz˛ ......... “Ázoy “{ [ ]

a)  uƒ¬Áz™ÁåÏúÁoy b) Ã™Áå c) ÃyáÁ Ã™ÁåÏúÁoy d) §¬ ú∫ EÁáÁu∫o å“y “ÁzoÁ “{@

3. ™Zu¬ÆÁı osÁ úuqÆÁı Nz˛ ∆Áu∫∫yN˛ EÁN˛Á∫ FÃ üN˛Á∫ §åz “Ázoz “{ u\ÃÃz ƒz ....................  V |m ú∫ ™Áo
N˛∫ ÃN˛oz “{{@ [ ]

a)  ∫Áz¬∫ V |m b) uÀs∫ V |m c) À¬ÁFugÊT V |m d) o∫¬ V |m

4. uN˛Ã V |m ™ı ÀƒÆÊ uÀso §¬ úÁÆÁ \ÁoÁ “{@ [ ]

a)  À¬ÁFugÊT V |m b) uÀs∫ V |m c) ∫Ázu¬ÊT V |m d) o∫¬ V |m

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. V |m osÁ uÀs∫ V |m N˛Áz Ã™^åz Nz˛ u¬L üÆÁzT N˛yu\L@

2. V |m §¬ ú∫ QÏ∫tÏ∫z úå Nz˛ üßÁƒ N˛Áz t∆Á|åz Nz˛ u¬L üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. Kf©U go D$Om© H$s hm{Z H$mo ~MmZo Ho$ {b¶o ‘Zwî¶ Ûmam AnZm¶o J¶o Z¶o VH$ZrH$m| Ho$ {df¶ ‘|
B§Q>aZoQ> ¶m nwñVH$mb¶ go OmZH$mar àmßV H$s{OE& Cg na EH$ ZmoQ> V¡¶ma H$s{O¶o&

2. ™u∆åÁı ™ı V |m N˛Áz N˛™ N˛∫åz Nz˛ u¬L GúÆÁzTy útÁsÁz˙ N˛y \ÁåN˛Á∫y LN˛ufio N˛∫ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

Ã“y G∫ YÏuåL@
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{nN>br H$jmAm| ‘| h‘ {^ÝZ n«H$ma Ho$ V§VwAm|
go n[a{MV hmo MwHo$ h¢& BZH$s nwZamd¥{Îm H$a|&

h‘ OmZVo h¢ {H$ H$nmg, aoe‘, D$Z O¡go
àmH¥${VH$ V§VwAm| go H$n‹S>o ~ZmE Om gH$Vo h¢& ¶o
V§Vw àmH¥${VH$ òmoVm| go àmßV hmoVo h¢& ({MÌ-1)
Amn BZHo$ ~ZmZo H$s {d{Y ^r OmZVo h¢&

na§Vw h‘mao Ûmam nhZo OmZo dmbo AÝ¶ H$n‹S>m|
Ho$ ~mao ‘| ³¶m Amn OmZVo h¢?
z  ³¶m ¶o g^r H$n‹S>o àmH¥${VH$ V§VwAm| go

 ~Zo h¢?

{MÌ {MÌ {MÌ {MÌ {MÌ -1 : àmH¥${VH$ ñÌmoVm| go H$n‹S> oàmH¥${VH$ ñÌmoVm| go H$n‹S> oàmH¥${VH$ ñÌmoVm| go H$n‹S> oàmH¥${VH$ ñÌmoVm| go H$n‹S> oàmH¥${VH$ ñÌmoVm| go H$n‹S> o

AmnZo nm°{bñQ>a, Zm¶bm°Z, E{H«${bH$ Am{X
O¡go H$n‹S>m| Ho$ ~mao ‘| gwZm hmoJm& ¶h V§Vw g§íbo{fV
V§VwAm| Ho$ CXmhaU h¢&
 z h‘ BÝh| H¥${Ì‘ ³¶m| H$hVo h¢?

¶h nm¡Ym| ¶m àmUr go àmßV Zht hmoVo h¢,
bo{H$Z ‘mZd Ûmam noQ´>mo{b¶‘ Ho$ H$ÀMo nXmWm] H$m
Cn¶moJ H$a ~ZmE OmVo h¢& H¥${Ì‘ V§Vw Z Ho$db
H$n‹S>m| Ho$ [bE ~pëH$ H$B© Kaobw dñVwAm| H$mo ~ZmZo
‘| ^r Cn¶w³V hmoVm h¡&

AÜ¶m¶

3 g§íbo{fV V§Vw Am¡a ßbmpñQ>H$

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn-1

àmH¥${VH$ Am¡a g§íbo{eV V§Vw Ûmam ~Zo Kaobw dñVwAm| H$mo nhMm{ZE
AmnHo$ Mmam| Amoa Xo{IE Am¡a {d{^Þ Kaobw dñVwAm| H$s gyMr ~ZmBE& Vm{bH$m-1 H$s ny{V© H$s{OE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m -1

mdjmoVmdjmoVmdjmoVmdjmoVmdjmoV dñVwdñVwdñVwdñVwdñVw
nm¡Ym| go àmH¥${VH$ V§Vw
àm{U¶m| go àmH¥${VH$ V§Vw
g§íbo{eV V§Vw
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AmnHo$ Ûmam ~ZmB© JB© gyMr go Amn ³¶m
[ZarjU H$aVo h¢? H¥${Ì‘ V§VwAm| go ~Zr dñVwAm|
H$s gyMr ~hþV b§~r h¡& Bg‘| h‘mao X¡{ZH$ OrdZ
H$s g^r {H«$¶mE± gpå‘{bV h¢&

H¥${Ì‘ V§Vw Ho$ ~mao ‘| Amn ³¶m OmZVo h¢? BZH$m
ñÌmoV ³¶m h¡? ¶h H¡$go {Z{‘©V {H$E OmVo h¡§?
g§íbo{eV V§Vw ³¶m h¡, ¶h {dñVma go OmZ|Jo&

g§íbo{eV V§Vw ³¶m h¡?
³¶m AmnZo H$moB© ‘moVr H$m hma XoIm h¡

({MÌ 2 a) AmnZo Cg‘| ³¶m XoIm? ³¶m Amn
CZHo$ n¡Q>Z© H$m dU©Z H$a gH$Vo h¡§&

{MÌ {MÌ {MÌ {MÌ {MÌ -2(a):
: ‘ZH$m| H$m hma‘ZH$m| H$m hma‘ZH$m| H$m hma‘ZH$m| H$m hma‘ZH$m| H$m hma

{MÌ{MÌ{MÌ{MÌ{MÌ-2(c):
nona p³bn l§ ¥Ibmnona p³bn l§ ¥Ibmnona p³bn l§ ¥Ibmnona p³bn l§ ¥Ibmnona p³bn l§ ¥Ibm

{MÌ{MÌ{MÌ{MÌ{MÌ-2(b):
EH$ nona p³bnEH$ nona p³bnEH$ nona p³bnEH$ nona p³bnEH$ nona p³bn

H$m¶©H$bmn- 2

‘moVr H$s ‘mbm Am¡a nona p³bn Ho$ n¡Q>Z©
Hw$N> nona p³bn br{OE ({MÌ 2 b) Am¡a CÝh|

EH$ gmW Omo[‹S>E& {ZarjU H$s{OE {H$ {H$g Vah
BgH$s EH$ b§~r l§¥Ibm ~ZVr h¡¡ ({MÌ 2 c)&
‘moVr Ho$ hma Am¡a nona p³bn l§¥Ibm ‘| ³¶m
AmnH$mo H$moB© g‘mZVm {XImB© Xr?

‘moVr ¶m nona p³bn H$s EH$b BH$mB¶m| H$mo
Omo‹S>H$a b§~r l§¥Ibm O¡gr g§aMZm ~ZVr h¡&
àË¶oH$ ‘moVr (p³bn) EH$ {dbJ BH$mB© h¡, na§Vw

Eogr H$B© BH$mB¶m± Ow‹S>H$a EH$ ZB© {^ÝZ g§aMZm
~ZmVo h¢&

Bgr àH$ma g§íbo{fV V§Vw ^r N>moQ>r BH$mB¶m|
H$mo EH$ gmW Omo‹S>H$a ~Zr l§¥Ibm h¡§& àË¶oH$ V§Vw
‘| l§¥Ibm H$s ha N>moQ>r BH$mB© EH$ {^Þ amgm¶{ZH$
nXmW© h¡& H$B© N>moQ>r EH$ O¡gr BH$mB¶m± g§¶w³V
hmoH$a EH$ ~‹S>r BH$mB© ~ZmVr h¢, {Ogo nm°{b‘a
(~hþbH$) H$hVo h¡ §& N>moQ>r BH$mB¶m± EH$b
(‘moZmo‘a) H$hbmVr h¢& g§íbo{fV V§Vw nm°{b‘a go
~ZVo h¢&

àmH¥${VH$ V§VwAm| Ho$ {dnarV g§íbo{fV V§Vw,
noQ´>mo{b¶‘ ¶w³V agm¶Z ¶m noQ´>mo agm¶Zm| go ~ZVo
h¢& noQ´>mo agm¶Z {d{^Þ amgm¶{ZH$ à{H«$¶mAm| go
hmoH$a JwOaVo h¢ Am¡a g§íbo{fV V§Vw àmßV hmoVo h¢&
Bgr H$maU ¶h g§íbo{eV V§Vw ¶m {g’©$ H¥${Ì‘ V§Vw
H$hbmVo h¢&

Š`m Amn OmZVo h¢?
nm°{b‘a H$m AW© ³¶m h¡?

‘nm°{b (poly)’ AWm©V H$B© Am¡a ‘mer’ AWm©V
A§e ¶m BH$mB©& J«rH$ go ¶h Zm‘ ì¶wËnÞ hþAm h¡&
AV… h‘ H$h gH$Vo h¢ {H$ nm°{b‘a (~hþbH$)
H$B© N>moQ>o EH$ O¡go BH$mB¶m| go ~Zr g§aMZm h¡&

 gmo{ME Am¡a MMm© H$s{OE

z ‘mZd H$mo àmH¥${VH$ V§VwAm| Ho$ d¡H$pënH$

òmooV H$s ImoO ³¶m| H$aZr n‹S>r?

z {H$Z V§VwAm| H$m òmoV nXmW© {dñV¥V h¡?

³¶m|&
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nm¡Ym| ¶m àmUr òmoVm| go V§Vw H$m Cn¶moJ {H$E
{~Zm Zm¶bm°Z ~ZVm h¡& ¶h H$mo¶bm, nmZr Am¡a
dm¶w go ~ZVm h¡& {ÛVr¶ {díd ¶wÕ Ho$ g‘¶ ¶h
à{gÕ hþAm Am¡a H$B© hm{O¶mar dñVwAm| O¡go ‘moOm|
‘| aoe‘ Zo OJh br&
Zm¶bm°Z H¡$go ~ZVm h¡?

Zm¶bm°Z nm°{b E‘mBS²>g Zm‘H$ amgm¶{ZH$ BH$mB¶m|
go ~Zm EH$ nm°{b‘a h¡& nm°{bE‘mBS²>g ‘| H$m~©Z, Am°³grOZ
Am¡a ZmBQ́>moOZ hmoVo h¢& BZ nm°{bE‘mBS²>g Ho$ R>mog Qw>H$‹S>m|
H$mo JbmH$a BÝh| H$B© N>moQ>o-N>moQ>o {N>Ðm| dmbr pñnZaoQ> go
JwOmaZm n‹S>Vm h¡&

Hw$N> {deof àH$ma Ho$ H$n‹S>mo| H$mo CVmaVo g‘¶
³¶m AmnZo H$^r EH$ MQ>-MQ> H$s Üd{Z gwZr h¡?
³¶m AmnZo A§Yoao ‘| ¶h {M§Jmar XoIr h¡? ¶h
pñWa {dÚwV Ho$ H$maU h¡& AnZo AÜ¶mnH$ go Bgo
{XImZo Ho$ {bE H${hE&

{N>Ðm| Ho$ AmH$ma Ed§ AmH¥${V Ho$ H$maU n[aUm‘r V§Vw Ho$
bjU ‘| n[adV©Z hmoVm h¡& R>§S>m hmoZo na V§Vw R>mog hmo OmVo
h¢ Am¡a BÝh| H$mVm ¶m ~wZm Om gH$Vm h¡&

Zm¶bm°Z V§Vw ge³V, bMrbm Am¡a hëH$m
hmoVm h¡& Zm¶bm°Z go ~Zm H$n‹S>m M‘H$sbm hmoVm
h¡ Am¡a YmoZo ‘| AmgmZ h¡& AV… ¶h ~hþV à{gÕ
hwAm& Zm¶bm°Z nmZr emo{fV Zht H$aVm, ¶h
VÏ¶ BgHo$ H$B© Cn¶mJm| H$mo ñnîQ> H$aVm h¡& na§Vw
Zm¶bm°Z ‘| pñWa {dÚwV AmgmZr go CËnÞ hmoVr
h¡& Bg‘| AmJ ^r erK« bJ OmVr h¡& AV… ImZm
nH$mVo g‘¶, dopëS>¨J H$aVo g‘¶, AmJ Ho$ nmg
H$m‘ H$aVo g‘¶ ¶m ^mar H$bnwOm] H$m Cn¶moJ
H$aVo g‘¶ h‘| Zm¶bm°Z H$n‹S>o Zht nhZZo Mm{hE&

h‘mao X¡{ZH$ OrdZ ‘| Cn¶w³V H$B© dñVwE±
Zm¶bm°Z go ~Zr h¢& ³¶m Amn Zm¶bm°Z go ~Zr
dñVwAm| H$s gyMr ~Zm gH$Vo h¢? ¶hm± EH$ gyMr
h¡- QyW ~«e Ho$ aoeo, añgr, ‘N>br nH$‹S>Zo Ho$
Ombo, V§~y, gm{‹S>¶m±, ‘moOo Am¡a Owam~|, H$ma grQ>
~oëQ>, e¶Z-W¡bm, naXo BË¶m{X& ³¶m Amn Hw$N>
Am¡a Zm‘ Bg gyMr ‘| Omo‹S> gH$Vo h¢?

Hw$N> g§íbo{fV V§Vw
Amn g§íbo{fV H$n‹S>o H¡$go nhMmZ gH$Vo h¢?

H$n‹S>o Ho$ EH$ Qw>H$‹S>o go EH$ YmJm Ir§{ME& Bg
YmJo H$mo grYm H$s{OE& BgH$s b§~mB© {H$VZr h¡?
Bg‘| M‘H$ h¡ ¶m Zht? Bggo ³¶m h‘ OmZ
gH$Vo h¢ {H$ ¶h H$m¡Zgm V§Vw h¡?

Amn Ho$db Ñí¶ {ZarjU go {H$gr V§Vw H$mo
CgHo$ bo{~b Ho$ {~Zm nhMmZ Zht gH$Vo& Vmo
{H$g Vah CÝh| nhMmZm Om gH$Vm h¡? M{bE
XoI|-

H$m¶©H$bmn–3

V§Vw H$mo nhMmZZm-ÁdbZ narjU
Amn V§Vw ÁdbZ narjU H$a gH$Vo h¢& CbPo

Am¡a ~wZo hEw YmJo H$mo gwbPmBE& YmJo H$mo {M‘Q>o H$s
ghm¶Vm go bm¡ Ho$ {H$Zmao na nH${‹S>E& {ZarjU
H$s{OE&

• ¶{X ~mb ObZo \{Ãy J§Y AmE Vmo YmJm
D$Z ¶m aoe‘ H$m hmoJm&

• ¶{X ObVo hþE H$mJO \{Ãy J§Y hmo Vmo YmJm
gyVr ¶m ao¶m°Z H$m hmoJm&

• ¶{X YmJm bm¡ Ho$ H$maU {nKbVm h¡, Vmo ¶h
g§íbo{eV V§Vw Zm¶bm°Z ¶m E{H«${bH$ “ÁzTÁ@

{nN>br H$jmAm| ‘| AmnZo àmH¥${VH$ V§VwAm| H$s
n«mpßV Am¡a {Z‘m©U Ho$ ~mao ‘| AÜ¶¶Z {H$¶m J¶m h¡&
³¶m Amn OmZVo h¢ {H$ {^Þ-{^Þ g§íbo{fV V§Vw H¡$go
àmßV {H$E OmVo h¢? Am¡a ¶h ‘mZd Om{V H$s godm
{H$g àH$ma H$a aho h¢? A~ h‘ Bgo g‘P|Jo&

 gmo{ME-MMm© H$s{OE

{H$g àH$ma H¥${Ì‘ V§Vw (g§íbo{fV) AmO H$s
pñW{V ‘| {dH${gV hþE?

Zm¶bm°Z
³¶m Amn Hw$N> H¥${Ì‘ V§VwAm§o Ho$ Zm‘ ~Vm gH$Vo

h¢? ³¶m AmnZo Zm¶bm°Z Ho$ ~mao ‘| gwZm h¡?
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{MÌ -3 : Zm¶bm°Z go ~Zr dñVwE±

H$mbrZ ¶m JbrMm| ‘| AË¶{YH$ Cn¶w³V D$Z
H$mo ^r Zm¶bm°Z Ûmam à{VñWm{nV {H$¶m J¶m h¡&
n¡ameyQ> ~ZmZo ‘| ^r Zm¶bm°Z H$m Cn¶moJ hmoVm
h¡& am°H$ ³bmB§~a ^r Zm¶bm°Z H$s añgr H$m
Cn¶moJ H$aVo h¢& V¡aZo Ho$ Omo‹S>o, ‘m‘ybr hmoOar,
nmb, N>mVo H$m H$n‹S>m, dñÌ ¶m S´>og ‘Q>o[a¶b,
H$ma Ho$ Q>m¶am| Am{X ({MÌ-3) ‘| Zm¶bm°Z H$m
Cn¶moJ hmoVm h¡& EH$ AÀN>m n¡ameyQ> ¶m añgr
~ZmZo ‘| {H$g àH$ma H$m nXmW© Cn¶w³V hmoJm?
Cg nXmW© ‘| H$m¡Zgm dm§{N>V JwU hmoZm Mm{hE?

{MÌ -5 : bmoho Ho$ ñQ>¢S> Ho$ ³b¡ån go
bQ>H$m hþAm YmJm

{MÌ -4 : Zm¶bm°Z V§Vw Ho$ Cn¶moJ

Vm{bH$m-2
YmJo H$m Hw$b ^ma

H«$.g§. àH$ma/ (J«m./{H$.
V§Vw J«m) Qy>Q>Zo Ho$ {bE

Oê$ar
1 gyVr
2 D$Zr
3 aoe‘
4 Zm¶bm°Z

YmJm | Ho $ gmW Bg {H«$¶m H$m o Xm ohamBE&
Vm{bH$m-2 ‘| ¶h gyMZm ^[aE& (Ü¶mZ aho {H$
{H$ g^r YmJm| H$s b§~mB© g‘mZ hmo Am¡a bJ^J
g‘mZ ‘moQ>mB© Ho$ hmo§)

BZ YmJm| H$mo CZH$s ge³VVm Ho$ ~‹T>Vo hþE
H«$‘ go ì¶dpñWV H$s{OE& Cn¶w©³V {H«$¶m go Amn
³¶m XoIVo hmo? ³¶m Amn OmZVo h¢ {H$ g‘mZ
‘moQ>mB© Ho$ Zm¶bm°Z YmJo Am¡a VwbZm H$aZo go nVm
MbVm h¡ {H$ Zm¶bm°Z H$m YmJm BñnmV O¡gm
ep³Vembr hmoVm h¡&

H$m¶©H$bmn-4

Zm¶bm°Z {H$VZm ge³V h¡?
EH$ bmoho H$m ñQ>¢S> ³b¢n Ho$ gmW br{OE&

bJ^J 50 g|.‘r. b§~mB© Ho$ gyVr, D$Zr, Zm¶bm°Z
Am¡a aoe‘ Ho$ YmJo br{OE& gyVr YmJm ñQ>¢S> go Bg
Vah ~m§{YE {H$ dh ñdV§ÌVm nyd©H$ bQ>Ho$& ñdV§Ì
{gao na EH$ nb‹S>m Bg Vah {Zb§{~V H$s{OE {H$
Cg na ^ma aIm Om gHo$ ({MÌ 5)& EH$ Ho$ ~mX
EH$ ^ma ~‹T>mVo OmBE, O~ VH$ YmJm Qy>Q> Z
OmE& YmJo H$mo Qy>Q>Zo Ho$ {bE Amdí¶H$ Hw$b ^ma
H$mo ZmoQ> H$s{OE& D$Z, Zm¶bm°Z Am¡a aoe‘ Ho$
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ao¶m°Z H¡$go ~ZVm h¡?
h‘Zo XoIm {H$ noQ´>mo agm¶Z H$B© ~hþbH$ Am¡a

g§íbo{fV V§VwAm| Ho$ òmoV nXmW© h¢, na§Vw ao¶m°Z H$m
òmoV nXmW© bH$‹S>r H$m ~wamXm h¡& Ho$db ao¶m°Z EH$
Eogm g§íbo{eV V§Vw h¡, Omo nm¡Ymo§ Ho$ goë¶ybmoO go
àmßV hmoVm h¡ Am¡a Bgr{bE ¶h goë¶ybmoO V§Vw
H$hbmVm h¡&

¶{X ao¶m°Z nm¡Ym| Ho$ goë¶ybmoO go àmßV hmoVm
h¡, Vmo ¶h EH$ àmH¥${VH$ V§Vw ³¶m| Zht h¡? ao¶m°Z
H¡$go ~ZVm h¡ Am¡a ³¶m ¶h EH$ àmH¥${VH$ V§Vw h¡
¶m H¥${Ì‘ ¶h gw{ZpíMV H$a|&

gd©àW‘ bH$‹S>r ¶m ~m§g Ho$ JyXo go goë¶ybmoO
EH${ÌV {H$¶m OmVm h¡& H$B© agm¶Zm| go Bgo
AnMm[aV {H$¶m OmVm h¡& nhbo gmo{S>¶‘
hmBS´>m³gmBS> {‘bm¶m OmVm h¡ Am¡a ~mX ‘| H$m~©Z
S>mB© gë’$mBS>& goë¶ybmoO BZ agm¶Zm| ‘| Kwb OmVm
h¡ Am¡a {dgH$mog Zm‘H$ EH$ eram XoVm h¡& EH$
{ñnZaoQ> (H$B© {N>Ðm| dmbr YmVwdr¶ npQ²>Q>¶m±) go
hmoH$a {dgH$mog V§Vw J§YH$ Aåb Ho$ {db¶Z ‘|
~Zm¶m OmVm h¡& Bggo h‘| aoe‘ O¡go YmJo àmßV
hmoVo h¢& gm~wZ go BZ YmJm| H$mo YmoH$a gwIm¶m
OmVm h¡& ¶h àmßV Z¶m V§Vw ao¶m°Z ¶m H¥${Ì‘ V§Vw
H$hbmVm h¡& AmdV©Z Ho$ níMmV H$nmg H$s ~rOm|
na ah JE N>moQ>o gyVr V§VwAm| go ^r H$^r-H$^r
ao¶m°Z ~ZVm h¡&

aoe‘ go ao¶m°Z gñVm h¡ Am¡a aoe‘ Ho$ V§Vw O¡go
Bgo ~wZm Om gH$Vm h¡& Bgo H$B© a§Jm| ‘| ~Zm¶m Om
gH$Vm h¡& ³¶m ao¶m°Z Ho$db dñÌm| Ho$ {bE Cn¶w³V
hmoVm h¡? ao¶m°Z go AÝ¶ H$m¡Zgr dñVwE± ~ZmB© Om
gH$Vr h¡§?

H$nmg Ho$ gmW ao¶m°Z {‘bmH$a MmXa| ~ZmB©
OmVr h¡& D$Z Ho$ gmW ao¶m°Z {‘bmH$a H$mbrZ
~ZVr h¡& ’¡$eZ Ed§ Ka H$s gOmdQ> ‘| àm¶…
ao¶m°Z H$m Cn¶moJ hmoVm h¡& ñdÀN>Vm g§~§Yr CËnmXH$,
S>m¶mng©, ~¢S>oO (nQ²>Q>r) Am¡a Kmd H$s ‘ah‘
nQ²>Q>r Ho$ {bE Cn¶w³V ‘wbm¶‘ H$n‹S>o ‘| ^r ao¶m°Z
nm¶m OmVm h¡&

 gmo{ME-MMm© H$s{OE

z ¶{X h‘ gyVr H$n‹S>m Am¡a gyVr apñg¶m|
H$m Cn¶moJ n¡ameyQ> ~ZmZo ‘| H$a|, Vmo
³¶m hmoJm?

z nma§n[aH$ ê$n go ‘Nw>Amao gyVr Ombr H$m
Cn¶moJ H$aVo Wo& A~ Zm¶bm°Z Ombr
H$m Cn¶moJ H$a aho h¢& Zm¶bm°Z H$s
Ombr H$m ³¶m bm^ hmoJm?

z gyVr gm{‹S>¶m| go Zm¶bm°Z H$s gm{‹S>¶m±
~ohVa hmoVr h¡§& AmnH$m ³¶m H$hZm h¡?
³¶m|?

ao¶m°Z
Amn àmH¥${VH$ aoe‘ Ho$ ~mao ‘| nhbo go hr

OmZVo h¢, Omo aoe‘ Ho$ H$s‹S>m| go àmßV hmoVm h¡&
aoe‘ Ho$ ~Zo dñÌ ~hþV ‘h±Jo hmoVo h¢& g^r Ho$
{bE ¶h gwb^ ^r Zht h¡&

aoe‘r dñÌm| H$m CËnmXZ Am¡a CZH$m aI-
aImd ̂ r AË¶§V H${R>Z h¡& Bg‘| g‘¶ ̂ r A{YH$
bJVm h¡& na§Vw CgH$s ~ZmdQ> g^r H$mo bw^mVr
h¡&

H$B© dfm] VH$ d¡km{ZH$m| Zo H¥${Ì‘ ê$n go
aoe‘ ~ZmZo H$m à¶mg {H$¶m Am¡a n[aUm‘ ñdê$n
19dt eVmãXr Ho$ A§V ‘| CZHo$ à¶mg g’$b hþE&
gZ² 1911 ‘| ¶y.Eg.E. ‘| H¥${Ì‘ aoe‘ H$m
ì¶mdhm[aH$ CËnmXZ gd©àW‘ hþAm& na§Vw 1924
‘| Bg V§Vw H$mo ao¶m°Z Zm‘ {X¶m J¶m& 1946 ‘|
Ho$ab ‘| ^maV H$s gd©àW‘ ao¶m°Z ’¡$³Q´>r ñWm{nV
hþB©&

h‘mao amÁ¶ ‘| ao¶m°Z ’¡$³Q´>r H$hm± h¡? AnZo
AÜ¶mnH$ Ho$ gmW MMm© H$s{OE&

AmBE A~ OmZ| {H$ ao¶m°Z H¡$go ~ZVm h¡&
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^r nm°{bñQ>a go {‘{lV h¡& h‘ V§VwAm| H$mo
³¶m| g§¶w³V H$aVo h¢? Bg à{H«$¶m H$mo ³¶m
H$hVo h¢?

{H$gr ^r g§íbo{eV V§Vw H$mo Xmo ¶m A{YH$
AÝ¶ V§VwAm| Ho$ gmW {‘bm¶m Om gH$Vm h¡& Bgo
gpå‘lU H$hVo h¢& ~ohVa dñÌm| H$s àmpßV Ho$
{bE àmH¥${VH$ Am¡a g§íbo{eV V§VwAm| H$mo àm¶…
{‘bm¶m OmVm h¡& EH$ {‘lU H$m AW© Ho$db
EH$m§Va gyVr Am¡a nm°{bñQ>a YmJm| go Zht h¡&

gpå‘lU Ûmam A{ÛVr¶ Am¡a {d{^Þ àH$ma
H$s ~ZmdQ> H$s aMZm H$s Om gH$Vr h¡& V§VwAm|
H$mo {‘bmZo Ho$ nrN>o ¶h {dMma h¡ {H$ {ZpíMV
JwUdÎmm Ho$ V§Vw O~ g§¶w³V {H$E OmE, Vmo h‘|
XmoZm| H$s CÎm‘ JwUdÎmm àmßV hmo& ¶h XmoZm|
V§VwAm| H$s H$‘Omoar H$s KQ>m XoJm& gyVr Am¡a
nm°{bñQ>a H$m {‘lU BgH$m EH$ CXmhaU h¡& gyVr
H$n‹S>m nhZZo ‘| Amam‘Xm¶r hmoVm h¡, na§Vw Bg‘|
{gbdQ>| AmVr h¢& AV… A§{V‘ n[aUm‘ EH$
Amam‘Xm¶r {gbdQ> a{hV dñÌ h¡& gyVr H$n‹S>m
YmoZo na {gHw$‹S> OmVm h¡, na§Vw nm°{bñQ>a Zht&

na§Vw ao¶m°Z n[anyU©/CÎm‘ Zht h¡& ¶h nm¡Ym|
Ho$ goë¶ybmoO go ~Zm h¡& AV… ¶h nmZr gabVm
go emo{fV H$aVm h¡& nmZr emo{fV H$aZo Ho$ H$maU
¶h H$‘Omoa hmoVm h¡ Am¡a Bg{bE V§Vw Qy>Q> OmVm
h¡&

 gmo{ME-MMm© H$s{OE

z ¶{X Amn g§íbo{fV V§Vw go ~Zr EH$ S>moa‘¡Q>
IarXZm MmhVo h¢, Vmo Amn H$m¡Zgo g§íbo{fV
V§Vw (qgWo{Q>H$) go ~Zm S>moa‘¡Q> MwZ|Jo?
³¶m|?

z ¶{X ñdÀN>Vm g§~§Yr S>m¶ng© Am¡a npQ²>Q>¶m±
Zm¶bm°Z go ~ZmE OmE Vmo ³¶m hmoJm?

H$m¶©H$bmn-5

h‘ V§Vw H$mo ³¶m| g§¶w³V H$aVo h¢?
O~ ̂ r h‘ dñÌ ¶m ao{S>‘oS> Jma‘|Q²>g IarXVo

h¢, Vmo ³¶m XoIVo h¢>? bo{~b& Amn ³¶m XoIVo
h¢? Amn {ZH$Q> Ho$ dñÌ H$s XþH$mZ na OmBE Am¡a
dñÌm| na bJo bo{~b Xo{IE& ({MÌ 7).

Amn ³¶m XoIVo h¢?
{d{^Þ V §V wAm | H$ m à{VeV [aH$mS > ©

H$s{OE&
AmnH$mo D$Z Am¡a gyV {‘bm hwAm ao¶m°Z, D$Z

Am¡a gyV {‘bm hþAm nm°{bñQ>a {XImB© XoJm& Zm¶bm°Z

{MÌ {MÌ {MÌ {MÌ {MÌ -7 : {d[^Þ {‘lU à{VeV H$m o Xem©Vo hþE bo{~b{d[^Þ {‘lU à{VeV H$m o Xem©Vo hþE bo{~b{d[^Þ {‘lU à{VeV H$m o Xem©Vo hþE bo{~b{d[^Þ {‘lU à{VeV H$m o Xem©Vo hþE bo{~b{d[^Þ {‘lU à{VeV H$m o Xem©Vo hþE bo{~b

{MÌ {MÌ {MÌ {MÌ {MÌ -6 : ao¶m°Z go ~Zr dñVwE±ao¶m°Z go ~Zr dñVwE±ao¶m°Z go ~Zr dñVwE±ao¶m°Z go ~Zr dñVwE±ao¶m°Z go ~Zr dñVwE±
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AV… O~ BZ XmoZm| H$mo g§¶w³V {H$¶m OmVm h¡, V~
Cg H$n‹S>o H$s {gHw$‹S>Zo H$s j‘Vm Ho$db gyVr H$n‹S>o
H$s Anojm go H$‘ hmo OmVr h¡&

H$n‹S>m| Ho$ {‘{lH$aU ‘| àmH¥${VH$ V§VwAm| H$m
{OVZm A{YH$ Cn¶moJ hmoJm, dh ËdMm H$mo CVZm
hr Amam‘Xm¶r hmoJm&

BgH$m H$maU ¶h h¡ {H$ àmH¥${VH$ V§Vw go
~Zm dñÌ ËdMm H$mo AmgmZr go ídmg boZo ‘|
ghm¶H$ hmoVo h¢& gmW hr àmH¥${VH$ V§Vw A{V
g§doXZerb agm¶Zm| go a{hV hmoVo h¡&

E{H«${bH$ (Acrylic)
Amn erV F$Vw ‘| {H$g àH$ma Ho$ dñÌ

nhZVo h¢? h‘ g^r Eogo H$n‹S>o nhZVo h¢, Omo
eara H$mo Ja‘mhQ> X|& h‘ ñdoQ>a, em°b, H§$~b
Cn¶moJ H$aVo h¢& bmoJm| H$mo ¶h bJVm h¡ {H$ ¶h
g^r àmH¥${VH$ D$Z go ~Zo h¢& D$Z ~hþV ‘h§Jm
hmoVm h¡ Am¡a gm‘mÝ¶V¶m g^r H$mo gwb^ Am¡a
nhþ§M ‘| Zht h¡& gmo{ME! ̂ maV Ho$ g^r bmoJm| Ho$
ñdoQ>a ~ZmZo Ho$ {bE Amdí¶H$ D$Z àmßV H$aZo Ho$
{bE {H$VZr ô‹S>m| H$s Amdí¶H$Vm hmoJr?

AmOH$b gXu Ho$ {XZm| ‘| nhZo OmZo dmbo
g^r H$n‹S>o E{H«${bH$ Zm‘H$ g§íbo{eV V§VwAm| go
~ZVo h¢& 1941 ‘| ¶h ì¶mdhm[aH$ ê$n go àmßV
hþE& ¶h àmH¥${V D$Z H$s Vah {XIVm h¡& Bgo
H¥${Ì‘ D$Z H$s Vah OmZm Om gH$Vm h¡& Bgo
’o$H$ ’$a ^r H$hm OmVm h¡&

¶h noQ´>moagm`Z Ho$ g§¶moOZ go ~ZVm h¡& ewîH$
¶m Z‘ H$VmB© Ûmam Bgo ~wZm OmVm h¡&

ewîH$ H$VmB© ‘| Yw{bV nm°{b‘a dm¶w ‘| ~{hîH¥$V
{H$E OmVo h¢& dmînrH$aU Ûmam ¶h V§Vw R>mog hmo
OmVo h¢& Z‘ H$VmB© ‘| nm°{b‘a H$mo nmZr ‘|

KmobH$a Cgo EH$ ObHw§$S> ‘| ~{hîH¥$V H$a gwIm¶m
OmVm h¡& àmH¥${VH$ ñÌmoVm| go àmßV D$Z H$m’$s
‘h§Jm hmoVm h¡, O~{H$ E{H«${bH$ go ~Zo dñÌ
Ano{jV gñVo hmoVo h¢&

³¶m Amn E{H«${bH$ go ~Zr dñVwAm| H$s gyMr
~Zm gH$Vo hmo? ¶h ~wZo hþE nmoemH$ O¡go D$Zr
H$moQ>, ‘moOo, {Ibm‹S>r Ûmam nhZo OmZo dmbo H$n‹S>o
Am¡a ñdoQ>a ‘| Cn¶w³V h¡& XñVH$mar ’$ZuMa Ho$
aI-aImd, H$mbrZ, gm‘mZ, {Vanmb Am¡a Jm‹S>r
Ho$ H$da ‘| ^r BgH$m Cn¶moJ hmoVm h¡& ³¶m
AmnHo$ Ka ‘| BZ‘| go H$moB© h¡?

(¶hm±, h‘Zo Ho$db EH$ ZE eãX nm°{bñQ>a
H$m n[aM¶ {X¶m h¡& AÜ¶m¶ Ho$ eof ^mJ ‘| Amn
{dñVma go BgHo$ ~mao ‘| grI|Jo&)

 gmo{ME-MMm© H$s{OE

z {H$g àH$ma Ho$ g{å‘l dñÌ gXu ‘| AmnH$mo
A{YH$ Amam‘Xm¶r bJVo h¢? ³¶m|?

z àmH¥${VH$, qgWo{Q>H$ Am¡a g{å‘l dñÌ
{gbo {gbmE H$n‹S>o ~ZmZo ‘| Cn¶w³V hmoVo
h¢& H$^r-H$^r AmZo dmbo Adgam| O¡go
g‘mamoh Am¡a X¡Z§{XZ ‘| Amn H$m¡Zgo dñÌ
nhZZm ng§X H$a|Jo? ³¶m|?

g§íbo{eV V§Vw ³¶m|?
~m[ae Ho$ {XZm| ‘| AmnH$mo {H$g àH$ma Ho$

N>mVo {XImB© X|Jo? Amn H$m¡Zgr MrO go ~Zo N>mVo
H$m Cn¶moJ H$a|Jo gyVr ¶m D$Zr?

BZ VrZ {d{^Þ g§íbo{eV V§VwAm| Ho$ ~mao ‘|
h‘ n‹T> MwHo$ h¢& g§íbo{eV V§Vw àmH$¥{VH$ V§VwAm| go
{H$g àH$ma {^Þ h¡? N>mVm dmbo CXmhaU Ho$ ~mao
‘| gmo{ME& g§íbo{eV V§Vw H$‘ nmZr emo{fV H$aVo
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h¢ Am¡a Vrd« Xa go gyIVo ^r h¢& Hw$N> Vmo Ob
à{VamoYH$ ^r hmoVo h¢& BZ‘| go H$B© A{YH$V‘ Ho$
nmg H$B© A{ÛVr¶ bjU hmoVo h¢& dh {Q>H$mD$,
gñVm, gwb^, AmgmZr go CnbãY Am¡a aI-
aImd ‘| AmgmZ h¡&

{d{^Þ V§VwAm| H$mo ObmZo na AmnZo ³¶m
XoIm? g§íbo{eV V§Vw ObmZo na CZH$m AmMaU
àmH¥${VH$ V§VwAm| H$mo ObmZo go {^Þ h¡& J‘© H$aZo
na g§íbo{eV V§Vw JbVo h¢& ¶h g§íbo{eV V§VwAm|
go hm{Z h¡& ¶{X g§íbo{eV V§Vw ‘| AmJ bJ OmE,
Vmo ¶h KmVH$ hmo gH$Vm h¡& dñÌ JbVm h¡ Am¡a
ì¶p³V Ho$ eara H$mo {MnH$Vm h¡& Bg{bE agmoB© ‘|
H$m‘ H$aVo g‘¶ ¶m à¶moJembm ‘| h‘| H¥${Ì‘
dñÌ Zht nhZZo Mm{hE& BZ dñÌm| H$mo YmoZo Am¡a
BñÌr H$aZo H$m VarH$m ^r AbJ h¡& ³¶m {MÌ-8
‘| {X¶o AZwgma AmnZo H$^r H$‘rOm| Ho$ H$m°ba,
’«$m°H$ Ed§ nVbyZ Ho$ ^rVar Amoa ‘| Eogo bo{~b
XoI| h¢? ¶h ³¶m gy{MV H$aVm h¡?

 gmo{ME-MMm© H$s{OE

z A~ Amn àmH¥${VH$ V§Vw Ed§ g§íbo{eV
V§Vw go ~Zo dñÌm| Ho$ ~mao ‘| OmZVo h¢&
Amn H$m¡Zgo dñÌ nhZZm ng§X H$a|Jo?
àmH¥${VH$ ¶m g§íbo{eV? ³¶m|? VwbZm
H$aVo hþE MMm© H$s{OE&

z Ka na H$n‹S>m| H$mo YmoZo ‘| Am¡a bm°ÊS´>r ‘|
{ZO©b YwbmB© Ûmam YmoZo ‘| ³¶m A§Va h¡?

nm°{bñQ>a
EÁúåz úÁ}u¬Àb∫ åÁ™ ÃÏåÁ “ÁzTÁ@ AmnZo Q>o[a{bZ

Ho$ ~mao ‘| ̂ r gwZm hmoJm& ¶h EH$ à{gÕ dñÌ h¡¡&
¶h à{gX²Y ³¶m| h¡ Am¡a H¡$go ~ZVm h¡? AmBE
OmZ|&

nm°{bñQ>a gd© gm‘mÝ¶V… Cn¶w³V g§íbo{eV
V§Vw h¡& nm°{bñQ>a V§VwAm| go dñÌ H$s Xþ{Z¶m ‘|
H«$m§{V AmB© Am¡a BgZo n[aYmZ g§ñH¥${V H$mo ~Xb
{X¶m& nm°{bñQ>a go ~Zo H$n‹S>o ‘| {gbdQ> Zht AmVr
h¡& ¶h gñVm ahVm h¡ Am¡a YmoZo ‘| gab h¡& AV…
¶h S´>og ‘Q>o[a¶b ~ZmZo ‘| AZwHy$b h¡& Q>o[a{bZ
EH$ bmoH${à¶ nm°{bñQ>a h¡& Bgo ‘hrZ dñÌ V§VwAm|
‘| ItMm Om gH$Vm h¡& {H$gr AÝ¶ V§Vw H$s Vah
Bgo ~wZm Om gH$Vm h¡& àmH¥${VH$ V§Vw Ho$ gmW ¶h
V§Vw AÀN>r Vah go gpå‘{lV hmo OmVm h¡& gyV Ho$
gmW àm¶… Q>o[a{bZ {‘bmH$a Q>o[aH$m°Q> Am¡a D$Z Ho$
gmW Q>o[aD$b ~ZVm h¡& Zm¶bm°Z H$s Vah ewÕ
nm°{bñQ>a ¶m Q>o[a{bZ ‘| erK« AmJ bJVr h¡&

bzu∫¢˛sÁu¬N˛ Aåb H$mo S>m¶hmB{S´>H$ EëH$mohmob
Ho$ gmW {H«$¶m H$a nm°{bñQ>a ~Zm¶m OmVm h¡&
nm°{bñQ>a Ð{dV H$a H$mVm OmVm h¡& Bg {H«$¶m
Ûmam V§Vw H$mo {d{^Þ AmH$ma Ed§ AmH¥${V ‘| Bg
{d{eîQ> Cn¶moJ Ho$ {bE ~Zm¶m Om gH$Vm h¡&
AmOH$b nm°{bEñQ>a V§Vw AË¶{YH$ nVbo, gyú‘
V§Vw hmoVo h¢, Omo ~rg df© nyd© CnbãY nm°{bñQ>a
H$s Anojm AË¶{YH$ Za‘ Am¡a ‘wbm¶‘ h¢& BgH$m
Cn¶moJ Z Ho$db dñÌm| Ho$ {bE V§Vw ~ZmZo ‘| ~pëH$
H$B© AÝ¶ dñVwAm| O¡go gmoS>m ~moVb go boH$a Zmd
~ZmZo ‘| Cn¶moJ {H$¶m OmVm h¡&

³¶m AmnZo úzb (PET) ~moVbm| Ho$ ~mao ‘| gwZm
¶m XoIm h¡? PET nm°{bñQ>a H$m EH$ AË¶§V
OmZm nhMmZm ê$n h¡& BgH$m Cn¶moJ ~moVb,
~V©Z, {’$ëåg, Vma Am¡a H$B© AÝ¶ Cn¶moJr dñVwAm|
H$mo ~ZmZo ‘| {H$¶m OmVm h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -8 : bm°ÊS´ >r bo{~b H$m oS>bm°ÊS´ >r bo{~b H$m oS>bm°ÊS´ >r bo{~b H$m oS>bm°ÊS´ >r bo{~b H$m oS>bm°ÊS´ >r bo{~b H$m oS>
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H$m¶©H$bmn-6

Amn {H$g àH$ma H$h gH$Vo h¢ {H$ EH$ ~moVb
PET> ~moVb h¡?

AnZo ghnm{R>¶mo§ H$s {d{^Þ àH$ma H$s nmZr H$s
~moVb| EH$Ì H$s{OE Am¡a CZH$s Amoa Ü¶mZ go
Xo{IE& AmnH$mo ~moVb Ho$ Vb ¶m CgHo$ ~«m§S> bo{~b
Ho$ pñQ>H$a na {Ì ŵOmH$ma g§Ho$V {XImB© XoVm h¡?
{Ì ŵO Ho$ H|$Ð ‘| H$m¡Z gr g§»¶m A§{H$V H$s JB© h¡?
AmnH$s ghm¶Vm Ho$ {bE {MÌ-9 Xo{IE& Amn XoI|Jo
{H$ H$B© ~moVbm| ‘| {Ì ŵO Ho$ H|$Ð ‘| 1 {bIm hmoJm&
¶{X ¶h 1 h¡ Vmo ¶h EH$ PET> §Ázo¬ h¡&

Code No.s

1. nm°{bBWobrZ Q>o[aâW°boQ> (PET, PETE)
2. Cƒ KZËd Ho$ nm°{bBWobrZ (HDPE)
3. {dZmBb (Polyvinyl Chloride or PVC)
4. {ZåZ KZËd nm°{bBWobrZ (LDPE)
5. nm°{bàmonrbrZ (PP)
6. nm°{bñQ>oarZ (PS)

AÝ¶ (Bg loUr ‘| H$moB© ^r am°b gpå‘{bV h¡,
{Ogo 1, 2, 3, 4, 5, ¶m 6, A§{H$V Zht {H$¶m ¶m
EH$ ¶m A{YH$ Eogo am°b H$m {‘lU)

{MÌ {MÌ {MÌ {MÌ {MÌ -9 : am°b nhMmZ H$m oS>am °b nhMmZ H$m oS>am °b nhMmZ H$m oS>am °b nhMmZ H$m oS>am °b nhMmZ H$m oS>

H$m¶©H$bmn-7
{d{^Þ dñVwAm| H$s nwZ… MH«$U H$moS> Ûmam
nhMmZ

erV no¶ (500 ml ¶m A{YH$), ea~V,
Ho$Mn, e¡åny, ~yñQ> ¶m ~moZ©{dQ>m H$s ~moVb|
EH${ÌV H$a {Ì ŵO XoIZo H$m à¶mg H$s{OE&

nmg H$s XþH$mZ na OmH$a XþH$mZXma go {d{^Þ
~moVb| {XImZo H$s {dZVr H$a gH$Vo hmo& Amn ³¶m
XoIVo h¢? ¶h H$moS> h¡? BZH$m ³¶m Cn¶moJ h¡?
³¶m g^r ~moVbm| ‘| H$moS> hmoVm h¡?

erV no¶ Am¡a ea~V H$s ~moVbm| H$mo XoImo&
~«m§S> Ho$ Zm‘ H$m {dMma {H$E {~Zm {Ì ŵO Ho$ ‘Ü¶
‘| 1 A§{H$V {H$¶m J¶m h¡& AWm©V² ¶h EH$ PET
~moVb h¡& ~yñQ> Am¡a ~moZ©{dQ>m Ho$ ~moVbm| Ho$ ~mao ‘|
AmnH$m ³¶m H$hZm h¡? {MÌ 9 ‘| AÝ¶ g§»¶mE§
h¢&
z ¶h H$moS> H$hm± go {‘bVm h¡?
{d{^Þ òmoVm| go OmZH$mar àmßV H$a Eogo H$moS>

dmbo (g§Ho$Vmja) dñVwAm| Ho$ ~mao ‘o§ OmZZo H$m
à¶mg H$s{OE&

         Š`m Amn OmZVo h¢?

erV no¶ útÁsÁz˙ N˛Áz BZ noQ> ~moVbm| ‘| ³¶m|
g§J«{hV {H$¶m OmVm h¡? erV no¶ H$m~©Z¶w³V
hmoVo h¢, Bg{bE BÝh| Eogo nmÌ ‘| g§J«{hV H$aZm
Mm{hE, Omo Bggo {H«$¶m Zht H$a|Jo&

h‘mao Mmamo§ Amoa ßbmpñQ>H$
AmnHo$ Ka Ho$ Mmam| Amoa Xo{IE& agmoB©Ka ‘|,

H$‘am| ‘| Am¡a ñZmZJ¥h ‘o§& Amn ³¶m XoIVo hmo?
{d{^Þ dñVwAm| H$mo ~ZmZo ‘| Cn¶w³V AË¶§V gm‘mÝ¶
nXmW© ³¶m h¡? XÿY Am¡a Vob H$s W¡br, AmMma
Am¡a Mmdb g§J«{hV H$aZo Ho$ nmÌ, nmZr g§J«{hV
H$aZo H$s ~mpëQ>¶m±, Hw${g©¶m±, nmZr Ho$ nmBn, {dÚwVr¶
CnH$aU, Q>o{b{dOZ, ao{S>¶mo Am¡a H$åß¶yQ>a, ‘mo~mBb
’$moZ g^r ßbmpñQ>H$ H$s  ~Zr hþB© kmV hmoVr h¡§&

AmnHo$ n[adma Ho$ ~wOwJm] go CZHo$ Ûmam Cn¶w³V
nXmWm] Ho$ ~mao ‘| ~mV H$s{OE& {deofV… nm°{bWrZ
‘| nmZr IarXZo H o $ ~ma o ‘ | CZH$m ³¶m
{dMma h¡?
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{MÌ {MÌ {MÌ {MÌ {MÌ -11 (a): EH$bH$ H$s aoIr¶ ì¶dñWmEH$bH$ H$s aoIr¶ ì¶dñWmEH$bH$ H$s aoIr¶ ì¶dñWmEH$bH$ H$s aoIr¶ ì¶dñWmEH$bH$ H$s aoIr¶ ì¶dñWm

{MÌ {MÌ {MÌ {MÌ {MÌ -11 (b): {VW©H$ ~Õ ì¶dñWm{VW©H$ ~Õ ì¶dñWm{VW©H$ ~Õ ì¶dñWm{VW©H$ ~Õ ì¶dñWm{VW©H$ ~Õ ì¶dñWm

úÏ∫Áåz \™Áåz ™ı XþH$mZ go XÿY, Vob AÝ¶ Ðd
útÁs| V∫ bmZo Ho$ {bE uN˛Ã ƒÀoÏ N˛Á Cn¶moJ
H$aVo Wo? úÓƒ|N˛Á¬ ™ı ~mëQ>r, ‘J, Hw$gu Am¡a ‘oO
{H$Z nXmWm] go ~ZVo Wo? Am¡a AmO ¶h {H$g
nXmW© go ~ZVo h¢?

YmVw Ed§ bH$‹S>r H$s dñVwAm| H$s OJh A~
ßbmpñQ>H$ Zo bo br h¡& H$m§M H$s dñVwAm| H$s
OJh ^r ßbmpñQ>H$ Zo br h¡& ¶h EH$ AZ§V gyMr
hmoJr& ßbmpñQ>H$ Zo AnZo JwUm| Am¡a bjUm| Ho$
H$maU h‘mao OrdZ na nyU©V… H$ãOm H$a
{b¶m h¡&

ßbmpñQ>H$ ³¶m h¡

{MÌ {MÌ {MÌ {MÌ {MÌ -10 : ßbmpñQ>H$ H$s ~Zr dñVwE±ßbmpñQ>H$ H$s ~Zr dñVwE±ßbmpñQ>H$ H$s ~Zr dñVwE±ßbmpñQ>H$ H$s ~Zr dñVwE±ßbmpñQ>H$ H$s ~Zr dñVwE±

ßbmpñQ>H$ ³¶m h¡?ßbmpñQ>H$ ³¶m h¡?ßbmpñQ>H$ ³¶m h¡?ßbmpñQ>H$ ³¶m h¡?ßbmpñQ>H$ ³¶m h¡?

³¶m Amn OmZVo h¢ {H$ ßbmpñQ>H$ ³¶m h¡?
H$B© g§íbo{eV V§VwAm| Ho$ g‘mZ ßbmpñQ>H$ ^r EH$
~hþbH$ h¡& ßbmpñQ>H$ Ho$ EH$bH$ H$mo Xmo n«H$ma go
ì¶dpñWV {H$¶m Om gH$Vm h¡& Hw$N> aoIr¶ l§¥Ibm
‘| h¢ ({MÌ 11 a) Am¡a AÝ¶ {VWªH$~Õ l¥§Ibm ‘|
({MÌ 11 b)&

ßbmpñQ>H$ {d{^Þ AmH$ma Am¡a AmH¥${V ‘|
CnbãY h¢& h‘Zo {H«$¶mH$bmn-6 ‘| ¶h ^r
XoIm {H$ BZHo$ {^Þ-{^Þ g§Ho$Vmja ^r h¡& ³¶m
BZH$s BH$mB¶m| H$s ì¶dñWm na ¶h g^r {Z ©̂a
H$aVo h¢?

  Š`m Amn OmZVo h¢?

Ebo³Om§S>a nmH}$g (1813-
1890) gd©àW‘ g§íbo{eV
ßbmpñQ>H$- “nmH}${gZ Ho$
a{M¶Vm”

KZ dY©Zr¶ (MmXam| Ho$ ê$n ‘|) ê$n ‘| à¶moÁ¶ h¡&
¶h Z¶m nXmW© YmVw H$s Vah hr H$m¶© H$aVm h¡&

AmYw{ZH$ {dkmZ Ho$ H$B© {dO¶moËgd ‘| go
ßbmpñQ>H$ EH$ Eogm Am{dîH$ma h¡, {OgZo {díd^a Ho$
X¡Z§{XZ OrdZ H$mo nyU©V… Koa {b¶m h¡&

H¥${Ì‘ ê$n go CËnm{XV ¶h nXmW© g~go nhbo
Ebo³OmÝS>a nmH}$g Ûmam 1862 ‘| b§XZ ‘| àñVwV
{H$¶m J¶m& Bg nXmW© H$mo ~ZmZo Ho$ {bE nmH}$g Zo
ZmBQ´>oQ> ¶w³V H$nmg (Omo nhbo go hr J§YH$måb ‘|
{^Jmo¶m hþAm h¡) H$mo Ja‘ {H$¶m Am¡a H$n‹S>o H$mo Vob
Ed§ H$nya Ûmam Za‘ ~Zm¶m& A§{V‘ (n[aUm‘r)
CËnmX EH$ hmWr Xm§V Ho$ a§J H$m nXmW© ¶m Vmn Ho$
AYrZ {dH¥$V hmo J¶m& Bgo nmH}$grZ Zm‘m§{H$V {H$¶m
J¶m& BZHo$ àmW{‘H$ à¶ËZm| Ûmam ßbmpñQ>H$ AmOH$b
Ho$ AmYw{ZH$ nXmWm] Ho$ {bE EH$ à‘wI AmYma Ho$
ê$n ‘| {dH${gV hþAm& na§Vw Cg g‘¶ àmH¥${VH$
nXmWm] Ho$ Bg {dH$ën ‘| bmoJm| H$s é{M Zht Wr&
A~ ¶h g^r AmYw{ZH$ nXmWm] Ho$ AmYma h¡&

¶h R>mog ê$n, Ðd ê$n Ed§
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H$m¶©H$bmn-8

ßbmpñQ>H$ Ho$ àH$ma
ßbmpñQ>H$ H$s ~Zr Xmo ~moVb| br{OE& EH$

Q>ßnadoa Am¡a Xÿgam gmYmaU& XmoZm| ‘| Wmo‹S>m Ja‘
nmZr S>m{bE& ³¶m hmoJm? ³¶m AmnZo H$^r Eogr
pñW{V H$m AZŵ d {H$¶m h¡? ({MÌ 12)?  ~moVb
Ho$ H$moS> (g§Ho$Vmja) H$mo {dH¥$V hmoVo hþE Xo{IE&

H$a‘ H$aZo na AmgmZr go {dH¥$V hmoZo dmbm
Am ¡a ‘w ‹S > OmZo dmbm
ßbmpñQ >H$ VmngwKQ ² >¶
H$hbmVm h¡& nm°{bWrZ
Am ¡ a nrdrgr H w $N >
VmngwKQ²>¶ h¡& {Ibm¡Zo,
H§$Kr Am¡a {d[^Þ àH$ma
Ho$ nmÌm| Ho$ CËnmXZ ‘|
BZH$m Cn¶moJ hmoVm h¡&
H w $N > AÝ¶ àH$ma H o $
nbmpñQ>H$ h¢, Omo EH$ ~ma
T>m§Mo ‘| S>mbZo Ho$ níMmV
Ja‘ H$aZo na ^r Za‘
Zht hmoVr& BÝh| Vmn Ñ‹T> ßbmpñQ>H$ H$hVo h¢&
~oH$bmBQ> Am¡a ‘obm‘mBZ BZHo$ Hw$N> CXmhaU h¢&
³¶m Amn ~Vm gH$Vo h¢ {H$ Q>ßnadoa Vmn Ñ‹T>
ßbmpñQ>H$ h¡ ¶m VmngwKQ²>¶ ßbmpñQ>H$ h¡?

Bggo h‘| ¶h kmV hmoVm h¡ {H$ {d[^Þ
àH$ma Ho$ ßbmpñQ>H$ ‘| {^Þ-{^Þ JwUY‘© nm¶o
OmVo h¢& ßbmpñQ>H$ H$mo gabVm go Jbm¶m Om
gH$Vm h¡ VWm AbJ-AbJ ê$nm| ‘| T>mbm Am¡a
a§Jm¶m Om gH$Vm h¡& Cgo naVm| VWm Vmam| Ho$ ê$n
‘| amob {H$¶m Om gH$Vm h¡& ³¶m ¶h g^r àH$ma
Ho$ ßbmpñQ>H$ Ho$ gmW g§^d h¡& M{bE nVm
bJm¶|&

{MÌ{MÌ{MÌ{MÌ{MÌ-12:
uƒNw˛ouƒNw˛ouƒNw˛ouƒNw˛ouƒNw˛o ~moVb~moVb~moVb~moVb~moVb

CÔoí¶ … bm¡ narjU Ûmam Vmn gwKQ²>¶ VWm
Vmn Ñ‹T> ßbmpñQ>H$ H$s nhMmZ H$aZm&

Amdí¶H$ gm‘J«r … {M‘Q>m, ñnr[aQ> b¡ån,
ßbmpñQ>H$ Ho$ àH$ma (ßbmpñQ>H$ Ho$ Hw$N> Qw>H$‹S>o O¡go
H§$Kr, X§V-~«e H$m h¢S>b, ßbm{ñQ>H$ ~mëQr> H$m
Qw>H$‹S>m, ~V©Zm| H$m h¢S>b, {~Obr ñdrM, ‘obEo‘mBZ
go ~Zo ßboQ> H$m Qw>H$‹S>m, H$m°’$s Ho$ ß¶mbr H$m
Qw>H$‹S>m EH${ÌV H$s{OE)&

{d{Y …

z ñnr[aQ> b¡ån boH$a Cgo ObmBE&
z {M‘Q>o H$s ghm¶Vm go X§V ~«e Ho$ Qw>H$‹S>o

H$mo Cg na nH${‹S>E&
z {MÌ 13 ‘| {XImE AZwgma CgH$m {ZarjU

H$s{OE&
z n«{H«$¶m Ho$ Xm¡amZ hmoZo dmbo ~Xbmdm| H$m

{ZarjU H$s{OE&
z AmnHo$ {ZîH$f© H$mo ZmoQ> H$s{OE {H$ ³¶m

dh Za‘ n‹S>oJm ¶m J§Y Ho$ gmW ObH$a
H$R>moa ~Z OmEJm&

z Bg à{H«$¶m H$mo AbJ-AbJ 3 Qw>H$‹S>m| Ho$
gmW XmohamBE&

z {ZMo Xr JB© gm[aUr ‘| AmnHo$ {ZîH$f© H$mo
ZmoQ> H$s{OE&

gyMZm… Bg {H«$¶m H$mo H$aVo g‘¶ ¶{X Amn
CgHo$ J§Y VWm YwE§ go ~MZm MmhVo h¢, Vmo ZmH$
VWm ‘w§h H$mo H$n‹S>o go T>H$ br{OE& ¶m {MÌ ‘|
{XIm¶o AZwgma hmW H$mo b§~m H$a AnZo Amn H$mo
ñnr[aQ> b¡ån go Xÿa a{IE&

n«¶moJembm

{MÌ -13 : bm¡ n[ajU H$aZm
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 Cnamo³V {H«$¶m ‘| h‘Zo kmV dñVwAm| H$m hr
narjU {H$¶m h¡& {H$gr ^r AkmV dñVw Ho$
VmngwKQ²>¶ VWm VmnÑ‹T> JwU H$mo H¡$go OmZ|Jo&

¶{X Amn bH$‹S>r Ho$ Qw>H$‹S>o, H$mJO, H$n‹S>m ¶m
ñQ>rb H$s N>‹S> H$mo ObmZo go ¶hr g‘mZVm nm¶|Jo&
¶h {H«$¶m ßbmpñQ>H$ go H¡$go AbJ hmoVr h¡?

AmnHo$ {ZarjU ‘| AmnZo VmngwKQ²>¶ VWm
Vmn Ñ‹T> ßbmpñQ>H$ Ho$ {H$Z JwUY‘m] H$mo nm¶m Cgo
ZmoQ> H$s{OE&
Vmn gwKQ²>¶

¶h Cg àH$ma H$m ßbmpñQ>H$ hmoVm h¡, Omo
Ja‘ H$aZo go Za‘ n‹S>Vm h¡ VWm R>§S>m H$aZo na
H$R>moa hmo OmVm h¡& Vmn gwKQ²>¶ EH$ Eogm nm°{b‘a
h¡, Omo Ja‘ H$aZo na Ðd ê$n ‘| n[ad{V©V hmoVm
h¡ VWm Hw$N> Xoa ~ma R>§S>m H$aZo na O‘ OmVm h¡&

gm[aUr-3
H«$.g§. ßbmpñQ>H$ dñVw Ho$ Zm‘ Z‘© (‘¥Xþ)/J§Y Ho$ gmW Vmn gwKQ²>¶/VmnÑ‹T>

ObH$a H$R>moa ~ZVm h¡ ßbmpñQ>H$

1. Xm§V gm’$ H$aZo dmbo ~«e H$m h¢S>b
2. H§$Kr
3. ßbmpñQ>H$ ~mpëQ> H$m Qw>H$‹S>m
4. ~V©Zm| H$m h¢S>b
5. {~Obr H$m ñdrM
6. ^moOZ H$aZo dmbr ßboQ>
7. H$m°’$s H$m ß¶mbm

Š`m Amn OmZVo h¢?
ha‘mZ ñQ>m¡qS>Oa (1881-1965) :

ha‘mZ ñQ>m¡qS>Oa EH$ O‘©Z
Ho$ agm¶Z emñÌr h¢& CÝhm|Zo 1920
‘| H¥${Ì‘ nXmWm] Ho$ {Z‘m©U ‘| EH$
H$X‘ AmJo ~‹T>m¶m, O~ CÝhm|Zo
nVm bJm¶m {H$ Vmn gwKQ²>¶
ßbmpñQ>H$ pñWa hmoVo h¢& ha‘mZ ñQ>m¡qS>Oa Zo
1953 ‘| b§~r loUr AUw VWm nm°{bZa Ho$ àXe©Z
Ho$ {bE Zmo~ob nwañH$ma nm¶m Wm&

VmnÑ‹T> > > > > ßbmpñQ>H$

VmnÑ‹T> ßbmpñQ>H$ dh h¡, Omo gmYmaU VWm
AmH$mam| ‘| T>b OmVo h¢ VWm Ja‘ H$aZo na ^r
CZH$m AmH$ma Zht ~XbVm h¡& VmnÑ‹T> ßbmpñQ>H$
dh H¥${Ì‘ nXmW© h¡, Omo Ja‘ H$aVo g‘¶ Ñ‹T>Vm
nmVo h¢ VWm CÝh| Xmo~mam Ja‘ H$aZo go CZH$m
AmH$ma Zht ~XbVm h¡& CZHo$ Ñ‹T> ~§YZ Ho$ H$maU
do nyd© AmH$ma go Xÿgao AmH$ma ‘| Zht ~XbVm,
dh pñWa hmoVm h¡& Eogr n[apñW{V¶m| ‘| Vmn Ñ‹T>
ßbmpñQ>H$ H$m Cn¶moJ hmoVm h¡, Ohm± pñWaËd H$s
Amdí¶H$Vm hmoVr h¡& h‘ BZH$m Cn¶moJ H$hm± H$a
gH$Vo h¢?

agmoB© Ka H$s dñVwAm| H$mo XoImo ¶m {H$gr
XþH$mZ na OmH$a CZH$m {ZarjU H$s{OE& ³¶m
agmoB© Ho$ g^r ~V©Z nyU©V… YmVw go ~Zo hmoVo h¢?
~V©Z Ho$ h¢S>b {H$g nXmW© go ~Zo hmoVo h¢& Hw$N>
~V©Z g§nyU© ê$n go Aë¶y‘r{Z¶‘, Vm§~m ¶m ñQ>rb
Ho$ Zht ~Zo hmoVo h¢& {’$a dh A{V[a³V nXmW©
³¶m h¡? {dÚwV Am¡a Vmn Ho$ H$‘ g§MmbZ Ho$
H$maU H$B© ~V©Z Ho$ h¢S>b ~ZmZo ‘| ~oH$bmBQ> H$m
Cn¶moJ {H$¶m OmVm h¡& ¶h nXmW© Hw$N> {dÚwV
CnH$aU O¡go pñdM ~moS>© ̂ r ~Zm¶o OmVo h¢& ‘moVr
VWm OoS> O¡go A‘yë¶ aËZ Ho$ {dH$ën ‘| ^r
~¡H$bmBQ> Cn¶moJ {H$¶m OmVm h¡& {MÌ-14 ‘|
~¡H$bmBQ> go ~Zm¶o J¶o Hw$N> dñVwE§ {XImB© JB© h¢&
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Š`m Amn OmZVo h¢?

EH$ Xÿgam Vmn Ñ‹T> nXmW© h¡- ‘obm‘mBZ, Omo
agmoB© H$o$ ~V©Z ~ZmZo H$o$ {bE Cn¶moJ {H$¶m
OmVm h¡& ‘obm‘mBZ go ~V©Z VWm AÝ¶ agmoB© H$m
{H$amZm gm‘mZ ~Zm¶m OmVm h¡& ¶h ’$e© Am¡a
nmofmH$ ~ZmZo ‘| ̂ r Cn¶moJr h¡, ³¶m|{H$ dh AmJ
Zht nH$‹S>Vm& H§$ß¶yQ>a Am¡a Q>r.dr. ^r ‘obm‘mBZ
go ~Zo hmoVo h¢& A~ Amn AnZo Ka ‘| ‘obm‘mBZ
H$s dñVwAm| H$s gy{M ~ZmAmo& Amn {MÌ 15 ‘|
‘obm‘mBZ go ~Zr Hw$N> dñVwE§ XoI gH$Vo h¢&

h‘ ßbmpñQ>H$ H$mo A{YH$ ™“nƒ™“nƒ™“nƒ™“nƒ™“nƒ ³¶m| tzoztzoztzoztzoztzoz h¢?
ßbmpñQ>H$ A-{H«$¶merb h¡… AmnZo AZŵ d {H$¶m

hmoJm {H$ bmoho Ho$ ’$mQ>H$, H$sbo Am{X O~ dm¶w ‘|
Iwbo n‹S>o hm|, Vmo CÝh| O§J bJVm h¡& bo{H$Z ³¶m ¶h
ßbmpñQ>H$ H$s dñVwAm| H$mo ^r hmoVm h¡? ßbmpñQ>H$ H$m
nXmW© gabVm go jrU Zht hmoVm& Bg{bE ¶o H$B©
Vah Ho$ nXmW© g§J«{hV H$aZo Ho$ {bE Cn¶moJ {H$¶o
OmVo h¢, {Og‘| amgm¶{ZH$ nXmW© ^r h¢& Amn AnZo
A{^^mdH$ Am¡a CZHo$ A{^^mdH$ go ny{N>E {H$
CZHo$ O‘mZo ‘| H$m¡Zgr àH$ma H$s ~mpëQ>¶m± Cn¶moJ
H$s OmVr Wt& Amn H$h gH$Vo h¢ {H$ ßbmpñQ>H$ H$s
~mëQ>r O§J Zht nH$‹S>Vr Am¡a ³¶m? ßbmpñQ>H$ ~hþV
hëH$m, ‘O~yV, {Q>H$mD$ Am¡a AmH$mam| Am¡a n[a‘mUm|
‘| BgH$mo T>mbm Om gH$Vm h¡& gm‘mÝ¶V… ßbmpñQ>H$
YmVwAm| go gñVo hmoVo h¢&

ßbmpñQ>H$ CÚmoJ Ho$ ßbmpñQ>H$ CÚmoJ Ho$ ßbmpñQ>H$ CÚmoJ Ho$ ßbmpñQ>H$ CÚmoJ Ho$ ßbmpñQ>H$ CÚmoJ Ho$ \åN˛
S>m°. {b¶mo h|{S´>H$ ~oH$bm§S>

Zm‘H$ ~opëO¶Z d¡km{ZH$ Zo
~oH$bmBQ> H$m Am{dîH$ma {H$¶m&
1889 ‘| do AÀN>r d¥{Îm Ho$
AÝdofU ‘| g§¶w³V amîQ́> A‘o[aH$m
‘| AmH$a ~g J¶o& 1907 ‘|
dh O~ EH$ ñdV§Ì agm¶{ZH$ H$m H$m¶© H$a ahm
Wm, V~ g§¶moJde dh H$m~}{bQ> Aåb Am¡a
’$m‘©bS>rh¡S> Ho$ ¶m¡{JH$ H$mo nhMmZm& O~ dh
Bg ¶m¡{JH$ Ho$ R>mog ê$n H$mo {nKbmZo H$m à¶ËZ
{H$¶m, Vmo dh Zht {nKb ahm Wm Mmho Vmn‘mZ
{H$VZm hr A{YH$ hmo& S>m°. ~oH$bm§S> H$mo dV©‘mZ
ßbm{ñQ>H$ CÚmoJ H$m {nVm ‘mZm OmVm h¡& BZH$m
Zmam h¡ ¶h Zht ObVm& ¶h Zht {nKbVm&

J‘© {nZ narjU …J‘© {nZ narjU …J‘© {nZ narjU …J‘© {nZ narjU …J‘© {nZ narjU …
EH$ {X¶m J¶m Qw>H$‹S>m ~oH$bmBQ> h¡ ¶m Zht

nhMmZZo Ho$ {bE EH$ ~hþV J‘© {nZ Omo ObVr
hþB© bm¡ go {ZH$mbr JB© h¡, Cg na bJmAmo& ¶{X
dh Qw>H$‹S>m ~oH$bmBQ> H$m h¡, Vmo dh {nZ Cg‘|
Zht OmEJr& dh Aåbr¶ J§Y Ho$ gmW EH$
~¢JZr {M• N>mo‹S>oJr& ¶h à¶moJ H$aVo g‘¶ Amn
C{MV VWm g§a{jV dñVwE§ Oogo Jm°Jëg Am¡a
½bmoãg nhZo ah|, ³¶m|{H$ ¶{X dh Qw>H$‹S>m ~oH$bmBQ>
Zht h¡, Vmo AmJ nH$‹S>Zo H$s g§̂ mdZm hmoJr&

{MÌ {MÌ {MÌ {MÌ {MÌ -14 : ~oH$bmBQ> H$s dñVwE±~oH$bmBQ> H$s dñVwE±~oH$bmBQ> H$s dñVwE±~oH$bmBQ> H$s dñVwE±~oH$bmBQ> H$s dñVwE±

AmnHo$ Ka ‘| {dÚwV Vma na ßbmpñQ>H$ H$s nwVmB©
³¶m| hmoVr h¡? AmnZo Vdo, Hw$H$a Am¡a ñH«y$ S´>mBda Ho$
h¢S>b XoIo hm|Jo& do ßbm{ñQ>H$ Ho$ ³¶m| ~Zo hmoVo h¢?
ßbmpñQ>H$ Vmn Am¡a {dÚwV Ho$ Hw$MmbH$ h¡&

 gmo{ME-MMm© H$s{OE

Hw$N> ’«$mB©-n¡Z Zm°Z-pñQ>H$ H$hbmVo h¢& do
³¶m| Zm°Z-pñQ>H$ H$hbmVo h¢?
’$mBa‘¡Z Eogr nmofmH$ nhZVo h¢, Omo
AmJ Zht nH$‹S>Vr& ¶h H¡$go g§̂ d h¡?

{MÌ {MÌ {MÌ {MÌ {MÌ -15 : ‘ob‘mBZ H$s dñVwE±‘ob‘mBZ H$s dñVwE±‘ob‘mBZ H$s dñVwE±‘ob‘mBZ H$s dñVwE±‘ob‘mBZ H$s dñVwE±
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{MÌ {MÌ {MÌ {MÌ {MÌ -16 : nmoñQ>‘mQ> ©‘ Ho$ níMmV Jm¶ Ho$ noQ> ‘| nm¶onmoñQ>‘mQ> ©‘ Ho$ níMmV Jm¶ Ho$ noQ> ‘| nm¶onmoñQ>‘mQ> ©‘ Ho$ níMmV Jm¶ Ho$ noQ> ‘| nm¶onmoñQ>‘mQ> ©‘ Ho$ níMmV Jm¶ Ho$ noQ> ‘| nm¶onmoñQ>‘mQ> ©‘ Ho$ níMmV Jm¶ Ho$ noQ> ‘| nm¶o

J¶ o ßbmpñQ >H$ W ¡{b¶m ±J¶ o ßbmpñQ >H$ W ¡{b¶m ±J¶ o ßbmpñQ >H$ W ¡{b¶m ±J¶ o ßbmpñQ >H$ W ¡{b¶m ±J¶ o ßbmpñQ >H$ W ¡{b¶m ±

n¶m©daU Am¡a ßbmpñQ>H$
AmnZo N˛Y∫z Nz˛ jz∫ N˛Áz tzQÁ “ÁzTÁ@ Få™ı Hw$N>

dñVwE± Etw≈Æ hmo OmVr h¢ Am¡a Hw$N> b§~o g‘¶ VH$
d¡gr hr ahVr h¢, gmo{ME? Omo bwßV Zht hmoVr,
CZ‘| go A{YH$m§e ^mJ nm°{bWrZ W¡{b¶m± hmoVr
h¡§& nm°{bWrZ ßbmpñQ>H$ H$m EH$ CXmhaU h¡, ¶h
gm‘mÝ¶V… gm‘mZ CR>mZo Ho$ {bE W¡{b¶m| Ho$ ê$n ‘|
Cn¶moJ {H$¶m OmVm h¡& BYa-CYa ’|$H$s JB©
nm°{bWrZ W¡{b¶m§ S´>oZoO ~§X hmoZo H$m H$maU h¡&

OmZda ImgH$a Jm¶ ^moOZ go ^ar hþB©
nm°{bWrZ W¡{b¶m± Im OmVr h¡& ³¶m Amn CgH$m
n[aUm‘ OmZVo h¢& {MÌ-16 Xo{IE Am¡a n¶m©daU
na ßbmpñQ>H$ Ho$ Xþîà^md Ho$ {df¶ ‘| gwàr‘H$moQ>©
Ho$ AmXoe H$mo n{‹T>E&

‘w»¶ Ý¶m¶mb¶ Ho$ AmXoe na {~ëHw$b nVbo
ßbmpñQ>H$ ~¡Jm| na ~§Xr bJmB© JB© h¡& ~§Xr {H$¶o
J¶o ßbmpñQ>H$ ~¡Jm| ‘| VWm AmOH$b Cn¶moJ H$s
Om ahr ßbmpñQ>H$ ~¡Jm| ‘| ³¶m A§Va h¡? AmnZo
CZ ~¡Jm| na ³¶m XoIm? ßbmpñQ>H$ H$m n¶m©daU
na ZH$mamË‘H$ à^md H$mo H$‘ H$aZo Ho$ {bE Hw$N>
à¶ËZ {H$¶o Om aho h¢?

O~ h‘ ßbmpñQ>H$ H$mo ObmVo h¢ Vmo Cggo
dm¶w àXÿfU ’¡$bVm h¡& ßbmpñQ>H$ Ho$ H$maU ³¶m
g‘ñ¶mE§ hmo gH$Vr h¢? ¶o g‘ñ¶mE§ ³¶m| {Z{‘©V
hmoVr h¢?

“AmZo dmbr nr‹T>r Ho$ {bE ßbmpñQ>H$ W¡{b¶m± EQ>‘ ~‘
go ^r A{YH$ KmVH$ h¢&”- gwàr‘ H$moQ>©.

ßbmpñQ>H$ W¡{b¶m| H$m {dñV¥V Cn¶moJ Am¡a
CZH$m A{Z¶{‘V {ZîH$mgZ go hmo aho Vmbm~,
Prb Am¡a S´>oZoO ~§X hmoVo h¢& gwàr‘ H$moQ>© Zo
MoVmdZr XoVo hþE H$hm {H$ ¶h na‘mUw ~‘ go
^r A{YH$ KmVH$ h¡, ^mdr nr‹T>r Ho$ {bE&
Am§Y« àXoe Ho$ EH$ EZOrAmo Zo H$moQ>© Ho$ AmJo
¶h ~mV aIr {H$ Jm¶m| Ho$ noQ> ‘| go 30-60
{H$bmo ßbmpñQ>H$ W¡{b¶m± {‘br, Omo ßbmpñQ>H$
H$s W¡{b¶m | H$m o ’ | $H$Z o ‘| bm oJm | H$m
AZwÎmaXmBËdnyU© ì¶dhma Am¡a ZJa nm{bH$m
H$m ì¶W© nXmW© O‘m H$aZo ‘| CgH$m Ag’$bVm
nyU© ì¶dhma {Oå‘oXma h¡& bo{H$Z ~|M Zo CZ
~‹S>o àíZm| H$m CÎma XoZm MmhVr Wr, Omo
ßbmpñQ>H$ W¡{b¶m| Ho$ {dMmahrZ Cn¶moJ go
Zht n¶m©daU H$mo IVam h¡, ~pëH$ nyao ‘Zwî¶
Om{V H$mo hr h¡& h‘ g~ XoI aho h¢ {H$
Vbm~, Prb Am¡a ehar grda àUmbr ßbmpñQ>H$
~¡Jm| go ~§X n‹S> ahr ho& ¶{X h‘ ßbmpñQ>H$ na
nyU© ~§Xr Zht bJm¶|Jo ¶m CZHo$ CËnmXH$m| H$mo
gmar ßbmpñQ>H$ ~¡J dmng boZo Ho$ {bE ‘O~ya
Zht H$a|Jo, Vmo h‘mar AmZo dmbr nr‹T>r H$mo
BgHo$ ^¶§H$a n[aUm‘m| H$mo ^moJZm n‹S>oJm, Omo
AUw ~‘ {dñ’$moQ>H$ go ^r A{YH$ IVaZmH$
hmoJr& Ý¶m¶mYre qgKdr VWm ‘wImonmÜ¶m¶
Zo H$hm {H$ ßbmpñQ>H$ Ho$ W¡{b¶m| ‘| nmZr
^aH$a ha {XZ Xoe ̂ a ‘| Agä¶ VWm A‘mZdr¶
VarHo$ go BYa-CYa ’|$H$ aho h¢§ AZw‘mZ h¡ {H$
à{V{XZ 100 {‘{b¶Z go A{YH$ nmZr H$s
W¡{b¶m± Xoe ^a Ho$ g^r eham| VWm ZJam| ‘|
’|$Ho$ Om aho h¢&
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Jb OmVo h¢& ‘§X J{V go AnKQ>Z n¶m©daU àXyfU
H$m H$maU ~ZVr h¡& H¥${Ì‘ nXmWm] H$s ObZ
{H«$¶m ̂ r ‘§X hmoVr h¡, {’$a ̂ r do nyU© ê$n go Zht
ObVo h¢& ¶h ObZ {H«$¶m H$B© àH$ma H$s Oharbr
J¡gm| H$mo dmVmdaU ‘| N>mo‹S>Vr h¡, {Oggo dm¶w
àXÿfU ’$¡bVm h¡& Bg{bE h‘| ßbmpñQ>H$ H$m Cn¶moJ
~§X ¶m H$‘ H$aZm Mm{hE& CZ {H«$¶mAm| H$s
gmaUr ~ZmBE, Ohm± h‘ ßbmpñQ>H$ Ho$ ~Xbo {H$gr
Am¡a dñVwAm| H$m Cn¶moJ H$a gH$Vo h¢&

EúVbå, nwZ…MH«$U, nwZ©Cn¶moJ VWm nwZ…àmpßV
– 4R {gÕm§V

³¶m h‘ ßbmpñQ>H$ H$m nyU© ~{hîH$ma H$a
gH$Vo h¢? ßbmpñQ>H$ Zo AmO gä¶Vm H$mo nyU© ê$n
go EH$ {X¶m h¡& h‘mao OrdZ H$m àË¶oH$ H$X‘
ßbmpñQ>H$ go Ow‹S>m hwAm h¡& Bggo ¶h nVm MbVm h¡
{H$ h‘ ßbmpñQ>H$ Ho$ Cn¶moJ H$mo nyU© ê$n go Zht
amoH$ gH$Vo h¢& bo{H$Z h‘ ßbmpñQ>H$ Ho$ Cn¶moJ ‘|
H$‘r, nwZ…MH«$U VWm nwZ©Cn¶moJ H$a n¶m©daU na
CgHo$ à^md H$mo H$‘ H$a gH$Vo h¢& h‘ nwZ… àmßV
{d{Y go ì¶W© nXmWm] H$mo Cn¶moJr nXmWm] ‘|
n[ad[V©V H$a gH$Vo h¢& M{bE h‘  4R {gÕm§V
H$mo n¶m©daU Ho$ {bE n[apñW{V {à¶ ~ZmZo H$s
MMm© H$a|&

ßbmpñQ>H$ Ho$ Cn¶moJ H$mo H¡$go H$‘ {H$¶m OmE?

O~ Amn {H$gr emXr ¶m g‘mamoh ‘| OmVo h¢,
Vmo ³¶m XoIVo h¢? Amn H$m¡Zgr ßboQ>m| ‘| ^moOZ
H$aVo h¢? nmZr nrZo Ho$ {bE H$m¡Zgo {Jbmgm| H$m
Cn¶moJ H$aVo h¢? AmBgH«$s‘ VWm {‘R>mB© namogZo
Ho$ {bE H$m¡Zgr H$Q>mo[a¶m| H$m Cn¶moJ hmoVm h¡?
Må‘M {H$ggo ~Zo hmoVo h¢? ¶o g^r dñVwE± ßbmpñQ>H$
go ~Zr hmoVr h¡& AZw‘mZ bJmBE EH$ g‘mamoh Ho$
~mX {H$VZo ßbmpñQ>H$ H$m Hy$‹S>m O‘m hmoVm hmoJm&

H$m¶©H$bmn-9
O¡d EúVbå VWm AO¡{dH$ EúVbå

Hw$N> ’$b, gpãO¶m| Ho$ {N>bHo$ ì¶W© H$mJO Ho$
Qw>H$‹S>o, ~Mm hþAm ^moÁ¶ nXmW©, gyVr H$n‹S>m VWm
ßbmpñQ>H$ ~¡J bmo& CZH$mo EH$ JS²>T>o ‘| S>mb Xmo
VWm Omo erK«Vm go JbVo h¢, CZH$s gm[aUr
~ZmBE&

gmaUr-4

’$bm| VWm gpãO¶m|

Ho$ {N>bHo$

~mgr ^moO¶ nXmW©

ì¶W© H$mJO Ho$ Qw>H$‹S>o
gyVr H$n‹S>m

ßbmpñQ>H$ ~¡J

Amn XoImoJo {H$ nmZr, àH$me VWm Am°p³gOZ
H$s CnpñW{V ‘| Hw$N> nXmW© N>moQ>o N>moQ>o Qw>H$‹S>m| ‘|
{d^m{OV hmo OmVo h¢& ~¡p³Q>[a¶m Ûmam BZ Qw>H$‹S>m|
H$m nwZ… {d^mOZ hmoVm h¡& Bgo AnKQ>Z H$hVo h¢&
Omo nXmW© àmH¥${VH$ àUmbr ‘| AmgmZr go AnK{Q>V
hmo OmVo h¢, CÝh| EúVbå H$hVo h¢ VWm Omo
AnK{Q>V Zht hmoVo h¢, CÝh| AO¡{dH$ EúVbå
H$hVo h¢&

nXmWm] H$mo AnK{Q>V hmoZo ‘| bJo g‘¶mZwgma
CÝh| O¡{dH$ ¶m AO¡{dH$ EúVbå H$s emIm ‘|
S >mbm OmVm h ¡& nXmWm ] H o $ EúVbå ‘|
bJo g‘¶ H$mo kmV H$aZo dmbo ñÌmoVm| H$s ImoO
H$s{OE&

AÝ¶ nXmWm] H$s Anojm ßbmpñQ>H$ H$mo JbZo ‘|
A{YH$ g‘¶ ¶m AZoH$ df© bJVo h¢& O~{H$ gãOr
VWm ’$bm| Ho$ {N>bHo$, ~mgr ̂ moOZ, Am{X A{VerK«

Etw≈Æ “Ázåz ™ı ¬TÁ
Ã™Æ

úu∫ƒo|å√Æs| útÁsÁz | Â Nz˛
üN˛Á∫
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Cn¶moJ VWm ’|$H$ Bg àWm H$mo ³¶m h‘ amoH$
gH$Vo h¢? CZ {d{Y¶m| H$s MMm© H$s{OE {Oggo
h‘ ßbmpñQ>H$ Ho$ nwZ©Cn¶moJ go n¶m©daU na hmoZo
dmbo ZH$mamË‘H$ à^md H$mo amoH$ gHo$& ßbmpñQ>H$
H$mo O‘rZ ‘| Jm‹S>Zm VWm ̂ ñ‘H$mar ¶§Ì ‘| CgH$mo
XhZ H$aZm ¶o ßbmpñQ>H$ H$mo AnK{Q>V H$aZo H$s
Hw$N> {d{Y¶m§ h¢& BZH$m ^r Xþîn[aUm‘ hmo gH$Vm
h¡& Bg{bE ßbmpñQ>H$ H$m Cn¶moJ gmdYmZrnyd©H$
H$aZm Mm{hE VWm Ohm± VH$ hmo gHo$ CgHo$
Cn¶moJ H$mo KQ>mH$a nwZ©Cn¶moJ H$aZo H$s H$mo{ee
H$aZr Mm{hE&

nwZ©Cn¶moJ

³¶m AmnZo Ü¶mZ {X¶m h¡ {H$ O~ h‘ ~mOma
OmVo h¢, V~ {~Zm W¡br {bE OmVo h¢ Am¡a O~
dmng AmVo h¢, Vmo hmW ‘| ~hþV go ßbmpñQ>H$ ~¡J
nH$‹S> H$a bmVo h¢& h‘ {OVZr ~ma ~mOma OmVo
h¢, CVZo A{YH$ ßbmpñQ>H$ ~¡Jm| H$mo O‘m H$aVo h¢&
BZ‘| go Hw$N> AZoH$ ~ma Cn¶moJr hmoVo h¢& ³¶m h‘
Eogm H$aVo h¢? ßbmpñQ>H$ dñVwAm| H$mo h‘ CgHo$
A{YH$V‘ Cn¶mo{JVm Ho$ {bE ~ma-~ma Cn¶moJ
H$a gH$Vo h¢& ¶h h‘ g~H$s {Oå‘oXmar h¡ {H$ h‘
n¶m©daU H$mo n[apñW{V {à¶ ~ZmE aI|& O~
AmnH$mo bJo {H$ H$moB© dñVw AàM{bV hmo JB© h¡,
VWm CgHo$ ñWmZ na Amn H$moB© ZB© dñVw IarXZm
MmhVo h¢, Vmo Amn Cgo {H$gr H$moZo ‘| aIZo go
AÀN>m Xÿgam| H$mo Cn¶moJ H$aZo Ho$ {bE Xr{OE& ³¶m
Amn Hw$N> CXmhaU ~Vm gH$Vo h¢, Ohm± na ßbmpñQ>H$
H$m nwZ©Cn¶moJ hmo ahm h¡ Am¡a {H$g ê$n ‘|&

nwZ…MH«$U

AmnZo XoIm hr hmoJm {H$ AmnH$s ‘m§ ßbmpñQ>H$
H$s Qy>Q>r-’y$Q>r dñVwE§ Omo AZwn¶moJr hmoVr h¡, CÝh|

H$~m‹S>r dmbo H$mo ~oMVr h¡& H$~m‹S>r dmbm CZH$m
³¶m H$aVm hmoJm? H$~m‹S>r dmbo g^r Kam| go
ßbmpñQ>H$ O‘m H$a Cgo nwZ…MH«$U Ho$ {bE ^oOVo
h¢& Bg nwZ…MH«$U ‘| nwamZr dñVwAm| H$s AÀN>r
g’$mB© H$a AbJ AmH$ma ‘| T>mbH$a ZB© dñVwAm| H$m
{Z‘m©U {H$¶m OmVm h¡&

z  ³¶m g^r àH$ma Ho$ ßbmpñQ>H$ H$m nwZ… MH«$U
   hmo gH$Vm h¡?

AmOH$b {díd ‘| 60,000 go A{YH$ àH$ma
Ho$ ßbmpñQ>H$ nm¶o OmVo h¢& (H¥${Ì‘ aoeo {OZH$s
MMm© H$a MwHo$ h¢ do ̂ r EH$ àH$ma Ho$ ßbmpñQ>H$ h¡)
BZ 60,000 ‘| go h‘ {g’©$ N>h àH$ma Ho$ ßbmpñQ>H$
H$m {Za§Va Cn¶moJ H$a aho h¡& h‘Zo XoIm BZ N>h
àH$ma Ho$ ßbmpñQ>H$ H$mo H$moS> {X¶o J¶o h¢& ¶o H$moS>
h‘| nwZ… MH«$U {H«$¶m ‘| ghm¶H$ hmoVo h¢&

PET (H$moS> 1) Am¡a HDPE (H$moS> -2)
gmYmaUV… nwZ… M{H«$V hmoVo h¢& bo{H$Z LDPE
(H$moS> – 4 H¡$ar ~¡J ~ZVo h¢) H$m nwZ… MH«$U Zht
hmo gH$Vm& Cgr àH$ma PVC (H$moS>-3) Omo nmBn
~ZmZo ‘| Cn¶moJr hmoVm h¡, H$m A^r nwZ… MH«$U
Zht hm o ahm h ¡& PS (H$m oS > -6), {OgH$m
Cn¶moJ H$m°{’$ H$n, A§S>m| Ho$ ~³go, ‘y§J’$br H$mo
n¡H$ H$aZo VWm Amhma n¡qH$J ‘| hmoVm h¡,
CgH$mo nwZ… M{H«$V {H$¶m Om gH$Vm h¡& nwZ…
MH«$U Ûmam dñVw Ho$ ‘yb nXmW© H$mo [’$a go àmßV
H$a gH$Vo h¢&

nwZ…MH«$U H$moS>

{H«$¶m H$bmn 7 ‘| nwZ… MH«$U Ho$ {M•m| Ho$
Cn¶moJ na Hw$N> àíZ CR>m¶o J¶o h¢& CZH$s MMm©
A~ h‘ Bg ^mJ ‘| H$a|oJo&
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ßbmpñQ>H$ CÚmoJ Ho$ g‘yh Zo Inc. (SPI) Zo
1988 ‘| BpÀN>V aoPrZ nhMmZ Ho$ {bE H$moqS>J
nÕ{V H$mo nwZ… MH«$U Ho$ {bE ghm¶H$ ê$n ‘| ewê$
{H$¶m h¡& SPI H$moqS>J nÕ{V Zo Kaobw H$~m‹S>r
dñVwAm| aoPrZ H$s ‘mÌm H$mo {XIm¶m h¡& ßbmpñQ>H$
Ho$ Kaobw dñVwAm| na aoPrZ H$s g§»¶m {MÌ-9 ‘|
{XIm¶o AZwgma {M{•V H$s OmVr h¡&

ßbmpñQ>H$ H$mo nhMmZZo Ho$ {bE nwZ… MH«$U
g§Ho$V H$mo Vram| Ho$ ê$n ‘| utQÁÆÁ TÆÁ “{@ CZHo$
~rM Xr JB© g§»¶m H$mo N>mo‹S> XoVo h¢, O¡gm {H$ {MÌ
18 ‘| Xem©¶m J¶m h¡& Cgo d¡pídH$ nwZ… MH«$U
{M• H$hVo h¢&

nwZ… MH«$U {d{Y ‘| H$moS> H$m ³¶m ‘hËd h¡?

àË¶oH$ ßbmpñQ>H$ H$mo AbJ-AbJ {d{Y¶m| go
{Z{‘©V {H$¶m OmVm h¡& nwZ… MH«$U à{H«$¶m ‘| ¶{X
H$moS> H$mo Ü¶mZ X|Jo, Vmo Cg à{H«$¶m H$m dh nyU©
^mJ ZîQ> hmo OmVm h¡& Bg{bE ¶h Amdí¶H$ h¡
{H$ EH$ g‘¶ ‘| {g’©$ EH$ H$moS> H$mo hr nwZ…
M{H«$V {H$¶m OmE& ¶{X Amn EH$ nwZ… MH«$U
à{H«$¶m H$mo {H$gr gmYmaU noQ> ~moVb H$mo S>mbVo
h¢, Vmo dh nyao ^mJ H$mo ZîQ> H$a XoVm h¡& ³¶m| ?
MMm© H$s{OE&

{~Zm H$moS> {H$¶o J¶o ßbmpñQ>H${~Zm H$moS> {H$¶o J¶o ßbmpñQ>H${~Zm H$moS> {H$¶o J¶o ßbmpñQ>H${~Zm H$moS> {H$¶o J¶o ßbmpñQ>H${~Zm H$moS> {H$¶o J¶o ßbmpñQ>H$

³¶m g^r ßbmpñQ>H$ ‘| aoPrZ H$s ‘mÌm A§{H$V
hmoVr h¡? ßbmpñQ>H$ Q´>¡n, {Ibm¡Zo, H$åß¶yQ>a H$s
~moS>© VWm AÝ¶ H$B© dñVwE§ BZ g§Ho$Vm| ‘| Zht AmVo
h¢& {d{^Þ àH$ma Ho$ ßbmpñQ>H$ aoPrZ ¶m {‘lU
H$s ghm¶Vm go {^Þ-{^Þ àH$ma H$s ßbmpñQ>H$
dñVwE§ J«mhH$m| Ho$ Amdí¶H$Vm AZwgma ~Zm¶o O
aho h¢& ³¶m hOmam| àH$ma Ho$ ßbmpñQ>H$ H$mo H$moB©
g§»¶m Xr Om gH$Vr h¡? ÑpîQ> go {d{dY àH$ma Ho$
ßbmpñQ>H$ H$m nwZ… MH«$U g§^d Zht h¡, H$¶m|{H$
ha EH$ ßbmpñQ>H$ H$s JwUdÎmm Hw$N> {ZMbo ñVa H$s
hmoVr h¡& A{YH$Va H$moS> EH$ VWm H$moS> Xmo H$m hr
nwZ… MH«$U {H$¶m OmVm h¡&

nwZ…àmpßVnwZ…àmpßVnwZ…àmpßVnwZ…àmpßVnwZ…àmpßV

gdm}ƒ Ý¶m¶mb¶ Zo ^maV Ho$ g^r eham| H$mo
2003 VH$ R>mog ‘b nXmWm] Ho$ ì¶dpñWH$aU Ho$
{bE AZoH$ {d{Y¶m| H$mo ‘mÝ¶ H$aZo H$m AmXoe
{X¶m h¡& ZJa nm{bH$m Ho$ R>mog ‘b nXmW© H$Mao ‘|
A{YH$m§e ^mJ ßbmpñQ>H$ H$m hmoVm h¡& R>mog H$Mao
Ho$ ì¶dñWmnZ ‘| Bg AmXoe H$m ‘hËdnyU© ¶moJXmZ
ahm h¡& H$Mao H$m AZwà¶moJ {dÚwV, D$î‘m {OdmBZ
VWm BªYZ Ho$ ê$n ‘| O¡{dH$ VWm Cpî‘¶ ‘mÜ¶m| go
{H$¶m Om gH$Vm h¡& AmnHo$ Jm§d/eha ‘| Bg
àH$ma H$Mao Ho$ AZwà¶moJ Ho$ {bE H$moB© R>mog H$X‘
CR>m¶o Om aho h¢ ¶m Zht? 4R {gÕm§V H$mo Amn
H¡$go gamh|Jo?

{MÌ {MÌ {MÌ {MÌ {MÌ -17 : d¡pídH$ nwZ… MH«$U {M•d¡pídH$ nwZ… MH«$U {M•d¡pídH$ nwZ… MH«$U {M•d¡pídH$ nwZ… MH«$U {M•d¡pídH$ nwZ… MH«$U {M•
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H¥${Ì‘ aoeo {OZ BH$mB¶m| go ~ZVo h¢, CÝh| ~hþbH$ (nm°{bZa) H$hVo h¢&
ao¶m°Z gobwbmog V§Vw go ~ZZo dmbm H¥${Ì‘ aoe‘ h¡&
Zm¶bm°Z H$mo H$mo¶bm, nmZr VWm dm¶w O¡go H$ÀMo nXmWm] H$s ghm¶Vm go H¥${Ì‘ {d{Y Ûmam ~Zm¶m
OmVm h¡&
nm°{bñQ>a EH$ H¥${Ì‘ aoem h¡&
E{H«${bH$ H¥${Ì‘ D$Zr YmJm h¡, Omo H$mo¶bm, hdm, nmZr, Vob VWm MyZo Ho$ nËWa go ~ZVm h¡&
H¥${Ì‘ aoeo ~ZmZo H$o$ {bE noQ´>mo-amgm¶{ZH$ nXmWm] H$m Cn¶moJ H$aVo h¢&
gmYmaUV… ao¶m°Z, Zm¶bm°Z, nm°{bñQ>a VWm E{H«${bZ O¡go H¥${Ì‘ aoem| H$m Cn¶moJ hmoVm h¡&
{d{^Þ aoeo EH$ Xÿgao go ‘O~yVr, nmZr gmoIZo H$s j‘Vm, ObZ AWdm j‘Vm Xa VWm {Q>H$mD$nZ
‘| AbJ-AbJ hmoVo h¢&
ßbmpñQ>H$ VWm H¥${Ì‘ aoeo h‘mao OrdZ H$mo Mmam| Amoa go T>H$ {X¶m h¡&
ßbmpñQ>H$ Ho$ Adeof n¶m©daU Ho$ {‘Ì Zht h¡&
ßbmpñQ>H$ Ho$ AnKQ>Z (JbZ) Ho$ {bE ~hþV df© bJVo h¢&
H¥${Ì‘ aoeo VWm AÀN>r JwUdÎmm dmbo ßbmpñQ>H$ H$m nyU© Cn¶moJ H$a n¶m©daU H$s hm{Z H$mo H$‘
H$aZo Ho$ {bE ßbmpñQ>H$ H$m {ddoH$hrZ Cn¶moJ H$‘ H$aZm Mm{hE&
H¥${Ì‘ aoem| Ho$ Cn¶moJ H$s ì¶mnH$Vm Kaobw dñVwAm| go ñdmñÏ¶ H|$Ðm| VH$ ’¡$br hþB© h¡&
H¥${Ì‘ aoeo àmH¥${VH$ VWm AàmH¥${VH$ aoem| H$m g§{‘lU hmoVo h¢&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. Hw$N> aoem| H$mo H¥${Ì‘ ³¶m| H$hVo h¢, g‘PmBE? (AS1)

2. oÁú–j õ¬ÁuÀbN˛ MÆÁ “{? FÃNz˛ tÁz GtÁ“∫m tyu\L@ (AS1)

AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?

E•ÆÁÃ ™ı ÃÏáÁ∫

‘w»¶ eãX

EH«o${bH$, H¥${Ì‘ V§Vw, ~oHo$bmBQ>, O¡d {ZåZrH$aU, g§{‘lU, gobwbmog, ^ñ‘H$ ‘obEo‘rZ,
àmH¥${VH$ V§Vw, AO¡{dH$ {ZåZrH$aU, Zm¶bm°Z, noQ´>mo agm¶Z, ßbmpñQ>H$ ~hþbH$, nm°{b‘mBS>,
nm°{bWrZ, nm°{bñQ>a, ao¶mZ, nwZ… MH«$U, aoe‘ H$m H$s‹S>m, pñnZaoQ>, H¥${Ì‘ YmJo, Q>o[aH$m°Q>, Q>o[a{bZ,
Q>o[aD$Z, Vmn gwKQ²>¶ ßbmpñQ>H$, Vmn Ñ‹T> ßbmpñQ>H$, d¡pídH$ nwZ… MH«$U

SCERT TELA
NGANA



50 g§íbo{fV V§Vw Am¡a ßbmpñQ>H$

3. ßbmpñQ>H$ H§$Q>oZa H$mo g§J«h-CnH$aU Ho$ ê$n ‘| Cn¶moJ H$aVo h¢ ³¶m|? H$maU {b{IE&(AS1)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. H¥${Ì‘ aoem| Zo h‘mao X¡{ZH$ OrdZ H$mo H¡$go n[ad{V©V {H$¶m h¡?(AS1)

2. ¶{X {~Obr Ho$ pñdM H$mo Vmn gwKQ²>¶ ßbmpñQ>H$ go ~Zm¶m OmE, Vmo ³¶m hmoJm?(AS2)

3. ¶{X ßbmpñQ>H$ H$mo AÀN>r Vah go AnK{Q>V Z {H$¶m OmE, Vmo CgHo$ ³¶m Xþîn[aUm‘ hm|Jo?(AS7)
4. ∫Áåy AnZo ‘mVm-{nVm Ho$ {bE gXu Ho$ H$n‹S>o IarXZm MmhVr h¡& Amn Cgo {H$g àH$ma Ho$ H$n‹S>o

IarXZo H$m gwPmd X|Jo, H$maU g{hV g‘PmBE?(AS7)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. ™Áåƒ N˛Áz üÁNw˛uoN˛ oÊoÏEÁzÊ N˛Á uƒN˛¡ú MÆÁı jÓÂjåÁ úgÁ? (AS2)

2. Æut õ¬ÁuÀbN˛ N˛y QÁz\ å “Ázoy oÁz MÆÁ “ÁzoÁ FÃN˛y N˛¡úåÁ N˛yu\L@ (AS2)

3. ßbmpñQ>H$ Ho$ ‘Z‘mZo T>§J go à¶moJ go O¡d-{d{dYVm Ho$ {bE AZoH$ IVao CËnÞ hmoVo h¢& Bg g§X^©
‘| gaH$mar Ed§ J¡agaH$mar g§ñWmAm| H$m ³¶m Xm{¶Ëd h¡?(AS7)

1. ao¶m°Z ~Zm hmoVm h¡ [ ]
a) H$mo¶bo go b) Am°³grOZ go c) ßbm³g go d) gobwbmog go

2. aoe‘r V§VwAm| H$m {MH$Zm Vb àH$me H$mo Ademo{fV H$aVm h¡- [ ]
a)  hm± b) Zht c) Hw$N> Zht H$h gH$Vo&

3. útÁs| \Áz üÁNw˛uoN˛ uƒuá Ãz EúVubo å“yÊ uN˛ÆÁ \Á ÃN˛oÁ@ [ ]

a)  E\{uƒN˛ EúVubo útÁs|   b) \{uƒN˛ EúVubo útÁs| c) úÁ¬yÀb∫ d) åÁ}Æ¬Áå

4. uY“Ωå       t∆Á|oÁ “{? [ ]

a) PET b) HDPE c) LDPE d) EãÆ

5. Få™ı Ãz üÁNw˛uoN˛ oÊoÏ N˛Á{åÃÁ “{? [ ]

a)  ∫zÆÁå b) åÁÆ¬Áå c) úÁ}u¬Àb∫ d) ∫z∆™

Ã“y G∫ YÏuåL@
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üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. oÁú ÃÏVbΩÆ õ¬ÁuÀbN˛ osÁ oÁú –j õ¬ÁuÀbN˛ N˛Áz ú“YÁååz Nz˛ u¬L ¬Á{ \ÁÂY N˛yu\L@

2. EH$ ~mb, aoe‘r YmJm, H$mJO, gyVr YmJm, ßbmpñQ>H$ H$m Q>wH$‹S>m, D$Z H$m Qw>H$‹S>m, añgr H$m EH$
Qw>H$‹S>m boH$a CÝh| gmdYmZrnyd©H$ ObmAmo& CZH$s J§Y Ho$ AmYma na VWm {nKbZo H$s j‘Vm go CÝh|
àmH¥${VH$ VWm H¥${Ì‘ aoem| ‘| {d^m{OV H$s{OE&

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. uƒußãå ÃÊ≈¬zu o oÊoÏEÁzÊ N˛y oÁu¬N˛Á §åÁFL u\åÃz V∫z¬Ï GúÆÁzTy ƒÀoÏEÁzÊ N˛Á uå™Á|m “ÁzoÁ “{?

2. oÁú ÃÏVbΩÆ õ¬ÁuÀbN˛ osÁ oÁú –j õ¬ÁuÀbN˛ Ãz §åz t{uåN˛ GúÆÁzTy ƒÀoÏEÁzÊ Nz˛ uYfi LN˛ufio N˛∫ úÁzÀb∫ o{ÆÁ∫
N˛yu\L@

3. nwZ… MH«$U H$moS>, ßbmpñQ>H$ Ho$ EH«$moZr‘ H$m {dñV¥V Zm‘, Kaobw dñVwAm| ‘| CgH$m Cn¶moJ, do
nwZ©Cn¶moJr h¡ ¶m Zht g‘PmVo hþEEH$ MmQ>© ~ZmBE&
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{nN>br H$jmAm| ‘| h‘Zo Hw$N> nXmWm] ‘| n‹T>m
h¡ {H$ Omo h‘ AnZo X¡{ZH$ OrdZ ‘| Cn¶moJ H$aVo
h¢& h‘ CZHo$ JwUm| Ho$ ~mao ‘| ̂ r n‹T>| h¢& CXmhaU
Ho$ {bE h‘Zo àmH¥${VH$ V§VwAm| Am¡a CZHo$ JwUm| Ho$
~mao ‘| n‹T>m h¡& h‘Zo {‘Q²>Q>r Am¡a CgHo$ JwU VWm
Aåb, jma Am¡a bdUm| Ho$ ~mao ‘| ̂ r n‹T>m h¡& Bg
AÜ¶m¶ ‘| h‘ AbJ nXmW© Ho$ JwUm| Ho$ ~mao ‘|
n‹T>|Jo, {Ogo "YmVw' H$hVo h¢, Omo AmnZo gwZm
hmoJm&

Amn Hw$N> YmVw O¡go Aë¶y‘r{Z¶‘, Vm§~m,
gmoZm, bmohm Am{X H$mo OmZVo hm|Jo& Omo H$_ao Ho$
Vmn_mZ na R>mog AdñWm _| ahVo h¡ nmam EH$ Eogm
YmVw h¡ Omo H$_ao Ho$ Vmn_mZ na Ðd AdñWm _|
nm`m OmVm h¡&

³¶m Amn Hw$N> dñVwAm| Ho$ Zm‘ ~Vm gH$Vo h¢,
Omo YmVwAm| go ~Zo h¢?
{MÌ-1 H$mo Xo{IE& ¶o dñVwE§ H$m¡Zgr YmVw go

~Zr h¢ ~VmBE& Bg gyMr H$mo AnZr OmZH$mar go
AmJo ~‹T>mBE&

AmnH$m CÎma gmoZm hmoJm& Amn Hw$N> Am¡a
Zm‘ O¡go Aë¶y‘r{Z¶‘, Mm§Xr, boS>, bmohm, Vm§~m,
{Q>Z, nmam Am{X H$mo Omo‹S>o hm|oJo&

³¶m Amn‘| go {H$gr Zo ñQ>rb H$m Zm‘ YmVw H$s
gy{M ‘| Omo‹S> {X¶m h¡&
³¶m Amn ñQ>rb H$mo YmVw g‘PVo hmo?
h‘ BZ YmVwAm| Ho$ JwUm| H$mo n‹T>|Jo, {Oggo

AÜ¶m¶ Ho$ A§V ‘| BZ àíZm| Ho$ CÎma Xo gH|$Jo& h‘
EH$ AbJ nXmW© Ho$ ~mao ‘| n‹T>|Jo, {Ogo AYmVw
H$hVo h¢& Omo AmnHo$ {bE Z¶o h¢&

A~ VH$ YmVwAm| H$s Omo gy{M ~Zm¶r h¡,
CZHo$ JwUm| H$m AÜ¶¶Z H$a|Jo&

 ³¶m AmnH$mo ¶o g~ g‘mZ {XIVo h¢?
³¶m g~ M‘H$Vo h¢?
g~ H$R>moa h¡ ¶m ‘¥Xþ h¢?
³¶m do Qy>Q>Vo h¢?
CZHo$ JwUm| H$mo XoIVo hEw ³¶m h‘ BZH$mo Xmo
g‘yhm| ‘o §~m§Q> gH$Vo h¢?
Bg AÜ¶m¶ ‘| h‘ BZ Xmo g‘yhm| H$mo nhMmZZo

H$s MMm© H$a|Jo&

^m¡{VH$ JwU

¶h {d^mJ Ama§^ H$aZo Ho$ nhbo AmnH$mo Hw$N>
bmoho Ho$, Vm§~o Ho$, qOH$ Ho$, J§YH$ MyU©, Aë¶y‘r{Z¶,
J«m’$mBQ> (6B n|{gb H$m boS>), ‘oJZr{e¶‘ Am¡a
Am¶moS>rZ Ho$ Qw>H$‹S>o boH$a H$m¶m©H$bmn H$a|Jo&

AÜ¶m¶

4
YmVw -AYmVw

{MÌ{MÌ{MÌ{MÌ{MÌ-1
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CX²̂ d
{nN>br H$jmAm| ‘| h‘Zo XoIm h¡ {H$ Hw$N>

nXmW© H$m g‘Vb M‘H$sbm hmoVm h¡ Am¡a do
àH$me H$m namdV©Z H$aVo h¢& do àH$me‘mZ
nXmW© H$hbmVo h¢ Am¡a Omo Zht M‘H$Vo do
AàH$me‘mZ H$hbmVo h¢&

H$m¶©H$bmn-1

Hw$N> nXmWm] H$m a§J VWm CX²̂ d H$m {ZarjU
H$a|Jo-

AmnHo$ Z‘yZm| Ho$ CX²^d H$m [ZarjU H$ao§&
CZHo$ a§J H$mo Xo{IE& {ZU©¶ H$s{OE {H$ do
M‘H$sbo h¢ ¶m Zht Am¡a {ZåZ Vm{bH$m ‘|
[aH$mS>© H$s{OE& ¶{X CgH$m Vb J§Xm h¡, Vmo
Cgo aoVrbo H$mJO go gm’$ H$s{OE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m – 1

AmnHo $ {ZarjU go kmV hm oVm h ¡
{H$ Hw$N> nXmW© M‘H$sbo h¢ Am¡a Hw$N>
‘Õ‘ h¢&
z aoVrbo nona go gm’$ H$aZo Ho$ ~mX ^r

H$m¡Zgo nXmW© Zht M‘Ho$?
gmYmaUV… YmVwE± M‘H$sbo hmoVo h¢& bo{H$Z

BgH$m ¶h AW© Zht {H$ g^r àH$me‘mZ dñVwE§
YmVwE§ h¢&

z ³¶m EH$ Xn©U YmVw H$hbmVm h¡?
Zht& Bg{bE Bg H$B© JwUm| H$mo Ü¶mZ ‘|

aIH$a ~Vm gH$Vo h¢ {H$ {X¶m J¶m nXmW© YmVw h¡
¶m Zht&
{ZZmXr

Am¶©Z bmoho Ho$ H$sbm| H$m {S>ã~m bo Om ahm Wm&
O~ dh {’$gb H$a {Ja n‹S>m, Vmo ’$e© na g^r H$sbo
{VVa-{~Va hmo J¶o& dh g‘PZo bJm {H$ O~ H$sbo
ZrMo H$R>moa ’$e© go Q>H$amVo h¢, Vmo Üd{Z CËnÞ hwB©&
CgH$mo dh Üd{Z K§Q>r ~OZo O¡go bJr& ({MÌ 2)
z ³¶m AmnZo XoIm h¡ {H$ ‘§{Xa H$s ñHy$b H$s

K§Q>r {H$g YmVw go ~Zr h¡?
z h‘ ‘§{Xa ‘| bH$‹S>r H$s K§Q>r ³¶m| Zht aIVo h¢?
z ³¶m g^r nXmW© ZrMo {JaZo na Üd{Z CËnÞ

H$aVo h¢?
AmBE h‘ nVm bJmE±&

H$m¶©H$bmn-2

Hw$N> YmVwAm| X²dmam CËnÞ Üd{Z gwZ|Hw$N> YmVwAm| X²dmam CËnÞ Üd{Z gwZ|Hw$N> YmVwAm| X²dmam CËnÞ Üd{Z gwZ|Hw$N> YmVwAm| X²dmam CËnÞ Üd{Z gwZ|Hw$N> YmVwAm| X²dmam CËnÞ Üd{Z gwZ|

{MÌ{MÌ{MÌ{MÌ{MÌ-2
EH$ H$mo¶bo Ho$ Qw>H$‹S>o H$mo ZrMo {JamH$a CgH$s

Üd{Z gw{ZE&
z ³¶m Amn g‘PVo h¢ {H$ H$mo¶bm Üd{Z‘¶ h¡?

qOH$, Vm§~m, J§YH$, Aë¶y‘r{Z¶‘, J«m’$mBQ>,
‘oJZr{e¶‘ Am¡a A¶mo{S>Z Ho$ Hw$N> Z‘yZo br{OE&
H$R>moa Vb na CgH$mo EH$-EH$ H$aHo$ {JamBE&CËnÞ
Üd{Z H$mo Ü¶mZ go gw{ZE Am¡a {ZåZ Vm{bH$m ‘|
[aH$mS>© H$s{OE&

bmohm
qOH$
Vm§~m
J§YH$
Aë¶y‘r{Z¶‘
J«o’$mBQ>
‘oJZr{e¶‘
Am¶moS>rZ

Z‘yZm CX²̂ d àH$me‘mZ/
AàH$me‘mZ

a§J
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Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m 2:

z H$m¡Zgo nXmW© R>mog ’$e© na {JaZo na Üd{Z
CËnÞ H$aVo h¢?
AmnZo XoIm h¡ {H$ Hw$N> nXmW© Üd{Z CËnÞ

H$aVo h¢ Am¡a Hw$N> nXmW© Üd{Z CËnÞ Zht H$aVo
h¢& ~OZo dmbr Üd{Z CËnÞ H$aZo dmbo nXmWmo]
H$mo Üd{Z‘¶ H$hbmVr h¡& gm‘mÝ¶V… A{YH$
YmVwE§ Üd{Z‘¶ hmoVo h¢& nXmW© Omo YmVy Zht h¡
AÜd{Z‘¶ H$hbmVo h¢&

M‘H$ VWm Üd{Z O¡go JwU YmVwAm| go Ow‹S>o
hmoVo h¢& bo{H$Z g^r YmVwAm| ‘| ¶o JwU ahZm
Amdí¶H$ Zht h¡& CXmhaU Ho$ {bE nmam EH$
YmVw h¡, bo{H$Z dh Üd{Z CËnÞ Zht H$aVm&
AWm©V ¶h AÜd{Z‘¶ h¡&
z ‘Zwî¶ H$mo YmVwAm| H$m H$m¡Zgm JwU g~go nhbo

AmH${f©V {H$¶m? nwamVZ Am¡Omam| go h‘| BgH$m
g§Ho$V {‘bVm h¡&

àmMrZ Am¡Omam| H$m B{VhmgàmMrZ Am¡Omam| H$m B{VhmgàmMrZ Am¡Omam| H$m B{VhmgàmMrZ Am¡Omam| H$m B{VhmgàmMrZ Am¡Omam| H$m B{Vhmg
³¶m Amn gmoMVo h¢ {H$ g^r Am¡Oma YmVw go ~Zo h¢? Am{X

‘mZd Zo CgHo$ Am¡Oma nËWa VWm bH$‹S>r go hr ~Zm¶o Wo, Omo
CgH$mo AmgmZr go CnbãY Wo& Yrao-Yrao do O§VwAm| H$s hpS²>S>¶m| H$m
Cn¶moJ H$aZo bJo& CgHo$ níMmV CÝhm|Zo YmVwE§ O¡go Vm§~m Am¡a
bmoho H$m A{dîH$ma {H$¶m& CÝhm|Zo nhMmZm {H$ Vm§~o Am¡a bmoho go
~Zo Am¡Oma, nËWa VWm bH$‹S>r Ho$ ~Zo Am¡Omam| Ho$ ‘wH$m~bo Á¶mXm
‘O~yV h¡& YmVwE§ ‘O~yV hmoZo Ho$ gmW-gmW CZgo ¶h ^r bm^ h¡
{H$ do AmJ na Iy~ J‘© H$a {d{^Þ AmH$mam| Ho$ gm§Mm| ‘| S>mb
gH$Vo h¢& Bg{bE YmVwAm| go AZoH$ Am¡Oma ~ZmZm g§̂ d hþAm&

{MÌ {MÌ {MÌ {MÌ {MÌ -3 : H$sbm bJmZo Ho$ {bEH$sbm bJmZo Ho$ {bEH$sbm bJmZo Ho$ {bEH$sbm bJmZo Ho$ {bEH$sbm bJmZo Ho$ {bE
{d{^Þ nXmWm] go{d{^Þ nXmWm] go{d{^Þ nXmWm] go{d{^Þ nXmWm] go{d{^Þ nXmWm] go

hWm ¡ ‹S >r H$m Cn¶m oJhWm ¡ ‹S >r H$m Cn¶m oJhWm ¡ ‹S >r H$m Cn¶m oJhWm ¡ ‹S >r H$m Cn¶m oJhWm ¡ ‹S >r H$m Cn¶m oJ

Üd{Z‘¶
nXmW©

AÜd{Z‘¶
nXmW©

AmKmVdÜ¶©Vm (AmKmVdÜ¶©Vm (AmKmVdÜ¶©Vm (AmKmVdÜ¶©Vm (AmKmVdÜ¶©Vm (Malleability)))))
³¶m AnZo XoIm h¡ {H$ Mm§Xr H$m nVbm daH$ {‘R>mB©¶m|

na bJm¶m OmVm h¡ Am¡a Aë¶y‘r{Z¶‘ H$m ’$mBb ̂ moOZ
n¡H$ H$aZo Ho$ {bE Cn¶moJ {H$¶m OmVm h¡&

EH$ bwhma H$mo H$m‘ H$aVo hþE {ZarjU H$aZo H$m
à¶ËZ H$a|& dh Ja‘ bmoho Ho$ Qw>H$‹S>m| H$mo ~ma-~ma
nrQ>Vm h¡, O~ VH$ CgH$m AmH$ma ~XbVm h¡&
z ³¶m Amn {MH$Zr {‘Q²>Q>r H$mo Bgr Vah nrQ>H$a

CgH$m AmH$ma ~Xb gH$Vo h¢?
AnZr BÀN>mZwgma dñVwE§ ~ZmZo Ho$ {bE g^r

nXmWm] H$mo nVbo erQ> ‘| ~Xbm Zht Om gH$Vm h¡&

H$m¶©H$bmn-3

nXmW© H$s AmKmVdÜ¶©Vm H$mo nhMm{ZE
H$m¶©H$bmn-2 ‘| Cn¶moJ {H$¶o J¶o nXmWm] Ho$

Z‘yZm| H$mo EH$ hWm¡‹S>o go nr{Q>¶o Am¡a n[adV©Z H$m
{ZarjU H$s{OE& AmnHo$ {ZarjU H$mo Vm{bH$m-
3 ‘| [aH$mS>© H$s{OE&

n[adV©Z H$mn[adV©Z H$mn[adV©Z H$mn[adV©Z H$mn[adV©Z H$m
{Z [ajU{Z[ajU{Z[ajU{Z[ajU{Z[ajU

Z‘yZo H$m Zm‘Z‘yZo H$m Zm‘Z‘yZo H$m Zm‘Z‘yZo H$m Zm‘Z‘yZo H$m Zm‘

MnQ>m hmoZm                bmohm...
Qy>Q>Zm/nmCS>a-MyU©-
Myam

H$moB© n[adV©Z Zht

Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m : 3
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Hw$N> Z‘yZm| H$mo O~ h‘ Omoa bJmH$a nrQ>Vo
h¢, Vmo Hw$N> nXmW© MnQ>o hmVo h¢, Hw$Q> Qy>Q>Vo h¢ Am¡a
Hw$N> YmVwAm| H$m MyU© ~Z OmVm h¡& dh nXmW© Omo
MnQ>o MmXa ‘| ~Xbo Om gH$Vo h¢, AmKmVdYu¶
nXmW© H$hbmVo h¢& AmKmVdÜ¶©Vm YmVwAm| go Ow‹S>m
hþAm EH$ JwU h¡&

bmoho Ho$ ~mao ‘| Amn ³¶m {ZarjU H$a|Jo?
h‘ CgH$mo MnQ>m Zht H$a gH$Vo, bo{H$Z bwhma ¶o
H$m‘ H$a gHo$Jm& dh nrQ>Zo go nhbo J‘© H$aVm
h¡& nXmW© CZHo$ AmKmVdÜ¶©Vm Ho$ AZwê$n ~XbVo
h¢& YmVw O¡go Aë¶y‘r{Z¶‘, Mm§Xr Am¡a gmoZm
A{YH$ AmKmVdYu¶ h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-4

VÝ¶Vm (((((Ductility)))))
h‘ AnZo X¡{ZH$ OrdZ ‘| {d{^Þ n[apñW{V¶m|

‘| Vmam| H$m Cn¶moJ H$aVo h¢& Vm{bH$m-4 ‘| {X¶o
J¶o Z‘yZm| H$mo Xo{IE&

z ³¶m AmnZo Vm{bH$m-4 ‘| {X¶o J¶o nXmWm] go
~Zo Vma XoIo h¢?
¶{X AmnZo Eogr Vma XoIr h¢, Vmo hm§ {b{IE&
Amn AnZo AÜ¶mnH$, {‘ÌJU Am¡a ~‹S>m| H$mo

nyN> H$a {ZU©¶ br{OE {H$ Vma ~ZmZo Ho$ {bE
{H$g nXmW© H$m Cn¶moJ {H$¶m Om gH$Vm h¡&

Cn¶w©³V Vm{bH$m go h‘| ¶h kmV hmoVm h¡ {H$
Hw$N> nXmWm] go Vma Ir§Mo Om gH$Vo h¢ Am¡a Hw$N>
nXmWm] go Vma Zht ItMo Om gH$Vo h¢&

{MÌ {MÌ {MÌ {MÌ {MÌ -5
EH$ nXmW© H$mo Vmam| ‘o§ ItMo OmZo dmbm JwU

VÝ¶Vm H$hbmVm h¡& A{YH$Va YmVwE§ VÝ¶ hmoVr
h¢&
z ³¶m VÝ¶Vm YmVw H$m EH$‘mÌ JwU h¡, Omo

{dÚwV n[anW H$s Vma| ~ZmZo ‘| Cn¶moJr h¡?

A~ h‘ YmVwAm| Ho$ EH$ Am¡a JwU H$s ImoO
H$a|Jo&

uƒtΩÆÏo uƒtΩÆÏo uƒtΩÆÏo uƒtΩÆÏo uƒtΩÆÏo g§MmbZ

AmnZo EH$ Bbo³Q´>r{e¶Z H$mo ñH«y$S´>mBda H$m
Cn¶moJ H$aVo hþE XoIm hmoJm&
z Cg‘| H$m¡Zgo nXmW© “Ázoz h¢?
z Bbo³Q́>r{e¶Z Ho$ ñH«y$ Ś>mBda H$mo YmVw H$m h¢S>b

³¶m| Zht hmoVm?

bmohm
qOH$
H$mna
J§YH$
Aë¶y‘r{Z¶‘
J«o’$mBQ>
‘oJZr{e¶‘
Am¶moS>rZ

Z‘yZm Vma
(hm§/Zht)

 Vm{bH$m-4
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bmohm
qOH$
N˛Á}ú∫
Ã¡¢˛∫
Aë¶y‘r{Z¶‘
J«m’$mBQ>
‘oJZr{e¶‘
A¶moS>rZ

Z‘yZmZ‘yZmZ‘yZmZ‘yZmZ‘yZm ~ë~ H$m àH$me~ë~ H$m àH$me~ë~ H$m àH$me~ë~ H$m àH$me~ë~ H$m àH$me
(hm §/Zht)(hm §/Zht)(hm §/Zht)(hm §/Zht)(hm §/Zht)

H$m¶©H$bmn-4

nXmW© Ho$ {dÚwV g§MmbZnXmW© Ho$ {dÚwV g§MmbZnXmW© Ho$ {dÚwV g§MmbZnXmW© Ho$ {dÚwV g§MmbZnXmW© Ho$ {dÚwV g§MmbZ
H$mo nhMmZZmH$mo nhMmZZmH$mo nhMmZZmH$mo nhMmZZmH$mo nhMmZZm

EH$ ~¡Q>ar VWm gob go EH$ {dÚwV n[anW H$m
g‘mdoe H$s{OE& ({nNbr H$jm H$m gm‘mÝ¶
{dÚwV n[anW nmR> ¶mX H$s{OE&) EH$ H$rbo go
n[anW H$mo ~§X H$s{OE&

{MÌ{MÌ{MÌ{MÌ{MÌ-6
z ~ë~ àH$m{eV hmoJm ¶m Zht?

{ZåZ Vm{bH$m-5 ‘| {ZarjU H$s{OE& ¶hr
à¶moJ AÝ¶ Z‘yZm| go Xw~mam H$s{OE Am¡a {ZarjU
H$s{OE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-5

z ³¶m g^r Z‘yZm| ‘| ~ë~ àH$m{eV
hþAm?

dh nXmW© {OgHo$ Ûmam {dÚwV àdm{hV hmoVm
h¡, MmbH$ H$hbmVm h¡& H$B© YmVwE§ O¡go bmohm,
Vm§~m Am¡a Aë¶y‘r{Z¶‘ {dÚwV Ho$ AÀN>o MmbH$
h¢&

EH$ Bb³Q´>r{e¶Z go ~mV H$s{OE& CgHo$
h¢S>ëg H$mo Xo{IE&
z ³¶m CgHo$ h¢S>b dhr nXmW© Ho$ ~Zo hþE h¢?

¶{X Zht Vmo ³¶m|?
Hw$N> Bg Vah Ho$ Am¡Oma go H$m‘ H$aVo g‘¶

h‘| Hw$N> gmdYm{Z¶m± aIZr Mm{hE&
{dÚwV CnH$aU VWm nH$mZo Ho$ gm‘mZ Ho$

h¢S>b YmVw Ho$ Zht ~Zo hmoVo h¢& {dÚwVr¶ CnH$aU
{dÚwV H$m g§MmbZ H$aVo h¢&
z nH$mZo Ho$ CnH$aU ³¶m g§MmbZ H$aVo h¢&

gë’$a ¶m Am¶mo{S>Z go {dÚwV n[anW
(circuit) H$mo H¡$go ~§X {H$¶m Om gH$Vm h¡?
do MyU© Ho$ ê$n ‘| ^r hmo gH$Vo h¢& EH$ ñQ´>m ‘|
MyU© H$mo g§Hw${MV ê$n ‘| n¡H$ H$a BgH$m à¶moJ
H$a|& H$moB© Xÿgam VarH$m ^r gmoM|&

H$m¶©H$bmn-5
YmVwAm| Ûmam g§MmbZ H$m {ZarjU

EH$ bmoho H$s N>‹S> br{OE& ‘mo‘ H$s ghm¶Vm
go Cg na Hw$N> {nZ {MnH$mBE& {MÌ-7 ‘|
{XIm¶o J¶o AZwgma Cg N>‹S> H$mo ñQ>¢S> ‘| bJmBE&
N>‹S> Ho$ EH$ {gao H$mo pñn[aQ> b¢n na J‘© H$s{OE
Am¡a Xo{IE {nZ H¡$go [JaVo h¢&
z {nZ ³¶m| {Jao?
z H$m¡Zgo {gao H$s {nZ nhbo {Jar?
z BgH$m ³¶m H$maU hmoJm?

 gmo{ME-MMm© H$s{OE
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{MÌ {MÌ {MÌ {MÌ {MÌ -7
h‘ OmZVo h¡¢ {H$ EH$ {gao go O~ N>‹S> J‘©

{H$¶m J¶m, Vmo ‘mo‘ Ho$ {nKbZo go {nZ {Jam& bm¡
Ho$ H$ar~ dmbm {nZ nhbo {nKbm& ¶h H$m¶©H$bmn
Xem©Vm h¡ {H$ Vmn EH$ {gao go Xÿgao {gao VH$
nhþ§MVm h¡& Vmn Ho$ Bg JwU H$mo Vmn H$m g§MmbZ
H$hVo h¢& g^r YmVwE§ Vmn H$m g§MmbZ H$aVo h¢&

g^r YmVwAm| H$m g§MmbZ g‘mZ Zht hmoVm&
A{YH$ g§MmbZ Ho$ JwU Ho$ H$maU bmohm, Vm§~m
Am¡a Aë¶y‘r{Z¶‘ Ho$ ~V©Z nH$dmZ Ho$ {bE A{YH$
ng§X {H$¶o OmVo h¢&

Bgo H$amo!
dmng AnZ o Z‘ yZ o H$s g y {M X oIm o&

g^r H$m¶©H$bmn Ho$ AmYma na {ZåZ Vm{bH$m-6
^amo&

h‘ XoIVo h¢ {H$ YmVwAm| ‘| g^r JwU O¡go
àH$me, Üd{Z, Vmn H$m g§MmbZ, {dÚwV H$m
g§MmbZ, AKmVdYu¶Vm Am¡a VÝ¶Vm Oogo g^r
JwU nm¶o OmVo h¢& AYmVwE§ BZ JwUm| H$mo Zht
Xem©Vr&

YmVwAm|o Ho$ amgm¶{ZH$ JwU

A~ VH$ h‘Zo Omo JwU n‹T>o h¡§, do g^r ̂ m¡{VH$
JwU h¢& {X¶m J¶m nXmW© YmVw h¡ ¶m AYmVw h¡ (¶m
H$moB© Zht h¡) nhMmZZo Ho$ {bE ¶o JwU {dídgZr¶
h¡, bo{H$Z ghO ^r Zht h¡& {X¶m J¶m nXmW©
YmVwdr¶ h¡ ¶m Zht nhMmZZo Ho$ {bE amgm¶{ZH$
JwU AÀN>o gyMH$ h¢& AmB¶o h‘ nVm bJm¶| {H$
AÝ¶ nXmWm] Ho$ gmW YmVw Ed§ AYmVw O~ à{V{H«$¶m
H$aVo h¢, Vmo ³¶m hmoJm?
Am°³grOZ Ho$ gmW à{V{H«$¶m

CX²Xoí¶ … Am°³grOZ Ho$ gmW YmVw Am¡a AYmVw Ho$
gmW à{V{H«$¶m H$mo nhMmZZm&
Amdí¶H$ gm‘J«r … Xmo YmVw (Vm§~m Am¡a
‘§JZr{e¶‘) Ho$ Z‘yZo Am¡a EH$ AYmVw (J§YH$)
H$m Z‘yZm, pñn[aQ> b¡ån ¶m ~wZgZ ~Z©a Am¡a
{bQ>‘g nona Am{X...

à¶moJembm H$m¶©

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-6:

àH$me‘¶ Üd{Z‘¶ Vmn H$m
g§MmbZ

{dÚwV
g§MmbZ VÝ¶VmAmKmVdYu¶Z‘yZm

bmohm

qOH$

Vm§§~m
J§YH$
Aë¶y‘r{Z¶‘

J«m’$mBQ>
‘oJZr{e¶‘
A¶moS>rZ
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H$m¶©{d{Y… 1.
1.99999 EH$ ‘oJZr{e¶‘ H$s Vma bmo Am¡a CgH$m

CX²̂ d ZmoQ> H$amo& Bgo ObmAmo& à{V{H«$¶m Ho$ níMmV
CgH$m CX²̂ d ZmoQ> H$amo&

2.9 9 9 9 9 EH$ naIZbr ‘| ‘oJZr{e¶‘ H$s amI
bmo Am¡a Cg‘| Wmo‹S>m AmgwV Ob {‘bmAmo& Bg
{db¶Z H$mo bmb VWm Zrbo {bQ>‘g Ho$ nona go
narjU H$amo& BgH$mo Vm{bH$m-7 ‘| ZmoQ> H$amo&

3.99999 EH$ Må‘M ‘| Wmo‹S>m J§YH$ MyU© boH$a J‘©
H$amo& ¶m {’$a EH$ ~moVb Ho$ T>³H$Z H$mo boH$a
CgHo$ AVam’$ EH$ Vma bno{Q>¶o Am¡a Må‘M H$s
Vah Cn¶moJ H$s{OE&

Z‘yZmZ‘yZmZ‘yZmZ‘yZmZ‘yZm

‘¡JZr{e¶‘‘¡JZr{e¶‘‘¡JZr{e¶‘‘¡JZr{e¶‘‘¡JZr{e¶‘

J§YH$J§YH$J§YH$J§YH$J§YH$

à{V{H«$¶m Ho$ nhboà{V{H«$¶m Ho$ nhboà{V{H«$¶m Ho$ nhboà{V{H«$¶m Ho$ nhboà{V{H«$¶m Ho$ nhbo
H$m Ñí¶H$m Ñí¶H$m Ñí¶H$m Ñí¶H$m Ñí¶

à{V{H«$¶m Ho$ ~mXà{V{H«$¶m Ho$ ~mXà{V{H«$¶m Ho$ ~mXà{V{H«$¶m Ho$ ~mXà{V{H«$¶m Ho$ ~mX
H$m Ñí¶H$m Ñí¶H$m Ñí¶H$m Ñí¶H$m Ñí¶

{bQ>‘g nona H$m{bQ>‘g nona H$m{bQ>‘g nona H$m{bQ>‘g nona H$m{bQ>‘g nona H$m
à^mdà^mdà^mdà^mdà^md

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m:7

(Be cautious, do not inhale fumes, they
are harmful).

4.9 9 9 9 9 J§YH$ Ho$ ObZo Ho$ Vwa§V hr Cgo EH$
J¡g Oma ¶m ½bmg ‘| S>mbmo& EH$ T>³H$Z go T>H$
Xmo, {Oggo dh J¡g ~mha Z OmE& Hw$N> Xoa
níMmV Må‘M H$mo ~mha {ZH$mbmo, bo{H$Z Oma
H$mo T>H$ H$a aImo& Oma ‘| Wmo‹S>m nmZr S>mbH$a
Vwa§V ~§X H$amo& Oma H$mo Iy~ {hbmAmo& Bg {db¶Z
H$mo Zrbo VWm bmb {bQ>‘g nona go Om§M H$amo&
Vm{bH$m-7 ‘| ZmoQ> H$amo&

{MÌ {MÌ {MÌ {MÌ {MÌ -8

z EÁúåz MÆÁ tzQÁ?
O~ Z‘yZm| H$mo Obm¶m OmVm h¡, Vmo do

Am°³grOZ Ho$ gmW à{V{H«$¶m Ho$ níMmV {^Þ
nXmW© XoVo h¢& Bgr Vah
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 gmo{ME-MMm© H$s{OE

‘oJZr{e¶‘+Am°³grOZ→ ‘oJZr{e¶‘ Am°³gmBS>
     (Mg)            (O2)                (Mg O)

Am¡a
J§YH$  +  Am°³grOZ → gë’$a Am°³gmBS>
     (S)          (O2)           (SO2)

Cn¶w©³V à{V{H«$¶mAm| ‘| g^r nXmW© Am°³gmBS>
h¢& bo{H$Z ³¶m do ñd^md ‘| g‘mZ h¢? ‘oJZr{e¶‘
H$m Am°³gmBS> bmb {bQ>‘g nona H$mo Zrbm H$aVm
h¡& J§YH$ H$m Am°³gmBS> Zrbo {bQ>‘g H$mo bmb
~ZmVm h¡& AnZo nyd© kmZ H$s OmZH$mar go h‘
¶h H$h gH$Vo h¢ {H$ ‘oJZr{e¶‘ Am°³gmBS>
jmar¶ h¡ Am¡a gë’$a Am°³gmBS> A‘br¶ h¡& ¶h
narjU h‘ Vm§~o Ho$ gmW Zht H$a gH$Vo h¢,
³¶m|{H$ CgH$mo nmZr ‘| KwbZerb Zht h¡&

BZ n[adV©Zm| go h‘ ¶h {ZîH$f© {ZH$mbVo h¢
{H$ àH¥${V ‘| O~ AYmVwE§ Am°³grOZ Ho$ gmW
à{V{H«$¶m H$aVo h¢, Vmo Aåbr¶ Am°³gmBS> XoVo h¢
Am¡a O~ YmVwE§ Am°³grOZ Ho$ gmW à{V{H«$¶m
H$aVo h¢, Vmo jmar¶ Am°³gmBS> XoVo h¢&

 ³¶m h‘mam eara EH$ YmVw h¡ ¶m AYmVw?
‘mZd eara A{YH$m§e nmZr  (H2O) go ~Zm

hþAm h¡& ¶h AmíM¶©M{H$V ~mV h¡ {H$ eara H$m
A{YH$m§e Ðì¶‘mZ Am°³grOZ h¡& Xÿgao ñWmZ na
H$m~©Z AmVm h¡, Omo O¡{dH$ na‘mUw H$s AmYma ŷV
BH$mB© h¡& ‘mZd eara H$m 99% Ðì¶‘mZ {g’©$ 6
VËdm| go ~Zm h¡& Am°³grOZ (65%), H$m~©Z (18%),
hmBŚ>moOZ (10%), ZmBQ́>moOZ (3%), H¡$b{e¶‘
(1.5%), ’$mg’$moag (1.0%)&³¶m h‘ ~Vm gH$Vo
h¡ {H$ h‘mam eara YmVwdr¶ h¡ ¶m AYmVwdr¶ h¡?

áÁoÏ ú∫áÁoÏ ú∫áÁoÏ ú∫áÁoÏ ú∫áÁoÏ ú∫     O§J Ho$ ~mao ‘| ³¶m H$hVo h¢?
H$jm AmR>dt ‘| h‘Zo O§J Ho$ ~mao ‘| {dñV¥V

ê$n go n‹T>m h¡& ¶mX H$amo {H$ O~ bmohm dm¶w ‘|
Am°³grOZ VWm dmîn Ho$ g§nH©$ ‘| AmVm h¡, Vmo
O§J bJVm h¡& O~ Cg na n|Q> bJm¶m OmVm h¡,
Vmo dh dm¶w Ho$ g§nH©$ ‘| Zht AmVm& Bg{bE O§J

Zht bJVm h¡& ¶{X bmoho na bJm hþAm n|Q> H$mo
IamoM {X¶m OmE, Vmo Cg ñWmZ na O§J bJVm h¡&
AÝ¶ YmVwAm| Ho$ gmW ^r Eomg hr Hw$N> hmoVm h¡&
‘oJZr{e¶‘ [aã~Z dm¶w ‘| ‘Õ‘ hmoVm h¡ Am¡a O~
Cgo H$mQ>Vo h¢, Vmo M‘H$sbm hmoVm h¡& Mm§Xr H$s dñVw
VWm Am ŷfU H$mbo hmoVo h¢, Vm§~o H$s ‘y{V©¶m§ Am¡a
~V©Z hao hmoVo h¢& ¶o g^r YmVwE± dm¶w go à{V{H«$¶m
H$aVo h¢& bo{H$Z gmoZo Ho$ Am ŷfU ‘Õ‘ Zht hmoVo&
z BgH$m ³¶m H$maU hmo gH$Vm h¡?

Bg{bE {d{^Þ YmVwE§ dm¶w Ho$ [d{^Þ KQ>H$m|
Ho$ gmW AbJ-AbJ {d{Y¶m| go {d{^ÝZ Xa VWm
n[apñW{V¶m| ‘| à{V{H«$¶m H$aVo h¢& Hw$N> YmVwE§
Eogr h¢ Omo dm¶w Ho$ KQ>H$ go à{V{H«$¶m Zht
H$aVo& gmoZm EH$ Eogm hr YmVw h¡&

nmZr Ho$ gmW à{V{H«$¶m
ZmoQ> … ¶h AÜ¶mnH$ Ûmam àX{e©V {H$¶m

OmZm hmoJm& gmo{S>¶‘ ~hþV KmVH$ h¡ Am¡a Vrd«
à{V{H«$¶m H$aVm h¡& Bg{bE N>mÌm| H$mo Bg àXe©Z
H$mo Xÿa go XoIZm hmoJm&

EH$ 500 {‘.br. H$m ~rH$a ¶m ~‹S>m Q´>’$
boH$a Cg‘| AmYo VH$ nmZr ^[aE& Ho$amo{gZ ‘|
aIm hþAm gmo{S>¶‘ boH$a gmoIVo nona na a{IE,
{Oggo Ho$amogrZ gmoIVm h¡, [’$a Cg‘| go EH$
N>moQ>m Qw>H$‹S>m br{OE&

{MÌ {MÌ {MÌ {MÌ {MÌ -9

 ~Mm hþAm gmo{S>¶‘ dmng Ho$amogrZ ‘| aI
Xr{OE& ~rH$a go Hw$N> Xÿa I‹S>o hmoH$a gmo{S>¶‘ Ho$
Qw>H$‹S>o H$mo nmZr ‘| S>m{bE& {M‘Q>o H$s ghm¶Vm go&
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gmo{S>¶‘ H$m Qw>H$‹S>m "{hñg' AmdmO go nmZr
‘| V¡aVm h¡& ¶h Xem©Vm h¡ {H$ gmo{S>¶‘ nmZr Ho$
gmW Vrd« à{V{H«$¶m H$aVm h¡& à{V{H«$¶m nyU© hmoZo
na Cg {db¶Z H$mo {bQ>‘g nona go Q>oñQ> H$s{OE&

¶hr à¶moJ Aë¶y‘r{Z¶‘ ¶m bmoho Ho$ gmW
XmohamB¶o& Amn nm§M {‘ZQ> VH$ H$moB© n[adV©Z Zht
XoI|Jo& ³¶m|{H$ ¶o YmVw Yrao-Yrao à{V{H«$¶m H$aVo
h¡§&
z AYmVwAm| Ho$ {df¶ ‘| AmnH$m ³¶m H$hZm h¡?

gm‘mÝ¶V… ŠcmoarZ VWm âcmo[aZ Ho$ Amcmdm
¶o nmZr Ho$ gmW à{V{H«$¶m Zht H$aVo&

Aåb Ho$ gmW à{V{H«$¶m
Vm{bH$m-8

Cn¶w©³V Vm{bH$m ‘| {X¶o J¶o YmVwAm| H$mo
AbJ-AbJ naI Z{b¶m| ‘| br{OE& S´>mna H$s
ghm¶Vm go àË¶oH$ naIZbr ‘| 5 {‘.br. VZw
h¡S´>mo³bmo[aH$ Aåb S>mbmo&

bmohm
qOH$
Vm§~m
J§YH$
Aë¶y‘r{Z¶‘
J«m’$mBQ>
‘oJZr{e¶‘
A¶moS>rZ

VZw h¡S´>mo³bmo[aH$
Aåb go à{V{H«$¶m

VZw gëâ¶y[aH$
Aåb go
à{V{H«$¶mZ‘yZm

{MÌ {MÌ {MÌ {MÌ {MÌ -10

à{V{H«$¶mAm| H$m [ZarjU H$amo& ¶{X Amn
H$moB© à{V{H«$¶m Zht XoIVo h¢, Vmo naIZbr H$mo
Wmo‹S>m J‘© H$s{OE& ¶{X {’$a ^r H$moB© à{V{H«$¶m
Zht {XImB© XoVr h¡, Vmo 5 ~y§X| gmÝÐ h¡S´>mo³bmo[aH$
Aåb S>mbmo& A~ EH$ ObVr hþB© AJa~Îmr naIZbr
Ho$ nmg bo OmAmo Am¡a XoImo ³¶m hmoJm& AnZo
{ZarjU H$mo Vm{bH$m-8 ‘| ZmoQ> H$amo&
z ³¶m Amn BZ à{V{H«$¶mAm| ‘| H$moB© A§Va

XoImoJo?

z EH$ AJa~Îmr go Amn nm°n Üd{Z H$~ gwZo?

Üd{Z hmBS´>moOZ Ho$ Cn{ñW{V H$mo Xem©Vr h¡&
h‘ XoIVo h¢ {H$ Hw$N> YmVwE§ VZw h¡S´>mo³bmo[aH$

Aåb go h¡S´>moOZ ‘w³V H$aVo h¢, bo{H$Z AYmVwE§
Aåb Ho$ gmW à{V{H«$¶m Zht H$aVo h¢&

YmVwAm| Ho$ gmW {H«$¶merbVm

h‘Zo XoIm h¡ {H$ Hw$N> YmVwE§ dm¶w go à{V{H«$¶m
H$aVo h¢ Am¡a Hw$N> Zht H$aVo h¢§ ¶h à{V{H«$¶m
Hw$N> YmVw O¡go gmo{S>¶‘ Ho$ gmW Vrd« h¡ Am¡a Hw$N>
YmVw Mm§Xr Am¡a Vm§~o Ho$ gmW Yrao h¡& Bgr Vah
{^Þ YmVwE§ nmZr VWm Aåb Ho$ gmW {^Þ g‘¶
boVo h¢& Bg {H«$¶merbVm H$m h‘ AmJo n¶©dojU
H$a|Jo&
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6 ~rH$a boH$a CZ na a, b, c, d, e Am¡a f  H$m
bo~b bJmAmo& àË¶oH$ ~rH$a E, ~r ‘| 50 {‘.br.
nmZr coH$a a VWm b ~rH$a _| EH$ Må‘M H$m°na
gë’o$Q>> S>m{bE& ~rH$a c VWm d _| qOH$ gë\o$Q>
Am¡a e VWm f  _| Am`aZ gë\o$Q> S>m{cE&

{MÌ {MÌ {MÌ {MÌ {MÌ :11

* ~rH$a 'a' VWm 'e' ‘| qOH$ Ho$ Qw>H$‹S>o&
* ~rH$a 'b' VWm 'd' ‘| bmoho H$m H$sbm&
* ~rH$a 'c' VWm 'f' ‘| Vm§~o H$m Vma&

~rH$am| H$mo Hw$N> Xoa Ho$ {bE {~Zm {hbmE
N>mo‹S> Xmo& CZHo$ a§Jm| ‘o§ n[adV©Zm| H$mo {ZåZ Vm{bH$m
‘| ZmoQ> H$amo&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m : 9

Amn XoI|Jo {H$ H$m°na gë’o$Q> H$m Zrbm a§J
AÑí¶ hmoH$a bmb nmCS>a O¡gm nXmW© ~rH$a E Ho$
Vb ‘| O‘m hmoJm&

~rH$a ~r ‘| bmoho Ho$ H$sbm| ‘| H$m°na gë’o$S>
S>mbZo na ~rH$a Ho$ Vb ‘| Vm§~o H$m bmb Adeof
ah OmVm h¡ Am¡a D$na bmoho Ho$ gë’o$S> H$m {db¶Z
ahVm h¡&

z BZ à{V{H«$¶mAm| Ho$ nrN>o ³¶m n[aVd©Z h¡?
~rH$a 'a' ‘| {O§H$ Zo H$m°na gë’o$S> ‘| go

H$m°na à{VñWm{nV H$a qOH$ gë’o$S> H$m a§JhrZ
{db¶Z XoVm h¡&

H$m°na gë’o$b>+qOH$→ qOH$ gë’o$b>+ H$m°na

H$m°na gë’o$b+ bmohm→bmoho H$m gë’o$b>+ H$m°na

~rH$a 'a' Am¡a 'b' H$s Vah ³¶m ~rH$a 'c'
‘| ßy u\ÊN˛ Ãz u\ÊN˛ Ã¡¢z˛b osÁ oÁÂ§z N˛Á uƒÀsÁúå
“ÁzTÁ LƒÊ §yN˛∫ 'd' ‘| ¬Áz“z Ãz u\ÊN˛ N˛Á u\ÊN˛
Ã¡¢z˛b ™Êz uƒÀsÁúå “ÁzTÁ?

z MÆÁ EÁúåz §yN˛∫ c, d osÁ e ™ı N˛ÁzF| úu∫ƒo|å
tzQÁ?

³¶m|{H$ h‘ AÝ¶ VrZ ~rH$am| ‘| H$moB© n[adV©Z
Zht XoI aho h¡§, Bgr{bE h‘ ¶h {ZîH$f© {ZH$mbVo
h¢ {H$-
i) {O§H$ H$mo qOH$ gë’o$Q> go {dñWm{nV H$aZo ‘|

H$m°na Ag‘W© h¡&
ii) bmoho H$mo Am¶aZ gë’o$Q> go {dñWm{nV H$aZo ‘|

H$m°na Ag‘W© h¡&
iii) qOH$ H$mo qOH$ gë’o$Q> go {dñWm{nV H$aZo ‘|

bmohm Ag‘W© h¡&
Cn¶w©³V à{V{H«$¶mAm| go h‘ g‘PVo h¢ {H$

A{YH$ {H«$¶merb YmVw H$‘ {H«$¶merb YmVw H$mo
à{VñWm{nV H$a gH$Vr h¡& bo{H$Z H$‘ {H«$¶merb
YmVw A{YH$ {H«$¶merb YmVw H$mo à{VñWm{nV Zht
H$a gH$Vm& Bgr{bE ~rH$a gr S>r Am¡a B© ‘|
{dñWmnZ Zht hþAm&
AYmVw Ho$ Hw$N> Cn¶moJ

O¡go H$s h‘ OmZVo h¢ {H$ YmVw Ho$ Cn¶moJ
h¡, d¡go hr AYmVwAm| Ho$ ^r Cn¶moJ h¡& h‘ go
n‹T> J¶o Xmo AYmVw J§YH$ Am¡a EÁÆÁzugå h¡&

nQ>mIo, ~mê$X, {X¶mgbmB© Am¡a E§Q>rgoßQ>rH$

~rH$a  'a'
~rH$a  'b'
~rH$a  'c'
~rH$a  'd'
~rH$a  'e'

~rH$a  'f'

{db¶Z {ZarjU

a b c d e f
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AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?

‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

AmBZ‘|Q> ~ZmZo ‘o§ J§YH$ H$m Cn¶moJ hmoVm h¡&
ß¶mO, bhgwZ, A§S>m, ~mb VWm ZmIyZ ‘| ¶h
nm¶m OmVm h¡&

qQ>Ma Am¶mo{S>Z H$m à¶moJ XdmAm| Ho$ ê$n ‘|
{H$¶m OmVm h¡&
YmVwAm| H$m Cn¶moJ (Uses of metal)

H$¶m AmnZo H$^r {‘R>mB© na Mm§Xr H$s naV
¬Ty “ÏF| tzQy “ÁzTy ^moOZ H$mo Aë¶y‘r{Z¶‘ Ho$
’$mBb ‘| n¡H$ hmoVo hþE XoIm h¡& Aë¶y‘r{Z¶‘
Am¡a H$m°na H$m {‘lU ‘wÐm Ho$ {g³Ho$, nXH$ Am¡a
‘y{V©¶m§ ~ZmZo Ho$ {bE Cn¶moJ H$aVo h¢& qOH$
Am¡a bmoho H$m {‘lU YmVw H$s MmXa ~ZmZo Ho$
{bE Cn¶moJr h¡& J«m’$mBQ> go bMrbo nmBn ~ZmVo
h¢§& H$B© H¥${f Am¡Oma bmoho Ho$ ~Zo hmoVo h¢& {dÚwVr¶
CnH$aU, ¶m§{ÌH$ Am¡Oma, CnJ«h, {d‘mZ, agmoB©

Ho$ ~V©Z, gOmdQ> H$s gm‘J«r YmVwAm| go ~Zo hmoVo
h¢, ³¶m|{H$ BZ‘| AmKmVdYu¶Vm VÝ¶Vm Am¡a Ý¶yZ
^ma O¡go JwU hmoVo h¢&
à¶mg H$a|-
z Hw$N> Aåb Am¡a jma Ho$ Zm‘ ~VmBE, Omo

Amn OmZVo h¢? CZHo$ Zm‘ {bIH$a ¶h
kmV H$amo {H$ CZ‘| H$m¡Zgo YmVw h¡ ¶m
AYmVw h¡& Omo Am°³grOZ go à[V{H«$¶m H$aZo
na Am°³gmBS> ~ZVo h¢& Amn AnZo AÜ¶mnH$
H$s ghm¶Vm br{OE&

z ³¶m AmnZo AmdV© gmaUr XoIr h¡?
z AmdV© gmaUr ‘| CZ YmVw Am¡a AYmVw H$mo

nhMm{ZE, Om o  AmnZ o Bg nmR > ‘ |
n‹T>m h¡&

H«$.g§. jma H$m Zm‘ YmVw Aåb H$m Zm‘ AYmVw

1. H¡$b{e¶‘ h¡S´>m³gmBS>     N{˛¬u∆Æ™      J§YH$ Aåb        J§YH$

Vm{bH$m-10

YmVw, AYmVw, àH$me‘¶, AmKmVdYu¶, VÝ¶Vm, gwMmbH$, Vmn Ed§ {dÚwV, Üd{Z‘¶, YmVwdr¶
   VWm AYmVwdr¶ Am°³gmBS>, {dñWmnZ à{V{H«$¶mE±, {ZZmXr&

� nXmW© Omo AnZo Vb na M‘H$ {XImVo h¢ Am¡a àH$me H$m namdV©Z H$aVo h¢, do àH$me‘mZ
   H$hbmVo  h¢ Am¡a Omo Zht M‘H$Vo h¢ do AàH$me‘mZ H$hbmVo h¢&

� nXmW© H$m dh JwU Omo CZH$mo nVbr MmXa ‘| n[ad{V©V H$aVm h¡, dh AmKmVdYu¶Vm H$hbmVm
h¡&
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� nXmW© H$mo nVbr Vmam| ‘| ItMZm VÝ¶Vm H$hbmVm h¡&
� nXmW© H$s dj j‘Vm Omo CgH$mo H$moB© H$R>moa Vb na {JaZo na Üd{Z CËnÞ H$aVr h¡, dh

   Üd{Z‘¶ H$hbmVm h¡& (Üd{Z‘¶-{ZZmXr)
� YmVwAm| ‘| A³ga ¶o g^r JwU hmoVo h¢& do h¢ àH$me‘¶, H$R>moa, AKmVdYu¶, VÝ¶Vm, Vmn VWm

{dÚwV Ho$ gwMmbH$ Am¡a {ZZmXr& CXm- Vm§~m, Jo‘Zr{e¶‘, Aë¶y‘r{Z¶‘, bmohm, qOH$ Am{X&
� A{YH$m§e YmVwE§ R>mog AdñWm ‘| nm¶o OmVo h¢&
� Hw$N> YmVwE§ dm¶w Ho$ KQ>H$m| go {d{^Þ nÕ{V¶m| ‘|, {d{^Þ Xa go Am¡a {d{^Þ n[apñW{V¶m| ‘|

à{V{H«$¶m H$aVo h¢&
� gmoZm Am¡a ßbmQ>rZ‘ dm¶w Ho$ gmW à{V{H«$¶m Zht H$aVo h¢&
� Hw$N> YmVwE§ nmZr Ho$ gmW à{H«$¶m Ho$ níMmV h¡S´>moOZ J¡g CËnÞ H$aVo h¢&
� YmVwE§ Aåb Ho$ gmW à{V{H«$¶m H$a h¡S´>moOZ XoVo h¢&
� CZH$s H«$¶merbVm Ho$ AZwgma YmVwE§ Amng ‘| {dñWm{nV hmoVr h¢&
� AYmVwAm| Ho$ Am°³gmBS> Amåbr¶ hmoVo h¢&
� YmVwAm| Ho$ Am°³gmBS> jmar¶ hmoVo h¢&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. oãÆoÁ Nz˛ §Á∫z ™ı Ã™^ÁFL? (AS1)

2. Ã™ÏuYo GtÁ“∫m Nz˛ GúÆÁzT Ãz áÁoÏEÁzÊ Nz˛ ßÁ{uoN˛ TmÏ N˛Áz Ã™^ÁFL? (AS1)

3. áÁoÏEÁzÊ N˛y uƒtΩÆÏo YÁ¬N˛oÁ N˛Áz ú“YÁååz Nz˛ u¬L uYfi GoÁu∫L@ (AS5)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. AmnH$mo Xmo Z‘yZo {X¶o J¶o h¢& Amn H¡$go nhMmZmoJo {H$ dh YmVw h¡ ¶m AYmVw h¡?(AS7)

2. Am^yfU ~ZmZo Ho$ {bE H$m¡Zgo YmVw Cn¶moJr h¡? ³¶m|? (AS2)

3. agmB© Ho$ ~V©Z Ho$ h¢S>b YmVy go ³¶m| Zht ~Zo hmoVo h¢?(AS7)

E•ÆÁÃ ™ı ÃÏáÁ∫
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III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. YmVw Ed§ AYmVw Ho$ ì¶W© nXmW© H$m T>oa bJmZo go n¶m©daU ‘| àXÿfU hmoVm h¡& ³¶m Amn Bg

~mV go g‘W© h¢? C{MV CXmhaUm| Ûmam AnZm {dMma àH$Q> H$a|?(AS7)

2. EH$ amgm¶{ZH$ à{V{H«$¶m ‘| qOH$ H$mo qOH$-gë’o$Q> go {dñWm{nV H$aZo ‘| bmohm Ag‘W© h¡&

³¶m|?(AS1)

3. YmVwAm| H$s AmKmVdYu¶Vm AnZo X¡{ZH$ OrdZ ‘| H¡$go Cn¶moJr h¡?(AS7)

1. Ã¡¢˛∫ gÁF| EÁMÃÁFg N˛Á TÏm MÆÁ “{? [ ]

a) qÁ∫yÆ EÁ}MÃÁFg b) EÁ©¬yÆ EÁMÃÁFg     c) GtÁÃyå EÁ}MÃÁFg d) N˛ÁzF| å“Î

2. EuáN˛o∫ áÁoÏ ............. EƒÀsÁ ™ı úÁÆz \Áoz “{@ [ ]

a)  ¸ƒ b) eÁzÃ    c) T{Ã d) õ¬ÁÃ™Á

3. NÏ˛Z áÁoÏ EÁ©¬Áı Nz˛ ÃÁs üuouN¿˛ÆÁ N˛∫ ............... T{Ã Gnúãå N˛∫oz “{@ [ ]

a)  “ÁFg~Áz\å b) EÁMÃy\å c) N˛Á§|ågÁF| EÁMÃÁFg d) åÁFb~Áz\å

4. ÃÁáÁ∫moÆÁ EáÁoÏƒyÆ EÁ}MÃÁFg Nz˛ TÏmá™| MÆÁ “{? [ ]

a) qÁ∫yÆ b) EÁ©¬yÆ c) obÀs d) tΩuƒ TÏmyÆ

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. EÁ}MÃy\å N˛y áÁoÏ osÁ EáÁoÏ Nz˛ ÃÁs üuouN¿˛ÆÁ Ã™^åz Nz˛ u¬L üÆÁzT N˛yu\L@

2. EÁ}MÃÁFg Nz˛ TÏm áÁoÏ osÁ EáÁoÏ N˛Áz \Áååz Nz˛ u¬L Ã“ÁÆN˛ “Ázoz “¯ üÆÁzT N˛∫ uå∫yqm N˛Áz u∫N˛Ág| N˛yu\L@

3. üÆÁzT Nz˛ tΩƒÁ∫Á uƒtΩÆÏo ÃÊYÁ¬å N˛Áz ú“YÁuåL@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. t{uåN˛ \yƒå ™ı GúÆÁzTy áÁoÏEÁzÊ N˛y \ÁåN˛Á∫y üÁõo N˛∫ GÃ ú∫ LN˛ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2. áÁoÏEÁzÊ Nz˛ u§åÁ ™Áåƒ \yƒå N{˛ÃÁ “ÁzTÁ? LN˛ u∫úÁzb| u¬uQL@

Ã“y G∫ YÏuåL@
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Üd{ZAÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

5

dmbr Üd{Z H$mo gw{ZE& CZ Üd{Z¶m| H$s Vm{bH$m
~ZmH$a CZHo$ òmoVm| H$mo {b{IE&

H$m¶©H$bmn-2

{d{^Þ Üd{Z¶m| H$mo nhMm{ZE-
EH$ {dÚmWu H$mo í¶m‘nQ> H$s Va’$ ‘w§h

’o$aH$a I‹S>m H$s{OE& Xÿgao {dÚm{W©¶m| H$mo AbJ-
AbJ Vah H$s AmdmO| H$aZo Ho$ {bE H${hE&
í¶m‘nQ> Ho$ nmg I‹S>o {dÚmWu H$mo CZ Üd{Z¶m|
H$mo gwZH$a CZHo$ òmoVm| H$s Vm{bH$m ~ZmZo Ho$
{bE H${hE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m  1

gwZmB© XoZo dmbr Üd{ZgwZmB© XoZo dmbr Üd{ZgwZmB© XoZo dmbr Üd{ZgwZmB© XoZo dmbr Üd{ZgwZmB© XoZo dmbr Üd{Z                         Üd{Z H$m òmoV

^m¢H$Zo H$s Yr‘r AmdmO     Hw$N> Xÿar na I‹S>m Hw$Îmm

K§Q>r H$m ~OZm ----

---- ----

---- ----

---- ----

---- ----

h‘ {XZ ^a H$B© àH$ma H$s AmdmOm| H$mo
gwZVo h¢& CXmhaU- bmoJm| H$m ~mV H$aZm, {M{‹S>¶m|
H$s MhMmhmQ>, OmZdam| H$m amoZm Am{X& ‘moQ>a
gmBH$b, Am°Q>mo, ~g, bm°ar, Q´>¡³Q>a VWm aob Am{X
H$s AmdmO|& gmd©O{ZH$ ñWmZm| na ñnrH$a H$m
~OZm, Kam| na Q>r.dr. H$s AmdmO| Am{X& Üd{Z
h‘mao OrdZ H$m A{^Þ A§J h¡& h‘ h‘oem Üd{Z
go {Kao hþE h¢& dh gd©Ì CnpñWV hmoVr h¡& h‘mao
OrdZ ‘| Üd{Z H$m ‘hËdnyU© ñWmZ h¡& dh h‘|
EH$-Xÿgao Ho$ gmW gabVm go g§nH©$ ~ZmZo ‘| ‘XX
H$aVr h¡& AmnHo$ Mmam| Va’$ gwZmB© XoZo dmbr
Üd{Z¶m| H$s Vm{bH$m ~ZmBE&
z ¶o Üd{Z H¡$go CËnÞ hmoVr h¡?
z Üd{Z EH$ ñWmZ go Xÿgao ñWmZ na H¡$go J‘Z

H$aVr h¡?
z ³¶m h‘ àH¥${V ‘| CnpñWV g^r AmdmOm| H$mo

gwZ gH$Vo h¢?
h‘ Bg àH$ma Ho$ àíZm| Ho$ CÎma Bg AÜ¶m¶

‘| àmßV H$aZo H$s H$mo{ee H$a|Jo&
Üd{Z H$s CËn{Îm

H$m¶©H$bmn-1

AmdmOm| H$mo gwZH$a CgHo$ òmoV nhMm{ZE-

Hw$N> Xoa VH$ em§V ~¡{R>E& Mmam| Amoa go AmZo
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Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m  2
  H«$.g§.               gwZmB© JB© Üd{Z                      Üd{Z Ho$ òmoV

1. Jb Jbm bmoho H$s no{Q> ‘| Hw$N> nËWam| H$m Q>H$amZm
2. grQ>r H$s Üd{Z {H$gr {dÚmWu Ûmam ‘w§h go ~OmB© JB©

3 ---- Q>o~b na nQ>ar go ~OmZm

4 ---- n¡am| Ho$ OyVm| go O‘rZ na AmdmO H$aZm

5 ---- ----
6 ---- ----

z ³¶m Amn K§Q>r H$s AmdmO H$mo gwZ gH$Vo
hmo?

z ³¶m tÁzåÁı uÀsuoÆÁı ™ı Üd{Z ‘| H$moB© n[adV©Z
hmoJm?
Amn Ho$ hmW H$mo H¡$gm àVrV hmoJm? hmW

hQ>mH$a K§Q>r H$mo {’$a go ~OmBE& ³¶m Amn Üd{Z
‘| H$moB© A§Va nmE§Jo? ³¶m|?

{MÌ {MÌ {MÌ {MÌ {MÌ -1 : K§Q>r H$m H§$nZK§Q>r H$m H§$nZK§Q>r H$m H§$nZK§Q>r H$m H§$nZK§Q>r H$m H§$nZ
Ûmam Üd{Z àXe©ZÛmam Üd{Z àXe©ZÛmam Üd{Z àXe©ZÛmam Üd{Z àXe©ZÛmam Üd{Z àXe©Z

z í¶m‘nQ> Ho$ nmg I‹S>m {dÚmWu {~Zm XoIo CZ
Üd{Z¶m| H$mo H¡$go nhMmZ gH$Vm h¡?
AmnZo AnZo OrdZ ‘| H$B© AbJ Vah H$s

Üd{Z¶m| H$mo gwZm hmoJm& Hw$N> AbJ-AbJ
Üd{Z¶m| H$mo gwZH$a CZHo$ òmoVm| H$s Vm{bH$m
~ZmBE&

z dñVwE§ Üd{Z H$mo H¡$go CËnÞ H$aVr h¡?

z YmVw H$s nQ²>Q>r na hWm¡‹S>r go dma H$aZo na ³¶m
hmoVr h¡?

z ~m§gwar ¶m grQ>r go Üd{Z H$¡go CËnÞ
hmoVr h¡?

z Üd{Z CËnÞ H$aZo dmbr dñVw H$mo Ny>Zo go Amn
³¶m ‘hgyg H$aVo h¢?

H$m¶©H$bmn-3
dñVwAm| H$m H§$nZ Üd{Z CËnÞ H$aVm h¡-

nyOm ‘| Cn¶moJ ‘| AmZo dmbr K§Q>r H$mo Xo{IE&
K§Q>r ~OmH$a CgH$s AmdmO gwZmo& {MÌ ‘| {XIm¶o
AZwgma K§Q>r H$mo hmW ‘| nH$S>mo& {’$a go K§Q>r
~OmAmo&
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{MÌ {MÌ {MÌ {MÌ {MÌ -4 : Wmbr Ho$ {H$Zmam| na dma H$aZmWmbr Ho$ {H$Zmam| na dma H$aZmWmbr Ho$ {H$Zmam| na dma H$aZmWmbr Ho$ {H$Zmam| na dma H$aZmWmbr Ho$ {H$Zmam| na dma H$aZm

4. Amar H$s nÎmr H$mo Q>o~b VWm BªQ> Ho$ ~rM
{MÌ ‘| {XIm¶o AZwgma ì¶dpñWV H$amo& Cgo hmW
go H§${nV H$aHo$ N>mo‹S> Xmo& ³¶m hmoJm? ³¶m Cggo
Üd{Z CËnÞ hmoJr? Üd{Z CËnÞ hmoVo g‘¶ ãboS>
H$s ³¶m {ñW{V hmoJr?

{MÌ {MÌ {MÌ {MÌ {MÌ -5 : Amar H$s nÎmr go CËnÞAmar H$s nÎmr go CËnÞAmar H$s nÎmr go CËnÞAmar H$s nÎmr go CËnÞAmar H$s nÎmr go CËnÞ
H§$nZ VWm Üd{Z>H§$nZ VWm Üd{Z>H§$nZ VWm Üd{Z>H§$nZ VWm Üd{Z>H§$nZ VWm Üd{Z>

z Cnam o³V {H«$¶m go Amn ³¶m {ZîH$f©
{ZH$mb|Jo?

z Xm oZm |  dñV wAm |  ‘ | ³¶m n[adV ©Z
hmoJm?

Amn XoI|Jo {H$ H§${nV dñVwE§ Üd{Z CËnÞ
H$aVo h¢& dñVwAm| H$mo ñne© H$aZo go H§$nÞ H$m
AZw^d H$a|Jo& h‘ Wmbr VWm ZmoQ> ~wH$ Ho$ nÞm|
‘| H$§nÞ ‘hgyg H$a|Jo& h‘Zo Amar Ho$ nÎmr ‘| ^r
H§$nÞ H$mo XoIm& Bggo ¶h {ZîH$f© {ZH$bVm h¡
{H$ H§${nV dñVwE§ Üd{Z CËnÞ H$aVr h¡&

{ZåZ{b{IV à¶moJ H$a|Jo&
1. EH$ Imbr {S>ã~o na H$gH$a a~a ~¢S>

bJmBE& a~a H$mo ItMH$a N>mo‹S> Xr{OE& Cg {S>ã~o
H$mo H$mZ Ho$ nmg bmBE&

{MÌ {MÌ {MÌ {MÌ {MÌ -2 : ‘m{Mg Ho$ {S>ã~o na a~a go CËnÞ Üd{Z‘m{Mg Ho$ {S>ã~o na a~a go CËnÞ Üd{Z‘m{Mg Ho$ {S>ã~o na a~a go CËnÞ Üd{Z‘m{Mg Ho$ {S>ã~o na a~a go CËnÞ Üd{Z‘m{Mg Ho$ {S>ã~o na a~a go CËnÞ Üd{Z
H$mo gwZZm >H$mo gwZZm >H$mo gwZZm >H$mo gwZZm >H$mo gwZZm >

z  ³¶m Amn H$moB© Üd{Z H$mo gwZ|Jo? ³¶m
Amn Ho$ hmW H$mo H$moB© H§$nZ ‘hgyg hmoJm?

2. AnZo ZmoQ> ~wH$ Ho$ nÞm| ‘| hdm ^[aE&
³¶m hmoJm? ³¶m Bggo H$moB© Üd{Z CËnÞ hmoJr?
³¶m ZmoQ> ~wH$ ™ı H$moB© H§$nZ hmoJm?

{MÌ {MÌ {MÌ {MÌ {MÌ -3 : nÞm| ‘| hdm ^aZmnÞm| ‘| hdm ^aZmnÞm| ‘| hdm ^aZmnÞm| ‘| hdm ^aZmnÞm| ‘| hdm ^aZm

3. EH$ Wmbr ‘| nmZr ^amo& nmZr H$mo pñWa
hmoZo Xmo& Wmbr Ho$ {H$Zmao na Må‘M go ‘mamo&
Amn ³¶m XoImoJo? Amn ³¶m gwZmoJo? Bg {H«$¶m
‘| H§$nÞ H$hm§ CËnÞ hþAm?
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~moVb ‘| gob’$moZ Zht hmoJm, V~ S>m¶m’«$mJ‘
na ~mbw Ho$ H$U pñWa hm|Jo& O~ gob ’$moZ na
JmZm ~OVm h¡, V~ S>m¶m’«$mJ‘ na S>mbo J¶o ~mbw
Ho$ H$U D$na-ZrMo CN>bVo h¢& ~moVb Ho$ A§Xa aIo
gob ’$moZ H$s Üd{Z CgH$m H$maU hmoJr& Bggo
¶h {gÕ hmoVm h¡ {H$ Üd{Z ‘| pñWV D$Om©
S>m¶m’«$mJ‘ na pñWV H$Um| ‘| H§$nÞ CËnÞ H$aVr
h¡&

g§JrV dmÚg§JrV dmÚg§JrV dmÚg§JrV dmÚg§JrV dmÚ
AmnZo H$B© g§JrV dmÚ O¡go V~bm, ~m§gwar,

hma‘mo{Z¶‘, {JQ>ma Am{X XoIo hr hm|Jo& BZHo$
Ûmam CËnÞ Üd{Z AbJ hmoVr h¡& H$m¡Zgr Üd{Z
{H$g dmÚ go ~O ahr h¡, ¶h nhMmZZm ~hþV
gab hmoVm h¡&
z CZ‘| Üd{Z H¡$go CËnÝZ hmoVr h¡?

z BZHo$ Üd{Z¶m| ‘| A§Va ³¶m| hmoVm h¡?

z BZHo$ {H$g ^mJ go Üd{Z CËnÞ hmoVr h¡?

M{bE h‘ H$aVo h¢&
g§JrV dmÚm| Ho$ Zm‘ ~VmH$a CZ‘| H$m¡Zgm

^mJ H§$nÞ H$aVm h¡& CgH$s Vm{bH$m ~ZmBE-{MÌ {MÌ {MÌ {MÌ {MÌ -6 : Üd{Z ‘| D$Om© hmoVr h¡Üd{Z ‘| D$Om© hmoVr h¡Üd{Z ‘| D$Om© hmoVr h¡Üd{Z ‘| D$Om© hmoVr h¡Üd{Z ‘| D$Om© hmoVr h¡

Hw$N> gmYZ Eogo h¢, Omo Üd{Z CËnÝZ H$aVo
h¢, bo{H$Z h‘ CZ‘| H§$nZ Zht XoIVo h¢& O¡go
~m§gwar, ³b¡[aZoQ> (nm|Jm) BË¶m{X&
z do Üd{Z H¡$go CËnÞ H$aVo h¢?
z ³¶m H§$nZ {~Zm ^r Üd{Z CËnÞ H$s Om

gH$Vr h¡?
z ³¶m g^r H§${nV dñVwE§ Üd{Z CËnÞ H$aVr

h¡?
z ³¶m Üd{Z ‘| H$moB© D$Om© nmB© OmVr h¡?

M{bE h‘ nVm bJmE§Jo&

H$m¶©H$bmn-4

Üd{Z ‘| D$Om© nmB© OmVr h¡-Üd{Z ‘| D$Om© nmB© OmVr h¡-Üd{Z ‘| D$Om© nmB© OmVr h¡-Üd{Z ‘| D$Om© nmB© OmVr h¡-Üd{Z ‘| D$Om© nmB© OmVr h¡-

EH$ ßbmpñQ>H$ H$s ~moVb VWm gob ’$moZ bmo&
~moVb H$m D$nar ^mJ H$mQ>H$a Cgo ½bmg Ho$
AmH$ma ‘| ~Zm Xmo& ‘mo~mBb na D§$Mo ñda ‘| EH$
JmZm ~OmH$a Cgo ~moVb Ho$ A§Xa aI Xmo& {MÌ 6
‘| Xem©E AZwgma ~moVb Ho$ ‘w§h H$mo a~a ~¢S> go
Jwã~mao H$s ghm¶Vm go ~§X H$a Xmo& dh S>m¶m’«$mJ‘
O¡gm H$m¶© H$aoJm& Cg na Hw$N> e³H$a ¶m ~mbw Ho$
H$U S>mbmo& CZH$s hbMb H$mo XoImo& ’$moZ H$mo
hQ>mH$a Cgr {H«$¶m H$mo {’$a go XmohamAmo& AmnZo
³¶m XoIm?

{MÌ {MÌ {MÌ {MÌ {MÌ -7
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Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m  3

g§JrV dmÚ H$ Zm‘     Cg‘| H§$nZ H$aZo dmbm ^mJ

V~bm Prëbr

³¶m AmnZo g^r dmÚm| Ho$ H§${nV ^mJm| Ho$
Zm‘ ~Vm {XE? CXmhaUmW© V~bo ‘| {g’©$ VZr
hþB© {Pëbr hr Zht, ~pëH$ CgHo$ ImoIbo ^mJ ‘|
^ar hþB© dm¶w ^r H§${nV hmoVr h¡&
z ³¶m Amn CZ dmÚm| Ho$ Zm‘ ~Vm gH$Vo h¢,

{OZ‘| EH$ go A{YH$ ^mJ Üd{Z CËnÞ H$aZo
‘| ghm¶H$ hmoVo h¢ ?

z O~ hdm ~hVr h¡, Vmo Amn H¡$go ~Vm gH$Vo
h¢ {H$ ~m§gwar go {ZH$br Üd{Z VWm Q>o{b’$moZ
I§̂ o Ho$ {N>Ðm| go {ZH$br Üd{Z ‘| A§Va hmoVm
h¡&

H$m¶©H$bmn-5

~m[ae H$s ~y §Xm| go {‘bVr OwbVr~m[ae H$s ~y §Xm| go {‘bVr OwbVr~m[ae H$s ~y §Xm| go {‘bVr OwbVr~m[ae H$s ~y §Xm| go {‘bVr OwbVr~m[ae H$s ~y §Xm| go {‘bVr OwbVr
Üd{Z H$mo CËnÞ H$aZmÜd{Z H$mo CËnÞ H$aZmÜd{Z H$mo CËnÞ H$aZmÜd{Z H$mo CËnÞ H$aZmÜd{Z H$mo CËnÞ H$aZm

~m¶| hmW H$s C§Jbr go Xm¶| hmW na Vmbr
‘m[aE& CgHo$ ~mX ~rM dmbr C§Jbr CgHo$ gmW
Omo‹S> Xr{OE& VËníMmV Vrgar C§Jbr Cgr àH$ma
VO©Zr ^r Cg‘| Omo‹S> Xmo& O~ H$jm Ho$ g^r
{dÚmWu EH$ gmW Eogm H$a|Jo, Vmo dh Üd{Z
~m [ae H o $  ~ y § X m |  g o  {ZH $bVr Üd{Z
O¡gr hr hmoJr&

H$m¶©H$bmn-6

{d{^Þ àH$ ma H $ s Üd{Z¶m |  H $ m{d{^Þ àH$ ma H $ s Üd{Z¶m |  H $ m{d{^Þ àH$ ma H $ s Üd{Z¶m |  H $ m{d{^Þ àH$ ma H $ s Üd{Z¶m |  H $ m{d{^Þ àH$ ma H $ s Üd{Z¶m |  H $ m
AdbmoH$Z H$amo-AdbmoH$Z H$amo-AdbmoH$Z H$amo-AdbmoH$Z H$amo-AdbmoH$Z H$amo-

4 ¶m 5 YmVw ¶m H$m§M Ho$ ß¶mbo bmo& CZ‘|
Adamohr H«$‘ go nmZr ^amo& CÝh| Må‘M go H§${nV
H$amo& Amn ³¶m gwZ|Jo? (Bgo ObVa§J H$hVo h¢)

A~ ß¶mbm| ‘| g‘mZ ê$n go nmZr ^amo, {’$a
go CÝh| H§${nV H$amo, CZ‘| CËnÞ Üd{Z H$mo gwZmo&
z CZ XmoZm| Üd{Z¶m| ‘| Amn ³¶m A§Va nmAmoJo?

z nmZr H$m ñVa ~XbZo go H§$nZ ‘| A§Va ³¶m|
AmVm h¡?

Bggo ¶h {ZîH$f© {ZH$mb gH$Vo h¢ {H$ dñVwAm|
Ho$ H§$nZ VWm CZHo$ {N>Ðm| go ~hZo dmbr dm¶w
Ûmam Üd{Z CËnÞ hmoVr h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -8 : ObVa§JObVa§JObVa§JObVa§JObVa§JSCERT TELA
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Š`m Amn OmZVo h¢?
{díd {d»¶mV ehZmB© dmXH$ {~g{‘ëbmh ImZ Zo AnZo dmÚm| na AmíM¶©M{H$V H$aZo dmbr

Hw$ebVm àmßV H$s Wr& 80 df© nyd© {~hma Ho$ EH$ N>moQ>o Jm§d ‘| CZH$m OÝ‘ hþAm Wm& CÝhm|Zo AnZm
~MnZ n{dÌ ñWb dmamUgr ‘| {~Vm¶m& dhm§ na CZHo$ MmMm Or à{gÕ {dídZmW ‘§{Xa ‘| ehZmB©
dmXH$ Wo&

                         {~g{‘bmh ImZ{~g{‘bmh ImZ{~g{‘bmh ImZ{~g{‘bmh ImZ{~g{‘bmh ImZ {MpQ ² >Q > ~m~ y{MpQ ² >Q > ~m~ y{MpQ ² >Q > ~m~ y{MpQ ² >Q > ~m~ y{MpQ ² >Q > ~m~ y

{MpQ²>Q> ~m~y (13 A³Qy>~a, 1936-9 ’$adar, 1996) ^maV Ho$ gm§ñH¥${VH$ g§JrV ‘| à{gÕ drUm
dmXH$ h¡, {OÝhm|Zo X{jU ^maV Ho$ H$Zm©Q>H$ g§JrV ‘| AnZm Zm‘ amoeZ {H$¶m h¡& CÝhm|Zo AnZo OrdZ
H$mb ‘| ~hþV »¶m{V àmßV H$s& CZH$m Zm‘ drUm H$m n¶m©¶ ~Z MwH$m h¡& Bg{bE AmO ^r CÝh| {díd
‘| drUm {MpQ²>Q> ~m~y Ho$ Zm‘ go OmZVo h¢&

‘Zwî¶m| Ûmam Üd{Z GnúëÁ N˛∫åÁ

h‘ g^r OmZVo h¢ {H$ g^r OmZda EH$ Xÿgao
go g§nH©$ ~ZmZo Ho$ {bE {d{^Þ àH$ma H$s
Üd{Z¶m| H$m Cn¶moJ H$aVo h¢& ‘Zwî¶ à^mdr ê$n
go CZH$m Cn¶moJ H$aVm h¡& {H$gr H«$‘ ‘|
CËnÞ H$s JB© Üd{Z hr ^mfm H$m ê$n boVr ho&
¶h H«$‘ {d{^Þ ^mfmAm| Ho$ {bE {^Þ-{^Þ
hmoVm h¡&

‘Yw‘³Ir O~ ’y$bm| H$mo XoIVr h¡, Vmo Xÿgao
‘Yw‘p³I¶m| H$mo ~wbmZo Ho$ {bE AmdmO H$aVr h¡&
³¶m do AmdmO AnZo ‘ww§h go {ZH$mbVr h¡ ¶m eara
Ho$ {H$gr Xÿgao ^mJ H$m ^r Cn¶moJ H$aVr h¡&

A{YH$Va ‘Zwî¶m| ‘| ~mVMrV Ûmam g§nH©$
{H$¶m OmVm h¡& ‘Zwî¶ Ho$ eara H$m H$m¡Zgm A§J
CÝh| ~mV H$aZo ‘| ghm¶H$ hmoVm h¡?

H$mo{ee H$amo-
OmZdam| H$s AbJ-AbJ Üd{Z¶m| H$m AZwH$aU

H$s{OE& AmnHo$ {‘Ì H$s AmdmO H$s ZH$b H$aZo
H$s H$mo{ee H$s{OE& ¶o {H«$¶m H$aVo g‘¶ AnZo
H§$R> na hmW a{IE& Amn ³¶m ‘hgyg H$a|Jo?
³¶m Amn Ho$ C§J{b¶m| H$mo H$moB© H§$nZ ‘hgyg
H$a|Jo? ³¶m g^r Üd{Z¶m| Ho$ {bE g‘mZ H$§nZ
hmoVm h¡?

ñda¶§Ì ¶m ñdano{Q> H$s ~ZmdQ>
‘Zwî¶ eara ‘| ñda¶§Ì dh A§J h¡, Omo Üd{Z

CËnÞ H$aVm h¡&
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Zmgm J«gZr

ñda J«gZr{Oˆm

Cn{Oˆm

H§$R>

^moOZZbr
Esophagus

ídmgZbr

dmH²$ V§Vw

{MÌ {MÌ {MÌ {MÌ {MÌ -9 : ñda¶§Ì H$s g§aMZmñda¶§Ì H$s g§aMZmñda¶§Ì H$s g§aMZmñda¶§Ì H$s g§aMZmñda¶§Ì H$s g§aMZm

dm¶w Zbr Ho$ A§V ‘| Xmo-Xmo ‘m§gnoer¶ Zg| hmoVr
h¢, {OÝh| dmH$ V§Vw H$hVo h¢& do Üd{Z noQ>r go bJr
hmoVr h¡& CZHo$ ~rM EH$ g§Hw${MV Iwbm ^mJ hmoVm
h¡, Omo dm¶w Ho$ AmdmJ‘Z ‘| ghm¶H$ hmoVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ- 10 (a) {MÌ{MÌ{MÌ{MÌ{MÌ 10 (b) : Iwbm hþAm dmH²$ V§Vw Am¡a ~§XIwbm hþAm dmH²$ V§Vw Am¡a ~§XIwbm hþAm dmH²$ V§Vw Am¡a ~§XIwbm hþAm dmH²$ V§Vw Am¡a ~§XIwbm hþAm dmH²$ V§Vw Am¡a ~§X
dmH$² V§VwdmH$² V§VwdmH$² V§VwdmH$² V§VwdmH$² V§Vw

{MÌ- 10(a) ‘| Xem©¶m J¶m h¡ {H$ ídgZ Ho$
g‘¶ dm¶w H$mo ’o$’$‹S>m| ‘o§ ^oOZo Ho$ {bE dmH$² V§Vw
IwbVo h¢&

{MÌ- 10(b) ‘| Xem©¶m J¶m h¡ {H$ ~mV H$aVo
g‘¶ dmH²$ V§Vw ~§X hmo OmVo h¡§& ’o$’$‹S>m| go AmZo
dmbr dm¶w CZHo$ ~rM X~ OmVr h¡, {Oggo Cg‘|
H§$nZ hmoVm h¡, Omo Üd{Z {Z‘m©U H$aVr h¡&

Š`m Amn OmZVo h¢?
dmH²$ V§Vw H$s b§~mB© nwéfm| ‘| 20 E‘E‘ Ho$

Amg-nmg VWm pñÌ¶m| ‘| 5 E‘E‘ go H$‘
hmoVr h¡, O~{H$ ~ƒm| ‘| Cggo ^r H$‘ hmoVr
h¡& ³¶m Amn ~Vm gH$Vo h¢ {H$ dmH²$ V§Vw H$s
b§~mB© nwéfm|, pñÌ¶m| VWm ~ÀMm| ‘| Üd{Z {Z‘m©U
H$aZo ‘| H$moB© ghm¶Vm H$aVo h¢?

H$m¶©H$bmn-7
~mVMrV H$aVo g‘¶ dmH²$ V§Vw H$s
J{V{d{Y H$m {ZarjU

AnZo EH$ {‘Ì H$mo ga D$na H$aZo Ho$ {bE
H${hE& EH$ Mm°H$boQ> H$s Imbr nÞr CgHo$ ‘§wh
Ho$ nmg bmH$a Cgo ~bnyd©H$ ’y§$H$Zo Ho$ {bE
H${hE& CgHo$ Jbo Ho$ nmg hmoZo dmbo n[adV©Z H$mo
Xo{IE& {’$a go Cgo Yrao go ’y§$H$Zo Ho$ {bE H$hH$a
CgHo$ Jbo H$m {ZarjU H$amo& XmoZm| J{V{d{Y¶m|
Ho$ A§Va H$mo nhMmZmo&
z AmnZo XmoZm| J{V{d{Y¶m| H‘| Jbo Ho$ nmg ³¶m

A§Va XoIm?
nhbr AdñWm ‘| H$§R> noQ>r ‘| VZmd {Z‘m©U

hmoVm h¡, {Oggo Üd{Z Omoa go gwZmB© XoVr h¡&
Xÿgar ~ma Jbm AnZr dmñV{dH$ pñW{V ‘| Am
OmVm h¡, {Oggo ñda Yr‘m gwZmB© XoVm h¡&

Cnam o³V pñW{V ‘ | nÞr VWm dmH ² $
V§Vw Ho$ g§¶mo{OV H§$nZ Ûmam Üd{Z CËnÞ
hmoVr h¡&
Üd{Z H$m g§MaU
Üd{Z g§MaU Ho$ {bE ‘mÜ¶‘ H$s
Amdí¶H$Vm hmoVr h¡-

nmR>embm ‘| ~OZo dmbr K§Q>r H$s AmdmO
h‘ g~ gwZ gH$Vo h¢, O~{H$ h‘ bmoJ AbJ-
AbJ {XemAm| ‘| AbJ-AbJ H$‘am| ‘| ~¡R>o hmoVo
h¢& nmR>embm H$s K§Q>r go {ZH$bZo dmbr Üd{Z
g^r {XemAm| ‘| dm¶w Ho$ ‘mÜ¶‘ go g§M[aV hmoVr
h¡& ¶{X Üd{Z EH$ àH$ma H$m H§$nZ h¡, Vmo dh
CgHo$ òmoV go h‘mao H$mZm| VH$ H¡$go nhþ§MVr h¡?
Omo Üd{Z òmoV VWm h‘mao H$mZm| Ho$ ~rM CnpñWV
hmoVr h¡& h‘mao Mmam| Amoa CnpñWV dm¶w Üd{Z
g§MmaU ‘| ‘mÜ¶‘ H$m H$m¶© H$aVr h¡&
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z ³¶m Üd{Z {g’©$ dm¶w Ho$ ‘mÜ¶‘ go hr J{V
H$aVr h¡?

z ³¶m dh Xÿgao J¡gm| Ho$ ‘mÜ¶‘ go ^r J{V H$a
gH$Vr h¡?

z ³¶m Üd{Z R>mog AWdm Ðdm| Ho$ ‘mÜ¶‘ go J{V
H$a gH$Vr h¡?

{d{^Þ àH$ma Ho$ ‘mÜ¶‘m| go Üd{Z g§MaU{d{^Þ àH$ma Ho$ ‘mÜ¶‘m| go Üd{Z g§MaU{d{^Þ àH$ma Ho$ ‘mÜ¶‘m| go Üd{Z g§MaU{d{^Þ àH$ma Ho$ ‘mÜ¶‘m| go Üd{Z g§MaU{d{^Þ àH$ma Ho$ ‘mÜ¶‘m| go Üd{Z g§MaU

M{bE nVm H$a|Jo {H$ ³¶m H§$nZ {d{^Þ
‘mÜ¶‘m| go g§M[aV hmo gH$Vr h¡?

Š`m Amn OmZVo h¢?

     ³¶m h‘ hm|R>m| H$mo {hbm¶o {~Zm ~mV H$a gH$Vo h¢?
Zm{^dmUr H$m Cn¶moJ H$aZo dmbo hmoR>m| H$mo {hbm¶o {~Zm hr ~mV H$aVo h¢? hmoR>m| Ho$ ~rM Wmo‹S>m

A§Va aIm OmVm h¡& O~ {d{^Þ àH$ma Ho$ ñda EH$ gmW ~mobo Om¶|Jo Vmo gwZZo dmbo H$mo Cg‘| A§Va
H$a nmZm H${R>Z hmo OmVm h¡& CZ bmoJm| H$mo AnZo ídmg VWm hm|R>m| na nyU© {Z¶§ÌU hmoVm h¡& CZH$m
H§$R> VWm ‘§wh H$s ‘m§gno{e¶m§ CZH$s ~mVMrV ‘| CÀMmaU H$m gmYZ ~ZVo h¢& do bmoJ ídmg dm¶w
H$mo ‘w§h go ~mha N>mo‹S>Vo g‘¶ hmo§R>m| H$mo H§${nV H$aVo hþE ‘m§gno{e¶m| H$mo {dlm‘ XoVo h¢& Am§Y« àXoe
‘| da§Jb {Obo Ho$ qMMnQ²>Q>Zm Jmo‘V‘ lr{Zdmg EH$ à{gÕ Zm{^dmH²$ ì¶p³V h¢& CÝhm|Zo {díd ^a
‘| 6000 go A{YH$ H$m¶©H«$‘ {X¶o h¡§& 1990 ‘| CÝhm|Zo bJmVma 32 K§Q>m| VH$ H$m¶©H«$‘ XoH$a {díd
[aH$mS>© ~Zm¶m h¡&

AZwH$aUAZwH$aUAZwH$aUAZwH$aUAZwH$aU
{‘{‘H«$s H$bmH$mam| H$m AnZo ñdam| na nyU© {Z¶§ÌU hmoVm h¡& do AnZo ñdam| Ho$ AmYma na hr

AZoH$ M‘ËH$ma H$aVo h¢& AnZo Xe©H$m| H$mo à^m{dV H$aZo Ho$ {bE do AnZo H§$R> H$m nyU© ê$n go Ü¶mZ
aIVo h¢& S>m°. Zoaoëbm doUw‘mYd {díd Ho$ à{gÕ {‘{‘H«$s H$bmH$ma h¢& do AnZo àXoe Ho$ d§aJb {Obo
go VmëbwH$ aIVo h¢& 2001 ‘| ^maV gaH$ma Zo CÝh| nX²‘lr nwañH$ma go gå‘m{ZV {H$¶m h¡&

¶{X Amn BZ {d{Y¶m| H$m ñd¶§ AZwH$aU H$a|Jo, Vmo do AmnH$s é{M ~Z OmEJr&

Zoaoëbm doUw‘mYdJmo‘V‘ lr{Zdmg

H$m¶©H$bmn-8

R>mogm| R>mogm| R>mogm| R>mogm| R>mogm| ™ı     Üd{Z g§aMU Üd{Z g§aMU Üd{Z g§aMU Üd{Z g§aMU Üd{Z g§aMU N˛Á uå∫yqm

1) Q>o~b Ho$ EH$ {gao na dma H$amo& AmnHo$ {‘Ì
go H${hE {H$ dh Xÿgao {gao na H$mZ bJmH$a
Cg Üd{Z H$mo gwZo& {’$a CgH$mo hmW aIH$a
gwZZo Ho$ {bE H${hE& A~ H$mZ H$mo hQ>mH$a
{g’©$ Cg Üd{Z H$mo Xÿa go gwZo& AmnHo$ {‘Ì go
Om{ZE {H$ CgZo ³¶m A§Va nm¶m?

SCERT TELA
NGANA



73Vob§JmUm gaH$ma Ûmam {ZewëH$ {dVaU 2020-21

2) EH$ YmVw H$s ¶m bH$‹S>r H$s nQ²>Q>r bmo& CgHo$
EH$ {gao na dma H$amo VWm AmnHo$ {‘Ì go
H${hE {H$ dh Xÿgao {gao H$mo H$mZ go bJmH$a
aIo& Cggo Om{ZE {H$ nQ²>Q>r Xÿa aIZo go VWm
H$mZ Ho$ nmg aIZo go Üd{Z ‘| ³¶m hmoVm h¡?

3) ³¶m Amn OmZVo h¢ {H$ Mm¶ H$s ß¶m{b¶m| go
IobZo dmbm Q>o{b’$moZ H¡$go ~ZVm h¡?
Xmo nona H$n br{OE& XmoZm| ‘| EH$-EH$ {N>Ð

~ZmBE& {N>Ð {~ëHw$b N>moQ>m hmoZm Mm{hE, {Og‘|
go {g’©$ EH$ Vma H$mo ̂ oOm Om gHo$& EH$ b§~r Vma
bmo, Ü¶mZ aI| {H$ Cg‘| H$moB© Jm§R> Z hmo& Vma H$mo
H$n Ho$ EH$ {N>Ð ‘| go S>mbH$a Cg‘| Jm§R> bJm
Xr{OE& Cgr àH$ma Xÿgao H$n H$mo Vma go Omo‹S> Xmo&
AmnH$m ’$moZ V¡¶ma hmoJm&

Amn Bg ’$moZ Ûmam AmnHo$ {‘Ì go g§nH©$ H$a
gH$Vo h¢& XmoZm| Hw$N> Xÿgar na I‹S>o hmoH$a EH$-Xÿgao
go ~mV H$a gH$Vo h¢& EH$ H$n ‘| go ~mV H$a Xÿgam
Xÿgao H$n Ûmam Cgo gwZ gH$Vm h¡&

z ³¶m CgH$s AmdmO H$mo gwZ gH$Vo h¢?
z Amn XmoZm| Ho$ ~rM Üd{Z H$m ‘mÜ¶‘ ³¶m

hmoJm?
Bg {H«$¶m go ¶h kmV hmoVm h¡ {H$ Üd{Z R>mog

‘mÜ¶‘ O¡go bH$‹S>r YmVw ¶m bmoho ‘| go ̂ r g§M[aV
hmoVr h¡&
z ³¶m Üd{Z Ðdm| ‘| go g§M[aV hmoVr h¡?
z ³¶m h‘ nmZr ‘| CËnÞ Üd{Z H$mo gwZ gH$Vo h¢?

M{bE nVm bJm¶|Jo&

H$m¶©H$bmn-9
Ðdm| Ho$ ‘mÜ¶‘ go Üd{Z H$m  g§MaU

EH$ {Jbmg ‘| nmZr ^amo& N>moQ>o nËWa bmo&
CZH$mo nmZr ‘| EH$ Xÿgao Ho$ gmW aJ‹S>mo& AmnHo$
EH$ {‘Ì H$mo {Jbmg Ho$ gVh na H$mZ aIH$a
gwZZo Ho$ {bE H${hE& Xmo~mam CZ nËWam| H$mo ~mha

{MÌ{MÌ{MÌ{MÌ{MÌ-14

{MÌ {MÌ {MÌ {MÌ {MÌ 11- R>mogm| ‘| Üd{Z H$m g§MmaU- R>mogm| ‘| Üd{Z H$m g§MmaU- R>mogm| ‘| Üd{Z H$m g§MmaU- R>mogm| ‘| Üd{Z H$m g§MmaU- R>mogm| ‘| Üd{Z H$m g§MmaU

{MÌ{MÌ{MÌ{MÌ{MÌ-12

{MÌ{MÌ{MÌ{MÌ{MÌ-13
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{MÌ {MÌ {MÌ {MÌ {MÌ -15 : {Zdm©V ‘| Üd{Z J‘Z Zht H$a{Zdm©V ‘| Üd{Z J‘Z Zht H$a{Zdm©V ‘| Üd{Z J‘Z Zht H$a{Zdm©V ‘| Üd{Z J‘Z Zht H$a{Zdm©V ‘| Üd{Z J‘Z Zht H$a
gH$Vr h¡&gH$Vr h¡&gH$Vr h¡&gH$Vr h¡&gH$Vr h¡&

O¡go hr Amn Cg‘| go hdm ItM boVo h¢, Üd{Z
H$m ñVa H$‘ hmoZo bJVm h¡¡& O¡go hr ½bmg ‘| go
nyar hdm {ZH$b OmVr h¡, AmnHo$ K§Q>r H$s AmdmO
{~ëHw$b gwZmB© Zht XoJr& b{H$Z hH$sH$V ‘| ¶h
gab Zht h¡& ¶h {H«$¶m h‘| Xem©Vr h¡ {H$ Üd{Z
J‘Z Ho$ {bE ‘mÜ¶‘ H$s Amdí¶H$Vm hmoVr h¡&

h‘ àX{e©V H$a gH$Vo h¢ {H$ Üd{Z {Zdm©V ‘|
J‘Z Zht H$a gH$Vr h¡& Üd{Z g§Mab Ho$ {bE
‘mÜ¶‘ H$s Amdí¶H$Vm hmoVr h¡& ¶{X h‘ {Zdm©V
n§n go ½bmg H$mo nyU© ê$n go dm¶w a{hV H$a X|Jo,
Vmo ¶h ~mV {gÕ hmo OmEJr&

h‘ Üd{Z H$mo H¡$go gwZVo h¢?
h‘ h‘mao Mmam| Amoa CËnÞ Üd{Z H$mo h‘mao

H$mZm| go gwZ gH$Vo h¢& h‘mao H$mZ H$m AmH$ma
Bg‘| ‘hËdnyU© ¶moJXmZ àXmZ H$aVm h¡& AnZo
H$mZ ‘| Pm§{H$¶o, CgHo$ AmH$ma H$mo g‘PZo H$m
à¶ËZ H$s{OE&
H$mZ H$s {Pëbr H$m H$m¶© VWm AmH¥${V

h‘mao H$mZ ‘o§ VrZ ̂ mJ hmoVo h¢& ~mô¶ ̂ mJ,
‘Ü¶ ^mJ VWm Am§V[aH$ ^mJ& O¡go {H$ {MÌ ‘|
Xem©¶m J¶m h¡ {H$ ~mø H$U© H$s naV Üd{Z H$mo
EH${ÌV H$a H§${nV H$aVr h¡& dh H$U© Jwhm ‘|
àdoe H$aVr h¡& h‘Zo grIm h¡ {H$ Üd{Z H§$nZ Ho$
ê$n ‘| J‘Z H$aVr h¡& ¶h H§$nZ h‘mao H$U© {Pëbr
go Q>H$amVo h¢&

{ZH$mbH$a aJ{‹S>E& AmnHo$ {‘Ì go XmoZm| Üd{Z¶m|
Ho$ ~rM Ho$ A§Va H$mo Om{ZE&

Üd{Z nXmW ©  H o $  VrZm |  AdñWmAm |
O¡go R>mog, Ðd VWm J¡g ‘| go g§M[aV hmo gH$Vr
h¡&

 gmo{ME Am¡a MMm© H$s{OE

Üd{Z na AmÐ©Vm H$m ³¶m à^md n‹S>Vm
h¡? ³¶m J‘r© VWm gXu Ho$ ‘m¡g‘ ‘| Üd{Z
g§MaU ‘o§ H$moB© A§Va hmoVm h¡? AmnHo$ {‘Ìm| Ho$
gmW CgH$s MMm© H$s{OE&

H$m¶©H$bmn-10
³¶m {~Zm ‘mÜ¶‘ Ho$ Üd{Z J‘Z H$a
gH$Vr h¡?

EH$ ßbmpñQ>H$ ¶m H$m§M H$m ½bmg bmo& ½bmg
nyU© ê$n go gyIm hmoZm Mm{hE, dh CVZm b§~m
hmoZm Mm{hE {H$ Cg‘| gob ’$moZ g‘m gHo$& EH$
N>moQ>m gob ’$moZ ½bmg ‘| S>mb Xmo& A~ CgH$s
K§Q>r ~OmAmo& CgH$s K§Q>r VWm Üd{Z Ho$ ñVa H$mo
gw{ZE& ½bmg na EH$ N>moQ>r gr ßboQ> T>H$ Xr{OE&
A~ ’$moZ H$s K§Q>r H$mo gw{ZE& XmoZm| Üd{Z¶m| Ho$
ñVa H$mo ZmoQ> H$s{OE& A~ ½bmg H$s nyU© hdm H$mo
‘w§h go ItM bmo& {MÌ-13 ‘| {XIm¶o AZwgma Cgo
‘w§h Ho$ nmg a{IE& ¶{X Amn ½bmg Ho$ A§Xa
dmbr hdm H$mo OëXr go ItM boZo go ½bmg AmnHo$
‘w§h go {MnH$ OmEJm& A~ CgH$s K§Q>r H$mo gwZZo
H$m à¶ËZ H$a|& AmnHo$ {‘Ì go ^r Cgo gwZZo Ho$
{bE H${hE, {Oggo XmoZm| ñVam| Ho$ A§Va H$mo OmZm
Om gHo$& Amn XmoZm| Zo Üd{Z Ho$ ñVa ‘| H$moB© A§Va
nm¶m?
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{MÌ {MÌ {MÌ {MÌ {MÌ -16 : H$U©nQ> H$s AmH¥${VH$U©nQ> H$s AmH¥${VH$U©nQ> H$s AmH¥${VH$U©nQ> H$s AmH¥${VH$U©nQ> H$s AmH¥${V

 ¶h H§$nZ H$U© nQ> go Q>H$amH$a H$mZ Ho$ ‘Ü¶
^mJ ‘| nhþ§MVm h¡& Ohm§ VrZ N>moQ>r hpS²>S>¶m§ nmB©
OmVr h¢& do Üd{Z H§$nZ H$m gyú‘rH$aU H$aVo h¢&
ñQ>onrg Bgr H§$nZ H$mo V§{ÌH$mAm| Ûmam ‘pñVîH$ ‘|
nhþ§MmVo h¢& dmH²$ Ûma Ho$ nmg EH$ g‘Vb YamVb
Omo H$mZ Ho$ nX} H$m 1/20dm§ ̂ mJ hmoVm h¡& {Oggo
H§$nZ 30 go 60 JwZm A{YH$ ~‹T> OmVm h¡& ¶h
H§$nZ dmH²$ Ûma go H$mZ Ho$ Vrgao ̂ mJ VH$ nhþ§MVm
h¡& H$mZ H$s ^rVar W¡br Omo Ðd nXmW© go ^ar
hmoVr h¡, H§$nZ H$mo ñWmZm§V[aV H$aVr h¡& Bg W¡br
‘| H§$nZ H$s J{V H$mo do ~marH$ H$moe Omo V§{ÌH$m
V§Ì go Ow‹S>o hmoVo h¢, nhMmZ boVo h¢& ¶h H§$nZ
V§{ÌH$m Ûmam ‘pñVîH$ Ho$ g§doXZerb ^mJ ‘|
nhþ§MmVo h¢, Ohm§ h‘| Üd{Z H$m kmZ hmoVm h¡& ¶hr
Üd{Z H§$nZ ‘pñVîH$ Ho$ hpS²>S>¶m| Ûmam H$mZ Ho$
^rVar ^mJ VH$ nhþ§MVo h¢&

³¶m H$moB© hm{ZH$maH$ Üd{Z¶m§ hmoVr h¢? CZH$mo
gwZZo go ³¶m hmoVm h¡?

Üd{Z Ho$ JwUY‘©
h‘Zo XoIm h¡ {H$ Üd{Z H¡$go CËnÞ hmoVr

h¡& A~ h‘ Üd{Z Ho$ Hw$N> JwUY‘m] Ho$ ~mao ‘|
OmZ|Jo&

emoa, jrUVm VWm {dñVma
Hw$N> bmoJ ~hþV Omoa go ~mV H$aVo h¢ Am¡a

Hw$N> Yr‘o ñda ‘o§& ¶{X h‘ Q>o~b na Omoa go
‘ma|Jo, V~ h‘ AmH«$m‘H$ Üd{Z gwZVo h¢& Cgr
àH$ma ¶{X h‘ Yrao ‘ma|Jo, Vmo Yr‘r AmdmO
gwZmB© XoJr&

h‘mao X¡{ZH$ OrdZ ‘| h‘ Hw$N> AmH«$m‘H$
VWm Hw$N> Yr‘r AmdmO| gwZVo h¢& CXmhaUmW©
àmW©Zm Ho$ g‘¶ S´>‘ H$m ~OZm AH«$m‘H$ Üd{Z
CËnÞ H$aVm h¡& à{Vkm ~mobVo g‘¶ Hw$N> Yr‘o
ñda gwZmB© XoVo h¢& h‘ g~ OmZVo h¢ {H$ Xrnmdbr
EH$ àH$me VWm emoaJwb go ^am Ë¶m¡hma h¡, O~
h‘ nQ>mIo ObmVo h¢ V~ H$B© àH$ma Ho$ AH«$m‘H$
AmdmO| gwZmB© XoVr h¡&

z ³¶m| Hw$N> AmdmO| AmH«$m‘H$ hmoVr h¡?

z ³¶m| Hw$N> AmdmO| jrU hmoVr h¡?

z ³¶m Üd{Z H$s Vrd«Vm VWm dñVw Ho$ H§$nZ ‘|
H$moB© g§~§Y hmoVm h¡?

 gmo{ME-MMm© H$s{OE

z "H§$nZ Üd{Z CËnÞ H$aVo h¢ VWm Üd{Z
H§$nZ CËnÞ H$aVr h¡&' ³¶m ¶h gË¶ h¡?
{dMma H$s{OE&

z "Üd{Z h‘mao H$mZ Ho$ VrZ ‘mÜ¶‘m| go g§MaU
H$aVr h¡&' AmnHo$ {‘Ìm| Ho$ gmW BgH$s MMm©
H$s{OE Am¡a nVm bJmBE {H$ ³¶m ¶h ~mV
gË¶ h¡?

H$mZ H$m naXm

H$mUm}dV©^rVar H$mZ~mhar H$r Zbr

~mhar H$mZ
‘Ü¶ H$mZ
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CX²Xoí¶ … Üd{Z H$s Vrd«Vm VWm dñVw Ho$
H§$nZ Ho$ ~rM g§~§Y OmZZm&

Amdí¶H$ dñVwE§ … bH$‹S>r H$m Q>o~b, 30
go.‘r. dmbr YmVw H$s ñHo$b ¶m 30 go.‘r. dmbr
Amar H$s nÎmr VWm EH$ BªQ>&
{d{Y{d{Y{d{Y{d{Y{d{Y

1. ãboS> ¶m ñHo$b H$mo Q>o~b na Bg àH$ma
a{IE {H$ 10 go.‘r. Q>o~b na hmo VWm
eof ^mJ hdm ‘| (Q>o~b Ho$ ~mha) hmo&
Q>o~b na ãboS> ñHo$b na EH$ BªQ> aI
Xr{OE&

2. ãboS> ‘| H§$nZ CËnÞ H$amo& H§$nZ Ho$ gmW
Cg‘| CËnÞ Üd{Z H$mo Ü¶mZ Xr{OE& Bgr
{H«$¶m H$mo Xmo go VrZ ~ma XmohamBE&  AmnHo$
{ZîH$f© H$mo ZrMo Xr JB© Vm{bH$m ‘| ZmoQ> H$amo&

3. A~ ãboS> H$mo A{YH$ ~b bJmH$a H§${nV
H$amo& H§$nZ H$mo XoIVo hþE Üd{Z gw{ZE& Bgr
{H«$¶m H$mo 2 go 3 ~ma XmohamBE& AmnHo$
{ZîH$f© H$mo ZrMo Xr JB© Vm{bH$m ‘o§ ZmoQ> H$amo&

{MÌ {MÌ {MÌ {MÌ {MÌ -17 : qnS> H$m H§$nZ VWm Üd{Z H$s Vrd«VmqnS> H$m H§$nZ VWm Üd{Z H$s Vrd«VmqnS> H$m H§$nZ VWm Üd{Z H$s Vrd«VmqnS> H$m H§$nZ VWm Üd{Z H$s Vrd«VmqnS> H$m H§$nZ VWm Üd{Z H$s Vrd«Vm

O

B

A

C

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m 4

~b ãboS>/ñHo$b H$m  Üd{Z H$s
 H§$nZ  Vrd«Vm

H$‘ ~b

A{YH$ ~b

z h‘ AmH«$m‘H$ Üd{Z H$~ gwZVo h¢?
z h‘ Yr‘r AmdmO| H$~ gwZVo h¢?
z AmnZo ãboS>/ñHo$b Ho$ H§$nZ H$s g§»¶m ‘|

AmH«$m‘H$ VWm Yr‘r AmdmO H$aVo g‘¶ ³¶m
A§Va nm¶m?
ñHo$b H$s nyd© pñW{V Omo {~Zm H§$nZ Ho$ Wr,

Cgo ‘Ü¶‘ pñW{V H$hVo h¡&
O¡go {H$ {MÌ 17 ‘| Xem©¶m J¶m h¡ OA

H§${nV dñVw H$s ‘Ü¶‘ pñW{V H$hVo h¡& OB  VWm
OC dñVw H$s AbJ-AbJ H§$nZ AdñWmE§ h¢&

{MÌ {MÌ {MÌ {MÌ {MÌ -18

dñVw Ho$ ‘Ü¶‘ pñW{V go EH$ XmobZ H$mo
CgH$m EH$ H§$nZ H$hVo h¡&

dñVw H$m H§$nZ ‘Ü¶‘ pñW{V OA go OC VWm
[’$a OA VH$ dmng AmZm Am¡a OA go OB VH$
OmH$a {’$a OA na dmng AmZm& dñVw H$m AnZr
‘Ü¶ {ñW{V go AË¶{YH$ {dñWmnZ CgH$m {dñVma
H$hbmVm h¡& D$na {X¶o J¶o {MÌ ‘| A go B ¶m
A go C VH$ H$s Xÿar H$mo A{YH$V‘ {dñWmnZ
H$hVo h¡&

à¶moJembm H$m¶©-1
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 z AmH«$m‘H$ AmdmO VWm Yr‘r AmdmO ‘|
H§$nZ Ho$ {dñVma ‘| AmnZo ³¶m A§Va
nm¶m?

Š`m Amn OmZVo h¢?

Üd{Z H$s Vrd«Vm H$s BH$mB© S>ogr~b h¡,
Cgo ( dB) Ûmam {bIm OmVm h¡&

Üd{Z H$s KmV BH$mB© ~ob h¡, Omo
Abo³Om§BS>a J«mh‘ ~ob (1847-1942),
{OÝhm|Zo Üd{Z na AZoH$ à{gÕ à¶moJ {H$E
Wo&

Üd{Z H$s Ý¶yZV‘ lm{dH$ BH$mB© 0 dB
h¡& Bg‘| 10 JwZm A{YH$ ep³Vembr Üd{Z
10 dB h¡& nyU© em§{V pñW{V go 100 JwZm
A{YH$ ep³Vembr Üd{Z 20 dB hmoVr h¡&
nyU© em§V pñW{V go 1000 JwZm A{YH$
ep³Vembr Üd{Z 30 dB hmoVr h¡& ¶hm§ Hw$N>
gmYmaU Üd{Z¶m| Ho$ S>o{g~b {XE JE h¡-
z nyU© em§VVm - 0 dB

z ’w$g’w$gmZm - 15 dB

z gmYmaU ~mVMrV - 60 dB

z Km§g H$mQ>Zo dmbr ‘erZ - 90 dB

z H$ma H$m hm°Z© - 110 dB

z OoQ> B§OZ - 120 dB

z ~§XÿH$ ¶m nQ>mIo H$s AmdmO - 140 dB

àíZ … Cnamo³V XÎmm§emo Ho$ AmYma na kmV
H$amo?

H$ma Ho$ hmZ© H$s Üd{Z h‘mao ~mVMrV go
{H$VZo JwZm A{YH$ ep³Vembr hmoVm h¡?

OoQ> B§Q>Z H$s Üd{Z h‘mar ’w$g’w$gmhQ> go
{H$VZo JwZm A{YH$ hmoVr h¡?

à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶©-2

CX²Xoí¶ … ñda H$s D§$MmB© ¶m ‘§Xr H$mo
OmZZm&

Amdí¶H$ CnH$aU … EH$ bH$‹S>r H$m Q>o~b,
Xmo Amao H$s n{Îm¶m± ¶m YmVw H$s ñHo$b, Omo 30
go.‘r. b§~r hmo, EH$ BªQ>&
{d{Y

1. nhbr ñ³ob/ãboS> H$mo 10 go.‘r. b§~mB© Q>o~b
na hmo, Bg àH$ma ì¶dpñWV H$s{OE& eof
^mJ Q>o~b Ho$ ~mha hmoZm Mm{hE& Cg na BªQ>
aI Xr{OE&

2. Xÿgar ñHo$b/ãboS> H$mo 25 go.‘r. b§~mB© Q>o~b
na VWm 5 go.‘r. Q>o~b Ho$ ~mha hmo Bg
àH$ma ì¶dpñWV H$a Cg na EH$ BªQ> aI
Xr{OE&

3. H§$nZ {Z{‘©V H$s{OE& CgHo$ H§$nZ H$mo
Xo{IE VWm CZ‘| go AmZo dmbr Üd{Z H$mo gw{ZE&

{MÌ {MÌ {MÌ {MÌ {MÌ -19 : ñda H$s D$§MmB© ¶m ‘§Xr H$mo nhMmZZmñda H$s D$§MmB© ¶m ‘§Xr H$mo nhMmZZmñda H$s D$§MmB© ¶m ‘§Xr H$mo nhMmZZmñda H$s D$§MmB© ¶m ‘§Xr H$mo nhMmZZmñda H$s D$§MmB© ¶m ‘§Xr H$mo nhMmZZm

Bgr {H«$¶m H$mo 2 go 3 ~ma XmohamBE VWm
CgHo$ {ZîH$f© H$mo ZrMo {X¶o J¶o Vm{bH$m ‘| ZmoQ>
H$s{OE&

Vm{bH$m 5

ãboS> H$s b§~mB© H§$nZ Üd{Z
hdm ‘|
ãboS> 1 : 20cm

ãboS> 2 : 5cm
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z XmoZm| ãboS>m| Ho$ H§$nZm| H$s g§»¶m ‘| ³¶m A§Va
hmoJm?

z XmoZm| ãboS>m| ‘| CËnÞ Üd{Z¶m| ‘| ³¶m A§Va
hmoJm?
Amn XoImoJo {H$ 20 go.‘r. dmbr ãboS> ‘| 5

go.‘r. dmbr ãboS> go H§$nZ H$‘ hmoJm& Cgr àH$ma
5 go.‘r. dmbr ãboS> Ho$ ñda H$s VrúUVm 20
go.‘r. dmbr ãboS> go A{YH$ hmoJr&

Üd{Z H$s VrúUVm H$mo ñda H$s D§$MmB© H$hVo
h¢&

à{V goH|$S> hmoZo dmbo H§$nZ H$mo Amd¥{Îm H$hVo
h¢&

ñda H$s D§$MmB© CgHo$ Amd¥{Îm na {Z ©̂a hmoVr
h¡&

Cnam o³V à¶m oJ ‘ | 20 go.‘r. dmb o
ãboS> ‘| H§$nZ H$s g§»¶m H$‘ nmB© OmVr h¡& Bggo
¶h {gÕ hmoVm h¡ {H$ Cg‘| Amd¥{Îm H$‘
hmoVr h¡& 5 go.‘r. dmbo ãboS> ‘| Amd¥{Îm A{YH$
hmoVr h¡&

Bg{bE 5 go.‘r. dmbr ãboS> ‘| ñda
H$s D§$MmB© 20 go.‘r. dmbo ãboS> go A{YH$ hmoVr h¡&

¶hr à¶moJ ãboS> H$s {d{^Þ b§~mB©¶m| go
XmohamBE, CgHo$ n[aUm‘ H$mo ZmoQ> H$s{OE&

ñÌr, nwéf VWm ~ÀMm| Ho$ ñda aÁOw Vr bå~mB©
Ho$ ~mao ‘| {dMma H$a CZH$s Üd{Z Vrd«Vm {ZpíMV
H$spOE&

n{j¶m | H$s MhMhmQ> H$m ñda D$ §Mm
hmoVm h¡, O~{H$ qgh H$s Xhm‹S> H$m ñda
ZrMm hmoVm h¡& {H$gHo$ ñda H$s Amd¥{Îm A{YH$
hmoJr?

AmnHo$ X¡{ZH$ OrdZ ‘| àH¥${Îm ‘| gwZmB© XoZo
dmbr Üd{Z¶m| H$mo gwZH$a CZHo$ Amd¥{Îm H$mo nhMmZZo
H$s H$mo{ee H$s{OE&

Š`m Amn OmZVo h¢?

{ZåZ{b{IV ñdam| H$mo CZH$s Amd¥{Îm Ho$ AZwgma
Adamohr H«$‘ ‘| {bIm J¶m h¡&

qgh<ì¶ñH$ nwéf<d¶ñH$ ñÌr<~ÀMm
<ZdOmV {eew<H$sQ>
z ³¶m Amn BgH$m H$maU OmZVo h¢?
z ³¶m Amn grQ>r ~OmZo ¶m S´>‘ ~OmZo Ho$

Üd{Z¶m| ‘| H$moB© A§Va nmAmoJo?

gm‘mÝ¶ Üd{Z ‘| {‘{lV Amd¥{Îm¶m± hmoVr
h¡-

h‘mao X¡{ZH$ OrdZ ‘| h‘ {d{^Þ àH$ma H$s
Üd{Z¶m| H$mo gwZVo h¢& ³¶m h‘ BZ g^r H$mo
Ü¶mZ go gwZVo h¢? {d{^Þ Üd{Z¶m§ {^Þ-
{^Þ Amd¥{Îm VWm {^Þ àMwaVm Ho$ Ûmam CËnÞ
hmoVr h¡& CXmhaUmW© AnZr H$jm ‘| gwZmB©
XoZo dmbo AbJ-AbJ Üd{Z¶m| H$mo Ü¶mZ go gw{ZE&
AJa h‘ Ü¶mZnyd©H$ gwZ|Jo Vmo kmV hmoJm {H$
H$moB© Xmo ì¶p³V EH$ O¡gr AmdmO ‘| Zht ~mob
gH$Vo&
z h‘ AbJ-AbJ ñVa ¶m Am¶m‘ ‘| Üd{Z ³¶m|

CËnÞ H$aVo h¡?
Üd{Z Ho$ ñda Am¡a Am¶m‘ H$s {^ÞVm Ho$

H$maU h‘ Xÿgam| Ho$ gmW ^mfm H$s ghm¶Vm go
g§nH©$ ~Zm gH$Vo h¢&

Am {X ‘mZd H $ m o  ^mfm H $ m CVZm
kmZ Zht Wm, Bg{bE do gm§Ho${VH$ ̂ mfm ‘| EH$-
Xÿgao go ~mV H$aVo Wo& CZH$s H$moB© {b{n Zht Wr&
~mX ‘| {dH$mg H$s à{H«$¶m ‘| Üd{Z Ho$ ‘mÜ¶‘
go AW©nyU© g§nH©$ H$m {dH$mg hþAm& {’$a
CgH$s {b{n ~Zr& Bg àH$ma ^mfm H$m {dH$mg
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hþAm, {g’©$ ‘Zwî¶m| ‘| hr Zht, ~pëH$ OmZda ^r
{d{^Þ Amd¥{Îm VWm Am¶m‘ H$s ghm¶Vm go Üd{Z
CËnÞ H$a EH$-Xÿgao Ho$ gmW g§nH©$ ~ZmVo h¢&

h‘mao eara Ho$ {d{^Þ A§J Omo Üd{Z CËnmXZ
H$m ‘mÜ¶‘ ~ZVo h¢&
z dmH²$ V§Vw

z hm|R>

z Xm§V VWm {Oˆm

z ZmH$ VWm H§$R>

 Omo eãX h‘ CÀMm[aV H$aVo h¢, Cg‘o§ EH$
ñda Zht hmoVm h¡, ~pëH$ dh Üd{Z Ho$ AbJ-
AbJ Amd¥{Îm VWm Am¶m‘m| H$m {‘lU hmoVm h¡&
EH$ Aja H$mo ~mobZo Ho$ {bE h‘ {^Þ-{^Þ
Amd¥{Îm¶m| H$m à¶moJ H$aVo h¡& h‘ EH$ eãX Ho$
CÀMmaU ‘| H$B© Ajam| H$s Amd¥{Îm¶m| H$m Cn¶moJ
H$aVo h¢& AWm©V² eãX {d{^Þ Amd¥{Îm¶m| H$m {‘lU
h¡& H$^r-H$^r EH$ hr eãX AbJ-AbJ ñdam| ‘|
AbJ-AbJ ^mdZmAm| H$mo àX{e©V H$aZo Ho$ {bE
CÀMm{aV {H$¶m OmVm h¡& O¡go "Zhr§' eãX AbJ-
AbJ ñdam| ‘| CgHo$ gm‘mÝ¶, H«$moY VWm {M‹S>{M‹S>o
nj H$mo Xem©Vm h¡&

emoa Am¡a g§JrV
z Amn ì¶ñV g‹S>H$ na Jm{‹S>¶m| H$s AmdmO

gwZH$a ³¶m AZŵ d H$aVo h¢?
z ao{S>¶mo na JmZo gwZZm AmnH$mo H¡$go bJVm

h¡?
z BZ XmoZm| ‘| gwZZo ‘| ‘Ywa Üd{Z H$m¡Zgr hmoVr

h¡?
g§JrV H$s Üd{Z gwZZo ‘| ‘Ywa hmoVr h¡& Hw$N>

~ogwar AmdmO| AghZr¶ hmoVr h¡, O¡go H$moB© ~V©Z

¶m ßboQ> H$m ’$e© na {JaZm& gwZZo ‘| ‘Ywa Üd{Z H$mo
g§JrV H$hVo h¢ VWm ~ogwar Üd{Z H$mo emoa H$hVo h¢&
emoa AmH«${‘H$ Üd{Z¶m| H$m {‘lU h¡, Omo gwZZo ‘|
AghZr¶ bJVm h¡¡&

Cgr àH$ma H«${‘H$ Üd{Z¶m| H$m {‘lU g§JrV
H$hbmVm h¡&

b¶~Õ VWm ~ogwar Üd{Z¶m| Ho$ Hw$N> Am¡a
CXmhaU Xr{OE&

lmì¶ Amd¥{Îm
h‘mam EH$ kmZ|{Ð¶ H$mZ H$B© àH$ma H$s Üd{Z¶m|

H$mo gwZZo ‘| h‘mar ghm¶Vm H$aVm h¡& ³¶m h‘
h‘mao Mmamo Va’$ gwZmB© XoZo dmbr Üd{Z¶m| H$mo gwZ
gH$Vo h¢?
z ³¶m Amn M‘JmX‹S> H$s AmdmO H$mo gwZ gH$Vo

hmo?
EH$ gm‘mÝ¶ ì¶p³V {Og Üd{Z H$mo gwZ gH$Vm

h¡, Cgo lmì¶-Üd{Z H$hVo h¢§& gm‘mÝ¶ ì¶p³V
{Og Üd{Z H$mo Zht gwZ gH$Vm Cgo Almì¶ Üd{Z
H$hVo h¢& lmì¶ Üd{Z H$s Amd¥{Îm 20 gm¶§H$b
goH§$S>-20000 gm¶§H$b goH§$S> hmoVr h¡& Bg{bE
Almì¶ Üd{Z H$s Amd¥{Îm 20 gm¶§H$b goH§$S> go
H$‘ VWm 20000 gm¶H$b goH§$S> go A{YH$ hmoVr
h¡&

Üd{Z àXÿfU
Ob VWm dm¶w àXÿfU O¡go hr Üd{Z àXÿfU

^r EH$ J§̂ ra g‘ñ¶m ~Z MwH$s h¡& ¶h ‘Zwî¶m| Ho$
{bE ~hþV hr hm{ZH$maH$ h¡& {d{^Þ ñÌmoVm| go
gwZmB© XoZo dmbo D§$Mo ñda H$mo S>o{g~ëg (dB) ‘|
Xem©¶m OmVm h¡& h‘mao gm‘mÝ¶ ~mVMrV ‘| ñda
H$s Amd¥{Îm 60dB VH$ hmoVr h¡& ¶{X ñda H$s
Amd¥{Îm 80dB go A{YH$ hmo Vmo dh gwZZo ‘|
H$îQ>Xm¶H$ hmoVr h¡& ¶{X H$moB© ì¶p³V bJmVma
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80dB dmbo Üd{Z H$mo gwZVm h¡, Vmo Cgo AmJo
gwZZo ‘| H${R>ZmB© hmo gH$Vr h¡&

A~ h‘ Üd{Z àXÿfU Ho$ H$maH$m| H$mo
OmZ|Jo&

h‘mao Mmam| Amoa H$B© H$maH$ h¡, Omo Üd{Z
àXÿfU H$mo ’¡$bmVo h¡§& O¡go g‹S>H$ na Jm{‹S>¶m| H$m
emoa, ^dZ {Z‘m©U ‘| Cn¶moJr ‘erZm| H$m emoa,
Am¡Úmo{JH$ joÌm| H$m emoa, IXmZm| ‘| IwXmB© H$m
emoa VWm ~‘ Am¡a nQ>mIm| Ho$ ’$Q>Zo H$s AmdmO
Am{X&

BZ g^r Üd{Z¶m| go Üd{Z àXÿfU ’¡$bVm h¡&
BZHo$ Abmdm h‘mao Kam| ‘| {‘³ga/J«¢S>a, YwbmB©
‘erZ, nmZr H$s ‘moQ>a Am{X H$s AmdmO|&

AmnHo$ Mmam| Am¡a Üd{Z àXÿfU ’¡$bmZo dmbo
Hw$N> Am¡a ñÌmoVm| Ho$ Zm‘ ~VmBE&
Üd{Z àXÿfU Ho$ à^md

Üd{Z àXÿfU Ho$ hm{ZH$maH$ à^md H$m¡Zgo
h¡?

BgH$m nhbm à^md ~hamnZ h¡& Bggo Hw$N>
ñdmñÏ¶ g§~§Yr à^md O¡go A{ZÐm, CÀM a³V
Xm~, A{YH$ VZmd BË¶m{X...

Hw$N> Am¡a Xþîn[aUm‘m| Ho$ ~mao ‘| MMm© H$a| Ed§
CÝh| ZmoQ> H$a|&
Üd{Z àXÿfU H$mo amoH$Zo Ho$ Cnm¶

h‘ Üd{Z H$mo amoH$ Zht gH$Vo, bo{H$Z CgHo$
Xþîn[aUm‘m| H$mo Hw$N> Bg àH$ma H$‘ H$a gH$Vo h¢&

Üd{Z àXÿfU H$mo amoH$Zo Ho$ Hw$N> Cnm¶ Bg
àH$ma h¡-
z Jm{‹S>¶m| VWm ‘erZm| ‘| gmBb|ga H$mo bJdmZm

Mm{hE&
z Eogr ‘erZm| H$m {Z‘m©U hmo, {Og‘| H$‘

AmdmO hmoVr h¡&

Š`m Amn OmZVo h¢?

E‘.Eg. gwã~mbú‘r CZHo$ ‘Ywa ñda Ho$
{bE à{gÕ h¢& CZHo$ à^md H$mo H$Zm©Q>H$
g§JrV joÌ ‘| VWm namonH$m[aVm ‘| ^wbmZm

Ag§^d  h¡, CÝhm|Zo
AnZm g§nyU© OrdZ
Xoe godm ‘| g‘{n©V
{H$¶m h¡& CÝhm|Zo
AnZ o  ñda H $ m o

^p³V g§JrV ‘| bJm {X¶m h¡&

K§Q>gmbm d|H$Q> oída amd EH$ à{gÕ
nmíd©Jm¶H$ h¢& do AnZo ‘Ywa JrVm| Ho$ {bE

OmZ o OmV o h ¢&
CÝhm|Zo 10,000 go
A{YH $ V ob wJ w ,
V{‘b, H$Þ‹S> VWm
‘b¶mb‘ ‘| JrV
Jm¶ o , 100 g o
A{YH$ {’$ë‘m| ‘|

g§JrV {ZX}eH$ ^r ~Zo& CZHo$ {ZOr  JrV
VWm ^p³V JrV AmO ^r CVZo hr à{gÕ h¢&

z Kam| na Q>rdr VWm Q>on[aH$mS>©a H$s AmdmO
Yr‘r hmoZr Mm{hE&

z Üd{Z àXÿfU H$mo amoH$Zo Ho$ {bE nm¡Ym| H$m
amonU hmoZm Mm{hE&
AmnHo$ {‘Ìm| Ho$ gmW Hw$N> Am¡a Cnm¶m| H$s

MMm© H$s{OE, {Oggo Üd{Z àXÿfU H$‘ hmo&
CgH$s EH$ Vm{bH$m ~ZmBE&
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX
H§$nZ, H§$R>, dmH²$ V§Vw, ‘mÜ¶‘, {Zdm©V, H$mZ H$s {Pëbr, ‘¡{b¶g, BÝH$g, ñQ>onrO, dmH²$ Ûma,

H$Um©dÎm©, emoa, VrúUÎmm, ñda, Am¶m‘, S>o{g~b, ñda, Amd¥{Îm, g§JrV

z H§${nV dñVwE± Üd{Z CËnÞ H$aVr h¡&
z ‘Zwî¶m| ‘| dmH²$ V§Vw H$s ghm¶Vm go Üd{Z CËnÞ hmoVr h¡&
z R>mog, Ðd VWm J¡gm| ‘| go Üd{Z g§MaU H$aVr h¡& dh {Zdm©V ‘| go J‘Z Zht H$a gH$Vr h¡&
z H$mZ H$s {Pëbr H$m H§$nZ Omo H§${nV dñVwAm| H$s Üd{Z Ûmam hmoVm h¡, dh h‘| gwZZo ‘| ghm¶Vm H$aVm h¡&
z ñda H$s D§$MmB© VWm {ZMmB© H§$nZ Ho$ Am¶m‘ na AmYm[aV hmoVr h¡&
z Üd{Z H$s Vrd«Vm H$mo S>o{g~b ‘| ‘mnVo h¡&
z ñda H$s D§$MmB© VWm VrúUVm CgH$s Amd¥{Îm Ûmam kmV hmoVr h¡&
z BH$mB© g‘¶ ‘| {H$¶o J¶o H§$nZ H$mo Amd¥{Îm H$hVo h¡&
z gm‘mÝ¶ Üd{Z ‘| {‘{lV Amd¥{Îm¶m§ hmoVr h¡&
z Üd{Z Ho$ gwZmB© XoZo H$s gr‘m H$mo lmì¶-Amd¥{Îm H$hVo h¡&
z  gwZZo ‘| ‘Ywa Üd{Z¶m| H$mo g§JrV H$hVo h¡ VWm ~ogwar Üd{Z H$mo emoa H$hVo h¡&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. EÁú N{˛Ãz uÃtΩá N˛∫ÁzTz N˛y Üƒuå ™ı H\Á| úÁÆy \Áoy “{@ (AS1)

2. Üƒuå N˛y oyƒ¿oÁ N˛Áz ™Áúåz N˛y FN˛ÁF| N˛Á{åÃy “{? (AS1)

3. ∆Áz∫ osÁ ÃÊTyo ™ı MÆÁ EÊo∫ “{? Ã™^ÁFL@ (AS1)

4. EÁúN˛Áz YÁ∫Áz EÁz∫ Üƒuå ütÓ m Gnúãå N˛∫åz ƒÁ¬z ÀfiÁzoÁı Nz˛ §Á∫z ™ı Ã™^ÁFL@ (AS1)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. H$sQ>m| H$s Üd{Z h‘| H$mZ ~§X H$aZo Ho$ {bE ³¶m| ‘O~ya H$aVr h¡?(AS1)

2. AmnH$mo kmV {H$Ýht VrZ g§JrV dmÚm| Ho$ Zm‘ ~VmH$a CZ‘| Üd{Z H¡$go CËnÞ hmoVr h¡ g‘PmBE?(AS1)

3. EÁúN˛Áz YÁ∫Áz EÁz∫ úÁÆz \Áåz ƒÁ¬z uN˛ã“y oyå ÃÊTyo ƒÁtΩÆÁı N˛Á uYfi uå©å EÁÆÁ™ osÁ GXY EÁÆÁ™ N˛Áz t∆Á|oz
“ÏL GoÁu∫L@ (AS5)

4. <<ƒÀoÏ ™ı NÊ˛úå Ãz Üƒuå Gnúãå “Ázoy “{Ê uÃtΩá N˛yu\L@ (AS3)

AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?

E•ÆÁÃ ™ı ÃÏáÁ∫
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III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. Üƒuå ÃÊY∫m ú∫ EÁ¸oÁ N˛Á MÆÁ üßÁƒ úgoÁ “{? T¿y…™J oÏ osÁ ∆yoJoÏ ƒÁÆÏ ™ı Üƒuå ÃÊY∫m ™ı MÆÁ N˛ÁzF|
EÊo∫ úÁÆÁ \ÁoÁ “{? YYÁ| N˛yu\L@ (AS1)

2. Üƒuå ütÓ m \{ƒ˛ uƒuƒáoÁ N˛Áz N{˛Ãz üßÁuƒo N˛∫oÁ “{? Ã™^ÁFL@ (AS7)

1. LN˛ uúÊg \Áz uÀs∫ EƒÀsÁ Ãz EÁTz uúZz tÁz¬ÁÆ™Áå “Ázoy “{ GÃz ...... N˛“oz “{@ [ ]
a) ∫{uQN˛ Tuo b) NÊ˛úå c) Ã∫¬ Tuo d) N˛ÁzmyÆ Tuo

2. LN˛ ÃzNı˛g ™ı Gnúãå “Ázåz ƒÁ¬z NÊ˛úå N˛Áz ........ N˛“oz “{@ [ ]

a)  EÁƒwuo b) ÃÊNĮ̈ Yå c) NÊ˛úå Ãy™Á d) ugÃz§¬Ã

3. √ÆuMo N˛y »√Æ Ãy™Á .......... “Ázoy “{@ [ ]

a)10-10,000 NÊ˛úå/Ãz b) 20-20,000 NÊ˛úå/Ãz

c) 30-30,000 NÊ˛úå/ÃzNÊ˛g d) 40-40,000 NÊ˛úå/ÃzNÊ˛g

4. ƒÁN˛Ω tΩƒÁ∫ Nz˛ úÁÃ LN˛ Ã™o¬ á∫Áo¬ \Áz N˛Áå Nz˛ útÁz| N˛Á ........... ƒÁÂ ßÁT “ÁzoÁ “{@ [ ]

a) 
1

10 b) 
1
20 c) 

1
30 d) 

1
40

5. Üƒåy N˛y oyflmoÁ N˛Áz ................ N˛“oz “{? [ ]

a)  HÂYÁF| b) NÊ˛úå c) oyƒ¿oÁ d) gzuÃ§z¬

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. uúÊg tΩƒÁ∫Á Gnúãå Üƒuå N y̨ oyƒ¿oÁ osÁ GÃNz̨  NĘ̂ úå osÁ EÁÆÁ™ Nz̨  ™ÜÆ ÃÊ§Êá N Ą́z Ã™^åz Nz̨  u¬L üÆÁzT N y̨u\L@

2. Üƒuå N˛y HÂYÁF| osÁ oyflmoÁ N˛Áz \Áååz Nz˛ u¬L üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. Üƒuå ütÓ m N˛y uƒußãå uÀsuoÆÁı Nz˛ uYfi LN˛ufio N˛∫ GÃ ú∫ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2. ÀN¿˛Áú §ÏN˛ ™ı uƒußãå ÃÊTyo ƒÁtΩÆÁı Nz̨  uYfi ¬TÁFL@

3. EÁúNz˛ ÀsÁåyÆ ÃÊTyoN˛Á∫Áı Nz˛ uYfi \™Á N˛∫ N˛qÁ ™ı ütu∆|o N˛yu\L@

Ã“y G∫ YÏuåL@

Š`m Amn OmZVo h¢?
JmobH$m|S>m {H$bm- h¡Xam~mX-
¶h ̂ maV H$m EH$ à{gÕ {H$bm h¡& dh CgHo$ B§{O{Z¶[a¨J

VWm dmñVwH$bm H$s AX²̂ wVVm Ho$ {bE à{gÕ h¡& ¶{X Amn EH$
{ZpíMV à{VÜd{Z hmoZo dmbo q~Xþ na I‹S>o ahH$a Vmbr ~Om¶|Jo,
Vmo dh {H$bo Ho$ EH$ {H$bmo‘rQ>a D§$MmB© na gwZmB© XoVr h¡&
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N˛qÁ VI ™ı “™åz ú∫ZÁFÆÁı Nz̨  uƒ Æ ™ı EÜÆÆå
uN˛ÆÁ “{@ üN˛Á∆ Nz˛ Ã∫¬ ∫zQyÆ ÃÊY∫m N˛Áz Ã™^åz
Nz˛ u¬L “™åz EåzN˛ üÆÁzT ßy uN˛Æz “¯ EÁ{∫ Æ“
uÃtΩá uN˛ÆÁ uN˛ üN˛Á∆ Ã∫¬ ∫zQÁ ™ı T™å N˛∫oÁ
“{@ N˛qÁ VI ™ı “™åz ú∫Áƒo|å Nz̨  uåÆ™ N˛Á EÜÆÆå
uN˛ÆÁ “{@

EÁFL “™ NÏ˛Z ÆÁt N˛∫ı@
− üN˛Á∆ N˛Á œÁÁzo, EúÁ∫t∆|| (opaque) ƒÀoÏ

EÁ{∫ LN˛ útz| Nz˛ ∫“åz Ãz ú∫ZÁF| §åoy “{@
− (Light travels in a straight line) üN˛Á∆

N˛Á ÃÊY∫m Ã∫¬ ∫zQyÆ “ÁzoÁ “{@
− LN˛ Ã™o¬ ú∫ \§ üN Ą́∆ N Ą́ ú∫Áƒo|å “ÁzoÁ “{

o§ ú∫Áƒo|å N Ą́zm (angle of reflection), EÁúoå
N Ą́zm (angle of incidence) Nz̨  Ã™Áå “ÁzoÁ “{@

− EÁúoå-uN˛∫m, EÁúoå u§ãtÏ ú∫ ¬©§ EÁ{∫
ú∫Áƒo|å-uN˛∫m LN˛ “y Ã™o¬ ™ı ∫“oz “¯@
EÁúåz t{uåN˛ \yƒå ™ı ú∫ZÁFÆÁı (shadows)

EÁ{∫ üuou§Ê§Áı (images) N˛Á uå∫yqm uN˛ÆÁ “ÁzTÁ@
Få ú∫ZÁFÆÁı EÁ{∫ üuou§Ê§Áı N˛Áz tzQoz Ã™Æ EÁúNz̨
™å ™ı EåzN˛ ü≈å Gnúãå “ÏL “ÁıTz@

• EúåÁ üuou§©§ NÏ˛Z tú|mÁı ™ı úo¬y EÁ{∫
NÏ˛Z ™ı Gß∫N˛∫ MÆÁı utQÁF| tzoy “{?

• tú|m ™ı tÁÆÁÂ-§ÁÆÁÂ üuo¬Áz™ úu∫ƒo|å
(laternal inversion) MÆÁı utQÁF| tzoÁ “{?

• MÆÁ “™ EÁƒá|N˛ ¬zãÃ Nz̨  u§åÁ ÃÓÆ| N˛y uN˛∫mÁı
N˛Áz LN˛ u§ãtÏ ú∫ Nz̨ uã¸o (focus) N˛∫ ÃN˛oz “̄?

• \§ LN˛ üN˛Á∆ N˛y uN˛∫m Ã™o¬ Ãz ú∫Áƒuo|o
“Ázoy “{ oÁz EÁúÁåy N˛Áz™ EÁ{∫ ú∫Áƒuo|o N˛Ázm
MÆÁı Ã™Áå “Ázoz “¯?

AÜ¶m¶

6 Ã™o¬ á∫Áo¬ ú∫ üN˛Á∆ N˛Á ú∫Áƒo|å

• MÆÁ EÁúÁoyo N˛Ázm EÁ{∫ ú∫Áƒuo|o N˛Ázm ƒN¿˛
Ã™o¬ Nz˛ u¬L ßy Ã™Áå “Ázoz “¯?
FÃ EÜÆÁÆ ™ı üN˛Á∆ Nz˛ ú∫Áƒo|å Nz˛ uƒ Æ

™ı uƒÀowo \ÁåN˛Á∫y üÁõo N˛∫ GúÆÏ|Mo ü≈åÁı Nz˛
tΩƒÁ∫ QÁz\åz N˛Á üÆÁÃ N˛∫ıTz@ EÁFÆz “™ Eúåz
úÓƒ| rÁå Nz˛ EÁáÁ∫ ú∫ NÏ˛Z uN¿˛ÆÁ-N˛¬Áú N˛∫ı@

{H«$`mH$bmn-1

uúå-∫Êá¿ N{˛™∫z Ãz üuou§©§ N˛Á §ååÁ
(Formation of image by a pinhole camera)

ÆÁt N˛yu\L uN˛ N{˛Ãz N˛qÁ VI ™ı EÁúåz uúå-
∫Êá¿ N{˛™∫z  Ãz üuou§©§ N˛Áz §åoz “ÏL tzQÁ sÁ@ LN˛
uN˛∫m GoÁ∫ N˛∫ tzuQL uN˛ uúå∫Êá¿ N{˛™∫z Ãz
üuou§©§ N{˛Ãz §åoÁ “{@

uúå∫Êá¿ N{˛™∫z Nz˛ ∫Êá¿ N˛Á úu∫™Ám §‰gÁ N˛∫åz
ú∫ MÆÁ “ÁzTÁ? uúå∫Êá¿ N{˛™∫z N z̨ ∫Êá¿ N˛Áz §‰gÁ ∫Êá¿
N˛∫, ™Áz™§y N˛y ¬Á{ N˛Áz tzuQL@ uúå∫Êá¿ N{˛™∫z ™ı
§‰gz ∫Êá¿ Nz˛ ÃÁs uåu™|o üuou§©§ N˛Á LN˛ uN˛∫m-
uYfi (Ray diagram) GoÁu∫L@ uYfi-1N˛Áz tzuQL@

uYfi-1
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gmo{ME Am¡a MMm© H$s{OE

uYfi N˛Áz ÜÆÁå Ãz tzQåz ú∫ “™ Ã™^ıTz uN˛
™Áz™§y Nz˛ Hú∫ Ãz EÁåz ƒÁ¬y üN˛Á∆ N˛y uN˛∫mı
útz| ú∫ uƒußãå u§ãtÏEÁı ú∫ ú‰goy “{@ FÃy o∫“
™Áz™§y Nz˛ åyYz Ãz EÁåz ƒÁ¬y üN˛Á∆ N˛y uN˛∫mı
ßy ú∫tz ú∫ uƒußãå u§ãtÏEÁı ú∫ úgoy “¯@ FÃu¬L
N{˛™∫z N˛Á ∫Êá¿ §‰gÁ N˛∫åz ú∫ “™ı útz| ú∫ EÀú…b ÆÁ
áÏÊá¬Á (Blurred)  üuou§©§ üÁõo “ÁzoÁ “{ \{ÃÁ uN˛
uYfi-1™ı utQÁÆÁ TÆÁ “{@

E§ EÁú üN˛Á∆ Nz˛ ú∫Áƒo|å Nz˛ uƒ Æ ™ı
ÃÁzuYL EÁ{∫ åyYz utL N˛ÁÆ| (task) N˛Áz “¬ N˛yu\L@

{H«$`mH$bmn-2

LN˛ YoÏ∫ N˛Á{EÁ úzg Nz̨  ‘A’ u§ãtÏ ú∫ “{ \{ÃÁ uN˛

uYfi ™ı utQÁÆÁ TÆÁ “{@ Æut ƒ“ N˛Á{EÁ \™yå ú∫ ∫Qz

NĮ̈ Z tÁåÁı N˛Áz ¬zN˛∫ N˛™ Ãz N˛™ Ã™Æ ™ı úz‰g B ú∫

ú“ÏÂYåÁ YÁ“oÁ “{@

ufiN˛Ázmu™uo Nz˛ rÁå Ãz MÆÁ EÁú N˛“ ÃN˛oz
“¯ uN˛ N˛Á{EÁ uN˛Ã ús N˛Áz YÏåzTÁ? Æut å“Î oÁz,
uå©å N˛Áz úu‰jL@

N˛Á{EÁ ßÓu™ ú∫ uÀso tÁåz N˛Áz N˛“Î Ãz ßy YÏT
ÃN˛oÁ “{@ ¬zuN˛å Æ“ÁÂ ú∫ uåÆ™ Æ“ “{ uN˛ ƒ“
u§ãtÏ ‘B’ ú∫ N˛™ Ãz N˛™ Ã™Æ ™ı ú“ÏÂYåz Nz˛ u¬L
LN˛ u§ãtÏ N˛Áz YÏååÁ “{@ Æut “™ ™Áåoz “¯ uN˛ N˛Á{L
N˛Á ƒzT uÀs∫ “{ oÁz GÃNz˛ ús N˛y tÓ∫y Ã§Ãz N˛™
“Ázåy YÁu“L@ EÁFL “™ Æ“ ãÆÓåo™ (shortest)
tÓ∫y rÁo N˛∫ı@

uYfi-3 ™ı t∆Á|L TÆz ús tzuQL@

ACB, ADB, AEB EÁ{∫ AFB ™ı Ãz N˛Á{å-ÃÁ
ús Ã§Ãz ZÁzbÁ “{?

FåN˛y ¬©§ÁF| N˛y oÏ¬åÁ N˛∫åz Nz˛ u¬L “™ Få
úsÁı (paths) N˛y EåÏu¬uú (duplicate) FÃ üN˛Á∫
§åÁÆıTz uN˛ Ãßy EåÏu¬uú ús u§ãtÏ G ú∫ u™¬z@
\{Ãz N˛y uYfi-4 ™ı t∆Á|ÆÁ TÆÁ “{@

uYfi -2

A
B

A
B

C D E F
uYfi -3

G

A
B

C D E F

uYfi -4

• MÆÁ Æ“ uƒƒ∫m EÁúNz˛ uå∫yqm Ãz ™z¬
N˛∫oÁ “{?

• MÆÁ “ÁzTÁ \§ uZ¸ EnÆuáN˛ §gÁ “ÁzTÁ
i.e. ¬Á{ Nz˛ Ã™Áå Nz˛ úu∫™Ám N˛Á uZ¸@

• Æut “ÁÂ, oÁz MÆÁ “™ uúå∫Êá¿ N{˛™∫z Ãz
GÃy ¬Á{ Nz˛ üuou§©§ N˛Áz útz| ú∫ tzQıTz@

• \§ “™ GÃy ¬Á{ N˛Áz uúå∫Êá¿ N{˛™∫z ™ı
¬©§y tÓ∫y Ãz tzQåz ú∫ MÆÁ “ÁzTÁ?

• Æut “™ uúå-∫Êá¿ N{˛™∫z ™ı tÁz uZ¸ N˛∫ıTz oÁz
MÆÁ “ÁzTÁ?

uƒYÁ∫ N˛∫ G∫ tyu\L@ üÆÁzT tΩƒÁ∫Á EÁúNz̨
G∫ N˛y \ÁÂY N˛yu\L@
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 uYfi ™ı CB = CG, ACB ús N˛y ¬©§ÁF|
= AC+CB = AC+CG = ACG @ FÃu¬Æz ACB
N˛y ¬©§ÁF| Nz˛ Ã™Áå “ÁzTy@ FÃy o∫“,

ADB ús N˛y ¬©§ÁF| = ADG ús N˛y ¬©§ÁF|

AEB ús N˛y ¬©§ÁF| = AEG ús N˛y ¬©§ÁF|

AFB ús N˛y ¬©§ÁF| = AFG ús N˛y ¬©§ÁF|

Æut EÁú uYfi-4 N˛Áz ÜÆÁå Ãz tzQÁzTz oÁz EÁú
uå∫yqm N˛∫ıTz uN˛ ACG, ADG, AEG EÁ{∫ AFG,
∫ÁÀoÁzÊ ™ı Ã§Ãz N˛™ ¬Ê§ÁF| AEG N˛y “{ MÆÁıuN˛ Æ“
tÓ∫y A Ãz G oN˛ LN˛ Ã∫¬ ∫zQÁ ™ı “{@ EÁú FÃN˛Áz
úb∫y Ãz ™Áú N˛∫ \ÁÂY N˛∫ ÃN˛oz “¯@ MÆÁıuN˛
AEG=AEB, AEB A Ãz B oN˛ ú“ÏÊYåz N˛Á AEB
Ã§Ãz ZÁzbÁ ∫ÁÀoÁ “{@ LzÃÁ N˛∫åz Nz˛ u¬L E¡ú
Ã™Æ ¬ToÁ “{@ FÃu¬L ƒ“ YoÏ∫ N˛Á{EÁ E u§ãtÏ Ãz
tÁåÁ YÏToÁ “{@

FÃ ús (path) N˛Áz uYfi-5 ™ı tÏ§Á∫Á tzuQL@

Æut “™ u§ãtÏ E Ãz ¬©§ EEI  QÎYı oÁz “™
Ã∫¬oÁ Ãz Æ“ §oÁÆıTz uN˛ N˛Ázm  AEEI (N˛Ázm 1),
N˛Ázm EIEB (N˛Ázm 2) Nz˛ Ã™Áå “{@

GúÆÏ|Mo uÀsuo ™ı u\Ã o∫“ YoÏ∫ N˛Á{L åz \Áz
∫ÁÀoÁ YÏåÁ GÃy o∫“ üN˛Á∆ ßy ƒ“ ús YÏåoÁ “{
Ã™Æ N˛™ ¬Tz@ Æ“ uÃtΩáÁÊo (Principle) Ãƒ|üs™
ú{∫y-gy-¢˛∫™Á}b (Pierre de Fermat) åÁ™N˛ LN˛
¢ ¿ ˛ z ãY ƒN˛ y¬ EÁ { ∫ Tumor (amateur
mathematician) åz üÀoÏo uN˛ÆÁ@

A

uYfi -5

B

21

E I

E

Æ“ üN˛Á∆ Nz˛ ú∫Áƒo|å Nz˛ u¬L ßy ¬ÁTÓ
(applicable) “ÁzoÁ “{@ \§ üN˛Á∆ LN˛ Ã™o¬ Ãz
ú∫Áƒuo|o “ÁzoÁ “{ oÁz E¡ú Ã™Æ N˛Á ∫ÁÀoÁ YÏåoÁ
“{@ FÃu¬L EÁúÁoy N˛Ázm, uYfi-5 ™ı t∆Á|Æz EåÏÃÁ∫
ú∫Áƒuo|o N˛Ázm Nz˛ Ã™Áå “ÁzoÁ “{@
• Gú∫ÁzMo uN¿˛ÆÁN˛¬Áú ™ı N˛Á{åÃy ∫zQÁ N˛Áz tú|m

™ÁåÁ TÆÁ “{?
• “™ \Áåoz “{ uN˛ tú|m LN˛ Ã™o¬ á∫Áo¬ “{

uN˛∫m uYfi ™ı FÃz N{˛Ãz t∆Á|EÁzTz?
Yu¬L E§ “™ üN˛Á∆ ú∫Áƒoo|å Ãz ú“¬z

tú|m Nz˛ §Á∫z ™ı \ÁåıTz ÃÁs “y ÃÁs uN˛∫m uYfi
GoÁ∫åÁ ßy ÃyQıTz@

ÃÁáÁ∫m tú|m (Plane Mirror)
ÃÁáÁ∫m tú|m N˛ÁÂY N˛Áz LN˛ EÁz∫ YÁÂty N˛y

ú∫o YjÁN˛∫ GÃ ú∫o N˛Áz ÃÏ∫uqo ∫Qåz Nz˛ u¬L
∫ÊTÁ \ÁoÁ “{@ YÁÂty LN˛ üN˛Á∆ ú∫Áƒo|å N˛Á Ã§Ãz
EXZÁ ÃÁáå “{@ N˛ÁÂY Nz̨  bÏN˛gz ú∫ LN˛ L¡ÆÏ™yuåÆ™
N˛y ú∫o YjÁF| \Áoy “{ MÆÁıN˛y L¡ÆÏ™yuåÆ™ YÁÂty
Ãz §“Ïo ÃÀoÁ “ÁzoÁ “{ osÁ üN˛Á∆ N˛Á ú∫Áƒo|å ßy
EXZy o∫“ Ãz N˛∫oÁ “{ FÃu¬L YÁÂty ÆÁ
L¡ÆÏ™yuåÆ™ N˛y LN˛ úo¬y ú∫o tú|m Nz˛ úyZz
N˛Á ú∫Áƒo|å o¬ “ÁzoÁ “{@

tú|m N˛ÁEÁTzƒÁ¬ÁßÁT uYfi -6(a)
ÃÁáÁ∫m tú|m

uYfi -6(b)
FÃ üN˛Á∫ ÃÁáÁ∫m tú|m
N˛Á uYfi §åÁÆÁ \ÁoÁ “{@

tú|m N˛Á
uúZ¬Á ßÁT
(YÁÂty ÆÁ

L¡ÆÏ™yuåÆ™
YjÁF| TÆy

ú∫o osÁ GÃ
ú∫ ¬TÁÆÁ TÆÁ

∫ÊT)

tú|m 
N˛Á E

ÁTz

ƒÁ¬Á 
ßÁT
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uYfi-7a

{H«$`mH$bmn-3
ú∫Áƒo|å ú∫ EÁú N˛y \ÁåN˛Á∫y N˛y \ÁÂY
N˛yu\L
(Check your understanding of
reflection)

uYfi 7 (a) EÁ{∫ 7(b) N˛Áz tzuQL@ ™Áå¬Áz
EÁúN˛Áz LN˛ ÃÁáÁ∫m tú|m N˛y úbΩby ty TF| “{@
• EÁú 7(a) EÁ{∫ 7(b) ™ı t∆Á|L EåÏÃÁ∫ uYfi

üÁõo N˛∫åz Nz˛ u¬Æz EÁú GÃ tú|m N˛y úbΩby
N˛Á GúÆÁzT N{˛Ãz N˛∫ÁzTz?
tú|m N˛y úbΩby N˛Áz uYfi 7(a) ™ı t∆Á|L EåÏÃÁ∫

√ÆƒuÀso N˛yu\L uN˛ uYfi 7(b) N˛y o∫“ uYfi
üÁõo “Áz@ uYfi 7(c) ™ı üuN¿˛ÆÁ (procedure)
utQÁÆy TF| “{@

uYfi-7b

uYfi-7c

• MÆÁ EÁú Ãßy uYfi-7(b) ™ı t∆Á|L EåÏÃÁ∫
§åÁ úÁEÁzTz?
FÃN˛Áz úÓ∫Á N˛∫åz Nz˛ u¬L EÁú Eúåz u™fi N˛y
Ã“ÁÆoÁ ¬yu\L@

Ã™o¬ tú|mÁı Ãz üN˛Á∆ N˛Á ú∫Áƒo|å
(Reflection of light by plane mirrors)

GtΩtz≈Æ : ú∫Áƒo|å Nz˛ uåÆ™ N˛y \ÁÂY
EÁƒ≈ÆN˛ ÃÁ™T¿y : tú|m N˛y úbΩby, uYfiyN˛∫m

N˛Á §Ázg|, Ã¢z̨ t úzú∫, uúå, M¬{ÊõÃ, úb∫y EÁ{∫ úıuÃ¬@
üuN¿˛ÆÁ : uYfiyN˛∫m N˛Á §Ázg| (drawing

board) ¬zN˛∫ LN˛ Ã¢z˛t úzú∫ N˛Áz GÃ ú∫ uúåÁı
N˛y Ã“ÁÆoÁ Ãz ¬TÁFL EÁ{∫ M¬{©ú ¬TÁFL@ úzú∫
Nz˛ §yY ™ı LN˛ ∫zQÁ AB QÎuYL EÁ{∫ ‘O’ ú∫ LN˛
¬Ê§ (ON),  AB ú∫ gÁu¬L@ uYfi ™ı t∆Á|L EåÏÃÁ∫
LN˛ Ã∫¬ ∫zQÁ PQ GoÁu∫L \Áz ON ú∫ LN˛ N˛Ázm
(N˛Ázm (i)) §åÁoÁ “{@ tÁz uúå P EÁ{∫ Q úzú∫ ú∫
HÜƒÁ|á∫ ut∆Á ™ı ¬TÁFL@ tú|m ™ı P N˛Á üuou§©§
PI EÁ{∫ Q N˛Á QI N˛Áz uå∫yqm N˛yu\L@ EãÆ tÁz
uúå R EÁ{∫ S FÃ o∫“ ¬TÁFL uN˛ PI, QI, R, S
EÁ{∫ O N˛Áz uYfi-8™ı t∆Á|L EåÏÃÁ∫ u™¬ÁFL@

àm¶mo{JH$ H$m¶©

P1

A B

P

Q1

Q

N

S

R

O

i r

uYfi-8
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RS EÁ{∫ ON Nz̨  ™ÜÆ uåu™|o N˛Ázm N˛Áz ™ÁuúL@
EÁú tzQÁzTz uN˛ EÁúoå N˛Á N˛Ázm = ú∫Áƒo|å N˛Á
N˛Ázm “ÁzTÁ@ EÁúoå N˛Ázm (i) N˛Áz §t¬oz “ÏÆz üÆÁzT
N˛Áz tÏ§Á∫Á N˛yu\L EÁ{∫ ú∫Áƒo|å Nz˛ N˛Ázm (r) N˛Áz
™ÁuúL@

Record your observations in table - 1

• MÆÁ Ãßy úu∫uÀsuoÆÁı ™ı ú∫Áƒo|å N˛Á N˛Ázm,
EÁúoå N˛Ázm Nz˛ Ã™Áå “ÁzoÁ “{?

ú∫Áƒuo|o N˛Ázm, EÁúÁoy N˛Ázm EÁ{∫ ÃÁ™ÁãÆ
uN˛∫m uN˛Ã Ã™o¬ ú∫ “¯? EÁFL “™ FÃN˛y YYÁ|
N˛∫ı@

ú∫Áƒo|å N˛Á Ã™o¬ (Plane of reflection)

Hú∫ N˛y N˛ÁÆ|uƒuá ™ı EÁúÁoy uN˛∫m ƒ“ “{ \Áz
P EÁ{∫ Q Ãz TÏ\∫oy “{@ R EÁ{∫ S TÏ\∫åz ƒÁ¬y ∫zQÁ
ú∫Áƒuo|o uN˛∫m “{ EÁ{∫ ON tú|m Nz̨  ÃÁs ‘O’ ú∫
¬©§ “{@

• MÆÁ tÁzåÁı uN˛∫mı EÁ{∫ ÃÁ™ÁãÆ uN˛∫m “Ázoz LN˛
“y Ã™o¬ ú∫ “{? Æut “ÁÂ, oÁz ƒ“ N˛Á{å-ÃÁ
Ã™o¬ “ÁzTÁ?

Æut EÁúÁoy uN˛∫m, ú∫Áƒuo|o uN˛∫m EÁ{∫ ¬Ê§
LN˛ ÃÁ™ÁãÆ uN˛∫m ú∫ “Ázoz “¯ \Áz N˛ÁT„\ Nz̨  Ã™ÁÊo∫
“¯ o§ ƒ“ Ã™o¬ N˛“ÁÂ ú∫ “ÁzTÁ?

™Áå ¬yu\L GúÆÏ|Mo N˛ÁÆ|-uƒuá ™ı P,Q,R
EÁ{∫ S Nz˛ u§ÊtÏ Ã™Áå HÂYÁF| ú∫ “¯@ EÁúÁoy uN˛∫m
ƒ“ “{ \Áz P EÁ{∫ Q Nz˛ u§ÊtÏ Ãz TÏ\∫oy “{ EÁ{∫
ú∫Áƒuo|o uN˛∫m ƒ“ “{ \Áz R EÁ{∫ S Nz˛ u§ÊtÏ Ãz
TÏ\∫oy “{@ uYfi-9

• ¬©§ N˛“ÁÂ ú∫ “ÁzTÁ?
• EÁúÁoy uN˛∫m, ú∫Áƒuo|o uN˛∫m EÁ{∫ ¬Ê§

uN˛Ã Ã™o¬ ú∫ “ÁıTz?
ƒ“ Ã™o¬ u\Ã™ı EÁúÁoy uN˛∫m, ú∫Áƒuo|o uN˛∫m

EÁ{∫ ¬©§ uÀso “̄ GÃz ú∫Áƒo|å N Ą́ Ã™o¬ N˛“oz “̄@
™Áå ¬yu\L uúå P EÁ{∫ Q N˛y HÂYÁF| Ã™Áå

å“Î “{@
• EÁúÁoy uN˛∫m N{˛Ãy “ÁzTy?
• ú∫Áƒuo|o uN˛∫m N˛{˛Ãy “ÁzTy?
• ¬©§ N{˛ÃÁ “ÁzTÁ?
• ú∫Áƒo|å N˛Á Ã™o¬ N{˛ÃÁ “ÁzTÁ?

uƒußãå HÂYÁFÆÁı ú∫ tÁz uúå √ÆƒuÀso N˛yu\L@
EÁúÁoy uN˛∫m, ú∫Áƒuo|o uN˛∫m EÁ{∫ ¬©§ N˛Áz
ÃÁFN˛¬ Nz˛ úu“L N˛yuo¬y Ãz √ÆƒuÀso N˛yu\L@
onú≈YÁo ú∫Áƒo|å Nz˛ Ã™o¬ Nz˛ uƒ Æ ™ı ÃÁzuYL@
• LN˛ uúå ÆÁ N˛ÁzF| ƒÀoÏ N˛Á üuou§©§ tú|m ™ı

N{˛Ãz §åoÁ “{?
EÁFL YYÁ| N˛∫ı@

Ã™o¬ tú|m tΩƒÁ∫Á üuou§©§ N˛Á uå™Á|m
(Formation of an image by a plane mirror)

uÀsuo - I u§ÊtÏ ƒÀoÏ
LN˛ ƒÀoÏ, u§ÊtÏ O ú∫ “{@ ‘O’ Ãz NÏ˛Z uN˛∫m

tú|m N˛Áz Àú∆|N˛∫ ú∫Áƒuo|o “Ázoy “¯@ \§ “™ tú|m
™ı tzQoz “¯ oÁz LzÃÁ üoyo “ÁzoÁ “{@ \{ÃÁ uN˛ ƒz u§ãtÏ
I Ãz EÁ ∫“y “¯@ FÃu¬L u§ãtÏ O N˛Á üuou§©§ u§ãtÏ
I  “{@

N¿̨ .ÃÊ. (i) r MÆÁMÆÁMÆÁMÆÁMÆÁ i = r
“Á Â“Á Â“Á Â“Á Â“Á Â/å“Îå“Îå“Îå“Îå“Î
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ƒÀoÏ O N˛Á üuou§©§ I “ÁzoÁz tú|m N˛y Ão“ Ãz
FåN˛y tÓu∫ÆÁı N˛Á uå∫yqm N˛∫ı EÁ{∫ Få tÓu∫ÆÁı N˛Áz
¬TßT EåÏ™Áå ¬TÁFL \{ÃÁ uN˛ uYfi-8 ™ı t∆Á|ÆÁ
TÆÁ “{Ê uN˛ Æz tÓu∫ÆÁÂ Ã™Áå “Ázoy “¯@

uÀsuo - II NÏ˛Z HÂYÁF| ú∫ uúÊg
™Áå ¬yu\L LN˛ ƒÀoÏ OOI tú|m Nz˛ ÃÁ™åz

∫Qy “ÏF| “{ \{ÃÁ uN˛ uYfi-9 ™ı t∆Á|ÆÁ TÆÁ “{@ ƒÀoÏ
Ãz tú|m oN˛ NÏ˛Z EÁúÁoy uN˛∫mz EÁ{∫ ú∫Áƒuo|o
uN˛∫mı ú∫Áƒo|å Nz˛ uåÆ™ÁåÏÃÁ∫ GoÁu∫L@

EÁúN˛Á uYfi, uYfi-10 \{ÃÁ utQÁF| tzTÁ@

uYfi ™ı t∆Á|L EåÏÃÁ∫ O Ãz EÁåz ƒÁ¬y uN˛∫mı
tú|m Ãz ú∫Áƒuo|o “ÁzN˛∫ I Ãz EÁoy “ÏF| utQÁF| tzoy
“¯@ FÃu¬L “™ N˛“oz “¯ uN˛ I, O N˛Á üuou§©§ “{@

OI  Ãz EÁåz ƒÁ¬y uN˛∫mı tú|m Ãz ú∫Áƒuo|o
“ÁzN˛∫ II  Ãz EÁoy “ÏF| utQÁF| tzoy “¯@ FÃu¬L “™
N˛“oz “{Ê uN˛ II, OI N˛Á üuou§©§ “{@

O osÁ OI Nz˛ ™ÜÆ ßÁT Ãz EÁåz ƒÁ¬y uN˛∫mı
I osÁ II Nz˛ ™ÜÆ ™ı EúåÁ üuou§Ê§ §åÁoz “¯@

FÃu¬L III, OOI N˛Á üuou§©§ “{@
• ƒÀoÏ Nz˛ úu∫™Ám N˛y oÏ¬åÁ ™ı üuou§©§ N˛Á

úu∫™Ám uN˛oåÁ “ÁzoÁ “{?
E§ “™ üuou§©§ Nz̨  NĮ̈ Z TÏmá™| \{Ãz úu∫™Ám,

tÓ∫y EÁ{∫ tÁÂL-§ÁÂL üuoÆÁz™å ÆÁ √ÆÓnN¿̨ ™m  (lateral

2

O

1

uYfi-11

inversion) \Áz ÃÁ™ÁãÆ tú|m Ãz §åz “¯, GåN˛y
YYÁ| N˛∫ıTz@

ÃÁáÁ∫m tú|m tΩƒÁ∫Á uåu™|o üuou§©§ Nz̨  TÏmá™|
(Characteristics of an image formed
by a plane mirror)

LN˛ úzå ÆÁ úzuãÃ¬ ¬yu\L@ FÃN˛Áz LN˛ ÃÁáÁ∫m
tú|m Nz̨  EÁTz ∫uQL, u\ÃÃz ƒz tú|m N˛Áz Àú∆| N˛∫ı@
• EÁú üuou§©§ Nz˛ úu∫™Ám Nz˛ uƒ Æ ™ı MÆÁ

N˛“ÁzTz \§ GÃN˛y oÏ¬åÁ ƒÀoÏ Nz˛ úu∫™Ám Ãz
N˛y \Áoy “{?
E§ ƒÀoÏ N˛Áz Eúåy åzfiÁı N˛y EÁz∫ ¬z EÁFL
EÁúåz MÆÁ uå∫yqm uN˛ÆÁ?

• üuou§©§ N˛Á úu∫™Ám §‰joÁ “{ ÆÁ VboÁ “{?
uYfi-10, ÃÁáÁ∫m tú|m tΩƒÁ∫Á §åÁL TL

üuou§©§ N˛Áz t∆Á|oÁ “{@ FÃ uYfi ™ı EÁúåz tzQÁ “ÁzTÁ
uN˛ üuou§©§ N˛Á úu∫™Ám EÁ{∫ ƒÀoÏ N˛Á úu∫™Ám
Ã™Áå “ÁzoÁ “{@ EÁúN˛Áz LzÃz MÆÁı ¬ToÁ “{ uN˛
üuou§©§ N˛Á úu∫™Ám Vboz “ÏL utQÁF| tzoÁ “{@
EÁúN˛Áz LzÃz MÆÁı üoyo “ÁzoÁ “{ uN˛ \{Ãz-\{Ãz EÁú
ƒÀoÏ N˛Áz EÁÂQ Nz̨  uåN˛b ¬Áoz “̄ o§ üuou§©§ N˛Á
úu∫™Ám VboÁ “{?

FÃN˛Áz Ã™^åz Nz˛ u¬L uYfi-11 tzuQL, u\Ã™ı
Æ“ §oÁÆÁ TÆÁ “{ uN˛ Eúåy EÁÂQ ƒÀoÏ Nz˛
úu∫™Ám N˛Áz N{˛Ãz uåáÁ|u∫o N˛∫oy “¯@

uå∫yqmN˛oÁ| 1 EÁ{∫ 2 ‘O’ ú∫ uÀso ƒÀoÏ N˛Áz
tzQ ∫“z “¯@ ƒ“ uå∫yqN˛@ 2 N˛Áz uå∫yqN˛ 1 Ãz ZÁzbÁ
utQzÊTÁ, MÆÁıuN˛ ƒÀoÏ Ãz uåN˛¬åz ƒÁ¬y üN˛Á∆ N˛y
uN˛∫mı uå∫yqN˛-2 N˛y EÁÂQÁı Ãz ZÁzbÁ N˛Ázm §åÁoz
“¯ \Áz uå∫yqN˛, uå∫yqN˛ 2 Ãz EuáN˛ tÓ∫y ú∫ “{
(uYfi 10 Nz˛ N˛ÁzmÁı N˛Áz ™ÁúN˛∫ ÀƒÆÊ \ÁÂY ¬ı) ƒÀoÏ
Nz˛ úu∫™Ám ™ı N˛Ázm N˛Á EuáN˛ ™“nƒ “ÁzoÁ “{@

uYfi-10

O

OI

I

II
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uYfi-13

\{ÃÁ uN˛ uYfi - 14 ™ı NÏ˛Z EÊT¿z\y Eq∫Áı N˛Áz ÃÁáÁ∫m tú|m Nz˛ ÃÁ™åz √ÆƒuÀso N˛∫ GåNz˛ üuou§Ê§Áı
N˛Áz tzuQL@

fig-14

uYfi-12

üN˛Á∆ N˛y uN˛∫mı \Áz
tÁÆı N˛Ázå Ãz EÁoy “¯ ƒz
tú|m Ãz ú∫Áƒuo|o “ÁzN˛∫
EÁÂQ N˛Áz ú“ÏÂYoy “{@ “™Á∫Á
™uÀo…N˛ Æ“ Ã™^oÁ “{ uN˛
ú∫Áƒuo|o uN˛∫m tú|m Nz˛
EÊt∫ Ãz EÁ∫“y “{ (\{ÃÁ
uN˛ uYfi-12 ™ı utQÁÆÁ TÆÁ
“{) FÃu¬L EúåÁ tÁÆÁÂ N˛Áå §ÁÂL N˛Áå N˛y o∫“
utQÁF| tzoÁ “{@

E§ LN˛ Eq∫ N˛Á úÁ≈ƒ| üuo¬Áz™ tzuQL
uYfi-13 ™ı@

EÁú üuou§©§ §ååz N˛y üuN¿˛ÆÁ Nz˛ uƒ Æ ™ı
ÃÁzuYL EÁ{∫ uYfi-12 N z̨ úÁ≈ƒ| üuo¬Áz™ Nz̨  uƒ Æ ™ı
Ã™^ÁFL@

FÃy o∫“ \§ “™ ƒÀoÏ N˛Áz tú|m Ãz EÁÂQ N˛y

EÁz∫ “bÁoz “¯ oÁz tú|m ™ı üuou§©§ úyZz “boz “ÏL
utQÁF| tzoÁ “{@ GÃ Ã™Æ üuou§©§ Ãz EÁÂQ oN˛
N˛y tÓ∫y §‰joy “{@ Eúåy EÁÂQ ú∫ üuou§©§ N˛Á

N˛Ázm ƒÀoÏ Ãz §åz N˛Ázm Ãz ZÁzbÁ “ÁzoÁ “{@ FÃu¬L
üuou§©§ ƒÀoÏ Ãz ZÁzbÁ utQÁF| tzoÁ “{@

\§ EÁú tú|m Nz˛ EÁTz Qgz “Ázoz “¯ oÁz tú|m
™ı üuou§©§ N˛y tÓ∫y, tú|m Nz˛ EÁTz ƒÀoÏ N˛y tÓ∫y
Ã™Áå “Ázoy “{@ EÁú \Áz tzQoz “¯ Æ“ ÃnÆ “{@ EÁú

uYfi-9 ™ı tzQN˛∫ FÃN˛y \ÁÂY N˛yu\L@

EÁú tÁÂL-§ÁÆı úÁ≈ƒ| üuo¬Áz™ (lateral

inversion) N˛Áz tú|m ™ı tzQÁ “ÁzTÁ@

•    üuou§Ê§ ™ı FÃ o∫“ N˛Á úÁ≈ƒ| üuo¬Áz™ MÆÁı
“ÁzoÁ “{?

uYfi-12 tzuQL@

•    uYfi-12 Ãz EÁú MÆÁ Ã™^oz “Áz?
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t{uåN˛ \yƒå ™ı ÃÁáÁ∫m tú|m N˛Á GúÆÁzT:-
1. ÃÁáÁ∫m tú|m N˛y Ã“ÁÆoÁ Ãz “™ o{ÆÁ∫ “Ázoz “{Ê@
2. NÏ˛Z tÏN˛Áåı \{Ãz EÁßÓ mÁı N˛y tÓN˛Áå, u™eÁF| N˛y tÏN˛Áå, åÁF| N˛y tÏN˛Áå EÁut ™ı utƒÁ∫Áı ú∫ ÃÁáÁ∫m

tú|m Ãz ƒÀoÏ osÁ √ÆuMo Nz˛ N˛F| üuou§Ê§ utQÁF| tzoz “{@
3. úzu∫ÀN˛Ázú EÁut ƒÀoÏLÂ §åÁåz ™ı ßy ÃÁáÁ∫m tú|m N˛Á GúÆÁzT “ÁzoÁ “{@
4. ÃÁáÁ∫m tú|m N˛y Ã“ÁÆoÁ Ãz ÃÁ{∫ NÏ˛N˛∫ §åÁÆÁ \ÁoÁ “{@

•   üN˛Á∆ “™z∆Á T™å Nz˛ u¬L LzÃÁ ús YÏåoz “{ u\Ã™ı N˛™ Ã™Æ ¬ToÁ “{@ (Fermat’s Principle)

•   ƒÁÀouƒN˛ uúÊg N˛Á ÃÁáÁ∫m tú|m ™ı üuou§Ê§ EÁßÁÃy, ƒÁÀouƒN˛ EÁ{∫ ƒÀoÏ Nz̨  Ã™Áå EÁN˛Á∫ ƒÁ¬Á “ÁzoÁ “{@

•   ÃÁáÁ∫m tú|m ™ı §ååz ƒÁ¬Á üuou§Ê§ ZÁzbÁ utQÁF| tzoÁ “{ MÆÁıuN˛ “™Á∫y EÁÂQÁı Ãz §ååz ƒÁ¬Á N˛Ázm ZÁzbÁ
“ÁzoÁ “{@

•   ÃÁáÁ∫m tú|m ™ı §ååz ƒÁ¬Á üuou§Ê§ úÁ≈ƒ| üuo¬Áz™ Ãz üßÁuƒo “ÁzoÁ “{@

‘w»¶ eãX

ú∫Áƒo|å, EÁúoå uN˛∫m, ú∫Áƒo|å uN˛∫m, ÃÁáÁ∫m N˛Ázm, EÁúoå N˛Ázm, ú∫Áƒo|å N˛Ázm, Ã™o¬
ú∫ ú∫Áƒo|å, úÁ≈ƒ| üuo¬Áz™, ƒÀoÏ N˛y tÓ∫y, üuou§Ê§ N˛y tÓ∫y, EÁßÁÃy üuou§Ê§, ƒÁÀouƒN˛
üuou§Ê§

E•ÆÁÃ ™ı ÃÏáÁ∫

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. Æut ÃÁáÁ∫m tú|m ú∫ EÁúoå uN˛∫m ÃÁ™ÁãÆ “Áz oÁz ú∫Áƒo|å N˛Ázm N{˛ÃÁ “ÁzTÁ? (AS1)

2. ú∫Áƒo|å Nz˛ uåÆ™ N˛Áz Ã™^ÁFL@ (AS5)

3. uúå “Áz¬ N{˛™∫z Ãz uåu™|o üuou§Ê§ N˛Áz uYfi tΩƒÁ∫Á Ã™^ÁFL@ (AS1)

4. ÃÁáÁ∫m tú|m N˛Á üuou§Ê§ úÁ≈ƒ| üuo¬Áz™ Ãz MÆÁı üßÁuƒo “ÁzoÁ “{? (AS1)

5. åÏN˛y¬y ƒÀoÏ N˛Á ÃÁáÁ∫m tú|m Ãz §ååz ƒÁ¬z üuou§Ê§ N˛Á uN˛∫m uYfi GoÁu∫L@ (AS1)

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?
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II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. utL TL uYfi ™ı AO osÁ OB N¿˛™∆: EÁúoå osÁ ú∫Áƒo|å N˛Ázm “{@

∠AOB = 900. “ÁzoÁz EÁúoå N˛Ázm osÁ ú∫Áƒo|å N˛Ázm N˛Á ™Ó¡Æ rÁo
N˛yu\L@ (AS4)

2. ß∫o ÃÁáÁ∫m tú|m Ãz 5 ™y. N˛y tÓ∫y ú∫ QgÁ “{@ Eúåz üuou§Ê§ N˛Áz tú|m ™ı tzQoÁ “{@ Æut ƒ“ 2 ™y. tú|m
N˛y EÁz∫ §joÁ “{ oÁz ß∫o N˛y GÃNz˛ üuou§Ê§ Ãz tÓ∫y uN˛oåy “ÁzTy? (AS4)

3. Eq B N˛Á ÃÁáÁ∫m tú|m ™ı üuou§Ê§ N˛Áz uYfi tΩƒÁ∫Á Ã™^ÁFL@ (AS5)

4. “™ Ã¢z̨ t N˛ÁT\ ú∫ EúåÁ üuou§Ê§ MÆÁı å“Î tzQ ÃN˛oz \§N˛y ƒ“ ßy üN˛Á∆ N˛Áz ú∫Áƒuo|o N˛∫oÁ “{? (AS2)

5. GeÁƒ uå™Á|m ™ı GúÆÁzTy tú|mÁı Nz˛ ¬Áß osÁ “ÁuåÆÁı N˛y YYÁ| N˛yu\L@(AS1)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. utÆz TÆz uYfi ™ı AB osÁ BC tÁz ÃÁáÁ∫m tú|mÁı N˛Áz 1200 ú∫
√ÆƒuÀso uN˛ÆÁ TÆÁ “{ AB ú∫ EÁúoå uN˛∫m 550 N˛Á N˛Ázm §åÁoy
“{ oÁz X N˛Á ™Ó¡Æ rÁo N˛yu\L@ (AS6)

2. uå“Áu∫N˛Á åz LN˛ utƒÁ∫ Vgy úN˛gy “{ u\Ã™ı Ã™Æ 3’O clock  §oÁ
∫“Á “{ Æut ƒ“ GÃ Vgy N˛Áz ÃÁáÁ∫m tú|m ™ı tzQzTy oÁz GÃ Vgy ™ı Ã™Æ uN˛oåÁ utQÁF| tzTÁ?(AS1)

3. tÁz ÃÁáÁ∫m tú|mÁı N˛Áz Ã™N˛Ázm uÀsuo ™ı ¬TÁÆÁ TÆÁ “{ uYfi ™ı utQÁÆz
EåÏÃÁ∫ LN˛ ƒÀoÏ N˛Áz GåNz˛ §yY ∫QÁ TÆÁ “{ GÃ ús N˛Áz ™Á¬Ó™ N˛∫Áz
u\Ã™ı t∆|N˛ tú|m ™ı GÃN˛Á üuou§Ê§ tzQzTÁ?(AS4)

4. LN˛ “y u§ÊtÏ Ãz uåN˛¬åz ƒÁ¬y tÁz ußãå uN˛∫mÁı Nz˛ §yY 100 N˛Á N˛Ázm §åoÁ
“{@ Æut ƒz ÃÁáÁ∫m tú|m Ãz LN˛ “y EÁúoå N˛Ázm Ãz bN˛∫Áoy “Áz oÁz ú∫Áƒo|å N˛Ázm rÁo N˛yu\L@  (AS1)

5. \§ “™ ƒÀoÏ N˛Áz tú|m Ãz Eúåy EÁÂQÁı N˛y EÁz∫ ¬Áoz “{ oÁz üuou§Ê§ N˛Á EÁN˛Á∫ ZÁzbÁ “ÁzoÁ \ÁoÁ “{@ FÃ uÀsuo
N˛Áz t∆Á|oÁ “ÏEÁ LN˛ uYfi GoÁu∫L@

A B

90o

uYfi-II-1

55o

120o

xo
C

BA

uYfi-III-1

uYfi-III-3
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Ã“y G∫ YÏuåL@

1. EÁúoå N˛Ázm = ú∫Áƒo|å N˛Ázm FÃ uåÆ™ N˛Áz Ã™^Áåz ƒÁ¬z ............ [ ]

a) ¢˛∫™Áb b) ãÆÓbå c) EuN|˛™yug\ d) úÁÀN˛¬

2. Få™ı Ãz N˛Á{åÃÁ Eq∫ úÁ≈ƒ| üuo¬Áz™ Ãz üßÁuƒo å“Î “ÁzoÁ “{@ [ ]

a)  C b) O c) B d) N

3. Æut üN˛Á∆ uN˛∫m ÃÁáÁ∫m tú|m Nz̨  o¬ ú∫ 900 N˛Á N˛Ázm §åÁoy “{ oÁz ú∫Áƒo|å N˛Ázm uN˛oåÁ “ÁzTÁ?
[ ]

a)  00 b) 900 c) 450 d) 1800

4. Æut “™ ƒÀoÏ N˛Áz tú|m Ãz tÓ∫ “bÁoz “{ oÁz üuou§Ê§ N˛Á EÁN˛Á∫ [ ]

a)  §joÁ “{ b) VboÁ “{ c) Ã™Áå úu∫™Ám ™ı “ÁzoÁ “{ d) üuou§Ê§ utQÁF| tzoÁ

5. ÃÁáÁ∫m tú|m ú∫ §ååz ƒÁ¬z üuou§Ê§ Nz˛ u¬L Ã“y å“y “{? [ ]

a)  üuou§Ê§ EÁßÁÃy “ÁzoÁ “{ b) üuou§Ê§ osÁ ƒÀoÏ úu∫™Ám Ã™Áå “ÁzoÁ “{

c) úÁ≈ƒ| üuo¬Áz™ “ÁzoÁ “{ d) üuou§Ê§ ƒÁÀouƒN˛ “ÁzoÁ “{

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. üÆÁzTÁı tΩƒÁ∫Á ú∫Áƒo|å Nz˛ uåÆ™Áı N˛y \ÁÂY N˛yu\L@

2. uYfi -8 ™ı t∆Á|Æz EåÏÃÁ∫ LN˛ utå Nz˛ Hú∫ Ãz TÏ\∫åz ƒÁ¬y uN˛∫m N˛Á ú∫Áƒo|å üÆÁzT tΩƒÁ∫Á rÁo N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. ÃÁ{∫ NÏ˛N˛∫/“yb∫ N˛Á uå™Á|m ÃÁáÁ∫m tú|m Ãz N˛∫ uƒuá ú∫ u∫úÁzb| u¬uQL@

2. ÃÁ™ÁãÆo: úz∫yÀN˛Ázú Z Nz˛ EÁN˛Á∫ ™ı §åÁÆÁ \ÁoÁ “{@ EÁú EúåÁ LN˛ úzu∫ÀN˛Ázú C EÁN˛Á∫ ™ı §åÁFL@ FÃ
úzu∫ÀN˛Ázú N˛Áz §åÁåz ™ı EÁÆy ™Ïu≈N˛¬Áı N˛y YYÁ| N˛yu\L@ FÃ úzu∫ÀN˛Ázú ™ı §ååz ƒÁ¬z üuou§Ê§ N˛Á uN˛∫m uYfi
§åÁFL@
SCERT TELA
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dñVwE §/{H« $¶mH$bmndñVwE §/{H« $¶mH$bmndñVwE §/{H« $¶mH$bmndñVwE §/{H« $¶mH$bmndñVwE §/{H« $¶mH$bmn(A) dñVw/nXmW© df©/nyd©dñVw/nXmW© df©/nyd©dñVw/nXmW© df©/nyd©dñVw/nXmW© df©/nyd©dñVw/nXmW© df©/nyd©
Cn¶mo{JVmCn¶mo{JVmCn¶mo{JVmCn¶mo{JVmCn¶mo{JVm 30-40 (B)

dñVw/nXmW© Cn¶mo{JVm AmOdñVw/nXmW© Cn¶mo{JVm AmOdñVw/nXmW© Cn¶mo{JVm AmOdñVw/nXmW© Cn¶mo{JVm AmOdñVw/nXmW© Cn¶mo{JVm AmO
(C)

H$mo¶bm - noQ́>mo{b¶‘
AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

7

Xr{jVm AMma H$s ~aVZ ‘MmZ go CVmaåz N˛y
N˛Ázu∆∆ N˛∫˛ ahr h¡ \Áz ∆z¡¢˛ Nz̨  u§¡NĮ̈ ¬ Hú∫ “{@

XmXmOr … g§̂ mb Ho$ H$m±M H$m ~aVZ {JaH$a
Qy>Q> OmEJm&

Xr{jVm … XmXmOr, ‘¢ Vmo ßbmpñQ>H$ H$s ~aVZ
CVma ahr hÿ§& dmo Qy>Q>oJr Zht&

Xr{jVm H$mo ‘hgyg hþAm {H$ CgHo$ XmXmOr
CZHo$ g‘¶ ‘| {‘Q²>Q>r Ho$ Oma H$m Cn¶moJ H$aVo
Wo& AmOH$b ßbmpñQ>H$ ^a{U¶m| H$m Cn¶moJ hmo
ahm h¡& Omo {H$ Qy>Q>Vr Zht& Am¡a ³¶m-³¶m ~Xb
J¶m?

Xr{jVm H$mo AmíM¶© hþAm! dñVwAm| H$mo
nhMmZZo ‘| Xr{jVm H$s ghm¶Vm H$s{OE&

H$m¶©H$bmn-1
{d[^Þ àH$ma H$s dñVwE§ Ed§ nXmWm] H$mo ~ZmZo Ho$ {bE Cn¶mo{JVm nXmWm] H$s ImoO

Vm{bH$m 1. ñV§̂  (A) H$mo Xo{IE& Bg‘| Hw$N> {H«$¶mH$bmnm| Am¡a dñVwAm| Ho$ Zm‘ {X¶o J¶o h¢& AnZo
XmXm-XmXr ¶m AÝ¶ ~‹S>o bmoJm| go ñV§^ (A) ‘| Xr JB© dñVwE± {H$Z nXmWm] Ho$ BñVo‘mb go ~ZmB© OmVr Wt,
nyN>H$a ñV§̂  B ‘| {b{IE& CXmhaU Ho$ {bE Hw$N> Zm‘ {bIo J¶o h¢& A~ ñV§̂  C ‘|, Cg dñVw H$mo AmO
{H$Z nXmWm] Ho$ à¶moJ go ~Zm¶m OmVm h¡, {b{IE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-1

AMma g§J«h H$aZo H$s ^aUr {‘Å>r Ho$ Oma ….
¶mÌm Ho$ {bE ^moOZ H$m n¡qH$J gm‘J«r ßbmpñQ>H$ {Q>{’$Z...
Kam| ‘| nmZr Ho$ nmBn
H§$Kr
ImZm ~ZmZo Ho$ nmÌ Vm§~m nmÌ ñQ>rb Ho$ ~V©Z
ImZm ~ZmZo Ho$ {bE Cn¶moJr BªYZ
aobJm‹S>r Ho$ BªYZ ‘| Cn¶moJr BªYZ S>rOb...
H$n‹S>o ^aZo Ho$ Cn¶moJr gm‘mZ YmVw H$s no{Q>¶m§...
nmZr H$s ~mëQ>r
Kamo§ ‘| Ob H$m g§J«hU ßbmpñQ>H$ H$s ~mëQ>r...
{Z‘m©U nXmW©
Am ŷfU
Hw$gu, nb§J (’$ZuMa)
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Cn¶w³V {H«$¶mH$bmn go AmnH$mo nXmWm] H$s
b§~r gyMr àmßV hþB© h¡& bH$‹S>r YmVw  (bmohm,
Mm§Xr, gmoZm Am{X) O¡go Hw$N> nXmWm] H$m Cn¶moJ
Xg df© nMmg df© Am¡a gm¡ df© Ho$ nyd© go ^r
hmoVo Am ahm h¡& ³¶m AmnHo$ XmXmOr, ZmZmOr
N>moQ>o Wo, V~ CÝhm|Zo ßbmpñQ>H$ H$m Cn¶moJ {H$¶m
Wm&
A~ gmoM g‘PH$a Odm~ Xr{OE&
• BZ‘| go {H$VZo nXmW© h¡, Omo Xg df© nyd© go

^r àmßV Wo?
• BZ‘| go {H$VZo nXmW© nMmg df© nyd© go ^r

àmßV Wo?
• BZ‘| go {H$VZo nXmW© gm¡ df© nyd© go ^r àmßV

Wo?
AJa AmnH$mo H$moB© g§Xoh h¡, Vmo Amn AmnHo$

B{Vhmg Ho$ AÜ¶mnH$ ¶m AmnHo$ Ka Ho$ ~‹S>m| H$s
ghm¶Vm bo gH$Vo h¢& CÝh| ~hþV Iwer hmoJr&

h‘| kmV hmoVm h¡ {H$ bH$‹S>r Ed§ gmoZo H$m
Cn¶moJ AmO ^r hmoVm h¡ Am¡a hOmam| df© nyd© ^r
hmoVm Wm& ßbmpñQ>H$ O¡go nXmWm] H$m CX²^d hmb
hr ‘| hþAm&

{dkmZ Ed§ VH$ZrH$ H$s àJ{V Ho$ H$maU
à{V{XZ Z¶o-Z¶o nXmWm] H$m CËnmX hmo ahm h¡&

{dkmZ H$s emIm Omo nXmWm] go g§~§{YV h¡, Cgo
nXmW© {dkmZ H$hVo h¢&

nXmWm] Ho$ òmoV
h‘| kmV h¡ {H$ h‘| bH$‹S>r no‹S>m| go àmßV

hmoVr h¡& ³¶m AmnH$mo ‘mby‘ h¡ {H$ h‘| bmohm,
Vm§~m, O¡go YmVw CZHo$ g§~§{YV A¶ñH$mo go àmßV
hmoVr h¡& {H$g àH$ma Ho$ nXmW© ßbmpñQ>H$ Ed§
{Jbmg ~ZmZo Ho$ {bE Cn¶moJ {H$¶m OmVm h¡&
• ³¶m AmnH$mo ¶mX h¡ {H$ noQ́>mo agm¶Zm| Ho$ ~mao

‘| ßbmpñQ>H$ Ed§ H¥${Ì‘ V§Vw Ho$ ~mao ‘| AJbo
nmR> ‘| AÜ¶¶Z H$a|Jo&
h‘| ¶h kmV hmoVm h¡ {H$ nyd© H$mb ‘| Cn¶moJ

{H$¶o OmZo dmbo nXmW© ({‘Q²>Q>r, aoV, Ob, A¶ñH$
Am{X go àmßV hmoVo Wo& {‘Q²>Q>r, Ob, dm¶w, Am{X
O¡go nXmWm] Ho$ hr ñÌmoV Zht Wo, ~pëH$ D$Om© Ho$
^r ñÌmoV Wo& EÁ\ õ¬ÁuÀbN˛ úÓƒ| N˛Á¬ ™ı GúÆÁzTy

útÁsÁż N˛Á ÀsÁå ¬z YÏN˛Á “{ @ noQ́>mo agm¶Z Omo ßbmpñQ>H$
Ho$ Cn¶moJ ‘| hmoVm h¡& noQ́>mo{b¶‘ go àmßV hmoVm
h¡& EÁ\N˛¬, uƒußëÁ N˛ÁÆÁż ™ı GúÆÁzTy útÁs| üNw̨ uo

Nz̨  ußëÁ-ußëÁ œÁÁzoÁı ™ı úÁÆz \Áoz “¯@

oÁu¬N˛Á -2 Ãz “™ı NĮ̈ Z G∫ üÁõo “ÁıTz @

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m2

nXmW© ñÌmoV H¡$go àmßV hmoVm h¡?

{Jbmg aoV Ho$ AÝ¶ nXmWm] go JbmH$a Am¡a {’$a Vwa§V R>§S>m H$aHo$

{‘Å>r Ob Ed§ H$m¶ZmobrZrQ> H$m {‘lU

bH$‹S>r no‹S>m| H$mo gyImH$a

ßbmpñQ>H$ noQ´>mo agm¶Zm| go

YmVw CZHo$ g§~§{YV Am¶ñH$mo go
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ZdrH$aUr¶ Ed§ AZdrH$aUr¶ g§gmYZ
A^r h‘| Xmo àíZ nyN>Zm Mm{hE&
• ³¶m ¶o g§gmYZ h‘oem ah|Jo?
• ³¶m H$^r dm¶w H$m g‘mnZ hmoJm?
• ³¶m H$^r h‘mao OrdZ ‘| Ob H$m g‘mnZ

hmoJm?
• ³¶m O~ Am¡a dm¶w H$m ‘mZdr¶ H$m¶m] Ho$

H$maU g‘mnZerb hmo Om¶|Jo?
• ³¶m h‘mao nmg H$mo¶bm Ed§ noQ́>mo{b¶‘ H$m

Agr{‘V §̂S>ma h¡? Omo H$^r g‘mßV Zht
hmoVo&

h‘ Vmo dm¶w Ed§ Ob O¡go g§gmYZ H$mo g‘mßV
Zht H$a gH$Vo& ^{dî¶ ‘| h‘ gy¶© na gm¡a D$Om©
Ho$ {bE {Z^©a hmo gH$Vo h¡§& ³¶m|{H$ ¶o ZdrH$aUr¶
g§gmYZ h¡&

Oam gmoMmo bH$‹S>r H$m Cn¶moJ ’$ZuMa Ho$
Cn¶moJ ‘| {H$¶m OmVm h¡&
• ³¶m hmoJm AJa gmao O§Jbm| H$mo H$mQ> {X¶m

OmE Am¡a bH$‹S>r H$mo {^Þ ê$nm| ‘| Cn¶moJ
{H$¶m OmE?

• {’$a go dZm| H$mo CJmZo ‘| {H$VZm g‘¶ bJoJm?
~hþV gmao g§gmYZ O¡go no‹S>-nm¡Yo bwßV hmo

Om¶|Jo, AJa h‘ CZH$m ghr Cn¶moJ Zht
H$a|Jo&

• ³¶m h‘ gmam noQ´>mo{b¶‘ H$m Cn¶moJ H$a
gH$Vo h¢?
³¶m ¶o Ag‘mnZerb h¡& noQ´>mo{b¶‘ H$m

Cn¶moJ h‘ BªYZ Ho$ ê$n ‘| hr Zht ~pëH$ AZoH$
ê$nm| ‘| H$aVo h¡&

g§gmYZ H$m dJuH$aU Xmo àH$ma go {H$¶m
J¶m h¡& ZdrH$aUr¶ g§gmYZ (2) AZdrH$aUr¶
g§gmYZ& CZ g§gmYZm| na {Z^©a H$aVm h¡ {H$ dmo
g‘mnZerbVm h¡ ¶m Zht&

H$m¶©H$bmn-2
gyMr ~ZmAmo, {Og‘| àmH¥${VH$ g§gmYZ gr{‘V
h¡ Am¡a n¶m©ßV ‘mÌm ‘| h¡&

Vm{bH$m-3

n¶m©ßV ‘mÌm Ho$ g§gmYZ    .............................

gr{‘V ‘mÌm Ho$ g§gmYZ     ............................

³¶m noQ´>mo{b¶‘ g‘mnZerb h¡?
³¶m h‘ {díd H$m nyam noQ́>mo{b¶‘ AmO Ho$

{XZ Cn¶moJ H$a gH$Vo h¢& hm§! AJa h‘ noQ́>mo{b¶‘
H$m CËnmXZ B{Vhmg 1859 go 1969 VH$ XoI|Jo,
Vmo Hw$b Vob H$m CËnmXZ 227 {‘{b¶Z ~¡aoëg
Wm& Vob CÚmoJ ‘| noQ́>mo{b¶‘ Am¶VZ H$mo ~¡ab Ho$
BH$mB©¶m| ‘| ‘mnVo h¡& EH$ ~¡ab 159 brQ>am| Ho$
g‘mZ h¡& Hw$b CËnmXZ H$m 50 n«{VeV H$m
CËnmXZ nhbo gm¡ dfm] ‘| hþAm Wm& (1859-
1959) Am¡a eof nMmg à{VeV H$m {ZîH$f©U
Ho$db Xg dfm] ‘| (1959-1969) ‘| hþAm Wm&
AmO h‘ noQ́>mo{b¶‘ H$m Cn¶moJ CgHo$ CËnmXZ
H$s ‘mÌm go ~hþV A{YH$ H$a aho h¢& EH$ {XZ ‘|
noQ´>mo{b¶‘ H$s Cn¶mo{JVm EH$ hOma dfm] ‘|
noQ́>mo{b¶‘ Ho$ CËnmXZ Ho$ g‘mZ h¡& Eogo AZw‘mZ
bJm¶m J¶m h¡ {H$ 2015 VH$ h‘mao nmg noQ́>mo{b¶‘
H$m AmYm g§gmYZ g‘mßV hmo OmEJm& AJa ¶hr
pñW{V ahr Vmo Vob H$m {ZîH$f©U ^{dî¶ ‘| ~hþV
hr H${R>Z hmo OmEJm&

ndZ Mp³H$¶m±
ndZ ‘hËdnyU© àmH¥${VH$ g§gmYZ h¡&

5,500 nyd© go ndZ D$Om© H$m Cn¶moJ Ob
OhmO H$a aho h¡& ndZ M{³H$¶m| H$m Cn¶moJ
g‘wÐ Ob H$mo Z‘H$ ~ZmZo ‘| Am¡a YmÝ¶ H$mo
nrgZo ‘| hmoVm h¡&

Š`m Amn OmZVo h¢?
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• ³¶m hmoJm AJa Ordmí‘ BªYZ Ed§ H$mo¶bm
nyar Vah go g‘mßV hmo OmEJm?

• ^{dî¶ ‘| h‘mao {bE D$Om© Ho$ g§gmYZ ³¶m
hm|Jo?
g§nyU© AZwg§YmZ Ed§ {dH$mg Ho$ joÌ ‘| D$Om©

Ho$ ñÌmoV ¶h kmV H$aVo h¢ {H$ h‘ nyar Vah go
nma§n[aH$ D$Om© Ho$ ñÌmoV O¡go Ordmí‘ BªYZ na
{Z ©̂a ah|Jo& h‘ Ho$db 10 à{VeV hr Anma§n[aH$

D$Om© Ho$ ñÌmoV O¡go ndZ D$Om©, gm¡a D$Om©, Va§J
D$Om© H$m Cn¶moJ H$aVo h¡& Omo ZdrH$aUr¶ Ho$
ñÌmoV Am¡a àH¥${V ‘| n¶m©ßV ‘mÌm ‘| CnbãY h¡&
• H$¶m Ordmí‘ BªYZ H$s CnbpãY ^{dî¶ ‘|

h‘mar Oê$aVm| H$mo nyU© H$aZo Ho$ {bE n¶m©ßV
h¡?

• {H$g àH$ma go D$Om© H$s Amdí¶H$VmAm| H$mo
h‘ ^{dî¶ ‘| ny{V© H$a gH$Vo h¢?

O¡d S>rOb- d¡H${ënH$ BªYZ H$mO¡d S>rOb- d¡H${ënH$ BªYZ H$mO¡d S>rOb- d¡H${ënH$ BªYZ H$mO¡d S>rOb- d¡H${ënH$ BªYZ H$mO¡d S>rOb- d¡H${ënH$ BªYZ H$m
g§gmYZg§gmYZg§gmYZg§gmYZg§gmYZ

O¡d S>rOb H$m CËnmXZ àH¥${V ‘|
{d{^Þ ê$nm| ‘| CnbãY h¡& O¡dÐì¶ Omo
BªYZ Ho$ ê$n ‘| Cn¶moJ hmoVm h¡& CÝh|
O¡d BªYZ H$hVo h¢ VWm ¶h {df¡br ^r
Zht h¡& Am¡a ¶h ZdrH$aUr¶ g§gmYZ
h¡& Bg‘| noQ́>mob Ed§ H$ƒm Vob H$m Cn¶moJ

Zht {H$¶m OmVm h¡& O¡d S>rOb H$m {Z‘m©U ~rOm| go Ed§ O§Vw dgm Ho$ amgm¶{ZH$ à{V{H«$¶mAm| go
hmoVm h¡& O¡d S>rOb gwa{jV h¡ Am¡a BgH$m Cn¶moJ S>rOb B§OZ ‘| ^r {H$¶m Om gH$Vm h¡& (O¡d
S>rOb B§OZ CËnmXZ Ho$ {bE qgMmB© ŷ{‘ H$s A{YH$ Amdí¶H$Vm hmoVr h¡, {Oggo H$s ^{dî¶ ‘|
AÝZ CËnmXZ ‘| H$‘r hmo gH$Vr h¡&)

H$mo¶bm noQ´>mo{b¶‘ Ed§ àmH¥${VH$ J¡g BªYZ Ho$ ê$n ‘|
nhbo bmoJ Myëho na ImZm ~ZmVo Wo bo{H$Z AmOH$b J¡g ñQ>mod

¶m Ho$amogrZ ñQ>mod H$m Cn¶moJ H$aVo h¡& nhbo ^moOZ bH${‹S>¶m|  go
~ZVm Wm, ~mX ‘| H$mo¶bm Am¡a A^r Ho$amogrZ ¶m J¡g ñQ>mod na ~Z
ahm h¡& h‘| BªYZ H$s Amdí¶H$Vm ^moOZ nH$mZo Ho$ {bE hr Zht,
~pëH$ n[adhZ Ho$ {bE ^r Amdí¶H$ h¡&

h‘ n[adhZ Ho$ {bE {d{^Þ àH$ma Ho$ dmhZm| H$m Cn¶moJ
H$aVo h¢& O¡go- ~g, ñHy$Q>a, aobJm‹S>r, H$ma Am{X& b§~r Xÿar V¶
H$aZo Ho$ {bE h‘ BZH$m Cn¶moJ H$aVo h¢& bmoJ Ob OhmO go ^r
¶mÌm H$aVo h¡§& ¶hm§ na {H$g àH$ma H$m$ BªYZ Cn¶moJ {H$¶m Om
ahm h¡& {dÚwV CËnmXZ Ho$ {bE ̂ r BªYZ H$s Amdí¶H$Vm hmoVr h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -1

Š`m Amn OmZVo h¢?
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nhbo h‘ n‹T> MwHo$ h¢& ndZ D$Om© H$m Cn¶moJ
H$n‹S>m| Ho$ H$maImZm| ‘| {H$¶m OmVm Wm& Am¡Úmo{JH$
H«$m§{V Ho$ g‘¶ ‘| H$mo¶bo H$m Cn¶moJ dmîn BªYZ ‘o§
{H$¶m OmVm Wm&

H$mo¶bm 19dt eVmãXr ‘| ‘hËdnyU© BªYZ Wm&
Am¡a ¶h AZdrH$aUr¶ g§gmYZ h¡& qH$Vw Eogm
AZw‘mZ bJm¶m Om ahm h¡ {H$ 250 Am¡a 300 df©
VH$ ^r H$mo¶bo H$m ^§S>ma h¡& h‘mar Oê$aVm| H$s
ny{V© H$aZo Ho$ {bE 1950 VH$ {dÚwV CËnmXZ Ho$
{bE H$mo¶bo H$m 50 à{VeV Cn¶moJ {H$¶m J¶m
h¡&

ep³Vembr BªOZ Ho$ A{dîH$mam| Ho$ H$maU
H$mo¶bo H$m ñWmZ noQ´>mo{b¶‘ Zo bo {b¶m h¡& A^r
H$mo¶bo H$m Cn¶moJ {dÚwV CËnmXZ W‘©b nmda
ßbm§Q²>g ‘| hmo ahm h¡&

àmH¥${VH$ J¡g ^r BªYZ H$m à‘wI òmoV h¡-
H$^r àmH¥${VH$ J¡g H$mo {~Zm g§J«{hV {H$E N>mo‹S>
{X¶m OmVm Wm Am¡a H$^r-H$^r Cgo noQ´>mo{b¶‘ Ho$
gmW ~mha {ZH$mbVo hþE Obm {X¶m OmVm Wm&

noQ´>mob Am¡a S>rOb H$m Cn¶moJ dmhZm| ‘| H$a
aho h¢& Omo noQ´>mo{b¶‘ IZrOm| go àmßV hmoVm h¡&
4000 df© nyd© ̂ r Eñ’$mëQ> (noQ´>mo{b¶‘ CËnmX)
H$m Cn¶moJ ~o{~{b¶moZ ‘| {Xdmam| Am¡a ~wO©
(Q>mda) Ho$ {Z‘m©U ‘| hmoVm Wm& MrZ H$m B{Vhmg
¶h Xem©Vm h¡ {H$ noQ´>mo{b¶‘ Ho$ {bE CÝhm|Zo Hw$E§
ImoXo& h‘mao nyd©Om| Zo noQ´>mo{b¶‘ H$m Cn¶moJ {H$g
àH$ma go {H$¶m? CÝhm|Zo noQ´>mob H$m Cn¶moJ Kam|
‘| {X¶m ObmZo Ho$ {bE Am¡a H$^r-H$^r noQ´>mob go
nma§n[aH$ {M{H$Ëgm H$s& h‘| noQ́>mo{b¶‘ H$m ‘hËd
{dkmZ Am¡a VH$ZrH$s Ho$ {dH$mg go kmV hþAm
h¡& O~ noQ´>mo{b¶‘ Ho$ CËnmXm| H$m A{dîH$ma hþAm& V~ go- noQ´>mo agm¶Z Am¡a noQ´>mob Ho$ Cn¶moJ BªYZ
Ho$ ê$n ‘| {H$¶m J¶m&

AmYw{ZH$ g‘mO ‘| H$mo¶bm nyd©Om| H$mAmYw{ZH$ g‘mO ‘| H$mo¶bm nyd©Om| H$mAmYw{ZH$ g‘mO ‘| H$mo¶bm nyd©Om| H$mAmYw{ZH$ g‘mO ‘| H$mo¶bm nyd©Om| H$mAmYw{ZH$ g‘mO ‘| H$mo¶bm nyd©Om| H$m
{X¶m hþAm Cnhma h¡-{X¶m hþAm Cnhma h¡-{X¶m hþAm Cnhma h¡-{X¶m hþAm Cnhma h¡-{X¶m hþAm Cnhma h¡-

H$mo¶bm H$m kmV hOmam| dfm] nyd© hþAm Wm
Am¡a CgH$m Cn¶moJ ^r hOmam| dfm] go hmo ahm
h¡& àH$me Am¡a D$î‘m H$m nyd©H$mb go à‘wI
ñÌmoV h¡& Am¡Úmo{JH$ H«$m§{V Ho$ ~mX ¶o H$mo¶bo
H$s ‘m§J BªYZ Ho$ ê$n ‘| ~‹T> J¶r, ³¶m|{H$
bH$‹S>r BªYZ Ho$ ê$n ‘| CgH$s ny{V© Zm H$a
gH$m& ³¶m AmnH$mo nVm h¡ {H$ bH$‹S>r Ho$ ObZo
go àmßV H$mo¶bm Am¡a dmhZm| ‘| Cn¶moJ {H$¶m
OmZo dmbm H$mo¶bm {^Þ h¡& ^y{‘ Ho$ CÚmoJm| ‘|
Cn¶moJ {H$¶o OmZo dmbm H$mo¶bm H$R>moa MQ²>Q>mZr
naVm| go àmßV hmoVm h¡ Am¡a Kam| ‘| Cn¶moJ {H$¶o
OmZo dmbo H$mo¶bo H$mo Mma H$mob H$hVo h¢&
AmOH$b {~Obr CËnmXZ H$aZo Ho$ {bE BgH$m
Cn¶moJ W‘©b ßbm§Q²>g ‘| hmoVm h¡&

{S´>b H$aZo dmbm

ŷ{‘ nQ>b
àmH¥${VH$ J¡g

nooQ´>mo{b¶‘

Ob

A ôX²¶ MQ²>Q>mZ

MÆÁ EÁú \Áåoz “̄?

ŷ{‘ Ho$ ̂ rVa H$R>moa MQ²>Q>mZr nVm] ‘| noQ́>mo{b¶‘
Ho$ gmW-gmW àmH¥${VH$ J¡g ^r nmB© OmVr h¡&
Am¡a H$^r-H$^r {~Zm noQ´>mo{b¶‘ Ho$ ^r& H$^r-
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àmH¥${V J¡g AZ‘mob h¡, ³¶m|{H$ ¶h

n¶m©daU Ho$ {bE gwa{jV h¡& àmH¥${VH$ J¡g H$m

g§ajU CÀMX~md Ho$ A§Xa g§KZZ ‘| hmoVm h¡&

Vob Am¡a àmH¥${VH$ J¡g H$s ImoO ONGC Am°¶b

E§S> Z¡Mwab J¡g H$mnm}aoeZ {b{‘Q>oS> Zm‘H$ g§ñWmAm|

Ûmam Vob Am¡a àmH¥${VH$ Jog H$s nyao ^maV ‘|

ImoO hmo ahr h¡&

^maV ‘| Vob Am¡a àmH¥${VH$ J¡g Ho$ ^§S>ma

{Ìnwam, ‘w§~B©, H¥$îUm, JmoXmdar, S>oëQ>m Am¡a O¡gb‘oa

‘| nm¶o OmVo h¢&

H$mo¶bm, noQ´>mob Am¡a àmH¥${VH$H$mo¶bm, noQ´>mob Am¡a àmH¥${VH$H$mo¶bm, noQ´>mob Am¡a àmH¥${VH$H$mo¶bm, noQ´>mob Am¡a àmH¥${VH$H$mo¶bm, noQ´>mob Am¡a àmH¥${VH$
J¡g Ho$ Cn¶moJ-J¡g Ho$ Cn¶moJ-J¡g Ho$ Cn¶moJ-J¡g Ho$ Cn¶moJ-J¡g Ho$ Cn¶moJ-

A{YH$Va h‘ g‘PVo h¢ {H$

noQ´>mo{b¶‘ BªYZ H$m ñÌmoV h¡& {dkmZ

Am¡a VH$ZrH$s Ho$ {df¶ Ho$ H$maU

noQ´>mob Am¡a H$mo¶bm Ho$ AZoH$ CËnmX

àmßV {H$E Om gH$Vo h¢&

n o Q ´ > m o { b ¶ ‘

AZoH$ nXmWm] H$m

{‘lU h¡& à^mdr

AmgdZ Ho$ Ûmam

AZoH$ VH$ZrH$m| go Cgo AbJ H$a gH$Vo

h¢&

{MÌ (2) XoImo& h‘ XoI gH$Vo h¢ {H$

{d{dY àH$ma Ho$ CËnmXZ noQ´>mo{b¶‘ go àmßV

hmoVo h¡& nhbo O‘mZo ‘| VH$ZrH$s H$m {dH$mg

noQ´>mo{b¶‘ H$m n[aemoYZ (Refining of Petroleum)

(400 c Ho$ ZrMo) J¡g BªYZ LPG
{gqbS>a

Cd©aH$ g§íbo{fV
a~a

Ho${‘H$b ~ZmZo ‘| OyVm nm°{be g’$mB© Ho$ {db¶Z

J¡gmobmBZ noQ´>mob S´>mB p³bqZJ hoVw Ðd

Heating torch

Ho$amogrZ ~Îmr ñQ>mod

b¢onQ>oZ

S>rOb S>rOb OZaoQ>a Ob joÌ ‘|
S>rOb B§§OZ

by~«rHo$qQ>J Vob by~«rHo$qQ>J OZaoQ>a

Vob BªYZ B§S>pñQ´>¶b ~mBba

n|Q²>g g‹S>H$ ~ZmZm

S>m‘a

nam{’$Z d¡³g

Am°B§Q>‘|Q> ’o$g H«$s‘ J«rg ‘m{Mg ‘mo‘~ËVr dme nona d¡ObrZ

Adeof

6000c

4000c

1700c

{MÌ {MÌ {MÌ {MÌ {MÌ -2 : H$mo¶bo Am¡a noQ´>mo{b¶‘ Ho$ Cn¶moJH$mo¶bo Am¡a noQ´>mo{b¶‘ Ho$ Cn¶moJH$mo¶bo Am¡a noQ´>mo{b¶‘ Ho$ Cn¶moJH$mo¶bo Am¡a noQ´>mo{b¶‘ Ho$ Cn¶moJH$mo¶bo Am¡a noQ´>mo{b¶‘ Ho$ Cn¶moJ

Z hmoZo Ho$ H$maU noQ´>mo{b¶‘ go ~hþV H$‘ CËnmX

àmßV hmoVo Wo& noQ́>mo{b¶‘ H$m àW‘ CËnmXZ Ho$amogrZ

h¡, Omo noQ´>mo{b¶‘ go ̂ r CÎm‘ h¡& A^r h‘ A{YH$

CËnmXm| H$mo àWH$ gH$Vo h¢& BªYZ J¡g, noQ´>mob,

S>rOb g^r noQ´>mo{b¶‘ Ho$ {‘lU go àmßVhmoVo h¢&

noQ´>mo{b¶‘ Ho$ CËnmXm| go CnCËnmX àmßV hmoVo h¡§&

noQ´>mo{b¶‘ AZoH$ H$m~©{ZH$ ¶m¡{JH$ H$m {‘lU h¡&

noQ´>mo{b¶‘ H$mo à^mdr AñdZ hmo go àmßV {H$¶m

OmVm h¡&

SCERT TELA
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H$mo¶bm: H$mo¶bm: H$mo¶bm: H$mo¶bm: H$mo¶bm: H$mo¶bm     noQ´>mob {OVZm {d{dY Zht h¡,
{’$a ^r ‘hËdnyU© Ed§ Cn¶moJr h¡& {MÌ XoImo&

h‘ XoI gH$Vo h¢ {H$ H$mo¶bm H$moH$, H$mobVma
Ed§ H$mob Jog CËnÞ H$aVm h¡& ha EH$ Ho$ AnZo-
AnZo AZoH$ Cn¶moJ h¡&

O~ H$mo¶bo H$mo dm¶w Ho$ gmW J‘© {H$¶m OmVm
h¡& V~ H$m~©ZS>mB© Am°³gmBS> J¡g CËnÞ hmoVr h¡&

H$mo¶bo Ho$ ~hþV Cn¶moJr CËnmX h¡, O¡go- H$moH$,
H$mobJ¡g, H$moH$Vma Am{X&

H$moH$
H$moH$ ~hþV hr H${R>Z {N>Ð nXmW© h¡ Am¡a

H$m~©Z H$m ewÕ ê$n h¡& H$moH$ H$m Cn¶moJ ñQ>rb
Ho$ {Z‘m©U Ho$ {bE Ed§ YmVwAm| Ho$ {ZîH$f©U Ho$
{bE {H$¶m OmVm h¡&

ñQ>rb {Z‘m©U

YmVw ‘| ~XbZm

H$moH$

H$mo¶bm

N>V S>mbZo H$s gm‘J«r

N>V S>mbZo H$s
gm‘J«r

ZoßWm{bZ g‹S>H$ Ho$ {bE

g§íbo{fV a§J

H$sQ>ZmeH$

Am¡f{Y

{dî’$moQ>H$n|Q>

’$moQ>moJ«m{’$H$ ‘oQ>b

g§íbo{fV V§Vw

BªYZ

àH$me

H$mob J¡g

COALTAR

{MÌ {MÌ {MÌ {MÌ {MÌ -3: H$mo¶bo Ho$H$mo¶bo Ho$H$mo¶bo Ho$H$mo¶bo Ho$H$mo¶bo Ho$
Cn¶moJ Am¡a CZHo$Cn¶moJ Am¡a CZHo$Cn¶moJ Am¡a CZHo$Cn¶moJ Am¡a CZHo$Cn¶moJ Am¡a CZHo$
CËnmXCËnmXCËnmXCËnmXCËnmX

H$m¶©H$bmn-3

noQ´>mo{b¶‘ Ho$ CËnmXm| H$s nhMmZ Ed§ Cn¶moJ-noQ´>mo{b¶‘ Ho$ CËnmXm| H$s nhMmZ Ed§ Cn¶moJ-noQ´>mo{b¶‘ Ho$ CËnmXm| H$s nhMmZ Ed§ Cn¶moJ-noQ´>mo{b¶‘ Ho$ CËnmXm| H$s nhMmZ Ed§ Cn¶moJ-noQ´>mo{b¶‘ Ho$ CËnmXm| H$s nhMmZ Ed§ Cn¶moJ-
{MÌ Xo{IE& noQ´>mo{b¶‘ Ho$ AÝ¶ Cn¶moJ ~VmBE& Vm{bH$m nyU© H$s{OE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-4
noQ´>mo{b¶‘ Ho$
CËnmX Cn¶moJCn¶moJCn¶moJCn¶moJCn¶moJ

noQ´>mob
BªYZ H$m Vob
{‘Q²>Q>r H$m Vob
S>rOb H$m Vob
n¡am{’$Z d¡³g
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H$mobVma

¶h H$mbo a§J H$m KZ Ðì¶ h¡& H$mobVma 200
nXmWm] H$m {‘lU h¡& H$mobVma go CËnm{XV nXmWm]
H$mo AZoH$ nXmWm] Ho$ {Z‘m©U ‘| H$ÀMo nXmWm] Ho$
ê$n ‘| Cn¶moJ {H$¶m OmVm h¡& O¡go {H$ H¥${ÌH$
a§OH$, Am¡f{Y, {dñ’$moQ>, ßbmpñQ>H$, noÝQ²>g,
Z¡ßWm{bZ Ho$ ~m°b Am¡a AÝ¶ H$sQ>ZmeH$ ‘| ^r
Cn¶moJ {H$¶m OmVm h¡&

H$mob J¡g
O~ H$mo¶bm H$mo Ho$ {Z‘m©U Ho$ {bE CËnmX

hmoVm h¡, V~ H$mo¶bm J¡g H$s CËnÞ hmoVr h¡&

CX²Xoí¶ … ¶h ~VmZo Ho$ {bE {H$ O~ CÀM
JwUdmco H$mo¶bo (H$m~©Z H$s A{YH$ _mÌm)H$mo
ObmVo h¢, Vmo Cg_| J¡g OcVr h¡&

Amdí¶H$ gm‘J«r … Xmo C~bZo Ho$ naI
Z{b¶m§, a~a H$mH©$, bmoho H$m ñQ>¢S>, {ZîH$m{gV
Zbr, OoQ> Q²>¶y~, ~wZgZ ~Z©a&

H$m¶©{d{Y … EH$ Må‘M ‘| Hw$N> H$mo¶bo H$m
MyU© boH$a CgH$mo ‘moQ>r H$m§M dmbr naIZbr ‘|
{MÌ ‘| Xem©¶o AZwgma ì¶dpñWV H$amo& BgHo$ Iwbo
{gao H$mo ~§X H$amo Am¡a CgH$mo Xÿgao naIZbr go
Omo‹S> Xmo, {Og‘| Wmo‹S>m nmZr h¡ Am¡a dh EH$ ¶y
AmH$ma dmbo {ZîH$m{gV Zbr go Xÿgao ñQ>¢S> na
ì¶dpñWV h¡, O¡go {H$ {MÌ ‘| ~Vm¶m J¶m h¡&
~wZgZ ~Z©a H$s ghm¶Vm go naIZbr H$mo Iy~
J‘© H$s{OE&

H$mo¶bo H$m
MyU©

naIZbr

Amny{V© Q²>¶y~

Ob

~Z©a

ñQ>¢S>

{MÌ {MÌ {MÌ {MÌ {MÌ -4: H$mo¶bo H$m ObZm

à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶©à¶moJembm H$m¶©

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-5

H$moH$ H$mobVma H$mob J¡gH$mob J¡gH$mob J¡gH$mob J¡gH$mob J¡g

CÚmoJm| ‘| H$mob J¡g H$mo BªYZ Ho$ ê$n ‘| Cn¶moJ
{H$¶m OmVm h¡&

H$m¶©H$bmn-4

H$mo¶boo Ho$ CËnmXm| H$mo nhMmZZmH$mo¶boo Ho$ CËnmXm| H$mo nhMmZZmH$mo¶boo Ho$ CËnmXm| H$mo nhMmZZmH$mo¶boo Ho$ CËnmXm| H$mo nhMmZZmH$mo¶boo Ho$ CËnmXm| H$mo nhMmZZm
Cn¶©wº$ {MÌ Ü¶mZ go XoIH$a H$mo¶bo Ho$

CËnmXm| Ho$ Cn¶moJm| H$mo {ZåZ Vm{bH$m-5 ‘|
{b{IE& Amn AnZo {‘Ìm| Am¡a ~‹S>o bmoJm| go MMm©
H$aHo$ BgHo$ ~mao ‘| Hw$N> Am¡a OmZH$m[a¶m± àmá
H$a gH$Vo h¢&

  \zb å¬y
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• AmnZo ³¶m {ZarjU {H$¶m?
AnZo {ZarjU H$mo ZmoQ> H$s{OE Am¡a Xÿgar

naIZbr go {ZH$bZo dmbr J¡g H$mo EH$ ObVr
hþB© {X¶mgbmB© H$s H$m‹S>r CgHo$ ‘wI Ho$ na aIH$a
narjU H$s{OE, O¡gm {H$ {MÌ ‘| {XIm¶m J¶m
h¡& Amn XoI|Jo {H$ ^yao a§J H$m dmîn {ZH$b ahm
h¡&

Bg dmîn H$mo EH$ naIZbr ‘| {b¶o J¶o
nmZr Ho$ ‘Ü¶ go JwOm[aE& {~Zm a§J Ho$ J¡g Ho$
~wb~wbo XoI gH$Vo h¢& ¶{X Amn OoQ> Qy>¶y~ go
{ZH$bZo dmbo J¡g H$mo ObmVo h¢& Amn Zbr na
EH$ M‘H$Vr Ádmbm XoI|Jo&

D$na Ho$ à¶moJ ‘| nmZr H$s OJh MyZo H$m
nmZr, gm~wZ H$m nmZr boH$a {’$a go H$s{OE&
• AmnZo ³¶m {ZarjU {H$¶m? XmoZm| à¶moJm| ‘|

A§Va Ho$ H$maU ~VmBE&

• BZ XmoZm| à¶moJm| go Amn ³¶m {ZîH$f© {ZH$mbVoo
h¢?

àmH¥${VH$ J¡g Ed§ noQ´>mo agm¶Z
àmH¥${VH$ J¡g H$m Cn¶moJ Kaoby Ed§ Am¡Úmo{JH$

BªYZ Ho$ ê$n ‘| hr Zht, ~pëH$ ImX Ho$ {Z‘m©U
‘|o {H$¶m OmVm h¡&

D$na H$s Vm{bH$m Xo{IE& EH$ {XZ ‘| {H$VZo
nXmWm] H$m Cn¶moJ H$aVo h¢& H$ënZm H$s{OE ³¶m
h‘ EH$ {XZ ^r {~Zm noQ´>mo agm¶Z nXmWm] H$m
Cn¶moJ {H$E {~Zm ah gH$Vo h¢& AmZo dmbo 100
gmbm| ‘| AJa ¶o nXmW© Zht ah|Jo, Vmo h‘ ³¶m
H$a|Jo?

A^r h‘ CZ CËnmXZm| H$m Cn¶moJ H$a aho h¢&
Omo 50 go 100 df© nyd© Zht Wo& AË¶{YH$
Cn^mo³VmAm| Ho$ H$maU A{YH$ nXmWm] H$m CËnmXZ
hþAm, {OgHo$ H$maU Bgo {ZîH$f©U H$aZo ‘|
H${R>ZmB©¶m§ Am ahr h¡& H$mo¶bm Ed§ noQ´>mo{b¶‘ go
àmßV nXmWm] H$mo H$‘ Xm‘m| ‘| AË¶{YH$ ‘mÌm ‘|

{M{H$Ëgm CnH$aU
’${Z©Ma, gmo³g noìQ²>g
amoS>, ’$mB~a, àgmYZ
gm‘J«r, Am¡f{Y¶m|
nm°{bqeJ

H$ma, ‘moQ>a, ~moQ>,
g§Mma Ho$ CnH$aU
nona CÚmoJ
~moëQ> ñQ´>¡Q>g
Q>m¶a

ßbmpñQ>H$ Q²>¶y~
g§J«hZ {S>ã~m
Cd©aH$ qgMmB©
^mJ

     H¥${f joÌH¥${f joÌH¥${f joÌH¥${f joÌH¥${f joÌ Am¡Úmo{JH$ joÌAm¡Úmo{JH$ joÌAm¡Úmo{JH$ joÌAm¡Úmo{JH$ joÌAm¡Úmo{JH$ joÌ               J¥h Ed§ AÝ¶ joÌ              J¥h Ed§ AÝ¶ joÌ              J¥h Ed§ AÝ¶ joÌ              J¥h Ed§ AÝ¶ joÌ              J¥h Ed§ AÝ¶ joÌ

noQ´>mo amgm¶{ZH$ CËnmX
noQ´>mo agm¶Z bH$‹S>r Ed§ YmVwAm|, Omo gr{‘V h¡, CZHo$ {dH$ën Ho$ ê$n ‘| CgH$m Cn¶moJ {H$¶m Om ahm

h¡& AZoH$ Z¶o nXmWm] Ho$ {Z‘m©U Ho$ {bE noQ´>mo agm¶Zm| H$m Cn¶moJ {H$¶m Om ahm h¡& Omo bH$‹S>r, YmVw Ed§
{‘Q²Q>r go Zht àmßV hmoVr& ZrMo H$s Vm{bH$m ¶h Xem©Vr h¡ {H$ noQ´>mo agm¶Z OrdZ Ho$ ha joÌ ‘| Cn¶moJ
{H$¶m OmVm h¡&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m- 6

úzb~Áz ∫ÃÁÆå :- üÁNw˛uoN˛ T{Ã osÁ úzb~Ázu¬Æ™ üÁNw˛uoN˛ T{Ã osÁ úzb~Ázu¬Æ™ üÁNw˛uoN˛ T{Ã osÁ úzb~Ázu¬Æ™ üÁNw˛uoN˛ T{Ã osÁ úzb~Ázu¬Æ™ üÁNw˛uoN˛ T{Ã osÁ úzb~Ázu¬Æ™
Ãz üÁõo GúÆÁzTy útÁsÁz˙ N˛Áz úzb~Áz ∫ÃÁÆå N˛“ozÃz üÁõo GúÆÁzTy útÁsÁz˙ N˛Áz úzb~Áz ∫ÃÁÆå N˛“ozÃz üÁõo GúÆÁzTy útÁsÁz˙ N˛Áz úzb~Áz ∫ÃÁÆå N˛“ozÃz üÁõo GúÆÁzTy útÁsÁz˙ N˛Áz úzb~Áz ∫ÃÁÆå N˛“ozÃz üÁõo GúÆÁzTy útÁsÁz˙ N˛Áz úzb~Áz ∫ÃÁÆå N˛“oz
“ {@ Æz ugb\z ˙b, osÁ Nw˛ufi™ áÁTz (úÁ }¬yÀb∫,“{@ Æz ugb\z ˙b, osÁ Nw˛ufi™ áÁTz (úÁ }¬yÀb∫,“{@ Æz ugb\z ˙b, osÁ Nw˛ufi™ áÁTz (úÁ }¬yÀb∫,“{@ Æz ugb\z ˙b, osÁ Nw˛ufi™ áÁTz (úÁ }¬yÀb∫,“{@ Æz ugb\z ˙b, osÁ Nw˛ufi™ áÁTz (úÁ }¬yÀb∫,
åÁÆ¬Áå, LN¿˛y¬yN˛ úÁ}¬ysyå EÁut@)åÁÆ¬Áå, LN¿˛y¬yN˛ úÁ}¬ysyå EÁut@)åÁÆ¬Áå, LN¿˛y¬yN˛ úÁ}¬ysyå EÁut@)åÁÆ¬Áå, LN¿˛y¬yN˛ úÁ}¬ysyå EÁut@)åÁÆ¬Áå, LN¿˛y¬yN˛ úÁ}¬ysyå EÁut@)Ho$ {Z_m©UHo$ {Z_m©UHo$ {Z_m©UHo$ {Z_m©UHo$ {Z_m©U
_| Cn`moJr hmoVo  h¡&_| Cn`moJr hmoVo  h¡&_| Cn`moJr hmoVo  h¡&_| Cn`moJr hmoVo  h¡&_| Cn`moJr hmoVo  h¡& úzb~Ázu¬Æ™ N˛y  úzb~Ázu¬Æ™ N˛y  úzb~Ázu¬Æ™ N˛y  úzb~Ázu¬Æ™ N˛y  úzb~Ázu¬Æ™ N˛y ì`dgm{`H$ì`dgm{`H$ì`dgm{`H$ì`dgm{`H$ì`dgm{`H$
_hÌm_hÌm_hÌm_hÌm_hÌm Nz˛ N˛Á∫m GÃz ¸uƒo Àƒm| N˛“Á \ÁoÁ “{@) Nz˛ N˛Á∫m GÃz ¸uƒo Àƒm| N˛“Á \ÁoÁ “{@) Nz˛ N˛Á∫m GÃz ¸uƒo Àƒm| N˛“Á \ÁoÁ “{@) Nz˛ N˛Á∫m GÃz ¸uƒo Àƒm| N˛“Á \ÁoÁ “{@) Nz˛ N˛Á∫m GÃz ¸uƒo Àƒm| N˛“Á \ÁoÁ “{@)

Š`m Amn OmZVo h¢?
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Š`m Amn OmZVo h¢?

ßbmpñQH$ H$s CnbpãY Ho$ H$maU JV 30 dfm] go
n[adhZ ‘| ^r ßbmpñQ>H$ H$m {d{Z¶moJ {H$¶m Om
ahm h¡& ¶h n¶m©daU H$m à‘wI àXÿfU h¡&>

H$mo¶bm Am¡a noQ´>mo{b¶‘ H$m {Z‘m©U

Bgo g‘PZo Ho$ {bE h‘| H$mo¶bm Ed§
noQ´>mo{b¶‘ H$s ImoO H$s à{H«$¶mAm| H$m AÜ¶¶Z
H$aZm Mm{hE&

H$mo¶bo H$m {Z‘m©U
H$mo¶bo Ho$ {Z‘m©U Ho$ ~mao ‘| ¶h H$hm OmVm

h¡& dh joÌ Ohm§ na A{YH$ g§»¶m ‘| ‘¥V nm¡Ym|
Am¡a O§VwAm| Ho$ eara nm¶o OmVo h¢, dht na
H$mo¶bo H$m {Z‘m©U hmoVm h¡& A{YH$Va (Hw$N>
bmoJm| Ho$ AZwgma nm¡Ym| Ho$ H$maU) do A{YH$Va
nwamVZ Ordm| Ho$ Adeofm| go ~ZVo h¡&

d¥jm| Ho$ Adeofm| na H$m~©ZrH$aU H$s {H«$¶m
Ûmam H$mo¶bm ~ZVm h¡& H$m~©ZrH$aU H$s {d{Y
EH$ amgm¶{ZH$ {H«$¶m h¡& hOmam| df© nyd© H$B© KZo
O§Jb ^yH§$n Am{X {H«$¶mAm| Ho$ ’$bñdê$n n¥Ïdr
Ho$ ZrMo X~ J¶o hm|Jo& n¥Ïdr H$s Cî‘m, X~md,
OrdmUwAm| Am¡a gr{‘V dm¶w H$s {H«$¶m Ho$ H$maU
d¥jm| Ho$ ¶o Adeof g§J{R>V hmoH$a H$mo¶bo ‘|
n[adV©Z hþE hm|Jo& H$m~©ZrH$aU H$s {H«$¶m Yrao-
Yrao hmoVr h¡& H$m~©ZrH$aU H$s {H«$¶m Ho$ AmYma
na ~ZZo dmbo H$mo¶bo H$mo {d{^Þ lo{U¶m| ‘|
{d^m{OV {H$¶m J¶m h¡&

noQ´>mo{b¶‘ H$m {Z‘m©U
Eogm gmoMm OmVm h¡ {H$ noQ´>mo{b¶‘ H$m {Z‘m©U

gyú‘ Ordm| Ho$ ‘¥V eara go hmoVm h¡& gyú‘ Ord
O¡go ßbdH$ Ord, Omo g‘w§Xa Am¡a ‘hmgmJa H$s
D$nar Vb ‘| ahVz h¡& ßbdH$ Ordm| Ho$ eara Ho$
A§Xa Vob Ho$ gyú‘ §ÓÊt{ “Ázoy h¢& Bg{bE h‘

‘mZVo h¢ {H$ O~ ßbdH$ Ord H$s ‘¥Ë¶w hmoVr h¡,
Vmo dh ‘hmgmJam| Ho$ ZrMo O‘m hmo OmVo h¢ EÁ{∫
Gå ú∫ ∫zo EÁ{∫ u™cy N˛y ú∫o \™ \Áoy “{ ¬ÁQÁı
ƒ Áz|Ê oN˛ ƒÁÆÏ N˛y EåÏúuÀsuo, GXY oÁú™Áå LƒÊ
GXY t§Áƒ Nz̨  N˛Á∫m Æz \yƒ úzb~Ázu¬Æ™ EÁ{∫ üÁNw̨ uoN˛
T{Ã ™ı úu∫ƒuo|o “Ázoz “¯@ H$mo¶bm EÁ{∫ noQ´>mo{b¶‘
\{Ãz àmH¥${VH$ J¡g H$m {Z‘m©U ‘¥V Ordm| Ho$
Adeofm| go hmoVm h¡ Am¡a do nm¡Ym| Ho$ eofm| go
~ZVo h¡& Bg{bE CÝh| Ordmî‘ BªYZ H$hVo h¡&

H$mo¶bm Am¡a noQ´>mo{b¶‘ H$m ‘hËd
H$mo¶bo ‘| A{YH$ à{VeV H$m~©Z CnpñWV

hmoVm h¡& O~{H$ noQ́>mo{b¶‘ ‘| hmBŚ>mo H$m~©Z ¶m¡{JH$mo
H$m {‘lU h¡ (A{YH$ ‘mÌm ‘| hmBS´>moOZ Ed§
H$m~©Z)& H$‘ ‘mÌm ‘| ZmBQ́>moOZ gë’$a, ’$m°ñ’$moag,
noQ´>mo{b¶‘ Ed§ H$mo¶bo ‘| CnpñWV hmoVo h¡& H$m~©Z
Ho$ AÝ¶ ¶m¡{JH$m| Ho$ {bE H$mo¶bm Ed§ noQ´>mo{b¶‘
AÀN>o H$ÀMo nXmW© h¡& AmYw{ZH$ ¶wJ ‘| H$mo¶bm
H$m Cn¶moJ A{YH$ ‘mÌm ‘| {H$¶m OmVm h¡&
Bg{bE H$mo¶bm Ed§ noQ´>mo{b¶‘ H$ÀMo nXmWm] Ho$
ê$n ‘| ~hþV hr ‘hËdnyU© h¡&

àmH¥${VH$ J¡g Ho$ {dH$ën - Anma§n[aH$àmH¥${VH$ J¡g Ho$ {dH$ën - Anma§n[aH$àmH¥${VH$ J¡g Ho$ {dH$ën - Anma§n[aH$àmH¥${VH$ J¡g Ho$ {dH$ën - Anma§n[aH$àmH¥${VH$ J¡g Ho$ {dH$ën - Anma§n[aH$
J¡g g§gmYZJ¡g g§gmYZJ¡g g§gmYZJ¡g g§gmYZJ¡g g§gmYZ

D$Om© Ho$ Eogo g§gmYmZm| H$mo D$Om© Ho$ d¡H$pënH$
g§gmYZ AWdm Anma§n[aH$ D$Om© Ho$ ñÌmoV H$hm
OmVm h¡& h‘mao Xoe ‘| Anma§n[aH$ D$Om© g§gmYZ
Ho$ AnyU© ^§S>ma h¢& O¡go H$mo¶bm, ‘rWoZ, H$mob
J¡g, Ed§ J¡g hmBS´>oQ> h‘mao Xoe ‘| ghr VH$ZrH$
Zm hmoZo Ho$ H$maU ì¶mnma Ed§ dm{UÁ¶ ‘|
BgH$s ~‹T>moVar Zht hþB©& ^{dî¶ ‘| O~ Vob
H$s g‘mpßV hmo OmEJr, D$Om© Ho$ Anma§n[aH$
J¡g Ho$ {Z‘m©U H$s ‘m§J ~‹T>oJr&
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noQ´>mo{b¶‘ Am¡a H$mo¶bo H$m g§ajU
h‘oem noQ´>mob Ho$ Xm‘ ³¶m| ~‹T>> aho h¢& gmYmaU

eãXm| ‘| H$hm Om¶ Vmo {H$gr ^mr dñVw H$s Xm‘
CgH$s Cnb{ãY Ed§ Cn¶mo{JVm na {Z ©̂a hmoVr h¢&
H$mo¶bm Am¡a noQ´>>mo{b¶‘ XmoZmo AZdrH$adUr¶
g§gmYZ h¡, bo{H$Z h‘o§ CZH$s Adí¶H$Vm h¡&
B§OZ Ed§ àma§{^H$ nXmWm} Ho$ ê$n ‘| ¶o g§gmYZm|
H$s Cn`mo{JVm ~‹T> J¶r h¡& XmoZm| H$s AmnwVu
gr{‘V h¡& Bg{bE CZH$s ‘m§J Am¡a Xm‘ XmoZm| ~‹T>
ahoo h¢&

Bg{bE h‘| BZ g§gmYZm| H$mo {OVZm hmo gHo$
CVZm g§a{jV H$aZm Mm{hE Am¡a CZHo$ gmW
d¡H$pënH$ B©YZ g§gmYZmo H$mo {H$g n«H$ma go Cn¶moJ
H$aVo h¡§, BgHo$ ~mao ‘| ^r gmoMZm Mm{hE&

h‘mao nmg gm¡a D$Om© Cî‘m D$Om© Ho$ ê$n ‘|
CnbãY hmoZo Ho neMmV ̂ r h‘ bmoJ YwbmB© ‘eZr
H$m Cn¶moJ H$aVo h¡§& Ohm§ h‘ n¡Xb Mb gH$Vo h¢,
dhm§ h‘| ‘moQ>a gmB©{H$b H$m Cn¶moJ Zht H$a aho
h¢& {Oggo H$s B©ªYZ g§gmYZ H$m Xþén¶moJ H$aVo
h¢&

COm© òmoVm| H$m Xþén¶moJ Am¡a BgHo$
n[aUm‘
AnZo X¡{ZH$ OrdZ ‘| AZoH$ H$m¶m] ‘| AZoH$ àH$ma
Ho$ BªYZ òmoVm| H$m à¶moJ H$aVo hr ahVo h¢& Bg
g‘¶ h‘ BZHo$ A§V hmoZo ¶m Xþén¶moJ na {~ëHw$b
Ü¶mZ Zht XoVo& CXmhaUV… h‘ ehar joÌm| ‘|
H$n‹S>o gwImZo Ho$ {bE ^r ‘erZm| H$m à¶moJ H$aVo
h¢ {Oggo {dX²¶wV COm© AZmdí¶H$ IM© hmoVr h¡,

O~{H$ gy¶© H$s Yyn h‘mao Amgnmg {dX²¶‘mZ h¡&
Bgr àH$ma h‘ ‘moQ>agmB{H$bm| H$m à¶moJ h‘
N>moQ>r Xÿar Ho$ {bE ^r H$aVo h¢, Bggo noQ´>mob H$m
AZmdí¶H$ ì¶¶ hmoVm h¡&

• h‘mao X¡{ZH$ OrdZ ‘| {H$g àH$ma go D$Om© Ed§
AÝ¶ BªYZ g§gmYZm| H$m Xþén¶moJ H$a aho h¢&
CXmhaU Xr{OE&

• ³¶m Amn H$moB© d¡H$pënH$ gwPmd Xo gH$Vo h¡&
BªYZ g§gmYZ ~Mmd Ho$ {bE&

H$m¶©H$bmn-5

BªYZ g§gmYZ Ho$ Xþén¶moJ Ed§ n[aUm‘ÁıÁıÁıÁıÁı
Nz˛ §Á∫z ™ı YYÁ| N˛∫ıTz@

{H$g àH$ma BªYZ g§gmYZ H$m Xþén¶moJ
à{V{XZ AZoH$ g‘¶ H$m¶© H$aVo hþE hmo ahm h¡&
O¡go H$s...

a) n[adhZ    b) ImZm ~ZmZm

c) Am¡X²¶mo{JH$ Cn¶moJ

• BªYZ Ho$ Xþén¶moJ Ho$ n[aUm‘ H$s gyMr
~ZmBE-

• BªYZ Ho$ Xþén¶moJ H$mo amoH$Zo Ho$ {bE Amn ³¶m
gwPmd X|Jo&

{MÌ {MÌ {MÌ {MÌ {MÌ -5
ŸàË¶oH$ ì¶{º$ Ho$ {bE Ho$db

EH$ brQ>a Ho$amogrZ
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

Ag‘mnZerb g§gmYZ, noQ´>mo{b¶‘ g§gmYZ, à^mOr AmgdZ, àmH¥${VH$ J¡g, gr.EZ.Or., H$moH$,
H$mobVma, H$m~©ZrH$aU, ßb§H$ Q>Z, Ordmî‘ BªYZ, ewÕrH$aU H|$Ð, noQ´>mo agm¶Z

• àmH¥${VH$ g§gmYZm| H$mo Xmo ê$nm| ‘| dJuH¥$V {H$¶m J¶m h¡& ZdrH$aUr¶ Ed§ AZdrH$aUr¶ g§gmYZ&

• hOmam| dfm] go ̂ y{‘ Ho$ nÎmm| go Amd¥Îm ‘¥V nm¡Ym| Am¡a O§VwAm| Ho$ earam| go ¶o BªYZ CËnÞ hmoVo h¢& Bg{bE
BÝh| Ordmî‘ BªYZ H$hVo h¡&

• H$mo¶bm noQ́>mo{b¶‘ Am¡a àmH¥${VH$ J¡g Ordmî‘ BªYZ h¡, {Oggo ŷ‘§S>br¶ VmnZ ^r ~‹T>Vm h¡&

• H$moH$ H$mobVma, H$mob J¡g, H$mo¶bm Ho$ CËnmX h¡&

• noQ́>mo{b¶‘ H$s CËn{Îm ßb§H$Q>mZo Ho$ Adeofm| go CËnÞ hþB© h¡&

• H$ÀMo nXmWm] go n¥WH$ {d{dY àH$ma Ho$ agm¶Zm| H$m {‘lU h¡, {Ogo n¥WH$ H$aZo Ho$ {bE Amdí¶H$
h¡&

• noQ́>mo{b¶‘ J¡g {‘Q²>Q>r H$m Vob, noQ́>mob, S>rOb, n¡am’$rZ, d¡åg, pñZ½Y Vob, noQ́>mo{b¶‘ Ho$ ewÕrH$aU
go àmßV hmoVo h¢&

• àmH¥${VH$ J¡g H$^r noQ́>mo{b¶‘ Ho$ gmW ¶m noQ́>mo{b¶‘ Ho$ {~Zm ^r àmßV hmoVm h¡&

BªYZ Ho$ Cn¶moJ go hmoZo dmbo Xþîn[aUm‘
g§gmYZm| Ho$ à{V OmJ¥V Z hmoZo Ho$ H$maU BªYZm| Ho$

Xþîn[aUm‘ go h‘ à m̂{dV h¡& CXmhaU Ho$ {bE H$ÀMm
Vob, ewÕ, BªYZ Ho$ {N>‹S>H$md Q>¢H$a ern Ho$ XþK©Q>ZmAm| Zo
n¶m©daU H$mo n«Xÿ{fV H$a {X¶m& Bggo g‘wÐr n{j¶m§,
ñVZYm[a¶m§, ‘N>{b¶m§ Am¡a AÝ¶ O§VwAm| H$m r̂ ‘¥Ë¶w hmo
gH$Vm h¡&

Hw$N> Xþîn[aUm‘ Cn¶mo{JVm Ho$ H$maU&
• BªYZm| H$m ObZm, H$m~©ZS>mB© Am°³gmBS> CËg{O©V

H$aVm h¡, Omo h[aV J¥h J¡g h¡&

• H$mo¶bo, ÁdbZ, nm°da ßbm§Q>, ‘¡a³¶yar, {g{b{Z¶‘²
Ed§ B©a{g{ZH$ H$m CËgO©Z H$aVo h¢, Omo ‘mZd
ñdmñÏ¶ Ed§ n¶m©daU Ho$ {bE hm{ZH$maH$ h¡&
H$mo¶b Ed§ noQ´>mob Ho$ CËnmX ^r hm{ZH$maH$

h¡, {Og‘| A{YH$Va no§Q²>g noQ´>mo{b¶‘ Ho$ CËnmX
h¡& Hw$N> {df¡bo nXmW© ^r gpå‘{bV h¡& n|qQ>J
g‘mßV hmoZo Ho$ níMmV Hw$N> {df¡br nXmW© dm¶w
‘| ‘w³V hmoVo h¡, {OgHo$ H$maU öX¶ Ed§ ’o$’$‹S>m|
go g§~§{YV amoJ CËnÞ hmoVo h¢&

àmH¥$[VH$ g§gmYZ, g‘mnZerb g§gmYZ,

h‘Zo ³¶m grIm?
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• noQ́>mo agm¶Z Omo Cn¶moJr nXmW© h¡& do noQ́>mo{b¶‘ Ed§ àmH¥${VH$ J¡g go àmßV hmoVo h¡&

• Ordmî‘ BªYZ Ho$ g§gmYZ gr{‘V h¡& h‘| d¡H${ënH$ BªYZm| Ho$ ~mao ‘| gmoMZm Mm{hE&

 • {dkmZ Ed§ VH$ZrH$s Ho$ {dH$mg Zo h‘mao OrdZ H$mo ~Xb {X¶m h¡&

• \yƒÁ…™ F|ÊáåÁz N˛Áz EuáN˛ GúÆÁzT ƒÁÆÏ ütÓ m, ƒ{u≈ƒN˛ G…moÁ, osÁ EãÆ ÀƒÁÀ·Æ ÃÊ§Êáy Ã™ÀÆÁEÁzÊ
N˛Á N˛Á∫m §å ÃN˛oÁ “{@

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. úzb~Ázu¬Æ™ N˛Áz ¸uƒo Àƒm| MÆÁı N˛“oz “{? Ã™^ÁFL@ (AS1)

2. Nw˛u  GtΩÆÁzT ™ı GúÆÁzTy úzb~Áz∫ÃÁÆuåN˛ GnúÁtÁı Nz˛ åÁ™ u¬uQL@ (AS1)

3. úw·ƒy Ãz úzb~Áz¬ Nz˛ uå™Á|m N˛y üuN¿˛ÆÁ Ã™^ÁFL@ (AS1)

4. “™ı \yƒÁ…™ F|ÊáåÁı Nz˛ uƒN˛¡úÁı Nz˛ §Á∫z ™ı MÆÁı ÃÁzYåÁ YÁu“L? (AS7)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. úzb~Ázu¬Æ™ GnúÁtÁı Nz˛ åÁ™ §oÁFL, \Áz ÃgN˛Áı Nz˛ Hú∫y o¬ Nz˛ u¬L GúÆÁzT ™ı ¬ÁL \Áoz “{@(AS1)

2. \yƒÁ…™ F|Êáå \{Ãz N˛ÁzÆ¬Á osÁ úzb~Ázu¬Æ™ úÓm|o: Qn™ “Áz \ÁÆ oÁz MÆÁ “ÁzTÁ? (AS2)

3. N˛¡úåÁ N˛yu\L ET∫ EÁú g~ÁFƒ∫ “Ázoz, oÁz úzb~Áz¬ LƒÊ gy\¬ N˛y §Yo Nz˛ u¬L MÆÁ ÃÁƒáÁuåÆÁÂ EúåÁoz?
(AS7)

4. ™Áåƒ tΩƒÁ∫Á N˛ÁzÆ¬Á LƒÊ úzb~Ázu¬Æ™ Nz˛ ƒ{N˛u¡úN˛ H\Á| N˛y QÁz\ N˛Áz EÁú uN˛Ã üN˛Á∫ Ãz Ã∫Á“åÁ
N˛∫ıTz?(AS7)

5. F|Êáå ÀfiÁzoÁı N˛Áz §YÁåz Nz˛ u¬L ƒ{N˛u¡úN˛ uƒuáÆÁı N˛Á ÃÏ^Áƒ tyu\L@ (AS7)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. \yƒ≈™ F|ÊáåÁı Nz˛ Euo GúÆÁzT \{ƒ uƒuƒáoÁ ú∫ N{˛ÃÁ üßÁƒ gÁ¬oÁ “{@(AS7)

2. N˛XYÁ oz¬ LƒÊ ∆ÏtΩá F|Êáå Ã™Ï¸y \“Á\Áı Ãz uN˛Ãåz ú∫ úÆÁ|ƒ∫m N˛Áz quo ú“ÏÂYoy “{ FÃ ú∫ YYÁ|
N˛yu\L@ (AS7)

E•ÆÁÃ ™ı ÃÏáÁ∫
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Ã“y G∫ YÏuåL@

1. {ZåZ ‘| go àXÿfU Ho$ {bE AmXe© BªYZ H$m¡Zm h¡? [ ]
a.àmH¥${VH$ J¡g b .H$mob c .{H$amogrZ d. noQ́>mob

2. H$mo¶bo H$m à‘wI KQ>H$- [ ]
a. H$m~©Z b.  Am°³grOZ c. dm¶w d. nmZr

3. {ZåZ ‘| go H$m¡Zgm nXmW© OyVo nm°{be Ho$ {bE Cn¶moJ {H$¶m OmVm h¡? [ ]
a. n¡am{’$Z Jm|X b. noQ́>mobc. S>rOb d. ñZoh Ho$ Vob

4. Få™ı Ãz N˛Á{åÃÁ \yƒÁ≈™ F|Êáå å“Î “{? [ ]

a. N˛ÁzÆ¬Á b. úzb~Ázu¬Æ™ c. YÁ∫N˛Áz¬ d. üÁNw˛uoN˛ T{Ã
5. Få™ı Ãz uN˛Ãz ¸uƒo Àƒm| N˛“Á \ÁoÁ “{? [ ]

a. Nz̨ ∫ÁzuÃå b. gy\¬ c. úzb~Ázu¬Æ™ d. ú∫Áu¢˛åƒÁMÃ

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. \§ GXY Ào∫yÆ N˛ÁzÆ¬z N˛Áz T∫™ N˛∫åz Ãz \Áz T{Ã uåN˛¬oy“{ ƒ“ GÃz \¬Áoy “{ uÃtΩá N˛∫åz Nz̨  u¬LüÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. t“åyÆ F|Êáå N˛Á§|ågÁF| EÁMÃFg, T¿yå “ÁGÃ T{Ã N˛Á u∫ÃÁƒ N˛∫oz “{ \Áz ƒÁoÁƒ∫m úu∫ƒo|å osÁ S¬Áz§¬
ƒÁu™̇T N˛Á N˛Á∫m §åoz “{@ FÃNz̨  §Á∫z ™ı Ã™ÁYÁ∫ úfi EÁ{∫ ™{S\yå Ãz \ÁåN˛Á∫y LN˛ufio N˛∫ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2. àmoOo³Q> H$m¶©-
EH$ CNG Ûmam Mbm¶o J¶o dmhZ Ed§ S>rOb dmhZ ‘| VwbZm H$s{OE& XmoZm| n[apñW{V¶m| ‘| Amn ³¶m

A§Va XoIVo h¢? àXÿfU H$m ñVa Ed§ B§OZ ‘yë¶ Ho$ H$maU ~VmBE&
    BªYZ H$m Zm‘ BªYZ H$m Xm‘ CËnÞ àXÿfU$

S>rOb/noQ´>mob

CNG

3. EÁúNz˛ úgÁzÃ Nz˛ úÁÂY úu∫ƒÁ∫Áı N˛Áz YÏåN˛∫ GåNz˛ tΩƒÁ∫Á F|Êáå Nz˛ §YÁƒ Nz˛ u¬L uN˛Æz TL ÃÁáåÁı N˛y YYÁ|
N˛yu\L \{Ãz ßÁz\å o{ÆÁ∫ N˛∫åÁ, úu∫ƒ“å EÁut EÁúNz˛ uå∫yqm ú∫ LN˛ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

 úu∫ƒÁ∫ Nz˛ úu∫ƒÁ∫ Nz˛ úu∫ƒÁ∫ Nz˛ úu∫ƒÁ∫ Nz˛ úu∫ƒÁ∫ Nz˛                           n[adma ‘|  n[adma ‘|  n[adma ‘|  n[adma ‘|  n[adma ‘| Cn¶mo{JVm dmhZm|Cn¶mo{JVm dmhZm|Cn¶mo{JVm dmhZm|Cn¶mo{JVm dmhZm|Cn¶mo{JVm dmhZm| EH$ ‘hrZo ‘| BªYZEH$ ‘hrZo ‘| BªYZEH$ ‘hrZo ‘| BªYZEH$ ‘hrZo ‘| BªYZEH$ ‘hrZo ‘| BªYZ ^moOZ ~ZmZo Ho$ {bE^moOZ ~ZmZo Ho$ {bE^moOZ ~ZmZo Ho$ {bE^moOZ ~ZmZo Ho$ {bE^moOZ ~ZmZo Ho$ {bE
 ü™ÏQ N˛Á ü™ÏQ N˛Á ü™ÏQ N˛Á ü™ÏQ N˛Á ü™ÏQ N˛Á Zm‘   gXñ¶m| H$s g§»¶m H$s g§»¶m Ho$ {bE {H$¶m J¶m QYQYQYQYQY|  {H$¶m J¶m ì¶¶

Amn D$na H$o n¶©dojU H$s [anmoQ>© ~ZmBE&
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XhZ, BªYZ Am¡a bm¡AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

8

AnZo Ka ‘| h‘ AZoH$ àH$ma Ho$ BªYZ H$m
Cn¶moJ {d{^Þ H$m¶m] Ho$ {bE H$aVo h¢& AmnZo
XoIm hmoJm H¡$go H$mo¶bm, bH$‹S>r, Jmo~a H$s Cn{b¶m§
Am{X ObmH$a ^moOZ nH$m¶m OmVm Wm& Jm§dm| ‘|
bwhma ^r BZHo$ Cn¶moJ go AnZo YmVw ObmVm h¡&
AmOH$b eha VWm Jm§d ‘| bmoJ ^moOZ nH$mZo Ho$
{bE EbnrOr H$m Cn¶moJ H$a aho h¢& O~ {~Obr
Zht hmoVr Vmo h‘ ‘mo‘~Îmr ¶m Ho$amogrZ Ho$
{MamJ Ho$ àH$me H$m Cn¶moJ H$aVo h¢& AmnZo
ObVr hþB© ‘mo‘~Îmr Am¡a ObVo hþE H$mo¶bo H$mo
XoIm hmoJm& CZHo$ H$s nÕ{V ‘| AmnZo ³¶m A§Va
XoIm?
• ‘mo‘~Îmr ObZo na bm¡ XoVr h¡ Am¡a H$mo¶bm

{~Zm bm¡ Ho$ ObVm h¡&
 •  ³¶m g^r BªYZ ObZo na CVZm hr Vmn  CËnÞ

H$aVo h¢?
• EH$ nXmW© H$mo ObmZo Ho$ {bE ³¶m Mm{hE?
• ³¶m AmnZo H$^r EH$ H$mJO ¶m bH$‹S>r ¶m

H$mo¶bm ¶m N>moQ>m nËWa ¶m H§$H$a ObmZo H$m
à¶mg {H$¶m h¡?

• ³¶m ¶o g^r ObVo h¢?
¶h XoIZo Ho$ {bE h‘| EH$ H$m¶© {d{Y H$a|Jo

{H$ H$m¡Zgo nXmW© ObVo h¢ Am¡a H$m¡Zgo Zht&

H$m¶©H$bmn-1
³¶m g^r nXmW© ObVo h¢?

AmnH$mo EH$ Omo‹S>r {M‘Q>m, Hw$N> YmVw ¶m {MH$Zr
{‘Q²>Q>r Am¡a EH$ ‘mo‘~Îmr ¶m pñn[aQ> b¢n H$s
Amdí¶H$Vm hmoJr&

{M‘Q>o H$s ghm¶Vm go EH$ H$mJO H$mo ObVr
hþB© ‘mo‘~Îmr na aImo, O¡go {MÌ-1 ‘| {XIm¶m
J¶m h¡&

AmnH$m {ZarjU Vm{bH$m-1 ‘| [aH$mS>© H$s{OE&

EH$ H$mo¶bo H$m Qw>H$‹S>m, ‘oJZr{e¶‘, [aã~Z,
erV no¶Ob H$m ñQ´>m, gyVr H$n‹S>m, Z¡bmZ H$n‹S>m,
gyIr bH$‹S>r, H§$H$a, ‘mo‘, ßbmpñQ>H$ H$m Qw>H$‹S>m
Am{X go à¶moJ XþhamB¶o Am¡a {ZarjU [aH$mS>©
H$s{OE&

Amn Hw$N> Ðd ̂ r ObmZo H$m à¶ËZ H$a gH$Vo h¢&
EH$ Wmbr ‘| 2 {‘.br. nmZr {b{OE& EH$

ObVr hþB© H$m‹S>r nmZr Ho$ nmg bmBE, O¡go {H$
{MÌ-2 ‘| {XIm¶m J¶m h¡&

[MÌ [MÌ [MÌ [MÌ [MÌ -1
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‘| h‘ XoIVo h¢ {H$ O~ h‘ nXmW© H$mo dm¶w ‘|
ObmVo h¢, Vmo Vmn Am¡a àH$me CËnÞ hmoVo h¢&

dh amgm¶{ZH$ nÕ{V, {Og‘| EH$ nXmW© dm¶w
Ho$ Am°³grOZ H$s CnpñW{V ‘| à{V{H«$¶m H$aZo
na Vmn CËg{O©V hmoVr h¡, ÁdbZ H$hbmVr h¡&
do nXmW© Omo bm¡ Ho$ {ZH$Q> bmZo na ObVo h¢,
ÁdbZerb nXmW© H$hbmVo h¢& ¶o BªYZ ̂ r H$hbmVo
h¢& do nXmW© Omo Zht ObVo h¢ AÁdbZerb nXmW©
H$hbmVo h¢&

• D$na H$s H$m¶©{d{Y ‘| H$m¡Zgo nXmW© ÁdbZerb
h¢?

gmo{ME-MMm© H$s{OE&

• ³¶m| Hw$N> nXmW© ObVo h¢ Am¡a Hw$N> Zht?
H$maU Xr{OE?

• ³¶m| Hw$N> nXmW© Omo gm‘mÝ¶ Vmn‘mZ na
Zht ObVo h¢, do A{YH$ Vmn‘mZ na ObVo
h¢&

ÁdbZ H$s à{H«$¶m Nz˛u¬L ³¶m Mm{hE?
h‘ OmZVo h¢ {H$ H$moB© nXmW© H$mo ObmZo Ho$

{bE ‘m{Mg H$s {Vbr ¶m bmBQ>a Mm{hE&
• Amn H¡$go {gÕ H$amoJo {H$ nXmW© H$mo ObZo Ho$

{bE dm¶w Mm{hE?
• ³¶m h‘ dm¶w H$s AZwnpñW{V ‘| nXmW© H$mo

Obm gH$Vo h¢?

H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§. ObVo hþE nXmW©ObVo hþE nXmW©ObVo hþE nXmW©ObVo hþE nXmW©ObVo hþE nXmW© H¡$go ObVm h¡H¡$go ObVm h¡H¡$go ObVm h¡H¡$go ObVm h¡H¡$go ObVm h¡
 H$m Zm‘H$m Zm‘H$m Zm‘H$m Zm‘H$m Zm‘  Vwa§V ObVm h¡Vwa§V ObVm h¡Vwa§V ObVm h¡Vwa§V ObVm h¡Vwa§V ObVm h¡     Yrao-Yrao ObVm h¡Yrao-Yrao ObVm h¡Yrao-Yrao ObVm h¡Yrao-Yrao ObVm h¡Yrao-Yrao ObVm h¡ Zht ObVmZht ObVmZht ObVmZht ObVmZht ObVm

1 ‘¡JZr{e¶‘ [aã~Z
2 H§$H$a

3 noQ´>mob

4

5.

Vm{bH$m - Vm{bH$m - Vm{bH$m - Vm{bH$m - Vm{bH$m - 1

[MÌ[MÌ[MÌ[MÌ[MÌ- 2

• nmZr H$mo ObmZo Ho$ à¶ËZ ‘| Amn ³¶m {ZarjU
H$amoJo?

• ObVr hþB© H$m‹S>r Ho$ bm¡ ‘| ³¶m H$moB©
A§Va h¡?

• ObVr hþB© H$m‹S>r H$mo nmZr Ho$ {ZH$Q> bmZo na
³¶m hþAm?

Zm[a¶b H$m Vob, gagm| H$m Vob, Ho$amogrZ,
pñnarQ>, noQ´>mob Am{X go ¶h à¶moJ XþhamB¶o&
(nXmW© Ho$ ObZo na AmJ H$s XþK©Q>Zm H$mo amoH$Zo
[bE b§~r H$m‹S>r H$m Cn¶moJ H$s{OE&)

AnZm {ZarjU Vm{bH$m-1 ‘| [aH$mS> ©
H$s{OE&
• Bg H$m¶©{d{Y go h‘ ³¶m {ZîH$f© {ZH$mbVo

h¢?
h‘ ¶h {ZîH$f© {ZH$mbVo h¢ {H$ Hw$N> nXmW©

ObVo h¢ Am¡a Hw$N> nXmW© Zht& D$na H$s H$m¶©{d{Y
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h‘ EH$ à¶moJ Ûmam {gÕ H$a|Jo {H$ Am°³grOZ
ÁdbZ H$s ghm¶Vm H$aVm h¡&

CÔoí¶ … {gÕ H$aZm h¡ {H$ Am°³grOZ ObZ ‘|
ghm¶H$ h¡&
Amdí¶H$ CnH$aU … naIZbr, naIZbr hmoëS>a,
pñn[aQ> b¢n, ‘m{Mg H$m {S>ã~m, AJa~Îmr,
nmoQ>m{e¶‘ na‘|JZoQ> (KMnO4)
H$m¶© àUmbr

EH$ AJa~Îmr ObmAmo Am¡a Cgo Xg goH|$S>
VH$ ObVo ahZo Ho$ níMmV Cgo ~wPm Xmo Am¡a
~Jb ‘| aI Xmo&

EH$ naIZbr ‘| KMnO4 br{OE& naIZbr
H$s hmoëS>a go naIZbr H$mo pñn[aQ> b¢n H$s bm¡ na
J‘© H$amo& KMnO4 J‘© H$aZo na Am°³grOZ ‘w³V
hmoVm h¡&

2KMnO4  →  K2MnO4 + MnO2 + O2↑

{MÌ-4 ‘| {XIm¶o J¶o AZwgma ObVr hþB©
AJa~Îmr H$mo naIZbr ‘| bo OmBE&

 [MÌ[MÌ[MÌ[MÌ[MÌ-4
{ZarjU
• AJa~Îmr H¡$go bm¡ nH$‹S>Vr h¡?
• CgH$s bm¡ ~wPmH$a ~Jb ‘| aIZo na dh {’$a

go AmJ ³¶m| Zht nH$‹S>r ?
Amn {ZarjU H$am|Jo {H$ AJa~Îmr bm¡ nH$‹S>Vr

h¡& ¶hm§ na Am°³grOZ H$s ghm¶Vm h¡ AJa~Îmr
VoO bm¡ go Obr& ¶h Xem©Vm h¡ {H$ Am°³grOZ
ÁdbZ ‘| ghm¶H$ h¡&

H$m¶©H$bmn-2

ObZo Ho$ {bE dm¶w H$s Amdí¶H$Vm Hm
narjU

EH$ N>moQ>r ‘mo‘~Îmr ObmH$a ‘oO na a{IE&
Cg na EH$ ½bmg CëQ>m aImo& ‘mo‘~Îmr Hw$N> Xoa
ObVr h¡, {’$a H$nH$nmVr h¡ Am¡a {’$a ~wP
OmVr h¡&

½bmg {ZH$mbH$a ‘mo‘~Îmr H$mo {’$a go ObmBE&
{’$a Cg na ½bmg a{IE& O~ ‘mo‘~Îmr H$nH$nmVr
h¡ Am¡a ~wPZo O¡gr {XIVr h¡, Vmo ½bmg H$mo
hQ>mBE& ‘mo‘~Îmr  H$m ³¶m hmoJm? Ü¶mZ go
Xo{IE&

h‘ kmV H$aVo h¢ {H$ ‘mo‘~Îmr na ½bmg aIZo
go CgH$mo dm¶w àmßV Zht hmoVr Am¡a CgH$s bm¡
Mbr OmVr h¡&

¶h à¶moJ {gÕ H$aVm h¡ {H$ nXmW© H$mo ObZo
Ho$ {bE dm¶w Amdí¶H$ h¡& Hw$N> Am¡a à¶moJ H$s
Amdí¶H$Vm hmoVr h¡, ¶h {gÕ H$aZo Ho$ {bE {H$
dm¶w ‘| pñWV Am°³grOZ ÁdbZ H$s ghm¶Vm
H$aVm h¡&

¶{X ½bmg (Omo ‘mo‘~Îmr na aIm J¶m h¡)
H$mo 1 go.‘r. H$s D§$MmB© VH$ CR>m¶m OmE, Vmo
³¶m hmoJm? ³¶m|?

gmo{ME-MMm© H$s{OE&

à¶moJembm H$m¶©

[MÌ[MÌ[MÌ[MÌ[MÌ-3
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 gmo{ME-MMm© H$s{OE

• Amn H¡$go H$h gH$Vo h¢ {H$ D$na Ho$ à¶moJ ‘|
Omo J¡g ‘w³V hþB© dh Am°³grOZ h¡?

• ³¶m h‘ KMnO4 H$mo Ho$B© Xÿgao nXmW© go
~Xb gH$Vo h¢, Am°³grOZ H$s ‘wp³V Ho$
{bE?

• "Am°³grOZ ObZo Ho$ {bE Amdí¶H$ h¡&'
Bg H$WZ H$s gË¶Vm Ho$ {bE ³¶m H$moB© AÝ¶
à¶moJ h¡?

ÁdbZ Ho$ Hw$N> Am¡a CXmhaU ZrMo {X¶o J¶o
h¢& Omo A§Va nm¶o Om aho h¢, ³¶m Amn CZH$m
H$maU ~Vm gH$Vo h¢?
• dm¶w ’y§$H$Zo na Yr‘r gwbJVr AmJ VoO bm¡

‘| àÁd{bV hmoVr h¡, O~{H$ EH$ ‘mo‘~Îmr
na ’y§$H$Zo na dh ~wP OmVr h¡? ³¶m|?

• O~ ~hþV A{YH$ gyIr Km§g H$mo Obm¶m
OmVm h¡, Vmo Cg AmJ H$mo ~wPmZm H${R>Z
hmoVm h¡& ³¶m|?

• O~ H$moB© dñVw AmJ nH$‹S>Vr h¡, Vmo Cg na
aoV ¶m D$Zr aOmB© S>mbZo go AmJo ~wP OmVr
h¡& ³¶m|?

D$na MMm© {H$¶o J¶o CXmhaU Am¡a H$m¶©H$bmn
go kmV hmoVm h¡ {H$ dm¶w/Am°³grOZ H$s CnpñW{V
‘| ÁdbZ hmoVm h¡& h‘ OmZVo h¢ {H$ Hw$N> nXmW©
bm¡ Ho$ {ZH$Q> AmZo Ho$ Vwa§V AmJ nH$‹S>Vo h¢,
bo{H$Z Hw$N> nXmW© bm¡ Ho$ g‘rn aIZo na ^r b§~o
g‘¶ Ho$ níMmV ObZo bJVo h¢&
• ÁdbZerb nXmWm] ‘| Bg ObZo Ho$ nmQ>©Z H$s

{^ÞVm H$m ³¶m H$maU hmo gH$Vm h¡&
{ZåZ H$m¶©{d{Y¶m| go Bg ~mV H$s ImoO

H$a|Jo&

àÁdbZ H$m Vmn‘mZ
nhbr H$m¶©{d{Y ‘| h‘Zo EH$ H$mJO H$mo

ObmZo Ho$ [bE ‘mo‘~Îmr H$m Cn¶moJ {H$¶m& ³¶m
h‘ H$mJO H$mo H$moB© AÝ¶ nÕ{V go Obm gH|$Jo?

H$m¶©H$bmn-3
gy¶© H$s {H$aUm| go H$mJO H$mo ObmZm

EH$ A{YH$ Yyn dmbo {XZ ~mha OmH$a CÎmV
Vmb go H$mJO Ho$ EH$ q~Xþ na gy¶© H$s {H$aUm|
H$mo H|${ÐV H$s{OE& Hw$N> Xoa Ho$ níMmV Amn Cg
q~Xþ H$mo Ny>H$a XoImo& Amn ³¶m AZw^d H$aVo hmo?

AmnZo gwZm hmoJm {H$ nyd© H$mb ‘| bmoJ Xmo
nËWam| H$mo Amng ‘| aJ‹S> H$a qMJmar CËnÞ
H$aVo Wo& ³¶m AmnZo BgH$m à¶mg {H$¶m h¡? Xmo
nËWam| H$mo Amng ‘| Iy~ aJ‹S> H$a CÝh| Ny>H$a
Xo{IE& Amn ³¶m AZŵ d H$aVo hmo?

A~ Amn AnZo Hw$N> AZŵ d ¶mX H$s{OE-
• ³¶m EH$ ‘m{Mg H$s {Vbr AnZo Amn ObVr

h¡?
• Amn ‘m{Mg H$s {Vbr H$mo CgH$s {S>{~¶m Ho$

EH$ Amoa ³¶m| {KgVo hmo?
• ³¶m Amn EH$ bH$‹S>r Ho$ Qw>H$‹S>o H$mo ObVr hþB©

‘m{Mg H$s {Vbr Ho$ nmg bmH$a Obm gH$Vo
hmo?

• bH$‹S>r ¶m H$mo¶bo ‘| AmJ bJmZo go nhbo Amn
H$mJO Ho$ Qw>H$‹S>o ¶m Ho$amogrZ Vob H$m Cn¶moJ
³¶m| H$aVo h¡?

Cn¶w©³V {ZarjUm| Am¡a nyd© AZw^dm| Ho$ AmYma
na h‘ ¶h {ZîH$f© {ZH$mbVo h¡& {H$ ÁdbZerb

[MÌ[MÌ[MÌ[MÌ[MÌ-5
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nXmW© H$mo ObmZo Ho$ {bE Cgo nhbo J‘© H$aZm
n‹S>Vm h¡&EH$ {ZpíMV Vmn‘mZ na dh ObZo
bJVm h¡& dh Ý¶yZV‘ Vmn‘mZ {Og na EH$
nXmW© AmJ nH$‹S>Vm h¡, àÁd{bV Vmn‘mZ H$hbmVm
h¡& O~ H$moB© ObZo bJVm h¡, Vmo dh Vmn CËnÞ
H$aVm h¡, Omo Cgo {Za§Va ObZo ‘| ghm¶H$ hmoVm
h¡& àÁdbZ H$m Vmn‘mZ {d{^Þ nXmWm] Ho$ {bE
{^Þ hmoVm h¡& EH$ nXmW© H$m àÁdbZ Vmn‘mZ
V¶ H$aVm h¡ {H$ dh {H$VZr OëXr AmJ nH$‹S>Vm
h¡&

do nXmW© {OgH$m àÁdbZ Vmn‘mZ ~ohX H$‘
h¡ Am¡a gabVm go AmJ nH$‹S>Vo h¢, ÁdbZerb
nXmW© H$hbmVo h¢& noQ́>mob, EëH$mohbm, Ðd noQ́>mo{b¶‘
J¡g (EbnrOr) Am{X ÁdbZerb nXmW© Ho$
CXmhaU h¢&

• ³¶m Amn Hw$N> Am¡a ÁdbZerb nXmWm] Ho$ Zm‘Áı
H$s gy{M ~Zm gH$Vo hmo?

H$m¶©H$bmn-4

àÁdbZ Vmn‘mZ H$mo g‘PZm-
Amn Xmo N>moQ> o H$mJO Ho$ ß¶mbo br{OE&

EH$ ß¶mbo ‘| nmZr S>m{bE& BZ Xmo ß¶mbm|
H$mo AbJ-AbJ Q´>¡nmS> ñQ>¢S> naIH$a {MÌ ‘|
O¡go {XIm¶m J¶m h¡, d¡go ‘mo‘~Îmr go J‘©
H$s{OE&

[MÌ[MÌ[MÌ[MÌ[MÌ-6

• H$m¡Zgm ß¶mbm nhbo J‘© hmoJm?
• ³¶m ß¶mbo H$m nmZr J‘© hmoJm? ³¶m|?

¶h g‘{PE {H$ EH$ ß¶mam erK« hr ObVm h¡
Am¡a Xÿgam Zht& àÁdbZ VmnH$mZ Ho$ AmYma na&
h‘Zo XmoZm| ß¶mbm| H$mo g‘mZ Vmn àXmZ {H$¶m,
bo{H$Z Xÿgao ß¶mbo H$m Vmn nmZr ‘| Mbm J¶m&

Xÿgao ß¶mbo ‘| nmZr hmoZo Ho$ H$maU CgH$m nona
CgH$mo àÁdbZ Vmn‘mZ na nhþ§MZo go amoH$Vm h¡,
Bg{bE dh Zht ObVm h¡&
• Xÿgam ß¶m¬m H$~ OboJm?
AZw‘mZ bJmBE Am¡a AnZo AÜ¶mnH$ go MMm©

H$s{OE&

XhZ Ho$ àH$ma
g^r nXmWm] H$m ÁdbZ Vmn‘mZ g‘mZ Zht

hmoVm& EH$ H$mJO H$m Qw>H$‹S>m, bH$‹S>r Ho$ Qw>H$‹S>o go
OëXr AmJ nH$‹S>Vm h¡&

J«rî‘H$mb Ho$ J‘u Ho$ ‘hrZm| ‘| Hw$N> ñWmZ na
gyIr Kmg AnZo Amn AmJ nH$‹S>Vr h¡& ¶h no‹S>m|
VH$ nhþ§MVr h¡ Am¡a Hw$N> hr g‘¶ ‘| nyam O§Jb
AmJ H$s bnoQ> ‘| Am OmVm h¡& Bg àH$ma Ho$
O§Jb H$s AmJ H$mo H$m~y ‘| bmZm ~hþV H${R>Z hmo
OmVm h¡& ¶{X Amn ‘m{Mg H$s {Vbr Ho$ EH$ {gao
H$mo CgH$s {S>{~¶m Ho$ EH$ n¥ð> H$mo {KgZo go dh
Vwa§V AmJ nH$‹S>Vr h¡& Cg‘| ’$mg’$ag O¡gm
nXmW© hmoVm h¡, Omo H$‘ao Ho$ Vmn‘mZ na dm¶w ‘|
ObVm h¡&

XhZ H$m dh àH$ma {Og‘| nXmW© {~Zm H$moB©
~mô¶ H$maH$ Ho$ Vwa§V bm¡ Ho$ ê$n ‘| ObVm h¡, dh
ÁdbZerb nXmW© H$hbmVm h¡& J¡g Ho$ Myëho H$s
Zm°n H$mo Kw‘m H$a EH$ ObVr hþB© ‘m{Mg H$s
{Vbr ¶m bmBQ>a CgHo$ nmg bo OmAmo& J¡g VoOr
go ObVr h¡ Am¡a Vmn VWm àH$me CËg{O©V
H$aVr h¡&

SCERT TELA
NGANA



112 XhZ, BªYZ Am¡a bm¡

Bg àH$ma H$m XhOZ VoO XhZ H$hbmVm h¡&
nXmW© O¡go pñn[aQ>, noQ´>mob Am¡a H$nya J¡g bmBQ>a Ho$
qMJmar go bm¡ ‘| ~Xb OmVo h¢&

nXmW© O¡go bH$‹S>r, H$mo¶bm, ‘mo‘~Îmr, H$mJO
Ho$ Qw>H$‹S>o Am{X AmJ nH$‹S>Zo Ho$ {bE A{YH$ g‘¶
boVo h¢& XhZ Ho$ {bE Omo gm‘J«r ObZo ewê$ H$aZo
Ho$ {bE EH$ b§~r g‘¶ bo, "Yr‘m XhZ' H$hm
OmVm h¡&

Š`m Amn OmZVo h¢?

1. AmnZo Jm¡a {H$¶m hmoJm {H$ AË¶§V
ÁdbZerb Bg Vah Ho$ eãX noQ´>mob Q>¢H$ na
{bIo J¶o hmoVo h¢& ¶h gmd©O{ZH$ MoVmdZr h¡
{H$ do {H$gr àH$ma H$s bm¡ H$mo ÁdbZerb
nXmW© go Xÿa aI|&

2. h‘ gm‘mÝ¶V… Ë¶m¡hma Ho$ {XZm| ‘| nQ>mIm|
H$s AmdmO Am¡a àH$me go Iwe hmoVo h¢& O~
EH$ nQ>mIo H$mo Obm¶m OmVm h¡, V~ dh Vmn,
àH$me Am¡a Üd{Z H$mo CËg{O©V H$aVo hþE ~‹S>r
AmdmO Ho$ gmW {dñ’$moQ> H$aVm h¡& Bg Vah
H$s à{V{H«$¶m H$mo "{dñ’$moQ>' H$hVo h¢& nQ>mIm|
na X~md S>mbo OmZo na ^r {dñ’$moQ> hmoVm h¡&

 gmo{ME-MMm© H$s{OE

• h‘ ’$mg’mo$ag H$s nmZr go ³¶m| ajm H$aVo
h¢? (g§Ho$V … XhZ ‘| àÁdbZ Ho$ Vmn‘mZ
H$s ŷ{‘H$m Ho$ ~mao ‘| gmoMo)

• AmnHo$ à¶moJembm ‘| ~wZgZ ~Z©a Am¡a
Ho$amogrZ Ho$ ñQ>mod H$mo N>moQ>o {N>Ð hmoVo h¢&
³¶m|? (g§Ho$V … dm¶w H$s ŷ{‘H$m Ho$ ~mao ‘|
gmo{ME)

• dfm© Ho$ ‘m¡g‘ ‘| ‘m{Mg H$s {Vbr ObmZm
³¶m| H${R>Z hmoVm h¡?

BªYZ
h‘ OmZVo h¢ {H$ XhZ Vmn Am¡a àH$me XoVm

h¡& Kaoby AmQ>mo‘mo~mBb Am¡a Am¡Úmo{JH$ CX²Xoí¶m|
Ho$ {bE Vmn Ho$ ñÌmoV bH$‹S>s, H$mo¶bm, noQ´>mob,
Ho$amogrZ, EbnrOr, grEZOr Am{X h¢& ¶o nXmW©
BªYZ h¢& {nN>bo AÜ¶m¶ ‘| h‘Zo n‹T>m h¡ {H$ H¡$go
Ordmî‘ BªYZ H¡$go Vmn XoVm h¡, Omo h‘| AZoH$
àH$ma go Cn¶moJr h¡& {g’©$ Ordmî‘ BªYZ hr
Zht, ~pëH$ AÝ¶ àH$ma Ho$ BªYZ h‘ Kaoby
AmQ>mo‘mo~Bb VWm Am¡Úmo{JH$ CX²Xoí¶m| Ho$ {bE
Cn¶moJ H$aVo h¢& CZHo$ Cn¶moJ Ho$ AZwgma {d{^Þ
BªYZmo§ H$s gy{M ~ZmBE&

Kaobw n[adhZ Ho$ Am¡Úmo{JH$
Cn¶moJ {bE Cn¶moJ Cn¶moJ

D$na Ho$ BªYZm| H$mo R>mog, Ðd VWm J¡g ‘|
dJuH$aU H$s{OE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m- 2
     R>mog Ðd J¡g

Vm{bH$m 2 ‘| {X¶o J¶o BªYZ H$mo Xo{IE&
• ³¶m Amn Cg‘| go g~go AÀN>m BªYZ H$m¡Zgm

h¡, BgH$m {ZU©¶ bo gH$Vo h¢&
• g~go AÀN>o BªYZ H$m {ZU©¶ boZo Ho$ {bE

‘mnX§S> ³¶m h¡?
• AnZo {‘Ìm| go MMm© H$s{OE&
g~go AÀN>o BªYZ H$m {ZU©¶ CgHo$ Cn¶moJ na

{Z^©a ahVm h¡& nH$mZo Ho$ {bE Omo g~go AÀN>m
BªYZ h¡, dh AmQ>mo‘mo~mBb MbmZo Ho$ {bE Zht hmo
gH$Vm h¡&
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gm‘mÝ¶ ‘| dhm± H$B© H$maH$m| H$mo Ü¶mZ ‘| aIm
OmVm h¡, O~{H$ Cn¶moJ H$aVo h¢, O¡go BªYZ
XjVm Am¡a CnbãYVm, C{MV ‘yë¶ H$mo g§̂ mbZ
AmgmZ Zht h¡ Am¡a XþH$mZ Ho$ {bE gwa{jV AmJ
bJmZo Ho$ {bE AmgmZ Am¡a ~wPmZo Ho$ CX²Xoí¶ Ho$
{bE M¶Z H$aZm Am{X& nXmW© EH$ pñWa na
ObZm Mm{hE Am¡a hmo gHo$ Vmo àXÿfU H$‘ H$aZm
Mm{hE& BgHo$ A{V[a³V CgH$m D$î‘r¶ ‘mZ ^r
A{YH$ ahZm Mm{hE&

• Cî‘r¶ ‘mZ ³¶m h¡?

¶{X Amn 1 {H$bmoJ«m‘ H$mo¶bm Am¡a 1 {H$bmoJ«m‘
Jm¶ H$m Jmo~a ObmVo h¢, Vmo H$m¡Zgm nXmW©
A{YH$ Vmn CËg{O©V H$aVm h¡? h‘| kmV hmoVm h¡
{H$ {^Þ nXmW© ObZo na {d{^Þ Vmn CËg{O©V
H$aVo h¢& h‘ Bg Vmn H$mo {H$bmo Oyëg ‘| ‘mnVo
h¢& EH$ BªYZ H$m D$î‘r¶ ‘mZ dh Vmn D$Om© h¡,
Omo 1 {H$bmo BªYZ ObZo na àmßV hmoVm h¡& dh
{H$bmo Oyëg/{H$bmo ‘| ‘mnm OmVm h¡&

AmJ {Z¶§ÌU
AmnZo XoIm ¶m gwZm hmoJm {H$ Ka ‘|, XþH$mZ

‘|, CÚmoJ ‘| AmJ bJr h¡&
• Amn AmJ H$mo H¡$go ~wPmAmoJo?
AmJ H$mo H$B© nÕ{V¶m| go ~wPmVo h¢, bo{H$Z CZ

g^r H$m {gÕm§V EH$ h¡& dh h¡ XhZ H$s ghm¶Vm
H$aZo dmbo H$maH$m| Ho$ CÝ‘ybZ H$m {gÕm§V&

AmAmo h‘ XhZ H$m g‘W©Z H$aZo dmbo H$maH$m|
H$mo ¶mX H$a|-
(a) ÁdbZ nXmW© ¶m B ªYZ H$m CnpñWV

ahZm&
(b) dm¶w ¶m Am°³grOZ H$s Amny{V©&
(c) CÀM Vmn‘mZ (àÁdbZ Vmn‘mZ go

A{YH$)
Bg{bE BZ VrZm| ‘| go H$moB© EH$ H$maH$ Ho$

CÝ‘ybZ go AmJ Ho$ {Z¶§ÌU ‘| ghm¶Vm àmßV
hmoJr& AmB¶o Hw$N> CXmhaU XoI|-

CXmhaU

¶{X {H$gr Ka ¶m ì¶mnm[aH$ g§ñWmZ ‘| AmJ
bJ OmE, Vmo Vwa§V X‘H$b H$‘©Mmar AmH$a {dÚwV
Amny{V© H$mo ~§X H$a AmJ na nmZr Ho$ ’w$hma N>mo‹S>Vo
h¢&
• ¶o bmoJ nhbo {dÚwV ³¶m| ~§X H$aVo h¢?

• XhZ Ho$ g‘W©Z Ho$ H$maH$ H$mo hQ>mZo ‘| nmZr
H¡$go ghm¶H$ h¡?

Ama§^ ‘| nmZr H$m ’w$hma ÁdbZ Ho$ nXmW© H$mo
R>§S>m H$aVm h¡, {Oggo CgH$m Vmn‘mZ H$‘ hmo&
¶h AmJ H$mo ’¡$bZo go amoH$Vm h¡&

Vmn nmZr H$mo dmîn ‘| ~XbVm h¡, Omo
ObZo dmbo nXmW© H$mo KoaH$a Am°³grOZ H$s
Amny{V© H$mo ~§X H$aVm h¡& Bg{bE AmJ ~wP OmVr
h¡&

B ªYZB ªYZB ªYZB ªYZB ªYZ                     Cî‘r¶ ‘mZCî‘r¶ ‘mZCî‘r¶ ‘mZCî‘r¶ ‘mZCî‘r¶ ‘mZ (KJ/Kg)

Jmo~a 6000-8000
bH$‹S>r 17000-22000

H$mo¶bm 25000-33000
noQ´>mob 45000

{H$amo{gZ 45000

S>rOb 45000
CNG 50000
LPG 55000
~m¶moJ¡g 35000-40000
hS´>moOZ 150000

 Š`m Amn OmZVo h¢?
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g~go gm‘mÝ¶ X‘H$b nmZr h¡& bo{H$Z nmZr
V~ H$m¶© H$aVm h¡, O~ bH$‹S>r ¶m H$mJO AmJ na
hmo& ¶{X {dÚwV gm‘J«r AmJ na h¡, Vmo dh {dÚwV
H$m g§MmbZ H$a AmJ ~wPmZo dmbo H$mo j{V nhþ§Mm
gH$Vr h¡&

Vob ¶m noQ´>mob go bJo AmJ H$mo ~wPmZo Ho$ {bE
^r nmZr Ag‘W© h¡& ³¶m|{H$ nmZr Vob go ^mar h¡
Am¡a dh Vb ‘| ~¡R>Vm h¡ Am¡a D$na Vob ObVo hr
ahVm h¡&

ÁdbZ nXmW © H$m o AmJ o g o {ZH$mbZm
H${R>Z hmoVm h¡& Bg{bE dm¶w H$s Amny{V©
H$mo amoH$Zm Am¡a Vmn‘mZ H$mo H$‘ H$aZm ~ohVa
h¡&

Ohm§ na nmZr H$m Cn¶moJ Zht {H$¶m Om
gH$Vm h¡, dhm§ H$m~©ZS>mB Am°³gmBS> H$m Cn¶moJ
{H$¶m OmVm h¡, Omo Am°³grOZ go ^mar h¡& Bg
J¡g H$mo Ðd Ho$ ê$n ‘| A{YH$ X~md na {gb|S>a ‘|
g§J«{hV {H$¶m Om gH$Vm h¡& O~ Cgo {gb|S>a go
N>mo‹S>m OmVm h¡, Vmo dh {dñVma hmoH$a Vmn H$mo
H$‘ H$aVm h¡&

¶h EH$ H§$~b H$s Vah AmJ na AmdaU ~Z
OmVm h¡& Bg Vah H$aZo go Am°³grOZ Am¡a BªYZ
H$m g§nH©$ Qy>Q>Vm h¡ Am¡a AmJ H$mo {Z¶§{ÌV {H$¶m
Om gH$Vm h¡&

Bg{bE ¶h g~go AÀN>m AmJ H$mo ~wPmZo
dmbm H$maH$ h¡& BgH$m EH$ Am¡a bm^ ¶h h¡ {H$
dh {dÚwV gm‘J«r H$mo H$moB© hmZr Zht nhþ§MmVm h¡&
¶h H$m¶m©b¶, {dÚmb¶ Am¡a ~hþ‘§{Obm B‘maVm|
‘| A{Zdm¶© h¡ {H$ do AmJ H$mo ~wPmZo Ho$ CnH$aU
ñWm{nV H$a|&

bm¡

H$m¶©H$bmn-5

{d{^Þ R>mog BªYZÁıÁ ıÁ ıÁ ıÁ ı Ho$ ì¶dhma H$m
{ZarjU-

Hw$N> BªYZ BH$Q²>R>m H$s{OE, O¡go ‘mo‘~Îmr,
H$mo¶bm, bH$‹S>r H$m H$mo¶bm, ‘oJZr{e¶‘ [aã~Z,
bH$‹S>r, Jmo~a H$s Cn{b¶m§, Vob H$s ~Îmr {MamJ
H$s, H$nya, Ho$amo{gZ Ho$ ñQ>mod H$s ~Îmr Am{X&
EH$-EH$ H$mo ~wZgZ ~Z©a na ObmBE Am¡a àË¶oH$
Ho$ ObZo ‘| bJo g‘¶ H$mo ZmoQ> H$s{OE& ¶h ^r
{ZarjU H$s{OE Ho$ do H¡$go Ob aho h¢&
• ³¶m g^r EH$ O¡gz ObVo h¢? ¶{X Zht Vmo

Amn ³¶m A§Va XoImoJo?
• ³¶m g^r nXmW© ObVo g‘¶ bm¡ ~ZÁVo h¢?

AmnHo$ {ZarjU H$mo {ZåZ Vm{bH$m ‘| ZmoQ>
H$a|&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m - 3

      Amn XoI|Jo {H$ ‘mo‘~Îmr bm¡ ~ZmVr h¡, bo{H$Z
bH$‹S>r H$m H$mo¶bm Zht& Hw$N> nXmW© bm¡ go ObVo
h¢ Am¡a Hw$N> Zht& Ho$amo{gZ H$m Vob Am¡a {nKbm
hþAm ‘mo‘~Îmr Ho$ Ûmam J¡g ~ZH$a bm¡ ~ZmVo h¢&
bo{H$Z bH$‹S>r H$m H$mo¶bm dmînrH¥$V Zht {H$¶m

nXmW©

‘mo‘~Îmr
‘¡JZr{e¶‘
Ho$amogrZ ñQ>mo H$s
~Îmr
bH$‹S>r H$m H$mo¶b
Kaoby J¡g
H$nya
TÁÆ Nz̨  TÁz§∫ Nz̨  Cnbo

OcZo Ho$ {cE

cJm g_`
cm¡

~ZZm
cm¡ Zhr
~ZZm
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Om gH$Vm h¡& Bg{bE do bm¡ Zht CËg{O©V H$aVo&
EH$ BªYZ ¶{X J¡g Ho$ ê$n ‘| hmo Vmo Vwa§V AmJ
nH$‹S>Vm h¡& Kaoby J¡g Vwa§V AmJ nH$‹S>Vr h¡&
pñn[aQ> Am¡a noQ´>mob H$‘ao Ho$ Vmn‘mZ na J¡g ‘|
n[ad{V©V hmo OmVo h¢& Bg{bE do OëXr AmJ
nH$‹S>Vo h¢&

 gmo{ME-MMm© H$s{OE

EH$ ‘m o‘~Îmr nrbr bm ¡ go ObVr
h¡& Kaoby J¡g Zrbr bm¡ go ObVr h¡&
³¶m|?

bm¡ H$s g§aMZm

H$m¶©H$bmn-6

bm¡ H$s g§aMZm H$m {ZarjU H$aZm-
EH$ ‘mo‘~Îmr H$mo ObmH$a CgH$s bm¡ H$mo

Xo{IE& bm¡ ‘| {d{^Þ a§Jrbo joÌ H$mo ZmoQ> H$amo& bm¡
‘| {H$VZo a§J h¢?

bm¡ Ho$ AmYma go Ama§^ H$aVo hþE Amn {H$VZo
a§Jrbo j|Ì H$m {ZarjU H$amoJo? ~mhar joÌ H$m¡Zgo
a§J H$m h¡?

[MÌ[MÌ[MÌ[MÌ[MÌ-7

gdm©{YH$ J‘©

‘Ü¶ CîU joÌ

gdm © {YH $
H$‘ J‘© joÌ

A±Yoam joÌ

‘Ü¶ joÌ

gdm©{YH$ ~mh²¶ joÌ

Zrbm joÌ

bm¡ Ho$ A§Xa Ho$ joÌ H$mo Xo{IE, Omo Jham h¡&
Amn dhm§ ³¶m XoIVo h¢? dhm§ na Hw$N> ^r Zht
Ob ahm h¡& Bg joÌ ‘| BªYZ dmînrH¥$V hmo ahm h¡&
¶h Jham joÌ h¡& {MÌ-7 Xo{IE&

dmînrH¥$V ‘mo‘ nyar Vah Am°³grH¥$V hmoH$a
Zrbr bm¡ go ObVr h¡& ¶h Zrbm joÌ

  Š`m Amn OmZVo h¢?

‘mo‘~Îmr àH$me H$m EH$ ñÌmoV h¡& bo{H$Z
Hw$N> Vmn ^r {ZH$bm h¡& ‘mo‘~Îmr H$mo ~ZmVo
g‘¶ Cg‘| EH$ YmJo H$mo gpå‘{bV {H$¶m
OmVm h¡& ‘m{Mg H$s {Vbr go ‘mo‘~Îmr H$mo
O~ Obm¶m OmVm h¡, Vmo dh {nKbVr h¡&
Hw$N> ‘mo‘ dm¶w ‘| Am°³grOZ go {‘bH$a J¡g
~ZmVr h¡& bm¡ Ho$ Vmn go ‘mo‘ {nKbH$a
D$na go ObZo bJVr h¡& {nKbm hþAm ‘mo‘
YmJo Ho$ ghmao D$na H$s Amoa OmZo bJVm h¡&
Eogm H$aVo hþE O~ dh D$na nhþ§MVm h¡, Vmo
dh J¡g ‘| n[ad{V©V hmoH$a ~Îmr ObZo bJVr
h¡&

H$m¶©H$bmn-7

‘mo‘~Îmr H$s bm¡ Ho$ {d{^Þ a§Jrbo joÌ H$m
{ZarjU H$aZm-

EH$ ‘mo‘~Îmr ObmAmo& EH$ Omo‹S>r {M‘Q>o H$s
ghm¶Vm go EH$ H$m§M H$s Zbr Ho$ EH$ {gao H$mo
J¡a M§Mb ‘mo‘~Îmr H$s bm¡ Ho$ Jhao joÌ ‘| a{IE&
H$m§M H$s Zbr Ho$ Xÿgao {gao H$mo ‘m{Mg H$s {Vbr
go ObmE a{IE& ³¶m Amn EH$ bm¡ XoIVo h¢?
¶{X hm§, Vmo dh ³¶m h¡ Omo bm¡ H$mo CËnm{XV
H$aVm h¡? Ja‘ ~Îmr Ho$ nmg ‘mo‘ OëXr {nKbVm
h¡, Ü¶mZ Xr{OE& {MÌ-8 Xo{IE&
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‘w»¶ eãX

                           [MÌ[MÌ[MÌ[MÌ[MÌ-8

O~ bm¡ 10 goH|$S> VH$ pñWa ahVr h¡,
V~ Cg‘| EH$ gm’$ H$m§M H$m ñbmBS> bm¡ Ho$
àH$m{eV joÌ ‘| aImo& Amn ³¶m {ZarjU
H$amoJo?

[MÌ[MÌ[MÌ[MÌ[MÌ-9

H$m§M Ho$ ñbmBS> na EH$ H$mbm d¥Îmr¶ N>ëbm
~ZVm h¡& dh ³¶m h¡? ¶h Xem©Vm h¡ {H$ Cg na

bm¡ Ho$ àH$m{eV joÌ H$m {~Zm Obm hþAm nXmW©
h¡& Bg joÌ ‘| Any©U XhZ hmoVm h¡& {MÌ-9
Xo{IE&

bm¡ Ho$ D$na EH$ b§~r Vm§~o H$s Vma H$mo AmYo
{‘ZQ> Ho$ {bE nH$‹S>mo& Amn ³¶m {ZarjU H$amoJo?
Vm§~o H$s Vma Omo bm¡ Ho$ ~mha h¡ bmb hmo
OmVm h¡& ¶h gy{MV H$aVm h¡ {H$ bm¡ H$m
AàH$m{eV joÌ ‘| Vmn‘mZ A{YH$ hmoVm h¡& ¶h
bm¡ H$m g~go J‘© ^mJ h¡& ¶h Zrbo a§J ‘| hmoVm
h¡ Am¡a ¶hm§ na dm¶w H$s nyU© Amny{V© hmoZo Ho$
H$maU ¶hm§ na nyU© XhZ hmoVm h¡& {MÌ-10
Xo{IE&

[MÌ[MÌ[MÌ[MÌ[MÌ-10

XhZ ¶m ÁdbZ, ÁdbZerb Am¡a AÁdbZerb nXmW©, àÁdbZ Vmn‘mZ, XhZ nXmW©, ghO

XhZ, VoO XhZ, Yr‘r XhZ, {dñ’$moQ>, BªYZ, Cî‘r¶ ‘mZ&

1. dm¶w H$s CnpñW{V ‘| EH$ nXmW© H$m ObZm XhZ H$hbmVm h¡&

2. XhZ Ho$ g§̂ d hmoZo Ho$ {bE Am°³grOZ ¶m dm¶w Amdí¶H$ h¡&

3. dh Ý¶yZV‘ Vmn‘mZ O~ H$moB© nXmW© AmJ nH$‹S>Vm h¡, àÁdbZ Vmn‘mZ H$hbmVm h¡&

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?SCERT TELA
NGANA
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4. XhZ H$m dh àH$ma, {Og‘| nXmW© {~Zm ~mh²¶ H$maU Ho$ AMmZH$ bm¡ ‘| ObZo bJVm h¡, ghO XhZ
H$hbmVm h¡&

5. XhZ H$m dh àH$ma, {Og‘| Vmn Am¡a àH$me H$mo CËg{O©V H$aVo hþE VoOr go ObVm h¡, erK© XhZ
H$hbmVm h¡&

6. XhZ H$m dh àH$ma, {Og‘| nXmW© ObZo Ho$ {bE Hw$N> g‘¶ bJVm h¡, ‘§X XhZ
H$hbmVm h¡&

7. EH$ {H$bmo BªYZ Ho$ ObZo na Omo Vmn D$Om© CËnÞ hmoVr h¡, dh N{̨ ¬Ázu∫u¢˛N˛ (Cî‘r¶) ‘mZ
H$hbmVm h¡&

8. ‘mo‘~Îmr H$s bm¡ Ho$ Jhao joÌ ‘| H$moB© nXmW© Zht ObVm h¡&

9. ‘mo‘~Îmr H$s bm¡ Ho$ Zrbo joÌ ‘| dmînrH¥$V ‘mo‘ nyar Vah A³grH¥$V hmoH$a ObVr h¡&

   I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. XhZ Ho$ nXmW© Ho$ Mma CXmhaU Xr{OE?(AS1)

2. h‘ h‘mao {Zdmg ñWmZ Ho$ Amg-nmg pñn[aQ> ¶m noQ´>mob H$mo g§J«{hV H$aZm Zht Mm{hE& ³¶m|?(AS3)

3. Vob ‘| bJr AmJ H$mo nmZr go ³¶m| Zht ~wPmZm Mm{hE?(AS2)

4. {dÚwV CnH$aUm| ‘| bJr hþB© AmJ H$mo nmZr go Zht ~wPm¶m OmVm h¡& ³¶m|?(AS1)

  II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. AmJ na nmZr S>mbVo g‘¶ H$m¡Zgr gmdYm{Z¶m± AnZmZr Mm{hE?(AS1)

2. AÀN>o BªYZ H$m EH$ CXmhaU Xr{OE? EÁú GÃN˛Á YÆå N{˛Ãz N˛∫ÁzTz? (AS1)

3. hao nÎmm| Ho$ T>oa H$mo ObmZm gyIo nÎmm| Ho$ T>oa H$mo ObmZo go H${R>Z h¡& ³¶m|?(AS2)

4. Amn ghO XhZ Am¡a erK« XhZ AnZo X¡{ZH$ OrdZ ‘| H$hm± nmAmoJo?(AS7)

E•ÆÁÃ ™ı ÃÏáÁ∫
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Ã“y G∫ YÏuåL@

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. ¢˛ÁÀ¢˛Áz∫Ã N˛Áz úÁåy ™ı MÆÁı ÃÊ∫uqo ∫Qoz “{?(AS1)
2. Amn ³¶m g‘PVo hmo N˛y "BªYZ ‘mZd OrdZ H$m EH$ ^mJ h¡'?(AS7)
3. Amn H¡$go {gÕ H$amoJo {H$ Am°³grOZ ObZo ‘| ghm¶H$ h¡?(AS2)

1. t“å Nz˛ u¬L EÁƒ≈ÆN˛ T{Ã [ ]

a) EÁT|å b) EÁMÃy\å c) N˛Á§|ågÁF EÁMÃÁFg d) “ÁFg~Áz\å

2. ãÆÓåo™ oÁú™Áå u\Ãú∫ útÁs| [ƒ¬å∆y¬ “Ázåz ¬Toz “{@ [ ]

a)  FuSå∆å oÁú™Áå b) GXYo™ oÁú™Áå c) N˛™∫z N˛Á oÁú™Áå d) ÃÁáÁ∫m oÁú™Áå

3. N{˛¬Ázu∫u¢˛N˛ ™Áå N˛y FN˛ÁF| MÆÁ “ÁzTy? [ ]

a)  ãÆÓbå/T¿Á™ b) ãÆÓbå/uN˛.™y. c) uN˛¬Áz \Ó¬/uN˛.T¿Á. d) uN˛¬Áz \Ó¬/T¿Á™

4. Àúy∫yb osÁ úzb~Ázu¬Æ™ T{Ã ™ı úu∫ƒuo|o “Ázoz “{@ [ ]

a)  N˛™∫z N˛Á oÁú™Áå b) ü[ƒ¬ oÁú™Áå c) GXYo™ oÁú™Áå d) ÃÁáÁ∫m oÁú™Áå

5. FÃ üN˛Á∫ N˛Á t“å u\Ã™ı útÁs| u§åÁ uN˛Ãy §Á“∫y N˛Á∫N˛ N˛y Ã“ÁÆoÁ Nz˛ \¬åz ¬Tz GÃz N˛“oz “{@[   ]

a)  ∆yV¿ t“å b) ™Êt t“å c) Ã“\ t“å d) uƒÀ¢˛Ázb

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. [ƒ¬å ™ı ƒÁÆÏ N˛y EÁƒ≈ÆN˛oÁ N˛Áz ütu∆|o N˛∫åz Nz˛ u¬L LN˛ üÆÁzT N˛yu\L@

2. EÁ}uMÃ\å \¬åz ™ı Ã“ÁÆN˛ “Ázoy “{ uÃtΩá N˛∫åz Nz˛ u¬L LN˛ üÆÁzT N˛yu\L@

3. MÆÁ EÁú N˛ÁT\ Nz˛ §o|å ™Êz úÁåy N˛Áz T∫™ N˛∫ ÃN˛oz “{? Æ“ N{˛Ãz ÃÊßƒ “ÁzTÁ? ü[ƒ¬ oÁú™Áå N˛Áz Ã™^åz
Nz˛ u¬L LN˛ üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. uƒußãå F|ÊáåÁı N˛y ÃÓYy §åÁFL \Áz t{uåN˛ \yƒå ™ı GúÆÁzTy “{@ GåN˛Áz eÁzÃ, ¸ƒ osÁ T{ÃÁı ™ı uƒßÁu\o
N˛yu\L@

2. uƒußãå F|ÊáåÁı N˛y \ÁåN˛Á∫y LN˛ufio N˛yu\L@ GåN˛Á üuo uN˛.T¿Á. t∫ rÁoN˛∫ GÃz N{˛¬Ázu∫u¢˛N˛ ™Ó¡ÆÁı Ãz
oÏ¬åÁ N˛∫Áz@ GÃ ú∫ LN˛ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

3. uƒ≈ƒ Nz˛ EåzN˛ ßÁTÁı ™ı ƒÁu |N˛ F|ÊáåÁı N˛y Qúo N˛y \ÁåN˛Á∫y LN˛ufio N˛yu\L@ \yƒÁ≈å F|ÊáåÁı N˛y EÁúÓuo|
EÁ{∫ uN˛oåz ƒ Áz˙ oN˛ “Áz ÃN˛oy “{? FÃ \ÁåN˛Á∫y Nz˛ EÁáÁ∫ ú∫ úÁzÀb∫ §åÁN˛∫ F|Êáå §Yo Nz˛ u¬L Eúy¬
N˛yu\L@
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Ðdm| H$s {dÚwV MmbH$Vm
AÜ¶m¶

9

{MÌMÌMÌMÌMÌ-1 : nXmWm] _| {dÚwV MmbH$VmnXmWm] _| {dÚwV MmbH$VmnXmWm] _| {dÚwV MmbH$VmnXmWm] _| {dÚwV MmbH$VmnXmWm] _| {dÚwV MmbH$Vm
H$m H$m H$m H$m H$m ú∫yqmú∫yqmú∫yqmú∫yqmú∫yqm

Mm~r H$mo Iwbr AdñWm _| a{IE& Amn XoImoJo
{H$ ~ë~ Ob CR>Vm h¡& A~ Mm~r ({nZ) Ho$
ñWmZ na H$sbo H$mo a[IE& Š`m A~ ~ë~ OboJm&

Bgr {H«$`m H$mo AbJ-AbJ nXmWm}>>>>± Ho$ gmW
XmohamB©E O¡go H$mJO H$s nÅ>r, Mm°H$ H$m Qw>H$‹S>m, nò
nXmW© dmbr ñQ́>m, ßbm{ñQ>H$ H$m Qw>H$‹S>m, nona {Šbn,
a~a Am{X.

ZmoQ> H$s{OE H$s àË òH$ {ñW{V _| ~ëb
OboJm ̀ m Zht& AmnHo$ {ZarjU H$mo gm[aUr-1  _|
{b[IE&

H$^r-H$^r h_ g_mMmam| _| gwZVo ahVo h¢ {H$
{H$gmZm| H$mo nmZr H$s _moQ>a MbmVo g_` {~Obr
H$m PQ>H$m bJm Š`m|{H$ CÝhmooZo Jrbo hmWm| go {ñdM
H$mo Mmby {H$`m Wm& Š`m Amn BgH$m H$maU OmZVo
h¢?

h_mao ~wOyJ© h_| nmZr _| Sy>~o {dÚwV hrQ>a
H$mo hmW bJmZo go gmdYmZ H$aVo h¢& do h_| Cggo
Xÿa ahZo Ho$ {bE Š`m| H$hVo h¢? {dÚwV Ymam Ho$
àdmh H$m nmZr Ho$ gmW Š`m g§~§Y hmoVm h¡&

h_Zo {nN>bo AÜ`m` _| OmZm Wm {H$ {dÚwV
Ymam H$m g§dhZ Hw$N> YmVw O¡go Vm§~m Eë ẁ{_{Z`_
_| go gabVm go hmo gH$Vm h¡& Š`m Amn Hw$N> Am¡a
YmVwAm| Ho$ Zm_ ~Vm gH$Vo h¢ Omo {dÚwV MmbH$
h¡? M{bE h_ Bg {H«$`m Ûmam OmZ|Jo&

{H«$`m H$bmn{H«$`m H$bmn{H«$`m H$bmn{H«$`m H$bmn{H«$`m H$bmn-1

nXmWm] H$m n[ajU Omo {dÚwV Ymam H$mo àdm{hV
H$aZo _| ghm`H$ hmoVo h¢&

EH$ Q>mM© ~ë~ ̀ m Led Light Emitting
Diode), EH$ ewîH$gob, bH$‹S>r H$m V»Vm, Xmo
S´>mB§J {nZ, H$n‹S>o H$s {nZ Mm~r VWm Vma H$m
Qw>H$‹S>m Cgo {MÌ _| Xem©̀ o AZwgma ì`d{ñWV H$s{OE&
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Ü`mZ Xr{OE àË òH$ n[a{ñW{V _| ~ë~ H$mo
A[YH$ g_` VH$ _V ObZo X|§ {Oggo ewîH$ gob
H$s j_Vm H$mo A[YH$ Xoa VH$ ~ZmE aI gHo$&

Cn¶©wŠV {H«$`m go `h {gÕ hmoVo h¡ Omo
nXmW© {dÚwn àdm{hV H$aVo h¢ CÝh| {dÚwV gwMmbH$
H$hVo h¢&

gmYmaUV`m  g^r YmVwE§± {dÚwV H$s gwMmbH$
hmoVr h¡& Bgr àH$ma Omo nXmW© {dÚwn àdm{hV
Zht H$aVo CÝh| Hw$MmbH$ nXmW© H$hVo h¢&

 gmo{ME-MMm© H$s{OE

Š`m| Hw$N> nXmW© {dÚwV Ymam H$mo àdm{hV H$aVo
h¢ Hw$N> Zht H$aVo Š`m|?

{dÚwV MmbH$Vm nXmWm] H$mo JwU Y_© hmoVm
h¡& h_ CZ nXmWm] H$mo gwMmbH$ H$hVo h¢ Omo
{dÚwV Ymam H$mo gabVm go àdm{hV H$aVo h¢&

gmaUr-1

 H«$.g§. [^ÝZ àH$ma $nXmW© $~ëb OboJm $gwMmbH$/  $Hw$MmbH$
$H$s dñVwE± $hm±/$Zhr

1 $$$$$H$rbm bmohm hm± gwMmbH$

2 aã~a  aã~a Zht Hw$MmbH$

Ðdm| H$s {dÚwV MmbH$Vm

{H«$`m-H$bmn-1 _| h_Zo Hw$N> dñVwE± O¡go
H$sbm, H$mJO H$s nÅ>r, Mm°H$ nrg Am{X H$s
{dÚwV MmbH$Vm H$m n[ajU {H$`m Wm& ò g^r
R>mog dñVwE± h¢ Ðdm| Ho$ ~mao _| Amn Š`m H$h|Jo& Š`m
Ðd nXmW© {dÚwV Ymam H$mo àdm{hV H$aVo h¢?

M{bE A~ h_ A¡a EH$ {H«$`m Ûmam Bg
~mV H$m nVm bJmE§Jo {H$ Š`m Ðd  nXmW© {dÚwV
Ymam H$mo àdm{hV H$aVo h¢ `m Zht&

{H«$`mH$bmn-2

Ðdm| H$s {dÚwV MmbH$Vm H$m narjU

Ðdm| H$s {dÚwV MmbH$Vm H$m n[ajU EH$
boS>, ewîH$ gob, YmVw H$s {nZ aã~a, T>ŠH$Z Omo
B§OoŠeZ ~moVb na bJm hmoVm h¡, {dÚwV Vma H$mo
br{OE& CÝh| {MÌ-2 _| {XIm ò AZwgma ì`d{ñWV
H$s{OE&
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boS>

gob

a~a T>ŠH$Z _| AbJ-AbJ Ðdm| H$mo S>m[bE&
EH$ Ho$ ~mX EH$ Ðdm| H$mo S>mbH$a boS> H$m narjU
H$s{OE& Amg{dV nmZr go à`moJ ewê$ H$s{OE&
(Amn Amg{dV nmZr ~¡Q>ar H$s XþH$mZ `m {H$gr
_o[S>H$b XþH$mZ go bo gH$Vo h¢) aã~a T>ŠH$Z _|
CVZm Amg{dV nmZr S>m{bE  {Oggo XmoZm| {nZm|
_| g§nH©$ ~Z OmE& A~ boS> àH$m[eV hþAm Zht
CgH$s Om±M H$s{OE&

A~ nrZo H$m nmZr boH$a Cgr {H«$`m H$mo
XmohamB©E& Bg {H«$`m H$mo Zm[a`b Vob, Ho$amo{gZ,
Zt~y nmZr, dZñn{V Vob VWm eŠH$a Ho$ Kmob Ho$
gmW H$s{OE& ha EH$ Ðd Ho$ narjU Ho$ ~mX
T>ŠH$Z H$mo nm|N> H$a AÀN>r Vah go gyIm br{OE&
ha EH$ {ñW{V Ho$ {ZarjU H$mo gmaUr-2 _| {b[IE&

Bg {ZarjU go `h nVm MbVm bJmBE {H$
H$m¡Z-go Ðd {dÚwV gwMmbH$ h¡ VWm H$m¡Z go
Hw$MmbH$ h¡ gmaUr-2 _| Bgo ZmoQ> H$s{OE&

{MÌ…2  Ðdmo§ H$s {dÚwV MmbH$Vm H$m n[ajU

Xmo {nZm| H$mo a~a T>ŠH$Z _| bJmBE CZHo$
~rM {~ëHw$b H$_ AÝVa (bJ^J 2 {_._r.)
hmoZm Mm[hE {Ogo do EH$ Xÿgao Ho$ nmg hmo bo{H$Z
EH$ Xÿgao H$mo ñne© Z H$a gHo$&

O~ {nZm| _| Hw$N> A§Va hmo Vmo boS> àH$m[eV
Zhr hmoVm h¡&

A~ {nZm| Ho$ {ZMbo {gam| H$mo Hw$N> jUm| Ho$
{bE EH$ Xÿgao go Omo‹S> Xr{Oo VWm boS> àH$m[eV
hmoVr h¡ `m Zht BgH$m {ZarjU H$s{OE& O¡go hr
h_ {nZm| H$mo AbJ H$a|Jo X~ boS> àH$m[eV Zht
hmoJm ̀ hr Bg narjU  H$m gmYZ ~ZoJr& Bgr H$mo
h_ Ðdm| Ho$ narjU Ho$ {bE Cn`moJ H$a gH$Vo h¢&

aã~a
  H$¡n

{b{ŠdS>

gmaUr- 2

H«$.g§. Ðd nXmW© boS> àH$m[eV gwMmbH$/Hw$MmbH$
hm±/Zht

1 Amg{dV Ob Zht H$w$MmbH$
2 nrZo H$m nmZr
3 Zm[a`b nmZr
4 Zt~y nmZr
5 {dZoJa
6 Ho$amo{gZ ({_Q²>Q>r H$m Vob)
7 dZñn{V Vob
8 eŠH$a H$m Kmob
9
10

A
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Bg gmaUr Ho$ ~mao _| {dMma H$a|Jo&
z g^r {ñW{V`m| _| boS> àH$m[eV Š`mo§ Zht

hmoVm h¡? ̀ m boS> g^r {ñW{V`m| _| AàH$m[eV
Š`mo| Zhr hmoVm h¡?

{H«$`m _| h_Zo ~Vm`m {H$ O~ dñVwAm| _|
{dÚwV Ymam àdm{hV hmoVr h¡ V^r ~ë~ àH$m[eV
hmoVm h¡& Cgr àH$ma h H$h gH$Vo h¢ {H$ O~ XmoZm|
{nZm| Ho$ ~rM H$m Ðd nXmW© {dÚwV Ymam H$mo
àdm{hV H$aVm h¡ V^r boS> àH$m[eV hmoVm h¡&

Xÿgar Amoa O~ Ðd nXmW© `{X {dÚwV Ymam
H$mo àdm{hV Zht H$aVo h¢ V~ n[anW AnyU© hmoVm
h¡ Bg{bE boS> àH$m[eV Zht hmo gH$Vm h¡&

Bg{bE Hw$N> Ðd nXmW© {dÚwV Ho$ gwMmbH$
hmoVo h¢ VWm Hw$N> Hw$MmbH$ hmoVo h¢&

gmaUr-2 {dÚwV gwMmbH$m| H$s Vm{bH$m ~ZmBE

CnamoŠV {H«$`m go AmnZo XoIm {H$ {OZ
n[a{ñW{V`m| _| boS> àH$m[eV hmoVm h¡ Cg_| CgH$s
Vrd«Vm EH$ g_mZ Zht hmoVr h¡& H$^r-H$^r CgH$s
Xr{ßV _§X hmo OmVr h¡& Eogm Š`m| hmoVm h¡?

boS> Ho$ àH$me H$s Vrd«Vm n[anW go {dÚwV
Ymam Ho$ àdmh na {Z ©̂a H$aVr h¡& YmVw H$s Vah
Ðd {dÚwV Ymam H$mo gabVm go àdm{hV Zht H$aVo
h¢& Bgr H$maUde n[anW nyU© hmoZo na ^r Ymam
H$s jrUVm na ^r boS> àH$m[eV hmoVo h¢&

Hw$N> Ðdm| Ho$ [df` _| àH$me H$s Vrd«Vm
Xÿgao Ðdm| H$s Anojm H$_ hmoVr h¡&

Š`m Amn OmZVo h¢?

narjU _| h_Zo ~ëb Ho$ ñWmZ na boS>
H$m à`moJ Š`m| {H$`m? boS> {dÚwV Ho$ jrU
àdmh go ^r àH$m[eV hmo gH$Vm h¡ Bg{bE
{dÚwV àdmh Ho$ narjU _| BgH$m A[YH$Va
Cn`moJ hmoVm h¡&

Š`m|{H$ boS> n[anW _| {dÚwV jrU àdmh go
^r àH$m[eV hmoVo h¢ CZH$m Cn`moJ {dÚwV gyMH$
Ho$ ê$n _| _mo~mB©b \$moZ, Q>obr{dOZ, Q́>§mg\$m_©a
Am[X _| CZH$s H$m ©̀j_Vm H$mo Xem©Zo Ho$ {bE
{H$`m OmVm h¡&

boS> _| OñVo H$s Xmo Vma| Ow‹S>r hmoVr h¡& EH$
OñVm Xÿgao go bå~m hmoVm h¡ {MÌ-3 H$mo Xo{IE&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-3 (boS> boS> boS> boS> boS> )

O~ boS> H$mo n[anW go Omo‹S>m OmVm h¡ Xmo
bå~o OñVo H$mo ~¡Q>ar Ho$ YZmË_H$ N>moa go VWm
N>moQ>o OñVo H$mo ~¡Q>ar Ho$ F$UmË_H$ N>moa go Omo‹S>m
OmVm h¡&
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{_bmBE& Xÿgao nmÌ _| H$mna gë\o$Q> VWm Vrgao
nmÌ _| Zt~y H$m ag {_bmBE&

Xÿgar {H«$`m _| {Og n[ajH$ H$m Cnm òJ
{H$`m J`m Wm Cgr go `h {H«$`m ^r XmohamB©E&
AmnHo$ {ZarjU H$mo gm[aU-3 _| ZmoQ> H$s{OE&

(gmdYmZr go n[aajH$ Ho$ {nZm| H$mo ha EH$
Ðd n[ajU Ho$ ~mX AÀN>r Vah go YmoH$a gwIm
br{OE)

gmaUr- 3
H«$.g§. nXmW©                           boS> àH$m[eV hmoVm h¡? gwMmbH$/Hw$MmbH$

           hm±/Zht
1 Amg{dV nmZr             Zht           Hw$MmbH$
2 Amg{dV nmZr + Z_H$
3 Amg{dV nmZr + CuSO4

4 Amg{dV nmZr + Zt~y H$m ag

gmaUr-3 go h_ Š`m {ZîH$f© {ZH$mb|Jo&
Amg{dV nmZr {dÚwV Ymam H$mo àdm{hV Zht
H$aVo h¡& Amg{dV nmZr {dÚwV H$m Hw$MmbH$
hmoVm h¡& bo{H$Z O~ nmZr _§o Z_H$ `m Aåbr`
nXmW© {_bmVo h¢ Vmo do {dÚwV Ymam H$mo àdm{hV
H$aVo h¢ VWm {dÚwV Ho$ gwMmbH$ ~Z OmVo h¢&

Zb, h¢ÊS> nån, Hw$E± VWm Vmbm~m| go {b`m
J`m nmZr Amg{dV Ob Ho$ g_mZ nyU© ewÕ Zht
hmoVm h¡& Cg_| I{ZO VWm Z_H$ H$s Hw$N> _mÌm
Kwbr hmoVr h¡& BZ_| go Hw$N> I{ZO bdU h_mao
ñdmñÏ` Ho$ {bE ghm`H$ hmoVo h¢& `h nmZr
{dÚwV Ymam H$m gwMmbH$ hmoVm h¡&

Xÿgar Amoa Amg{dV nmZr I[ZO bdU VWm
Aåbm| go _wŠV hmoVm h¡& Bg{bE dh {dÚwV H$m
Hw$MmbH$ ~Z OmVm h¡&
z Š`m A~ AmnH$mo nVm Mbm {H$ Jrbo hmWm| go

{dÚwV CnH$aUm| H$mo Š`m| Zht Ny>Zm Mm[hE?

Z_H$ Kwbm hþAm nmZr {dÚwV H$m gwMmbH$
hmoVm h¡ VWm h_mao Kam| _| Cn`moJr {dÚwV CnH$aUm|
_| {dÚwV àdmh ~hþV A[YH$ hmoVm h¡ Bg{bE
H$^r ^r Jrbo hmWm| go Zht Ny>Zm Mm[hE&

Cnar {H«$`m _| nmZr O¡go hr Aåb, jma
VWm bdUr` Ðd nXmW© ^r {dÚwV MmbH$ hmoVo
h¢&

Ðd nXmW© {dÚwV dmhH$ H$~ ~ZVo h¢?
{nN>br {H«$`m _| h_Zo XoIm {H$ Amg{dV

nmZr {dÚwV dmhH$ Zht hmoVr h¡& Š`m h_ Amg{dV
nmZr O¡go {dÚwV Ho$ Hw$MmbH$ ~Zm gH$Vo h¢?
M{bE h_ à`ËZ H$a|Jo&

{H«$̀ m H$bmn-3
L¬zMb~Áz¬ÁFb ™ı uƒ˘Ïo N˛Á ÃÊYÁ¬å

VrZ {d[^ÝZ nmÌm| _| g_mZ _mÌm _| Amg{dV
nmZr br{OE& CZ_| go nhbo nmÌ _| Wmo‹S>m Z_H$
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LED

$$$$${dÚwV Ymam na amgm`{ZH$ à^md

Š`m {d[^ÝZ àH$ma Ho$ bdUr` VWm Am{åbH$
Kmob {dÚwV dmhH$ hmoVo h¢? g{ãO`m| VVm \$bm| Ho$
~mao _| Amn Š`m H$h|Jo? M{bE nVm bJm |̀Jo&

{H«$̀ mH$bmn- 4

Amby _| {dÚwV Ymam àdmh H$m narjU

EH$ Amby boH$a Cgo Xmo g_mZ ^mJm| _|
H$mQ>mo& boS> ~ë~ go Q>oñQ>a (narjH$) H$m {Z_m©U
H$amo& narjH$ Ho$ Xmo Vm±~o H$s Vmam| H$mo Amby _|
bJmB©E& {MÌ-4 _| Xemm©̀ o AZwgma CZ_| 1 go._r.
H$m AÝVa hmoZm Mm[hE&

{MÌ{MÌ{MÌ{MÌ{MÌ- 4

z  Š`m boS> àH$m[eV hmoVm h¡?
CZ Vmam| H$mo 20 go 30 {_ZQ> VH$ d¡go hr a[IE&

z Ambw H$s Cnar YamVb na Amn Š`m XoI|Jo?

Amby na Hw$N> hao Zrbo XmJ {XImB© n‹S>|Jo
{Og_| ~¡Q>ar H$m YZmË_H$ N>moa Ow‹S>m hþAm h¡&
{Og ^mJ _| F$UmË_H$ N>moa bJm hmoVm h¡ Cg na
H$moB© XmJ Zht {XImB© X|Jo& ̀ o hao Zrbo XmJ Amby _|
hmodo dmbo agm`{ZH$ {H«$`m Ho$ H$maU ~ZVo h¢&
z Bg n[adV©Z H$m Š`m HmaU hmo gH$Vm h¡?
z Š`m Xÿgao g{ãO`m± ^r Bg à^md H$mo àX[e©V

H$aVo h¢?

Bg {H«$`m H$mo Xygar g{ãO §̀m O¡go JmOa,
eŠH$aH§$X, H$H$‹S>r, _ybr, ~¢JZ VWm aVmby Ho$
gmW XmohamBE&

 gmo{ME-MMm© H$s{OE

`{X H$moB© ~¡Q>ar EH$ ~Šgo _| ~§X h¡ VWm
XmoZm| Vma Xmo {N>Ðm| go ~mha {ZH$mbo J`o hmo
Vmo Š`m CgHo$ YZmJ«Vm VWm F$UmJ«Vm H$mo
nhMmZ gH$Vo h¢&

{dÚwVr` gob

D$nar g^r {H«$`mAm| _| ewî H$ gob go ~Zr
~¡Q>ar H$m Cn`moJ {H$`m J`m h¡& h_Zo {nN>br
H$jmAm| _| ewîH$ gob Ho$ ~mao _| AÜ``Z {H$`m
Wm&

z  Š`m Amn {dÚwV Ymam H$mo Xÿgar {d[Y`m| _|
{Z{_©V H$a gH$Vo h¢&

z Š`m Amn OmZVo h¢ nhbr gob H¡$go ~Zm`r
J`r h¡?
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EH$ BQ>br Ho$ EbogmÝŚ>m| dmoëQ>m ̂ r Wo& CÝhm|Zo ̂ r
_oT>H$ Ho$ n¡a go `hr à`moJ {H$`m& CÝh| nVm
Mbm {H$ O~ _o§T>H$ Ho$ n¡a H$mo bmoho Ho$ Qw>H$‹S>o H$m
ñne© {H$`m OmE Vmo Cg_| H$moB© hbMb Zht
hmoJr& dmoëQ>m M{H$V hmo J ò&

`{X _|T>H$ Ho$ n¡a H$s hbMb CZHo$ eara
Ho$ Cn{ñWV {dÚwV Ho$ H$maU hmo Vmo CgH$s
hbMb Ho$ {bE Xmo AbJ àH$ma Ho$ YmVwAm| H$s
Amdí`H$Vm Š`m| n‹S> ahr h¡& do AM[å^V ah
J ò? ~hþV {dMma H$aZo Ho$ ~mX do Bg {ZîH$f©
na nhþ±Mo {H$ O~ Xmo {^ÝZ Vmam§| H$mo _|T>H$ Ho$
n¡a go ñne© H$aVo h¢ Vmo Cg_| {dÚwV àdmh
hmoVm h¡& bo{H$Z _|T>H$ Ho$ n¡a _| H$moB© {dÚwV
Zht nm`r OmVr h¡&

dmoëQ>m Z| Bg à`moJ H$mo Xÿgao Ðdm| Ho$ gmW
Xmoham`m {~Zm _|T>H$ Ho$ n¡a {b ò& CÝh| nVm
Mbm {H$ {dÚwV àdmh Ho$ {bE {H$gr OmZda Ho$
eara H$s Amdí`H$Vm Zht hmoVr h¡& Xmo AbJ
YmVwAm| H$mo Ðdm| _| Sw>~moH$a {dÚwV àdm{hV H$s
Om gH$Vr h¡&

Bg à`moJ Zo {dÚwV Ho$ {ñWa AmYma H$mo
àXmZ {H$`m& dmoëQ>m Zo gZ² 1800 B©. _| qOH$
VWm Vm±~o H$s n{Å>`m| H$mo gëâ ỳ[aH$ Aåb _|
Sw>~moH$a nhbm gob ~Zm`m& CZH$s ImoO CÝh|
{dkmZ OJV _| à{gÕ ~Zm`m& CZHo$ Ûmam
~Zm ò J ò gobm| H$mo CZHo$ gå_mZ Ho$ ê$n _|
dmoëQ>m gob Ho$ Zm_ go OmZm OmZo bJm& dmoëQ>oO
eãX H$mo ^r Cgr _| go ~Zm`m J`m h¡&

üs™üs™üs™üs™üs™     {dÚwVr` gob H$m {Z_m©U H¡$go hþAm?

400 df© nyd© ỳamonr` bmoJm| Zo {dÚwV na
à`moJ ewê$ {H$`m& CÝhm|Zo AZoH$ {d[Y`m| go {dÚwV
H$m {Z_m©U H$a AZoH$ à`moJ {H$ ò& CZHo$ gm_Zo
EH$ g_ñ`m I‹S>r hþB© Omo CÝh| {dÚwV H$mo JhamB© _|
g_PZo _| amoH$ ahr Wr& CZHo$ nma {dÚwV H$mo H$moB©
^r {ñWa VWm ñWmB© AmYma Zhr Wm& AmOH$b ̀ h
g_ñ`m ~hþV N>moQ>r bJVr h¡ bo{H$Z BgH$m hb
Ty>±T>Zo _| d¡km{ZH$m| H$mo bJ^J 200 df© bJ J ò&

dh hb h_o 1780  _| àmßV hþAm& Omo
AMmZH$ hr àJQ> hþAm& EH$ {XZ Ord d¡km{ZH$
{OZH$m Zm_ bwB©Or J¢bdoZr Wm Omo ~mobmoJZr
BQ>br Ho$ ahZo dmbo Wo& CÝhm|Zo XoIm {H$ EH$
_|T>H$ {OgH$m n¡a Vm§~o H$s hþH$ _| AQ>H$ J`m Wm
Xÿgao YmVw H$mo ñne© hmoVo hr ~war Vah go N>Q>nQ>m
ahm Wm& CÝh| Egm àVrV hþAm O¡go _|T>H$ Ho$ n¡am|
_| AMmZH$ àmU MoVZm Am JB© h¡&

J|bdoZr Zo _¥V _oT>H$ Ho$ n¡a go Hw$N> Am¡a
à`moJ {H$ ò& A§V _| CÝhm|Zo {ZîH$f© {ZH$mbm {H$
{dÚwV àdmh Ho$ H$maU _oT>H$ H$m n¡a CN>b ahm
Wm& CÝhmo§Zo gmoMm {H$ O¡d {dÚwV H$s ImoO H$s
h¡& CÝhm|Zo {díd Ho$ g_j `h {gÕm§V aIm {H$
g^r gOrd àm[U`m| _| {dÚwV nmB© OmVr h¡&  Omo
CZHo$ OrdZ H$mo _w»` AmYma hmoVr h¡&

CZHo$ à`moJ H$mo ñQ́>mo_ Zo nyao ỳamon _|
\¡$bm`m& AZoH$ d¡km{ZH$ Cgr à`moJ H$mo AbJ-
AbJ Ord OÝVwAm| na H$aZo _| bJ J ò& CZ_| go

Š`m Amn OmZVo h¢?

SCERT TELA
NGANA



126 Ðdm| H$s {dÚwV MmbH$Vm

{MÌ{MÌ{MÌ{MÌ{MÌ- 5
Cu   Zn Cu   Zn

EH$ boS> br{OE& CgHo$ Xmo {gam| H$mo Xmo Vma
Omo{‹S>E& EH$ {gao H$s Vma H$mo ßboQ> go Am¡a Xÿgao
{gao Ho$ Vma H$mo Vm§±~o H$s Vma go ñne© H$s{OE& Š`m
boS> àH$m[eV hmoVm h¡? `{X Zht Vmo Vmam| H$mo
{dn[aV H«$_ _| ~X{bE& Š`m boS> àH$m[eV hþAm?

VZw J§YH$måb H$s OJh Bg {H«$`m H$bmn Ho$
~mX EH$ Zt~y H$m ag, B_br H$m ag, Q>_mQ>a H$m
ag Cn`moJ H$a XmohamB©E&

z gob ~ZmZo Ho$ {bE Am¡a H$m¡Z go Ðdm| H$mo Cn`moJ
   {H$`m Om gH$Vm h¡?
z Š`m {S>Q>O}>Q> H$m {db`Z Cn`moJr hmoJm? ñd §̀
   kmV H$s{OE&

z `h gob {H$g àH$ma H$m ©̀ H$aVm h¡?
qOH$ Am¡a Vm±~o H$s Vmam| H$mo VZw J§YH$måb _|

{Z_ÁOZ Ho$ Hw$N> goH|$S> níMmV qOH$ Yrao-Yrao
VZw J§YH$måb _| Kwb OmVm h¡& Vm§~o H$s Vma na
~wb~wbo ~ZVo hþE {XImB© XoVo h¢&

Vm±~o H$s N>‹S> go qOH$ H$s ßboQ> H$s Amoa
{dÚwV H$m àdmh hmoVm h¡& `h N>‹S>  {dÚwVmJ«
H$hbmVo h¢& VZw J§YH$måb {dÚwV AnKQ²>̀  H$hbmVm
h¡&

`hm± na {dÚwV AnKQ>Z {d[Y Ûmam agm`{ZH$
D$Om± H$m {dÚwV D$Om© _§o n[adV©Z hmoVm h¡&

Š`m Amn Bg gob H$s VwbZm ewîH$ gob go
H$a gH$Vo hmo?

H$m¡Z gm AÀN>m h¡? Š`m|?

 gmo{ME-MMm© H$s{OE

{dÚwV AnKQ>Z Š`m h¡?

AmnHo$ AÜ`mnH$ Ho$ gmW MMm© H$s{OE
AmnHo$ {dÚmb` Ho$ nwñVH$mb` Ho$ nwñVH$m| go
{dÚwV AnKQ>Z {d[Y Ho$ ~mao _| OmZH$mar
EH$[ÌV H$s{OE&

dmoëQ>m Ûmam Cn ẁŠV YmVw Ed§ agm`Zm| go
EH$ gob ~ZmE&

{H«$̀ m H$bmn-5

ñd §̀ gob ~ZmBE

Xmo B§OoŠeZ H$r ~moVbo§ O_m H$s{OE& 5
go._r. b§~mB© Ho$ Vm±~o Vma Ho$ Xmo Qw>H$‹S>o br{OE&
Vma Ho$ XmoZm| {gam| go bJ^J 1 g|._r. naV aoJ_mb
H$s ghm`Vm go Iam|{ME&

Imbr ewîH$ gob H$mo ImobH$a CgH$m ~mhar
YmVwdr` AmdaU (qOH$ H$m ~Zm hþAm) {ZH$m{bE&
Bg qOH$ H$s ßboQ> go 2 {_.{_. Mm¡‹S>r Am¡a 5 go._r.
bå~r Xmo n{Q²>Q>̀ m± H$m[Q>E& {MÌ-5 _| Xem©E AZwgma
qOH$ H$s n{Å>`m§o Am¡a Vm±~o Ho$ Vmam| H$mo B§OoŠeZ
~moVbm| Ho$ a~ar T>ŠH$Z Ûmam A§Xa S>m{bE& Ü`mZ
a{IE {H$ Vm±~o Ho$ Vma Am¡a qOH$ H$s n{Å>`m± EH$
Xÿgao H$mo ñne© Zm H$a|&

A~ EH$ Vma boH$a EH$ ~moVb Ho$ Vm§~o H$s Vma
H$mo Xygar ~moVb Ho$ qOH$ ßboQ> go Omo{‹S>E& XmoZm| ~moVbm|
H$mo J§YH$måb go ^[aE& gmdYmZrnyd©H$ XmoZm| ~moVbm|
H$mo ~§X H$s{OE& AmnH$m gob V¡̀ ma h¡&

Amn Om±M H¡$go H$amoJo?

J§YH$måb

LED

g§MmbZ Vma

H$m°na    qOH$ H$m°na   qOH$SCERT TELA
NGANA
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> {d[Y{d[Y{d[Y{d[Y{d[Y
ewÕ nmZr _| H$m°na gë\o$Q> Ho$ _[U_ KmobH$a

gmÝÐ {db`Z V¡̀ ma H$s{OE (JmT>m Zrbm a§J)&
Bg {db`Z H$mo ~rH$a _| S>mbH$a VZw J§YH$måb
H$s Hw$N> ~y±X| {_bmBE& (Aåb {_bmZo go {dÚwV
H$r MmbH$Vm _| d¥[Õ hmoVr h¡&

Ow‹S>Zo dmbr Vm±~o H$s Vma H$m EH$ {gam bmoho
H$r dñVw (Mm~r) Ho$ gmW ~m±Y Xr{OE {Og na
Vm±~o H$s naV MT>mZr h¡& BgH$m Xÿgam {gam ~¡Q>ar
H$o$ F$UmË_H$ {gjao go Omo[‹S>`o& ~±Ym hþAm bmoho
H$r Mm~r H$emo H$m°na gë\o$Q> {db`Z _| {Zb{å~V
H$r{OE& ~¡Q>ar Ho$ YZmË_H$ {gao H$r Amoa go ~¡Q>ar
H$o$ Vm±~o H$r ßboQ> H$m H$m°na gë\o$Q> {db`Z _|
{Zb{å~V H$r{OE& ({MÌ-6)

Ü`mZ aIZm Mm{hE {H$ Mm~r Am¡a ßboQ> EH$
Xÿgao H$mo ñne© Zm H$a| Am¡a EH$ Xÿgao go Hw$N> Xÿar
na hmo& 10 {_ZQ> Ho$ {bE {dÚwV àdm{hV H$s{OE&
n[anW H$m [ñdM ~§X H$s{OE Am¡a bmoho H$s Mm~r
~mha {ZH$m{bE&
{ZarjU
z Š`m bmoho H$s Mm~r na M_H$sbm ^yam a§J

Amd[aVm hmoVm h¡&?
z `h a§J {H$g H$maU h¡?
z `{X ~¡Q>ar Ho$ {gao Amng _| ~Xb {XE OmE

Vmo Š`m hmoJm?

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-6     uƒ˘Ïo H$m bonZH$m bonZH$m bonZH$m bonZH$m bonZ

${dÚwV bonZ (Electroplating)

Š`m AmnHo$ Amg-nmg H$s Hw$N> Eogr dñVwAm|
Ho$ Zm_ ~Vm gH$Vo h¢ Omo M_H$Vo ahVr h¡?
CXmhaU Ho$ {bE AmnHo$ {bIZo H$s n¡S> H$m {Šbn
`m ZB© gmB{H$b H$m {H$Zmam Vrd«Vm go M_H$Vm
h¡&

[\$a ̂ r ̀ {X BZ dñVwAm| H$mo OmZ-~yPH$a ̀ m
AZOmZo _| Iam|Mm OmE Vmo CZH$s M_H$ KQ>Vr h¡&
Eogr dñVwAm| H$mo IamoMZo na CZH$s gVh go Hw$N>
AmdaU {ZH$b OmVm h¡& Am¡a gmnojV… Yw§Ybr
gVh {XImB© XoVr h¡& ZB© goâQ>r {nZ Vrd«Vm go
M_H$Vr h¡& naÝVw nwZ… Cn`moJ H$aZo na {nZ H$m
AmdaU {ZH$b OmVm h¡ CgHo$ ZrMo H$m AM_H$sbm
YmVw AZmd¥Îm hmoVm h¡&

BZ CXmhaUm| _o§ ZrMo H$s gVh _| Cn{ñWV
nXmW© _| AÝ` YmVw H$m AmdaU hmoVm h¡& ̀ h H¡$go
àmßV hmoVm h¡? Š`m M_H$sbo YmVw H$mo JbmH$a
Yw±Ybr dñVw na S>mbm OmVm h¡ `m Š`m H$moB© AÝ`
{d[Y h¡&

ñd §̀ H$aHo$ XoI|&

CÔoí`CÔoí`CÔoí`CÔoí`CÔoí`: bmoho H$s Mm~r na {dÚwV bonZ {d[Y
Ûmam Vm±~o H$s naV MTmZm&

>Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©: 2 g|._r. x 5 go._r. n[a_mU
H$s EH$ Vm±~o H$s ßboQ>, Zrbo H$mna gë\o$Q> Ho$
_[U^, nmZr, J§YH$måb, ~¡Q>ar gob Am¡a Hw$N>
Vm±~o H$s Vma& (Amn EH$ _moQ>r Vm±~o H$s Vma
boH$a Cgo hWm¡‹S>o go MnQ>r ~ZmH$a Vm±~o H$s ßboQ> Ho$
ñWmZ na Cn ẁŠV H$a gH$Vo h¢&

n«¶moJembm
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z bmoho H$s Mm~r na Vm±~m Š`m| EH$[ÌV hmoVm
h¡?
H$m°na gë\o$Q> {db`Z _| {dÚwV Ymam àdm{hV

H$aZo na H$m°na gë\o$Q> H$m°na, Vm±~m Am¡a gë\o$Q>
Am`Z _| {dK[Q>V hmoVm h¡& _wŠV Vm±~m, ~¡Q>ar
F$UmË_H$ {gao go Ow‹S>o {dÚwVmJ« H$s Amoa OmH$a
Cg na EH$[ÌV hmo OmVm h¡&

Bg àH$ma EH$ YmVw Xÿgao Ûmam Amd[aV hmoVm
h¡& Bg {d[Y H$mo {dÚwV bonZ H$hVo h¢?

CuSO4  —›  Cu+2                  + SO4
-2

(goes to       (goes to
–ve terminal)    +ve terminal)

`{X Mm~r na H$m°na H$s OJh qOH$ `m
Eë`y{_{Z`_ H$s naV MT>mZm hmo Vmo D$nar à`moJ
_| h_| H$m¡Z go n[adV©Z H$aZo H$s Amdí`H$Vm
hmoJr?

{dÚwV bonZ _| EH$ {ZH¥$îR> YmVw (dmVmdaU
H$s AmÐ©Vm, H$m~©Z S>mB© Am°ŠgmBS> Am[X go erK«
à^m{dV hmoZo dmbo YmVw ) H$mo EH$ CËH¥$îQ> YmVw
(Eogo YmVw Omo AmÐ©Vm `m H$m~©ZS>mB© AmŠgmBS>
Ûmam Zhr hmoVo& go bonZ {H$`m OmVm h¡& ~ohVarZ
{dbonZ Ho$ {bE Amdí`H$VmE± {ZåZ h¡-
(a) {Og dñVw na {dÚwV bonZ H$aZm h¡ dh {MH$Zo

nXmW© go ñdV§Ì hmoZm Mm[hE&
(b) dñVw H$s gVh IwaXþar hmoZr Mm[hE Vm{H$

O_m hmoZo dmbo YmVw ñWm`r ê$n go {MnH$
OmE&

(c) {dÚwV AnKQ²>` H$m gmÝÐU Bg àH$ma
g_m`mo{OV hmoZm Mm{hE {H$ EH$ g_Vb
bonZ àmßV hmo&

(d) nyao g_` _| {dÚwV àdmh g_mZ hmoZm Mm{hE&

{dÚwV bonZ-Cn`moJ
YmVwdr` dñVwAm| na AÝ` YmVwAm| H$s nVbr

naV MT>mZo Ho$ {bE CÚmoJ _| {dÚwV bonZ H$m
{dñV¥V Cn`moJ h¡&

CXmhaU Ho$ {bE bmoho O¡gr dñVw Omo dmVmdaU
H$r dm ẁ, Z_r, H$m~©Z S>mB© AmŠgmB©S> Ûmam AmgmZr
go g§jm[aV hmo OmVr h¡ H$mo {ZŠH$b Am¡a H«$mo{_`_
H$o$ g§J«h go bonZ {H$`m OmVm h¡& Omo {dÚwV bonZ
Ûmam Bg àH$ma Ho$ g§jmaU Ho$ à{V A[YH$ à{VamoYr
hmoVr h¡& _erZm| Ho$ ̂ mJm| na àm`… H«$mo{_`_ bonZ
{H$`m OmVm h¡ Vm{H$ CÝh| g§jmaU go gwa[jV aIm
Om gHo$ Am¡a Cgr g_` CÝh| AÀN>r M_H$ ^r
àXmZ {H$`m Om gHo$&

H$^r-H$^r _erZm| Ho$ {Kgo hþE ^mJm| Ho$
gwYma H$mo Ñ[îQ> _| aIVo hþE {dÚwVbonZ {H$`m
OmVm h¡& Eogr {ñW{V`m| _| _erZ à^m{dV ^mJm|
na {dÚwV bonZ Ûmam YmVw g§J«{hV {H$`m OmVm h¡&

Am ŷfUm| Am¡a gOmdQ> Ho$ {bE {dÚwVbonZ
{H$`m OmVm h¡& CXmhaU Ho$ {bE Vm±~m `m CgHo$
{_l YmVw  go H$B© dñVwE± ~ZmB© OmVr h¡& O¡go
gOmdQ>r MrO|, _oOnmoe H$mo Mm±Xr `m gmoZo H$s
naV MT>mB© OmVr h¡& ({MÌ 8 Xo{IE)

{MÌMÌMÌMÌMÌ- 7
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‘w»¶ eãX

gwMmbH$, Hw$MmbH$, {dÚ^mJ«, {dÚwV AnKQ²>`, {dÚwV AnKQ>Z, {dÚwVbonZ

1. H$w$N> R>mogm| H$r Vah H$w$N> Ðd ^r {dÚwV g§Mm{bV H$aVo h¢&
2. Hw$N> Ðd {dÚwV Ho$ gwMmbH$ hmoVo h¢ Am¡a Hw$N> Hw$MmbH$ hmoVo h¢&
3. Amgw{dV Ob ñd §̀ go {dÚwV àdm{hV Zht hmoZo XoVm&
4. A[YH$m§e Ðd Omo {dÚwV g§Mm{bV H$aVo h¢ Aåb, jma Am¡a bdUm| Ho$ {db`Z hmoVo h¢&
5. nXmW© H$m {db`Z {Og_| go {dÚwV Ymam àdm{hV hmo gH$Vr h¡&
6. {dÚwV AnKQ>Z Ûmam {dÚwV bonZ g§̂ d h¡&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. R>mog Ed§ Ðd gwMmbH$m| Ho$ CXmhaU Xr{OE&(AS1)

2. R>mog Ed§ Ðd Hw$MmbH$m| Ho$  CXmhaU Xr{OE& (AS1)

3. {dÚwV AnKQ²>̀  Nz̨  tÁz GtÁ“∫m tyu\L@ (AS1)

4. {dÚwV Ãz¬ N˛Á uYfi GoÁ∫N˛∫ Ã™^ÁFL@ (AS5)

{MÌ-8
gm_mÝ`V… {d[^ÝZ à{H«$̀ mAm| go nH$mE JE ImZo

H$s MrO| ^r d§J bo{nV bmoho H$o nmÌm| _| g§{MV H$s
OmVr h¡& bmoho H$s Anojm d§J ImZo H$s MrOm| Ho$ gmW
H$_ {H«$̀ m H$aZm h¡& AV… `h nmÌ bmoho na d§J Ho$
{dÚwVbonZ go ~ZmE OmVo h¢& {MÌ- 9 Xo[IE)

{MÌ-9

O~ bmoho na qOH$ YmVw H$s naV MT>mB©
OmVr h¡ Vmo bmohm g§jmaU Ho$ à{V A[YH$
à{Vamo[YH$ hmo OmVm h¡& Am¡a O§J Zht bJVm&
AV… nwb ~m±YZo Ho$ {bE Am¡a _moQ>a Jm{‹S>`m| _|
qOH$ bo{nV bmohm Cn`wŠV hmoVm h¡&

h‘Zo ³¶m grIm?

E•ÆÁÃ ™ı ÃÏáÁ∫SCERT TELA
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II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. H$m¡Z gr COm© Bbop³Q´>H$ gob ‘| ~ë~ Ho$ àH$m{eV hmoZo H$m H$maU h¡?(AS1)

2. AmgwV Ob _§o Š`m {_bmZo na dh {dÚwV g§Mm{bV H$aoJm&(AS1)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. bmoho H$r Mm~r na Vm±~o H$r naV MT>mZo H$s {d[Y g_mPmBE& n[anW H$m {MÌ ~ZmBE&(AS3)

2. ³µ¶m ßbmpñQ>H$ bJmZm Bbo³Q́>moßboqQ>J H$s EH$ à{H«$¶m h¡? (AS2)

1. FÃ™ı Ãz uN˛ÃN˛Á GúÆÁzT EÁßÓ m EÁ{∫ Ã\Áƒb Nz˛ u¬L uN˛∫ÆÁ \ÁoÁ “{? [ ]

a) F¬zMb~Áz bÁFuúÊT b) F¬ÁzMb~Ázõ¬zubÊT c) F¬zMb~Áz uüÊubÊT d) T{¬ƒåÁFu\ÊT

2. ∆ÏtΩá úÁåy [ ]

a)  uƒtΩÆÏo N˛Á ÃÏYÁ¬N˛ b) EÁÊu∆N˛ ÃÏYÁ¬N˛ c) Eƒ∫ÁzáN˛ d) üuou§ÊáN˛

3. LzÃz útÁs| \Áz uƒtΩÆÏo ÃÊƒ“å å“y N˛∫oz [ ]

a)  uƒtΩÆÏo ÃÏYÁ¬N˛ b) Eƒ∫ÁzáN˛ c) uƒtΩÆÏo üuo∫ÁzáN˛ d) EÁÊu∆N˛ ÃÏYÁ¬N˛

4. uƒtΩÆÏo ¬zúå ÃÊßƒ “ÁzTÁ [ ]

a)  uƒtΩÆÏo EúVbå b) ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ c) VÏ¬å∆y¬oÁ d) ZÁååÁ

5. Få™ı Ãz LN˛ uƒtΩÆÏo EúVbΩÆ å“Î “{@ [ ]

a)  Ã¡°ÆÏu∫N˛ E©¬ b) uåÊ§Ï úÁåy c) F™¬y N˛Á úÁåy d) ugb\z˙b VÁz¬

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. uƒtΩÆÏo ¬zúå tΩƒÁ∫Á ¬Áz“z N˛y YÁ§y ú∫ oÁÂ§z N˛y úo∫ YjÁåz N˛y uƒuá N˛Á üÆÁzT N˛∫ åÁzb o{ÆÁ∫ N˛yu\L@

2. ¸ƒ N˛y uƒtΩÆÏo ÃÏYÁ¬N˛oÁ Nz˛ ú∫yqm Nz˛ u¬L üÆÁzT N˛yu\L@

3. uƒtΩÆÏo EúVbΩÆ Nz˛ uƒtΩÆÏo ÃÏYÁ¬N˛oÁ Nz˛ ú∫yqm N˛Á üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. t{uåN˛ \yƒå ™ı uƒtΩÆÏo ¬zúå Nz˛ GúÆÁzT ú∫ uƒuƒá ÀfiÁzoÁz Ãz \ÁåN˛Á∫y LN˛ufio N˛∫ GÃ ú∫ LN˛ åÁzb o{ÆÁ∫
N˛yu\L@

2. FÃ EÜÆÁÆ Nz̨  uƒußãå uN¿̨ ÆÁN˛¬ÁúÁı ™ı “™åz LED Ãz §åz bzÀb∫ N˛Á GúÆÁzT uN˛ÆÁ “{ MÆÁ “™ LED N˛Áz ZÁzgN˛∫
N˛ÁzF| EÁ{∫ bzÀb∫ ¬z ÃN˛oz “{? \ÁåN˛Á∫y LN˛ufio N˛∫ LN˛ ™Á}g¬ o{ÆÁ∫ N˛yu\L@

Ã“y G∫ YÏuåL@
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Hw$N> àmH¥${VH$ KQ>ZmE±AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

10

{nN>br H$jmAm| ‘| AmnZo hdmE±, Vy’$mZm|
Am¡a MH«$dmVm| Ho$ ~mao ‘| n‹T>m& AmnH$mo nVm h¡ {H$
MH«$dmV, OZ Am¡a g§n{Îm H$mo H$m’$s ZwH$gmZ
nh§þMmVm h¡& h‘ Hw$N> hX VH$ BZ {dZmeH$mar
KQ>ZmAm| go AnZo H$mo ~Mm gH$Vo h¢&

Bg nmR> ‘| h‘ BZ {dZmeH$mar KQ>ZmAm| H$s
MMm© H$a|Jo, Omo {H$ h‘mao {dZme H$m H$maU h¡&
BZ KQ>ZmAm| ‘| h‘ ̂ yH§$n Am¡a {~Obr H$m M‘H$Zm
(V‹S>rV) Ho$ ~mao ‘| MMm© H$a|oJo Am¡a BZ KQ>ZmAm|
Ûmam hmoZo dmbo {dZme H$mo H$‘ H$aZo Ho$ {bE
CR>mE JE H$X‘m| H$m CëboI H$a|Jo&

qMJmar {ZH$bZm (Lightning)

AmnZo {~Obr Ho$ I§^m| H$s Vmam| ‘| VZmd
H$‘ hmoZo go ¶m hdm Ho$ Pm|H$m| go I§^o na
qMJm[a¶m§ {ZH$bVr XoIr hmoJr& {dÚwV gm°Ho$Q> ‘|
ßbJ T>rbm hmoZo go ^r qMJm[a¶m| H$mo XoIm Om
gH$Vm h¡& (Amn Bg {H«$¶m H$mo Z Xmoham¶|)

V‹S>rV ({~Obr H$m M‘H$Zm) ^r {dÚwV
qMJm[a¶m§ hr h¢, na§Vw ¶o qMJm[a¶m§ ~‹S>o n¡‘mZo na
{ZH$bVr h¢&

àmMrZ H$mb ‘| bmoJm| H$mo BZ M§Jm[a¶m| Ho$
~mao ‘o§ kmZ Zht Wm& Bg{bE BZ qMJm[a¶m| H$mo
‘Zwî¶ ~war AmË‘mE§ g‘PH$a S>aVm Wm& A~

‘Zwî¶ ‘| V‹S>rV H$s KQ>Zm Ho$ H$maUm| H$mo g‘PZo
bJm h¡&

{~Obr H$s qMJm[a¶m| go ~MZo Ho$ {bE h‘|
Hw$N> gmdYm{Z¶m§ ~aVZr Mm{hE&

J«rH$ dm{g¶m| H$s qMJm[a¶m| Ho$ ~mao ‘|
OmZH$mar

600 B©gm nyd© ‘| J«rH$dm{g¶m| Zo OmZm {H$
amb H$mo {H$gr n§I ‘| aJ‹S>m OmE, Vmo dh ~mb
O¡gr hëH$s dñVwAm| H$mo AmH${f©©V H$aVm h¡&

AmnZo H$^r D$Zr ¶m nm°brñQ>a H$n‹S>o CVmaVo
g‘¶ ¶m J‘u Ho$ ‘m¡g‘ ‘| XoIm hmoJm {H$ AmnH$s
ËdMm Ho$ ~mb EH$ Amoa go I‹S>o hmo OmVo h¡§&

D$Zr ¶m nm°brñQ>a H$n‹S>m| H$mo A§Yoao ‘| CVmaVo
g‘¶ ^r Amn qMJm[a¶m| Am¡a MQ>MQ>mVr AmdmO
gwZ gH$Vo h¢&

~mb H$n‹S >m | H$s Am oa ³¶m | AmH${f©V
hmoVo h¢?
gZ² 1752 ‘| EH$ A‘o[aH$s d¡km{ZH$ ~|OrZ

’«|$H$brZ Zo ~Vm¶m {H$ AmnHo$ H$n‹S>m| ‘| {~Obr
Am¡a qMJm[a¶m| H$m {ZH$bZm EH$ hr KQ>ZmH«$‘
h¡&

’«¢$H$brZ go nhbo bmoJm| H$mo {~Obr H$m
M‘H$Zm (V‹S>rV) Am¡a ~mbm| H$m dñÌm| Ho$ à{V
AmH${f©V hmoZm, BZ KQ>ZmAm| H$s OmZH$mar Zht
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Qw>H$‹S>m| Ho$ nmg bo OmZo na Amn ³¶m XoI|Jo?
EH$ dm¶w a{hV Jwã~mao H$mo AmnHo$ H$n‹S>m| na

aJ{‹S>¶o Am¡a Bgo H$mJO Ho$ N>moQ>o Qw>H$‹S>m| Ho$ nmg bmBE&
EH$ nrZo dmbr Zbr H$mo {H$gr Xrdma ¶m

AnZo H$n‹S>m| na aJ{‹S>¶o Am¡a Bgo H$mJO Ho$ N>moQ>o
Qw>H$‹S>m| Ho$ nmg bmBE&

AmnZo ³¶m {ZarjU {H$¶m?

³¶m g^r dñVwAm| Zo aJ‹S>Zo Ho$ ~mX hr H$mJO
Ho$ Qw>H$‹S>m| H$mo AnZr Amoa AmH${f©V {H$¶m?

Cnamo³V dñVwAm| ([a{’$b, nrZo H$s Zbr, Jwã~mam)
H$mo Amng ‘| EH$-Xÿgao na aJ{‹S>E Am¡a gyIo hþE nÎmo
¶m gyIr Kmg H$mo Om§M Ho$ {bE Cn¶moJ ‘| bmE§& BZ
{ZarjUm| H$s EH$ Vm{bH$m ~ZmBE&

BZ {H«$¶mAm| go h‘ ³¶m {ZîH$f© {ZH$mbVo h¢§?

³¶m ¶h Amdí¶H$ h¡ {H$ BZ dñVwAm| H$mo
aJ‹S>Zo na hr ¶o H$mJO Ho$ Qw>H$‹S>m| H$mo CZH$s
Amoa AmH${f©V H$aVo h¢?

³¶m ¶o g^r dñVwE§ Bgr AmH${f©V JwU H$mo
Xem©Vr h¢?

H§$Kr H$mo AnZr hWobr na aJ‹S>Zo na ³¶m dh
H$mJO Ho$ Qw>H$‹S>m| H$mo AnZr Amoa AmH${f©V
H$aoJr?

Wr Am¡a Z hr BZHo$ ~mao ‘| {H$gr g§§~§Y hmoZo H$s
OmZH$mar Wr& BZ XmoZm| KQ>ZmAm| H$s {d{^Þ
n¡‘mZm| na g‘mZVm H$m nVm bJmZo ‘| 2000 dfm]
H$m g‘¶ bJm&

d¡km{ZH$m| Ho$ H${R>Z H$m¶m] Ho$ n[aUm‘m| Ûmam
hr d¡km{ZH$ ImoO| g§^d hmoVr h¢ Am¡a BgHo$ {bE
EH$ b§~m g‘¶ bJVm h¡&

A~ h‘ {dÚwV Amdoem| Ho$ JwUm| H$m AÜ¶¶Z
H$aVo h¢ Am¡a ¶h OmZZo H$m à¶ËZ H$aVo h¢ {H$
AmH$me ‘| M‘H$Zo dmbr {~Obr Am¡a BZ Amdoem|
Ho$ ~rM ³¶m g§~§Y hmoVm h¡&

AmBE A~ {dÚwV Amdoem| Ho$ JwUm| H$mo Hw$N>
{H«$¶mAm| Ûmam g‘PZo H$m à¶mg H$a|&

EH$ ßbmpñQ>H$ H$s ñHo$b H$mo AnZo {ga na
aJ‹S>m|, Amn XoIoJo {H$ ¶h ñHo$b H$mJO Ho$ N>moQ>o-
N>mooQ>o Qw>H$‹S>m| H$mo AmH${f©V H$aVr h¡&

{ga Ho$ ~mbm| na aJ‹S>Zo go nhbo ¶h ñHo$b
H$mJO Ho$ Qw>H$‹S>m| H$mo AnZr Amoa AmH${f©V
³¶m| Zht H$aVr?

Kf©U Ûmam     YÁu\˙TYÁu\˙TYÁu\˙TYÁu\˙TYÁu\˙T

H$m¶©H$bmn-1
aJ‹S>Zo H$m à^md

EH$ n¡Z H$s Imbr [a{’$b H$mo N>moQ>o H$mJO
Ho$ Qw>H$‹S>m| Ho$ nmg BVZm ZOXrH$ bmBE {H$ ¶h
Ü¶mZ aho {H$ [a{’$b CZ Qw>H$‹S>m| H$mo Z Nw>E&
AmnZo ³¶m XoIm?

A~ Bg [a{’$b H$mo EH$ nm°brWrZ Ho$ Qw>H$‹S>o
na aJ{‹S>¶o Am¡a {’$a go EH$ ~ma H$mJO Ho$ Qw>H$‹S>m|
Ho$ nmg bmBE& Bg {H«$¶m H$mo H$aVo g‘¶ ¶h
Ü¶mZ aho {H$ [a{’$b Ho$ aJ‹S>o hþE {gao H$mo {H$gr
YmVw Ûmam ¶m Amn Z Nw>E§&

A~ EH$ H§$Kr boH$a Cgo Hw$N> g‘¶ VH$
AnZo ~mbm| ‘| aJ‹S>|& Bg H§$Kr H$mo H$mJO Ho$ N>moQ>o

[MÌ[MÌ[MÌ[MÌ[MÌ-1
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Cnamo³V Vm{bH$m Ûmam ¶h nVm bJm¶| {H$

³¶m g^r nXmWm] Zo EH$ hr JwU H$mo Xem©¶m& h‘

¶h ^r OmZZo H$m à¶mg H$a|Jo {H$ H$mJO Ho$

Qw>H$‹S>m| H$m AmH$f©U Ho$db dñVwAm| H$mo {H$gr

{deof nXmW© go aJ‹S>Zo go g§^d h¡&

O~ ßbmpñQ>H$ [a{’$b H$mo nm°brWrZ go aJ‹S>m

OmVm h¡, Vmo Cg na Hw$N> {dÚwV Amdoe O‘m

hmoVm h¡, Cgr àH$ma H§$Kr H$mo ~mbm| na aJ‹S>Zo

na Hw$N> {dÚwV Amdoe O‘m hmoVm h¡&

BZ dñVwAm| H$mo Amdoer dñVwE§ H$hVo h¢& BZ

Amdoer dñVwAm| H$s CnpñW{V go H$mJO Ho$ Qw>H$‹S>o

Ed§ ~mb ̂ r Amdo{eV hmoVo h¢& AmBE Hw$N> OmZr-

nhMmZr H$moB© AÝ¶ dñVwAm| H$mo AmH${f©V H$a|&

CX²Xoí¶ … CX²Xoí¶ … CX²Xoí¶ … CX²Xoí¶ … CX²Xoí¶ … {d{^Þ nXmWm] Ûmam aJ‹S>Zo na Amdo{eV
dñVwAm| H$m à^md&

dñVw gm‘J«r … dñVw gm‘J«r … dñVw gm‘J«r … dñVw gm‘J«r … dñVw gm‘J«r … Imbr n¡Z H$s [a{’$b, Jwã~mam,
H§$Kr, a~‹S>, ñQ>rb H$m Må‘M, nm°brWrZ H$m
Qw>H$‹S>m, H$moam H$mJO, D$Zr H$n‹S>m Am{X&

à{H«$¶m …

Cnamo³V Xr JB© dñVwAm| H$s Vm{bH$m-2 ‘| {X¶o
J¶o nXmWm] na aJ{‹S>¶o& A~ BZ dñVwAm| H$mo
H$mJO Ho$ Qw>H$‹S>m| Ho$ nmg bo OmAmo Am¡a XoImo {H$
³¶m ¶o dñVwE§ H$mJO Ho$ Qw>H$‹S>m| H$mo CZH$s Amoa
AmH${f©V H$aVr h¢? AnZo AdbmoH$Z H$mo Vm{bH$m-
2 ‘| hm§ ¶m Zht Ho$ ê$n ‘| {b{IE&

dñVwdñVwdñVwdñVwdñVw na rjU H o $  Cn¶m oJ ‘ |  {b¶m J¶m nXmWnarjU H o $  Cn¶m oJ ‘ |  {b¶m J¶m nXmWnarjU H o $  Cn¶m oJ ‘ |  {b¶m J¶m nXmWnarjU H o $  Cn¶m oJ ‘ |  {b¶m J¶m nXmWnarjU H o $  Cn¶m oJ ‘ |  {b¶m J¶m nXmW ©© ©© © aJ‹S>Zo go nhbo H$m à^mdaJ‹S>Zo go nhbo H$m à^mdaJ‹S>Zo go nhbo H$m à^mdaJ‹S>Zo go nhbo H$m à^mdaJ‹S>Zo go nhbo H$m à^md aJ‹S>Zo Ho$ ~mX H$m à^mdaJ‹S>Zo Ho$ ~mX H$m à^mdaJ‹S>Zo Ho$ ~mX H$m à^mdaJ‹S>Zo Ho$ ~mX H$m à^mdaJ‹S>Zo Ho$ ~mX H$m à^md

H$mJO Ho$ Qw>H$‹S>o H$mJO Ho$ Qw>H$‹S>o {ñWa hmoVo h¢ H$mJO Ho$ Qw>H$‹S>o [a{’$b
Ûmam AmH${f©V hmoVo h¢

gyIo nÎmm| Ho$ Qw>H$‹S>o ----- -----
gyIr Km§g ------ ------
H$mJO Ho$ Qw>H$‹S>o
gyIo nÎmm| Ho$ Qw>H$‹S>o ----- -----
gyIr Km§g ------ ------
H$mJO Ho$ Qw>H$‹S>o
gyIo nÎmm| Ho$ Qw>H$‹S>o ----- -----
gyIr Km§g ------ ------
H$mJO Ho$ Qw>H$‹S>o
gyIo nÎmm| Ho$ Qw>H$‹S>o ----- -----
gyIr Km§g ------ ------

[a{’$b

H§$Kr

Jwã~mam

nrZo H$s
Zbr

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-1

n«¶moJembm
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 Cnamo³V Vm{bH$m Ûmam AmnZo ³¶m {ZîH$f©

{ZH$mbm?

Hw$N> dñVwE§ O¡go [a{’$b, H§$Kr Am{X H$mo {H$gr

{deof nXmWm] go aJ‹S>Zo na do H$mJO Ho$ Qw>H$‹S>m|o H$mo

CZH$s Amoa AmH${f©V H$aVo h¢& AÝê$ dñVwE§ O¡go

Må‘M H$mo {H$gr nXmWm] go aJ‹S>Zo na H$mJO Ho$

Qw>H$‹S>m| H$mo AmH${f©V Zht H$aVm&

Hw$N> dñVwAm| H$mo aJ‹S>Zo Ho$ ~mX ^r do H$mJO

Ho$ Qw>H$‹S>m| H$mo AmH${f©V ³¶m| Zht H$aVo?

AmBE Bg KQ>Zm H$m nVm bJmZo H$m à¶mg

H$a|&

Amdoem| Ho$ àH$ma Am¡a CZH$m g‘Ýd¶
H$m¶©H$bmn-2

Amdoem| Ho$ àH$mam| H$mo g‘PZmAmdoem| Ho$ àH$mam| H$mo g‘PZmAmdoem| Ho$ àH$mam| H$mo g‘PZmAmdoem| Ho$ àH$mam| H$mo g‘PZmAmdoem| Ho$ àH$mam| H$mo g‘PZm

Xmo Jwã~mam| H$mo ’w$bmH$a CÝh| {MÌ ‘| {XImE
AZwgma bQ>H$mAmo& XmoZm| Jwã~mam| H$mo D$Zr H$n‹S>o
go aJ{‹S>¶o Am¡a N>mo‹S> Xr{OE&

dñVwdñVwdñVwdñVwdñVw BñVo‘mb nXmW©BñVo‘mb nXmW©BñVo‘mb nXmW©BñVo‘mb nXmW©BñVo‘mb nXmW© hm§ ¶m Zhthm§ ¶m Zhthm§ ¶m Zhthm§ ¶m Zhthm§ ¶m Zht

[a{’$b

dm¶wa{hV Jwã~mam

H§$Kr

a~‹S>

ñQ>rb H$m Må‘M

H$moam H$mJO ---------

nm°brWrZ H$m Qw>H$‹S>m hm§

D$Zr H$n‹S>m ---------
~mb ---------
nm°brWrZ H$m Qw>H$‹S>m ---------
D$Zr H$n‹S>m ---------
H$moam H$mJO ---------
nm°brWrZ H$m Qw>H$‹S>m ---------

D$Zr H$n‹S>m ---------

~mb ---------

nm°brWrZ H$m Qw>H$‹S>m ---------

D$Zr H$n‹S>m ---------
H$moam H$mJO ---------

nm°brWrZ H$m Qw>H$‹S>m ---------

D$Zr H$n‹S>m ---------

Vm{bH$m-2

 {MÌ{MÌ{MÌ{MÌ{MÌ-2(a)   [MÌ[MÌ[MÌ[MÌ[MÌ-2(b)
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AmBE BZ {ZarjUm| H$mo g§jon ‘| àñVwV H$a|&
1. Xmo Jwã~mam| H$mo g‘mZ nXmW© ‘| aJ‹S>Zo na do

{dH${f©V hmoVo h¢&
2. Xmo nm°brWrZ Ho$ Qw>H$‹S>m| H$mo g‘mZ nXmW© go

aJ‹S>Zo na {dH${f©V hmoVo h¢&
3. Amdo{eV Jwã~mam Amdo{eV [a{’$bH$s Amoa

AmH$[f©V hmoVm h¡&
Cnamo³V {Z[ajUm| Ho$ Ûmam AmnZo ³¶m {ZîH$f©
{ZH$mbm?
Amdo{eV Jwã~mam| H$m {dH$f©U ³¶m ¶h
Xem©Vm h¡ {H$ XmoZm| Jwã~mam| na g‘mZ Amdoe
h¡?
Amdo{eV Jwã~mao Am¡a Amdo{eV [a{’$b Ho$
~rM AmH$f©U ¶h Xem©Vm h¡ {H$ ³¶m CZ na
AbJ-AbJ Amdoe h¢?
³¶m ¶h {H«$¶m AmnH$mo gmdVt H$jm ‘| n‹T>o
hþE Mwå~H$ nmR> H$m ñ‘aU H$admVm h¡?
h‘ OmZVo h¢ {H$ Mwå~H$r¶ nXmWm] go O¡go

bmohm, {Z³H$b, H$mo~mëQ> go ~Zr dñVwAm| H$mo
AnZr Amoa AmH${f©V H$aVm h¡&

h‘ ¶h ^r OmZVo h¢ {H$ Mwå~H$ Ho$ {dnarV
Y«wd (CÎma-X{jU ¶m X{jU-CÎma) Amng ‘|
AmH${f©V hmoVo h¢, O~{H$ g‘mZ Y«wd (CÎma-CÎma
¶m X{jU-X{jU) EH$-Xÿgao go {dH${f©V hmoVo h¢&

³¶m h‘ ¶h {H«$¶m Am¡a Cnamo³V {H«$¶mAm| ‘|
g‘mZVm XoI gH$Vo h¢?

      ³¶m ¶h Xem©Vm h¡ {H$ Jwã~mao Am¡a [a{’$b na
AbJ-AbJ Amdoe h¡?
³¶m h‘ H$h gH$Vo h¢ {H$ Xmo àH$ma Ho$ Amdoe
hmoVo h¢?

(Ü¶mZ aho {H$ Jwã~mam| H$mo aJ‹S>Vo g‘¶ AmnH$m
hmW Jwã~mam| H$mo Z Ny>Zo nmE&

       AmnZo ³¶m tzQÁ?

EH$ [a{’$b na nm°brWrZ aJ{‹S>¶o& Bgo Ü¶mZnyd©H$
EH$ ßbmpñQ>H$ {Jbmg ‘| aImo& A~ Xÿgar [a[’$b
na ^r nm°brWrZ aJ{‹S>¶o& Xÿgar [a{’$b H$mo nhbo
{Jbmg ‘| aIr [a{’$b Ho$ nmg bmBE& Ü¶mZ aho
{H$ [a{’$bm| Ho$ aJ‹S>o {hñgo AmnHo$ hmW Ûmam EH$
Xÿgao H$mo ñne© Z H$ao&&

 ³¶m {Jbmg ‘| aIr [a{’$b na Hw$N> à^md
XoIm J¶m?
³¶m do EH$ Xÿgao ‘| AmH${f©V hþE ¶m
à{VH${f©V?
A~ aJ‹S>o hþE Jwã~mao H$mo {Jbmg ‘| aIo [a{’$b

Ho$ nmg bmAmo Am¡a à{V{H«$¶m Xo{IE&

 ³¶m do EH$-Xÿgao go AmH${f©V hþE ¶m
à{VH${f©V?
Bg {H«$¶m Ho$ nhbo Xmo MaUm| ‘| Xmo dñVwE§

(Cn¶w³V nXmW© Ûmam aJ‹S>Zo na) EH$ hr nXmW© Ûmam
aJ‹S>r JB© Wt&

Vrgao MaU ‘| dñVwAm| H$mo AbJ nXmWm] Ûmam
aJ‹S>m J¶m Wm&

[MÌ[MÌ[MÌ[MÌ[MÌ     -3
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[MÌ [MÌ [MÌ [MÌ [MÌ -4 : Amdoe H$s CnpñW{V H$s Om§M hoVw {MÌAmdoe H$s CnpñW{V H$s Om§M hoVw {MÌAmdoe H$s CnpñW{V H$s Om§M hoVw {MÌAmdoe H$s CnpñW{V H$s Om§M hoVw {MÌAmdoe H$s CnpñW{V H$s Om§M hoVw {MÌ

A~ H$m§M H$s N>‹S> {Ogo {H$ D$Zr H$n‹S>o Ûmam
aJ‹S>m J¶m h¡ H$mo Bg bQ>Ho$ hþE Jmobo Ho$ g‘rn
bmAmo& AmnZo ³¶m XoIm? ³¶m ¶h J|X N>‹S> H$s
Amoa AmH${f©V hwAm ¶m {dH${f©V?

A~ Bg Amdo{eV H$m§M H$s N>‹S> H$mo Mm§Xr H$s
nÝZr na Nw>Amo& H$m§M H$s N>‹S> H$mo Jmobo go AbJ
H$amo Am¡a {’$a go D$Zr H$n‹S>o go aJ‹S> H$a bQ>Ho$ hþE
Jmobo Ho$ g‘rn bmAmo&

AmnZo ³¶m g‘rjm H$s?
³¶m ¶h H$m§M H$s N>‹S> H$s Amoa AmH$[f©V hþAm
¶m {dH${f©V?
nhbr ~ma AmnZo XoIm hmoJm {H$ W‘m}H$mob Ho$

Jmoobo H$m§M H$s N>‹S> H$s Amoa AmH${f©V hþE Am¡a
Xÿgar ~ma {dH${f©V&

Jmobo H$s J{V ‘| ~Xbmd H$m ³¶m H$maU h¡?
¶{X {H$gr Amdo{eV dñVw H$mo {H$gr AZAmdo{eV

dñVw Ho$ g‘rn bm¶m OmE, Vmo dh Cg dñVw na
{dnarV Amdoe ào[aV (CËnÞ) H$aVr h¡ Am¡a ñd¶§
Xÿgar dñVw H$s Amoa AmH${f©V hmoVr h¡&

Cnamo³V à¶moJ ‘| O~ H$moB© Amdo{eV dñVw
(D$Zr H$n‹S>o Ûmam aJ‹S>r hþB© H$m§M H$s N>‹S>) H$mo
{H$gr AZmdo{eV dñVw (W‘m}H$mob) Ho$ g‘rn bm¶m
OmVm h¡, Vmo Cg AZmdo{eV dñVw na {dnarV
Amdoe ào[aV hmoVm h¡ Am¡a dh H$m§M H$s N>‹S> H$s
Amoa AmH${f©V hmoVr h¡&

Xÿgao narjU ‘| h‘Zo W‘m}H$mob Ho$ Jmobm| H$mo
Amdo{eV H$m§M H$s N>‹S> Ûmam Amdo{eV {H$¶m& O~
H$m§M H$s N>‹S> H$mo Jmobo Ho$ g‘rn bm¶m J¶m, Vmo

³¶m g‘mZ Amdoe {dH${f©V hmoVo h¢ Am¡a {dnarV
Amdoe Amng ‘| AmH${f©V hmoVo h¢?
Eogm ‘mZZm h¡ {H$ H$m§M H$s N>‹S> H$mo D$Zr

H$n‹S>o go aJ‹S>Zo na N>‹S> na YZmdoe Am¡a D$Zr
H$n‹S>o na F$Umdo{fV Amdoe O‘m hmoVm h¡&

¶h XoIm J¶m h¡ {H$ O~ Amdo{eV H$m§M H$s
N>‹S> H$mo Amdo{eV ßbmpñQ>H$ N>‹S> ({Ogo {H$ nm°brWrZ
Qw>H$‹S>o go aJ‹S>m J¶m h¡) Ho$ nmg bo OmZo na XmoZm| ‘|
AmH$f©U hmoVm h¡&
 ßbmpñQ>H$ H$s N>‹S> na H$m¡Zgm Amdoe h¡?

AmnZo OmZm hmoJm {H$ ßbmpñQ>H$ N>‹S> na
F$Umdo{eV Amdoe h¡&

AmnH$m AZw‘mZ ghr h¡ ¶m JbV, AnZo
AÜ¶mnH$ go MMm© H$a|&
aJ‹S>Zo go CËnÞ Amdoe pñWa hmoVo h¢& do ñd¶§

J{V Zht H$aVo& O~ Amdoe J{V H$aVo h¢, Vmo
{dÚwV Ymam CËnÞ H$aVo h¢&

AmnZo {nN>br H$jmAm| ‘| {H$gr {dÚwV n[anW
H$mo ObVo hþE ~ë~ H$mo XoIm hmoJm&

{H$gr n[anW ‘| {dÚwV Ymam H$m ~hZm Amdoem|
H$s J{V H$mo Xem©Vm h¡&

H$m¶©H$bmn-3

{H$gr dñVw na Amdoe H$s CnpñW{V H$m
nVm bJmZm-

EH$ W‘m}H$mob MmXa (erQ>) H$mo N>moQ>o-N>moQ>o
Qw>H$‹S>m| ‘| H$mQ>mo Am¡a BÝh| EH$ Mm§Xr ({‘R>mB¶m| H$mo
gOmZo ‘|) H$s nÝZr naV ‘| bnoQ> Xmo& Bgo EH$
YmJo H$s ghm¶Vm go ñQ>¢S> na bQ>H$m Xmo& (O¡go H$s
{MÌ-4) ‘| Xem©¶m J¶m h¡&
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ì`dhma hmoJm?
Š`m ò CnH$aU {nÊS> Ho$ Amdoe H$m nVm
bJmZo _| Cn`moJr h¡?
Š`m Amn ~Vm gH$Vo h¡ {H$ n{Å>`m| EH$ Xÿgao
H$mo Š`m| {dH${f©V H$aVr h¡?
Aë ỳ{_Zr`_ H$s n{Å>̀ m| H$mo Šbrn Ûmam [a{\$b

Ho$ _mÜ`_ go g_mZ Amdoe àmá hmoVm h¡& AV…
g_mZ Amdoe dmbr n{Å>`m| EH$ Xÿgao H$mo {dH${f©V
H$a Xÿa T>Ho$bVr h¢&

Bg CnH$aU Ûmam {nÊS> Ho$ Amdoe H$m nVm
bJm`m Om gH$Vm h¡& Bg CnH$aU H$m o
BbmoŠQ´>moñH$mon H$hm OmVm h¡& (nhbo Bg_| ñdU©nÌr
H$m Cn`moJ {H$`m OmVm Wm) Cnamoº$ {H«$`m _|
h_Zo XoIm H$s YmVw MmbH$ Ûmam {dÚwV Amdoe
H$mo EH$ dó go Xÿgao _| ôOm Om gH$Vm h¡&

A~ nona Šbrn H$mo gmdYmZr nyd©H$ hmW go
ñne© H$s{OE VWm n{Å>`m| Ho$ n[adV©Z H$mo Xo{IE&
do EH$ Xÿgao Ho$ nmg AmH$a AnZr nyd©dV pñW{V
H$mo àmßV hm|Jo&

n{Å>`m| Ho$ Amdoe H$mo XmohamBE VWm Šbrn
H$mo ñne© H$s{OE& àË`oH$ ~ma Amn XoI|Jo {H$
AmnHo$ ñne© H$aVo hr n{Å>`m± AmnZo Amdoe H$mo
Imo XoVr h¡&

Eogm Š`mo| hmoVm h¡?
O¡go hr Amn Cgo ñne© H$aVo h¡ Vmo n{Å`m±

AmnHo$ eara Ho$ _mÜ`_ go Amdoe H$mo n¥Ïdr _|
^oO XoVr h¡& h_ H$hVo h¡ {H$ n{Å>`m| H$mo Amdo{eV
{H$`m J`m h¡&

Amdoe H$s `h ñWmZmÝVaU à{H«$`m {Oggo
{nÊS> Ûmam Amdoe H$mo n¥Ïdr _| ^oOm OmVm h¡ Cgo
AWm]J (earthing) H$hVo h¡&

^dZm| H$mo AWvJ  {d{Y go {H$gr VS>H$ Ûmam
hmoZo dmbo {~Obr Ho$ PQ>H$m| go gwa{jV {H$`m
OmVm h¡&

XmoZm| ‘| g‘mZ Amdoe CËnÞ hþAm, {Oggo {H$
Jmobm H$m§M H$s N>‹S> ‘| {dH${f©V hþAm&

Cnamo³V narjU go h‘Zo XoIm {H$ Ho$db AmH$f©U
hr {H$gr Amdoe H$s CnpñW{V H$mo Xem©Vm h¡&

{H«$¶m H$bmn-4
Amdoe Ho$ ñWmZmÝVaU H$mo Xem©Zm

 Om_ (jam) H$s Imbr ~moVb bmo& ~moVb
H$s _w§±h go Wmo‹S>m ~‹S>m H$mS>©~moS>© br{OE&

Cg_| EH$ N>oX ~ZmAm| {Oggo EH$ nona
Šbrn Cg_| ôO gHo$& Šbrn H$mo {MÌ- 5 _|
Xem©E AZwgma Imo{bE&

{MÌ{MÌ{MÌ{MÌ{MÌ-5

Aë ỳ{_Zr`_ H$s 4 g|._r × 1_mn dmbr Xmo
nÅ>r`m| H$mo H$mQ> H$a nona Šbrn na bQ>H$mBE&

Šbrn H$m Aë ỳ{_Zr`_ dmbm ^mJ H$moS>©~moS>©
H$o$ N>oX go A§Xa ^o{OE {MÌ-5 Xem©E AZwgma dh
bå~dV hmoZr Mm{hE&

EH$ [a{\$b H$mo Amdo{eV H$a Cgo Šbrn Ho$
EH$ {gao na Omo{‹S>E&

Š`m Aë ỳ{_Zr`_ H$s nÅ>r na H$moB© à^md
{XImB© XoJm?
Š`m do EH$ Xygao H$mo AmH${f©V H$aVo h¡§ `m
{dH${f©V?
A~ Xygao Amdo{eV {nÊS> H$mo nona Šbrn Ho$
{gjao go ñne© H$s{OE&
Š`m g^r pñW{V`m| _| n{Å>`m| H$m EH$ O¡gm
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{~Obr H$s H$hmZr

{MÌ-6

A~ h_ {~Obr H$mo aJ‹S> Ûmam CËnÞ Amdoe
Ho$ ê$n _| g_Pm gH$Vo h¡& VII dr H$jm _| AmnZo
n‹T>m Wm {H$ hdmAm| H$s VoO J{V Ho$ H$maU
{~Obr¶m±  H$‹S>H$Vr h¡&

dmµµ¶‘| g§M[aV ~mXb dm¶w Ho$H$Um| Ho$ Kf©U
Ho$ H$maU Amdoe H$mo àmá H$aVo  h¡& O¡go {H$
~rXb H$s gVh ~hþV ~‹S>r hmoVr h¡ Bg{bE
CgHo$ Ûmam àmá Amdoe ^r A{YH$ hmoVm h¡&

O~ Amdo{eV ~mXb Xÿgao ~mXbm|  Ho$ {ZH$Q>
AmVo h¡ {d {dn[aV Amdoe H$mo CËnÞ H$aVo h¡
VWm EH$ Xÿgao Ho$ nmg J{V H$aVo  h¡&

bo{H$Z CZHo$ ~rM CnpñWV dm¶w {dÚwVH$s
Hw$MmbH$ hmoZo Ho$ H$maU dh Amdoe H$mo ñWmZmÝVaU
H$mo amoH$Vr h¡ O~ Amdoe H$s EH${ÌV ‘mÌm
A{YH$ hmoVr h¡ dm¶w Omo gmYmaU {dÚwV H$m
Hw$MmbH$ hmoVm h¡& dh àdmh H$mo Zht amoH$ gH$Vm&

AV… YmZode VWm F$Umdoe H$m ñWmZmÝVaU
hmoVm h¡ Omo {~Obr H$s M‘H$ VWm ~mXbm| Hy$
JS>JS>mhQ> H$mo CËnÞ H$aVm h¡& Bg à{H«$¶m H$mo
{dÚwV CËgO©Z H$hm OmVm h¡&

{dÚwV CËgO©Z H$s {H«$¶m Xmo ¶m Xmo  go
A{YH$ ~mXbm| Ho$ ~rM ¶m ~mXb VWm n¥Ïdr Ho$
~rM hmoVm h¡& àmMrZ H$mb O¡go AmOH$b {~Obr

go S>aZo H$s Amdí¶H$Vm Zht & ³¶m|{H$ h‘Zo CgHo$
‘ybVËd H$mo OmZ {b¶m h¡&

d¡km{ZH$ h‘mar YmaUm  H$mo ~XbZo Ho$ AZoH$
à¶ËZ H$a aho h¡& O¡go {H$ {~Obr Ho$  {JaZo go
OmZ-‘mb H$m ZwH$gmZ hmoVm h¡ Bg{bE AnZr
gwajm Ho$ {bE Hw$N> H$X‘ CR>mZm Oê$ar h¡&

{~Obr go gwajm
1. Vy’$mZ Ho$ g‘¶ H$m¡Zgr OJh gwa{jV hmoVr

h¡?
Ka ¶m H$‘ D±$MmB© dmbm ^dZ
¶{X Amn ~g ¶m H$ma ‘| g’$a H$a aho h¡
Vmo Amn CgHo$ XadmOo Am¡a {I‹S>H$s¶± ~§X
H$a gwa{jV ah gH$Vo h¡
¶{X Amn O§Jb ‘| ahVo h¡ Vmo  H$‘ D§$MmB©
no‹S>m|  Ho$ {ZMo Amn gwa{jV ah gH$Vo h¡.

2. Vy’$mZ Ho$ g‘¶ H$m¡Zgr OJh gwa{jV Zht
h¡&
Iwbr OJh ‘| Ky‘Zm&
Iwbr OJh na ¶m ~JrMo  ‘| D§$Mo noS>m| Ho$
ZrMo I‹S>o ahZm&
Eogr ~hþ‘§{Obm ^dZo {Og‘|  {~Obr H$s
gwMmbH$ ì¶dñWmZ hmo&
{~Obr ¶m Q>obr’$moZ Ho$ I§~o Ho$  nmg I‹S>o
ahZm&
’$moZ na ~mV  H$aZm&
{dÚwV CnH$aU O¡go  Q>r.dr Am¡a H$åß¶yQ>a
H$m Cn¶moJ H$aZm&.

{~Obr MmbH$
{~Obr Ho$ à^md go ~MZo Ho$ {bE ^dZm| ‘|

{~Obr MmbH$ CnH$aU H$m Cn¶moJ {H$¶m OmVm
h¡& ^dZ go D±$Mr EH$ YmVw H$s N>S> H$mo {Xdmam|
‘| ^dZ {Z‘m©U  Ho$ g‘¶ bJmBE&
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N>‹S> Ho$ EH$ {gao H$mo hdm ‘| Iwbm N>mo‹S> {X¶m
OmVm  h¡& Xÿgao {gao H$mo  O‘rZ ‘| JhamB© VH$ ¶o
OmH$a Jm‹T>  {X¶m OmVm h¡& ¶h N>‹S> {dÚwV
Amdoe H$mo  n¥Ïdr ‘| ¶o OmZo H$m gab gmYZ
~ZVr  h¡&

hdm ‘| Iwbm N>mo‹S>m J¶m {gam ^dZ H$s
D±$MmB© go bå~m hmoVm h¡ Bg{bE dh {~Obr Ho$
{JaZo go  Cgo nhbo J«hU H$a boVm h¡ ³¶m|{H$
CgH$s D§$MmB© ~mXbm| go ^dZ H$s Anojm A{YH$
g‘rn hmoVm h¡&

My±H$s dh {dÚwV H$m gwMmbH$ hmoVm  h¡ dh
Amdoe H$mo AmgmZr go n¥Ïdr ‘| ^oOH$a ^dZ H$mo

ZwH$gmZ go ~MmVm  h¡&
Hw$N> hX VH$ ̂ dZ H$s gwajm H$aVo h¡& bo{IZ

Vy’$mZ Ho$ g‘¶ CÝh| Zht Ny>Zm Mm{hE&

ŷH§$n
 àmH¥${VH$ AmnXm¶o O¡go {~Obr H$m {JaZm,

~m‹T>, MH«$dV OZ Am¡a g§n{V H$mo H$m’$s ZwH$gmZ
nhþ±MmVm h¡& gwX¡d de BZH$s Hw$N> hX VH$
nyd©H$ënZm H$s Om gH$Vr h¡&

‘mn {dÚm {dfoek {d^mJ (metrological
department) Hw$N> joÌm| Ho$ Vy’$mZm| H$s OmZH$mar

Xo gH$Vo h¡& O~ H$^r ^r  Vy’$mZ AmVm h¡ Vmo
CgHo$ gmW {~Obr VWm MH«$dmV H$s ̂ r g§^mdZm
hmoVr h¡&

Bg KQ>Zm go hmoZo dmbr j{V go AnZr
gwajm H$aZo H$m Hw$N> g‘¶ {‘bVm h¡&

AmO ̂ r EH$ Eogr àmH¥${VH$ AmnXm h¡ {OgH$s
nyd© H$ënZm Zht H$s Om gH$Vr  h¡ dh h¡ ̂ yH$ån&
dh  ~‹S>r ‘mÌm  ‘| Am¡a gån{V H$mo ZwH$gmZ
nhþ±MmVr h¡.

CÎmar H$í‘ra Ho$ ¶war VWm V§JYma ZJam| ‘| 8
A³Q>mo~a 2005 H$mo ~hþV ~‹S>m ^yH$ån Am¶m Wm&
Cggo nhbo JwOamV Ho$ ŵO {Obo  ‘| 26 OZdar
2001 H$mo ^r ~‹S>m ^wH$ån Am¶m Wm&

{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn-5

^yH$ån go  hmoZo dmbo  j{V H$s gyMZmAm| H$mo
EH${ÌV H$aZm

AnZo nmbH$m|  go BZ ^yH$ånm|  ‘| hþB© àmU
Am¡a gån{Îm Ho$ j{V H$s OmZH$mar àmá H$s{OE&
BZ {XZm| Ho$ g‘mMma nÌm| VWm n{ÌH$mAm| ‘| N>no
^yH$ån Ho$ {MÌm| H$mo EH${ÌV H$s{OE&

 EH$ ̂ yH$ån go à^m{dV bmoJm| na EH$ g§{já
ZmoQ> ~ZmBE&

ŷH$ån ³¶m h¡?
O~ ŷH$ån AmVm h¡ Vmo  ³¶m hmoVm h¡?
CgHo$ à^md H$mo H$‘  H$aZo Ho$ {bE h‘ ³¶m
H$a gH$Vo  h¡?
H$w$N> àíZm| H$s MMm© h‘ ZrMo H$a|Jo&

^yH$ån ³¶m h¡?
n¥Ïdr H$m H§$nZ ¶m  hbMb Omo Hw$N> jUm| Ho$

{bE hmoVm  h¡  Cgo ^yH$ån H$hVo h¡& n¥Ïdr H$s
gVah na JhamB© ‘| hmoZo dmbo {djmo^ Ho$ H$maU
^yH$ån hmoVo h¡&

{MÌ-7
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{MÌ-8

Hw$N> nm¡am{UH$/bmoH$ H$WmAm| ‘| H$hm J¶m  h¡
{H$ n¥Ïdr ~¡b Ho$ qgJ na aIr JB© h¡ O~ dh
EH$ qgJ go Xÿgao  na n¥Ïdr H$mo hQ>mVm h¡ Vmo
^yH$ån AmVm  h¡&

¶h H¡$go gË¶ hmo gH$Vm  h¡?
^yH§$n h‘oem n¥Ïdr na ha OJh na AmVo

ahVo h¡& Hw$N> EH$ H$mo Ü¶mZ ^r Zht {X¶m OmVm
h¡& A{YH$Va ~‹S>o ^yH$ån Zht hmoVo h¡& do ^dZm|,
nwbm| ~m±Ymo VWm bmoJm| H$mo ~hþV ZwH$gmZ nhþ±MmVo
h¡&

Cggo àmU VWm gånÎmr H$mo ~hþV ZwH$gmZ
hmoVm h¡& ̂ yH$ånm| g ~m‹T>, ̂ yñdIbZ, VWm gwZm‘r
^r AmVo h¡&

 26 {Xgå~a2004 H$mo {hÝX ‘hmgmJa ‘|
^¶§H$a gwZm‘r Am¶m Wm& g‘wÐ VQ>r¶ joÌm| Cggo
~hþV j{V nhþ±Mr Wr&

{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn{H«$¶m H$bmn-----6
‘mZ{MÌ ‘| gyZm‘r à^m{dV joÌm| H$mo gy{MV
H$aZm&

EH$ {díd H$m ‘mZ{MÌ boH$a Cg‘| ^maV Ho$
nydu¶ VQ> VWm A§S>‘mZ VWm {ZH$mo~ma H$mo Xem©BE&
{hÝX ‘hmgmJa Ho$ {ZH$Q> Xoe Omo gwZm‘r go
à^m{dV hþE h¡ CÝh| Xem©BE&

AmnHo$ nmbH$ ¶m Ka Ho$ Xÿgao ~wOwJ© ¶m
nS>mo{g¶m| go gwZm‘r Ho$ Ûmam ^maV ‘| hþE j{V
H$s OmZH$mar EH${ÌV H$s{OE&

^yH$ån Ho$ H$maU ³¶m h¡?
 n¥Ïdr Ho$ A§Xa {djmô  H$m H$maU ³¶m hmo

gH$Vm h¡?
àmMrZ H$mb ‘| bmoJ ^yH$ån Ho$ ghr H$maU

Zht OmZVo Wo& CZHo$ {dMmam| H$mo nm¡am{UH$/bmoH$
H$WmAm| ‘| Xem©¶m J¶m h¡& g§gma Ho$ Xÿgao ^mJm|
‘| ^r ¶hr YmaUmE± ’¡$br hþB© h¡&

A~ h‘ OmZVo h¡ {H$ n¥Ïdr g~go Cnar
gVh ‘| Am§V[aH$ {djmô  Ho$ H$maU hbMb CËnÞ
hmoVr h¡&n¥Ïdr H$s Bg D$nar gVh H$mo nnS>r
H$hVo h¡&

n¥Ïdr H$m ~mhar {hñgm nyU© ê$n go EH$ Zht
h¡& dh H$B© gVhm| ‘| ~±Q>r hmoVr h¡& Bg gVhm| ‘|
h‘oem hbMb hmoVr ahVr h¡& {MÌ-9(a) 9(b)
Xo{IE

O~ do EH$ Xÿgao na MT> OmVr h¡ ¶m gVh
EH$ Xÿgao Ho$ ZrMo {IgH$ OmVo h¡ Vmo Cggo n¥Ïdr
H$s D$nar gVh na {djmo^ CËnÞ hmoVm h¡&

{MÌ-9(a)

{MÌ-9(b)
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¶hr {djmô  h‘| n¥Ïdr H$s ~mhar gVh na
^yH$ån Ho$ ê$n ‘| {XImB© XoVo h¡& A{YH$Va n¥Ïdr
Ho$ gVhm| H$s J{V Ho$ H$maU hr ^yH$ånm| H$m
{Z‘m©U hmoVm h¡&

My§H$s gVhm| H$s J{V Ho$ H$maU ̂ yH$ån {Z‘m©U
hmoVo h¡ gVh Ho$ {H$Zmao dmbo joÌm| H$mo H$‘Omoa
joÌ(weak zones) Ho$ ê$n ‘| OmZVo h¡ Ohm± na
A{YH$Va ^yH$ånm| H$s g§^mdZmE± hmoVr h¡&

BZ joÌm| H$mo {gñ‘rH$ ¶m H$‘Omoa joÌ ^r
H$hVo h¡& ^maV ‘| Eogo joÌ H$í‘ra, npíM‘r
VWm Ho$ÝÐr¶ {h‘mb¶ joÌ nyU© CÎmar - nydu VQ>,
H$ÀN> H$m aUjoÌ amOñWmZ VWm J§Jm-qgYw nR>mam
X{jU ^maV Ho$ ^r Hw$N> joÌ Bg ^mJ ‘| AmVo
h¡& (danger zone) {MÌ-10 ‘| Xo{IE

³¶m h‘ AmJo AmZo dmbo ̂ yH$ån H$s nyd©H$ënZm
H$a gH$Vo h¡?
ŷH$ån Ho$ nyd© {MÝh ³¶m h¡?

^yH$ån {deofk (Seismologists) ‘| ̂ yH$ån
‘mnZ Ho$ Xmo CnH$aUm| H$m Cn¶moJ H$aVo h¡,
{gg‘moJ«m’$ VWm {gg‘moñH$mon& {gg‘moJ«m’$ dh
CnH$aU h¡ Omo ^yH$ån Ho$ H$maU CËnÞ Va§Jm| H$mo

‘mnVm h¡&
{gg‘moñH$mon dh CnH$aU h¡ Omo ^yH$ån Ho$

g‘¶ H$mo ~VmVm h¡& Xygao gmYmaU CnH$aUm|
O¡go hr {gg‘moñH$mon H$mo {~Zm {H$gr VH$ZrH$ Ho$
Cn¶moJ ‘| bm gH$Vo h¡&

^yH$ån H$s Vrd«Vm H$mo H¡$go ‘mnVo h¡?

ŷH$ån H$s e{º$ H$mo CgHo$ [a³Q>a ñHo$b na
CgH$s A{YH$Vm Ho$ AmYma na Xem©¶m OmVm h¡&
j{VJ«ñV ̂ yH$ånm| H$s Vrd«Vm [a³Q>a ñHo$b na 7 go
A{YH$ hmoVrh¡&

^wO VWm H$í‘ra XmoZm| H$s ̂ yH$ån Vrd«Vm7.5
go A{YH$ Wr&

h‘ ^yH$ån Ho$ n¸o$ H$maUm| H$mo OmZVo hwE ^r
AmOH$b AmZo dmbo ^yH$ån H$s nyU©H$ënZm Zhr§
H$a gH$Vo h¡? n¥Ïdr H$s hbMb Ádmbm‘wIr ’$Q>Zo
Ho$ H$maU ¶m CëH$mnmVm| H$m n¥Ïdr go Q>H$amZo H$o$
H$maU ^r hmo gH$Vr h¡& ¶m {’$a Am§V[akH$
na‘mUw {dÀN>oXZ go ^r hbMb hmo gH$Vr h¡&

¶h hbMb Ho$ H$maU n¥Ïdr H$s gVh na
Va§Jo CËnÞ hmoV h¡& Cgr H$mo grg‘rH$ Va§Jo
H$hVo h¡& BZ Va§Jm| H$mo {gg‘moJ«m’$ Ûmam [aH$mS>©
{H$¶m OmVm h¡&

{MÌ-10

{MÌ-11
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n[a‘mU ŷånH$ H$m à^md

 3.5go H$‘ gm‘mÝ¶V…nhMmZ Zht gH$Vo bo{H$Z [aH$mS>© H$a gH$Vo h¡&

3.5-5.4 A{YH$Va AmVo bo{H$Z Zï> H$aZo H$r H$‘ g§̂ mdZm

5.5-6.0 n¸$o ^dZm|  H$mo N>moQ>m gm Zï>& N>moQ>o go àm§V Ho$ H$ƒo ^dZm| H$mo A{YH$
ZîQ> H$aVm h¡&

6.1-6.9 bJ^J 100 {H$.‘r VH$ Ho$ {ZH$mg ¶mo½¶ àm§V ‘| ~hþV  Zï> H$aVm  h¡&

7.0-7.9 ~‹S>m ŷH§$n, ~hþV ~‹S>m joÌ ‘| AË¶{YH$ Zï> H$aVm h¡&

8  Cg go Á¶mXm   ŷH§$n AZoH eVH$ {H$.‘r VH$ Ho$ joÌ ‘| AË¶{YH$ Zï>

Bg CnH$aU ‘| {g’©$ EH$ H§$n{Z N>‹S> ¶m
bmobH$ hmoVm h¡, Omo n¥Ïdr H$s hbMb Ho$ gmW hr
H§${nV hmoZo bJVm h¡&

CgH$m noZ {gg‘rH$ Va§Jm| H$mo H$mJO na
[aH$mS>© H$aVm h¡& BZ Va§Jm| Ho$ AÜ¶¶Z go hr
d¡km{ZH$ ^yH$ån H$m nyU© ‘mZ{MÌ ~ZmVo h¡&

Xÿgao ñHo$bm| H$s Vah, [a³Q>a ñHo$b gab
aoIr¶o Zht hmoVm h¡& AWm©V ^yH$ån H$s 6 Vrd«Vm

H$s j{V  4 Vrd«Vm dmbo j{V go S>oT> JwUm A{YH$

Zht hmoVr h¡&.

O~H$s 2 Vrd«Vm H$s ~‹T>moVar 1000 JwZm A{YH$

j{V H$s j‘Vm aIVm h¡& CXmhaUmW© 6 Vrd«Vm

dmbm ^yH$ån, 4 Vrd«Vm dmbo ŷH$ån go hOma

JwZm A{YH$ j{V nhþ±MmVm h¡&.

ŷH$ån ‘mnZ H$s Xÿgar {d{Y ‘| J{V Vrd«Vm

ñHo$b Ho$ Cn¶moJ go Xmof nyU© OmoZ(fault zone)

go {dñWmnZ H$mo ‘mnm OmVm h¡& dhm± na {XE JE

{~ÝXþ go ^y{‘ {dñWmnZ H$mo ‘mnm OmVm h¡&

J{V Vrd«Vm ‘| ŷH$ån Ûmam CËg{O©V D$Om©

H$mo [a³Q>a ñHo$b go ^r A{YH$ ghr T>§J go ‘mnm

OmVm h¡& Bg {d{Y ‘| hr ^yH$ån H$mo ~‹S>r ‘mÌm

H$mo ghr T>§J go ‘mnm OmVm h¡&

{MÌ-12 EH$ ^yH§$n‘mnr

Vm{bH$m-3 : [a³Q>a ñHo$b arqS>J Am¡a ^yH§$n Ho$ à^md[a³Q>a ñHo$b arqS>J Am¡a ^yH§$n Ho$ à^md[a³Q>a ñHo$b arqS>J Am¡a ^yH§$n Ho$ à^md[a³Q>a ñHo$b arqS>J Am¡a ^yH§$n Ho$ à^md[a³Q>a ñHo$b arqS>J Am¡a ^yH§$n Ho$ à^md
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{Xdma H$s K‹S>r,’$moQ>m| ’«o$‘, dmQ>a {hQ>a H$mo
bQ>H$mVo g‘¶ Bg ~mV H$m Ü¶mZ aIo H$s
dh ŷH$ån Ho$ g‘¶ Ka Ho$ ì¶{º$¶m| na Z
{Jao&
³¶m|{H$ Hw$N> ^dZm| ‘| ^yH$ån Ho$ g‘¶ AmJ
bJ gH$Vr h¡& Bg{bE D§$Mo ^dZm| ‘| AJ«Zr
em‘H$ ¶§Ì H$m AÀN>r H$m¶© pñW{V ‘| hmoZm
Amdí¶H$ h¡&

Ho$ÝX«r¶ ^dZ emoY g§ñWm (The Central

Building Research Institute), ( Roorkee) Zo ̂ yH§$n
gwa{jV ^dZm| Ho$ {Z‘m©U H$s OmZH$mar H$mo
~‹T>mdm {X¶m h¡&

O~ ^yH$ån Ho$ PQ>Ho$ bJVo h¡ Vmo {ZåZ
{b{IV gmdYm{Z¶m± ~aVZr Mm{hE&

V∫ Nz˛ ßyo∫
O~ VH$ H§$nZ hmoVm ahVm h¡ V~ VH$ Q>o~b
Ho$ ZrMo ~¡R>o OmZm Mm{hE&
bå~r VWm ^mar dñVwAm| go Xÿa ahZm Mm{hE
Omo AmnHo$ D$na {Ja gH$Vo h¡&
V∫ Nz˛ §Á“∫
Eogr OJh Vbm{eE Omo ~‹S>o ^dZm| go, no‹S>m|
go VWm Cnar {~Obr Vmam| go Xÿa hmo& O‘rZ
na boQ> OmBE&

               oz¬ÊTÁmÁ ‘| ^yH§$n
³¶m Amn oz¬ÊTÁmÁ Ho$ CZ joÌm| H$mo OmZVo h¡
Ohm± na ̂ yH$ån AmVo h¡ CgH$s {H$VZr Vrd«Vm
hmoVr h¡?
Vm{bH$m-1 ‘| oz¬ÊTÁmÁ ‘| ^yH$ån dmbo joÌ

H$m {Z[ajU H$s{OE& oz¬ÊTÁmÁ Nz˛ ^yH$ån {n{‹S>V
joÌ {ZåZ àH$ma h¡&

{gg‘rH$ à^m{dV joÌ ™ı h¡Xam~mX eha H$mo
µOmoZ ii ‘| aIm J¶m h¡&

^yH$§n go gwajmgo gwajmgo gwajmgo gwajmgo gwajm

{nN>bo AÜ¶¶Z go h‘ OmZ J¶m h¡ {H$ ̂ yH§$n
H$m AZw‘mZ Zht bJm ¶m Om gH$Vm h¡& h‘Zo
XoIm {H$ do ‘hm{dZmeH$mar hmoVo h¡& Bg{bE
h‘oem AnZr gwajm Ho$ {bE Hw$N> Amdí¶H$ H$X‘
CR>mZo Mm{hE& ^yH§$n à^mdr joÌ Ohm± ^yH§$n
AmZo H$s A{YH$ g§^mdZmE± hmoVr h¡

dhm± na {deof V¡¶m[a¶m| H$s Amdí¶H$Vm
hmoVr h¡ g~go nhbo Bg joÌ Ho$ ^dZm| H$m
AmH$ma n¥Ïdr Ho$ PQ>H$m| H$mo ghZ H$aZo dmbo hmoZo
Mm{hE&

AmYw{ZH$ ^dZ VH$ZrH$ BgH$m| g§̂ d H$aVo
h¡& ¶h gy{MV {H$¶m OmVm h¡ {H$ {Z‘m©U gm‘mÝ¶
hmoZo Mm{hE {Oggo do Ëd[aV gwa{jV hmo&

gw{e{jV dñVwH$ma VWm gw¶mo½¶ B§{O{Z¶a go
g§nH©$ H$s{OE&
A{YH$ à^m{dV joÌm| ‘| ^mar {Z‘m©U dñVwAm|
H$s Anojm bH$‹S>r VWm {‘Å>r H$m Cn¶moJ H$aZm
Mm{hE& N>Vm| H$mo {OVZm hmo gHo$ CVZm hëH$m
~ZmZm Mm{hE& {H$gr H$maUde ¶{X ^dZ
{JaVm h¡ Vmo A{YH$ ZwH$gmZ Zht hmoJm&
Ab‘mar VWm eoë’$m| (shelves) H$mo {Xdmam|
‘| hr ~ZZm Mm{hE {Oggo do AmgmZr go Z
{Jao&

{MÌ-13
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‘w»¶ eãX

nn‹S>r, CËgO©Z, n¥Ïdr H$s gVh, ŷH§$n, Ebo³Q´>moñH$mon, {~Obr, {~Obr MmbH$, F$UmË‘H$ Amdoe,
YZmË‘H$ Amdoe, [a³Q>a ñHo$b, {gg‘moJ«m’$, Vy’$mZ, Amdoe H$m ñWmZm§VaU, gwZm‘r hbMb,
™zVT\|å@

Hw$N> {nÊS>m| H$mo Xÿgam| go aJS>H$a Amdo{eV {H$¶m OmVm h¡&

Amdoe Xmo àH$ma Ho$ hmoVo h¡-YZmË‘H$ Amdoe VWm F$UmË‘H$ Amdoe

g‘ Amdoe {dH$f©U VWm {dnarV Amdoe EH$ Xÿgao H$m AmH${f©V H$aVo h¡&

aJ‹S>Zo go àmá {dÚwV Amdoe H$mo pñWa Amdoe H$hVo h¡§&

O~ Amdoe J{V‘¶ hmoVm h¡ Vmo dh {dX²¶wV Ymam H$m {Z‘m©U H$aVm h¡&

qnS> Ho$ Amdoe H$mo OmZZo Ho$ {bE Bbo³Q´>moñH$mon H$m Cn¶moJ {H$¶m OmVm h¡&

Ho$db qnS> H$m AmH$f©U Amdoe H$s CnpñW{V H$mo ghr T>§J go Zht Xem©Vm h¡&

Amdoe H$mo ñWmZm§VaU H$aZo H$s {d{Y go qnS> Ho$ Amdoe n¥Ïdr ‘| ̂ oOm OmVm h¡& Bgo ̂ y{‘JV
¶m A{WªJ H$hVo h¢&

~mXb VWm n¥Ïdr ¶m Xmo go A{YH$ ~mXbm| Ho$ ~rM hmoZo dmbo {dX²¶wV CËgO©Z go {~Obr
M‘H$Vr h¡&

{~Obr Ho$ {JaZo go àmU Am¡a g§n{Îm H$m Zme hmoVm h¡&

{~Obr MmbH$ ^dZm| H$mo {~Obr Ho$ Xþîn[aUm‘m| go ~MmVm h¡&

^y{‘ Ho$ AMmZH$ H§$nZ ¶m hbMb H$mo ^yH§$n H$hVo h¢&

n¥Ïdr H$s nn‹S>r H$s JhamB© ‘| hmoZo dmbo {djmo^ ^yH§$n Ho$ H$maU ~ZVo h¢&

^yH§$n H$m nydm©Zw‘mZ Zht bJm¶m Om gH$Vm&

n¥Ïdr H$s gVh Ho$ {H$Zmam| na A{YH$ ^yH§$n H$s g§^mdZm hmoVr h¡& CZ {H$Zmam| dmbo joÌm|
H$mo Xmofr joÌ (fault zones) H$hm OmVm h¡&

^yH§$n Ho$ {dZmeH$mar COm© H$m ‘mnZ [a³Q>a n¡‘mZo go ‘mnm OmVm h¡& [aH§$Q>a ñHo$b na
^yH§$n H$s Vrd«Vm ¶{X gmV ¶m Cggo A{YH$ ‘mnr JB© hmo Vmo dh OmZ Am¡a g§n{Îm H$mo
‘hmj{V nhþ±MmVm h¡&

h‘| ^yH§$n Ho$ {dZme go ~MZo Ho$ {bE Amdí¶H$ H$X‘ CR>mZo Mmm{hE&

h‘Zo ³¶m grIm?
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I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. qnS> Ho$ Amdoe H$mo OmZZo Ho$ {bE Cn¶moJr CnH$aUm| H$mo {MÌ H$s ghm¶Vm go g‘PmBE&(AS1)

2. §Át¬Áı Nz˛ TgTgÁ“b Nz˛ Ã™Æ N˛Á{åÃz ÀsÁå ÃÏ∫uqo å“y “Ázoz “{? (AS1)

3. ^maV Ho$ {H$Ýht VrZ amÁ¶m| Ho$ Zm‘ ~VmBE Ohm± na ^yH§$n H$s A{YH$ g§^mdZm h¡&(AS1)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. R>§S>r Ho$ {XZm| ‘| O~ h‘ ñdoQ>a {ZH$mbVo h¢ Vmo Hw$N> MQ>MQ>mZo H$s Üd{Z ³¶m| gwZmB© XoVr h¡?
g‘PmBE&  (AS1)

2. AnZo X¡{ZH$ OrdZ Ho$ Xmo Eogo CXmhaU Xr{OE {OZ‘| Amdoem| H$m ñWmZm§VaU hmoVm h¡? (AS1)

3. Xmo Jwã~mam| H$mo nhbo EH$ H$n‹S>o go aJ{‹S>E& {’$a {d{^Þ nXmWm] go aJ{‹S>E, ³¶m XmoZm| n[apñW{V¶m|
‘| do nañna AmH${f©V H$aVo h¢?(AS3)

4. EH$ Amdo{eV Jwã~mam Xÿgao Amdo{eV Jwã~mao go {dH${gV hmoVm h¡ VWm AZmdo{eV Jwã~mam
Amdo{eV Jwã~mao go AmH${f©V hmoVm h¡& H$maU ~VmBE& (AS1)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. ‘mZ br{OE {H$ dmVmdaU {deofk {d^mJ Zo dO«nmV H$m nydm©Zw‘mZ bJm¶m h¡& ¶{X Cg {XZ
AmnH$mo ~mha OmZm hmo Vmo ³¶m Amn AnZo gmW N>mVm bo OmE±Jo? H$maU g{hV ~VmBE&(AS7)

2. ßÓNÊ˛ú N˛y oyƒ¿oÁ rÁo N˛∫åz Nz˛ u¬L MÆÁ N˛ÁzF| tÓÃ∫Á uƒN˛¡ú “{@(AS2)

3. “™ \Áåoz “{ uN˛ ™zV EÁƒzu∆o “Ázoz “{@ MÆÁ “™ FÃ EÁƒz∆ Ãz uƒtΩÆÏo áÁ∫Á Gnúãå N˛∫ ÃN˛oz “{?

(AS2)

E•ÆÁÃ ™ı ÃÏáÁ∫
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1. {ZåZ ‘| go H$m¡Z gr dñVwAm| H$mo Ho$db Kf©U Ûmam Amdo{eV Zht {H$¶m Om gH$Vm? [ ]

      a) ßbmpñQ>H$ ñHo$b b) Vm±~o H$m N>‹S>
      c) {~Zm ’w$bm¶m hþAm Jwã~mam d) D$Zr H$n‹S>m
      e) bH$‹S>r H$m Qw>H$‹S>m

2. O~ H$m±M H$s N>‹S> H$mo aoe‘r H$n‹S>o na aJ‹S>m OmVm h¡ Vmo - [ ]

      a) N>‹S> Am¡a H$n‹S>m XmoZm| YZmdoer hmoVo h¢&
      b) N>‹S> YZmdoer hmoVm h¡ O~{H$ H$n‹S>m F$Umdoer&
      c) N>‹S Am¡a H$n‹S>m XmoZm| YZmdoer hmoVo h¢&
      d) N>‹S> F$Umdoer hmoVm h¡ O~{H$ H$n‹S>m YZmdoer&

3. uƒåÁ∆N˛Á∫y ßÓNÊ˛ú N˛y oyƒ¿oÁ u∫Mb∫ ÀNz˛¬ ú∫ ........... Ãz EuáN˛ “Ázoy “{@ [ ]

a) 3.0 b) 4.0 c) 7.0 d) 2.0

4. ßÓNÊ˛ú N˛y oyƒ¿oÁ N˛Áz ™Áúåz ƒÁ¬Á ÆÊfi - [ ]

a)  uÃÀ™ÁzT¿Á¢˛ b) uÃÀ™ÁzÀN˛Ázú c) uƒtΩÆÏo Àƒm| úfiy d) u§\¬y YÁ¬N˛

5. u§\¬y Nz˛ üßÁƒ Ãz ßƒåÁı N˛y ÃÏ∫qÁ N˛∫åz ƒÁ¬Á [ ]

a)  uÃÀ™ÁzT¿Á¢˛ b) uÃÀ™ÁzÀN˛Ázú c) uƒtΩÆÏo Àƒm| úfiy d) u§\¬y YÁ¬N˛

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. ußãå-ußãå útÁsÁz˙ Ãz ∫Tgåz ú∫ uúÊg ú∫ EÁƒz∆ Nz˛ üßÁƒ N˛Áz utQÁåz Nz˛ u¬L üÆÁzT N˛yu\L@

2. uN˛Ãy ßy uúlg ™ı EÁƒz∆ N˛y GúuÀsuo \Áååz Nz˛ u¬L üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. {díd ‘| H$m¡Z gm Xoe h‘oem ^y§H$n go nr{‹S>V ahVm h¡? OmnmZ ‘| hmb hr ‘| Am¶o ^yH§$n H$s
OmZH$mar VWm {MÌm| H$mo EH${ÌV H$s{OE&

2. AnZo joÌ Ho$ CZ g§ñWmAm| Ho$ ~mao ‘| OmZH$mar àmá H$s{OE Omo àmH¥${VH$ AmnXmAm| go à^m{dV
bmoJm| H$s ghm¶Vm H$aVo h¢& CZgo nVm bJmBE {H$ do ^yH§$n nr{‹S>Vm| H$mo {H$g àH$ma H$s ‘XX
nhþ±MmVo h¢? ^yH§$n nr{‹S>Vm| H$s g‘ñ¶mAm| na EH$ [anmoQ>© V¡¶ma H$s{OE&

3. Eúåz úÁ¬N˛Áz, úgzuÃÆÁı osÁ u™fiÁzÊ Ãz ÃÏåÁ™y Nz˛ N˛Á∫m ßÁ∫o ™ı “ÏF| qoy N˛y \ÁåN˛Á∫y üÁõo N˛∫ u∫úÁzb|
o{ÆÁ∫ N˛yu\L@

Ã“y G∫ YÏuåL@
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AÜ¶m¶

11 Vmao Am¡a gm¡a _§S>b

amV _| Amg_mZ H$mo {ZarjU H$aZm g^r Ho$
{bE bw^mdZm AZw^d h¡& H$^r-H$^r AmnZo ñnîQ>
Zrbm Amg_mZ XoIm hmoJm& AmnZo H$B© ~ma gỳ m}X`
Am¡a gy`m©ñV XoIm hmoJm& AmnZo Š`m {ZarjU
{H$`m? IJmobr` dñVw {nÊS>m| Am¡a CZH$s J{V Ho$
~mao _| Amn Š`m OmZVo h¢?

h_mao ~wOyJm©o H$mo H$B© ~mVm| H$s OmZH$mar
hmoVr h¡? H$B© bmoJ Ho$db dñVw H$s naN>mB© XoIH$a
{XZ H$m g_` ~Vm gH$Vo h¢& BH$ àH$ma H$m
AZw_mZ `h bmoJ {H$g àH$ma bJmVo h¢?

{ZåZ àíZm| H$mo n[T>E Am¡a Om±M H$s{OE H$s
Amn Amg_mZ Am¡a n¥Ïdr Ho$ ~mao _| Š`m OmZVo
h¢?

Amg_mZ _| [XIZo dmbo `h IJmobr` [nÊS>
Š`m h¡§?
Š`m `h Vma| J{V H$aVo h¢?
Š`m Amn dhr Vmao amV _| Am¡a àmV… _| XoIVo
h¢?
MÝÐ_m H$m AmH$ma H¡$gm h¡? ̀ h Š`m| n[ad{V©V
hmoVm h¡?
MÝÐ_m H$s Vah gỳ © à{V{XZ Š`mo§ Zht ~XbVm?
_Ü`mÝh _| gỳ © H$s `WmW© {ñW{V Amg_mZ _|
H$hm± hmoVr h¡?
àmV… go gm §̀ VH$ EH$ d¥j H$s naN>mB© Š`m|
n[ad{V©V hmoVr h¡&

BZ àíZm| Ho$ CÎma OmZZm ~hþV hr ê${MH$a
hmoJm naÝVw ̀ h Am¡a A[YH$ H$m¡Vyhb H$s ~mV hmoJr
{H$ h_ OmZ| {H$ h_mao nyd©Om| H$mo nwamVZ H$mb go
hr BZ ~mVm| H$m Ad~moY H¡$go Wm Am¡a CÝhm|Zo Š`m
{ZarjU {H$`m VWm XÿaXeu ̀ §Ì Ho$ Cn`moJ Ho$ {~Zm
AmH$me Am¡a IJmobr` {nÊS>m| H$m {ZarjU H¡$go
{H$`m&

EH$ ~mV h_| Ü`mZ _| aIZr hmoJr {H$ dh
g^r {ZarjU bmoJm| Ûmam n¥Ïdr go {H$ ò JE Wo Am¡a
Zm {H$ Amgnmg _| {H$gr AÝ` {~ÝXþ go& A~ h_
Hw$N> à`moJ H$a|Jo Omo h_| D$na {b[KV àíZm| H$mo
A§VÑ[îQ> Ûmam g_PZo _| ghm`H$ hmo|Jo&

{H«$̀ m H$bmn-1

naN>mB© H$r b§~mB© _| n[adV©Z H$m {ZarjU
àmV… Zm¡ Am¡a gm §̀ Mma Ho$ _Ü` O~ AmH$me

ñnîQ> hmo, V~ `h à`moJ H$aZm Mm[hE&
Iwbo _¡XmZ _|  EH$ ñWmZ M`{ZV H$s{OE

Ohm± {dídmg h¡ {H$ {XZ^a gy`©àH$me CnbãX
ahoJm& gmW hr H$ar~ _| H$moB© d¥j ̀ m B_maV Z hmo
{OgH$s naN>mB© à`moJ Ho$ Xm¡amZ Cg ñWmZ na n‹S>o&

A[YH$ go A[YH$ `h ñWmZ g_Vb hmoZm
Mm[hE& AmnHo$ Iob Ho$ _¡XmZ _| Eogm H$moB© ñWmZ
AmnH$mo àmßV hmoJm&

EH$ _rQ>a go Hw$N> Am[YH$ b§~mB© dmbr EH$
bH$‹S>r H$r N>‹S> boH$a Cgo _¡XmZ _| bJm {X{OE&
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{~ëHw$b R>rH$ EH$ _rQ>a N>‹S> _¡XmZ H$r gVh go
D$na aho `h  gw{Z[íMV H$r{OE& {MÌ- 1 _o§
Xem©`o AZwgma Amn AnZr  N>‹S> Ho$ AVam\$ EH$
Koam ^r ~m±Y gH$Vo h¡& Vm{H$ bmoJ Bggo Xÿa ah|&

{MÌ{MÌ{MÌ{MÌ{MÌ-1: naN>mB© Hr b§~mB© _| n[adV©ZnaN>mB© Hr b§~mB© _| n[adV©ZnaN>mB© Hr b§~mB© _| n[adV©ZnaN>mB© Hr b§~mB© _| n[adV©ZnaN>mB© Hr b§~mB© _| n[adV©Z

AmnH$m nhbm {ZarjU àmV… Zm¡ ~Oo H$r{OE&
EH$ H$sbo ̀ m Iy§±Q>o Ûmam _¡XmZ na Cg {~ÝXþ H$emso
A§{H$V H$r{OE Ohm± VH$ N>‹S> H$r naN>mB© H$m {gam
hmo&

VËníMmV ha AmYo K§Q>o H$o$ ~mX Eogo hr
{ZarjU {XZ ^a gm §̀ Mma ~Oo VH$ H$s{OE&
      EH$ K‹S>r Ho$ Cn`moJ go {ZarjU H$aZo H$m
g_` {Z[íMV H$s{OE& EH$ gm[aUr Ho$ Xmo ñV§^m|
_| naN>mB© H$r b§~mB© Am¡a _mnZ H$m g_` ZmoQ>
H$s{OE& EH$ ñV§̂  H$m g_` ZmoQ> H$s{OE& EH$
ZmoQ> _| g_` Am¡a Xÿgao _| naN>mB© H$s b§~mB©&

(H$_ go H$_ AJbo Xmo gßVmh VH$ Amn
{ZarjU H$aVo ah|Jo& AV… Ü`mZ aho {H$ Iy±Q>o Am¡a
N>‹S> H$s {ñW{V ~Z aho)
 • AmnHo$ Ûmam ~ZmB© JB© gm[aUr XoIo Am¡a {XZ

H$m dh g_` kmV H$s{OE O~ naN>mB© g~go
N>moQ>r hmo&

• Bg {H«$`m H$bmn _| g~go b§~r naN>mB© H$~
{Zar[jV H$s JB©&

• g_` Ho$ gmW naN>mB© H$s b§~mB© {H$g àH$ma
n[ad{V©V hmoVr h¡? Hw$N> {MÌm| H$s ghm`Vm go
AmnHo$ CÎma H$mo ñnîQ> H$s{OE& {XZ Ho$ 5
[^ÝZ g_`m| na AWm©V  àmV… 9 ~Oo, 11~Oo,
12 ~Oo, 2 ~Oo, 4 ~Oo&

• `{X `h {H«$`m gỳ m}X` go gỳ m©ñV VH$ Omar
aI| Vmo AmnHo$ AZwgma H$~ naN>mB© g~go b§~r
hmoJr?

• _Ü`mÝh Ho$ g_` AmH$me _| gỳ © H$hm± {ñWV
h¡?

• Cg g_` N>a H$s naN>mB© H$hm± VH$ h¡?
AmnH$s ñd` ñV§̂  H$s naN>mB© Cg g_` H¡$go
hmoJr gmo{ME?

• Š`m Amn gmoMVo h¢ {H$ g^r {XZ _Ü`mÝh _|
AmnH$s N>m`m g_mZ hmoJr&

 • Bg {H«$`m _| g~go N>moQ>r naN>mB© {H$g {Xem _|
hmoJr?

{H$gr ̂ r CÜd© dñVw Ûmam O_rZ na ~Zr N>m`m
gX¡d CÎma-X[jU {Xem _| hmoVr h¡& Amn Bg VÏ`
H$m Cn`moJ {XemE± kmV H$aZo Ho$ {bE H$a gH$Vo
h¢& dh g_` O~ g~go N>moQ>r naN>mB© ~ZVr h¡ Cgo
Cg OJh H$m ñWmZr` _Ü`mÝh g_` H$hVo h¢&

 gmo{ME-MMm© H$s{OE

_¡XmZ _| AmnHo$ Ûmam bJm`o J`o H$sbm| `m
Iy±Q>m| H$mo Xo[IE Am¡a {XZ ̂ ma _| N>‹S> H$s naN>mB©
H$m {ZarjU H$s{OE& CZH$s {ñW{V Š`m Amn
~Vm gH$Vo h¢ {H$ AmH$me _| gỳ © H$s {ñW{V
gỳ m}X` go gỳ m©ñV VH$ H¡$go ~XbVr h¡?
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narjU Omar aI|

AJbo {XZ ^a _| N>‹S> H$s naN>mB© Cgr
g_` na Š`m CÝhr {ñW{V`m| na ~ZVr h¡?

Š`m AmnH$s N>‹S> H$m Cn`moJ g_` ~VmZo
Ho$ {bE EH$ K‹S>r (gỳ © S>m`b) Ho$ ê$n _| {H$`m
Om gH$Vm h¡? `{X AmnH$m CÎma hm± h¢ Vmo
g_PmB©E {H$ `h H¡$go g§̂ d h¡?

Xmo gßVmh níMmV, nwZ… {H$gr {XZ Om±M
H$s{OE {H$ Š`m {XZ ^a _| N>‹S> H$s naN>mB©
Cgr g_` na CÝht {ñW{V`m| na ~ZVr h¡&

`{X N>‹S> H$s naN>mB© CÝhr§ OJhm| na Zht
{JaVr h¡ Vmo BgH$m g§̂ m{dV H$maU Š`m hmoJm?

{H«$`m-1 _o AmnZo XoIm {H$ {XZ Ho$ g_`
AmH$me _| gỳ © H$s {ñW{V ~XbVr ahVr h¡& `{X
df© ̂ a ̀ h {H«$`m (à`moJ) Omar aIr OmE Vmo Amn
XoImoJo {H$ à{V{XZ gỳ © H$s {ñW{V ~XbVr ahVr
h¡&

AWm©V AmO àmV… 10.00 ~Oo gỳ © H$s pñW{V
Am¡a Xmo gßVmh níMmV Cgr g_` gỳ © H$s {ñW{V
[^ÝZ hmoJr& ̀ {X Amn àË òH$ gßVmh EH$ {Z[íMV
g_` na gỳ © H$s {ñW{V Iy±Q>o Ûmam Cg g_` XoI|Jo
Vmo g§nyU© df© H$m EH$ H¡$b|S>a àmßV hmoJm& Amn Bg
H¡$b|S>a H$m Cn`moJ AmZo dmbo df© _| {XZm§H$
(VmarI) kmV H$aZo Ho$ {bE H$a gH$Vo h¢&

àmMrZ H$mb _| bmoJ g_` H$s JUZm {d[^ÝZ
dñVwAm| H$s naN>mB© XoIH$a H$aVo Wo&

 Xmo gßVmh Ho$ g_` _o§ AmnZo {ZarjU {H$`m Wm
N>a H$s naN>mB© b§~mB© n[ad{V©V hmoVr h¡& CgH$s
b§~mB© _| d¥[Õ hþB© `m H$_r?

naN>mB©̀ mo§ H$s {Xem H$mo XoIH$a MÆÁ EÁú J«rî_
`m erV F$Vw Ho$ AmJ_Z H$m AZw_mZ bJm gH$Vo
h¢?

nyao df© _| Š`m gỳ m}X` Cgr OJh hmoVm h¡?
Bgz g_PZo Ho$ {bE Mbmo h_ EH$ à`moJ ({H«$`m)
H$aVo h¢&

{H«$̀ m H$bmn-2

gỳ © H$s CÎma-X[jU Tuo N˛Áz g_PZm

AmnHo$ Ka Ho$ {ZH$Q> EH$ OJh {Z[íMV H$s{OE
Ohm± go gy`m}X` XoIm Om gHo$& AmnH$mo BgHo$ {bE
EH$ nŠH$s B_maV H$s N>V na ̀ m EH$ Iwbo _¡XmZ
_| OmZm hmoJm& EH$ d¥j, {~Obr H$m Iå^m `m
H$moB© AÝ` {ñWa dñVw H$mo g§X^© {~ÝXþ _m{ZE&
AJbo 10 go15 {XZm| VH$ Cg OJh H$mo ZmoQ>
H$s{OE Ohm± go gy`m}X` à{VXrZ hmoVm h¡& g_`
g§X^© {~ÝXþ H$mo Ü`mZ _| ‹aIVo hþE Bg Ad[Y _|
à{V{XZ CJVo gyaO H$m {MÌ ~ZmB©E Am¡a gmW hr
g§X^© {~ÝXþ H$mo ZmoQ> H$s{OE& ({MÌ-2 Xo[IE).

{MÌ{MÌ{MÌ{MÌ{MÌ-2 : gy`© H$s {ñW{V H$m {ZarjUgy`© H$s {ñW{V H$m {ZarjUgy`© H$s {ñW{V H$m {ZarjUgy`© H$s {ñW{V H$m {ZarjUgy`© H$s {ñW{V H$m {ZarjU

Š`m gỳ m}X` H$m ñWmZ n[ad{V©V hmoVm h¡& ̀ {X
hm± Vmo {H$g {Xem _| J{V H$aZo H$m Am^mg
hmoVm h¡&
O~ AmH$me _| gỳ © X[jU [Xem H$s Amoa J{V
H$aVm hþAm {XImB© XoVm h¡ Vmo X[jUm`Z H$hbmVm
h¡& O~ `h CÎma H$s Amoa J{V H$aVm hþAm
[XImB© XoVm h¡ Vmo CÎmam`Z H$hbmVm h¡& (Š`m
AmnHo$ _mVm-{nVm CÎmam`Z Am¡a X[jUm`Z
Ho$ ~mao _| OmZVo h¢? ny[N>E)

• O~ Amn ¶h$ {ZarjU H$a aho Wo V~ gỳ © H$s
J{V X[jU H$s Amoa Wr `m CÎma H$s Amoa&
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• à`moJ1 _| Š`m N>‹S> H$s N>m`m H$s b§~mB© ~XbZo
H$m H$maU `hr h¡&?

• _mZm {H$ AmnHo$ nmg H$moB© H¡$boÊS>a, _hrZo Ed§
F$VwAm| H$m kmZ Zht h¡ Vmo Š`m Amn gỳ © H$s
J{V H$m Cn`moJ H$a erV `m J«rî_ F$Vw Ho$
AmJ_Z H$s nyd© gyMZm Xo gH$Vo h¢?

      gmo{ME-MMm© H$s{OE

gỳ © CÎma `m X[jU H$s Amoa «̂_U H$aVm
hþAm Š`m| àVrV hmoVm h¡& AmnHo$ gm§.A nmR>ç
nT>H$a Ho$ nmR> n¥Ïdr H$s J{V Am¡a F$VwE± n¥Ïdr H$s J{V Am¡a F$VwE± n¥Ïdr H$s J{V Am¡a F$VwE± n¥Ïdr H$s J{V Am¡a F$VwE± n¥Ïdr H$s J{V Am¡a F$VwE± H$mo
nT>H$a CÎma kmV H$aZo H$m à`ËZ H$s{OE&

OmZH$mar EH$OmZH$mar EH$OmZH$mar EH$OmZH$mar EH$OmZH$mar EH$ufio H$s{OE H$s{OE H$s{OE H$s{OE H$s{OE:  Š`m à{V{XZ
gỳ m}X` Am¡a gỳ m©ñV Ho$ g_` g_mZ hmoVo h¢?
H$_ go H$_ Xmo gßVmh Ho$ dV©_mZ nÌm| go gyMZm
EH$[ÌV H$s{OE& gmo{ME H$s ha amoO {XZ Am¡a
amV H$s b§~mB© {^ÝZ Š`mo hmoVr h¡& B§Q>aZoQ> Ûmam
`m AÝ` nwñVH$m| Ûmam `m AÜ`mnH$m| go CÎma
àmßV H$aZo H$m à`mg H$s{OE&

{H«$`mH$bmn 1 Ho$ Cn`moJ go gỳ © S>m`b (gỳ ©
àH$me Ho$ H$maU {H$gr dñVw H$s naN>mB`m| na
AmYm[aV N>‹S>r) naÝVw gy`© H$s CÎma-X[jU J{V
Omo {H$ gy`© S>m`b ~ZmZo _| ~mYH$ h¡, Ho$ H$maU
N>a H$s naN>mB© H$s b§~mB© {XZ à{V{XZ ~XbVr
h¡&

nwamZo H$mb _| bmoJm| Zo Bg ~mYm H$mo ^r nma
{H$`m Am¡a gỳ © S>m`b ^r ~ZmE& h_ AnZm gỳ ©
S>m`b H¡$go ~Zm gH$Vo h¢?

Š`m Amn OmZVo h¢?

h_mao amÁ` _| Ho$db EH$ gỳ ©S>m`b h¡ Omo
Omo nydu JmoXmdar {Obo Ho$ gË` Zmam`U ñdm_r
_§{Xa AÝZmda_ _| pñWV h¡&

  {H«$̀ m H$bmn-3
$ñd §̀ H$m Ãå S>m`b (Sun dial)

gd©àW_ EH$ g_H$moUr` [Ì ŵO A,~,g H$mo
H$mo EH$ H$mS>© ~moS>© go H$mQ>Zm hmoJm A [Ì^wO H$em
H$moU g AmnHo$ eha ̀ m ZJa Ho$ Ajm§e Ho$ ~am~a
Am¡a H$moU A g_H$moU (900) hmoZm Mm[hE&
{MÌ– 3

Ajm§e A§e CÎma _|Ajm§e A§e CÎma _|Ajm§e A§e CÎma _|Ajm§e A§e CÎma _|Ajm§e A§e CÎma _|
H«$.g§H«$.g§H«$.g§H«$.g§H«$.g§.                            {Obm{Obm{Obm{Obm{Obm (nyU© A§H$m| _|)nyU© A§H$m| _|)nyU© A§H$m| _|)nyU© A§H$m| _|)nyU© A§H$m| _|)

1. _h~y~ZJa 16

2. a§Jm aoÈ>r, h¡Xam~mX, Iå__, ZbJm|S>m 17

3. _oXH$, {ZOm_m~mX, H$ar_ZJa, da§Jb 18

4. Am{Xbm~mX 19

oÁu¬N˛Á -1  oz¬ÊTÁmÁ Ho$ {d[^ÝZ {Obm| Ho$ Ajm§e H$s gyMr ZrMo Xr JB© h¡&
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AmnHo$ H$mS>©~moS>© [Ì^wO H$mo Am`VmH$ma bJ‹S>r
Ho$ ~moS>© na D$Üdm©Ya bJmE& EH$ H$mJO H$s
n[Q²>Q>`m| Ûmam ~rgr {HZmam Am¡a bH$‹S>r Ho$ ~moS>©
H$mo {MnH$mBE Vm{H$ {Ì^wO grYm I‹S>m ah gHo$&

[Ì ŵO Ho$ gmW AmnHo$ ~moS>© H$mo g_Vb _¡XmZ
_o§ Iwbr OJa a{IE Ohm± na gy`©àH$me {XZ^a
àmßV hmoVm h¡& [Ì^wO H$m AmYma BC  CÎma-
X[jU {Xem _| hmoZm Mm[hE& O~{H$ B  CÎma H$s
Amoa hmo&

àmV… 9.00 ~Oo ̂ wOm Egr H$s N>m`m Ho$ gmW
bH$‹S>r Ho$ ~moS>© na EH$ aoIm Ir{OE& Cg aoIm Ho$
nmg g_` {b[IE& à{V K§Q>o Ho$ A§Vamb go ^wOm
Egr H$s N>m`m H$s aoImE± Ir{ME& (K‹S>r H$m
Cn`moJ g_` Ho$ {bE H$s{OE) gỳ m©ñV VH$ {XZ^a
àË òH$ aoIm H$m g_` A§{H$V H$s{OE& AmnH$m gỳ ©
S>m`b V¡̀ ma h¡&

gỳ © S>m`b na naN>mB© XoIH$ma Amn g_` ~Vm
gH$Vo h¢& naÝVw Ü`mZ aho {H$, [Ì^wO H$m AmYma
BC   Bg gỳ © S>m`b _| h_oem CÎma-X[jU {Xem
_| hmo, `{X Amn ghr g_` nT>Zm MmhVo h¢&

 ({H«$`m H$bmn-1 _| à ẁŠV N>‹S> H$s ghm`Vm
go Amn {H$gr ñWmZ H$s CÎma-X[jU {Xem kmV
H$a gH$Vo h¢, naÝVw Mwwå~H$s` H$ånmg H$m Cn`moJ
Z H$a| )

 A~ h_ MÝÐ_m Ho$ ~mao _| Hw$N> OmZZo H$m
à`ËZ H$a|Jo& {MÌ{MÌ{MÌ{MÌ{MÌ-4: MÝÐ_m  MÝÐ_m  MÝÐ_m  MÝÐ_m  MÝÐ_m N˛y EƒÀsÁEÁzÊN˛y EƒÀsÁEÁzÊN˛y EƒÀsÁEÁzÊN˛y EƒÀsÁEÁzÊN˛y EƒÀsÁEÁzÊ H$m {MÌU H$m {MÌU H$m {MÌU H$m {MÌU H$m {MÌU

•  Š`m AmnZo H$^r AmH$me _| MÝÐ_m H$s J{V
H$m {ZarjU {H$`m h¡?

•  Š`m à{V{XZ EH$ {Z[íMV g_` na MÝÐ_m
Cgr {~ÝXþ na {XImB© XoVm h¡?

•  Š`m à{V{XZ MÝÐ_m H$m AmH$ma g_mZ hmoVm h¡?
 BZ g^r ~mVm| H$mo g_PZo Ho$ {bE h_ Hw$N>

J{V{d[Y`m± H$ao|Jo (Amn `h J{V{d[Y`m± AmnHo$
Ka _| H$a gH$Vo h¢&)

{H«$̀ m H$bmn-4

MÝÐ_m N˛y EƒÀsÁEÁzÊ H$m {ZarjU
1. A_mdñ`m Ho$ ~mX Ho$ {XZ H$m {XZm§H$ ZmoQ>

H$a|, O~ MÝÐ_m AmH$me _| gd©àW_ {XImB© XoVm
h¡&

amV _| O~ MÝÐ_m AñV hmoVm h¡ (n{íM_r
AmH$me _| ZrMo CVaVm h¡) V~ ^r g_` ZmoQ>
H$ao& Bgr àH$ma amoO AmH$me _| gỳ m©ñV Ho$ g_`
Am¡a CgHo$ VwaÝV ~mX MÝÐ_m Ho$ ñWmZ H$m nVm
bJmB©E&

MÝÐ_m Ho$ AñV H$m g_` Am¡a {XZm§H$ [aH$mS>©
H$s{OE Am¡a MÝÐ_m H$m {MÌ AnZo ZmoQ>~wH$ _| d¡go
hr ~ZmB©E O¡go dh Cg {XZ {XImB© XoVm h¡&
({MÌ- 4.)

{MÌ{MÌ{MÌ{MÌ{MÌ-3 Ãå S>m`bS>m`bS>m`bS>m`bS>m`b

A
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`h {ZarjU A[YH$ go A[YH$ g§̂ d amVm| Ho$
{bE H$aZm Omar aI|&

2. ny{U©_m Ho$ Hw$N> {XZm| nyd© go boH$a Hw$N>
{XZm| ~mX VH$ MÝÐ_m H$m {ZarjU H$s{OE&
ny{U©_m go nyd© gy`m©ñV Ho$ g_` AmH$me _| MÝÐ_m
H$s {ñW{V Am¡a ny{U©_m Ho$ g_` AmH$me _|
MÝÐ_m H$s {ñW[V Xo[IE&

ny{U©_m Ho$ níMmV dh g_` ZmoQ> H$s{OE
O~ MÝÐmoX` hmoVm h¡& (nydu AmH$me _o AmVm
h¡) gmW hr {XZm§H$ ZmoQ> H$s{OE& BZ {XZm| _|
amoO MÝÐ_m Ho$ AmH$ma Ho$ {MÌ ~ZmB©E&

BZ {ZarjUm| go Amn Š`m g_PVo h¢?

• BZ {ZarjUm| H$s ghm`Vm go Š`m Amn EH$
MÝÐmoX` Ho$ _Ü` Ho$ g_` AÝVamb H$s JUZm
H$a gH$Vo h¢?

• EH$ gỳ m}X` Am¡a AJbo gỳ m}X` ̀ m EH$ gỳ m©ñV
go AJbo VH$ {H$VZo K§Q>m| H$m g_` ~rVVm
h¡?

• Š`m gỳ © Am¡a MÝÐ Ûmam AmH$me _| EH$ nyam
MH«$ nyU« H$a AnZr {Z{íMV {ñW{V _| AmZo
Ho$ {bE bJm g_` g_mZ h¡?

• gỳ m©ñV Ho$ g_` Š`m à{V{XZ M§Ð_m Cgr
OJh {XImB© XoVm h¡?

• MÝÐ_m H$s Amd¥{Îm H¡$gr h¡? Š`m à{V{XZ
dh g_mZ h¡?

amV go amV, AmnZo XoIm hmoJr {H$ MÝÐ_m
H$s AmH¥${V ~XbVr h¡& MÝÐ_m H$s AmH¥${V _|
~Xbmd (n[adV©Z) MÝÐ_m Ho$ \o$O H$hbmVm h¡?

Š`m Amn AZw_mZ bJm gH$Vo h¢ {H$ MÝÐ_m
H$s AmH¥${V Š`m| ~XbVm h¡?

AmnZo {ZarjU {H$`m hmoJm {H$ AmH$me gy`©
Ûmam EH$ nyU© n[aH«$_U H$a AnZr {Z[íMV {ñW{V
na AmZo _| bJm g_` bJ^J g_mZ h¡ Am¡a `h
24 K§Q>o AWm©V 1 {XZ h¡& O~{H$ MÝÐ_m EH$ {XZ
go 50 {_ZQ> A[YH$ bJVo h¢& EH$ nyU© n[aH«$_U
Ho$ {bE n[aUm_V… MÝÐ_m Ho$ \o$O ~ZVo h¢&

Xmo J{V{d[Y`m| Ûmam h_ g_P|Jo {H$ MÝÐ_m
Ho$ \o$O Š`m| ~ZVo h¢&

  {H«$̀ m H$bmn-5

MÝÐ_m H$s AmH¥${V H$m Zt~y
ny{U©_m Ho$ EH$ gßVmh ~mX EH$ Eogm {XZ

Mw{ZE O~ {XZ Ho$ g_` Mm±X AmH$me _| {XImB©
XoVm h¡&

EH$ nrbo a§J H$m Zt~y `m {_Q²>Q>r H$s g\o$X
a§J H$r J|X br{OE Am¡a Cgo EH$ b§~r gyB© na `m
gmB{H$nb H$r Vrbr na MT>mB©E& MÝÐ_m H$r Amoa
Cgo nH$[‹S>`o O¡gm {MÌ-5 _| Xem©`m J`m h¡&

{MÌMÌMÌMÌMÌ-5 : Zt~y na gy`©àH$me Ho$ H$maU ~ZZoZt~y na gy`©àH$me Ho$ H$maU ~ZZoZt~y na gy`©àH$me Ho$ H$maU ~ZZoZt~y na gy`©àH$me Ho$ H$maU ~ZZoZt~y na gy`©àH$me Ho$ H$maU ~ZZo
dmbr AmH¥${V`m| H$m {ZarjUdmbr AmH¥${V`m| H$m {ZarjUdmbr AmH¥${V`m| H$m {ZarjUdmbr AmH¥${V`m| H$m {ZarjUdmbr AmH¥${V`m| H$m {ZarjU

`h gw{Z[íMV H$s{OE {H$ `h à`moJ H$a§o
g_` Amn Yyn _| h¡&
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{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-7: MÝÐ_m MÝÐ_m MÝÐ_m MÝÐ_m MÝÐ_m N˛y EƒÀsÁLÂN˛y EƒÀsÁLÂN˛y EƒÀsÁLÂN˛y EƒÀsÁLÂN˛y EƒÀsÁLÂ

gỳ © {H$aU|

  {MÌ-{MÌ-{MÌ-{MÌ-{MÌ-6

gỳ ©àH$me Ûmam Zt~y Ho$ YamVb na ~Zr
AmH¥${V Xo[IE&

Bg AmH¥${V Am¡a MÝÐ_m H$s AmH¥${V _| Š`m
H$moB© g_mZVm h¡&

{H«$`m H$bmn-{H«$`m H$bmn-{H«$`m H$bmn-{H«$`m H$bmn-{H«$`m H$bmn-6

MÝÐ_m H$s AmH¥${V Š`m| ~XbVr h¡?
(bJ^J bJ^J bJ^J bJ^J bJ^J 4 ~Oo `h J{V{d[Y H$s{OE~Oo `h J{V{d[Y H$s{OE~Oo `h J{V{d[Y H$s{OE~Oo `h J{V{d[Y H$s{OE~Oo `h J{V{d[Y H$s{OE)

EH$ J|X H$mo g\o$X ê$_mb `m g\o$X H$n‹S>o _|
AÀN>r Vah ~m±[YE& _mZm {H$ `h MÝÐ_m h¡& Bg
J|X H$mo M_H$Vr Yyn _| AmnH$s Am±Im| Ho$ gm_Zo
nH$[‹S>E O¡gm {H$ {MÌ-6 _| Xem©̀ m J`m h¡&
Yrao-Yrao Ky{_E&Ü`mZ Xr{OE {H$ J|X Ho$ àH$m[eV
^mJ H$s AmH¥${V {H$g àH$ma ~XbVr h¡&

• O~ Amn Ky_Vo h¢ Vmo Š`m J|X Ho$ AY© ^mJ
na gỳ ©àH$me h_|em n‹S>Vm h¡?

• O~ Amn Ky_Vo h¢ Vmo Š`m J|X Ho$ AY© ̂ mJ na
gỳ ©àH$me h_oem n‹S>Vm h¡?

• `h Š`m| hmoVm h¡?

BgH$m  ghr H$maU OmZZo Ho$ {bE {MÌ-7
Ü`mZnyd©H$ Xo[IE&
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{MÌ-7 Ho$ _Ü` _| ~‹S>m d¥Îm n¥Ïdr h¡ Am¡a
CgHo$ AVam\$ N>moQ>o d¥Îm MÝÐ_m H$mo {d[^ÝZ
{ñW{V`m| _| Xem©Vo h¢& Amn {MÌ _| AbJ-AbJ
{XZm| Ho$ {bE MÝÐ_m Ho$ EƒÀsÁ H$mo XoI gH$Vo
h¡& MÝÐ_m na {JaZo dmbr gy`©{H$aU| CgHo$ AmYo
^mJ H$mo ha {ñW{V _| àH$m[eV H$aVr h¡& [\$a
^r àË`oH$ {ñW{V Ho$ {bE h_ n¥Ïdr go nyam
àH$m[eV ^mJ Zhr XoI gH$Vo h¢& Hw$N> {ñW{V`m|
_| nyam àH$m[eV YamVb {XImB© XoVm h¡ O~ {H$
Hw$N> _| Ho$db CgH$m Am§[eH$ ^mJ& EH$ {ñW{V
_| àH$m[eV YamVb H$mo h_ XoI hr Zhr gH$Vo&

h_ MÝÐ_m Ho$ {Og AmH$ma H$mo XoIVo h¢ dh
h_| [XImB© XoZo dmbo àH$m[eV ̂ mJ H$m AmH$ma h¡&

{MÌ-7 _| A_mdñ`m Ho$ {XZ 0 ̀ m28 ({ñW{V-
1). h¡& Bg {ñW{V _|, àH$m[eV YamVb n¥Ïdr go
Xe©Zr` Zhr h¡, AV… MÝÐ_m H$mo n¥Ïdr go Zhr
XoI gH$Vo&

Mma {XZ ~mX MÝÐ_m {ñW{V- 2 _| ahVm h¡&
CgHo$ àH$m[eV YamVb H$m EH$ N>moQ>m ^mJ n¥Ïdr go
Ñí` h¡& gmVd| {XZ MÝÐ_m {ñW{V-3 _| ahVm h¡ AV…
CgH$m A[YH$V_ ^mJ n¥Ïdr go {XImB© XoVm h¡&

Mm¡Xh {XZm| ~mX({ñW{V-5) n¥Ïdr go MÝÐ_m
H$m nyU© àH$m[eV YamVb {XImB© XoVm h¡& `h
ny{U©_m H$m {XZ h¡&

gmW hr O¡go-O¡go MÝÐ_m {ñW{V- 6 (18
{XZ), 7(21-BŠH$sgdm§ {XZ) Am¡a 8(25-dm± {XZ).
go JwOaZo na à{V{XZ N>moQ>m {XImB© XoVm h¡&

J|X Ho$ gmW {ñW{V- 1 H$s VwbZm H$aZo H$m
à`ËZ H$s{OE& BgHo$ {bE AmnH$mo J|X H$mo gy`©
H$s Amoa nH$‹S>Zm hmoJm& (AmnH$s Ñ[îQ> Am¡a gy`©
Ho$ _Ü`)

  Bg {ñW{V _| J|X H$m H$m¡Z gm AY© ^mJ
   àH$m[eV h¡?

`Ú{n MÝÐ_m H$m AmYm YamVb à{V{XZ
àH$m[eV hmoVm h¡, h_ MÝÐ_m H$mo A_mdg Ho$
{XZ Zht XoI gH$Vo Š`m|{H$ n¥Ïdr na {ZarjU
{~ÝXþ go àH$m[eV YamVb {dn[aV ^mJ _| hmoVm
h¡& ny{U©_m Ho$ {XZ `h {ñW{V {dn[aV hmoVr h¡&
{ZarjU {~ÝXþ H$s Amoa MÝÐ_m H$m àH$m[eV ^mJ
hmoVm h¡ AV… h_| nyam Mm±X [XImB© XoVm h¡&

Bggo Amn g_P hr JE hm|Jo {H$ A_mdg Ho$
{XZ gy`© Am¡a MÝÐ_m n¥Ïdr Ho$ EH$ hr Amoa hmoVo
hm|Jo Am¡a ny{U©_m Ho$ {XZ {dn[aV Amoa&

_Ü` H$s H$bmAm| _| h_| MÝÐ_m Ho$ {d[^ÝZ
AmH$ma {XImB© XoVo h¢&

J|X H$mo {d[^ÝZ {ñW{V`m| _| aIH$a Ñí`
àH$m[eV ^mJ H$m ha ~ma {MÌ CVm[a ò&

{MÌ-7 _o§ {d[^ÝZ H$bmAm| _| MÝÐ_m Ho$ {d{^Ý
Z AmH$ma, n¥Ïdr go Xem©̀ o AZwgma h¡& {MÌ-7
Ho$ gmW AmnHo$ Ûmam ~ZmE JE {MÌm| H$s VwbZm
H$s{OE&

  A~ Š`m Amn `h ~Vm gH$Vo h¢ {H$ ny{U©_m
Ho$ {XZ MÝÐ_m {H$g {Xem _| C{XV hmoVm h¡&

   ny{U©_m Ho$ {XZ O~ h_ MÝÐ_m H$mo gm\$
AmH$me _| XoIVo h¢ Vmo Cg na Cn{ñWV Yã~m| Ho$
~mao _| gmoMV| h¢& nwamZo O_mZo _| ̂ r bmoJm| _| BZ
Yã~m| Ho$ ~mao _| OmZZo H$s CËgwH$Vm Wr& {Og
àH$ma h_ AmO MÝÐ_m Ho$ YamVb H$s àH¥${V H$mo
OmZVo h¡ Cg àH$ma CÝh| kmZ Zht Wm& Bg{bE
H$B© àH$ma H$s H$WmE± Am¡a ~ZVr JB©&
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Š`m Amn LzÃy N˛ÁzF| H$mën{ZH$ H$Wm OmZVo
h¢?

    naÝVw AmO h_mao H$B© Eogo CnJ«h h¢ Omo
MÝÐ_m H$s gVh H$m {ZarjU H$aVo h¢& ~hþV
nhbo  1969 _| _mZd MÝÐ_m na nhþ±Mm& h_mao
nyd©Om| H$s Anojm h_mao nmg MÝÐ_m H$s gVh Ho$
~mao _| ~ohVa OmZH$mar h¡&
MÝÐ_m H$s gVh

O~ A§V[aj `mÌr MÝÐ_m na nhþ±Mo Vmo OmZm
{H$ MÝÐ_m H$s gVh Yyb ^ar Am¡a {ZO©Z h¡&
AbJ-AbJ AmH$ma Ho$ JS²>T>o h¡& Cg na H$B©
T>bVo Am¡a D±$Mo nd©Vm| go ^r D±$Mo nd©V h¢& naÝVw
n¥Ïdr O¡gm dmVmdaU MÝÐ_mna Zht h¡&

`{X h_ MÝÐ_m na h¢ Vmo Š`m h_ H$moB© Üd{Z
gwZ gH$Vo h¢? Š`m|?
Š`m MÝX«_m na OrdZ H$m H$moB© A{ñVËd h¡?
Š`m|?

Š`m Amn OmZVo h¢?

h_mao Xoe _| MÝÐ_m Ho$ ~mao _| OmZZo Ho$
{bE  22 AŠQy>~a 2008 H$mo MÝÐm`Z-1(MÝÐ_m
na CnJ«h) àjo{nV {H$`m&

MÝÐm`ZMÝÐm`ZMÝÐm`ZMÝÐm`ZMÝÐm`Z-1 Ho$ CÚoí` h¡…Ho$ CÚoí` h¡…Ho$ CÚoí` h¡…Ho$ CÚoí` h¡…Ho$ CÚoí` h¡…
1. MÝÐ_m na Ob H$s Cnb[ãY H$mo kmV H$aZm&
2. MÝÐ_m Ho$ KQ>Zm| H$mo kmV H$aZm&
3. ho{b`_-3 H$mo ImoOZm&
4. MÝÐ_m H$m 3- d EQ>bg ~ZmZm&
5. gm¡a n[adma H$s CËn{Îm H$m AÜ``Z H$aZm&

MÝÐ_m na CnJ«h ^oOZo dmbo N>… amîQ´>m| _|
go ̂ maV EH$ h¡& B§Q>aZoQ> ̀ m g_mMma nÌm| Ûmam
MÝÐm`U-1 Ho$ AÝdofU Imo{OE&

 gmo{ME-MMm© H$s{OE

d¡km{ZH$ MÝÐ_m na ~ñVr (Amdmg) ~ZmH$a
 dhm± na ahZo H$s ì`dñWm H$a aho h¢& Amn OmZVo
h¢ {H$ MÝÐ_m na dm`w Zht h¡ Vmo MÝÐ_m na
OrdZ H$m A{ñVËd H¡$go hmo gH$Vm h¡?

ny{U©_m H$s amV h_| gwhmdZr bJVr h¡&
naÝVw ny{U©_m Ho$ {XZ H$^r-H$^r MÝÐ_m Hw$N>
Xoa Ho$ {bE AnZr M_H$ Imo XoVm h¡& `h
Am§[eH$ `m nyU©V… T>H$m hþAm àVrV hmoVm h¡&
Bgo MÝÐJ«hU H$hVo h¡& MÝÐ_m Š`m| T>H$ OmVm
h¡& H$^r-H$^r A_mdg na MÝÐ_m H$s Vah,
gy`© ^r Am§[eH$ `m nyU©V… T>H$ OmVm h¡& `h
gy`© J«hU gy`© J«hU gy`© J«hU gy`© J«hU gy`© J«hU H$hbVm h¡& M{bE BZ KQ>ZmAm| H$mo
g_PZo H$m à`mg H$s{OE&

gỳ © J«hU
gỳ © J«hU V~ hmoVm h¡ O~ MÝÐ_m H$s

naN>mB© n¥Ïdr na n‹S>Vr h¡& `h Ho$db A_mdg
Ho$ {XZ AmVm h¡&

gỳ ©J«hU Ho$ àH$ma

1. g§nyU© gy`©J«hUg§nyU© gy`©J«hUg§nyU© gy`©J«hUg§nyU© gy`©J«hUg§nyU© gy`©J«hU: n¥Ïdr go XoIZo na àVrV
hmoVm h¡ {H$ MÝÐ_m nyU©V… gỳ © H$mo T>H$ boVm h¡
Vmo gỳ © J«hU hmoVm h¡&

2. Am§[eH$ gy`©J«hUAm§[eH$ gy`©J«hUAm§[eH$ gy`©J«hUAm§[eH$ gy`©J«hUAm§[eH$ gy`©J«hU: O~ MÝÐ_m Ûmam ~Zr
Am§[eH$ N>m`m§{H$V N>m`m H$m ~mô` ̂ mJ(MÝÐ_m
H$s CnÀN>m`m) n¥Ïdr H$mo ñne© H$aVm h¡ Vmo
Am§[eH$ gỳ ©J«hU  hmoVm h¡&

3. db`mH$ma J«hUdb`mH$ma J«hUdb`mH$ma J«hUdb`mH$ma J«hUdb`mH$ma J«hU: `h V~ {XImB© XoVm h¡ O~
gỳ © go MÝÐ_m N>moQ>m àVrV hmoVm h¡ O~ dh
gm¡̀ © _§S>b Ho$ Ho$ÝÐ go hmoH$a JwOaVr h¡ Am¡a
gỳ ©àH$me H$m EH$ M_H$sbm db` `m N>ëbm
J«hU Ho$ g_` {XImB© XoVm h¡&
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4. g§H$a J«hU g§H$a J«hU g§H$a J«hU g§H$a J«hU g§H$a J«hU : `h gỳ ©J«hU EH$ EH$ Xwb©̂
àH$ma h¡ Omo db`H$ma go g§nyU© gỳ ©J«hU VH$
AnZo nW n[ad{V©V hmoVm h¡&

MÝÐ J«hU
O~ n¥Ïdr H$s N>m`m MÝÐ_m na n‹S>Vr h¡ V~
MÝÐJ«hU hmoVm h¡& `h Ho$db ny{U©_m Ho$ {XZ
hmoVm h¡&

$MÝÐJ«hU Ho$ àH$ma

1. nyU© MÝÐJ«hU     : O~ n¥Ïdr H$s N>m`m
(àÀN>m`m) AñnîQ> ê$n go MÝÐ_m Ho$ g§nyU©
Ñí` YamVb T>H$ boVr h¡&

2. Am§[eH$ MÝÐJ«hU Am§[eH$ MÝÐJ«hU Am§[eH$ MÝÐJ«hU Am§[eH$ MÝÐJ«hU Am§[eH$ MÝÐJ«hU : `h V~ XoIm Om gH$Vm
h¡ O~ MÝÐ_m Ho$ Ñí` YamVb H$m Ho$db Hw$N>
^mJ n¥Ïdr H$s N>m`m Ûmam T>H$ OmVm h¡&

3. CnÀN>m`r MÝÐJ«hU CnÀN>m`r MÝÐJ«hU CnÀN>m`r MÝÐJ«hU CnÀN>m`r MÝÐJ«hU CnÀN>m`r MÝÐJ«hU : O~ MÝÐ_m n¥Ïdr
Ûmam ~Zr N>m`m (àÀN>m`m) Ho$ Am§[eH$ N>m[`V
~mô` àm§V go JwOaVm h¡&
MÝÐJ«hU ny{U©_m Ho$ {XZ hr Š`mo§ hmoVm h¡?

{MÌ-7 Ho$AZwgma n¥Ïdr H$s N>m`m MÝÐ_m na
{H$Z {ñW{V`m| _| n‹S>Vr h¡?
Š`m `h {ñW{V Ho$db {H$gr EH$ {XZ hr
hmoVr h¡?
Š`m Amn A~ g_Pm gH$Vo h¢ {H$ gỳ ©J«hU
A_mdg Ho$ {XZ hr Š`m| hmoVm h¡?
[\$a ^r, àË òH$ A_mdg na gỳ ©J«hU Š`m|

Zht hmoVm h¡ Am¡a àË òH$ ny{U©_m na MÝÐJ«hU Š`mo
Zht hmoVm? M{bE H$maU OmZZo H$m à`mg H$a|&

EH$ g§nyU© gỳ ©J«hU \$adar 16, 1980 H$s
Xmonha _| K[Q>V hþAm& (`h _h~y~ZJa, ZbJm|S>m
Am¡a Iå__ {Obo Ho$ Hw$N> joÌm| _| XoIm J`m
h¡&)J«hU Ho$ g_` gỳ © T>H$m hþAm Wm, Bg{bE {XZ
Ho$ g_` amV hmoZo H$m Am^mg hþAm&

{MÌ-8 _| Bg J«hU H$m time exposure
photograph h¡& AWm©V J«hU Ho$ {d[^ÝZ MaUm|
H$m AZmdaU 10 {_ZQ> Ho$ A§Vamb Ho$ {bE Cgr
\«o$_ na {H$`m J`m&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-8
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~mE± go XmE± ~Zm {MÌ gỳ © H$mo Yrao-Yrao
T>H$Vm hþAm MÝÐ_m Am¡a [\$a Xÿa hQ>Vm hþAm
Xem©̀ m J`m h¡& {MÌ _| gỳ © H$m T>H$m hþAm ^mJ
H$mbm Am¡a AZT>H$m ^mJ g\o$X h¡&

J«hU Ho$ àË òH$ MaU Ho$ {bE Amn MÝÐ_m H$s
{ñW{V H$m AZw_mZ bJm gH$Vo h¢& gỳ © Ed§ MÝÐ_m
Ho$ _mJ© H$mo Š`m Amn aoImAm| Ûmam Xem© gH$Vo h¢&

{MÌ-8 _| N>ëbo H$m g\o$X ^mJ gỳ © h¡ Am¡a
H$mbm ̂ mJ MÝÐ_m& àË òH$ N>„m (db`) gỳ © Am¡a
MÝÐ H$r {ñW{V J«hU Ho$ {d{^ÝZ MaUm| Ho$ {bE
Xem©Vm h¡& {MÌ _| Xem©̀ o AZwgma&

Xmo db`, EH$ g\o$X Am¡a EH$ H$mbm gỳ © Am¡a
MÝÐ_m Ho$ AmH$ma H$mo ~ZmB©E&

A~ h_ àË òH$ MaU Ho$ {bE gỳ © Am¡a MÝÐ_m
Ho$ Ho$ÝÐ kmV H$a|Jo& Bgo H$aZo Ho$ {bE AmnHo$ Ûmam
~Zm`m J`m g\o$X db` boH$a {MÌ Ho$ {H$gr ^r
MaU Ho$ {bE ~Zo g\o$X ^mJ na ~am~a a[IE&

AmnHo$ db` Ho$ Ho$ÝÐ go JwOaVm hþAm EH$
{N>Ð {nZ H$s ghm`Vm go ~ZB©E Omo {MÌ _| ~Zo
Cg MaU Ho$ {bE gỳ © H$s ~{h©aoIm Ho$ Ho$ÝÐ na
EH$ A§{H$V H$aVo h¡& g\o$X db` H$mo {ZH$mbH$a
no§{gb go Cg {~ÝXþ H$mo A§{H$V H$s{OE&

Bg àH$ma AmnHo$ {MÌ _| àË òH$ MaU Ho$
{bE gỳ © Ho$ Ho$ÝÐ H$mo A§{H$V H$s{OE& BZ {~ÝXþAm|
H$mo EH$ aoIm Ûmam Omo[‹S>E& `h aoIm a{d _mJ© H$mo
Xem©Vr h¡&

MÝÐ_m Ho$ _mJ© H$mo kmV H$aZo Ho$ {bE Bg
à`moJ H$mo tÁzhamBE naÝVw Bg ~ma H$mbo db` H$m
Cn`moJ H$s{OE Am¡a H$mbo ^mJm| Ho$ Ho$ÝÐm| H$mo
J«hU Ho$ àË`oH$ MaU Ho$ {bE A§{H$V H$s{OE&
BZ {~ÝXþAm| H$mo EH$ aoIm Ûmam Omo[‹S>E& `h aoIm

J«hU Ho$ g_` MÝÐ_m H$m _mJ« h¡& Š`m gy`© Am¡a
MÝÐ_m _mJ© g_mZm§Va h¡ `m CZHo$ _mJ© J«hU
g_` Xÿgao H$mo à{VÀN>o{XV H$aVo h¢&

A_mdg Ho$ {XZ O~ J«hU K[Q>V Zhr hmoVm
h¡ Am¡a O~ K[Q>V hmoVm h¡ V~ gy`© Am¡a MÝÐ_m
H$s {ñW{V _| Š`m A§Va hmoVm hmoJm? {MÌ H$m
Cn`moJ H$aVo hþE à`mg H$a CÎma àmßV H$s{OE&

{MÌ-8 _| Am¡a EH$ nhby Ü`mZ XoZo `mo½` h¡&
gy`© Am¡a MÝÐ XmoZm| AnZo _mJ© Ho$ à{VÀN>oX {~ÝXþ
na ~am~a EH$ hr g_` nhþ±MVo h¢& {XZm§H$16,
1980 _| J«hU Ho$ g_`&

`{X `h Zht hmoVm Vmo Š`m nyU© gỳ ©J«hU [\$a
^r hmoVm?
A~ Š`m Amn `h ~Vm gH$Vo h¢ {H$ àË òH$
A_mdg na gỳ ©J«hU  Š`m§o Zht hmoVm?
AmH$me _| Hw$N> Am¡a AmH$f©H$ IJmobr` {nÊS>

Vmao h¢& gm_mÝ`V… `h g_yh _| hmoVo h¢ Am¡a
àË òH$ g_yh Ho$ gXñ` Vma| EH$ gmW XoIZo na
{^ÝZ-{^ÝZ AmH¥${V ~ZmVo h¢& ̀ h g_yh Vmam_§S>b
H$hbmVo h¢& Vmam| H$mo EH$ g_yh {Og_| bmIm|
Vmao hmoVo h¢ AmH$me J§Jm H$hbmVm h¡& bmIm|
AmH$me J§JmE§± {_bH$a AnZm {díd ~ZmVm h¡&

Vmam| Ho$ ~mao _| Hw$N> OmZ|
amV _| O~ Amn AmH$me H$s Amoa XoIVo h¢

Vmo Š`m Vma| J{V H$aVo hþE àVrV hmoVo h¢? `{X
Amn nyao AmH$me _| Vmam| H$s J{V Am¡a CZHo$
_mJ© H$m AÜ``Z H$aZm MmhVo h¢ Vmo Amn H$mo
Y«yd Vmao H$m (J«oQ> {~Aa) Vmam_§S>b H$m Am¡a
e{_©îR>m Ho$ N>… Vmam| Ho$ Vmam_§S>b H$m {ZarjU
H$aZm hmoJm&
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Amn gßV{f© H$mo AmgmZr go nhMmZ gH$Vo h¢,
{OgH$s Am`VmH$ma {gam CÎmar AmH$me _| hmoVm
h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ–9(a):  gßV{f© Vmam_ÊS>b Y« wd Vmao H$sgßV{f© Vmam_ÊS>b Y« wd Vmao H$sgßV{f© Vmam_ÊS>b Y« wd Vmao H$sgßV{f© Vmam_ÊS>b Y« wd Vmao H$sgßV{f© Vmam_ÊS>b Y« wd Vmao H$s

{ñW{V{ñW{V{ñW{V{ñW{V{ñW{V

 erV F$Vw _| ̀ h Vmam_§S>b
gy`m}X` go Hw$N> K§Q>o nyd© C{XV
hmoVm h¡ (AmÝY« àXoe _| Bgo
Hht go ̂ r XoIm Om gH$Vm h¡&)
Bg F$Vw _| Amn e{_îR>m H$mo ̂ r
AmH$me Ho$ Cgr ^mJ _| XoI
gH$Vo h¢& CgHo$ N>… Vma| Aja ‘M’ ~ZmVo h¢&

{MÌ{MÌ{MÌ{MÌ{MÌ-9(b): e{_îR>r Vmam_§S>b Yw«de{_îR>r Vmam_§S>b Yw«de{_îR>r Vmam_§S>b Yw«de{_îR>r Vmam_§S>b Yw«de{_îR>r Vmam_§S>b Yw«d

Vmao H$s {ñW{VVmao H$s {ñW{VVmao H$s {ñW{VVmao H$s {ñW{VVmao H$s {ñW{V

Amn Yw«d Vmam| H$mo BZ Xmo Vmam_§S>b H$s
ghm`Vm go nVm bJm gH$Vo h¢& `{X AmnHo$
gßV{f© H$mo XoI gH|$ Vmo CZ Xmo Vmam| H$mo Xo[IE
Omo ~mhar Am`VmH$ma {gam ~ZmVo h¢& BZ Xmo
{~ÝXþAm| go JwOaVr hþB© EH$ H$mën{ZH$ aoIm ~VmB©E&
Y«wd Vmam Bg H$mën{ZH$ aoIm na Xmo Vmam| Ho$
~rM Xÿar go nm±M JwZm A{YH$ Xÿar na {ñWV hmoVm
h¡ ({MÌ  ([MÌ- 9a).

`{X Ho$db (e{_©îR>m) Vmam_§S>b Ñí` h¡ Vmo‘M’
AmH¥${V Ho$ _Ü` go IrMr JB© H$mën{ZH$ aoIm na
Y«wd Vmam Cn{ñWV hmoJm ({MÌ- 9b).

`{X amV _| EH$ ~ma AmnZo gßV{f© e{_©îR>m
Am¡a Y«wd Vmao H$mo OmZ {b`m Vmo {ZåZ J{V{d[Y
H$s{OE&

{H«$̀ m H$bmn-7

Vmam§o H$s J{V H$m {ZarjU
20x 20 go._r. H$m EH$ dJm©H$ma H$mJO

boH$a CgHo$ Ho$ÝÐ _§o 1go._r. ì`mg H$m EH$  {N>Ð
~ZmBE& {MÌ 10 _| Xem©E AZwgma H$mJO Ho$
nÝZo na EH$ Va\$ ( X ) {MÝh A§{H$V H$s{OE&

{MÌ{MÌ{MÌ{MÌ{MÌ-10

Bg H$mJO H$mo AnZr Am±Im| Ho$ gm_Zo Bg
Vah nH$[‹S>E {H$ dh ‘x’ {MÝh ZrMbo {hñgo _|
hmo Am¡a A~ Bg {N>Ð go Y«wd Vmam H$mo XoIZo H$m
à`mg H$s{OE&

O~ EH$ ~ma AmnZo Y«wd Vmao H$mo XoI {b`m
Vmo Om±M H$s{OE {H$ gßV{f© Am¡a e{_îR>m {H$g
{Xem _| h¡? {Og {Xem _| `h Vmam_§S>b {XImB©
XoVo h¢ Cg {Xem _| H$mJO na gßV{f© H$mo ‘G’
Am¡a e{_îR>m H$mo ‘C’ {b[IE& XmoZm| hr {ñW{V`m§o
_| Amn g_` ZmoQ> H$s{OE O~ `h {ZarjU
AmnHo$ Ûmam {H$E JE&
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{H$gr ̂ r {ZH$Q> Ho$ d¥j ̀ m Ka Ho$ g§X^© {~ÝXþ
_m{ZE& H$mJO na Bg g§X ©̂ {~ÝXþ H$s ghr {ñW{V
H$mo Xem©Vo hþE {MÌ ~ZmBE&

à{V EH$ K§Q>o Ho$ A§Vamb go AmnHo$ {ZarjU
XmohamBE& gw{Z[íMV H$s{OE {H$ O~ ^r Amn
{ZarjU H$a| EH$ hr {~ÝXþ go H$a|&

     {ZarjU Ho$ {bE gßV{f© H$s àË`oH$ {ñW{V
H$s {Xem H$mo G, Am¡a e{_©îR>m H$s {ñW{V H$s
{Xem H$mo  C {b[IE& gmW hr Aja G Am¡a C Ho$
nmg {ZarjU H$m g_` {b[IE&

AmnHo$ Ûmam M`{ZV g§X^© {~ÝXþ (d¥j `m
Ka) H$m Cn`moJ H$a Om±{ME {H$ Y«wd Vmao H$s
{ñW{V n[ad{V©V hþB© `m Zht& `{X {ñW{V _|
n[adV©Z hþAm h¡ Vmo Cgo ZmoQ> H$s{OE&

Bg J{V{d[Y H$mo {OVZr ~ma g§^d hmo
XmohamBE& H$_ go H$_ Mma ~ma H$s{OE& `h
Ü`mZ a[IE H$s ha ~ma H$mJO na ~Zm {MÝh
‘x’  H$mJO Ho$ {ZMbo ^mJ na hr hmo&

Bg J{V{d[Y H$mo Amn Y«wdVmao Ho$ {ZH$Q>
kmV Vma| `m Vmam_§ÊS>b H$m Cn`moJ H$a gH$Vo
h¢&

AmnHo$ Ûmam ~ZmE {MÌ H$m AÜ``Z H$a
{ZåZ àíZm| Ho$ CÎma Xr{OE&

Š`m g_` Ho$ gmW Vmam| H$s {ñW{V`m± ~XbVr
h¡?
Y«wd Vmao H$s {ñW{V ^r Š`m g_` Ho$ gmW
~XbVr h¡?
g_` Ho$ gmW Š`m gßV{f© Am¡a e{_©îR>m H$s
AmH¥${V ~XbVr h¡&
BZ Vmam_§S>bm| Ûmam AmH$me _| {H$g Vah H$m
_mJ© V` {H$`m OmVm h¡?
AmnH$o$ {ZarjUm| go AmnZo AZw_mZ bJm`m

hmoJm {H$  AmH$me _| Vmao EH$ hr OJh na Zht

ahVo naÝVw Y«wd Vmao Ho$ AVam\$ Ky_Vo h¡& Y«wd Vmam
EH$ hr OJh na {ñWV hmoVm h¡& Vmam| Ûmam Yw«d
Vmao Ho$ AVam\$ EH$ n[aH«$_m nyU© H$aZo Ho$ {bE 24
K§Q>o H$m g_` bJVm h¡& amV Ho$ g_` Ho$db AmYm
n[aH«$_U hr XoIm Om gH$Vm h¡&

`{X g^r Vmao J{V H$aVo h¢ Vmo Y«wd Vmam Š`m| Zht
J{V H$aVm h¡? Š`m dh Vmam Zht h¡? AmB©E Bgo
{ZåZ J{V{d[Y`m| Ûmam g_PZo H$m à`mg H$a|&

  {H«$̀ m H$bmn-8

Yw«d Vmam {ñWa Š`m| àVrV hmoVm h¡?
EH$ N>mVm boH$a Cgo Imo{bE& g\o$X H$mJO u\ÃN˛y

¬Ê§ÁF| 5 ÃzÊ.™y osÁ YÁ{gÁF| 2.5 Ãı.™y go bJ^J 10
– 15  Vmao ~ZmBE& N>mVo H$s ~rM dmbr N>‹S> na EH$
Vmam {MnH$mBE Am¡a ~mH$s Vmao àË òH$ N>‹S> Ho$ {gao Ho$
nmg H$n‹S>o na {MnH$mBE& ({MÌ- 11)

{MÌ{MÌ{MÌ{MÌ{MÌ-11

N>mVo H$s Ho$ÝÐr` N>‹S> H$mo AnZo hmW _| nH$‹S>H$a
Kw_mBE& N>mVo na bJo Vmam| H$mo Xo[IE& Š`m H$moB© Vmam
Eogm h¡ Omo J{V H$aVm hþAm àVrV Zhr hmoVm h¡? ̀ h
Vmam H$hm± {ñWV h¡? Š`m ̀ h Vmam Cg OJh h¡ Ohm±
N>mVo H$s N>‹S> N>mVo Ho$ H$n‹S>o go Ow‹S>r h¡&
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Bgr àH$ma `{X H$moB© Vmam Cg
OJh hmoVm h¡ Oh±m n¥Ïdr H$mo KyU©Z
Aj AmH$me _| {_bVm h¡ Vmo Š`m
`h Vmam ^r {ñWa hmoVm?

Y«wd Vmam n¥Ïdr Ho$ KyU©Z Aj
H$s {Xem _o {ñWV h¡ Am¡a Bgr{bE
dh J{V H$aVm hþAm àVrV Zhr
hmoVm O~{H$ AÝ` Vmao n¥Ïdr Ho$
KyU©Z Ho$ H$maU J{V H$aVo hþE bJVo
h¢? ({MÌ-12).

Y«wd Vmam

gỳ © H$sn¥Ïdr H$m
H$jr` Vb

Amoa

{MÌ{MÌ{MÌ{MÌ{MÌ-12: Y«wd Vmam H$s {Xem Y«wd Vmam H$s {Xem Y«wd Vmam H$s {Xem Y«wd Vmam H$s {Xem Y«wd Vmam H$s {Xem

  Vmam_§S>b Ho$Ho$Ho$Ho$Ho$ Hw$N Ñí >̀

{MÌ{MÌ{MÌ{MÌ{MÌ-13:  gßV{f© gßV{f© gßV{f© gßV{f© gßV{f©                 e{_©îR>m   e{_©îR>m   e{_©îR>m   e{_©îR>m   e{_©îR>m              Amo[a`Z  Amo[a`Z  Amo[a`Z  Amo[a`Z  Amo[a`Z     qgh am[eqgh am[eqgh am[eqgh am[eqgh am[e

h_mao {díd H$s Hw$N> AmH$me J§JmE±

{MÌ{MÌ{MÌ{MÌ{MÌ-14
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bmIm| AmH$me J§JmAm| _| go h_mam gỳ © Xþ½Y-nW
AmH$meJ§Jm Ho$ EH$ Vmam h¡& h_mar n¥Ïdr gỳ © Ho$
AVam\$ n[aH«$_m H$a ahr h¡ Am¡a MÝÐ_m n¥Ïdr Ho$ Mmamo
Amoa n[aH«$_m H$a ahm h¡& Ho$db n¥Ïdr hr Zhr naÝVw
Hw$N> AÝ` IJmobr` {nÊS> ̂ r gỳ © H$s n[aH«$_m H$a aho
h¢& BZ IJmobr` {nÊS>m| Ho$ ~mao _| Hw$N> OmZ|&
gm¡a _ÊS>bgm¡a _ÊS>bgm¡a _ÊS>bgm¡a _ÊS>bgm¡a _ÊS>b

gỳ © Ed§ CgHo$ Mmam| Amoa n[aH«$_m H$aZo dmbr
IJmobr` {nÊS>m| go gm¡a _§S>b ~ZVm h¡& Bg_| H$B© {nÊS>
hmoVo h¢& O¡go J«h, Y«wd Vmao, jwÐ J«h Am¡a CëH$m{nÊS>&
gỳ © Am¡a BZ {nÊS>m| Ho$ _Ü` AmH$f©U ~b Ho$ H$maU gỳ ©

Ho$ AVam\$ `h n[aH«$_m H$aVo ahVo h¢&
 n¥Ïdr ^r gỳ © H$s n[aH«$_m H$aVr h¡& n¥Ïdr gm¡a

_§S>b H$m EH$ gXñ` h¡& `h EH$ J«h h¡ Am¡a gmV
CnJ«h h¢ Omo gỳ © Ho$ AVam\$ n[aH«$_m H$aVo h¢&
H«$_mZwgma `h AmR> J«h h¡- ~wY, ewH«$, n¥Ïdr, _J§b,
d¥hñn{V, e{Z, Aê$U Am¡a dê$U&

 {MÌ-15   _| gm¡a _§S>b H$m `moOZm~Õ Ñí`
Xem©̀ m J`m h¡& (n¡_mZo Ho$ AZwgma Zhr)

gm¡a _§S>b Ho$ Hw$N> gXñ`m| Ho$ ~mao _| OmZH$mar
àmßV H$a|&

gỳ ©gỳ ©gỳ ©gỳ ©gỳ ©
n¥Ïdr Ho$ g~go {ZH$Q>V_ Vmam gỳ © h¡&
`h {Za§Va A[YH$ _mÌm _| D$î_m Am¡a àH$me VWm AÝ` {dÚwV Mwå~H$s`

{dH$saU CËg{O©V H$aVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-15:SCERT TELA
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J«hJ«hJ«hJ«hJ«h
J«h Vmam| H$s Vah {XIVo h¢ naÝVw do ñd §̀ àH$me_mZ

Zht hmoVo h¢& gỳ © Ho$ àH$me H$m namdV©Z H$aVo h¢&

J«h {Z[íMV _mJ© _| gỳ © Ho$ AVam\$ n[aH«$_U
H$aVm h¡& ̀ h _mJ© H$j H$hbmVm h¡& J«h Ûmam EH$
n[aH«$_U nyam H$aZo _| bJo g_` H$mo n[aH«$_U
Ad[Y H$hVo h¢& O¡go-O¡go J«h H$s Xÿar gỳ © go
A[YH$ hmoVr OmVr h¡ n[aH«$_U Ad[Y ^r _o d¥[Õ
hmoVr h¡&

gỳ © Ho$ Mmam| Amoa n[aH©$_U H$aZ Ho$ gmW-
gmW EH$ J«h ñd §̀ Ho$ Aj na ^r bQ²>Qy> H$s Vah
Ky_Vm h¡& {H$gr J«h Ûmam EH$ KyU©Z nyU© H$aZo _|
bJo g_` H$mo CgHo$ KyU©Z H$s Ad[Y H$hVo h¢&

Hw$N> J«hm| Ho$ Mmam| Amoa MÝÐ CnJ«h CgHo$
Mmam| Amoa Ky_Vo h¢  H$moB© ^r IJmobr` {nÊS> Omo
AÝ` IJmobr` {nÊS> Ho$ Mmamo Amoa n[aH«$_m H$aVm
h¡ CgH$m CnJ«h H$hbmVm h¡&

n¥Ïdr gỳ © Ho$ Mmamo Amoa Ky_Vr h¡ Vmo Š`m
n¥Ïdr gỳ © H$m CnJ«h h¡? n¥Ïdr H$mo gỳ © H$m CnJ«h
H$h gH$Vo h¢ O~{H$ gm_mÝ`V… Cgo gỳ © H$m J«h
H$hm OmVm h¡&

J«hm| Ho$ Mmam| Amoa Ky_Zo dmbo {nÊS>m| H$mo h_
CnJ«h nX H$m Cn`moJ H$aVo h¢& MÝÐ_m n¥Ïdr H$m
CnJ«h h¡& _mZd {Z{_©V H$B© CnJ«h h¢ Omo n¥Ïdr H$s
n[aH«$_m H$a aho h¢& BÝh| H¥$[Ì_ CnJ«h H$hVo h¢&

~wY~wY~wY~wY~wY
gy` © H$m g~go

{ZH$Q>V_ J«h ~wY h¡&
h_mao gm¡a _§S>b H$m `h
g~go N>moQ>m J«h h¡&

~ wY H$m g~go
{ZH$Q>_V J«h hmoZo Ho$

H$maU CgH$s {ZarjU H$aZm H$[R>Z hmoVm h¡&
Š`m|{H$ A[YH$Va g_` dh gỳ © H$s H§$m{V _| {N>nm
hmoVm h¡& [\$a ̂ r gỳ m}X` Ho$ EH$X_ níMmV [jVrO
Ho$ {ZH$Q> Bgo XoIm Om gH$Vm h¡&

AV… Eogo ñWmZ Ohm± d¥j `m B_maV| [jVrO
H$s Ñ[îQ> H$mo Adamo[YV Zht H$aVo h¢ Ho$db CÝhr§
ñWmZm| na ~wY J«h Ñí` hmoJm `m {XIoJm& ~wY H$m
AnZm H$moB© CnJ«h Zht h¡&

ewH«$ewH«$ewH«$ewH«$ewH«$
$n ¥Ïdr H$m

g~go {ZH$Q>V_
n‹S>mogr J«h ewH«$
h ¡ & amV H o $
Amg_mZ _| `h
g~go M_H$Xma
Vmam h¡& H$^r-
H$^r ewH«$ nydu
AmH $ me _ |
gỳ m}X` Ho$ nhbo [XImB© XoVm h¡&

$H$^r-H$^r `h n[íM_r AmH$me _| gỳ m©ñV Ho$
EH$X_ níMmV àH$Q> hmoVm h¡& AV… Bgo A[YH$Va
gw~h H$m Vmam ̀ m em_ H$m Vmam H$hVo h¢ O~{n dh
EH$ Vmam Zhr h¡& erV F$Vw Ho$ àma§̂  _| amV Ho$
AmH$me _| Bg ewH«$ J«h H$mo XoIZo H$m à`mg H$s{OE&

$ewH«$ H$mo AnZm ñd §̀ H$m H$moB© MÝÐ `m CnJ«h
Zht h¡& ewH«$ H$m AnZo Aj na Ky_Zm Hw$N>
Agm_mÝ` h¡& ̀ h nyd© go n[íM_ H$s Amoa Ky_Vm h¡
O~{H$ n¥Ïdr n[íM_ go nyd© H$s Amoa Ky_Vr h¡&

 $Š`m eyH«$ na gỳ m}X` nyd©  _| hmoVm h¡?

$`{X AmnH$mo Adga {_bo Vmo XÿaXeu H$s
ghm`Vm go ewH«$ H$m {ZarjU H$aZo H$m à`mg H$ao&
Amn XoI|Jo {H$ MÝÐ_m H$s Vah ewH«$ ^r H$bm
{XImVm h¡&
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n¥Ïdr ( ŷ{_)n¥Ïdr ( ŷ{_)n¥Ïdr ( ŷ{_)n¥Ïdr ( ŷ{_)n¥Ïdr ( ŷ{_)
n¥Ïdr gm¡a _§S>b _| n¥Ïdr

EH$_mÌ kmV J«h h¡ {Og na
OrdZ H$m A{ñVËd h¡&

Hw$N> {d[eîQ> n`m©daU H$s
n[a{ñW{V`m± n¥Ïdr na OrdZ
Ho$ A{ñVËd Am¡a {Za§VaVm Ho$
{bE {Oå_oXma h¡& gỳ © go ghr Xÿar BZ_| go EH$h¡
{OgHo$ H$maU n¥Ïdr na ghr Vmn_mZ n[aga, Ob
H$s Cn{ñW{V Am¡a C{MV dmVmdaU Ed§ AmoOmoZ H$s
naV Cn{ñWV h¡&

h_| h_mao n`m©daU H$mo gwa[jV aIZo Ho$ {bE
{deof gmdYmZr boZr Mm[hE Vm{H$ n¥Ïdr na OrdZ
§̂J ({djwãY) Z hmo& har n¥Ïdr H$s gVh na Ob

Am¡a ŷ ^mJ go àH$me Ho$ namdV©Z Ho$ H$maU
A§V[aj go n¥Ïdr Zrbr-har {XImB© XoVr h¡&

_§Jb_§Jb_§Jb_§Jb_§Jb
n¥Ïdr Ho$ H$j Ho$ ~mha g~go nhbm J«h _§Jb

h¡& `h Yy§Ybm bmb ŷam {XImB© XoVm h¡ Am¡a
Bgr{bE Bgo bmb J«h H$hVo h¢& _Jb J«h Ho$ Xmo
N>moQ>o àmH¥${VH$ CnJ«h h¢&

_§Jb {dkmZ à`moJembm _§Jb {dkmZ à`moJembm _§Jb {dkmZ à`moJembm _§Jb {dkmZ à`moJembm _§Jb {dkmZ à`moJembm : amîQ́>r` d¡km{ZH$s Am¡a A§V[aj
àemgZ(NASA) A_o[aH$m Ûmam _§Jb Ho$ ~mao _| A[YH$ OmZH$mar
àmßV H$aZo Ho$ {bE EH$ {_eZ ‘ _§Jb {dkmZ à`moJembm ’
{X.26th Zd§~a 2011, H$mo àma§̂  {H$`m J`m& Hw$[a`mo{gQ>r Zm_H$
EH$ Kw_ŠH$‹S>  {X. 6 AJñV 2012 H$mo _§Jb na nhþ±Mm& `h _§Jb
H$s gVh na nmE OmZo dmbo MÅ>mZm| Ho$ KQ>H$m| H$m {díbofU H$a ahm
h¡& BgHo$ Ûmam _§Jb na Ob nm`m J`m& `h kmV H$aZo H$m à`mg
H$a ahm h¡ {H$ _§Jb na OrdZ Ho$ A{ñVËd Ho$ {bE AZwHy$b
n[a{ñW{V`m± h¢ `m Zht&

d¥hñn{Vd¥hñn{Vd¥hñn{Vd¥hñn{Vd¥hñn{V
gm¡a _§S>b H$m g~go ~‹S>m J«h d¥hñn{V h¡& ̀ h

BVZm ~‹S>m h¡ {H$ bJ^J
1300 n¥Ïdr Bg ^ì`
J«h Ho$ ^rVa aIo Om
gH$Vo h¢& [\$a ^r
d¥hñn{V H$m Ðì`_mZ
AnZr n¥Ïdr Ho$ Ðì`_mZ
H$o$ 318 JwZm A[YH$ h¡&
`h AnZo Aj na ~hþV
VoOr go Ky_Vm h¡& d¥hñn{V Ho$ H$B© CnJ«h h¡& BgHo$

AVam\$ Yw§Ybo db` ̂ r h¡& ̀ h Amg_mZ _| M_H$Vm
hþAm {XImB© XoVm h¡& EH$ XÿaXeu Ho$ Cn`moJ go Bgo
XoI| Vmo BgHo$ Mma ~‹S>o CnJ«hm| H$mo ̂ r XoI gH$Vo h¢&
e{Z

d ¥hñn{V H o $
níMmV e{Z h¡ Omo
nrbo a§J H$m {XImB©
XoVm h¡& e{Z J«h Ho$
AVam\$ Cn{ñWV
db` Bgo gm¡a _§S>b
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~wY 0.38 5.79 88 {XZ 0
ewH«$ 0.95 10.82 225 {XZ 0
n¥Ïdr 1 15 365 {XZ 1
_§Jb 0.53 22.8 687 {XZ 2
d¥hñn{V 11.20 77.8 12 df© 69
e{Z 9.45 142.7 29.5 df© 62
Aê$U 4.00 286.9 84 df© 27
dê$U 3.88 449.7 165 df© 14

J«hm| H$mJ«hm| H$mJ«hm| H$mJ«hm| H$mJ«hm| H$m
Zm_Zm_Zm_Zm_Zm_

n¥Ïdr Ho$ ì`mg Ho$n¥Ïdr Ho$ ì`mg Ho$n¥Ïdr Ho$ ì`mg Ho$n¥Ïdr Ho$ ì`mg Ho$n¥Ïdr Ho$ ì`mg Ho$
gmW VwbZmË_H$gmW VwbZmË_H$gmW VwbZmË_H$gmW VwbZmË_H$gmW VwbZmË_H$
ì`mg (bJ^J)ì`mg (bJ^J)ì`mg (bJ^J)ì`mg (bJ^J)ì`mg (bJ^J)

gỳ © go Xÿargỳ © go Xÿargỳ © go Xÿargỳ © go Xÿargỳ © go Xÿar
(bJ^J)(bJ^J)(bJ^J)(bJ^J)(bJ^J)

n[aH«_U  H$sn[aH«_U  H$sn[aH«_U  H$sn[aH«_U  H$sn[aH«_U  H$s
Ad[YAd[YAd[YAd[YAd[Y

(bJ^J)(bJ^J)(bJ^J)(bJ^J)(bJ^J)

CnJ«hm| H$s g§»`mCnJ«hm| H$s g§»`mCnJ«hm| H$s g§»`mCnJ«hm| H$s g§»`mCnJ«hm| H$s g§»`m
(A~ VH$ kmV)(A~ VH$ kmV)(A~ VH$ kmV)(A~ VH$ kmV)(A~ VH$ kmV)

_| A[ÚVr` ~ZmVm h¡& Z½Z Am±Im| go Bg db`m| H$mo
Zhr XoIm Om gH$Vm& EH$ N>moQ>o XÿaXeu Ûmam Bgo
XoIm Om gH$Vm h¡& e{Z Ho$ ^r H$s CnJ«h h¡&

Aê$U Am¡a dê$UAê$U Am¡a dê$UAê$U Am¡a dê$UAê$U Am¡a dê$UAê$U Am¡a dê$U
_§S>b _| g~go ~mhar J«h h¡ Aê$U Am¡a d‹ê$U&

BÝh| Ho$db ~‹S>o XÿaXeu go hr XoIm Om gH$Vm h¡&
ewH«$ J«h H$s Vah Aê$U ^r nyd© go n[íM_ Ky_Vm
h¡& Aê$U J«h H$m g~go CëboIZr` bjU `h h¡
{H$ BgH$m KyU©Z Aj AË`ÝV PwH$m hþAm h¡& ({MÌ-
16) n[aUm_V… BgH$s H$jr` J{V _| ̀ h EH$ Amoa
byT>H$Vm hþAm Am^m[gV hmoVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ- 16

àW_ Mma J«h ~wY,ewH«$, n¥Ïdr Am¡a _§Jb AÝ`
Mma J«hm| H$s Anojm gỳ © Ho$ AË`Ý V {ZH$Q> hmoVo h¡&
BÝh| ^rVar J«h ^r H$hVo h¡& ^rVar J«hm| Ho$ ~hþV
H$_ CnJ«h hmoVm h¢&

_§Jb Ho$ H$j go ~mha Ho$ J«h AWm©V d¥hñn{V,
e{Z, Aê$U Am¡a dê$U ̀ h ̂ rVar J«hm| H$s Anojm
gỳ © go AË`[YH$ Xÿar na h¡& CZHo$ AVam\$ db`
àUmbr hmoVr h¡& ~mhar J«hm| Ho$ H$B© CnJ«h h¡&

Vm{bH$m-Vm{bH$m-Vm{bH$m-Vm{bH$m-Vm{bH$m-2: J«hm| Ho$ _Ü` VwbZm H$s Vm{bH$mJ«hm| Ho$ _Ü` VwbZm H$s Vm{bH$mJ«hm| Ho$ _Ü` VwbZm H$s Vm{bH$mJ«hm| Ho$ _Ü` VwbZm H$s Vm{bH$mJ«hm| Ho$ _Ü` VwbZm H$s Vm{bH$m

h‘Zo n¥Ïdr Ho$ ì¶mg (12756km) H$mo 1 BH$mB© Ho$ ê$n ‘| {b¶m h¡& Bg OmZH$mar Ho$ AmYma na AÝ¶
J«hm| H$m ì¶mg kmV H$s{OE& BgHo$ {bE Bg Vm{bH$m H$m Cn¶moJ H$s{OE&
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J«{hH$mE± J«{hH$mE± J«{hH$mE± J«{hH$mE± J«{hH$mE± (Asteroids)
‘§Jb Am¡a d¥hñn{V n[aH«$‘m nW ‘| ~hþV Xÿar

h¡, O¡gm {H$ {MÌ-17 ‘| {XIm¶m J¶m h¡& BZ
Xÿ[a¶m| Ho$ ‘Ü¶ AZoH$ J«{hH$mE± h¢ Omo gy¶© H$s
n[aH«$‘m H$aVr h¢& BÝh| J«{hH$mE± ¶m jwÐJ«h
(asteroids) H$hVo h¢& BÝh| Ho$db Q>obrñH$mon Ho$
‘mÜ¶‘ go XoIm Om gH$Vm h¡&

{MÌ. 17

Yy‘Ho$Vw/nwÀN>bVmam Yy‘Ho$Vw/nwÀN>bVmam Yy‘Ho$Vw/nwÀN>bVmam Yy‘Ho$Vw/nwÀN>bVmam Yy‘Ho$Vw/nwÀN>bVmam (Comets)
Yy‘Ho$Vw ^r h‘mao gm¡a‘§S>b H$m EH$ gXñ¶ h¡&

dh ^r gy¶© H$s n[aH«$‘m EH$ XrK©d¥Îmr¶ H$j
(~hþV Xÿar go) ‘| H$aVm h¡& Bg H$maU BgH$s gy¶©
H$s n[aH«$‘m H$s Ad{Y ~hþV ~‹S>r hmoVr h¡& ¶h
gm‘mÝ¶V… BgH$m {ga M‘H$sbm hmoVm h¡& ¶h EH$
b§~r ny±N> H$s Vah {XImB© XoVm h¡, Bgr H$maU Bgo
nwÀN>b Vmam ^r H$hm OmVm h¡& O¡go-O¡go ¶h gy¶©
Ho$ {ZH$Q> AmVm h¡ BgH$s ny±N> b§~r hmoVr OmVr h¡,
O¡gm {H$ {MÌ-18 ‘| {XIm¶m J¶m h¡&

{MÌ. 18

 gmo{ME Am¡a MMm© H$s{OE

gy¶© H$m ì¶mg 13,92,000 km h¡&
n¥Ïdr H$m ì¶mg 12,756 km h¡&
M§Ð‘m H$m ì¶mg 3474 km h¡&
n¥Ïdr go gy¶© H$s Xÿar 15,00,00,000 km

    h¡&
n¥Ïdr go M§Ð‘m H$s Xÿar 3,84,399 km  h¡&
ñHo$b Ho$ 1 bmI {H$‘r = 1 go‘r ‘m{ZE

Am¡a AZw‘mZ bJmBE {H$ ~«h²‘m§S> ‘| gy¶©, n¥Ïdr
Am¡a Mm±X H$s pñW{V {H$g àH$ma go h¡& ³¶m
Amn Bg pñW{V H$mo AnZr nmR>embm Ho$ ‘¡XmZ
na Xem© gH$Vo h¢>?

      Š`m Amn OmZVo h¢?
25 AJñV 2006 VH$ gm‘mÝ¶V… h‘ H$hVo

Wo {H$ h‘mao gm¡a‘§S>b ‘| Zm¡ J«h h¢& V~VH$ Zdm±
J «h ßbyQ >m o ‘mZm OmVm Wm& B §Q >aZ oeZb
AmñQ́>mZm{‘H$b ¶w{Z¶Z Ho$ 26d| A{YdoeZ ‘| ¶h
{ZU©¶ {b¶m J¶m {H$ ßbyQ>mo H$mo J«hm| ‘| Zht {JZm
Om gH$Vm ³¶m|{H$ dh ‘p³b¶S>© X ZmB~ahÿS>’ Ho$
{Z¶‘m| H$m nmbZ Zht H$aVm& BgH$m ‘Vb~ h¡
{H$ H$^r-H$^r ¶h dê$U (Neptune) Ho$ H$j ‘|
Kwg OmVm h¡&

gm¡a ‘§S>b Ho$ Hw$N> Am¡a gXñ¶
gy¶© H$s n[aH«$‘m H$aZo dmbo Hw$N> Am¡a ̂ r qnS>

h¢& do ^r Bg gm¡a‘§S>b Ho$ gXñ¶ h¡& AmBE CZHo$
~mao ‘| OmZ|&
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nyÀN>b Vmao Hw$N-Hw$N>> Ad{Y Ho$ ~mX {XImB©
XoVo h¢& Bgr àH$ma H$m EH$ Yy‘Ho$Vw h¡- h¡br
Yy‘Ho$Vw Omo bJ^J 76 dfm] ‘| EH$ ~ma {XImB©
XoVm h¡& dh {nN>br ~ma 1986 ‘| XoIm J¶m Wm&
³¶m Amn ~Vm gH$Vo h¢ {H$ h¡br Yy‘Ho$Vw A~ {’$a
H$~ {XImB© XoJm?
CëH$m Ed§ CëH$mqnS>     (Meteors&meteorites)

amV Ho$ g‘¶ AmH$me gm’$ hmo Am¡a Mm±X Z
{XImB© Xo, Amn H$^r H$^r AmH$me ‘| EH$ M‘H$Vr
aoIm O¡gr XoI gH$Vo h¢, O¡gm {MÌ-19 ‘| h¡&

{MÌ. 19
gm‘mÝ¶V… BÝh| eyqQ>J ñQ>ma Ho$ Zm‘ go OmZm

OmVm h¡, O~{H$ ¶o ñQ>ma ¶m Vmao Zhr§ h¢& ¶o CëH$m
H$hbmVr h¢& CëH$m gm‘mÝ¶V… EH$ N>moQ>o qnS> h¢ Omo
H$^r-H$^r n¥Ïdr Ho$ dm¶w‘§S>b ‘| ^r Kwg AmVo h¢&
Cg g‘¶ ¶o AË¶§V Vrd« doJ ‘| hmoVo h¢& dm¶w‘§S>br¶
Vmn Ho$ H$maU ¶o ~hþV OëXr Jb OmVo h¢& Bg
àH$ma ~hþV H$‘ g‘¶ ‘| BZH$m A§V hmo OmVm h¡&
bo{H$Z Hw$N> CëH$mE± ~hþV ~‹S>r ^r hmoVr h¢ Omo
{~Zm nyU©V… Jbo H$^r-H$^r dm¶w‘§S>b ‘| àdoe H$a
OmVr h¢& do CëH$mE± Omo {~Zm Jbo n¥Ïdr VH$ nhþ±M
OmVr h¢, CÝh| CëH$m qnS> (meteorite) H$hVo h¢&
Omo {H$ {MÌ-20 ‘| h¡&

{MÌ. 20

CëH$m qnS> d¡km{ZH$m| H$mo Cg AÜ¶¶Z ‘|
ghm¶Vm H$aVo h¢ {Oggo nVm Mbo {H$ {H$g àH$ma
gm¡a ‘§S>b H$m {Z‘m©U hþAm h¡&
H¥${Ì‘ CnJ«h (Artificial satellites)

Amn OmZVo hr hm|Jo {H$ AmO ~hþV gmao H¥${Ì‘
CnJ«h n¥Ïdr H$s n[aH«$‘m H$a ah h¢& H¥${Ì‘ CnJ«h
‘mZd {Z{‘©V h¢& CÝh| n¥Ëdr go ôOr OmVm h¡& do
n¥Ïdr Ho$ àmH¥${VH$ CnJ«h M§Ð‘m go ̂ r H$ht A{YH$
{ZH$Q> go n¥Ïdr H$s n[aH«$‘m H$aVo h¢&

^maV Zo ^r AZoH$ H¥${Ì‘ CnJ«h ~Zm¶o Ed§
àjonU {H$¶o h¢& ^maV H$m nhbm CnJ«h Am¶©̂ Q²>Q>
Wm Omo {MÌ-21 ‘| XoIm Om gH$Vm h¡&

Hw$N> AÝ¶
^maVr¶ H¥${Ì‘
CnJ«h h¢-
INSAT. IRS,
H$ënZm-1,
EDUSAT, Am{X&

H¥${Ì‘ CnJ«hm| ‘| AZoH$ ì¶mdhm[aH$ Cn¶moJ
h¢& ¶o ‘mZgyZ ~VmZm, Q>obr{dOZ àgmaU Am¡a
ao{S>¶m| Ho$ àgmaU Am{X Ho$ {bE à¶moJ hmoVo h¢& ¶o

{MÌ. 21
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Xÿag§Mma, XÿañW ñWmZm| H$s OmZH$mar àmá H$aZm,
hdmB© C‹S>mZ, goZm Am{X Ho$ H$m¶© Ho$ {bE ̂ r à¶moJ
{H$¶o OmVo h¢&

¶h kmZ h‘| bJ^J Xmo go VrZ gm¡ dfm] nhbo
‘mby‘ hþAm O~ Q>obrñH$mon H$m Am{dîH$ma {H$¶m
J¶m& bo{H$Z BgHo$ nyd© Ho$ bmoJ n¥Ïdr Ed§ IJmobr¶
qnS>m| Ho$ ~mao ‘| H¡$go OmZH$mar aIVo Wo?

AmBE A~ h‘ Cg H$mb Ho$ bmoJm| H$s Hw$N>
é{MH$a OmZH$m[a¶m| Ho$ ~mao ‘| OmZ|&
bmoJm| Zo ¶h H¡$go {ZîH$f© {ZH$mbm hmoJm {H$
n¥Ïdr Jmob h¡?

àmMrZ H$mb ‘| bmoJ g‘PVo Wo {H$ n¥Ïdr
g‘Vb h¡ ³¶m|{H$ dh Eogr hr {XImB© XoVr h¡& ~mX
‘| bmoJm| H$mo g§Xoh hþAm {H$ ¶{X YaVr g‘Vb h¡
Vmo g‘wÐ H$m nmZr ~hH$a YaVr Ho$ ~mha Mbm
OmZm Mm{hE, bo{H$Z Eogm Zht hmoVm& CÝhmo|Zo Bg
g§Xoh Ho$ ~mX ¶h AZw‘mZ bJm¶m {H$ YaVr Ho$
Mmam| Amoa EH$ Koam hmoJm& BgHo$ ~mX-
1. M§ÐJ«hU Ho$ g‘¶ YaVr H$s naN>mB© H$mo XoIH$a

¶h AZw‘mZ bJm¶m {H$ YaVr Jmob h¡& d¥ÎmmH$ma
dñVwAm| H$s N>m¶m H$^r-H$^r aoIm ¶m A§S>mH$ma
hmo gH$Vr h¡, bo{H$Z J«hU Ho$ g‘¶ n¥Ïdr H$s
N>m¶m CÝh| Jmob hr {XImB© XoVr&

2. Hw$N> Zm{dH$ Omo g‘wÐ ¶mÌmE± H$aVo Wo, do ~hþV
Xÿa EH$ hr {Xem ‘| MbZo na {’$a go Cgr
OJh nhþ±M OmVo Wo&

3. ~§XaJmh na I‹S>o hmoH$a XoIZo na nhbo OhmO
H$m YwAm± {XImB© XoVm Wm ~mX ‘| OhmO H$m
erf©& Yrao-Yrao nyU© OhmO V~ {XImB© XoVm Wm
O~ dh {~ëHw$b {ZH$Q> Am OmVm Wm& Bggo
CZH$s YmaUm ‘| ~Xbmd Am¶m&

4. Vmam| H$s J{VerbVm XoIZo na, AbJ-AbJ
ñWmZm| go AbJ Vmao {XImB© XoVo Wo, Bggo ^r
n¥Ïdr Ho$ Jmob hmoZo H$m AZw‘mZ hþAm&

Bg àH$ma {d{dY ñWmZm| na, {d{dY bmoJm|
Ûmam AZw‘mZ bJmZo Ho$ H$maU Bg {ZîH$f© na
nhþ±Mm J¶m {H$ n¥Ïdr Jmob h¡& Am¡a O~ 1969 ‘|
AmX‘r O~ Mm±X na nhþ±Mm Vmo CgZo dhm± go XoIm
{H$ n¥Ïdr Jmob hr h¡&

bmoJm| Zo H¡$go g‘Pm {H$ n¥Ïdr AnZr ñd¶§
H$s Ywar na Ky‘Vr h¡?

àmMrZ H$mb ‘| bmoJ ¶h gmoMVo Wo {H$ n¥Ïdr
~«h²‘m§S> Ho$ R>rH$ H|$Ð ‘| pñWV h¡ Am¡a gy¶© Mm±X Am¡a
Vmao BgH$s n[aH«$‘m H$aVo h¢& Am¡a do ¶h ^r
gmoMVo Wo {H$ gy¶© Mm±X Am¡a Vmao n¥Ïdr Ho$ Mmam|
Amoa nmaXe©H$ EH$H|${ÐV Jmobo H$s gVh na pñWV
h¢, Bg{bE do Zht {Ja aho h¢&

VrZ Jmobo AnZo ñd¶§ H$s Ywar na nya~ go
npîM‘ H$s Amoa Ky‘Vo h¢& Bg{bE gy¶© Mm±X Am¡a
Vmao n¥Ïdr Ho$ Mmam| Amoa nya~ go npíM‘ H$s Amoa
Ky‘Vo hþE {XImB© XoVo h¢& CÝhm|Zo ¶h ^r AZw‘mZ
bJm¶m {H$ gy¶© {Og Jmobo na pñWV h¡ dh nya~
go npíM‘ H$s Amoa Ky‘Vm h¡ Am¡a X{jU go CÎma
H$s Amoa XmobZ H$aVo h¢& Bgr H$maU go CÎmam¶Z
Ed§ X{jUm¶Z hmoVo h¢&

Hw$N> Vmam| (Omo ghr AW© ‘| J«h h¡) H$s
{df‘ J{V Omo {XImB© XoVr h¡, CgHo$ AmYma na
~«h²‘m§S> H$s aMZm H$mo g‘PZm H${R>Z h¡& Cg‘|
n¥Ïdr Ho$ Mmam| Amoa H$B© nmX©e©H$ Jmobm| H$s
Amdí¶H$Vm hmoVr h¡& {ZH$mobg H$mon{ZH$g Zo
~Vm¶m {H$ gy¶© ~«h²‘m§S> Ho$ H|$Ð ‘| pñWV h¡ VWm
g^r Xÿgao qnS> CgHo$ Mmam| Amoa npíM‘ go nyd© H$s
Amoa Ky‘Vo  ahVo h¢& Eogm ‘mZm J¶m h¡ {H$ n¥Ïdr
gy¶© Ho$ gm‘Zo AnZo Aj na Ky‘Vr ahVr h¡& ¶h
kmZ h‘| {XZ Am¡a amV Ho$ {Z‘m©U Ho$ {Z‘m©U H$mo
^r g‘PmVm h¡&

Bg àH$ma bmoJm| H$mo n¥Ïdr H$m AnZo Aj na
Ky‘Zo H$s g‘P àmá hþB©&
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‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX

IJmobr¶ qnS>, ñWmZr¶ g‘¶, YynK‹S>r, X{jUm¶Z, CÎmam¶Z, M§Ð‘m H$s XemE±, ZjÌ ‘§S>b,
gm¡a ‘§S>b, Y«wd Vmam, gm¡a n[adma, J«h, CnJ«h, H¥${Ì‘ CnJ«h, J«{hH$m, Yy‘Ho$Vw, CëH$m, CëH$m qnS>

b§~dV dñVw H$s g~go N>moQ>r naN>mB© YaVr na CÎma X{jU {Xem ‘| n‹S>Vr h¡>&
Xmonha Ho$ g‘¶ dñVw H$s g~go N>moQ>r naN>mB© n‹S>Vr h¡&
AmH$me ‘| gy¶© VWm M§Ð Ho$ nyU© ^«‘U Ho$ {bE bJm g‘¶ AbJ-AbJ hmoVm h¡&
M§Ð Ho$ n[ad{V©V ê$n H$mo M§Ð H$s XemE± H$hVo h¢&
A‘mdñ¶m Ho$ {XZ M§Ð Am¡a gy¶©, n¥Ïdr Ho$ EH$ Amoa pñWV hmoVo h¢&
ny{U©‘m Ho$ {XZ M§Ð Am¡a gy¶©, n¥Ïdr Ho$ XmoZm| Amoa pñWV hmoVo h¢&
úw·ƒy N˛y o∫“ YÊ¸™Á Nz˛ YÁ∫Áı EÁz∫ ƒÁÆÏ™Êg¬ å“Î úÁÆÁ \ÁoÁ “{@
Y«wd Vmam n¥Ïdr Ho$ Aj H$s {Xem ‘| pñWV hmoZo Ho$ H$maU dh AJ{V‘mZ {XIVm h¡&
h‘mao gm¡a n[adma ‘| AmR> J«h CnpñWV h¢&
g^r AmR> J«hm| ‘| go Ho$db n¥Ïdr EH$ Eogm J«h h¡ {Ogna OrdZ nm¶m OmVm h¡&
gy¶©, ‘§Jb Am¡a d¥hñn{V Ho$ Ajm| Ho$ ~rM H$B© qnS> ^«‘U H$aVo ahVo h¢, CÝh| J«{hH$mE± H$hVo h¢&
O¡go-O¡go Yy‘Ho$Vw gy¶© H$s Amoa ~‹T>Vm h¡ CgHo$ ny±N> H$s b§~mB© ~‹T>Vr ahVr h¡&
G¡N˛Á uúÊg ƒ“ ZÁzbz-ZÁzbz N˛m “{ \Áz N˛ßy-N˛ßy úw·ƒy Nz˛ ƒÁÆÏ™Êg¬ ™zÊ üƒz∆ N˛∫oz “{@
CëH$m Omo n¥Ïdr VH$ nhþ±MVo h¢ CÝh| CëH$m qnS> H$hVo h¢&
Am¶©̂ Q²>Q> ^maV H$m àW‘ H¥${Ì‘ CnJ«h h¡&
H¥${Ì‘ CnJ«hm| H$m Cn¶moJ dmVmdaU H$s OmZH$mar, Q>obr{dOZ VWm ao{S>¶mo g§Ho$V, g§Mma, XÿañW
OmZH$mar àmá H$aZo, goZm Am{X Ho$ H$m¶m] ‘| H$aVo h¢&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)
1. Y«wd Vmam pñWa ³¶m| {XImB© XoVm h¡? (AS1)

2. AmR> J«hm| ‘| n¥Ïdr H$s ³¶m {deofVm h¡? (AS1)

3. EÁú N{˛Ãz N˛“ ÃN˛oz “Áz uN˛ úw·ƒy TÁz¬ “{? (AS1)

4. úw·ƒy Eúåz Eq ú∫ VÏ™oy “{ FÃN˛y \ÁåN˛Á∫y N{˛Ãz üÁõo “ÏF| (AS1)

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?
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II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. Y«wd Vmao H$s pñW{V H$mo tzQåz Nz˛ u¬L N˛Á{åÃz VbN˛Áı N˛Áz ÜÆÁå ™ı ∫QåÁ YÁu“L@(AS1)

2. AnZo joÌ Ho$ CÎma-X{jU {Xem H$mo Amn H¡$go nhMmZ|Jo?(AS1)

3. X{jU JmobmÕ© ‘| ahZo dmbo bmoJ ³¶m Y«wdVmam XoI gH$Vo h¢>? ¶{X Zht Vmo ³¶m|?(AS1)

4. M§Ð‘m H$s {d{^ÝZ XemAm| Ho$ {MÌ ~ZmBE& CÝh| ny{U©‘m go A‘mdñ¶m VH$ ì¶dpñWV H$s{OE&(AS5)

5. Amn AmH$me ‘| H$m¡Z go J«hm| H$mo XoIVo h¢? CÝh| Amn H$~ XoI gH$Vo h¢?(AS3)

6. t{uåN˛ \yƒå ™ı Nw˛ufi™ T¿“Áı N˛y MÆÁ GúÆÁzuToÁ “{?

7. amV Am¡a {XZ H¡$go ~ZVo h¢? (AS1)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. K‹S>r Ho$ Z hmoZo na ̂ r {XZ Ho$ g‘¶ Hw$N> naN>mB¶m| H$s ghm¶Vm go h‘ g‘¶ kmV H$a gH$Vo h¢& amV
‘| g‘¶ H$m kmZ h‘ H¡$go àmá H$a gH$Vo h¢? BgH$s MMm© AnZo {‘Ìm| Ho$ gmW H$s{OE&(AS2)

2. n¥Ïdr Ho$ Mmam| Amoa {d{^ÝZ H$m¶m] Ho$ {bE H$B© H¥${Ì‘ CnJ«h N>mo‹S>o J¶o h¢& BZ H¥${Ì‘ CnJ«hm| H$m h‘mao
O¡d-{d{dYVm na ³¶m à^md n‹S> ahm h¡?(AS7)

1. \§ YÊ¸™Á ÃÓÆ| N˛Áz úÓ∫y o∫“ Ãz jN˛ tzoÁ “{ oÁz GÃz ........... [ ]

a) EÁÊu∆N˛ ÃÓÆ| T¿“m b) ÃÊúÓm| ÃÓÆ| T¿“m c) ƒ¬ÁÆÁN˛Á∫ T¿“m d) ÃÊN˛∫ T¿“m

2. úw·ƒy N˛Á Ã§Ãz å\tyN˛y T¿“ N˛Á{å-ÃÁ “{ [ ]

a)  §Ïá b) ∆ÏN¿̨ c) §w“Àúuo d) §ªm

3. Ãßy T¿“Áı ™ı Ã§Ãz EuáN˛ üN˛Á∆™Áå T¿“ [ ]

a)  §Ïá b) ∆ÏN¿̨ c) §w“Àúuo d) §ªm

4. YÊ¸™Á úw·ƒy N˛Á .......... “{@ [ ]

a)  üÁNw˛uoN˛ GúT¿“ b) Nw˛ufi™ GúT¿“ c) úÏXZ¬oÁ∫Á d) T¿u“N˛ÁLÂ

Ã“y G∫ YÏuåL@
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5. ßÁ∫o N˛Á Ã§Ãz ú“¬Á Nw˛ufi™ GúT¿“ N˛Á{å-ÃÁ “{@ [ ]

a)  FåÃÁb b) N˛¡úåÁ -I c) EÁÆ|ßbΩb d) EDUSAT (LgΩÆÏÃÁb)

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. EÁúNz˛ TÁÂƒ ÆÁ ∆“∫ N˛Á ÀsÁåyÆ Ã™Æ rÁo N˛∫åz Nz˛ u¬L üÆÁzT N˛yu\L@

2. áÓúV‰gy (Sundial) §åÁåz Nz˛ u¬L üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. Ã™ÁYÁ∫ úfi ÆÁ úufiN˛ÁEÁzÊ Ãz YÊ¸ÁÆå -I tΩƒÁ∫Á YÊ¸™Á Ãz ¬ÁÆz TÆz \ÁåN˛Á∫y N˛Áz LN˛fi N˛yu\L@

2. Ã™ÁYÁ∫ úfiÁı ÆÁ FÊb∫åzb Ãz EÊou∫q/N˛Á}uÀ™N˛ Eú√ÆÆ N˛y \ÁåN˛Á∫y üÁõo N˛∫ FåN˛Á úÁzÀb∫ Eúåy úÁe∆Á¬Á
Nz˛ ú{å¬ §Ázg| ú∫ ¬TÁFL@

3. EÁ\ Nz˛ utå osÁ ∫ÁoN˛y Eƒuá uN˛oåy “{? uúZ¬z ÃÁo utåÁı Nz˛ ∫Áo EÁ{∫ utå N˛y Eƒuá N˛Áz Ã™ÁYÁ∫ úfi
N˛y Ã“ÁÆoÁ Ãz LN˛ufio N˛∫Nz˛ GÃNz˛ EÁáÁ∫ ú∫ T™y| ÆÁ eÊgy N˛Á úÓƒÁ|åÏ™Áå ¬TÁFL@

4. M§Ðm`Z-2 Ho$ ~mao _| OmZH$mar EH${ÌV H$a [anmoQ>© {c{IE&
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Tuo N˛Á EÁ¬zQAÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

12
“™åz ÃÁoƒy N˛qÁ ™ı Tuo, Tuo Nz˛ üN˛Á∫

EÁ{∫ ƒzT, tÓ∫y osÁ ÃÊ§Êá Nz˛ §Á∫z ™ı újÁ sÁ@

MÆÁ “™ Tuo N˛Áz EÁ¬zQ tΩƒÁ∫Á úu∫ßÁu o
N˛∫ ÃN˛oz “{?

NĮ̈ Z úu∫uÀsuoÆÁı Nz̨  EÁáÁ∫ ú∫ FÃN˛Á üÆnå
N˛∫ıTz@

MÆÁ EÁúåz N˛ßy §Ã, ∫z¬, §{¬TÁ‰gy ÆÁ
EÁ}bÁz u∫M∆Á Ãz Ã¢˛¬ uN˛ÆÁ “{? Eúåy GÃ
ÆÁfiÁ N˛Áz ÆÁt N˛∫ uå©å ü≈åÁı Nz˛ G∫ tyu\L:-

− EÁúåz Eúåy ÆÁfiÁ N˛“ÁÂ Ãz EÁ∫Êß N˛y sy
EÁ{∫ N˛“ÁÂ oN˛ ÆÁfiÁ N˛y?

− Få tÁzåÁı ÀsÁåÁı Nz̨  §yY N˛y tÓ∫y uN˛oåy “ÁzTy?

− EÁúN˛y ÆÁfiÁ ™ı uN˛oåÁ Ã™Æ ¬TÁ sÁ?

− EÁúNz̨  ƒÁ“å N˛y Tuo üuo VÊbÁ uN˛oåy “ÁzTy?

ƒÀoÏ tΩƒÁ∫Á FN˛ÁF| Ã™Æ ™ı oÆ N˛y tÓ∫y N˛Áz
EÁ{Ão Tuo N˛“oz “{@

EÁ{Ão Tuo N˛Áz rÁo N˛∫åz N˛Á Ã™yN˛∫m

Æut “™ tÓ∫y N˛Áz uN˛¬Áz™yb∫ ™ı osÁ Ã™Æ
N˛Áz VÊbz ™ı ™ÁúÁ \ÁÆ oÁz GÃN˛y ƒzT N˛y FN˛ÁF|
uN˛¬Áz™yb∫ üuo VÊbÁ “ÁzTy u\Ãz KMPH ™ı t∆Á|oz
“{@ ƒzT N˛Á ™Áúåz N˛y N˛ÁzF| EÁ{∫ FN˛ÁF| N˛Á
GúÆÁzT N˛∫ ÃN˛oz “{@

• MÆÁ “™ Tuo N˛y FN˛ÁF| N˛Á EÊtÁ\Á ¬TÁ
ÃN˛oz “{ Æut tÓ∫y N˛Áz Ãıby™yb∫ ™ı osÁ
Ã™Æ N˛Áz ÃzNı˛g ™ı ™ÁúÁ \ÁÆ?

• Æut tÓ∫y N˛Áz ™yb∫ ™ı osÁ Ã™Æ N˛Áz ™yåb
™ı ™ÁúÁ \ÁÆ oÁz Tuo N˛y FN˛ÁF| MÆÁz “ÁzTy?

• ∫Á\Á åz 15 uN˛¬Áz™yb∫ tÓ∫y N˛Áz 3 VÊbÁı ™ı oÆ
uN˛ÆÁ “Áz oÁz EÁ{Ão ƒzT  rÁo N˛yu\L osÁ
ƒzT N˛y Ã“y FN˛ÁF| u¬uQL?

åÁzb : \§ “™ uN˛Ãy ßy ™ÁúÁı N˛Áz \{Ãz tÓ∫y,
Ã™Æ, ƒzT ßÁ∫ EÁut N˛Áz u¬Qoz “Áz oÁz GÃN˛y
FN˛ÁF| t∆Á|åÁ EÁƒ≈ÆN˛ “ÁzoÁ “{@ å“Î oÁz ƒ“
Es˙“yå “Áz \ÁÆzTÁ@ FÃu¬L “™z∆Á ™Áúå Nz˛
ÃÁs FN˛ÁF| u¬QåÁ ™o ßÓu¬L@

EÁúN˛y ÆÁfiÁ N˛Áz úu∫ßÁu o N˛∫åz Nz˛
N˛F| uƒuáÆÁÂ “{@ FÃ EÜÆÁÆ ™ı “™ Tuo N˛Áz
EÁ¬zQ tΩƒÁ∫Á t∆Á|åÁ ÃyQıTz@ Tuo Nz̨  EÁ¬zQ Nz̨
tÓÃ∫z GúÆÁzTÁı Nz˛ §Á∫z ™ı \ÁåN˛Á∫y üÁõo N˛∫ıTz@

{H«$¶mH$bmn -1

oÁu¬N˛Á-1 ™ı ÀƒÁoy tΩƒÁ∫Á V∫ Ãz
úÁe∆Á¬Á oN˛ oÆ N˛y TÆy tÓ∫y §oÁÆy TÆy “{@

EÁ{Ão Tuo =
NÏ˛¬ oÆ N˛y TÆy tÓ∫y

tÓ∫y oÆ N˛∫åz ™ı ¬TÁ Ã™Æ
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Få tÁı Ãz ÀƒÁoy tΩƒÁ∫Á “∫ tÁz u™åbÁı
™ı oÆN˛y TÆy tÓ∫y §oÁÆy TÆy “{ ¬zuN˛å Få
tÁı ™ı utL TL Ã™Æ ™ı oÆ N˛y TÆy NÏ˛¬ tÓ∫y
å“y §oÁÆy TÆy “{@ GtÁ“∫mÁs| tÃ u™åb §Át
FÃu¬L “™ GÃNz˛ V∫ Ãz úÁe∆Á¬Á oN˛ N˛y tÓ∫y
N˛Áz Hú∫ N˛y oÁu¬N˛Á Nz˛ EÁáÁ∫ ú∫ rÁo å“Î
N˛∫ ÃN˛oz@ FÃ \ÁåN˛Á∫y N˛Áz üÁõo N˛∫åz Nz˛
u¬L utL TL tÁı N˛Áz E¬T o∫“ Ãz ütu∆|o
N˛∫åÁ úgzTÁ@ Få tÁı N˛Áz oÁu¬N˛Á- 2 N˛y o∫“
u¬QåÁ úgzTÁ@

ÀƒÁoy Nz˛ Ã¢˛∫ N˛Áz t∆Á|åz Nz˛ u¬L Få tÁı
N˛Á GúÆÁzT N˛∫ıTz@ u\Ã™ı oÆ N˛y TÆy tÓ∫y osÁ
Ã™Æ N˛Áz u¬ÆÁ TÆÁ “{@

EÁúåz Tumo ™ı EÁ¬zQ uQÊYåÁ ÃyQÁ “{?
FÃ EÁ¬zQ ™ı “™ X- Eq ú∫ Ã™Æ osÁ Y-Eq
ú∫ tÓ∫y t∆Á|ÆıTz@ T¿Á¢˛ úzú∫ ú∫ X osÁ Y - Eq
QÎuYL EÁ{∫ GÃ ú∫ ÀNz̨ ¬ Nz̨  EåÏÃÁ∫ ÃÊPÆÁLÂ
gÁu¬L ÀNz̨ ¬ N˛Áz tÁÆÎ EÁz∫ Ã§Ãz Hú∫ u¬uQL@

oÁu¬N˛Á - 2 Nz˛ tÁı N˛Áz T¿Á¢˛ ú∫ gÁu¬L
u\Ã™ı ú“¬Á uåtz|∆N˛ X-Eq ú∫ 2 u™åb osÁ
Y-Eq ú∫ 120 u™b∫ tÓ∫y ú∫ gÁu¬L@ GÃy
üN˛Á∫ ET¬z úÁÂY u§ÊtÏ ßy T¿Á¢˛ ú∫ gÁu¬L@ Få
Ãßy u§ÊtÏEÁzÊ N˛Áz úb∫y N˛y Ã“ÁÆoÁ Ãz u™¬ÁFL
uYfi ™ı t∆Á|ÆzåÏÃÁ∫ Ãyáy ∫zQÁ üÁõo “ÁzTy@

Æ“ T¿Á¢˛ ÀƒÁoy N˛Á V∫ Ãz úÁe∆Á¬Á
oN˛ N˛Á Ã¢˛∫ t∆Á|oÁ “{@

gmo{ME-MMm© H$s{OE

  •   “™ X-Eq ú∫ Ã™Æ osÁ Y-Eq ú∫ tÓ∫y
N˛Áz MÆÁı t∆Á|oz “{?

T¿Á¢˛ LN åM∆Á å“Î “{@
EÁúN˛Áz ÜÆÁå ∫QåÁ YÁu“L uN˛ EÁúNz̨

tΩƒÁ∫Á gÁ¬Á T¿Á¢˛ “{ EÁTz ßy “™ T¿Á¢˛ “y §åÁÆıTz@

Ã™Æ (u™åbÁı ™ı)

0-2 (ú“¬z 2 u™åb)

2-4 (tÓÃ∫z 2 u™åb)

4-6 (oyÃ∫z 2 u™åb)

6-8 (YÁ{sz 2 u™åb)

8-10 (úÁÂYƒz 2 u™åb)

10-12 (Zbz 2 u™åb)

oÆ N˛y TÆy tÓ∫y
(™yb∫Áı)T¿Á¢˛Áı ™ı

120

120

120

120

120

120

oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á - 1

NÏ˛¬ Ã™Æ (u™åbÁı ™ı)

2
4
6
8
10
12

NĮ̈ ¬ oÆ N˛y
TÆy tÓ∫y (™yb∫Áı

™ı)
120
240
360
480
600
720

oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á - 2 X - axis (time in minutes)
T¿Á¢˛ - 1

Y
 - 
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 (d
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Scale :
On X - axis 1 cm = 1 minute
On Y - axis 1 cm = 60 meters
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• uúÊg tΩƒÁ∫Á oÆ N˛y TÆy Ã™Tuo N˛Á T¿Á¢˛
N{˛ÃÁ “ÁzTÁ?
Æut uúÊg Ã™Tuo Ãz Y¬ ∫“y “Áz oÁz FN˛ÁF|

Ã™Æ ™ı oÆ N˛y tÓ∫y N˛Áz GÃN˛Á ƒzT N˛“oz “{@
• ÀƒÁoy Nz˛ Ã¢˛∫ ™ı GÃN˛y EÁ{Ão Tuo MÆÁ

“ÁzTy?
• ÀƒÁoy Nz˛ ÃÊúÓm| Ã¢˛∫ N˛y EÁ{Ão Tuo rÁo

N˛yu\L@
• MÆÁ “∫ tÁz u™åb N˛y Tuo GÃNz˛ ÃÊúÓm|

Ã¢˛∫ Nz˛ EÁ{Ão Nz˛ §∫Á§∫ “ÁzTÁ?

LN˛ “y Ã™Tuo Ãz Y¬åzƒÁ¬z uúÊg J{V Zht
~XcVr h¡& Bg pñWVr _§o doJ Am¡a Am¡gV doJ
EH$ g_mZ hmoVo h¡&

{H«$¶mH$bmn -2

uƒußãå Ã™TuoÆÁı Ãz Y¬åz ƒÁ¬z uúÊgÁz N˛Á T¿Á¢˛

Eåy∆ osÁ u“oz∆ åz V∫ Ãz úÁe∆Á¬Á oN˛
tÁ{g ¬TÁÆy@ u“oz∆ N˛y tÁ{g Ã™Tuo Ãz “Ázoy “{
GÃy üN˛Á∫ Eåy∆ N˛y ßy tÁ{g Ã™Tuo ™ı “{@
GÃ tÁzåÁı N˛y Ã™Tuo E¬T-E¬T sy T¿Á¢˛ - 2
™ı GåN˛y Tuo N˛Áz t∆Á|ÆÁ TÆÁ “{@

u\Ã™ı Ã™Æ osÁ tÓ∫y N˛Áz uåtz|u∆o uN˛ÆÁ TÆÁ “{
ƒz N˛ÁzF| ™ÁåuYfi å“y “{ u\Ã™ı ÆÁfiÁ N˛Á ™ÁT|
t∆Á|ÆÁ \ÁÆ@

uYfi-1 ™ı ÀƒÁoy Nz˛
V∫ Ãz úÁe∆Á¬Á oN˛ Nz˛
™ÁT| N˛Á åM∆Á t∆Á|ÆÁ
TÆÁ “{@  ÀƒÁoy FÃy
ÃgN˛ Ãz úÁe∆Á¬Á
\Áoy “{@ ÀƒÁoy Nz̨  Ã¢˛∫
N˛Áz t∆Á|Æz TÆz T¿Á¢˛ osÁ
uYfi- 1 ™ı t∆Á|Æz TÆz
ÃgN˛ Nz˛ åM∆z N˛y
oÏ¬åÁ N˛yu\L@

• MÆÁ EÁú ÃgN˛ Nz˛
åM∆z N˛Áz tzQN˛∫
Æ“ §oÁ ÃN˛oz “Áz
uN˛ ÀƒÁoy N˛Áz úÁe∆Á¬Á ú“ÏÂYåz ™ı uN˛oåÁ
Ã™Æ ¬TzTÁ?

• MÆÁ EÁú T¿Á¢˛ tzQN˛∫ Æ“ §oÁ ÃN˛oz “Áz
uN˛ ÀƒÁuo Nz˛ V∫ Ãz úÁe∆Á¬Á Nz˛ §yY
uN˛oåz ™Ázg “ÁıTz ÆÁ N˛“ÁÂ ÃgN˛ åty N˛Áz
úÁ∫ N˛∫oy “{?

ÃgN˛ Nz˛ åM∆z üÁõo \ÁåN˛Á∫y T¿Á¢˛ Ãz å“Î
u™¬oy GÃy üN˛Á∫ T¿Á¢˛ Ãz üÁõo \ÁåN˛Á∫y ÃgN˛
Nz˛ åM∆z Ãz å“y u™¬oy “{@

• ÀƒÁoy Eúåz Ã¢˛∫ ™ı “∫ tÁz u™åbÁı ™ı oÆ
N˛y TÆy tÓ∫y Ã™Áå “ÁzTy?

Æut uúÊg tΩƒÁ∫Á Ã™Áå Ã™Æ EÊo∫Á¬ ™ı oÆ
N˛y TÆy tÓ∫y Ã™Áå “Áz oÁz GÃz <<Ã™Tuo>> N˛“oz
“{@

X - axis (time in minutes)
T¿Á¢˛ - 2

Y
 - 

ax
is

 (d
is
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nc
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tra
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d 
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er
s)

Scale :
On X - axis 1 cm = 1 minute
On Y - axis 1 cm = 60 meters
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• MÆÁ EÁú T¿Á¢˛ tzQN˛∫ Æ“ §oÁ ÃN˛oz “Áz
uN˛ N˛Á{å oz\ tÁ{g ∫“Á “{?

• u“oz∆ N˛Áz V∫ Ãz úÁe∆Á¬Á oN˛ tÁ{gåz Nz˛
u¬L uN˛oåz Ã™Æ ¬TÁ? GÃN˛Á EÁ{Ão ƒzT
rÁo N˛yu\L@

• Eåy∆ N˛Á EÁ{Ão ƒzT MÆÁ “ÁzTÁ?
T¿Á¢˛ N˛Á ^ÏN˛Áƒ osÁ ƒzT Nz˛ ™ÜÆ ÃÊ§Êá

Æut “™Á∫z úÁÃ tÁz Ã™Tuo ƒÁ¬z T¿Á¢˛ “Áz oÁz
Nz̨ ƒ¬ ∫zQÁEÁzÊ N˛Áz tzQN˛∫ Æ“ §oÁ ÃN˛oz “{ uN˛ÃN˛Á
ƒzT EuáN˛ “{@ “™ı T¿Á¢˛ N˛Á X-Eq ú∫ §ååz ƒÁ¬Á
N˛Ázm tzQåÁ YÁu“L@ Få N˛ÁzmÁı Nz̨  EÁáÁ∫ ú∫ T¿Á¢˛
Nz̨  Ï̂N˛Áƒ N˛Á úoÁ Y¬oÁ “{@ N˛Ázm u\oåÁ §gÁ
“ÁzTÁ T¿Á¢˛ N˛Á Ï̂N˛Áƒ GoåÁ EuáN˛ “ÁzTÁ@
• T¿Á¢˛ - 2 N˛Áz tÁz§Á∫Á tzuQL N˛Á{åÃy T¿Á¢˛

∫zQÁ N˛Á ^ÏN˛Áƒ EuáN˛ “{ u“oz∆ N˛y ÆÁ
Eåy∆ N˛y?

• MÆÁ GÃN˛Á ƒzT ßy oz\ “{@
Ã™Tuo Nz˛ T¿Á¢˛ “™z∆Á Ã∫¬ ∫zQÁ “y “ÁıTz@

u\ÃN˛y Ã™Tuo N˛Á ƒzT EuáN˛ “ÁzTÁ@ GÃNz˛
T¿Á¢˛ ∫zQÁ N˛Á ̂ ÏN˛Áƒ EuáN˛ “ÁzTÁ@ EsÁ|oΩ T¿Á¢˛
∫zQÁ N˛Á  X-Eq ú∫ N˛Ázm §gÁ “ÁzTÁ@ FÃ üN˛Á∫
N˛y oÏ¬åÁ Nz˛ƒ¬ Gå T¿Á¢˛Áı ™ı N˛y \ÁÃN˛oy “{
u\åN˛Á ÀNz˛¬ Ã™Áå “ÁzTÁ Æut ÀNz˛¬ E¬T “Áz
oÁz T¿Á¢˛ N˛y oÏ¬åÁ ÃÊßƒ å“y “{@

{H«$¶mH$bmn -3

uÀs∫ uúÊgÁz N˛Á T¿Á¢˛

oÁu¬N˛Á-3 ™ı ßÓu™N˛Á N˛y ÆÁfiÁ N˛y \ÁåN˛Á∫y
ty TÆy “{@

• oÁu¬N˛Á N˛Áz tzQN˛∫ MÆÁ EÁú §oÁ ÃN˛oz
“Áz uN˛ ßÓu™N˛Á åz ÆÁfiÁ Nz˛ tÁ{∫Áå N˛“Î
uƒ»Á™ uN˛ÆÁ “{ ÆÁ å“Î?

• uN˛oåz u™åb Y¬åz Nz̨  §Át ßÓu™N˛Á åz uƒ»Á™
u¬ÆÁ? uN˛oåz u™åbÁı N˛Á uƒ»Á™ u¬ÆÁ?

• GÃNz˛ uƒ»Á™ Ã™Æ N˛Áz EÁú T¿Á¢˛ ™ı N{˛Ãz
t∆Á|EÁzTz?

FÃz Ã™^åz Nz˛ u¬L Yu¬L “™ E§ LN˛
T¿Á¢˛ GoÁ∫ıTz Æ“ N˛∫åz Ãz ú“¬z “™ı oÁu¬N˛Á-3
Nz˛ tÁz N˛Áz √ÆƒuÀso N˛∫ ÀƒÁoy Nz˛ T¿Á¢˛ \{Ãz
u¬QåÁ “ÁzTÁ@X - axis (time in minutes)

T¿Á¢˛ - 3

Y
 - 
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Scale :
On X - axis 1 cm = 1 minute
On Y - axis 1 cm = 60 meters

H
ite

sh

Anish

Lesser the angle lesser the slope

Greater the angle Greater the slope

 Ã™Æ (u™åbÁı ™ı)

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

oÆ N˛y TÆy
tÓ∫y (™yb∫ ™ı)

60

60

60

0

0

0

60

60

oÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛Á - 3
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• oÁu¬N˛Á-4 N˛Áz Eúåy åÁzb §ÏN˛ ™ı u¬QN˛∫
QÁ¬y \T“Áı N˛Áz ßu∫L@

• ßÓu™N˛Á Nz˛ Ã¢˛∫ N˛Á T¿Á¢˛ §åÁåz Nz˛ u¬L
oÁu¬N˛Á-4 Nz˛ tÁı N˛Á GúÆÁzT N˛yu\L@

• T¿Á¢˛ ™ı tzQN˛∫ §oÁFL uN˛ 8  u™åb §Át
GÃåz uN˛oåy tÓ∫y oÆ N˛y sy?

• 12 u™åb §Át GÃåz uN˛oåÁ Ã¢˛∫ úÓm| uN˛ÆÁ?

8 Ãz 12 ƒz u™åb oN˛ Ã™Æ §j ∫“Á “{
¬zuN˛å tÓ∫y Ã™Áå “y “{@

\§ N˛ÁzF| uúÊg uN˛Ãy ÀsÁå ú∫ ªN˛
\ÁoÁ “{ oÁz Ã™Æ §joÁ \ÁoÁ “{ ¬zuN˛å tÓ∫y ™ı
úu∫ƒo4å å“Î “ÁzoÁ “{@ o§ T¿Á¢˛ ∫zQÁ X-Eq
Nz˛ Ã™ÁåÁÊo∫ “ÁzTy@ Æ“ uÃtΩá N˛∫oÁ “{ uN˛ uúÊg
uƒ»Á™ÁƒÀsÁ ™zÊ “{@

{H«$¶mH$bmn -4

T¿Á¢˛-4   ™ı ÃåÁ N˛y ÆÁfiÁ utQÁF| TÆy “{ T¿Á¢˛
N˛Áz tzQN˛∫ uå©åu¬uQo ü≈åÁı Nz̨  G∫ tyu\L@

• X-Eq N˛Á ÀNz˛¬ uN˛oåÁ “{?

• Y-Eq ú∫ ÀNz˛¬ uN˛oåÁ “{?

• Qlg AB ™ı ÃåÁ N˛Á EÁ{Ão™ ƒzT MÆÁ “ÁzTÁ?

• Qlg CD ™ı GÃN˛Á EÁ{Ãoå ƒzT MÆÁ “ÁzTÁ?

• ÃÊúÓm| Ã¢˛∫ N˛Á EÁ{Ão ƒzT rÁo N˛yu\L@

• uN˛oåy tÓ∫y oÆ N˛∫åz Nz˛ ú≈YÁo GÃåz
uƒ»Á™ u¬ÆÁ EÁ{∫ uN˛oåz Ã™Æ Nz˛ u¬L?

• uN˛Ã Qlg AB ÆÁ CD ™ı T¿Á¢˛ N˛Á ^ÏN˛Áƒ
EuáN˛ “ÁzTÁ?

 {H«$¶mH$bmn -5

EÃÊTuo Nz˛ T¿Á¢˛
E§ oN˛ “™åz Ã™Tuo Nz˛ T¿Á¢˛ tzQz@ EÁTz

“™ EÃÊTuo Nz˛ T¿Á¢˛Áı Nz˛ §Á∫z ™ı EÜÆÆå N˛∫ıTz@
EÁúåz Àbz∆å Ãz uåN˛¬oy “ÏF| ÆÁ ú“ÏÂYåz

ƒÁ¬y ∫z¬ N˛Áz tzQÁ “y “ÁzTÁ@
• \§ ∫z¬ Àbz∆å N˛Áz ZÁzgoy “{ oÁz MÆÁ GÃN˛y

Tuo Ã™Tuo “Ázoy “{?

Ã™Æ (u™åbÁı ™ı)

2

4

6

8

10

12

14

16

oÆ N˛y TÆy
tÓ∫y (™yb∫ ™ı)

60

120

-

-

-

-

-

-

oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á oÁu¬N˛Á - 4

X - axis (time in minutes)
T¿Á¢˛ - 4

Y
 - 

ax
is

 (d
is

ta
nc

e t
ra

ve
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d 
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et
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s)

Scale :
On X - axis 1 cm =
On Y - axis 1 cm =
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• Àbz∆å ú∫ ªN˛åz ƒÁ¬y ∫z¬ N˛y Tuo ™ı MÆÁ
úu∫ƒo|å “ÁzoÁ “{?
LzÃy Tuo u\Ã™ı oz\y ÆÁ ™Êty “Ázoy “{ GÃz

EÃ™Tuo N˛“oz “{@

Euß¬Á  åz Q©™™ Ãz uÃNÊ˛t∫§Át oN˛ N˛y
ÆÁfiÁ ∫z¬ Ãz N˛∫oÁ “{@ GÃåz “∫ 30 u™åbÁı §Át
N˛y oÆ N˛y TÆy tÓ∫y N˛Áz ∫z¬ úb∫y Nz˛ §Á\Ó ¬Tz
bz¬y¢˛Ázå QÊßÁz Ãz uTåoÁ “{@ T¿Á¢˛ 5 ™ı ∫z¬ N˛y
Tuo \Áz Q©™™ ™ı ∫z¬ Nz˛ EÁ∫Êß Ãz uÃNÊ˛t∫Á§Át
™ı ∫z¬ Nz˛ ªN˛åz oN˛ utQÁÆÁ TÆÁ “{@

• “∫ oyÃ u™åbÁı ™ı ∫z¬ tΩƒÁ∫Á oÆ N˛y TÆy
tÓ∫y N˛Áz T¿Á¢˛ N˛y Ã“ÁÆoÁ Ãz rÁo N˛∫
oÁu¬N˛Á -5 ™ı u¬uQL@

• MÆÁ ∫z¬ Ã™Áå Ã™ÆÁÊo∫Á¬ ™ı Ã™Áå tÓ∫y
oÆ N˛∫oy “{?

• T¿Á¢˛ Nz˛ N˛Á{åÃz ßÁT ™ı ∫z¬ N˛y EÃ™Tuo
utQÁF| TÆy “{@

• T¿Á¢˛ Nz˛ N˛Á{åÃz ßÁT ™ı ∫z¬ N˛y Ã™Tuo
utQÁF| TÆy “{@

• T¿Á¢˛ Nz˛ N˛Á{åÃz ßÁT ™ı ∫z¬ uƒ»Á™ÁƒÀsÁ ™ı
utQÁF| TÆy “{@

• T¿Á¢˛ ™ı Ã™Tuo osÁ EÃ™Tuo N˛Áz tzuQL Få
tÁzåÁz ßÁTÁı ™ı ™ÏPÆ EÊo∫ N˛“ÁÂ utQÁF| tzTÁ?

T¿Á¢˛ ™ı ƒN¿˛ ∫zQÁ uå∫Êo∫ ƒzT N˛y §jÁzo∫y
N˛Áz t∆Á|oÁ “{@ T¿Á¢˛ Nz˛ AB ßÁT N˛Áz tzuQL Æ“
Q©™™ Ãz ∫z¬ ZÓbåz Nz˛ §Át Tuo N˛y EÊuo™
§jÁzo∫y N˛Áz t∆Á|oÁ “{@

 {H«$¶mH$bmn-6

“ÊÃ Nz˛ YÁıY Ãz uT∫åz ƒÁ¬z N˛Á T¿Á¢˛
EÁúåz ƒ“ N˛“Áåy ÃÏåy ““y “ÁzTy u\Ã™ı tÁz

“ÂÃ dúåy YÁıY ™ı gÊgz Nz˛ tÁz uÃ∫Áı N˛Áz úN˛gN˛∫
Eúåz u™fi N˛ZÏEÁ N˛Áz ¬z \Áoz “{? u\Ã™ı
N˛ZÏEÁ Eúåz tÁÂoÁz Ãz gÊgz Nz˛ ™ÜÆ ßÁT N˛Áz
úN˛goÁ “{@ “ÂÃ ¬TßT 180 ™y HÂYÁF| ú∫
N˛ZÏEÁ N˛Áz ¬zN˛∫ Gg ∫“z sz@

Ã™Æ (u™åbÁı ™ı)

0-30
30-60
60-90
..........
..........
..........
..........
..........
..........
..........

300-330

oÆ N˛y TÆy tÓ∫y
(™yb∫ ™ı)

2
10

32.5
..........
..........
..........
..........
..........
..........
..........

250

oÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛Á - 5

X - axis (time in minutes)
T¿Á¢˛  - 5

Y
 - 

ax
is

 (d
is

ta
nc
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ra
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d 
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Scale :
On X - axis 1 cm = 30 Min
On Y - axis 1 cm =  25 Kms
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 {H«$¶mH$bmn-7

EuåoÁ N˛y ÃÁFN˛¬ ÃƒÁ∫y

™Áå ¬yu\L \§ EÁú ÃÁFN˛¬ ÃƒÁ∫y N˛∫oz
“{ oÁz Ã™o¬ ÃgN˛ ú∫ Ã™Tuo ™ı ú{g¬ ™Á∫åz ™ı
N˛ÁzF| N˛ueåÁF| ™“ÃÓÃ å“Î “Ázoy “{@ ¬zuN˛å \§
EÁú ú“Ág N˛y HÂYÁF| N˛y EÁz∫ ú{g¬ ™Á∫oz “Áz oÁz
EÁúN˛y Tuo N˛™ “Áz \ÁLTy@ ¬zuN˛å \§ EÁú
GoÁ∫ N˛Á EÁz∫ \Áoz “{ oÁz Tuo §joy “{@ EÁ{∫
ÃÁFN˛¬ oz\y Ãz Y¬oy “{@\§ ƒz LN˛ ̂ y¬ ú∫ Ãz TÏ\∫oz “{ oÁz N˛ZÏEÁ

ƒ“ÁÂ Nz˛ ÃÏÊt∫ –…Æ Ãz ™Ázu“o “Áz \ÁoÁ “{ Eúåz
GnÃÁ“ N˛Áz å“Î ∫ÁzN˛ ÃN˛oÁ “{ EÁ{∫ N˛“oÁ “{
ƒÁ“! N˛“Áåy N˛Á ET¬Á ßÁT u\Ã™ı N˛ZÏEÁ
åyYz Ty∫oÁ “{ FÃ oÁu¬N˛Á 6 ™ı t∆Á|ÆÁ TÆÁ “{@

{MÌ  2

Ã™Æ (u™åbÁı ™ı)

1
2
3
4
5
6

oÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛Á - 6
oÆ N˛y TÆy tÓ∫y

(™yb∫ ™ı)
5

20
45
80

125
180

• N˛ZÏEÁ Nz˛ uT∫åz N˛y uo N˛Á T¿Á¢˛ §åÁFL@

• T¿Á¢˛ N{˛ÃÁ utQoÁ “{?

• FÃ T¿Á¢˛ Nz˛ EÁáÁ∫ N˛Á EåÏ™Áå ¬TÁFz@
N˛ZÏEÁ N˛y Tuo Ã™Tuo “ÁzTy ÆÁ EÃ™Toy?

• 180  ™yb∫ HÂYÁF| Ãz ̂ y¬ ™ı uT∫åz Nz˛ u¬L
N˛ZÏEÁ N˛Áz uN˛oåÁ Ã™Æ ¬TzTÁ?

• N˛ZÏEÁ N˛y Tu∫oz Ã™Æ EÁ{Ão™ Tuo MÆÁ
“ÁzTy?

T¿Á¢˛ - 6 “™Êz EuåoÁ tΩƒÁ∫Á ÃÁFN˛ ¬ ú∫ N˛y
TÆy ÃƒÁ∫y N˛y \ÁåN˛Á∫y ütÁå N˛∫oÁ “{@

T¿Á¢˛ N˛Áz tzQN˛∫ §oÁFL Få™ı Ãz N˛Á{åÃz
N˛så ÃnÆ “{@

{MÌ 3

X - axis (time)
T¿Á¢˛ - 6

Y
 - 
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1. E\Æ LN˛ VÊbz Nz˛ u¬L úzg Nz˛ uåYz uƒ»Á™
N˛∫oÁ “{ FÃu¬L oÆ N˛y TÆy 179 tÓ∫y
_______ uN˛.™y. “{@

2. ET¬z tÁz VÊbz ƒ“ 3 uN˛.™y./ VÊ N˛y Tuo Ãz
oÆ N˛y TÆy tÓ∫y ............... uN˛.™y. “{@

3. ET¬z gzj VlbÁ \Áz Eúåz u™fi Nz˛ ÃÁs
ÃÁFN˛¬ ú∫  10 uN˛.™y./VÊbÁ N˛y Tuo Ãz
oÆ N˛y tÓ∫y ________ uN˛.™y. “{@

FÃ \ÁåN˛Á∫y N˛Áz oÁu¬N˛Á-7 ™ı gÁu¬L@

oÁu¬N˛Á-7 Nz̨  EÁáÁ∫ ú∫ oÁu¬N˛Á-8 N˛Áz o{ÆÁ∫

N˛yu\L FÃ™ı NÏ˛¬ oÆ N˛y TÆy tÓ∫y EÁ{∫ GÃ™ı

¬TÁ Ã™Æ FÃ üN˛Á∫ “ÁzTÁ@

a) EuåoÁ NÏ˛Z tz∫ oN˛ j¬Áå N˛y uƒú∫yo
ut∆Á ™ı osÁ NÏ˛Z tz∫ GoÁ∫ ú∫ ÃÁFN˛¬
Y¬Áoy “{ NÏ˛Z tz∫ uƒ»Á™ N˛∫ u¢˛∫ Ã™o¬
ÃgN˛ ú∫ ÃÁFN˛¬ Y¬Áoy “{@

b) EuåoÁ HÂYÁF| ú∫ \Áoz Ã™Æ uå∫Êo∫ ú{g¬
™Á∫oy “{@

c) EuåoÁ ú“¬z GoÁ∫ ú∫ u¢˛∫ Ã™o¬ ÃgN˛
ú∫ osÁ j¬Áƒ N˛y HÂYÁF| ú∫ u¢˛∫ EÊo ™ı
uƒ»Á™ N˛∫oy “{@

d) EuåoÁ ú“¬z HÂYÁF| ú∫ YjN˛∫ NÏ˛Z Ã™Æ
Nz˛ u¬L uƒ»Á™ N˛∫oy “{ MÆÁıuN˛ ƒ“ sN˛
TÆy sy §Át ™ı Ã™o¬ ÃgN˛ ú∫ EÊo ™ı
GoÁ∫ ú∫ ÃÁFN˛¬ ÃƒÁ∫y N˛∫oy “{@

 {H«$¶mH$bmn-8

E\¬ 4 kmph uN˛.™y./V. N˛y Tuo Ãz Eúåz
TÁÂƒ Ãz uåN˛¬oÁ “{ tÁz VÊbz Y¬åz Nz˛ §Át ƒ“
LN˛ úzg N˛y ZÁÆÁ ™ı uƒ»Á™ N˛∫oÁ “{ LN˛ Vlbz
§Át ƒ“ u¢˛∫ Ãz Y¬åz ¬ToÁ “{@ E§ GÃN˛y
Tuo 3 uN˛.™y./V. “{ u¢˛∫ Ãz tÁz VÊbz Y¬åz Nz˛
§Át GÃz GÃN˛Á u™fi ∫Á\z∆ u™¬oÁ “{@ ƒÁz tÁzåÁz
LN˛ Vlbz oN˛ úzg Nz˛ åyYz §{eN˛∫ gzj VÊbÁ §Áoz
N˛∫oz ∫“oz “{@ §Át ™ı ∫Á\z∆ GÃz Eúåy ÃÁFN˛¬
ú∫ 10 uN˛.™y./V. N˛y Tuo Ãz gzj(11/2) VÊbÁ
Y¬oz “{@

E\Æ N˛y ÆÁfiÁ N˛Á Y∫m§tΩá T¿Á¢˛ GoÁ∫ıTz@

Ã§Ãz ú“¬z GÃNz˛ tΩƒÁ∫Á oÆ N˛y TÆy tÓ∫y
N˛y oÁu¬N˛Á §åÁÆıTz@ GtÁ“∫mÁs| ú“¬z 2 Vlbz
ƒ“ 4 uN˛.™y./VÊbÁ Nz˛ ƒzT Ãz 2 x 4 = 8 km. tÓ∫y
oÆ N˛∫oÁ “{ GÃy üN˛Á∫ ∆z  tÓ∫y N˛Áz ƒ“ FÃ
üN˛Á∫ oÆ N˛∫oÁ “{@

Ã™Æ (u™åbÁı ™ı)

0
2
3
5

6.5 (6 hours 30 min)
8

oÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛Á - 8

oÆ N˛y TÆy tÓ∫y
(uN˛¬Áz ™yb∫ ™ı)

____
____
____
____
____
____

Ã™Æ (u™åbÁı ™ı)
2
1
2

1.5 (1 hour 30 min)
1.5 (1 hour 30 min)

oÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛ÁoÁu¬N˛Á - 7
oÆ N˛y TÆy tÓ∫y
(uN˛¬Áz™yb∫ ™ı)

8
____
____
____
____
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E\Æ N˛y Ã¢˛∫ N˛Á T¿Á¢˛ ty TÆy oÁu¬N˛Á
Nz˛ EÁáÁ∫ ú∫ GoÁ∫N˛∫ åyYz utL TL ü≈åÁı Nz˛
G∫ tyu\L@
• uN˛oåz uN˛.™y. Y¬åz Nz˛ §Át E\Æ,∫Á\z∆

Ãz u™¬oÁ “{?
• TÁÂƒ Ãz ∆“∫ oN˛ ú“ÏÂYåz Nz˛ u¬L E\Æ N˛Áz

uN˛oåÁ Ã™Æ ¬TÁ?
• ú“¬z úÁÂY VÊbÁz N˛y EÁ{Ão Tuo MÆÁ “ÁzTy?
• E\Æ Nz̨  TÁÂƒ Ãz ∆“∫ N˛y tÓ∫y uN˛oåy “ÁzTy?
• T¿Á¢˛ Nz˛ uN˛Ã ßÁT ™ı ^ÏN˛Áƒ EuáN˛ “{?

 {H«$¶mH$bmn-9
∫Á\y osÁ \zuÃN˛Á úÁe∆Á¬Á Nz˛ §Át u™eÁF|

N˛y tÏN˛Áå \Áåz N˛Á uå≈YÆ N˛∫oz “{@ \§ ƒz
úÁe∆Á¬Á Ãz uåN˛¬oz ∫“oz “{ oßy byY∫ \zuÃN˛Á
N˛Áz §Ï¬Áoy “{@ FÃu¬L ∫Á\y ENz˛¬z “y uåN˛¬
úgoy “{ NÏ˛Z Ã™Æ ú≈YÁoΩ \zuÃN˛Á tÁ{gN˛∫
GÃNz˛ ÃÁs \Ïg \Áoy “{@ u¢˛∫ tÁzåÁz ÃÁs ™ı
u™eÁF| N˛y tÏN˛Áå \ÁN˛∫ u™eÁF| QÁoz “{@ FÃ úÓ∫y
VbåÁ N˛Áz åyYz T¿Á¢˛-7 ™ı t∆Á|ÆÁ TÆÁ “{@ Gå
tÁzåÁı N˛y ÆÁfiÁ N˛Áz T¿Á¢˛ ™ı E¬T-E¬T ∫ÊTÁz Ãz
t∆Á|ÆÁ TÆÁ “{@

T¿Á¢˛ N˛Áz tzQN˛∫ åyYz utL TL ü≈åÁz Nz˛
G∫ tyu\L@

X - axis (time in minutes)
T¿Á¢˛  - 7

Y
 - 

ax
is

 (d
is

ta
nc

e t
ra

ve
lle

d 
in

 m
et

er
s)

Scale :
On X - axis 1 cm = 5 Min
On Y - axis 1 cm =  250 Mtrs

Raiz
ee

Je
ss

ik
a

• ∫Á\y N˛y üuo u™åb Tuo MÆÁ “ÁzTy?
• \zuÃN Ą́ N Ą́z byY∫ åz uN˛oåz Ã™Æ Nz̨  u¬L ∫ÁzN Ą́?
• ∫Á\y u™¬åz Ãz ú“¬z \zuÃN˛Á uN˛oåy tz∫

oN˛ ßÁToy ∫“y?
• tÁ{goz Ã™Æ \zuÃN˛Á N˛y EÁ{Ãoå Tuo MÆÁ

“ÁzTy?
• ∫Á\y N˛Áz \zuÃN˛Á úÁe∆Á¬Á Ãz uN˛oåy tÓ∫y

ú∫ u™¬oy “{?
• tÁzåÁz u™¬N˛∫ uN˛oåy tÓ∫y oÆ N˛∫oz “{?

• tÁzåÁz u™¬N˛∫ {H$VZo g_` VH$ gmW McVo h¡&

 {H«$¶mH$bmn-10

ut™ÁTy Qz¬:-
úÁe∆Á¬Á N˛Á Ã™Æ Qn™ “Ázåz Nz̨  §Át ™ÁzuåN˛Á

osÁ ut√ÆÁ Eúåz V∫Áı Nz˛ u¬L uåN˛¬oz “{@
™ÁzuåN˛Á N˛Á V∫ úÁe∆Á¬Á Ãz úÓƒy| ut∆Á ™ı osÁ
ut√ÆÁ N˛Á V∫ úu≈Y™ ut∆Á ™ı uÀso “{@ GåN˛Á
V∫ oN˛ N˛Á Ã¢˛∫ T¿Á¢˛ - 8 ™ı utQÁÆÁ TÆÁ “{
T¿Á¢˛ N˛Áz tzQN˛∫ åyYz utL TL ü≈åÁı Nz˛ G∫
tyu\L@

• úÓ∫z Ã¢˛∫ ™ı MÆÁ ™Ázu™N˛Á N˛y Ã™Tuo “{?
• ™ÁzuåN˛Á N˛Á V∫ úÁe∆Á¬Á Ãz uN˛oåy tÓ∫y ú∫

“{?

X - axis (time in minutes)
T¿Á¢˛  - 8

Y
 - 

ax
is

 (d
is

ta
nc
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ra

ve
lle

d 
in

 m
et

er
s)

Scale :
On X - axis 1 cm = 1Min
On Y - axis 1 cm =  200 Mtrs
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‘w»¶ eãX

AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?AmnZo ³¶m grIm?

Tuo, YÁ¬, Ã™Tuo, EÃ™Tuo, EÁ{Ão™
Tuo, ^ÏN˛Áƒ

E•ÆÁÃ ™ı ÃÏáÁ∫

1. T¿Á¢˛-9 N˛Áz tzuQL@

Y
 - 

ax
is

 (d
is

ta
nc

e t
ra

ve
lle

d 
in

 k
ilo

m
et

er
s)

Scale :
On X - axis 1 cm = 1 Hour
On Y - axis 1 cm =  10 Kms

A

B

C
D

E

X - axis (time in hours)
T¿Á¢˛ - 9

•

• Ã™ Ã™ÆÁÊo∫Á¬ ™ı Æut N˛ÁzF| uúÊg Ã™ tÓ∫y oÆ
N˛∫oÁ “{ oÁz FÃz Ã™Tuo N˛“oz “{@

• Tuo Nz˛ üN˛Á∫Áı N˛Áz Ã™Æ-tÓ∫y T¿Á¢˛ tΩƒÁ∫Á t∆Á|ÆÁ
\ÁoÁ “{@

• Ã™Tuo N˛Á Ã™Æ-tÓ∫y T¿Á¢˛ LN˛ Ã∫¬ ∫zQÁ “Ázoy “{@
• LzÃy Tuo u\Ã™ı ƒzT N˛™ ÆÁ [ÆÁtÁ “Áz oÁz GÃz

EÃ™Tuo N˛“oz “{@
• Ã™Æ-tÓ∫y T¿Á¢˛ ™ı ∫zQÁ N˛Á ̂ ÏN˛Áƒ GÃ uúÊg Nz̨  ƒzT

N˛Áz t∆Á|oÁ“{@
• Æut uúÊg uƒ»Á™ƒÀsÁ ™ı “Áz oÁz Ã™Æ-tÓ∫y T¿Á¢˛ X

Eq Nz˛ Ã™ÁåÁÊo∫ ∫zQÁ “Ázoy “{@
• EÃ™Áå YÁ¬ N˛Á Ã™Æ-tÓ∫y T¿Á¢˛ Ã∫¬ ∫zQÁ N˛y

§\ÁÆ ƒN¿˛ ∫zQÁ ™ı “ÁzTÁ@

{MÌ 4

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on
Concept)

• ut√ÆÁ N˛Á V∫ úÁe∆Á¬Á Ãz uN˛oåy tÓ∫y ú∫
“{?

• ™ÁzuåN˛Á N˛Áz V∫ ú“ÏÂYåz ™ı uN˛oåÁ Ã™Æ
¬TzTÁ?

• ut√ÆÁ N˛Áz V∫ ú“ÏÂYåz Nz˛ u¬L uN˛oåÁ Ã™Æ
¬TzTÁ?

• MÆÁ ut√ÆÁ ∫ÁÀoz ™ı N˛“Î ªN˛oy “{ Æut “ÁÂ
oÁz uN˛oåz Ã™Æ Nz˛ u¬L?

• ut√ÆÁ N˛y EÁ{Ão™ Tuo rÁo N˛yu\L@
• MÆÁ ™ÁzuåN˛Á ∫ÁÀoz ™ı N˛“Î øN˛oy “{ Æut “ÁÂ

oÁz uN˛oåz Ã™Æ Nz˛ u¬L?
• ™ÁzuåN˛Á N˛y EÁ{Ão™ Tuo rÁo N˛yu\L@

 {H«$¶mH$bmn-11

N˛“Áåy N˛Á T¿Á¢˛
Æ“ LN˛ úÏ∫Áåy N˛“Áåy “{ EÁúåz N˛F| §Á∫

ÃÏåy ßy “ÁzTy@ Æ“ N˛ZÏEÁ osÁ Q∫TÁz∆ N˛y tÁ{g
N˛y N˛“Áåy “{@ Gå tÁzåÁı Nz˛ §yY tÁ{g ¬Toy “{@
Q∫TÁz∆ oz\y Ãz tÁ{g ¬TÁoÁ “{ osÁ N˛ZÏEÁ
uá™z-uá™z Y¬åz ¬ToÁ “{@ Q∫TÁz∆ oz\y Ãz §“Ïo
tÓ∫y oÆ N˛∫ ¬zoÁ “{ EÁ{∫ LN˛ úzg Nz˛ åyYz
uƒ»Á™ N˛∫åz ¬ToÁ “{@

GÃy §yY N˛ZÏEÁ uá∫z-uá∫z úÓ∫y tÓ∫y oÆ N˛∫
¬zoÁ “{ \§ Q∫TÁz∆ N˛y åÎt QÏ¬oy “{ oÁz ƒ“
tÁ{g N˛∫ EÊuo™ ZÁz∫ oN˛ ú“ÏÂYoÁ “{ oÁz EÁ≈YÆ|
YuN˛o “Áz \ÁoÁ “{ MÆÁıuN˛ ƒ“ÁÂ ú“¬z Ãz N˛ZÏEÁ
™Á{\Ót sÁ@ u\Ãåz tÁ{g \yo ¬y sy@
• Q∫TÁz∆ osÁ N˛ZÏEÁ N˛y tÁ{g N˛Áz T¿Á¢˛

tΩƒÁ∫Á t∆Á|FL@

EÁ{Ão Tuo =
NÏ˛¬ oÆ N˛y TÆy tÓ∫y

tÓ∫y oÆ N˛∫åz ™ı ¬TÁ Ã™Æ
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• T¿Á¢˛ 9 ™ı N˛Á{åÃz ßÁT N˛Á ^ÏN˛Áƒ EuáN˛ “{? FÃ ßÁT ™ı ƒzT Nz˛ §Á∫z ™ı EÁú MÆÁ N˛“ıTz? T¿Á¢˛
Nz˛  CD ßÁT ™ı ƒzT Nz˛ §Á∫z ™ı EÁú MÆÁ N˛“ıTz?

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. uåuQoÁ Nz̨  V∫ Ãz 32 km N˛y tÓ∫y ú∫ LN˛ åty “{ ∫ÁÀoz ™ı LN˛ by¬Á úgoÁ “{@ uåuQoÁ åty Nz˛
úÁÃ \Áåz Nz˛ u¬L LN˛ utå ÃÏ§“ ÃÁFN˛¬ ú∫ uåN˛¬oy “{  2 VÊbz Nz˛ §Át ƒ“ ey¬z Nz˛ úÁÃ ú“ÏÂYoy
“{ o§ GÃN˛Á ƒzT 5 uN˛.™y./V. sÁ@ E§ ƒ“ HÂYÁF| ú∫ ÃÁFN˛¬ å“y Y¬Á ÃN˛oy FÃu¬L ú{t¬
Y¬åz ¬Ty 3 uN˛.™y./V. N˛y t∫ Ãz LN˛ VÊbz oN˛ Y¬oy “{ EÁ{∫ by¬z Nz˛ ∆yQ∫ oN˛ ú“ÏÂYoy “{
ƒ“ÁÂ Ãz ÃgN˛ GoÁ∫ N˛y EÁz∫ sy Eƒ ƒ“ ÃÁFN˛¬ ú∫ 18 uN˛.™y./V. Nz˛ ƒzT Ãz EÁáz VÊbz ™ı by¬z
Nz˛ åyYz ú“ÏÂYoy “{@ EÁáÁ VÊbÁ úzg Nz˛ åyYz N˛Á™ N˛∫ ƒ“ ÃÁFN˛¬ Ãz 5 uN˛.™y. üuo VÊbÁ N˛y t∫
Ãz 2 VÊbz §Át åty Nz˛ úÁÃ ú“ÏÂYoy “{@ uåuQoÁ N˛y ÆÁfiÁ N˛Á T¿Á¢˛ §åÁFL@

2. ÃÏåyoÁ EÁ{∫ GÃN˛Á ßÁF| ß∫o LN˛ “y ÀNǪ́ ¬ ™ı
újoz “{ ÃÏåyoÁ ÀNǪ́ ¬ N˛Áz ú{t¬ \Áoy “{ \§uN˛
GÃN˛Á ßÁF| ÃÁFN˛¬ ú∫ \ÁoÁ “{@ FÃu¬L ÃÏåyoÁ
ß∫o Ãz LN˛ VÊbÁ ú“¬z V∫ Ãz uåN˛¬oy “{@ T¿Á¢˛-
10  ™ı Gå tÁzåÁz N˛Á V∫ Ãz ÀNǪ́ ¬ oN˛ N˛Á Ã¢˛∫
utQÁÆÁ TÆÁ “{ T¿Á¢˛ N˛y Ã“ÁÆoÁ Ãz Få ü≈åÁı
Nz̨  G∫ tyu\L-

Α) N˛Á{åÃy ∫zQÁ ÃÏåyoÁ Nz˛Ã¢˛∫ N˛Áz t∆Á|oy “{?
B) uN˛ÃNz˛ T¿Á¢˛ ∫zQÁ N˛Á ^ÏN˛Áƒ EuáN˛ “{?
C) uN˛ÃN˛Á ƒzT EuáN˛ “{?
D) Æut ÃÏåyoÁ 3 VÊbÁz ™ı ÀNÓ˛¬ ú“ÏÂYåÁ YÁ“oy “{ oÁz GÃz uN˛Ã ƒzT Ãz Y¬åÁ “ÁzTÁ?

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. T¿Á¢˛ - 11 ™ı ∫ÁNz˛∆ osÁ ∆z∫QÁå N˛Á Ã¢˛∫ t∆Á|ÆÁ TÆÁ “{ T¿Á¢˛ Nz˛ EÁáÁ∫ ú∫ GåN˛y ÆÁfiÁ N˛y
N˛“Áåy u¬uQL@
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Scale :
On X - axis 1 cm = 1 Min
On Y - axis 1 cm =  50 Meters

X - axis (time in minutes)  T¿Á¢˛ - 11
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Scale :
On X - axis 1 cm = 5 Min
On Y - axis 1 cm =  1 KM

X - axis (time in hours)
T¿Á¢˛ - 10
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182 Tuo N˛Á EÁ¬zQ

Ã“y Gn∫ YÏuåL
1. tÓ∫y-Ã™Æ T¿Á¢˛ ™ı ^ÏN˛Áƒ MÆÁ t∆Á|oÁ “{? [    ]

a) uƒÀsÁúå b) Tuo c) ƒzT d) nƒ∫m

2. Få™ı Ãz N˛Á{å-ÃÁ T¿Á¢˛ uÀs∫ YÁ¬ N˛Áz t∆Á|oÁ “{? [    ]

a) b)          c)        d)

3. YÁ∫ ƒÁ“åÁı N˛Á T¿Á¢˛ 1, 2, 3 osÁ 4 \Áz uN˛ tÓ∫y-Ã™Æ t∆Á|oz “{
N˛Á{å-Ãz ƒÁ“å N˛y Tuo Ã§Ãz EuáN˛ “{@ [    ]

a) 2 b) 3 c) 1 d) 4

4. utL TL uYfi ™ı LN˛ §{¬TÁgy N˛y Tuo Ãz tÓ∫y-Ã™Æ N˛Á T¿Á¢˛
t∆Á|ÆÁ TÆÁ “¯ N˛Á{å-Ãz EÊo∫Á¬ ú∫ TÁgy uÀs∫ EƒÀsÁ ™ı
sy? [    ]

a) AB b) DE c) BC d) CD

5. utL TL T¿Á¢˛ ™ı LN˛ ƒÀoÏ N˛y YÁ¬ t∆Á|ÆÁ TÆÁ “{ T¿Á¢˛ Nz˛
EåÏÃÁ∫ \{Ãz-\{Ãz Ã™Æ §‰joÁ “{ ƒÀoÏ N˛y Tuo ...........[    ]

a) §joy “{ b) Vboy “{

c) LN˛ \{Ãy “Ázoy “{ d) “™ å“Î §oÁ ÃN˛oz

↑
s

t →

↑
s

t →

↑
s

t →

↑
s

t →

↑
s

t →

1

2
3

4

↑
s

t →

B
C D

E

↑
s

t →

A
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