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CHILDREN! THESE DIINSTRUCTIONS FOR YOU...

♦ For each and every conceptual understanding, a real life context with appropriate
illustrations are given in the textbook. Try to understand the concept through keen
reading of context along with observation of illustration.

♦ While understanding the concepts through activities, some doubts may arise.
Clarify those doubts by through discussion with your friends and teachers,
understand the mathematical concepts without any doubts.

♦ ''Do this/Do these" exercises are given to test yourself, how far the concept has
been understood. If you are facing any difficulty in solving problems in these
exercises, you can clarify them by discussing with your teacher.

♦ The problems given in "Try this/try these", can be solved by reasoning, thinking
creatively and extensively. When you face difficulty in solving these problems,
you can take the help of your friends and teachers.

♦ The activities or discussion points given "Think & disicuss" have been given for
extensive understanding of the concept by thinking critically. These activities should
be solved by discussions with your fellow students and teachers.

♦ Different typs of problems with different concepts discussed in the chapter are
given in an "Exercise" given at the end of the concept/chapter. Try to solve these
problems by yourself at home or leisure time in school.

♦ The purpose of "Do this"/do these", and "Try this/try these" exercises is to solve
problems in the presence of teacher only in the class itself.

♦ Where ever the "project works" are given in the textbook, you should conduct
them in groups. But the reports of project works should be submitted individually.

♦ Try to solve the problems given as homework on the day itself. Clarify your
doubts and make corrections also on the day itself by discussions with your
teachers.

♦ Try to collect more problems or make new problems on the concepts learnt and
show them to your teachers and fellow students.

♦ Try to collect more puzzles, games and interesting things related to mathematical
concepts and share with your friends and teachers.

♦ Do not confine mathematical conceptual understanding to only classroom. But,
try to relate them with your suroundings outside the classroom.

♦ Student must solve problems, give reasons and make proofs, be able to
communicate mathematically, connect concepts to understand more concepts &
solve problems and able to represent in mathematics learning.

♦ Whenever you face difficulty in achieving above competencies/skills/standards,
you may take the help of your teachers.
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ØRuûU ùNVp ¨oYô¡    : §Ú.  §Ú.  §Ú.  §Ú.  §Ú. B. ÑRôLoÑRôLoÑRôLoÑRôLoÑRôLo

CVdÏSo, AWÑèp AfÑdáPm, IRWôTôj.
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úTWô£Vo & RûXYo, TôPj§hP & èp
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(iii)

TôPèp úUmTôhÓdÏÝTôPèp úUmTôhÓdÏÝTôPèp úUmTôhÓdÏÝTôPèp úUmTôhÓdÏÝTôPèp úUmTôhÓdÏÝ

BnÜjRôs Utßm TôPj§hPm UtßU TôPèp úUmTôhÓ AUoYô[oBnÜjRôs Utßm TôPj§hPm UtßU TôPèp úUmTôhÓ AUoYô[oBnÜjRôs Utßm TôPj§hPm UtßU TôPèp úUmTôhÓ AUoYô[oBnÜjRôs Utßm TôPj§hPm UtßU TôPèp úUmTôhÓ AUoYô[oBnÜjRôs Utßm TôPj§hPm UtßU TôPèp úUmTôhÓ AUoYô[o

úTWô£¬Vo. úTWô£¬Vo. úTWô£¬Vo. úTWô£¬Vo. úTWô£¬Vo. V.LiQuLiQuLiQuLiQuLiQu
L¦Rm Utßm ×s°Vp Õû\ HCU, Hyderabad

RûXûU A±ÜûWVô[oLsRûXûU A±ÜûWVô[oLsRûXûU A±ÜûWVô[oLsRûXûU A±ÜûWVô[oLsRûXûU A±ÜûWVô[oLs
     ÑdLô CWôûUVô     ÑdLô CWôûUVô     ÑdLô CWôûUVô     ÑdLô CWôûUVô     ÑdLô CWôûUVô PôdPo.PôdPo.PôdPo.PôdPo.PôdPo. H.K.úRYuúRYuúRYuúRYuúRYu
L¦Rj§u £\kR Ti¥Ro,Bk§Wl ©WúRNm, IRWôTôj     Lp® A±ÜûWVô[o, ®jVô TYu LZLm,ERVléo

GÝjRô[oLsGÝjRô[oLsGÝjRô[oLsGÝjRô[oLsGÝjRô[oLs
§Ú.PôhPô ùYeLPWôUÏôo§Ú.PôhPô ùYeLPWôUÏôo§Ú.PôhPô ùYeLPWôUÏôo§Ú.PôhPô ùYeLPWôUÏôo§Ú.PôhPô ùYeLPWôUÏôo §Ú.ùLôhÓØdLX§Ú.ùLôhÓØdLX§Ú.ùLôhÓØdLX§Ú.ùLôhÓØdLX§Ú.ùLôhÓØdLX V.B.S.N. CWô_øCWô_øCWô_øCWô_øCWô_ø
H.M., ZPPHS, ØÛØ¥, ùSpío UôYhPm SA, Ø²£Tp EVo¨ûXlTs°, LvTô, ®_VSLWm.

§Ú.úNôU ©WôNôjTô×§Ú.úNôU ©WôNôjTô×§Ú.úNôU ©WôNôjTô×§Ú.úNôU ©WôNôjTô×§Ú.úNôU ©WôNôjTô× §Ú.§Ú.§Ú.§Ú.§Ú. K.YWRÑkRoùWh¥YWRÑkRoùWh¥YWRÑkRoùWh¥YWRÑkRoùWh¥YWRÑkRoùWh¥
PGT. APTWRS, Nk§WúNLW×Wm, ùSpío. SA, ZPHS,RdLºXô, BXméo UiPXm UdélSLo.

§Ú.úLôUiå¬ ØW° c¨Yôv§Ú.úLôUiå¬ ØW° c¨Yôv§Ú.úLôUiå¬ ØW° c¨Yôv§Ú.úLôUiå¬ ØW° c¨Yôv§Ú.úLôUiå¬ ØW° c¨Yôv §Ú.Al×Wô_ø ¡ú`ôo§Ú.Al×Wô_ø ¡ú`ôo§Ú.Al×Wô_ø ¡ú`ôo§Ú.Al×Wô_ø ¡ú`ôo§Ú.Al×Wô_ø ¡ú`ôo
PGT.APTWR £\l×lTs° cûNXm. SGT, MPUPS,ºUpXØ¥, Ïiåo UôYhPm.

§Ú.TôRô[ ÑúWxÏUôo§Ú.TôRô[ ÑúWxÏUôo§Ú.TôRô[ ÑúWxÏUôo§Ú.TôRô[ ÑúWxÏUôo§Ú.TôRô[ ÑúWxÏUôo §Ú.§Ú.§Ú.§Ú.§Ú.G.B]kRùWh¥B]kRùWh¥B]kRùWh¥B]kRùWh¥B]kRùWh¥
SA,GHS, _ªvRôuéo, U¦úLvYoSLo, IRWôTôj. KnÜùTt\ RûXûUVô£¬Vo,WeLôùWh¥,UôYôhPm

§Ú.§Ú.§Ú.§Ú.§Ú. ÕdLWô_ø úYÔÕdLWô_ø úYÔÕdLWô_ø úYÔÕdLWô_ø úYÔÕdLWô_ø úYÔ §Ú.§Ú.§Ú.§Ú.§Ú. M. CWôgNúSVÛCWôgNúSVÛCWôgNúSVÛCWôgNúSVÛCWôgNúSVÛ
SA,GHS, ApXôYôPô,ùNYpXô UQPXm, W.ùW.UôYhPm. ®¬ÜûWVô[o, AWÑ D.I.E.T., ®LôWôTôj, W.ùW.(Uô)

§Ú.AkúRô¦ ùWh¥§Ú.AkúRô¦ ùWh¥§Ú.AkúRô¦ ùWh¥§Ú.AkúRô¦ ùWh¥§Ú.AkúRô¦ ùWh¥ §Ú.§Ú.§Ú.§Ú.§Ú. M. CUôfNô¬CUôfNô¬CUôfNô¬CUôfNô¬CUôfNô¬
H.M.×²R ÀhPo EVo¨ûXlTs°, R.N.úThûP, ùSpío. ®¬ÜûWVô[o, AWÑ D.I.E.T., ®LôWôTôj, W.ùW.(Uô)

§Ú.§Ú.§Ú.§Ú.§Ú.D. Uú]ôLoUú]ôLoUú]ôLoUú]ôLoUú]ôLo §Ú.§Ú.§Ú.§Ú.§Ú. A. WômTô×WômTô×WômTô×WômTô×WômTô×
SA, ZPHS,©WôUQTs°, RjYônUiPXm, ¨_ôUôTôj(Uô). ®¬ÜûWVô[o, AWÑ CTE, YWeLp

ùRôÏlTô[oLsùRôÏlTô[oLsùRôÏlTô[oLsùRôÏlTô[oLsùRôÏlTô[oLs
úTWô£VoúTWô£VoúTWô£VoúTWô£VoúTWô£Vo V. £YWôUl©WNôj£YWôUl©WNôj£YWôUl©WNôj£YWôUl©WNôj£YWôUl©WNôj úTWô£VoúTWô£VoúTWô£VoúTWô£VoúTWô£Vo N.C. ThPô© WôUôfNôoÙÛThPô© WôUôfNôoÙÛThPô© WôUôfNôoÙÛThPô© WôUôfNôoÙÛThPô© WôUôfNôoÙÛ
L¦RjÕû\ (KnÜ) KnÜùTt\Yo, úR£V ùRô¯pÖhT ¨ßY]m
EvUô²Vô TpLûXdLZLm, IRWôTôj. YWeLp.

PôdPoPôdPoPôdPoPôdPoPôdPo S. ÑúWxTô×ÑúWxTô×ÑúWxTô×ÑúWxTô×ÑúWxTô× §Ú.§Ú.§Ú.§Ú.§Ú. K. ©WmUnVô©WmUnVô©WmUnVô©WmUnVô©WmUnVô
úTWô£¬Vo, ×s°«Vp Õû\,SCERT B,©.IRWôTôj. KnÜùTt\ úTWô£¬Vo,SCERT B,©.IRWôTôj.

                                                             JÚe¡ûQlTô[oLsJÚe¡ûQlTô[oLsJÚe¡ûQlTô[oLsJÚe¡ûQlTô[oLsJÚe¡ûQlTô[oLs
§Ú.§Ú.§Ú.§Ú.§Ú. LôÏXYWm Wôú_k§WùWh¥LôÏXYWm Wôú_k§WùWh¥LôÏXYWm Wôú_k§WùWh¥LôÏXYWm Wôú_k§WùWh¥LôÏXYWm Wôú_k§WùWh¥ §Ú.§Ú.§Ú.§Ú.§Ú. PôhPô ùYeLPWôm ÏUôoPôhPô ùYeLPWôm ÏUôoPôhPô ùYeLPWôm ÏUôoPôhPô ùYeLPWôm ÏUôoPôhPô ùYeLPWôm ÏUôo
SA, UPS, §mUôéo, NmRm úThûP, SpùLôiPô (Uô) HM, ZPPHS, ØÛØ¥, ùSpío UôYhPm.

RªZôdLm
JÚe¡ûQlTô[o : §Ú. J.Nk§WnVô, Principal,DIET,LôoúYhSLo, £jço UôYhPm.

úUtTôoûYVô[oLs :§Ú. P.S.ReLU¦, Faculty in Maths,DIET,LôoúYhSLo, £jço UôYhPm.

                     §Ú. T._ôuPpXv,SA (NêL A±®Vp) ZPHS, ×ÕlúThûP, SL¬ UiPXm,

ùUô¯lùTVolTô[oLs :
§ÚU§. C.SôLXhÑª, SA (L¦Rm) ZPHS, ×jÕôo, ×jÕôo UiPXm, £jço UôYhPm.

§ÚU§. V.¡¬_ôY§, SA, (L¦Rm), GHS, SL¬, SL¬ UiPXm, £jço UôYhPm

§ÚU§. G.R]úNL¬, SA (L¦Rm) ZPHS, ×ÕlúThûP, SL¬ UiPXm, £jço UôYhPm.

§Ú. S.K.U¦, SA (L¦Rm), ZPHS, ©fNôhåo, ©fNôhåo UiPXm, £jço UôYhPm.

§Ú. P.CWôUêoj§CWôUêoj§CWôUêoj§CWôUêoj§CWôUêoj§, SA (L¦Rm), ZPHS. ×jÕôo, ×jÕôo UiPXm, £jço UôYhPm.

§Ú. M.M.SPWô_uSPWô_uSPWô_uSPWô_uSPWô_u, SA (L¦Rm), ZPHS. £kRXlThPûP, SL¬ UiPXm, £jço UôYhPm.

§Ú. S.ÏUôoÏUôoÏUôoÏUôoÏUôo, SA (L¦Rm), ZPHS. ×ÕlúThûP, SL¬ UiPXm, £jço UôYhPm.

§Ú. S.ÏUWúYÛÏUWúYÛÏUWúYÛÏUWúYÛÏUWúYÛ, SA (L¦Rm), ZPHS. Nj§WYôPô, SL¬ UiPXm, £jço UôYhPm.

§ÚU§. C.S Y[oU§, SA (L¦Rm) ZPHS, HLômTWÏlTm, SL¬ UiPXm, £jço UôYhPm.

§Ú. V.S.ù_LkSôRuù_LkSôRuù_LkSôRuù_LkSôRuù_LkSôRu, SA (L¦Rm), ZPHS. Nj§WYôPô, SL¬ UiPXm, £jço UôYhPm.
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ØLÜûWØLÜûWØLÜûWØLÜûWØLÜûW

Lp® GuTÕ A±ùYô°ûVÙm Bt\ûXÙm YZeÏm Y¯Øû\VôÏm.
Lp®«u £\l×j RuûUûV EQokÕ Aû]YÚdÏm RWUô] Lp®
YZeLúYiÓm Gußm ùY°lTûPVô] úSôdLjúRôÓ Aû]jÕ Øuú]t\d
LZLeLÞm BWmTd Lp®«u ùTôÕûUlTÓjÕRÛdÏj ReLû[ AolT¦jÕd
ùLôiP]. AÓjRT¥VôL CûP¨ûXd Lp®ûVd Lp®ûVl ùTôÕûUTÓjÕRp
Ød¡VjÕYm ùTtßs[Õ.

CûP¨ûXd Lp®Vô]Õ EVo BWmT ¨ûX«p, T«u\ Nôo×d
L¦Rj§$ÚkÕ JÚ StT«t£VôL L¦RjûRl T«Ûm ¨ûXdÏ
Uôt\UûPYûRd Ï±d¡\Õ. Ck¨ûX«p átßL°u RodL ¨ÚTQeLs,
úRt\eLs úTôu\ûY A±ØLm ùNnVlTÓ¡\Õ.

L¦Rm JÚ £\l×l TôPUôL CÚlTúRôÓ TÏjR±ÜPu TÏlTôn®p
DÓTÓm GkR JÚ TôPj§tÏm CûQ©¬VôÕ ùRôPokÕ YWdá¥V Ju\ôn
LÚRlTÓ¡\Õ Guàm Sm©dûL G]dÏ Es[Õ. CkR èûXl T«pYRôp
L¦RjûR ReLÞûPV YôrdûL AàTYj§u L¦Rj§u A¥lTûP
AûUlûl ×¬kÕdùLôsYo Gußm Sm×¡uú\u.

B£¬VoLÞdÏ TôPj§hP Utßm Lt©jRp TÏjR±Üj§\uLû[
×¬kÕùLôs[Üm, £dLXô] ©Wf£û]Lû[ ¡W¡dLÜm, U§lùTiLÞdÏl
T§XôL Lt\p ÁÕ LY]jûR ùNÛjÕYÕm RtúTôÕ AY£VUôL Es[Õ.
Lt\p Lt©jRp ùNVpØû\«p TôPj§hPjûRf £\kR Øû\«p T¬Uôt\m
ùNnV JÚ LXlTPUô] YÏlTû\f ãZÛPu Ruû] N¬ùNnÕùLôsYÕ ªLÜm
úRûYVô] Juß. YôrdûL Øû\«p úYßThP LÚjÕLû[Ùm
GiQeLû[Ùm ùLôiP ÏZkûRL°ûPúV Ru]m©dûLûV Y[odL
YÏlTû\d LXôfNôWjûR HtTÓjR úYiÓm. Lt©jRp T¦«p YôrdûLûV
A±ÜPu CûQlTÕ LhPôVUôL Es[Õ.

Bk§Wl©WúRN Uô¨X LûXj§hP Y¥YûUl×lT¦ ( APSCF-2011) «p
úUtá±V L¦Rd Lt©jRp LiúQôhPUô]Õ L¦R BnÜjRô°p ®¬YôL
á\lThÓs[Õ. A§p SmUô¨Xj§p L¦RjûRd Lt©dÏm Ts°VôiÓ
§hPeLs ùR°YôL ®[dLlThÓs[]. CkR TôPèp Aû]jÕ ®RUô]
LÚjÕLû[Ùm YZeÏm ØVt£ûV úUtùLôiÓs[Õ.

Bk§Wl©WúRN Uô¨X Lp® BWônf£ Utßm T«t£dÏÝ CkR TôPèûX
EÚYôdÏY§p ÕûQ×¬kR Uô¨Xj§u Tp B£¬VoLû[Ùm Utßm TôPèp
úUmTôhÓdÏÝ®u L¥] EûZlûTÙm TôWôhÓ¡\Õ. CûR Nôj§VUôd¡V
UôYhPd Lp® AÛYXoLÞdÏm UiPXdLp® A§Lô¬LÞdÏm
RûXûUlùTôßl× Y¡jR B£¬VoLÞdÏm Su± á\ LPûUlThÓsú[u.
ClTôP èp EÚYôdÏY§p JjÕûZl× Sp¡V Ts°dLp® ÏÝ Utßm
CVdÏSLWj§tÏm Su± á\ LPûUlThÓsú[u. ReLÞûPV
®UoN]eLû[Ùm A±ÜûWLû[Ùm YWúYt¡ú\ôm.

CPm : IRWôTôj CVdÏSo

úR§ : 03.12.2012 SCERT, TS, .IRWôTôj
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(v)

ØuàûWØuàûWØuàûWØuàûWØuàûW

UôQYoL°u Ts° YôrdûLVô]Õ Ñtß×\ YôrdûLÙPu Li¥lTôL
ùRôPo×TÓjRlTPúYiÓm. G] Bk§W ©WúRN LûXj§hP Y¥YûUl×  (APSCF
- 2011) T¬kÕûW ùNnRÕ. ClT¬kÕûW«uT¥ Bk§W Uô¨X Aû]jÕ TôPeL°u
LûXj§hPjûR ×]WûUdL Ø¥Ü ùNnRÕ. Lp® E¬ûUf NhPm  (RTE - 2009)
u T¥ 14 YVÕ YûW Ts°«p úNÚm JqùYôÚ UôQYàm JqùYôÚ
¨ûXL°Ûm Ï±l©PlThÓs[ §\uLû[ LhPôVm ùT\ úYiÓm. úR£V
LûXj§hP ¨oUôQd ÏÝ-2005 I A¥lTûPVôLd ùLôiÓ EÚYôdLlThP
ClTôPj§hPUô]Õ Ï±lTôL EVo¨ûX«p L¦Rm Utßm A±®Vp TôPeL°u
êXm Sôh¥u G§oLôXjûR LÚj§pùLôiÓ UôQYoL°ûPúV Y$ûUVô]
A¥jR[jûR AûUdÏm.

JÚ Sôh¥u Y$$$$$ûUVô]Õ, AÕ Ru UdL°u úRûYLs, GiQeLs Utßm
ùRô¯pÖhT Y[of£ûV úUmTÓjR úUtùLôsÞm DÓTôÓ Utßm §\û]
ùTôÚjÕs[Õ.

BWmT¨ûX, CûP¨ûX, EVo¨ûX úTôu\ êuß ¨ûXL°Ûm L¦R
TôPj§hPUô]Õ AûUl× Utßm ÑÚs AÔÏØû\Lû[ A¥lTûPVôLd
ùLôiÓ EÚYôdLlThÓs[Õ. EVo¨ûX«Ûs[ L¦R B£¬VoLs 8$ÚkÕ
10 YÏl×YûWÙs[ TôPj§hPjûR SuÏ T¥jÕ UôQYoLs BWmT¨ûX Utßm
CûP¨ûX«p ùTt\ ×¬kÕùLôsÞRp Utßm TVuTÓjÕRp §\û] ®¬ÜTÓjR
úYiÓm.

L¦R LiÓ©¥l×Ls Utßm L¦Rj§Ûs[ ùTôÕûUd LÚjÕLs Utßm
LÚjÕLû[ ×¬kÕùLôsÞRp úTôu\Yt±tÏ Ød¡VjÕYm A°dL
ClTôPj§hPm AûUl× AÔÏØû\«p AûUdLlThÓs[Õ. CqYÔÏØû\
UôQYoLû[ YÏlTû\ ùNVpL°p LXkÕ ùLôs[ Utßm ®YôRm ùNnV
FdÏ®d¡\Õ.

RtúTôÕs[ TôPl×jRLUô]Õ  APSCERT LûXj§hPjûR ×]WônÜ ùNnR ©\Ï
LûXj§hPm Utßm Lp®jRWeLs ( Academic Standards) I A¥lTûPVôLd
ùLôiÓ EÚYôYdLlThPÕ.

ClTôPj§hPm SôuÏ ®¬Yô] TÏ§L[ôL ©¬dLlThÓs[Õ. AûY 1..GiØû\
2.CVtL¦Rm 3.Gi¦«p 4.Y¥®Vp 5.A[®Vp 6.®YWeLû[ ûLVôÞRp
CYtû\ Lt©lT§]ôp Lp®jRWeL°p Ï±l©PlThÓs[ ©WfNû] ¾ojRp,
RodL®Vp £kRû], L¦R RLYX±Rp, ®YWeLû[ TpúYß Øû\L°p
ùY°lTÓjÕRp, L¦RjûR Au\ôP Yôr®p ùY°lTÓjÕRp, L¦RjûR
Au\ôP Yôr®p TVuTÓjÕRp Utßm JÚ JÝdL ùS±VôL T¥jRp úTôu\
RWeLs úUmTÓjRlTÓm.

£k§lTRtÏ A§L Ød¡VjÕYØm Utßm Yônl×LÞLm YZeL ClTôPj§hPjûR
úUmTÓjÕYRtLôL úUtLiP ØVt£Ls GÓdLlThPÕ. CûRùNn Utßm
ØVußTôo úTôu\Yt±u êXm £ß ÏÝdL[ôL ®YôRm ùNnV Utßm
ùNVpØû\Lû[ ùNnV Yônl×Ls A°dLlThÓs[Õ.  G]úY RÏkR ãZûX
EÚYôdL B£¬VoL°u ÕûQ úRûYlTÓ¡\Õ.SCERT T

ELA
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ClTôPl×jRLj§u £X £\lTmNeLs :ClTôPl×jRLj§u £X £\lTmNeLs :ClTôPl×jRLj§u £X £\lTmNeLs :ClTôPl×jRLj§u £X £\lTmNeLs :ClTôPl×jRLj§u £X £\lTmNeLs :
UôQYoLs Aû]jÕ Lp® NôokR ùNVpL°Ûm ØÝûUVôL BoYm
LôhP Aj§VôVeLs TpúYß Øû\L°p AûUdLlThÓs[Õ.
CûP¨ûX«p Y¥®Vp Lt©jRp, ARu Ti×Lû[ A[®ÓRp Utßm
Lô¡R U¥jR$u êXm LiP±Ùm Øû\«p AûUk§ÚkRÕ. RtúTôÕ
Sôm ùUnátß AÔÏØû\dÏ (Axiomatic approach) ùNpX Esú[ôm.
GÓjÕdLôhÓL°u êXm YÚ®dLlThP Utßm YÚ®dLlTPôR Eßl×Ls
Utßm EiûULû[ A±V, HtßdùLôs[lThP EiûUVô]
úRt\eLÞdÏ ùRôPo×ûPV RodL®Vp AûUl×Ls A±V TpúYß
ØVt£Ls úUtùLôs[lThP].
úRt\eLû[ ¨ÚTQm ùNnV úRûYVô] ùNVpØû\Lû[ JqùYôÚ
úRt\j§u ùRôPdLj§Ûm A°dL RÏkR GfN¬dûLLû[ AûUdL
úYiÓm.
ØVuß Tôo Utßm £k§jÕ LXkÕûWVô¥ GÝÕ úTôu\ £ß RûXl×L°u
êXm ùRôPof£Vô] Utßm ØÝûUVô] U§lÀhÓ ùNVpLû[
úUtùLôs[Xôm. JÚ Aj§VôVj§p ØÝûUVôL UôQYoL°u
Øuú]t\jûR B£¬VoLs U§lÀÓ ùNnV JqùYôÚ Aj§VôVj§Ûm
ARu JqùYôÚ ÕûQl©¬ÜL°u Ø¥®p T«t£Ls
ùLôÓdLlThÓs[].
UôQYoLs TôPlùTôÚû[ ×¬kÕùLôiÓ, L¦R Lt\$u êXm
U¡Zf£VûPV ùUôjR TôPj§hPm 15 Aj§VôVeL[ôL ©¬dLlThÓs[Õ.
UôQYoLs Cl×jRLjûR ReL°u ×jRLm G] ¨û]dL Utßm
TôPlùTôÚû[ AûUdL Cl×RLj§Ûs[ YiQlTPeLs, YûWTPeLs,
T¥dLj RÏkR GÝj§u A[Ü úTôu\ûY ER®×¬¡u\].

Aj§VôVm ( 1 ) : GiØû\«Ûs[ ®¡RØß GiLs Gu\ RûXl×
®¡RØß GiLs GqYôß ©u]j§$ÚkÕ úYßThÓs[Õ GuTûR
ùR¬®d¡\Õ. ®¡RØß GiL°u Ti×Ls RÏkR ERôWQeLÞPu ®¬YôL
®Y¬dLlThÓs[Õ. UôQYoLÞdÏ ®¡RØß GiLû[ GiúLôh¥p TôojRp,
®¡RØß GiLû[ GiúLôh¥p, RNUeL°p Lôi©jRp úTôu\ ùNVÛdLô]
Yônl×Ls A°dLlThÓs[]. 6YÕ Aj§VôVm YodLm Utßm YodLêXm
TôPj§p ØÝYodLeLs, YodL GiL°u Ti×Ls, LôW¦VôdLp Utßm
¿s YÏjRp Øû\L°u êXm JÚ Gi¦u YodLêXm LiP±Rp
úTôu\d LÚjÕLû[ UôQYoLs ×¬kÕ ùLôsÞmT¥ ùNnRp úYiÓm.
L]eLs Utßm L]êXeLs úTôu\ûYÙm TpúYß ERôWQeLÞPu
®Yô§dLlThÓs[Õ.
Aj§VôVm (2) (4) (11) Utßm (12) úTôu\ûY CVtL¦Rm ùRôPo×ûPVRôÏm.
JÚT¥fNUuTôÓLs (JÚ Uô±ÙûPVûY) Aj§VôVj§p UôQYoLs YônùUô¯d
LQd¡Ûs[ Uô±ûV AûPVô[e LiÓ ARu U§lûT Uôtß ùTôÚkÕRp
Øû\«p LiP±V YônlT°dLlThÓs[Õ. AÓdÏ±Ls Utßm AÓdÏLs
Aj§VôVj§p ªLlùT¬V GiLû[ AÓdÏdÏ± Y¥®p GÝR £X
®§Øû\Ls (Algorithms) ùLôÓdLlThÓs[]. AÓdÏdÏ±L°u ®§Ls
TpúYß ERôWQeLÞPu ®¬YôL ®Yô§dLlThÓs[Õ. CVtL¦R úLôûYLs
Utßm LôW¦VôdLp Aj§VôVj§p JÚßl× Utßm DßÚl× úLôûYLs
ùRôPo×ûPV LÚjÕLs á\lThÓs[Õ. CVtL¦R Øtù\ôÚûUL[ô]
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ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20

(a + b)2 ≡  a2 + 2ab + b2,  (a + b) (a − b) ≡  a2 − b2   Utßm (x + a) (x + b) =  x2 +  (a
+ b)x + ab úTôu\ûY TpúYß U§l×Lû[ ùLôiÓ Y¥®Vp N¬TôojRp
Øû\«p ®Yô§dLlThÓs[Õ. CqYûUl©Ûs[ CVtL¦R úLôûYLû[
LôW¦lTÓjR, UôQYoLÞdÏ TpúYß LQdÏLs T«t£ ùNnV
A°dLlThÓs[Õ.

Aj§VôVm (5) GiLÞPu ®û[Vôh¥p, ®§Øû\Ls Utßm £X Gi
AûUl×Lû[ ùLôiÓ ®§Lû[ LiP±Ùm Yônl× UôQYoLÞdÏ
A°dLlThÓs[Õ. YÏjRp ®§L°p £X ×§V Øû\Lû[ LiÓ©¥dL
®Yô§dLlThÓs[Õ. UôQYoL°ûPúV BoYjûR EiPôdL úTôÕUô][Ü
ERôWQeLs Utßm ×§oLs ùLôÓdLlThÓs[].

UôQYoLs RôeLs TôojR, YûWkR Utßm EÚYôd¡V Y¥YeLû[ TôWôhP
úYiÓm Gu\ úSôdLjÕPu Y¥®Vp Aj§VôVm ®Yô§dLlThÓs[Õ.
Aj§VôVm (3) SôtLWeLû[ AûUjR$p, SôtLWeL°u Ti×Lû[ ùLôiÓ
R²lThP SôtLWeLû[ EÚYôdL Ød¡VjÕYU°dLlThÓs[Õ. Aû]jÕ
Uô§¬L°u AûUl×Ls TpúYß ERôWQeLÞPu ùLôÓdLlThÓs[Õ.
Aj§VôVm (8) Y¥®Vp TPeLû[ T¬úNô§jRp Utßm Aj§VôVm (13)
ØlT¬UôQeLû[ CÚT¬Uô]eL°p  Lôh£lTÓjR$p TpúYß
R[YûWTPeLû[ LiP±V UôQYoLÞdÏ úRûYVô] A[Ü Yônl×Ls
YZeLlThÓs[Õ.

UôQYoLs ReLs Ñtß×\m ùRôPo×ûPV A±ûY TPeLs, AhPYûQLs Utßm
YûWTPeLs êXm ùT\ ®YWeLû[ ûLVôÞRp GuTÕ JÚ §\Ü úLôXôÏm.

Aj§VôVm (7) ¨LrùYi AhPYûQLs êXm YûLlTÓjÕRp Utßm
®YWeL°p ̈ LrùYi YûWTPeL[ô] ùNqYL YûWTPm, TXúLôQm Utßm
Ï® Utßm Ï¯ TXúLôQm úTôu\Yt±u êXm ùY°lTÓjÕRp
úTôu\Ytû\ ùR¬®d¡\Õ. YûLlTÓjRlTPôR ®YWeL°u NWôN¬, CûP¨ûX,
ØLÓ úTôu\Ytû\ ÁsTôoûY ùNnV £X GÓjÕdLôhÓLs
ùLôÓdLlThÓs[]. Utßm £dLXô] LQdÏL°u U§l×Lû[ LiP±V
UôtßØû\ ®¬YôL ®Yô§dLlThÓs[Õ.

Cß§VôL Aj§VôVm (9) NUR[lTPeL°u ×\lTWlT[®p N¬YLj§u
TWlT[Ü, SôtLWm, YhPm, YhPYXVm Utßm YhPúLôQl TÏ§Lû[ Tt±
Sôm ®Yô§jÕsú[ôm. úUÛm Aj§VôVm (14)p L]fNÕWm Utßm
L]fùNqYLj§u ×\lTWlT[Ü Utßm L]A[ûYlTt± ®Yô§dLlThÓs[Õ.

B£¬Vo ClTôPl×jRLj§p ®Yô§dLlThP Øû\«p LûXj§hPjûR
UôQYoLÞdÏ T¬Uôt\m (A°jRp) ùNnRôùXô¯V ùYßm TôPl×jRLm
RVô¬jRp UhÓm RWUô] Lp®ûV RWôÕ. LtúTôo ùNVpØû\Lû[ ùNnY§p
DÓTôÓ Utßm TeL°l× RW úYiÓm. úUÛm ©WfNû]Lû[ ×¬kÕùLôs[
úYiÓm. CRtLô] Eß§ûV B£¬Vo A°dL úYiÓm.

B£¬Vo YÏlTû\ ùNV$p Lt©jRûX NôRôWQUôL T«t£Ls êXm ©WfNû]
¾ojRp Gu\ ùNV$p CÚkÕ LÚjÕLû[ ×¬kÕùLôiÓ ©WfNû]Lû[
A±ÜdáoûUÙPu ¾ojRp Gu\ ùNVÛdÏ UôtßYôo Guß G§oTôodLlTÓ¡\Õ.

(vii)
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(viii)

YWXôt±p JÚ £\l×
_ôow úTôpVô(George POlya) (1887-1985)

TX BiÓLôXUôL ©WfNû] ¾ojRp Gu\ LûXûV £Xo UhÓúU CVtûLVôL
ùTtßs[]Wô? ApXÕ AÕ R²VôL Lt©dLlTP úYiÓUô? Gu\ LÚjÕ CÚkÕ
YkRÕ. CRu úLs®LÞdLô] N¬Vô] Utßm £\kR ®ûPûV AUWo _ôow úTôpúVô
A°jRôo. CYo ©WfNû] ¾ojRûX Lt©dLXôm G]d á±]o.

úTôpVô 1887 Bm BiÓ aeúL¬«p ©\kRôo. CYo L¦Rj§p ©.Gf.¥.
ThPjûR ×PôTvh TpLûXLZLj§p ùTt\ôo. CYo TX BiÓ _ø¬f£Ûs[ Ñ®v ùTPWp
ùRô¯pÖhT ̈ ßY]j§p Lt©jRûX úUtùLôiPôo.

CYo GÝ§V ×jRLeL°p Ju\ô] aq Ó Nôpq I(How To Solve I)  Gu\ ×jRLm
úRôWôVUôL JÚ ªp$Vu ©W§Ls YûW ®tdLlThPÕ. úUÛm 17 ùUô¯L°p
ùUô¯ùTVodLlThÓ CYÚdÏ ùTÚûU úNojÕs[Õ.
I.  ©WfNû]ûV ×¬kÕùLôsÞRp :©WfNû]ûV ×¬kÕùLôsÞRp :©WfNû]ûV ×¬kÕùLôsÞRp :©WfNû]ûV ×¬kÕùLôsÞRp :©WfNû]ûV ×¬kÕùLôsÞRp :
Cq®§ûV R²VôL Ï±l©P úYi¥V AY£VªpûX Hù]²p CÕ ùR°Yô] ®[dLjûR ùLôiÓs[Õ B«àm
UôQYoLs A¥dL¥ ©WfNû] ¾ojR$p CPoLû[ G§oùLôs¡u\]o CRtÏ LôWQm AYoLs ©WfNû]ûV ØÝûUVôLúYô
ApXÕ TÏ§L[ôLúYô ×¬kÕùLôsY§pûX G]úY B£¬VoLs UôQYoLû[ ̧ rdLiP ®]ôdLû[ úLhL úYiÓm.
  ©WfNû]«Ûs[ YôojûRLû[ ¿eLs N¬VôL ×¬kÕùLôi¼oL[ô? CpûXùV²p YôojûRLÞdLô] ùTôÚû[
ALWô§ûV TôojÕ ùR¬kÕùLôsL.
 ©WfNû]«p GûR LiÓ©¥dL úYiÓm? ©WfNû]ûV Eu ùNôkR SûP«p ùR¬®?  ©WfNû]ûV úYù\ôÚ
Øû\«p ùY°lTÓjR Ø¥ÙUô?
  ©WfNû] ùR°ÜTÓjR ERÜm £X Gi¦Vp ERôWQeLû[ Eu]ôp ùNnÕ TôodL Ø¥ÙUô?  ©WfNû]ûV
×¬kÕùLôs[ ERÜm £X TPeLs Utßm YûWTPeLû[ £k§jÕl Tôo.  ¾o®tÏ úRûYVô] ®YWeLs ùLôÓdLlThÓs[Rô?
 ©WfNû]«p HúRàm úRûYVt\ ®YWeLs ùLôÓdLlThÓs[Rô?
 ©WfNû]ûV ¾odL SUdÏ EiûU«p úRûYVô]ûY GûY?

II.  §hPm ¾hÓRp§hPm ¾hÓRp§hPm ¾hÓRp§hPm ¾hÓRp§hPm ¾hÓRp
©WfNû]ûV ØÝûUVôL ×¬kÕùLôiP ©\Ï JÚ §PUô] §hPjûR ¾hÓRp AY£VUô¡\Õ. ©WfNû]ûV ¾odL ¿eLs
N¬Vô] TôûR«p ùNpÛmúTôÕ AûR ùRôPeL TVlTPdáPôÕ. ©WfNû]Lû[ ¾odL SûPØû\«p TpúYß Y¯Ls
CÚkRúTô§Ûm ùYt±LWUô] ¾oÜ GuTÕ TpúYß úRôp®Ls ùLôiP ØVt£L°$ÚkÕ ¡ûPdÏm. CRtLô] £X
T¥¨ûXLs.
 L¦jRp Utßm N¬TôojRp   AûUl×Lû[ EtßúSôdLp   Y¬ûNd¡WUUô] Th¥VûX RVô¬jRp      TPm YûWRp   
¾odLlTP úYi¥V ©WfNû]ûV BúXô£jRp   JúW Uô§¬Vô] ©WfNû]Ls YÚmúTôÕ HtL]úY AÕúTôuß ¾odLlThP
©WfNû]Lû[ £k§jRp   G°V ©WfNû]Lû[ ¾ojRp   JÚ ©WfNû]dÏ ̈ LWô] ©WfNû]ûV ¾ojRp  ©WfNû]LÞdÏ
CûQVô] ©WfNû]Lû[ ¾ojRp   NUfºoûUûV TVuTÓjÕRp   Uô§¬Lû[ TVuTÓjÕRp     £\l× ¨LrÜLû[
BúXô£jRp   YôojûR ©uú]ôdLp  úSW¥ A±Üj§\û] TVuTÓjÕRp   ãj§WeLû[ TVuTÓjÕRp    NUuTôÓLû[
¾ojRp    A±ÜdáoûUûÙPu ùNVpTÓRp.
III. §hPjûR ùNVpTÓjÕRp (úUtùLôsÞRp)§hPjûR ùNVpTÓjÕRp (úUtùLôsÞRp)§hPjûR ùNVpTÓjÕRp (úUtùLôsÞRp)§hPjûR ùNVpTÓjÕRp (úUtùLôsÞRp)§hPjûR ùNVpTÓjÕRp (úUtùLôsÞRp)
§hPjûR ùNVpTÓjÕRp GuTÕ §hPm ¾hÓYûR ®P G°Rô] ùNVXôÏm. ùTôÕYôL LY]m Utßm ùTôßûU úTôu\
§\uLû[ ¿eLs ùTt±ÚdL úYiÓm. JÚ §hPm N¬YW ùNVpTP®pûX G²p EP]¥VôL ¿eLs Eß§Vô] U]lTôuûUûV
ùT\ úYiÓm. ÁiÓm ÁiÓm Aj§hPm ùNVpTP®pûX G²p Aj§hPjûR ûL®hÓ Utù\ôÚ ×§V T¥¨ûXLû[
ùNnÕ ØVt£dL úYiÓm. CûR RY\ôL TVuTÓjRdáPôÕ. Hù]²p CÕúY L¦RjûR N¬Vô] Øû\«p ùNnVdá¥V
Y¯VôÏm.
IV. §ÚmT TôojRp§ÚmT TôojRp§ÚmT TôojRp§ÚmT TôojRp§ÚmT TôojRp
JÚ ©WfNû]dLô] ¾o®û] TÏjRônkÕ §ÚmT TôojRp UtßU ©WfNû]ûV ¾odL úRûYVô] Y¯ûV LiP±Rp
êXm Sôm A§L TVû] ùT\Xôm. CRu êXm Sôm L¦Rj§\û] ùT\Xôm. L¦Rj§\u, CÕYûW Sôm ©WfNû]
¾olTRtLôL ùTt±WôR £X £\kR A±®û] ùTßm Nd§ûV A°dÏm.

YWXôt±p JÚ £\l×YWXôt±p JÚ £\l×YWXôt±p JÚ £\l×YWXôt±p JÚ £\l×YWXôt±p JÚ £\l×

_ôow úTôpVô
(1887-1985)
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ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô AW£u CXYN ùY°ÂÓ 2019-20

L¦RmL¦RmL¦RmL¦RmL¦Rm
GhPôm YÏl×GhPôm YÏl×GhPôm YÏl×GhPôm YÏl×GhPôm YÏl×

 Aj§VôVmAj§VôVmAj§VôVmAj§VôVmAj§VôVm TôPlùTôÚsTôPlùTôÚsTôPlùTôÚsTôPlùTôÚsTôPlùTôÚs     SPj§ Ø¥dL    SPj§ Ø¥dL    SPj§ Ø¥dL    SPj§ Ø¥dL    SPj§ Ø¥dL TdL GiTdL GiTdL GiTdL GiTdL Gi

   Gi.   Gi.   Gi.   Gi.   Gi.       úYi¥V UôRm      úYi¥V UôRm      úYi¥V UôRm      úYi¥V UôRm      úYi¥V UôRm

1 ®§RØß GiLs   _øu 1-33

2 G°V NUuTôÓLs _øu, _øûX 34-58
(JÚ Uô±«p JÚT¥f NUuTôÓLs)

3 SôtLWeLû[ YûWRp _øûX 59-80

4 AÓdÏdÏ±LÞm AÓdÏLÞm _øûX 81-95

5 ®¡R NUjûR TVuTÓj§ BLvÓ 96-121
A[ÜLû[ Jl©ÓRp

6 YodLêXeLs Utßm BLvÓ 122-147
L] êXeLs

7 ¨LrùYi AhPYûQLs ùNlPmTo 148-180
Utßm YûWTPeLs

8 Y¥®Vp TPeLû[              ùNlPmTo/AdúPôTo 181-198
T¬úNô§jRp

9 NUR[ TPeL°u TWlT[ÜLs AdúPôTo 199-230

10 úSo Utßm RûX¸r ®¡RNUm SYmTo 231-247

11 CVtL¦R úLôûYLs ¥NmTo 248-266

12 LôW¦lTÓjÕRp ¥NmTo 267-281

13 ØlT¬UôQ Y¥YeLû[ _]Y¬ 282-296
         CÚT¬Uô]eL°p Lôh£TÓjÕRp

14 ×\lTWl× Utßm L] A[Ü _]Y¬,©lWY¬ 297-310
(L]f NÕWm - L]f ùNqYLm)

15 GiLú[ôÓ ®û[VôPXôm ©lWY¬ 311-336

(ix)

ùTôÚ[PdLmùTôÚ[PdLmùTôÚ[PdLmùTôÚ[PdLmùTôÚ[PdLm

§Úl×Rp Uôof
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(x)

úR£V ¸Rm

_] LQ U] A§SôVL _V úa

TôWR TôdV ®RôRô

TgNôT ³kj Ï_WôR UWôhPô

§Wô®P EjLX TeLô

®k§V ¶UôNX VØ]ô LeLô

EfNX _X§ RWeLô

RY ÑT SôúU _ôúL

RY ÑT B£^ UôúL

Lôúa RY _V LôRô

_] LQ UeL[ RôVL _V úa

TôWR TôdV ®RôRô

_V úa _V úa _V úa

_V _V _V _V úa!

- CWÅk§WSôj Rôáo

Eß§ùUô¯Eß§ùUô¯Eß§ùUô¯Eß§ùUô¯Eß§ùUô¯

‘Ck§Vô G]Õ SôÓ. Ck§Vo Aû]YÚm G]Õ EPu©\l×Ls.

Gu SôhûP Sôu ùT¬Õm úS£d¡ú\u. CkSôh¥u

TZmùTÚûUdLôLÜm TuØL UW×f £\l©tLôLÜm Sôu ùTÚªRm

AûP¡ú\u. CkSôh¥u ùTÚûUdÏj RÏkÕ ®[e¡P Gußm

TôÓTÓúYu.

GuàûPV ùTtú\ôo, B£¬VoLs, G]dÏ YV§p êjúRôo

Aû]YûWÙm U§lúTu. GpúXô¬PØm Au×m U¬VôûRÙm LôhÓúYu.

®XeÏL°Pj§p LÚûQ LôhÓúYu.

Gu Sôh¥tÏm Gu UdLÞdÏm EûZj§P Øû]kÕ ¨túTu.

AYoLs SXØm Y[Øm ùTßY§úX Sôu Gußm U¡rf£ LôiúTu.’
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®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 1

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

Aj§VôVm 1

1.0 A±ØLm1.0 A±ØLm1.0 A±ØLm1.0 A±ØLm1.0 A±ØLm

IkÕ ìTôn U§l×s[ úT]ôdLs êuû\
YôeL NpUô Gi¦]ôs. AYÞûPV SiTu N¾x
AúR úTôu\ 2 úT]ôdLû[ YôeL ®Úm©]ôu.
BLúY CÚYÚm ùUôjR®ûX LûPdÏ ùNu\ôoLs.
IkÕ úT]ôdLs ùLôiP JÚ TôdùLh¥u ®ûX
`22. JqùYôÚ úT]ô®u ®ûX Gu]? JqùYôÚ

úT]ô®u ®ûX ` 22
5  Guß ÑXTUôL LQd¡PXôm.

CkR ®ûXûV Ï±dL HúRàm CVpGi
CÚd¡\Rô? CûR Ï±dL HúRàm ØÝ Gi (A)
ØÝdLs CÚd¡\Rô?

úUÛm JÚ GÓjÕdLôhûP GÓjÕdùLôsúYôm.
£mXô®p JÚ Ï±l©hP Sô°p T§Ü ùNnVlThP
RhTùYlT¨ûXûV LY²lúTôm.

        úSWm               10.00 a.m.   SiTLp 12.00    3.00 p.m.  7.00 p.m.   10.00 p.m.

     RhTùYlT¨ûX 11 oC 14 oC 17 oC 10 oC 5 oC

JqùYôÚ YûL«Ûm JÚ U¦«p HtTÓm RhTùYlT¨ûX Uôt\m Gu]?
YûL 1 : LôûX úSWeLs :JÚ U¦«p RhTùYlT¨ûX«p HtTÓm

YûL 2 : U§V úSWeLs : JÚ U¦«p RhTùYlT¨ûX«p HtTÓm
                                   =  1oC/U¦.

YûL 3 : UôûX úSWeLs : JÚ U¦«p RhTùYlT¨ûX«p HtTÓm
                                   =

YûL 4 : CWÜ úSWeLs : JÚ U¦«p RhTùYlT¨ûX«p HtTÓm

                       = 
o o5 C 10 C

3
−

 = 
o5 C/hr.

3
−

úUtLiP YûL«p Es[ GiLs  ARôYÕ ùYlT

¨ûXûV ùR¬®dL CÕ úTôu\ GiLs TVuTÓjRlThPÕ.CkR GiLû[ Gu]ùYuß áßYôn?

®¡RØß GiLs

U¦

3

(10.00 a.m.- SiTLp 12.00) 14 oC -11 oC
2

3
2

==

Uôt\m

 (SiTLp 12.00-3.00 p.m.) 17 oC -14 oC

3
=

(3.00 p.m.-7.00 p.m.) -7
4

oC/U¦10 oC -17 oC
4

=

(7.00 p.m.-10.00 p.m.)

Uôt\m

Uôt\m

Uôt\m

oC/U¦

oC,3
2

oC,1 -7
4

oC, -5
3

oCSCERT T
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LLLLL¦RRRRRm VIII2

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

CkR U§l×Lû[ Ï±l©ÓYRtÏ úYß YûLVô] GiLû[ LôQúYi¥ Es[Õ.

CkR YûLVô] GiLû[ ®Yô§lúTôm.

3
4 ,  

7
9 ,  

10
17
−

,  
3
2−
,  

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

p,q B¡VûY ØÝdLs úUÛm q ≠ o G²p 
p
q  Y¥Yj§p GÝRlTÓm GiLs

®¡RØß GiLs G]lTÓ¡u\]. CûY ‘Q’Gàm GÝjRôp Ï±dLlTÓm. CYtû\
DÜ GiLs  (quotient number) Gußm á\Xôm.

¸rdLiPYtû\                   LY² :

GkR JÚ CVp GiûQÙm, G.Lô.: 5 I 
5
1  (A) 

10
2  ................G] GÝRXôm

CqYôú\ GkR JÚ ØÝ GiûQÙm, G.Lô.: 0 I 
0
1  (A) 

0
2 , .........G] GÝRXôm

GkR JÚ ØÝdLû[Ùm, G.Lô.: –3 I 
3

1
−

 (A) 
6

2
−

, ........ G] GÝRXôm

úUtLiPYt±p CÚkÕ Sôm A±YÕ GpXô CVpGiLÞm, GpXô ØÝGiLÞm,
GpXô ØÝdLÞm ®¡RØß GiLú[.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸rLiP GiLû[ LY²lúTôm. 1, 
1
2  ,  -2,  0.5,   4

1
2 ,   

33
7

−
,

        0,  
4
7 ,  0.3 ,  22,  -5,  

2
19 , 0.125. CkR GiLû[ ¸rLiP RÏkR

       YûLL°p GÝÕ. (Ko GiûQ JußdÏ úUtThP ÏÝ®p GÝRXôm)

(i) CVp GiLs    , ___ ___ ___ ___

(ii) ØÝ GiLs _  ,  ___ ___ ___ ___

(iii) ØÝdLs   _  ,  ___ ___ ___ ___ ___ ___ ___

(iv) ®¡RØß GiLs___ ___ ___ ___ ___ ___ ___ ___

ùLôÓdLlThP GiL°p HúRàm GiLû[ ®¡RØß GiL°p CÚkÕ
®hÓ®h¼oL[ô? JqùYôÚ CVp GiÔm, ØÝ GiÔm, ØÝdLÞm
®¡RØß GiL[ô?SCERT T

ELA
NGANA



®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 3

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1.
5
3  I ®¡RØß Gi Gußm 5I CVpGi Gußm aÁÕ

ùNôp¡\ôu. CWiÓm ®¡RØß GiLú[ Guß ºRô
áß¡\ôs. VôÚûPVÕ N¬ Guß ¿ áß¡\ôn?

2. ¸rLiP Yôd¡VjûR §Úl§TÓjÕm Ko GÓjÕdLôhÓ RÚL.

     (i) GpXô CVpGiLÞm ØÝ GiLú[. B]ôp GpXô
ØÝGiLÞm CVp GiL[ôL CÚdL úYi¥V AY£Vm
CpûX.

     (ii) GpXô ØÝ GiLÞm ØÝdLú[ B]ôp GpXô
ØÝdLÞm ØÝGiLs CpûX.

     (iii) GpXô ØÝdLÞm ®¡RØß GiLs. B]ôp GpXô
®¡RØß GiLÞm ØÝdL[ôL CÚdL úYi¥V AY£Vm
CpûX.

¸rYÏl×L°p ®¡RØß GiL°u úUp A¥lTûPf ùNVpLû[ Lt±Úd¡ú\ôm.

®¡RØß GiL°u ÁÕ úUÛm £X Ti×Lû[ T¬úNô§dLXôm.
1.2 ®¡RØß GiL°u Ti×Ls1.2 ®¡RØß GiL°u Ti×Ls1.2 ®¡RØß GiL°u Ti×Ls1.2 ®¡RØß GiL°u Ti×Ls1.2 ®¡RØß GiL°u Ti×Ls
1.2.1 AûPÜlTi×1.2.1 AûPÜlTi×1.2.1 AûPÜlTi×1.2.1 AûPÜlTi×1.2.1 AûPÜlTi×

(i) ØÝGiLs Utßm ØÝdLsØÝGiLs Utßm ØÝdLsØÝGiLs Utßm ØÝdLsØÝGiLs Utßm ØÝdLsØÝGiLs Utßm ØÝdLs

ØÝGiLÞm, ØÝdLÞm

AûPÜ ùTtßs[ûR ¨û]Ü

áoúYôm.

¸rLiP AhPYûQûV úRûYVô] ®YôRm úUÛm N¬Vô] GÓjÕdLôhÓLs

ùLôÓjÕ ¨Wl×L.

GiLsGiLsGiLsGiLsGiLs ùNVpLsùNVpLsùNVpLsùNVpLsùNVpLs

áhPpáhPpáhPpáhPpáhPp L¯jRpL¯jRpL¯jRpL¯jRpL¯jRp ùTÚdLpùTÚdLpùTÚdLpùTÚdLpùTÚdLp YÏjRpYÏjRpYÏjRpYÏjRpYÏjRp

ØÝGiLs

CWiÓ ØÝGiL°u áÓRÛm JÚ ØÝ
Gi G]úY, ØÝGiL°u LQm áhPûX
ùTôßjÕ AûPÜl TiûT ùTtßs[Õ G]
á\Xôm.

AûPÜl TiûT
ùTtßs[Õ.
Hù]²p a,b
Gàm CWiÓ
ØÝ GiLs

G²p a+bm ØÝ
GiúQ.

G.Lô______

AûPÜl TiûT
ùT\®pûX
Hù]²p

5-7 = -2CÕ
ØÝ Gi
CpûX

AûPÜl TiûT
ùTtßs[Õ.
Hù]²p
---------

--------

AûPÜl
TiûT

ùT\®pûX
Hù]²p

5÷8 = 5
8 JÚ

ØÝGi
CpûX

---------

--------

ØÝdLs --------- AûPÜl TiûT
ùTtßs[Õ.
Hù]²p a,b
ØÝdLs G²p
a-b m ØÝ Gi

BÏm.

--------

AûPÜl
TiûT

ùT\®pûX
Hù]²pSCERT T

ELA
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LLLLL¦RRRRRm VIII4

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

(ii) ®¡RØß GiLs ®¡RØß GiLs ®¡RØß GiLs ®¡RØß GiLs ®¡RØß GiLs ----- AûPÜ®§ AûPÜ®§ AûPÜ®§ AûPÜ®§ AûPÜ®§
(a)     áhPpáhPpáhPpáhPpáhPp
2
7 ,  

5
8  Gu\ CWiÓ ®¡RØß GiLû[ GÓjÕdùLôsL.

2 5
7 8

+    =    
16 35 51

56 56
+

=

51
56  JÚ ®¡RØß Gi

198
2

−⎛ ⎞+ ⎜ ⎟
⎝ ⎠

 = ______ CÕ JÚ ®¡RØß

GiQô?

2 2
7 7

−
+ = ______ E]dÏ ®¡RØß Gi

¡ûPd¡\Rô?
¸rLiP £X ú_ô¥Lû[ N¬Tôo.

5 1 7 23 , 0 ,
7 2 2 7

+ + +

CWiÓ ®¡RØß GiL°u áÓRp ÁiÓm
JÚ ®¡RØß Gi GuTûR A±VXôm. G]úY
®¡RØß GiLs áhPûXlùTôßjÕ AûPÜ
ùTtßs[Õ. HúRàm CWiÓ ®¡RØß GiLs,
a, bdÏ (a + b) JÚ ®¡RØß GiQôÏm.
ARôYÕ  ∀ a, b ∈ Q ;  (a + b) ∈ Q.
(((((b))))) L¯jRp :L¯jRp :L¯jRp :L¯jRp :L¯jRp :

5
9  Utßm 

3
4 Gu\ CWiÓ ®¡RØß GiLû[ GÓjÕdùLôsL.

CYtû\ L¯jRôp  
5 3 5 4 3 9
9 4 36

× − ×
− =     =   

20 27 7
36 36
− −

=

ÁiÓm 
7

36
−

 Gàm ®¡RØß Gi ¡ûPjRÕ. (CeÏ -7, 36Ls ØÝdLs

Utßm 36 éw´Vm ApX. G]úY 
7

36
−

 JÚ ®¡RØß Gi).

®¡RØß GiL°p CûR N¬Tôo.

(i) 
2 3 14 9
3 7 21

−
− = =   _______________  CÕ ®¡RØß GiQô?

(ii)
48 11
9 18

⎛ ⎞ − =⎜ ⎟
⎝ ⎠

_______________  CÕ JÚ ®¡RØß GiQô? HúRàm

CWiÓ ®¡RØß GiL°u ®j§VôNØm JÚ®¡RØß Gi G] A±¡ú\ôm.
G]úY ®¡RØß GiLs L¯jRûXlùTôßjÕ AûPÜ ùTtßs[Õ. HúRàm a
Utßm b Gu\ CWiÓ ®¡RØß GiLÞdÏ a-b m JÚ ®¡RØß Gi
BÏm.ARôYÕ, ∀ a, b  ∈ Q, (a–b) ∈Q

∈     Eßl× , , , , ,

∀      GpXôYt±dÏm.

A = {1, 2, 3}GuL.

 3 Gàm Eßl× Ap Es[Õ

GuTûR 3 ∈A Guß

Ï±dLXôm .CûR 3 ,Au

Eßl× Guß T¥d¡ú\ôm.

Sôm  ∀ a,b ∈Q G] GÝÕm

úTôÕ GpXôm a,b, dÏ G]

T¥d¡ú\ôm.
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®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 5

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

(c) ùTÚdLpùTÚdLpùTÚdLpùTÚdLpùTÚdLp

¸rLiPYtû\ LY².

1 33
2 2

× =

6 11 66 33
5 2 10 5

− − −
× = =

3 5
7 2

× = _________ ;
2 19
1 13

×  = ___________

úUtLiPYt±$ÚkÕ CWiÓ ®¡RØß GiL°u ùTÚdLpTXàm JÚ®¡RØß
Gi GuTûR LY²dLXôm. úUÛm CWiÓ ùYqúYß ®¡RØß GiL°u
ùTÚdLpTXàm JÚ®¡RØß GiQô? CpûXVô? Guß N¬Tôo. CWiÓ ®¡RØß
GiL°u ùTÚdLpTXu ®¡RØß GiL[ôL CpûX Guß Eu]ôp
á\Ø¥ÙUô?

G]úY ®¡RØß GiLs ùTÚdLûXlùTôßjÕ AûPÜ ùTtßs[Õ Guß Sôm
á\Xôm. a, b Gu\ HúRàm CWiÓ ®¡RØß GiLÞdÏ axb m JÚ ®¡RØß
Gi BÏm.∀ a, b  ∈ Q, a × b ∈Q

(d) YÏjRpYÏjRpYÏjRpYÏjRpYÏjRp

2
3 ,   

7
8  Gu\ ®¡RØß GiLû[ LY².

©\Ï CYtû\ YÏ. 
2 7 2 8 16
3 8 3 7 21

÷ = × =   CÕ JÚ ®¡RØßGi.

CûR úUÛm CWiÓ GÓjÕdLôhÓL°p N¬Tôo.
5 5 2 5 1 52
7 7 1 7 2 14

÷ = ÷ = × =

2 6
3 11

− ÷  =   __________ =   _________ =   __________

17 3 173
13 1 13

÷ = ÷    =   ________  =  ________ =   ________

úUtLiPYt±p CÚkÕ CWiÓ ®¡RØß GiLû[ YÏdÏm
úTôÕ SUdÏ JÚ ®¡RØß Gi ¡ûPlTûR A±VXôm.
ClùTôÝÕ AûPÜlTi×, ®¡RØßGiL°p Es[Õ Guß
Sôm á\Ø¥ÙUô? ¸rLiPYtû\ N¬TôolúTôm. 0,5 ®¡RØß
GiLs.

úUÛm 
5
0  YûWVßdLlTP®pûX. G]úY ®¡RØß GiLs

YÏjRûXl ùTôßjÕ AûPÜ ùT\®pûX. G]úY Q-ÚkÕ
0ûY ¿d¡]ôp, YÏjRûXl ùTôßjÕ AûPÜ ùTtßs[Õ
G] á\Xôm.

5
0  Hu YûWVßdLlTP®pûX?

5 ÷ 0 YÏjRûX ùNn  0) 5 (?

Eu]ôp YÏjRûX ̈ û\ÜùNnV

Ø¥ÙUô? DÜ Gu]? Ko GiûQ

0Bp ùTÚdÏm úTôÕ

ùTÚdLpTXu 0 GuTûR LY².

G]úY YÏjRp Ø¥VôRÕ.
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LLLLL¦RRRRRm VIII6

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

ØÝdL°p CÚkÕ 0ûY ¿d¡]ôp, ØÝdLs YÏjRûXlùTôßjÕ

AûPÜ ùTßUô? CûRúV CVpGiLÞdÏ N¬Tôo.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

AhPYûQ«p Es[ Lô$«PeLû[ ¨Wl×L

GiLs
AûPÜlTi×

áhPp    L¯jRp  ùTÚdLp  YÏjRp

CVpGiLs Bm — — —

ØÝGiLs — — — CpûX

ØÝdLs — Bm — —

®¡RØßGiLs — — Bm —

1.2.2. Uôtßl Ti×

ØÝ GiLs Utßm ØÝdLÞdÏ ùYqúY\ô]

ùNVpLû[ ùTôßjÕ UôtßlTi× Es[ûR

¨û]ÜáßúYôm.

¸rLiP AhPYûQûV ¨Wl×L.

(i) ØÝ GiLsØÝ GiLsØÝ GiLsØÝ GiLsØÝ GiLs

ùNVp GÓjÕdLôhÓ Ï±l×

áhPp 2, 3 ØÝGiLs W áhPûXl ùTôßjÕ

2+3 = 5 úUÛm3+2=5 Uôtß Ti× ùTtßs[Õ.

2 + 3 =  3 + 2

L¯jRp 3-2 GuTÕ  2-3dÏ? L¯jRûXl ùTôßjÕ
                   NUUôÏUô?            UôtßlTi× ùT\®pûX

 ùTÚdLp ------ ------

 YÏjRp          4÷2=? 2÷4=? -------

DÚßl×f ùNVûXl ùTôßjÕ
CWiÓ GiL°u Y¬ûNûV
Uôt±]ôp Ø¥Ü Uô\ôÕ
GuTÕ UôtßlTi× G]lTÓm.

a + b =   b + a
a ×  b  =  b ×  a

CeÏ DÚßl×fùNVp GuTÕ
A¥lTûPf ùNVpL[ô]  +, −, × ,
÷ L°p HúRàm Ju\ôÏm.

4÷2=2÷4 GuTÕ N¬Vô?SCERT T
ELA
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®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 7

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

(ii) ØÝdLsØÝdLsØÝdLsØÝdLsØÝdLs

ùNVpùNVpùNVpùNVpùNVp GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ Ï±l×Ï±l×Ï±l×Ï±l×Ï±l×

áhPp --- ØÝdLs áhPûXl ùTôßjÕ
UôtßlTi× ùTtßs[Õ

L¯jRp 2, 3 ØÝdLs .......

2 - (3) = ? (3) -2=?

2-(3) = (3)-2 GuTÕ N¬Vô?

ùTÚdLp ... ... ... ... ... ...

YÏjRp ... ... ... YÏjRûX ùTôßjÕ ØÝdL°p

UôtßlTi× CpûX

(iii) ®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs

(a)          áhPpáhPpáhPpáhPpáhPp

5 3,
2 4

−
  Gu\ CÚ ®¡RØß GiLû[ áhÓ

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

− × + × − −
+ = = =

úUÛm
( ) ( )3 1 3 2 55 3 10 7

4 2 4 4 4
− × − + × − +

+ = = =

BLúY  
5 3 3 5
2 4 4 2

− −⎛ ⎞+ = +⎜ ⎟
⎝ ⎠

úUÛm £X ®¡RØß Gi ú_ô¥LÞdÏ CkR ®§ûV N¬Tôo.

1 5
2 7

+  Utßm 
5 1
7 2

+ .I LY²lúTôm.  
1 5
2 7

+  = 
5 1
7 2

+   N¬Vô?

( )42 4 2 ?
3 5 5 3

−− − −⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

GkR ú_ô¥ ®¡RØß GiLÞdLôYÕ, Y¬ûNûV Uôtßm úTôÕ áÓRp UôßYûR
LiPôVô? HúRàm CWiÓ ®¡RØß GiLs a, b LÞdÏ  a + b = b + a Guß
á\Xôm.

G]úY ®¡RØß GiL°u LQm áhPûXlùTôßjÕ UôtßlTiûT ùTtßs[Õ.

∴ ∀ a, b ∈ Q, a + b = b + a
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LLLLL¦RRRRRm VIII8

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

(b) L¯jRp:L¯jRp:L¯jRp:L¯jRp:L¯jRp:          
2
3  Utßm 

7
8  Gu\ CWiÓ ®¡RØß GiLû[ GÓjÕdùLôs.

2 7 16 21 5
3 8 24 24

− −
− = =    úUÛm  

7 2 21 16 5
8 3 24 24

−
− = =

G]úY  2 7
3 8

− ≠ 7 2
8 3

−

¸rLiPYtû\ N¬Tôo.

  
5 52 2
4 4

− = −  N¬Vô?

  
1 3 3 1
2 5 5 2

− = − N¬Vô?

HúRàm CWiÓ ®¡RØß GiLs a, b LÞdÏ a - b ≠  b - a
G]úY ®¡RØß GiL°u LQm L¯jRûXl ùTôßjÕ UôtßlTiûT ùT\®pûX

Guß á\Xôm.

(c)  ùTÚdLp:  ùTÚdLp:  ùTÚdLp:  ùTÚdLp:  ùTÚdLp:     HúRàm CWiÓ ®¡RØß GiLû[ GÓjÕdùLôs.

2, 
5
7

−

5 102
7 7

− −
× =   ;     

5 102
7 7

− −
× =      @   

52
7

−
×   =  

5 2
7

−
×

 
1 3 3 1

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

⎝ ⎠ ⎝ ⎠ ⎝ ⎠
 GuTÕ N¬Vô?

úUÛm £X ®¡RØß GiLÞdÏ N¬Tôo.
®¡RØß GiL°u LQm ùTÚdLûXl ùTôßjÕ UôtßlTiûTl
ùTtßs[Õ G]d á\Xôm.
HúRàm CWiÓ ®¡RØß GiLs a, b LÞdÏ a × b = b × a
ARôYÕ ∀ a, b ∈ Q,  a × b = b × a

(d) YÏjRp:YÏjRp:YÏjRp:YÏjRp:YÏjRp:

 
7 14 14 7
3 9 9 3

÷ = ÷  N¬Vô?

1 3

1

7 14 7 9
3 9 3 14

//
÷ =

/
x

2

3
2

=  úUÛm   
14 7 14
9 3

÷ =

2 1

3

3
9 7

/
×

/
1

2
3

=

7 14 14 7
3 9 9 3

÷ ≠ ÷

G]úY ®¡RØß GiL°u LQm YÏjRûX ùTôßjÕ UôtßlTi× ùT\®pûX Guß á\Xôm.
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®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 9

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸úZ Es[ AhPYûQûV ¨Wl×L.

GiLs
UôtßlTi×

áhPp L¯jRp ùTÚdLp YÏjRp

CVpGiLs Bm CpûX Bm — — —

ØÝGiLs — — — — — — — — — CpûX

ØÝdLs — — — — — — — — — — — —

®¡RØßGiLs — — — — — — — — — CpûX

1.2.3. úNol×lTi×1.2.3. úNol×lTi×1.2.3. úNol×lTi×1.2.3. úNol×lTi×1.2.3. úNol×lTi×

áhPp, L¯jRp, ùTÚdLp,
YÏjRûX ùTôßjÕ
ØÝGiL°p úNol×lTiûTl
¨û]Ü áßúYôm.

(i)     ØÝGiLsØÝGiLsØÝGiLsØÝGiLsØÝGiLs

¸úZ Es[ AhPYûQûV úRûYVô] GÓjÕdLôhÓLs Utßm Ï±l×Lú[ôÓ
¨Wl×L.

ùNVpùNVpùNVpùNVpùNVp ØÝGiL°p GÓjÕdLôhÓØÝGiL°p GÓjÕdLôhÓØÝGiL°p GÓjÕdLôhÓØÝGiL°p GÓjÕdLôhÓØÝGiL°p GÓjÕdLôhÓ Ï±l×Ï±l×Ï±l×Ï±l×Ï±l×

áhPp 2 + (3 + 0) = (2 + 3) + 0  N¬Vô?
2 + (3 + 0) = 2 + 3 = 5
(2 + 3) + 0 = 5 + 0 = 5
⇒ 2 + (3 + 0) = (2 + 3) + 0
a, b, c Gu\ HúRàm êuß ØÝGiLÞdÏ

a + (b + c) = (a + b) + c
L¯jRp (2-3) – 2 = ? , 2-(3-2) = ?         L¯jRûXl ùTôßjÕ

(2-3) -2   =  2-(3-2) N¬Vô?        úNol× Ti× ùT\®pûX

ùTÚdLp -                           ùTÚdLûX ùTôßjÕ
                            úNol×Ti× ùTtßs[Õ

L¯jRp 2÷ (3÷ 5) = (2÷ 3)÷ 5 N¬Vô?    YÏjRûXl ùTôßjÕ

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

÷ ÷ = ÷ = × =      úNol× Ti× ùT\®pûX.

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

÷ ÷ = ÷ = × =

( ) ( )2 3 5 2 3 5÷ ÷ ≠ ÷ ÷

êuß GiLû[ áhP úYiÓm
Gu\ôp ØRp CWiÓ GiûQ
áh¥ ©u êu\ôYÕ GiûQ
áhÓYÕ (A ) CWiPôYÕ
êu\ôYÕ GiLû[ áh¥©u
ØRp GiûQd áhÓYÕ GuTÕ
úNol×®§VôÏm . ®ûP
Uô\ôÕ.(3+2)+5(A)3+(2+5)
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LLLLL¦RRRRRm VIII10

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

(ii) ØÝdLsØÝdLsØÝdLsØÝdLsØÝdLs
SôuÏ A¥lTûPf ùNVûXl ùTôßjÕ ØÝdL°u úUp úNol× TiûT

¨û]Ü áßúYôm.
úRûYVô] Ï±l×Lú[ôÓ ¸rLiP AhPYûQûV ¨Wl×L.

ùNVpùNVpùNVpùNVpùNVp ØÝdLsØÝdLsØÝdLsØÝdLsØÝdLs Ï±l×Ï±l×Ï±l×Ï±l×Ï±l×

áhPp 2 + [(-3) + 5)] = [(2 + (-3)] + 5 N¬Vô?

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

HúRàm êuß ØÝdLs a,b,c LÞdÏ

a + (b + c) = (a + b) + c

L¯jRp 6 - (9 - 5) = (6 - 9)  - 5  N¬Vô?

ùTÚdLp 2× [7× ( -3)] = (2×7) ×  (-3)  N¬Vô?

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

( ) 2 510 2 5 10 10 25
5 2

− −
÷ ÷ − = ÷ = × = −⎡ ⎤⎣ ⎦

ClùTôÝÕ

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

÷ ÷ − = ÷ = ÷ = =

G]úY ( ) [ ] ( )10 2 5 10 2 5÷ ÷ − ≠ ÷ ÷ −⎡ ⎤⎣ ⎦

(iii) ®¡RØß GiLs ®¡RØß GiLs ®¡RØß GiLs ®¡RØß GiLs ®¡RØß GiLs ----- úNol× Ti× úNol× Ti× úNol× Ti× úNol× Ti× úNol× Ti×

(a) áhPpáhPpáhPpáhPpáhPp

2 1, 5,
7 2  Gu\ êuß ®¡RØß GiLû[ GÓjÕdùLôs.

2 1 2 15 5
7 2 7 2

⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ + = + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦
 GuTÕ N¬Vô? Guß N¬Tôo

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

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

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

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

L.H.S.              =       R.H.S.

( (
(-

) )
)

-1
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®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 11

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

1 3 4
2 7 3

⎡ ⎤⎛ ⎞+ + ⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
Utßm 

1 3 4
2 7 3

⎡ ⎤ ⎛ ⎞+ + ⎜ ⎟⎢ ⎥⎣ ⎦ ⎝ ⎠

CWiÓ áÓRpLÞm NUUô? LiÓ©¥.
úUÛm £X ®¡RØß GiLû[ GÓjÕdùLôiÓ úNol×lTiûT N¬Tôo.
®¡RØßGiLs áhPûXlùTôßjÕ úNol×l TiûT ùTtßs[ûR Sôm
LôQXôm. HúRàm êuß ®¡RØß GiLs a,b,c LÞdÏ
a + (b + c)  =  (a + b) + c
i.e., ∀ a, b, c ∈ Q,   a + (b + c) = (a + b) + c

(b) L¯jRpL¯jRpL¯jRpL¯jRpL¯jRp

1 3,
2 4  Utßm 

5
4

−
Gu\ êuß ®¡RØß GiLû[ GÓjÕdùLôsúYôm.

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

⎡ − ⎤ −⎛ ⎞ ⎡ ⎤ ⎛ ⎞− − = − −⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦ ⎝ ⎠⎣ ⎦
 I N¬Tôo

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

⎡ − ⎤⎛ ⎞− − ⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
= 

1 3 5 1 8
2 4 4 2 4

⎡ ⎤ ⎡ ⎤− + = −⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

=  
1 1 4 32
2 2 2

− −
− = =

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

−⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

=  
1 2 3 5 1 5

4 4 4 4
× − −⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

=  
1 5 4 1
4 4

− +
= =

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

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

L.H.S. ≠   R.H.S.

®¡RØß GiLs LQj§p L¯jRp úNol×l TiûT ùT\®pûX GuTûR Sôm
LôQXôm. HúRàm êuß ®¡RØßGiLs a,b,c, LÞdÏ a-(b-c) ≠  (a-b) – c

(c) ùTÚdLpùTÚdLpùTÚdLpùTÚdLpùTÚdLp

2 4 5, ,
3 7 7

−
 Gu\ êuß ®¡RØß GiLû[ GÓjÕdùLôs.

2 4 5 2 4 5
3 7 7 3 7 7

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

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

⎡ − ⎤ − −⎛ ⎞ ⎡ ⎤× × = =⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦⎣ ⎦
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LLLLL¦RRRRRm VIII12

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

RHS = 
2 4 5 8 5 40
3 7 7 21 7 147

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

LHS = RHS
¸rLiPYtû\ N¬Tôo

12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 Utßm 
12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 I LiÓ©¥.

12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 = 
12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 N¬Vô?

5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 Utßm 
5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 I LiÓ©¥.

5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

  = 5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 N¬Vô?

úUtLiPYt±$ÚkÕ LHS = RHS G] A±¡ú\ôm. G]úY ®¡RØß GiL°p
ùTÚdLp úNol×l TiûT ùTtßs[Õ.

HúRàm êuß ®¡RØß GiLs a,b,c LÞdÏ a ×  (b ×  c) = (a ×  b) ×  c

i.e., ∀ a, b, c ∈ Q,   a × (b × c) = (a × b) × c

(d) YÏjRpYÏjRpYÏjRpYÏjRpYÏjRp

2 3 1, and
3 4 7 Gu\ HúRàm êuß ®¡RØß GiLû[ GÓjÕdùLôs.

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

⎛ ⎞ ⎛ ⎞÷ ÷ = ÷ ÷⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 N¬Vô?

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

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

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

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

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

⎛ ⎞ ⎛ ⎞÷ ÷ ≠ ÷ ÷⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

L.H.S. ≠   R.H.S.
G]úY HúRàm êuß ®¡RØß GiLs a,b,cLÞdÏ

( ) ( )a b c a b c÷ ÷ ≠ ÷ ÷ .G]úY ®¡RØß GiL°p YÏjRp úNol×lTiûT
ùT\®pûX.

Utßm
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®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 13

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸úZ Es[ AhPYûQûV ¨Wl×L

GiLsGiLsGiLsGiLsGiLs
úNol×lTi©u ¸rúNol×lTi©u ¸rúNol×lTi©u ¸rúNol×lTi©u ¸rúNol×lTi©u ¸r

áhPpáhPpáhPpáhPpáhPp L¯jRpL¯jRpL¯jRpL¯jRpL¯jRp ùTÚdLpùTÚdLpùTÚdLpùTÚdLpùTÚdLp YÏjRpYÏjRpYÏjRpYÏjRpYÏjRp

CVpGiLs Bm CpûX — —

ØÝGiLs — — — CpûX

ØÝdLs — CpûX Bm —

®¡RØßGiLs — — — —

1.2.4 éw´Vj§u TeÏ1.2.4 éw´Vj§u TeÏ1.2.4 éw´Vj§u TeÏ1.2.4 éw´Vj§u TeÏ1.2.4 éw´Vj§u TeÏ

1
2  Gu\ GiÔPu HúRàm JÚ GiûQ áhÓmúTôÕ AúR Gi ARôYÕ 

1
2

¡ûPdLdá¥V GiûQ LôQØ¥ÙUô?

GkR JÚ ®¡RØß GiÔPu 0 ûY áhÓm úTôÕ

AúR ®¡RØß Gi ¡ûPdÏm.

1 + 0 = 1 Utßm   0 + 1  = 1

-2 + 0 = -2  Utßm 0  + (-2) = -2

11 110
3 3

+ =  Utßm  
11 110
3 3

+ =

CR]ôp 0ûY áhPp NU² Gu¡ú\ôm. CkRTiûT ¸úZ Es[Yôß á\Xôm.

a GuTÕ HúRàm JÚ ®¡RØß Gi G²p  a + 0 =  a  Utßm   0 + a  =  a

CVp GiL°u LQj§p áhPp NU² CÚdÏUô?

1.2.5 1u TeÏ1.2.5 1u TeÏ1.2.5 1u TeÏ1.2.5 1u TeÏ1.2.5 1u TeÏ
Lô$ CPeLû[ ¨Wl×L :

 3 ×    =  3 Utßm   ×  3   =    3

- 2 ×     =  - 2      Utßm   ×  -2  =  -2

7
8  ×  = 

7
8 Utßm   × 

7
8    = 

7
8

úUtLiP ùTÚd¡$p ¿ Gu] LY²jRôn?
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GkR JÚ ®¡RØß GiûQÙm 1Bp ùTÚd¡]ôp AúR ®¡RØß Gi  ùTÚdLt
TX]ôL ¡ûPdÏm GuTûR ¿ LôiTôn.

®¡RØß GiL°p 1I ùTÚdLp NU² Gu¡ú\ôm.

ØÝdLÞdÏm, ØÝGiLÞdÏm ùTÚdLp NU² GÕ? Sôm GlúTôÕúU SmûU
A±VôUp Sôm NU²TiûT TVuTÓjÕ¡ú\ôm.

ERôWQUôL 
15
50  I ÑÚdÏm úTôÕ ©uYÚUôß ùNn¡ú\ôm.

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

×
= = × = × =

×

3 31
10 10

× =  Guß GÝÕm úTôÕ ùTÚdLp NU² TiûT Sôm TVuTÓj§ú]ôm.

1.2.6 RûX¸r Ti×1.2.6 RûX¸r Ti×1.2.6 RûX¸r Ti×1.2.6 RûX¸r Ti×1.2.6 RûX¸r Ti×

(i) áhPp RûX¸ráhPp RûX¸ráhPp RûX¸ráhPp RûX¸ráhPp RûX¸r:::::

3 + (-3)  =  0 Utßm -3 + 3  = 0

-5  +  5   =  0 Utßm5 + (-5) = ______

2
3  + ?     =  0 Utßm ______  + 

2
3   = ______?

1
2

⎛ ⎞−⎜ ⎟⎝ ⎠  + ? = 0 Utßm ? + 
1
2

⎛ ⎞−⎜ ⎟⎝ ⎠  = 0

CeÏ -3 Utßm 3 JußdùLôuß áhPp RûX¸r Gu¡ú\ôm. Hù]²p
CûYLû[ áhÓmúTôÕ 0 ¡ûPd¡\Õ. HúRàm CWiÓ GiL°u áÓRp 0
G²p AkR GiLs JußdùLôuß áhPp RûX¸r Gu¡ú\ôm. ùTôÕYôL a
HúRàm JÚ®¡RØß Gi G²p a +  (-a) = 0 UtßmUtßmUtßmUtßmUtßm (-a) + a = 0.

0u áhPp RûX¸r 0 ARôYÕ  0 + 0 = 0.

(ii) ùTÚdLp RûX¸r:ùTÚdLp RûX¸r:ùTÚdLp RûX¸r:ùTÚdLp RûX¸r:ùTÚdLp RûX¸r:

2
7  I GkR ®¡RØß GiQôp ùTÚd¡]ôp ùTÚdLpTXu 1 ¡ûPdÏm?

2 7
7 2

×  = 1 Utßm   
7 2 1
2 7

× =  GuTûR LôQXôm.SCERT T
ELA
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

¸úZ Es[ ùTh¥Lû[ ¨Wl×L.

     2  ×    =  1 Utßm    × 2 =  1

   -5 ×     =  1 Utßm    × 5 =  1

17
19
−

 ×   =  1 Utßm    × 
17

19
−

=  1

1  ×  ?  =   1

-1 × ?   =   1

HúRàm CWiÓ GiL°u ùTÚdLp TXu 1 G²p AûY JußdùLôuß

ùTÚdLp RûX¸r BÏm. GÓjÕdLôhPôL 
14 1
4

× =  Utßm 
1 4 1
4

× = , BRXôp 4

Utßm 
1
4  JußdùLôuß ùTÚdLp RûX¸r BÏm.

1a c
b d

× =  G²p 
c
d  GuTÕ 

a
b  u RûX¸r (A) ùTÚdLp RûX¸r G]lTÓm.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. ®¡RØß GiL°p áhPûXl ùTôßjÕ JÚ Ti× ùTt±ÚkRôp AÕ
ØÝdLs GiLÞdÏ U§l×s[RôL CÚdÏUô?GÕ CÚdÏm? GÕ CÚdLôÕ?

2. ARtÏ AúR ùTÚdLp RûX¸ZôL Es[ GiLû[ GÝÕ.

3. 0®u RûX¸r á\ Ø¥ÙUô? 0Bp ùTÚd¡]ôp 1 ¡ûPdLá¥V
®¡RØßGiLs HúRàm CÚd¡\Rô?

   ×  0 =    1  (A)  0  ×       = 1

1.3 áhP1.3 áhP1.3 áhP1.3 áhP1.3 áhP$$$$$u úUp ùTÚdLpTe¸Óu úUp ùTÚdLpTe¸Óu úUp ùTÚdLpTe¸Óu úUp ùTÚdLpTe¸Óu úUp ùTÚdLpTe¸Ó

2 1 3, ,
5 2 4 Gu\ êuß ®¡RØß GiLû[ GÓjÕdùLôs.

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

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

N¬Vô Guß TôolúTôm.SCERT T
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L.H.S.= 2 1 3 2 2 3 2 5 10 1
5 2 4 5 4 5 4 20 2

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

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

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

  L.H.S = R.H.S

G]úY 
2 1 3 2 1 2 3
5 2 4 5 2 5 4

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

CkRTi× áhP$uúUp ùTÚdLp Te¸Ó

G]lTÓm.

¸úZ Es[Ytû\ N¬Tôo.
2 1 3 2 1 2 3
5 2 4 5 2 5 4

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

 N¬Vô ?

¿ Gu] LY²jRôn? LHS = RHS?

CkR Ti× L¯jR$u úUp ùTÚdLp Te¸hÓ

®§ G]lTÓm.

úUÛm £X ú_ô¥ ®¡RØß GiLÞdÏ Te¸hÓ ®§ûV N¬Tôo.

GpXô ®¡RØß GiLs a,b,c LÞdÏ

a (b + c)  = ab + ac

a (b - c)  =  ab – ac

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸rLiP AhPYûQûV ¨Wl×L.¸rLiP AhPYûQûV ¨Wl×L.¸rLiP AhPYûQûV ¨Wl×L.¸rLiP AhPYûQûV ¨Wl×L.¸rLiP AhPYûQûV ¨Wl×L.

GiLsGiLsGiLsGiLsGiLs
áhPp Ti×LsáhPp Ti×LsáhPp Ti×LsáhPp Ti×LsáhPp Ti×Ls

             AûPÜ  Uôtß      úNol×    NU²     RûX¸r
Ti×   Ti×       Ti×   Eßl×     Eßl×

                                              CÚjRp CÚjRp

®¡RØß Gi Bm — — — —

ØÝdLs Bm — — — —

ØÝGiLs — — — Bm CpûX

CVpGiLs Bm — — — —

ØVuß Tôo: Te¸hÓ TiûT

TVuTÓj§ Lôi.

(1) 
7 3 7 9
5 10 5 10

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

(2)  
9 93 19

16 16
⎧ ⎫ ⎧ ⎫× + × −⎨ ⎬ ⎨ ⎬
⎩ ⎭ ⎩ ⎭

( )
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

¸rLiP AhPYûQûV ¨Wl×L.¸rLiP AhPYûQûV ¨Wl×L.¸rLiP AhPYûQûV ¨Wl×L.¸rLiP AhPYûQûV ¨Wl×L.¸rLiP AhPYûQûV ¨Wl×L.

GiLsGiLsGiLsGiLsGiLs
ùTÚdLp Ti×LsùTÚdLp Ti×LsùTÚdLp Ti×LsùTÚdLp Ti×LsùTÚdLp Ti×Ls

              AûPÜ  Uôtß      úNol×   NU²     RûX¸r
Ti×   Ti×       Ti×   Eßl×     Eßl×

                                              CÚjRp CÚjRp

       ®¡RØß GiLs Bm — — — —

ØÝdLs — Bm — — —

ØÝGiLs — — Bm — —

CVpGiLs — — — Bm —

GÓjÕdLôhÓ 1.GÓjÕdLôhÓ 1.GÓjÕdLôhÓ 1.GÓjÕdLôhÓ 1.GÓjÕdLôhÓ 1. ÑÚdÏL   
2 3 6 13
5 7 5 7

− −⎛ ⎞ ⎛ ⎞+ + +⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ:  JúW TÏ§ÙûPV ©u]eLû[ Juß úNojÕ GÝÕ.

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

− −⎛ ⎞ ⎛ ⎞+ + + = + − −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=  
2 6 3 13
5 5 7 7

⎛ ⎞ ⎛ ⎞− + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ (áhP$u úUp Uôtß®§)

=  
2 6 3 13

5 7
− −

+

=  
4 10 4 10

5 7 5 7
− − −

+ = −

=  
4 7 10 5 28 50 78

35 35 35
− × − × − − −

= =

GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2: ¸úZ Es[ ®¡RØß GiLÞdÏ áhPp G§oUô± GÝÕL.

(i)
2
7 (ii)

11
5

−
(iii)

7
13−

(iv)  
2
3

−
−

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : (i)
2
7  u áhPp G§oUô± 

2
7

−

Hù]²p 
2 2 2 2 0
7 7 7

− −⎛ ⎞+ = =⎜ ⎟
⎝ ⎠
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

(ii)
11
5

−
 u áhPp G§oUô± 

11 11
5 5

−⎛ ⎞− =⎜ ⎟
⎝ ⎠

(iii)
7
13−

  u áhPp G§oUô± 7 7 7
13 13 13

−⎛ ⎞− = =⎜ ⎟⎝ ⎠− −

(iv)
2
3

−
−

  u áhPp G§oUô± 
2 2
3 3

−⎛ / ⎞− = −⎜ ⎟−/⎝ ⎠

GÓjÕdLôhÓ 3 :GÓjÕdLôhÓ 3 :GÓjÕdLôhÓ 3 :GÓjÕdLôhÓ 3 :GÓjÕdLôhÓ 3 :
2 1 23 1 3
5 9 180 9 4

−
× + − ×  LôiL

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :
2 1 23 1 3
5 9 180 9 4

−
× + − ×  =  

2 1 1 3 23
5 9 9 4 180

−
× − × +

(áhP$u úUp Uôtß®§)

=  =  =  =  =   
2 1 1 3 23
5 9 9 4 180

− −⎛ ⎞ ⎛ ⎞× + × +⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=  =  =  =  =    
1 2 3 23

9 5 4 180
− ⎛ ⎞+ +⎜ ⎟

⎝ ⎠
  (Te¸hÓ ®§)

=  =  =  =  =    
1 8 15 23
9 20 180

+⎛ ⎞− +⎜ ⎟
⎝ ⎠

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

−⎛ ⎞− + = + =⎜ ⎟⎝ ⎠
  (áhPp G§oUô± ®§)

GÓjÕdLôhÓ  4:GÓjÕdLôhÓ  4:GÓjÕdLôhÓ  4:GÓjÕdLôhÓ  4:GÓjÕdLôhÓ  4:
9

2
−

, 
5

18   L°u RûX¸rLû[ ùTÚd¡ ARàPu 
4

5
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 u

áhPp G§oUô±ûV áhÓ. Ø¥Ü Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :
9

2
−

 u RûX¸r 
2

9
−

5
18   u RûX¸r 

18
5

RûX¸rL°u ùTÚdLp  =  

1

2 18
9

−
×

/

2

4
5 5

−
=
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4
5

−⎛ ⎞
⎜ ⎟
⎝ ⎠

 u áhPp G§oUô±  
4
5

ùTÚdLp TXu + áhPp G§oUô± =   
4 4 0

5 5
−

+ =  (RûX¸rTi×)

T«t£T«t£T«t£T«t£T«t£ - 1.1 - 1.1 - 1.1 - 1.1 - 1.1

1. ¸rLiP GÓjÕdLôhÓL°u Ti×Lû[ Ï±l©Ó

(i)
8 8 80 0
5 5 5

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

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

(iii)
3 3 31 1
7 7 7

× = = × (iv)
2 2 21 1

5 5 5
− − −⎛ ⎞ ⎛ ⎞× = = ×⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

(v)
2 1 1 2
5 3 3 5

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

× =

(vii) 7a + (-7a)  =  0 (viii)
1 1x
x

× =  (x ≠ 0)

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

2. ¸rLiPYt±u áhPp Utßm ùTÚdLp RûX¸rLû[ GÝÕL.

(i)    
3

5
−

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

3. úLô¥hP CPeLû[ ¨Wl×L.

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

⎝ ⎠ ⎝ ⎠ ⎝ ⎠
(ii)  

2 2____
3 3

−
+ =

(iii)  
91 _____

11
× = (iv)   -12 + ( )5 6 512 ____

6 7 6
⎛ ⎞ ⎛ ⎞+ = − + +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

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

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

(vi)   
16 16____
7 7

− −
+ =SCERT T
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4.
5

14
−

u RûX¸¯úVôÓ 
2

11 I ùTÚdÏ.

5.
2 7 1 45 3
5 6 3 11

⎛ ⎞ ⎛ ⎞× × + × ×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

CûR LQd¡ÓYRtÏ GkùRkRTi×Ls TVuTÓjRlTÓ¡\Õ?

6. ¸rLiPYtû\ N¬Tôo.

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

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

7. U§l×LôiL : 
3 7 2 2
5 3 5 3

− −⎛ ⎞ ⎛ ⎞+ + +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

8. L¯ :

(i)  
1
3  -ÚkÕ 

3
4 (ii)    2  -ÚkÕ 

32
13
−

(iii)  
4

7
−

 -ÚkÕ -7

9.
3

2
−

 I ùT\ 
5

8
−

 EPu GkR GiûQ áhPúYiÓm?

10. CWiÓ ®¡RØß GiL°u áÓRp 8. Ko Gi 
5

6
−

 G²p Utù\ôÚ

GiûQd LiÓ©¥.

11. ®¡RØß Gi¦p L¯jRûXlùTôßjÕ úNol×Ti× CÚd¡\Rô? ®Y¬

12. – (–x)  = x  I ¸rLiPYt±tÏ N¬Tôo.

(i)   
2

15
x = (ii)  13

17
−

=x

13. ¸rLiPYt±tÏ ®ûPV°.

(i) áhPp NU² CpXôR GiL°u LQjûR GÝÕ.

(ii) RûX¸r CpXôR ®¡RØß GiLs GÝÕ.

(iii) Ïû\®¡RØß GiL°u RûX¸r GÝÕ.

1.41.41.41.41.4 GiúLôh¥u úUp ®¡RØßGiLû[ Ï±jÕLôhPp.GiúLôh¥u úUp ®¡RØßGiLû[ Ï±jÕLôhPp.GiúLôh¥u úUp ®¡RØßGiLû[ Ï±jÕLôhPp.GiúLôh¥u úUp ®¡RØßGiLû[ Ï±jÕLôhPp.GiúLôh¥u úUp ®¡RØßGiLû[ Ï±jÕLôhPp.
LôVj¬ GiúLôhûP YûWkÕ ARuúUp GiLû[ GÝ§]ôs.

úLôh¥u úUp Ï±dLlThP GiL°u LQm GÕ?
1 2 3 4 5 6
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“AûYLs CVp GiLs” Guß Ñ_ôRô á±]ôs.
“AûYLs ®¡RØß GiLs” Guß ©W¾l á±]ôu. VôÚûPVÕ N¬ Guß
¿eLs áß¡ÈoLs?

úLôh¥u úUp Ï±dLlThP GiL°u LQm GÕ?

AûYLs ØÝGiL[ô (A) ®¡RØß GiL[ô?

úLôh¥u úUp Ï±dLlThP GiL°u LQm úUtLiP úLôh¥p -5 Utßm 3dÏ

CûPúV HúRàm Ko GiûQ LôQ Ø¥ÙUô?

úUtLiP úLôh¥p 0 Utßm 1 (A) -1 Utßm 0dÏ CûP«p HúRàm Ko

GiûQ LôQ Ø¥ÙUô?

0 dÏm 1dÏm SÓ®p Es[ Gi 
1
2  ,

1dÏm 2dÏm SÓ®p Es[ Gi 1
1
2  = 

3
2  ,

0-dÏm -1dÏm SÓ®p Es[ Gi
1
2

− , - 1 dÏm -2 dÏm SÓ®p Es[ Gi 
1 31
2 2

− = −

CkR ®¡RØß GiLû[ ¸rLiPYôß Gi úLôh¥u úUp Ï±l©PXôm.

GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5: ¸úZ Es[ GiúLôh¥u úUp A Utßm B Gu\ ®¡RØß
GiLû[ Ï±jÕLôhÓ.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: CeÏ 0-ÚkÕ 1YûW Es[ TÏ§
7NUUô] TôLeL[ôL ©¬dLlThÓs[Õ. A
GuTÕ 7p 3TeûLÏ±d¡\Õ. BLúY A

Ï±lTÕ 
3
7 . B Ï±lTÕ 

5
7 .

1 2-1-2 03
2

− 1
2
− 1

2
3
2

 GkR JÚ ®¡RØß
GiûQÙm GiúLôh¥u

ÁÕ Ï±dLXôm. JÚ
®¡RØß Gi¦p TÏ§
(denominator) GuTÕ
JqùYôÚ AXÏm

GjRû] NUTôLeL[ôL
©¬dLlThÓs[Õ

GuTûRÙm, ùRôÏ§
(numerator ) GuTÕ
GjRû] NUUô]
TôLeLs LÚj§p
ùLôs[lThÓs[Õ

GuTûRÙm Ï±dÏm.

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

1 2 3 4 5 60

A B

0 1
7

7
=

⎛ ⎞
⎜ ⎟⎝ ⎠
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:
5
8  I GiúLôh¥u úUp Ï±.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ:

5
8  B]Õ RÏ ©u]UôÏm 0 Utßm 1dÏ CûP«p AûUÙm.

BLúY GiúLôh¥p 0dÏm 1dÏm CûPlThP TÏ§ûV 8 (denominator)

NUTôLeL[ôL ©¬. 0-ÚkÕ 5YÕ TeLô] 
5
8  I Ï±.

GÓjÕdLôhÓ 7GÓjÕdLôhÓ 7GÓjÕdLôhÓ 7GÓjÕdLôhÓ 7GÓjÕdLôhÓ 7:::::
29
6 I GiúLôh¥u úUp Ï±.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :

29
6
 =  

54
6
 =  

54
6

+ . CÕ GiúLôh¥u úUp 4 Utßm 5dÏ

CûP«p AûU¡\Õ. 4 Utßm 5dÏ CûPlThP GiúLôhûP

6NUTôLeL[ôL ©¬. 4$ÚkÕ 5YÕ TeûL Ï±.

CÕúY úRûYVô] ®¡RØßGi  
29
6  BÏm.

ØVuß Tôo

GiúLôh¥u úUp GÝjÕdL[ôp Ï±l©hP ®¡RØß GiûQ
GÝÕ

(i)

(ii)

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

(i)
13
5

−  I GiúLôh¥u úUp Ï±jÕdLôhÓ.

-17
4

− 2
4

−? ? ? 0

RS Q P

?

54

29
6

10 5
8 8

8
⎛ ⎞=⎜ ⎟
⎝ ⎠

0
5

2
5

3
5

6
5

9
5

? ? ? ? ? ?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

1.5 CWiÓ ®¡RØßGiLÞdÏ CûP«p ®¡RØß Gi.1.5 CWiÓ ®¡RØßGiLÞdÏ CûP«p ®¡RØß Gi.1.5 CWiÓ ®¡RØßGiLÞdÏ CûP«p ®¡RØß Gi.1.5 CWiÓ ®¡RØßGiLÞdÏ CûP«p ®¡RØß Gi.1.5 CWiÓ ®¡RØßGiLÞdÏ CûP«p ®¡RØß Gi.

¸rLiPYtû\ LY².¸rLiPYtû\ LY².¸rLiPYtû\ LY².¸rLiPYtû\ LY².¸rLiPYtû\ LY².

5 Utßm 1dÏ CûPlThP CVp GiLs 4, 3, 2.

1 Utßm 2dÏ CûP«p HúRàm CVpGi CÚdÏUô?

-4 Utßm 3dÏ CûPlThP ØÝdLs -3, -2, -1, 0, 1, 2 BÏm. -2 Utßm -1dÏ
CûP«p Es[ ØÝdLû[ GÝÕ. Eu]ôp Ø¥kRRô? CWiÓ AÓjRÓjR
ØÝdLÞd¡ûPúV GkR ØÝÜm CÚdLôÕ. CWiÓ AÓjRÓjR ØÝdLÞdÏ
CûP«p ®¡RØß GiLû[ GÝRXôm.

ClúTôÕ 2 Utßm 3dÏ CûP«p ®¡RØß GiLû[ LiP±VXôUô?

a, b GuT] HúRàm CWiÓ ®¡RØß GiLs GuL.

 2
a b+

  (úUÛm a, bu NWôN¬ Gußm á\lTÓm) ®¡RØß Gi BÏm. G]úY

2 3 5
2 2
+

=  Gàm ®¡RØß Gi 2 Utßm 3dÏ CûP«p Es[Õ. G]úY

2 <  
5
2   < 3.

2 Utßm 
5
2  dÏ CûP«p Es[ ®¡RØß Gi 

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

+
= = × =

G]úY

                         2 <  
9
4  <  

5
2  < 3

2,  
9
4 u NWôN¬  

9 172 174 4
2 2 8

+
= =

2 < 
17
8  <  

9
4  <  

5
2  < 3

CqYôß ùRôPokÕ CWiÓ ®¡RØß GiLÞdÏ CûP«p GiùQt\
®¡RØßGiLû[ GÝ§dùLôiúP úTôLXôm. EiûU«p CWiÓ ®¡RØß
GiLÞdÏ CûP«p GiQt\ ®¡RØß GiLs Es[].

2 35
2

2 35
2

9
4

2 35
2

9
4
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

Utù\ôÚ Øû\ Utù\ôÚ Øû\ Utù\ôÚ Øû\ Utù\ôÚ Øû\ Utù\ôÚ Øû\      :

NWôN¬ Øû\«p 
5

10  Utßm 
9

10  dÏ CûP«p èß ®¡RØß GiLû[

GÝRØ¥ÙUô?

CÕ ªLÜm L¥]m BÏm.

EeLÞdLôL Utù\ôÚ Øû\.

5 6 7 8 9
10 10 10 10 10

< < < <  Guß SUdÏj ùR¬Ùm.

CeÏ 
5

10  Utßm 
9

10  dÏ CûP«p êuß ®¡RØß GiLû[ UhÓúU GÝ§ú]ôm.

B]ôp 
5

10  = 
50

100  Utßm  
9

10  = 
90

100  I LÚÕúYôm.

ClùTôÝÕ 
50

100  Utßm  
90

100  dÏ CûP«p Es[ ®¡RØß GiLs

5
10  = 

50
100  < 

51
100  < 

52
100   <  

53
100  < ....... < 

89
100  <

90
100  = 

9
10

CqYôú\ 
5

10  = 
500

1000  Utßm  
9

10  = 
900
1000 I GÓjÕdùLôsúYôm.

 
5

10  = 
500

1000  < 
501

1000  < 
502

1000  < 
503

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

1000  < 
900

1000  = 
9

10

CqYôß úRûYVô] ®¡RØß GiLû[ ùRôPokÕ GÝRXôm.

5
10

6
10

7
10

8
10

9
10

= =
5

10
50

100
51

100
52

100
53

100
88

100
89

100
9

10
90

100

=
5

10
500

1000
501

1000
502

1000
503

1000
897

1000
898

1000
899

1000
900

1000
9

10
 = 9
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8: -3 Utßm 0dÏ CûP«p HúRàm IkÕ ®¡RØß GiLû[
GÝÕ.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : -3 = 
30
10

−    Utßm  0 =  
0

10   -3dÏm 0dÏm CûP«p

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

− − − − −  CÚdÏm CYt±p HúRàm IkÕ

GiLû[ GÓjÕdùLôs[Xôm.

T«t£T«t£T«t£T«t£T«t£-1.21.21.21.21.2

1. GiúLôh¥u úUp Ï±jÕdLôhÓ.

(i)  
9
7 (ii)  

7
5

−

2. 2 5 9, ,
13 13 13

−
− , I GiúLôh¥u úUp Ï±jÕ LôhÓ.

3.
5
6 I ®P £±V ®¡RØß GiLs IkûR GÝÕ.

4. -1 Utßm 2dÏ CûP«p 12 ®¡RØß GiLû[ GÝÕ.

5.
2
3  Utßm 

3
4 dÏ CûP«p JÚ ®¡RØß GiûQ GÝÕ.

(Ï±l× : NUUô] TÏ§Lû[ EûPV ®¡RØß GiLû[ ØR$p GÝÕ)

6.
3
4

−  Utßm 
5
6 dÏ CûP«p TjÕ ®¡RØß GiLû[ GÝÕ.

1.6 ®¡RØß GiLû[ RNU©u]j§p Ï±jÕ LôhÓRp1.6 ®¡RØß GiLû[ RNU©u]j§p Ï±jÕ LôhÓRp1.6 ®¡RØß GiLû[ RNU©u]j§p Ï±jÕ LôhÓRp1.6 ®¡RØß GiLû[ RNU©u]j§p Ï±jÕ LôhÓRp1.6 ®¡RØß GiLû[ RNU©u]j§p Ï±jÕ LôhÓRp

GpXô ®¡RØß GiLÞm
p
q  Y¥®p CÚdÏm. CeÏ p, q ØÝdLs úUÛm q ≠  0

Guß SUdÏj ùR¬Ùm. ®¡RØß GiûQ GqYôß RNUGiQôL GÝÕYÕ
Guß TôodLXôm. YÏjRp Øû\«p ®¡RØß GiûQ RNU GiQôL UôtßRp.

25
16  Gu\ ®¡RØßGiûQ GÓjÕd ùLôsúYôm.SCERT T
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

T¥ 1: ùRôÏ§ûV TÏ§Vôp YÏ.

T¥ 2: YÏdÏm GiûQ®P Ïû\Yô] Á§YÚm YûW
YÏjRûX ùRôPokÕ ùNn.

T¥ 3: YÏTÓm Gi¦Ûm D®u LûP£«Ûm ×s° ûY.

T¥ 4: YÏTÓm Gi¦p ×s°dÏ YXÕ ×\j§Ûm úUÛm Á§dÏ
YXÕ ×\j§Ûm éw´Vm ûY.

ØÝGi YÏjRûXlúTôX YÏ.

T¥ 5: Á§ éw´Vm YÚmYûW T¥ 4I ùRôPokÕ ùNn (A)
úRûYVô] RNUvRô]m YÚm YûW ùNn.

G]úY 
25
16  = 1.5625

17
5  I GÓjÕdùLôs.

5 17.0 (3.4
15
20
20
0

@ 
17 3.4
5

=

1 13 8 1974, , ,
2 25 125 10  I RNU GiQôL Uôt\ ØVt£ ùNn.

CkR ®¡RØß GiL°p Ø¥Üß CXdLeLs ùLôiP RNUTÏ§ CÚlTûR

LôQXôm. CqYô\ô] RNUGiLs Ø¥Üß RNUGiLs G]lTÓm.

Ø¥Ü\ô ãZp RNU©u]m:Ø¥Ü\ô ãZp RNU©u]m:Ø¥Ü\ô ãZp RNU©u]m:Ø¥Ü\ô ãZp RNU©u]m:Ø¥Ü\ô ãZp RNU©u]m:

5
3 Gu\ ®¡RØß GiûQ GÓjÕdùLôsúYôm.

16 25 (1
16

9

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

16 25.0 (1.
16

90
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®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 27

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

¿s YÏjRp Øû\«p

G]úY 
5 1.666...
3

=

CûR 
5 1.6
3

=  Guß GÝÕ¡ú\ôm. RNUTÏ§«p(decimal part)

6uúUp Es[ úLôÓ AÕ ÁiÓm ÁiÓm ÑZuß YÚ¡\Õ
GuTûR Ï±d¡\Õ.
úUúX Es[ YÏjR-p JúW Á§ §ÚmTj§ÚmT YÚYûRÙm
D®p 6 §ÚmTj§ÚmT YÚYûRÙm LY²dLXôm.

1
7 Gu\ ®¡RØß GiûQ LY²lúTôm.

¿s YÏjRp Øû\«p

1
7  = 0.142857142857....

1 0.142857
7

= . RNU TÏ§«p 142857 u úUp

Es[ úLôÓ AkR CXdLeLs ÁiÓm ÁiÓm ãZuß YÚYûR Ï±d¡\Õ.

®¡RØß GiLû[ Ø¥Ü\ô ãZp RNU©u]UôL Ï±lTûR úUúX Es[
GÓjÕdLôhÓLs ®[dÏ¡\Õ. CûR Ø¥Ü\ô ÑZp RNU ©u]m Guß áß¡ú\ôm.

1
3  , 

17
6 ,

11
9  Utßm 

20
19  I RNU©u]UôL ùY°lTÓjR ØVt£ ùNn

1
3  =      

17
6  =        

11
9   =        

20
19   =    

3 5.000 (1.666
3
20
18
20
18
20
18

2

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

7
30
28
2
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

YÏjRp Øû\«p £X ®¡RØß GiLû[ RNU©u]UôL ùY°lTÓjR Sôm
ØVt£dÏmúTôÕ YÏjRp Ø¥ÜùT\®pûX GuTûR Lôi¡ú\ôm. YÏjRp ùNV-p
£X T¥LÞdÏ ©u ¡ûPdÏm Á§ §ÚmTj§ÚmT YÚYúR CRtÏ LôWQm.
CqYûLL°p D®p JÚ CXdLm (A) CXdLeLs JúW Y¬ûN«p §ÚmTj§ÚmT
YÚ¡\Õ.

GÓjÕdLôhPôL 0.33333------= 0.3

0.12757575---------= 0.1275

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

5.678888-----------= 5 .6 78  ØR-VûY.

CkR RNU ©u]eLû[ Ø¥Ü\ô §ÚmTj§ÚmT YÚm RNU©u]m (A) Ø¥Ü\ô

ÑZp RNU©u]m Guß áß¡ú\ôm. Ø¥Ü\ô ÑZp RNU©u]j§u ÑZp

RuûUÙs[ TôLm AûUl×fºo G]lTÓm.

GÓjÕdLôhPôL

0.3333 ...... = 0. 3 p AûUl×fºo 3

0.12757575 .... = 0.1275 p AûUl×fºo 75

ÑZp RuûUÙs[ TôLj§p Es[ CXdLeL°u Gi¦dûL ÑZt£

G]lTÓm.

GÓjÕdLôhPôL

0.3333 ...... = 0. 3 p ÑZt£ = 1

0.12757575 .... = 0.1275 p ÑZt£ = 2
0.23143143143....... p AûUl×fºo = _______  ÑZt£ = _______
125.6788989 ......... p AûUl×fºo = _______  ÑZt£ = _______

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. RNU©u] Y¥®p GÝÕ.

(i)
7
5  ,   

3
4 ,   

23
10 , 

5
3 ,  

17
6 ,

22
7

(ii) úUtLiPYt±p GÕ Ø¥Üß RNU©u]m GÕ Ø¥Ü\ô RNU©u]m.
(iii) úUúX Es[ ®¡RØß GiL°u TÏ§ûV TLô GiL°u

ùTÚdLpTX]ôL GÝÕ.

(iv) úUúX Es[ ªLf ÑÚe¡V ®¡RØß GiL°u TÏ§LÞdÏ 2 Utßm
5I R®W TLô Gi YÏj§Ls CpûX G²p ¿ Gu] LY²d¡\ôn?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

1.7 RNU©u]Y¥YeLû[ ®¡RØß GiY¥®p UôtßRp1.7 RNU©u]Y¥YeLû[ ®¡RØß GiY¥®p UôtßRp1.7 RNU©u]Y¥YeLû[ ®¡RØß GiY¥®p UôtßRp1.7 RNU©u]Y¥YeLû[ ®¡RØß GiY¥®p UôtßRp1.7 RNU©u]Y¥YeLû[ ®¡RØß GiY¥®p UôtßRp

1.7.1 Ø¥Üß RNU©u]jûR ®¡RØß GiY¥®p UôtßRp

15.75 Gu\ RNUjûR LY².

T¥ 1 :T¥ 1 :T¥ 1 :T¥ 1 :T¥ 1 : ùLôÓdLlThP Gi¦p RNU©u] Gi¦dûLûV LiÓ©¥. 15.75p
CWiÓ RNU CXdLeLs Es[].

T¥ 2:T¥ 2:T¥ 2:T¥ 2:T¥ 2: ùLôÓdLlThP RNU ©u]j§p GjRû] RNU CXdLeLs Es[]úYô
AjRû] éw´VeLû[ 1dÏ AÓjÕ GÝ§ GiQôdÏ.

T¥ 3:T¥ 3:T¥ 3:T¥ 3:T¥ 3: ùLôÓdLlThP GiûQ CkR GiQôp ùTÚd¡ YÏ. (T¥2p ¡ûPjR

Gi) 15.75 × 
100
100  =  

1575
100

T¥ 4:T¥ 4:T¥ 4:T¥ 4:T¥ 4: úUúX Es[ ®¡RØß GiûQ ÑÚe¡V Y¥®p GÝÕ.

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

÷ ÷
= = =

÷ ÷

GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9: ¸rLiP RNU ©u]eLû[ 
p
q  Y¥®p GÝÕ

(i)  0.35 (ii)  -8.005 (iii)  2.104

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : (i)  
35 35 5 70.35

100 100 5 20
÷

= = =
÷

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

− = = =
÷

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

÷ ÷
= = = =

÷÷

1.7.2 Ø¥Ü\ô ÑZp RNU ©u]jûR ®¡RØß GiY¥®p UôtßRp

¸rLiP GÓjÕdLôh¥u êXm Uôtßm Øû\ûV Sôm ®Yô§lúTôm.

GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10: ¸rLiP RNU ©u]eLû[ ®¡RØß GiY¥®p GÝÕ.

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

¾oÜ (¾oÜ (¾oÜ (¾oÜ (¾oÜ (i):):):):): 0.4

 x = 0.4   GuL

⇒  x = 0.444 ... ----------------(i)

CeÏ RNU©u]j§u ÑZt£ Juß.
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(i) u CÚ×\Øm 10Bp ùTÚd¡]ôp, ¡ûPlTÕ

10x = 4.44 .... ----------------(ii)

(i)  $ÚkÕ (ii) I L¯
10 x = 4.444......
    x =  0.444......

9x   =  4.000......

    
4
9

x =

G]úY 
40.4
9

=

¾oÜ ¾oÜ ¾oÜ ¾oÜ ¾oÜ (ii) ::::: 0.54

x = 0.54  GuL

⇒ x = 0.545454....   ------------------ (i)
CeÏ RNU©u]j§u ÑZt£ CWiÓ. G]úY (i) u CÚ×\Øm

100Bp ùTÚdL, ¡ûPlTÕ

100x = 54.5454....   ------------------- (ii)
(ii) $ÚkÕ (i) I L¯dL,

100x = 54.5454 ......
   x =   0.5454  .....

99x   = 54.0000......

54
99

x =  G]úY 
540.54
99

= .

¾oÜ ¾oÜ ¾oÜ ¾oÜ ¾oÜ (iii) : : : : : 4.7
x = 4.7  GuL

x = 4.777.... ---------------- (i)
CeÏ RNU©u]j§u ÑZt£ Juß

BLúY (i) u CÚ×\Øm 10Bp ùTÚdÏ.

10x = 47.777.... ---------------- (ii)
(ii) $ÚkÕ (i) I L¯dL,

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

EtßúSôdÏ

40.4
9

=

50.5
9

=

540.54
99

=

7450.745
999

=
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43
9

x = G]úY  
434.7 .
9

=

Uôtß Øû\ : 4.7 = 4 0.7+

=
74
9

+

=
9 4 7

9
× +

4.7 =
43
9

GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11: LXl× Ø¥Ü\ô ÑZp RNU©u]m15.732 I 
p
q  Y¥®p GÝÕ.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 15.732x=  GuL

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

CWiÓ CXdLeLs 32 §ÚmTj§ÚmT YÚYRôp, RNU©u]j§u
ÑZt£ CWiÓ BLúY (i) u CÚ×\Øm 100Bp ùTÚdÏ

100 x = 1573.2323....  -------------(ii)

(ii) $ÚkÕ (i) I L¯dL,

100 x = 1573.232323....

       x =    15.732323....

 99 x =  1557.50

    x =
1557.5 15575

99 990
=

= 15.732   
15575

990
=

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

0.9, 14.5  Utßm 1.24  Gu\ RNUGiLû[ ®¡RØß Gi Y¥®p Uôtß. NôRôWQ

Øû\ûV ®P ÑXTUô]Øû\ HúRàm Eu]ôp LiÓ©¥dL Ø¥ÙUô?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

T«t£T«t£T«t£T«t£T«t£-1.31.31.31.31.3

1. ¸rLiP JqùYôÚ RNU ©u]jûRÙm 
p
q  Y¥®p GÝÕ.

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

2. ¸rLiP JqùYôÚ RNU GiûQÙm ( 
p
q  ) Y¥®p GÝÕ.

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

3. (x + y)  ÷ (x - y) I LôiL

(i)  
5 3,
2 4

x y= = − (ii)  
1 3,
4 2

x y= =

4. 13
5

−  Utßm 
12
7
 u áÓRûX 

13
7

−  Utßm 
1
2

−  u ùTÚdLpTX]ôp YÏ.

5. Ko Gi¦u 
2
5
 TôLm AúR Gi¦u 1

7
TôLjûR®P 36 A§Lm G²p

AkR GiûQd LiÓ©¥.

6. 11Á ¿[Øs[ L«t±p CÚkÕ 
32
5
Á Utßm 33

10
Á ¿[eLs Es[ CWiÓ

ÕiÓLs ùYh¥ùVÓdLlThPÕ. Á§Ùs[ L«t±u ¿[m Gu]?

7.
27
3  Á ¿[Øs[ Õ¦«u ®ûX ̀

312
4 . JÚ ÁhPo Õ¦«u ®ûXûV LôiL.

8. 18 
3
5 Á ¿[Øm 8

2
3 Á ALXØm Es[ ùNqYLY¥Y éeLô®u TWlT[ûY

LôiL.

9.
11
4

− I ùT\ 
33
16

− I GkR GiQôp YÏdL úYiÓm?

10. 64ÁhPo ¿[Øs[ Õ¦«p CÚkÕ 36 NUUô] Lôp NhûPLs RVô¬dL
Ø¥Ùm. JqùYôÚ Lôp NhûPdÏ úRûYVô] Õ¦ GqY[Ü?

11. 0.363636. . . Gàm ÑZp RuûUÙs[ RNU GiûQ p/q Gàm G°V ©u]G°V ©u]G°V ©u]G°V ©u]G°V ©u]
Y¥®p GÝ§ Y¥®p GÝ§ Y¥®p GÝ§ Y¥®p GÝ§ Y¥®p GÝ§ p+q I LiÓ©¥.I LiÓ©¥.I LiÓ©¥.I LiÓ©¥.I LiÓ©¥.

SCERT T
ELA

NGANA



®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs 33

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

 Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY

1. áhPp, L¯jRp, Utßm ùTÚdLûXl ùTôßjÕ ®¡RØß GiLs
AûPÜlTi× ùTtßs[Õ.

2. áhPp Utßm ùTÚdL$u ùNVpL°p.
(i) ®¡RØß GiLs UôtßlTiûT ùTtßs[Õ.
(ii) ®¡RØß GiLs úNol×lTiûT ùTtßs[Õ.
3. ®¡RØß GiL°p áhPp NU² 0 BÏm.
4. ®¡RØß GiL°p ùTÚdLp NU² 1 BÏm.
5. ®¡RØß Gi Utßm ARu áhPp G§oUô± Ï±L°p úYßThÓ

CÚdÏm.
6. ®¡RØß GiL°u ùTÚdLp RûX¸r ARàûPV RûX¸r

GiQôÏm.
7. a,b, c Gu\ ®¡RØß GiL°u Te¸hÓ ®§

a ( b + c ) = ab + ac Utßm a ( b – c ) = ab – ac
8. ®¡RØß GiLû[ GiúLôh¥u úUp Ï±jÕ LôhPXôm.
9. ùLôÓdLlThP CWiÓ ®¡RØß GiLÞdÏ CûP«p GiQt\

®¡RØß GiLs CÚdÏm. NWôN¬ Gàm LÚjÕ HúRàm
CWiÓ ®¡RØß GiLÞdÏ CûP«p ®¡RØß GiLû[
LôQ TVuTÓ¡\Õ.

10. ®¡RØß GiLû[ RNUGiL[ôL UôtßmúTôÕ AûY Ø¥Üß
RNU©u]eL[ôLúYô ApXÕ Ø¥Ü\ô ÑZp RNU -
©u]eL[ôLúYô CÚdÏm.

 an dÏ JÚ ãj§WjûR F¡dL Ø¥ÙUô? ©uYÚm KWXÏ NÕWj§Ûs[
©¬ÜLû[ TVuTÓj§ E]Õ ®ûPûV Lôh£TÓjÕ.

Ï±l× : 1 2 3
1 1 1 1 1 1, , .........
2 2 4 2 4 8

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

1 2 3
1 1 11 , 1 , 1 .........
2 4 8

a a a= − = − = −    G²p an = ?

1

1
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

2.02.02.02.02.0 A±ØLmA±ØLmA±ØLmA±ØLmA±ØLm

NôLÚm XRôÜm GiLÞPu ®û[Vô¥ ùLôi¥ÚkR]o.
NôLo XRô®Pm “Sôu Ko GiûQ ¨û]jÕ ùLôiúPu.
AkR GiûQ CÚUPeLôd¡ A§$ÚkÕ  7 I L¯jRôp
Á§ 35 ¡ûPdÏm. Sôu ¨û]jR GiûQ Eu ]ôp
á\ Ø¥ÙUô?” Guß á±]ôu.

XRô £k§jRôs. Eu]ôp áP AkR GiûQ LiÓ
©¥dL Ø¥ÙUô?

XRô GqYôß ®ûP á±]ôs G]lTôolúTôm.

AkR Gi x GuL. AûR CÚ UPeLôdL, 2x ¡ûPdÏm?

A§$ÚkÕ 7I L¯dL 2x - 7 ¡ûPdÏm.

®ûP : 35dÏ NUm.

          ⇒ 2x - 7 = 35
               ∴     2x = 35 + 7 (7I YXÕ×\m Uôt\)

       2x = 42

                    ∴  
42
2

x =     (2I YXÕ×\m Uôt\)

                    ∴  x  = 21

∴ NôLo ¨û]jR Gi 21.

2x - 7 = 35 GuTÕ NUuTôh¥tÏ GÓjÕdLôhÓ BÏm, GuTûR ØkûRV YÏl©p
Ltú\ôm. CkR NUuTôhûP ¾olTRu êXUôL XRôYôp NôLo ¨û]jR GiûQ
á\ Ø¥kRÕ. CkR Aj§VôVj§p Sôm JÚ Uô±«p JÚ T¥fNUuTôÓ ApXÕ
G°V NUuTôÓLs, NUuTôÓLû[ ¾olTRtLô] Y¯ Øû\Ls, Au\ôP
YôrdûL«p NUuTôÓL°u TVuLû[ Tt± TôolúTôm.
NUuTôÓLs Tt± SUdÏ ùR¬kR £XYtû\ ¨û]Ü áßúYôm :

(i) CVtL¦R NUuTôÓ GuTÕ Uô± úUÛm Uô±$Lû[
Es[Pd¡V CVtL¦R át±u NUjÕYm BÏm.

JÚ Uô±«p JÚ T¥fNUuTôÓ

Aj§VôVmAj§VôVmAj§VôVmAj§VôVmAj§VôVm 2

2x − 7  =   35

G°V ÖhTm :G°V ÖhTm :G°V ÖhTm :G°V ÖhTm :G°V ÖhTm :
Cß§ Ø¥ÜPu 7I áh¥ ®ûPûVCß§ Ø¥ÜPu 7I áh¥ ®ûPûVCß§ Ø¥ÜPu 7I áh¥ ®ûPûVCß§ Ø¥ÜPu 7I áh¥ ®ûPûVCß§ Ø¥ÜPu 7I áh¥ ®ûPûV
N¬TôojÕ NUuTôhûP NUUôdÏN¬TôojÕ NUuTôhûP NUUôdÏN¬TôojÕ NUuTôhûP NUUôdÏN¬TôojÕ NUuTôhûP NUUôdÏN¬TôojÕ NUuTôhûP NUUôdÏ

Ï±l× :Ï±l× :Ï±l× :Ï±l× :Ï±l× :

Eßl×Lû[ CPm Uôtßm úTôÕEßl×Lû[ CPm Uôtßm úTôÕEßl×Lû[ CPm Uôtßm úTôÕEßl×Lû[ CPm Uôtßm úTôÕEßl×Lû[ CPm Uôtßm úTôÕ

‘+’ Eßl×Eßl×Eßl×Eßl×Eßl× ‘−’ EßlTôÏmEßlTôÏmEßlTôÏmEßlTôÏmEßlTôÏm

‘−’ Eßl×Eßl×Eßl×Eßl×Eßl× ‘+’ EßlTôÏmEßlTôÏmEßlTôÏmEßlTôÏmEßlTôÏm

‘×’ Eßl×Eßl×Eßl×Eßl×Eßl× ‘÷’ EßlTôÏmEßlTôÏmEßlTôÏmEßlTôÏmEßlTôÏm

‘÷’ Eßl×Eßl×Eßl×Eßl×Eßl× ‘×’ EßlTôÏmEßlTôÏmEßlTôÏmEßlTôÏmEßlTôÏm

CPÕ ûL×\m YXÕ ûL×\m
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JÚ Uô±«p JÚ T¥ NUuTôÓJÚ Uô±«p JÚ T¥ NUuTôÓJÚ Uô±«p JÚ T¥ NUuTôÓJÚ Uô±«p JÚ T¥ NUuTôÓJÚ Uô±«p JÚ T¥ NUuTôÓ 35

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

(ii) CRtÏ JÚ NUdÏ± EiÓ.
(iii) Ï±Âh¥u CPÕ×\m Es[ átû\

        NUuTôh¥u CPÕ ûLlTdLm (L.H.S)
        G]lTÓm.

(iv) Ï±Âh¥u YXÕ ×\m Es[ átû\
        NUuTôh¥u YXÕ ûLlTdLm (R.H.S)
        G]lTÓm.

(v) JÚ NUuTôh¥p Es[ CPdûL TdLm,
YXdûLTdL U§l×Ls NUm. Uô±«u JÚ £X Ï±l©hP
U§l×LÞdÏ UhÓm NUuTôÓ ùUnVô¡\Õ. CkR U§l× AkR
NUuTôh¥u ¾oÜ Gu¡ú\ôm.

2.1 JÚ T¥f NUuTôÓLs

©uYÚm NUuTôÓLû[ LY².

(1)  2x - 7 = 35    (2)  2x + 2y = 48 (3)  4x - 1= 2x + 5 (4)  x2 + y = z

úUtLiP NUuTôÓL°p ØRp 3 NUuTôÓL°u T¥Ls Juß. G]úY CYtû\

JÚT¥f NUuTôÓLs GuTo. 4YÕ NUuTôh¥u T¥ Juß ApX. G]úY CÕ

JÚT¥fNUuTôÓ ApX. G]úY NUuTôÓLs (1), (2), (3) B¡VûY JÚ

T¥fNUuTôÓLÞdÏ ERôWQeL[ôÏm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸rLiPYt±p GûY JÚT¥f NUuTôÓLs

(i)  4x + 6 = 8 (ii)  4x - 5y = 9 (iii)  5x2 + 6xy - 4y2 = 16

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

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

2.2 G°V NUuTôÓLs (A) JÚ Uô±ûV ùLôiP JÚT¥fNUuTôÓLs:2.2 G°V NUuTôÓLs (A) JÚ Uô±ûV ùLôiP JÚT¥fNUuTôÓLs:2.2 G°V NUuTôÓLs (A) JÚ Uô±ûV ùLôiP JÚT¥fNUuTôÓLs:2.2 G°V NUuTôÓLs (A) JÚ Uô±ûV ùLôiP JÚT¥fNUuTôÓLs:2.2 G°V NUuTôÓLs (A) JÚ Uô±ûV ùLôiP JÚT¥fNUuTôÓLs:

©uYÚm NUuTôÓLû[ LY² :

(i)  2x – 7 = 35 (ii) 4x – 1 = 2x + 5 (iii) 2x + 2y = 48

úUtLôÔm Aû]jÕm JÚT¥ NUuTôÓLÞdÏ ERôWQeLs BÏm. JqùYôÚ

NUuTôh¥Ûm TVuTÓjRlThP Uô±L°u Gi¦dûLûV LY².

       x =  21 Gàm úTôÕ UhÓm

  2x − 7 =  35  GuTÕ ùUn

         x =  21 G²p

LHS =  2x − 7
=  2× 21 − 7
=  35
=  RHS

∴ x  =  21 GuTÕ ¾oÜ
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(i), (ii) JÚ Uô±ûV ùLôiP JÚ T¥fNUuTôÓLÞdÏ ERôWQeL[ôÏm. B]ôp
NUuTôÓ (iii) ‘x’ Utßm‘y’ Gu\ CWiÓ Uô±Lû[ ùLôiÓs[Õ. CÕ CWiÓ
Uô±Lû[ ùLôiP JÚT¥f NUuTôÓ G]lTÓm.

G]úY  ax + b = 0 (ApXÕ) ax = b, Guàm AûUl©p Es[ NUuTôÓLs JÚ
Uô±ûV ùLôiP JÚ T¥fNUuTôÓLs (ApXÕ) G°V NUuTôÓLs G]lTÓm.
CeÏ a, b Uô±$Ls. úUÛm a ≠  0.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn
©uYÚm NUuTôÓL°p GûY G°V NUuTôÓLs BÏm?

(i)  3x + 5 = 14 (ii)  3x - 6 = x + 2 (iii)  3 = 2x + y

(iv) 3
x

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

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

2.3 JúW ×\j§p UhÓm Uô±ûV ùLôiP JÚ T¥ NUuTôÓLû[2.3 JúW ×\j§p UhÓm Uô±ûV ùLôiP JÚ T¥ NUuTôÓLû[2.3 JúW ×\j§p UhÓm Uô±ûV ùLôiP JÚ T¥ NUuTôÓLû[2.3 JúW ×\j§p UhÓm Uô±ûV ùLôiP JÚ T¥ NUuTôÓLû[2.3 JúW ×\j§p UhÓm Uô±ûV ùLôiP JÚ T¥ NUuTôÓLû[
¾ojRp :¾ojRp :¾ojRp :¾ojRp :¾ojRp :

RtúTôÕ G°V NUuTôÓLû[ ¾odÏm Øû\ûV TôolúTôm. NôLo ̈ û]jR GiûQ

LiP±V XRô TVuTÓj§V Øû\ûV CeÏ TVuTÓjÕúYôm.

GÓjÕdLôhÓ 1GÓjÕdLôhÓ 1GÓjÕdLôhÓ 1GÓjÕdLôhÓ 1GÓjÕdLôhÓ 1: 3y + 39 =8 Gàm NUuTôhûP ¾o.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ùLôÓdLlThP NUuTôÓ  ùLôÓdLlThP NUuTôÓ  ùLôÓdLlThP NUuTôÓ  ùLôÓdLlThP NUuTôÓ  ùLôÓdLlThP NUuTôÓ 3y + 39= 8

3y   =  8 – 39 (39I YXÕ×\m Uôtß39I YXÕ×\m Uôtß39I YXÕ×\m Uôtß39I YXÕ×\m Uôtß39I YXÕ×\m Uôtß)

3y  =  –31

y  =  
31
3

−
  (3I YXÕ×\m UôtßI YXÕ×\m UôtßI YXÕ×\m UôtßI YXÕ×\m UôtßI YXÕ×\m Uôtß)

3y + 39 = 8 u ¾oÜ u ¾oÜ u ¾oÜ u ¾oÜ u ¾oÜ  y =  
31
3

−

(
31
3

−
) Gàm ¾oÜ JÚ ®¡R Øß Gi GuTûR LY².

N¬TôojRp :  N¬TôojRp :  N¬TôojRp :  N¬TôojRp :  N¬TôojRp :  LHS = 3y + 39 = 3 (
31
3

−
) + 39 = –31 + 39 = 8 RHS

GÓjÕdLôhÓ 2GÓjÕdLôhÓ 2GÓjÕdLôhÓ 2GÓjÕdLôhÓ 2GÓjÕdLôhÓ 2:
7 p 11
4

− = I ¾odL.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :
7 p 11
4

− =

N¬Vô? RY\ô? áß. EuN¬Vô? RY\ô? áß. EuN¬Vô? RY\ô? áß. EuN¬Vô? RY\ô? áß. EuN¬Vô? RY\ô? áß. Eu
®ûPûV N¬Tôo.®ûPûV N¬Tôo.®ûPûV N¬Tôo.®ûPûV N¬Tôo.®ûPûV N¬Tôo.

LôqVô CkR NUuTôhûPLôqVô CkR NUuTôhûPLôqVô CkR NUuTôhûPLôqVô CkR NUuTôhûPLôqVô CkR NUuTôhûP
¸rLiPYôß ¾ojRôs.¸rLiPYôß ¾ojRôs.¸rLiPYôß ¾ojRôs.¸rLiPYôß ¾ojRôs.¸rLiPYôß ¾ojRôs.

3x + x + 5x = 72
9x = 72,   x = 72 × 9 = 648
AYs GeÏ RYßAYs GeÏ RYßAYs GeÏ RYßAYs GeÏ RYßAYs GeÏ RYß
ùNnRôs? N¬Vô]ùNnRôs? N¬Vô]ùNnRôs? N¬Vô]ùNnRôs? N¬Vô]ùNnRôs? N¬Vô]
®ûPûV LiÓ©¥?®ûPûV LiÓ©¥?®ûPûV LiÓ©¥?®ûPûV LiÓ©¥?®ûPûV LiÓ©¥?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

7p 11
4

− = − ( 
7
4  I YXÕ×\m Uôtß)

−
− =

44 7p
4

− =
37p
4

∴ = −
37p
4 (-1Bp CÚ×\Øm ùTÚdÏL)

N¬TôojRp :  N¬TôojRp :  N¬TôojRp :  N¬TôojRp :  N¬TôojRp :   LHS =   
+

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

44 11 RHS
4

= = =

T«t£ 2.1T«t£ 2.1T«t£ 2.1T«t£ 2.1T«t£ 2.1

©uYÚm G°V NUuTôÓLû[ ¾odL.

(i) 6m = 12 (ii) 14p =  – 42

(iii) – 5y = 30 (iv) – 2x = – 12

(v) 34x = – 51 (vi)
n
7 = –3

(vii)
2
3
x

 = 18 (viii) 3x + 1 = 16

(ix) 3p – 7 = 0 (x) 13 – 6n = 7

(xi) 200y – 51 = 49 (xii) 11n + 1 = 1

(xiii) 7x – 9 = 16 (xiv) + =
58 13
2

x

(xv) − =
54 9
3

x (xvi) + =
4 13
3 2

x

pI LHSp CÚkÕ RHSdÏ Uôt±
pu U§lûT LiÓ©¥. pu
U§l©p HúRàm Uôt\m Es[Rô?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

2.3.1 £X TVuTôÓLs2.3.1 £X TVuTôÓLs2.3.1 £X TVuTôÓLs2.3.1 £X TVuTôÓLs2.3.1 £X TVuTôÓLs
©uYÚm GÓjÕdLôhÓLû[ LY².

GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3: l ll m, G²p x u U§lûT LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : CeÏ l ll m úUÛm p ÏßdÏ ùYh¥

G]úY (3x + 20o) + (5x – 8o) = 180o   (ÏßdÏùYh¥«u JúW TdLj§p

AûUkR EhúLôQeL°u ùUôjRm 180o )

3x + 20o + 5x – 8o = 180o

             8x + 12o = 180o

                      8x = 180o – 12o

                      8x = 168o

             x = 
o168

8
= 21o

GÓjÕdLôhÓ 4GÓjÕdLôhÓ 4GÓjÕdLôhÓ 4GÓjÕdLôhÓ 4GÓjÕdLôhÓ 4: CWiÓ GiL°u ùUôjRm 29. úUÛm Ko Gi Utù\ôÚ

GiûQ ®P 5 A§Lm G²p AkR GiLû[ LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : CeÏ JÚ ×§o Es[Õ. AkR GiLs SUdÏ ùR¬VôÕ. Sôm

AûYLû[ LiÓ ©¥dL úYiÓm.

CeÏ £±V Gi x GuL.

ùT¬V Gi  x + 5  BÏm.

B]ôp CWiÓ GiL°u ùUôjRm 29 G] ùLôÓdLlThÓs[Õ.

⇒  x + (x + 5 )= 29
⇒      2x + 5 = 29
         ∴   2x  = 29 - 5
         ∴   2x  = 24

                 x  =  
24
2 (2I YXÕ×\m Uôtß)

                  x  =  12.

G]úY £±V Gi :  x = 12  Utßm

ùT¬V Gi :  x + 5 = 12 + 5 = 17.

(3 + 20)x o

(5 - 8)x o

l

m

p
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N¬TôojRp:  N¬TôojRp:  N¬TôojRp:  N¬TôojRp:  N¬TôojRp:  17 GuTÕ 12I ®P 5 A§Lm
CYt±u áÓRp = 12 + 17 = 29.

GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5: Ko Gi¦u SôuÏ UPe¡p CÚkÕ 5I Ïû\jRôp 19dÏ
NUUôÏm. AkR GiûQ LiÓ©¥.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: AkR GiûQ ‘x’ GuL.

AkR Gi¦u SôuÏ UPeÏ ‘4x’ BÏm.

C§p CÚkÕ 5I Ïû\jRôp 19dÏ NUm.

⇒ 4x – 5 = 19
      4x = 19 + 5 (5I YXÕ×\m Uôtß)

                  4x = 24

               ∴  x = 
24
4 (4I YXÕ×\m Uôtß)

              ⇒  x = 6

G]úY SUdÏ úRûYVô] Gi 6 BÏm.

N¬TôojRp : N¬TôojRp : N¬TôojRp : N¬TôojRp : N¬TôojRp :  6u SôuÏ UPeÏ 24. úUÛm 24 – 5 = 19.

GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6: JÚ ùNqYL Y¥Y éeLô®u ¿[m ARu ALXjûR®P 17
A§Lm. éeLô®u Ñt\[Ü 178 ÁhPoLs G²p éeLô®u ¿[,
ALXjûR LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : éeLô®u ALXjûR  x GuL.

éeLô®u ¿[m = x + 17 ÁhPoLs

∴ Ñt\[Ü             =  2 (¿[m + ALXm)

      =  2 (x + 17 + x) ÁhPoLs
      = 2 (2x + 17) ÁhPoLs

B]ôp ùNqYLj§u Ñt\[Ü 178 ÁhPoLs G] ùLôÓdLlThÓs[Õ.

∴  2 (2x +17)  =  178
     4x + 34  =  178
            4x  =  178 – 34

 4x  =  144

              x  = 
144

4  = 36

éeLô®u ALXm = 36 ÁhPoLs

éeLô®u ¿[m   =  36 + 17 = 53 ÁhPoLs.

ØVt£jÕ Ø¥ûY N¬Tôo.ØVt£jÕ Ø¥ûY N¬Tôo.ØVt£jÕ Ø¥ûY N¬Tôo.ØVt£jÕ Ø¥ûY N¬Tôo.ØVt£jÕ Ø¥ûY N¬Tôo.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7: CWiÓ ªûL ¨Wl× úLôQeL°u ®j§VôNm 34. AkR
   úLôQeLû[ LiÓ©¥.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: £±V úLôQm xo  GuL.

CeÏ CWiÓ úLôQeL°u ®j§VôNm 34o

G]úY ùT¬V úLôQm = x + 34o

CWiÓ ªûL ¨Wl× úLôQeL°u ùUôjRm 180o

G]úY    x + (x + 34)  =  180o

                         2x + 34   =  180o

               2x = 180 – 34   =  146o

                                    x  =  
o146

2
  = 73o

G]úY £±V úLôQm = x  = 73o

ùT¬V úLôQm   =  x + 34 = 73 + 34 = 107o

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 8LôhÓ 8LôhÓ 8LôhÓ 8LôhÓ 8: RtúTôÕ ®_Vô®u AmUô YVÕ, ®_Vô®u YVÕ úTôp 4
UPeÏ. 6 YÚPeLÞdÏ ©\Ï AYoL°u YVÕL°u ùUôjRm 62
YÚPeLs. AYoL°u RtúTôûRV YVÕ Gu]?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: ®_Vô®u RtúTôûRV YVÕ x YÚPeLs GuL. G]úY Sôm ©uYÚm
AhPYûQûV EÚYôdLXôm.

      ®_Vô   ®_Vô®u AmUô

RtúTôûRV YVÕ     x 4x

6 YÚPeLs ©\Ï x + 6 4x + 6

∴  6 YÚPeLs ©\Ï AYoLs YVÕL°u ùUôjRm= (x + 6) + (4x + 6)
= x + 6 + 4x + 6
= 5x + 12

B]ôp 6 YÚPeLÞdÏ ©\Ï YVÕL°u ùUôjRm 62.

⇒  5x + 12  =  62

              5x  =  62 – 12

              5x  =  50

                x  =  
50
5  = 10

®_Vô®u RtúTôûRV YVÕ = x = 10 YÚPeLs

®_Vô AmUô®u RtúTôûRV YVÕ = 4x =  4 × 10 = 40  YÚPeLs
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GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 9LôhÓ 9LôhÓ 9LôhÓ 9LôhÓ 9 : JÚ úRo®p 90 N¬Vô] ®ûPûV úRoÜ ùNnÙm ®]ôdLs
ùLôÓdLlThPÕ. JqùYôÚ N¬Vô] ®ûPLÞdÏm CWiÓ
U§lùTiLs ùLôÓdLlThPÕ. RY\ô] ®ûPLÞdÏ JÚ U§lùTi
Ïû\dLlThPÕ. NWiVô GpXô ®]ôdLÞdÏm ®ûPV°jÕ 60
U§lùTiLû[ ùTt\ôs G²p NWiVô GjRû] ®]ôdLÞdÏ
N¬Vô] ®ûPV°jRôs?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : N¬Vô] ®ûPV°jR ®]ôdL°u Gi¦dûL x GuL.

G]úY RY\ô] ®ûPV°jR ®]ôdL°u Gi¦dûL = 90 – x
JqùYôÚ N¬Vô] ®ûPdÏ 2 U§lùTiLs ùLôÓdLlThPÕ.

∴ N¬Vô] ®ûPLÞdÏ ¡ûPjR U§lùTiLs  = 2x

JqùYôÚ RY\ô] ®ûPdÏm 1 U§lùTi Ïû\dLlThPÕ.
Ïû\dLlThP U§lùTiLs   =  (90 – x) × 1 = 90 – x

ùUôjR U§lùTi =  2x – ( 90 – x) = 2x – 90 + x = 3x – 90

B]ôp ùTt\ U§lùTiLs 60

⇒ 3x – 90 =  60

       3x =  60 + 90

                   3x  =  150

                    x  =  
150

3  = 50

N¬Vô] ®ûPV°jR ®]ôdL°u Gi¦dûL,
x = 50

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 10LôhÓ 10LôhÓ 10LôhÓ 10LôhÓ 10: W® Ye¡«p LôNô[WôL T¦×¬¡\ôu.
AY¬Pm   ̀  100, ̀  50, ̀  10 úSôhÓLs Es[].
úSôhÓL°u ®¡ReLs Øû\úV 2:3:5. W®«Pm
ùUôjRm                    ` 4, 00, 000 Es[Õ.
W®«Pm Es[ ` 100,                ` 50, ` 10
úSôhÓLs GjRû]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ` 100, úSôhÓL°u Gi¦dûL = 2x

` 50, úSôhÓL°u Gi¦dûL  = 3x

` 10 úSôhÓL°u Gi¦dûL = 5x

@  ùUôjR TQm  = (2x × 100) + (3x × 50) + (5x × 10)

200x + 150x + 50x = 400x Ï±l× : 2:3:5 GuTÕm

2x : 3x : 5x GuTÕm Juú\
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

LQd¡uT¥ ùUôjR TQm ` 4, 00,000.
⇒                 400x  =  4, 00,000

                           x  =  =
400000 1000

400
G]úY ` 100 úSôhÓL°u Gi¦dûL  =  2x  =  2 ×  1000= 2000

` 50 úSôhÓL°u Gi¦dûL  =  3x  =  3 ×  1000 = 3000
` 10 úSôhÓL°u Gi¦dûL   =  5x  =  5 ×  1000 = 5000

T«t£ : 2.2T«t£ : 2.2T«t£ : 2.2T«t£ : 2.2T«t£ : 2.2

1. ¸úZ ùLôÓdLlThÓs[ TPeL°p x u U§lûT LiÓ©¥?

(i) (ii)

(iii) (iv)

(v)

A

B C D

56o

xo 123o

P

Q R
3 + 16x o

45o

68o

25o

A

B C
xo

30o

Y

X

Z
45o2x + 7o

3 + 10x o
AB

C D

O
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2. CWiÓ GiL°u ®j§VôNm 8. ùT¬V GiÔPu 2I áh¥]ôp ¡ûPdÏm
®ûP £±V GiûQ úTôp 3 UPeÏ BÏm. AkR GiLû[ LiÓ©¥.

3. CWiÓ GiL°u áÓRp 58. AYt±u ®j§VôNm 28 G²p AkR
GiLû[ LiÓ©¥?

4. CWiÓ AÓjRÓjR Jtû\ GiL°u áÓRp 56. AkR GiLû[ LiÓ©¥?

5. 7u êuß AÓjRÓjR UPeÏL°u ùUôjRm 777 G²p AkR UPeÏLû[
LiÓ©¥.

(Ï±l×: 7u êuß AÓjRÓjR UPeÏLs Øû\úV  ‘x’, ‘x + 7’, ‘x + 14’ GuL)

6. JÚYo 10¡.Á. çWm SPkÕ ùNu\ôo. ©u]o Ï±l©hP çWjûR CW«$p
TVQm ùNnRôo. CW«$p TVQm ùNnR
çWjûR úTôp CWiÓ UPeÏ çWjûR úTÚk§p
TVQm ùNnRôo. ùUôjR TVQm ùNnR çWm
70¡.Á. G²p AYo CW«$p TVQm ùNnR
çWjûR LiÓ©¥.

7. Yô¦ JÚ ÀhNô Yôe¡ êuß TôLeL[ôL
ùYh¥]ôs. ØRp TôLm CWiPôm TôLjûR®P
7 ¡WômLs Ïû\YôLÜm, êu\ôm TôLjûR
®P 4 ¡WômLs A§LUôLÜm CÚkRÕ. ØÝ ÀhNô®u GûP 300 ¡WômLs
G²p JqùYôÚ TôLeL°u GûP Gu]?
(Ï±l× : CWiPôm TôLm ‘x + 7’, êu\ôm TôLm ‘x - 4’ ØRp TôLm x GuL)

8. ùNqYL Y¥Y YV$u Ñt\[Ü 400Á. AkR YV$u ¿[m ALXjûR ®P
26ÁhPoLs A§Lm. YV$u ¿[ ALXjûR LiÓ©¥?

9. ùNqYL Y¥Y YV$u ¿[m ARu ALXj§u CÚ UPeûL®P 8Á Ïû\Ü.
AqYV$u Ñt\[Ü 56 ÁhPoLs G²p ARu ¿[ ALXjûR LiÓ©¥?

10. Ko CÚ NUTdL ØdúLôQj§u NU TdLeLs êu\ôYÕ TdLj§u
CÚUPe¡tÏ 5Á Ïû\Ü? ØdúLôQj§u Ñt\[Ü 55Á G²p TdL
A[ÜLû[ LiÓ©¥?

11. CWiÓ ¨Wl× úLôQeL°u ®j§VôNm 120 G²p AkR úLôQeLû[
LiÓ©¥?

12. CWÏ Utßm XhÑª«u YVÕL°u ®¡Rm 5:7 SôuÏ YÚPeLÞdÏ ©\Ï
AYoL°u ùUôjRm 56 BiÓLs G²p AYoL°u RtúTôûRV YVÕ
Gu]?

13. JÚ úRo®p 180 N¬Vô]®ûP úRoÜ ùNnÙm ®]ôdLs úLhLlThPÕ.
JqùYôÚ N¬Vô] ®ûPdÏm 4 U§lùTiLs ùLôÓdLlThPÕ. RY\ô]
úUÛm ®ûPV°dLôR ®]ôdLÞdÏ JÚ U§lùTi Ïû\dLlThPÕ. JÚYo
úRo®p 450 U§lùTiLs ùTt\ôp N¬VôL GÝ§V ®]ôdLs GjRû]?

14. ` 5, ` 10 úSôhÓL°u ùUôjRm ` 500. ùUôjR úSôhÓL°u Gi¦dûL
90 G²p GjRû] 5ìTôn 10ìTôn úSôhÓLs Es[Õ?
(Ï±l× : 5ìTôn úSôhÓL°u Gi¦dûL x GuL. 10 ìTôn úSôhÓL°u
Gi¦dûL 90–x GuL.)
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15. JÚYo ` 564 I ùLôÓjÕ úT]ô úUÛm
ùTu£pLû[ Yôe¡]ôo. JÚ úT]ô ®ûX ` 7,
ùTu£p ®ûX ` 3. ùUôjRm Yôe¡V ùTôÚsLs
108 G²p JqùYôÚ YûL«Ûm Yôe¡VÕ GjRû]?

16. JÚ Ts°«Ûs[ Yô$Tôp ®û[VôhÓ
ûURô]j§u Ñt\[Ü 177 A¥ úUÛm ARu
¿[m ALXjûR úTôp CÚUPeÏ. ûURô]j§u
A[ÜLû[ LiÓ©¥?

17. JÚ ×jRLj§u AÓjRÓjR TdL GiL°u
ùUôjRm 373 G²p AkR TdL GiLû[
LiÓ©¥? (Ï±l× : AÓjRÓjRTdLeLs
x, x+1 GuL)

2.4 CÚ ×\eL°Ûm Uô±Lû[ ùLôiP NUuTôÓLû[ ¾ojRp :2.4 CÚ ×\eL°Ûm Uô±Lû[ ùLôiP NUuTôÓLû[ ¾ojRp :2.4 CÚ ×\eL°Ûm Uô±Lû[ ùLôiP NUuTôÓLû[ ¾ojRp :2.4 CÚ ×\eL°Ûm Uô±Lû[ ùLôiP NUuTôÓLû[ ¾ojRp :2.4 CÚ ×\eL°Ûm Uô±Lû[ ùLôiP NUuTôÓLû[ ¾ojRp :

NUuTôÓ GuTÕ CWiÓ átßLû[ ùUnVôdÏm U§l×L°u NUjÕYUôÏm.
2x –7 = 35 Gàm NUuTôh¥p Es[ CÚ átßLs 2x-7 úUÛm 35 BÏm. C§p
RHS Ko Gi. B]ôp GpXô NUuTôh¥Ûm CqYôß CÚdLôÕ. £X NUVeL°p
CÚ×\Øm Uô±Ls CÚdLXôm. AqYô\ô] ãr¨ûXLû[ TôodLXôm.

GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 : W© Utßm Tôj§Uô®u RtúTôûRV YVÕL°u ®¡ReLs
7:5. 10 YÚPeLÞdÏ ©\Ï YVÕL°u ®¡Rm 9 : 7 RtúTôûRV
YVÕLû[ LiÓ©¥?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : W© Utßm Tôj§Uô®u RtúTôûRV YVÕL°u ®¡Rm 7:5,

W©«u YVÕ 7x Gußm Tôj§Uô®u YVÕ 5x Gußm ùLôsúYôm

(Ï±l× : 7:5 Gàm ®¡RjûR 7x : 5x Gußm GÓjÕdùLôs[Xôm)

10 BiÓLÞdÏ ©\Ï W©«u YVÕ = 7x + 10 úUÛm

Tôj§Uô®u YVÕ    =  5x + 10
10 BiÓLÞdÏ ©\Ï W©«u YVÕ, Tôj§Uô YVÕL°u ®¡Rm
7x + 10 : 5x + 10 B]ôp CkR ®¡Rm 9:7dÏ NUm G]
ùLôÓdLlThÓs[Õ.

⇒ 7x + 10 : 5x + 10 = 9 : 7
           7 (7x + 10) = 9 (5x + 10)

x x + 1
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⇒         49 x + 70    = 45 x + 90.

úUúX Es[ NUuTôh¥p CÚ×\Øm CVtL¦R átßLs CÚlTûR

LY².

ClùTôÝÕ CfNUuTôÓ ¾odÏm Øû\ûV LtúTôm.

úUúX Es[ NUuTôhûP 49 x + 70 = 45x + 90

⇒ 49x – 45x = 90 – 70 (70ûV RHS dÏm 45x I LHSdÏm Uôt\)

∴       4x = 20

∴     x = 
20
4  = 5

G]úY W©«u YVÕ =  7x = 7 ×  5 = 35 BiÓLs

Tôj§Uô®u YVÕ   = 5x = 5 × 5 = 25 BiÓLs

GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12: 5 (x + 2) - 2 (3 - 4x) = 3 (x + 5) - 4 (4 - x) I ¾odL

¾oÜ¾oÜ¾oÜ¾oÜ¾oÜ ::::: 5x + 10 - 6 + 8x  =  3x +15 - 16 + 4x (AûPl×Lû[ ¿dL)

13x + 4 = 7x - 1 (K¬] Eßl×Lû[ áhÓ)

13x - 7x =  -1 - 4 (4I RHS dÏm 7xûV LHSdÏm Uôt\)

6x =  -5

x =  
5

6
−

                     (6ûV RHSdÏ Uôt\)

T«t£ T«t£ T«t£ T«t£ T«t£ ----- 2.3 2.3 2.3 2.3 2.3

©uYÚm NUuTôÓLû[ ¾o :

1.   7x – 5 = 2x

2.   5x – 12 = 2x – 6

3.   7p -  3 = 3p + 8

4.   8m + 9 = 7m +8

5.   7z + 13 = 2z + 4

6.   9y + 5 = 15y – 1

7.   3x + 4 = 5 (x–2)

8.   3 (t – 3) =  5 (2t – 1)
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9.   5 (p – 3) = 3 (p – 2)

10.   5 (z + 3) = 4 (2z + 1)

11.   15 (x – 1) + 4 (x + 3) = 2 (7 + x)

12.   3 (5z – 7) +2 (9z – 11) = 4 (8z – 7) – 111

13.   8 (x – 3) – (6 – 2x) = 2 (x + 2) – 5 (5 – x)

14.   3 (n – 4) + 2 (4n – 5) = 5 (n + 2) + 16

2.4.1 úUÛm £X TVuTôÓLs

GÓjÕdLôhÓ 13 :GÓjÕdLôhÓ 13 :GÓjÕdLôhÓ 13 :GÓjÕdLôhÓ 13 :GÓjÕdLôhÓ 13 : TPj§p l ll m, úUÛm p ÏßdÏ ùYhÓ G²p xu U§lûT
LiÓ©¥?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : l ll m, úUÛm p ÏßdÏùYh¥ G] ùLôÓdLlThÓs[Õ.

G]úY ∠EFB = ∠FGD   (JjR úLôQeLs)

G]úY 5xo = (2x + 24)o

5x – 2x = 24

        3x = 24

         x = 
24
3  = 8o

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 14LôhÓ 14LôhÓ 14LôhÓ 14LôhÓ 14: úaUô AY[Õ ULs RW¦ûV ®P 24 YÚPeLs ùT¬VYs.
6 BiÓLÞdÏ Øu úaUô AYÞûPV UL°u YVûRlúTôp
êuß UPeÏ G²p AYoL°u RtúTôûRV YVÕ Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : RW¦«u RtúTôûRV YVÕ x YÚPeLs GuL
 ©uYÚm AhPYûQûV LY².

RW¦ úaUô

RtúTôûRV YVÕ   x x + 24

6BiÓLÞdÏ Øu    x – 6 (x + 24) – 6 = x + 24 – 6 = x + 18

5xo

(2 + 24)x o

l

m

A

C

B

D

E

F

x
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B]ôp 6 BiÓLÞdÏ Øu× úaUô®u YVÕ AY°u ULs
YVûRl úTôp êuß UPeÏ.

∴  x + 18  =  3 (x – 6)
x + 18 =  3x – 18
x – 3x  =  –18 – 18
     –2x  =  –36
        x  = 18.
G]úY RW¦«u RtúTôûRV YVÕ = x = 18 BiÓLs

úaUô®u RtúTôûRV YVÕ = x + 24 = 18 + 24 = 42 BiÓLs

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 15 :LôhÓ 15 :LôhÓ 15 :LôhÓ 15 :LôhÓ 15 : Ko D¬XdL Gi¦p CWiÓ CXdLeL°u áÓRp 8.
AkR GiÔPu 18I áh¥]ôp AYt±u CXdLeLs Øu ©u]ôL
CPm Uôßm G²p AkR GiûQ LiÓ©¥.

¾oÜ  :¾oÜ  :¾oÜ  :¾oÜ  :¾oÜ  : Ju\ôm CP Gi  ‘x’ GuL.

@ TjRôm CP Gi = 8 – x (CXdLeL°u áÓRp 8)

G]úY AkR Gi 10 (8 – x) + x = 80 – 10x + x = 80 – 9x—— (1)
ClúTôÕ CRàPu 18I áhP CXdLeLs Øu©u Uôß¡\Õ.
CXdLeLû[ Øu ©uàUôL UôtßRp =  10 × (x) + (8 – x)

 =  10x + 8 – x = 9x + 8
⇒ Gi + 18 = CXdLeLû[ Øuàm ©uàUôL Uôt\lThP Gi .
⇒   (80 – 9x) + 18 = 9x + 8
                 98 – 9x =  9x + 8
                  98 – 8  =  9x + 9x
                        90  =  18x

                          x  =  
90
18  = 5

x u U§lûT NUuTôÓ (1)p ©W§«P SUdÏ úRûYVô] Gi
¡ûPd¡\Õ.

@ Gi = 80 – 9 ×  5 = 80 – 45 = 35.
GÓjÕLôhÓ 16 :GÓjÕLôhÓ 16 :GÓjÕLôhÓ 16 :GÓjÕLôhÓ 16 :GÓjÕLôhÓ 16 : Ko CVk§W TPÏ ¿úWôhP §ûN«p TVQm ùNnÕ CWiÓ

LPtLûW SLWeLÞd¡ûPúVVô] ùRôûXûY 5U¦ úSWj§p
LPd¡\Õ. CúR ùRôûXûY
¿úWôhP §ûN«u G§o§ûNVôL
TVQm ùNnÙm úTôÕ 6
U¦úSWj§p LPd¡\Õ.
¿úWôhPj§u úYLm 2¸.Á./U.
G²p ¨ûXVô] ¿¬p
CVk§WTP¡u úYLm Gu]?
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¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ¨ûXVô] ¿¬p TP¡u úYLm x ¡.Á/U.
GuL. ARôYÕ ¿úWôhP §ûN«p ARu
úYLm x+2 ¡ .Á . /U . ARôYÕ
¿úWôhPUô]Õ TPûL ARu úYLjûR
®P 2¡.Á A§LUôL RsÞ¡\Õ.
B]ôp ¿úWôhPj§tÏ G§o §ûN«p
ùNpÛm úTôÕ, TP¡u úYLm (x-2)
¡.Á/U.

¿úWôhP §ûN«p TP¡u úYLm
= (x + 2) ¡.Á./U.
 ⇒  JÚU¦úSWj§p LPkR çWm  =  x + 2 ¡.Á.

∴  5U¦ úSWj§p LPkR çWm  = 5 (x + 2) ¡.Á.
A, B LÞdÏ CûPThP çWm 5 (x + 2) ¡.Á.
¿úWôhPj§u G§o§ûN«p TP¡u úYLm = (x – 2) ¡.Á./U.
 ⇒   JÚ U¦úSWj§p LPkR çWm = (x – 2) ¡.Á.
 @ 6 U¦úSWj§p LPkR çWm = 6 (x – 2) ¡.Á.

∴ A, B LÞdÏ CûPúV Es[ çWm 6 (x – 2) ¡.Á.
B]ôp A,  Utßm BdÏ CûPúVÙs[ çWm ¨ûXVô]Õ.

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

∴  –x = –22
   x = 22.

G]úY ¨ûXVô] ¿¬p TP¡u úYLm 22 ¡.Á./U.

T«t£ T«t£ T«t£ T«t£ T«t£ ----- 2.4 2.4 2.4 2.4 2.4

1. l ll m G²p xu U§lûT LiÓ©¥?.

A

River

River

Ship B

Ship B

A

TPÏ

S§

TPÏ

S§

2 + 15x o

l m

3  10x - o
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2. Ko Gi¦u 8 UPe¡p CÚkÕ 10I L¯lTùRuTÕ AqùYi¦u Bß
UPe¡p CÚkÕ 4I L¯lTRtÏ NUm G²p AqùYiûQ LiÓ©¥.

3. Ko D¬XdL Gi¦u CXdLeL°u áÓRp 9. AkR Gi¦p CÚkÕ
27I L¯jRôp CXdLeLs Øu©u]ôL Uôß¡\Õ G²p AkR GiûQ
LiÓ©¥.

4. Ko Gi CWiÓ TôLeL[ôL ©¬dLTÓ¡\Õ. JÚ TôLm Utù\ôÚ TôLjûR
®P 10A§Lm. CWiÓ TôLeL°u ®¡Rm 5:3 G²p AkR Gi Utßm
TôLeLû[ LiÓ©¥.

5. Ko GiûQ êuß UPeLôd¡ 2I áhÓm úTôÕm, AúR GiûQ 50$ÚkÕ
L¯dÏm úTôÕm JúW ®ûP ¡ûPjRôp AkR GiûQ LiÓ©¥.

6. ÏUô¬«u YVÕ AYÞûPV ReûL«u YVûRúTôp CÚUPeÏ. 5
YÚPeL°p AYs AYÞûPV ReûLûV ®P 2 YÚPm ùT¬VY[ôL
CÚlTôs G²p AYoLÞûPV RtúTôûRV YVÕ Gu]?

7. 5 YÚPeLÞdÏ ©\Ï úWvUô®u YVÕ 9 YÚPeLÞdÏ Øu AYÞûPV
YVûR úTôp êuß UPeÏ. RtúTôÕ AYÞûPV YVÕ Gu]?

8. JÚ SL¬u UdLs ùRôûL 1200 A§L¬jRÕ. ©u]o CkR ×§V UdLs
ùRôûL 11% Ïû\kRÕ. RtúTôÕ SL¬u UdLs ùRôûL 1200 A§L¬l×dÏ
Øu CÚkRûR®P 32 Ïû\Ü G²p EiûUVô] UdLs ùRôûLûV
LiÓ©¥.

2.5 NUuTôÓLû[ ÑÚdÏRp : NUuTôÓLû[ JÚ T¥ Y¥YUôdLp2.5 NUuTôÓLû[ ÑÚdÏRp : NUuTôÓLû[ JÚ T¥ Y¥YUôdLp2.5 NUuTôÓLû[ ÑÚdÏRp : NUuTôÓLû[ JÚ T¥ Y¥YUôdLp2.5 NUuTôÓLû[ ÑÚdÏRp : NUuTôÓLû[ JÚ T¥ Y¥YUôdLp2.5 NUuTôÓLû[ ÑÚdÏRp : NUuTôÓLû[ JÚ T¥ Y¥YUôdLp

GÓjÕdLôhÓ 17 GÓjÕdLôhÓ 17 GÓjÕdLôhÓ 17 GÓjÕdLôhÓ 17 GÓjÕdLôhÓ 17 : ¾o  − = +
1 1

2 4 3 2
x x

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : − = +
1 1

2 4 3 2
x x

− = +
1 1

2 3 2 4
x x

     ( 3
x
 I L.H.S. dÏm 

1
4  I R.H.S. dÏm Uôtß)

− +
=

3 2 2 1
6 4

x x
 (2,3.u LCM 6, 2,4u LCM 4)

=
3

6 4
x

∴ = ×
3 6
4

x      (6I R.H.S.dÏ Uôtß)

∴ =
9
2

x

∴ =
9
2

x  GuTÕ ùLôÓdLlThP NUuTôh¥u ¾oÜ BÏm.SCERT T
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GÓjÕdLôhÓ 18 :GÓjÕdLôhÓ 18 :GÓjÕdLôhÓ 18 :GÓjÕdLôhÓ 18 :GÓjÕdLôhÓ 18 :  ¾o 
4 4 3

7 5 7
x x x− + +

− =

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :  4 4 3
7 5 7

x x x− + +
− =

 
− − + +

=
5( 4) 7( 4) 3

35 7
x x x

 
5 20 7 28 3

35 7
x x x− − − +

=

              
2 48 3

35 7
x x− − +

=

                
+

− − = ×
( 3)2 48 35

7
xx

⇒            –2x – 48 = (x + 3) × 5

⇒             –2x – 48 = 5x + 15

⇒             –2x – 5x = 15 + 48

                        –7x  =  63

                              x = 
63

7−
 = –9.

GÓjÕdLôhÓ 19 :GÓjÕdLôhÓ 19 :GÓjÕdLôhÓ 19 :GÓjÕdLôhÓ 19 :GÓjÕdLôhÓ 19 : NUuTôhûP ¾o:::::  
5 2 12
2 3 7

x
x

+
=

+
————(1)

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : NUuTôh¥u CÚ×\eL°Ûm 2x + 3 Bp ùTÚdÏ. SUdÏ ¡ûPlTÕ,

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

x x x
x

+
× + = × +

+

125 2 (2 3)
7

x x+ = × +

NUuTôh¥u CÚ×\eL°Ûm 7Bp ÁiÓm ùTÚdÏ SUdÏ ¡ûPlTÕ,

127 (5 2) 7 (2 3)
7

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

35 14 24 36x x+ = +

35 24 36 14x x− = −

11 22x =

22 2
11

x∴ = =

NUuTôÓ (1), (2)I LY².

ùLôÓdLlThP NUuTôÓ  NUuTôh¥u ÑÚe¡V Y¥Ym

5 2 12
2 3 7

x
x

+
=

+
7 (5 2) 12 (2 3)x x× + = × +

¿ LY²jRÕ Gu]? Sôm ùNnRÕ Gu]ùY²p :

1. LHS p Es[ ùRôÏ§ûV RHSp Es[
TÏ§Vôp ùTÚd¡ú]ôm.

2. RHSp Es[ ùRôÏ§ûV LHS p Es[
TÏ§Vôp ùTÚd¡ú]ôm.

3. átßLû[ NUuTÓjR SUdÏ (1) ,(2)

¡ûPd¡\Õ. 7 (5 2) 12 (2 3)x x× + = × +

NUuTôhûP ¾odÏm Øû\ûV ÏßdÏ ùTÚdLp Øû\ Gu¡ú\ôm.
©uYÚm GÓjÕdLôhÓLs êXUôL ÏßdÏ ùTÚdLp Øû\ûV
ùR¬kÕùLôsúYôm.

GÓjÕdLôhÓ 20GÓjÕdLôhÓ 20GÓjÕdLôhÓ 20GÓjÕdLôhÓ 20GÓjÕdLôhÓ 20::::: NUuTôhûP ¾o:::::  
7 4

3 16 7
x
x

+
=

+

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :     ÏßdÏ ùTÚdLp êXm Sôm ùTßYÕ

7 × (x + 7) = 4 × (3x + 16)

    7x + 49 = 12x + 64

   7x – 12x = 64 – 49

          –5x = 15

       x = –3

 
 

7
3 16

x
x

+
+

      =   
4
7

  5 3
2 3

x
x

+
+

          =  
12
7

5 3
2 3

x
x

+
+

       =  
12
7
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GGGGGÓjÕdLôhÓ 21 :ÓjÕdLôhÓ 21 :ÓjÕdLôhÓ 21 :ÓjÕdLôhÓ 21 :ÓjÕdLôhÓ 21 : WU¦ JÚ TôYôûP NhûP«u ÁÕ 24% RsÞT¥ ùTt\ôs.
RsÞT¥dÏ ©\Ï ` 380 I ùLôÓjRôp AkR TôYôûP NhûP«u
Ï±jR ®ûX Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : TôYôûP NhûP«u Ï±jR ®ûX ` x GuL

RsÞT¥ x p 24%
AYs ùNÛj§VÕ x p x – 24% ARôYÕ ` 380

 x-p x – 24%  = 380

              =  
24

100
x −  × x = 380

       =  
100 24

100
x x−

 = 380

       =  
76
100

x
 = 380

      x =  
380 100

76
×

  ∴  x = 500

  ∴ Ï±jR ®ûX = ` 500

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 22 :LôhÓ 22 :LôhÓ 22 :LôhÓ 22 :LôhÓ 22 :     Ko Gi¦u 5p 4TôLm AqùYi¦u 3p 4 TôLjûR
®P 4 A§Lm G²p AkR GiûQ LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : úRûYVô] Gi x GuL.

AkR Gi¦u 5p 4 TôLm = 
4
5

x

AkR Gi¦u 4p 3 TôLm =  
3
4

x

4
5

x   B]Õ 
3
4

x  I ®P 4 A§Lm G] ùLôÓdLlThÓs[Õ

 ⇒ − =
4 3 4
5 4

x x

        
16 15 4

20
x x−

=

⇒  = 4
2 0
x   80x⇒ =

G]úY úRûYVô] Gi = 80

x
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

1
2
3

4
567

8
9
10

11 12

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 23 :LôhÓ 23 :LôhÓ 23 :LôhÓ 23 :LôhÓ 23 :     _ôu R]Õ L¥LôWjûR ̀ 301dÏ ®tß 14% SxPm AûPkRôu
    G²p AkR L¥LôWj§u Yôe¡V ®ûX Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : L¥LôWj§u Yôe¡V ®ûX  L¥LôWj§u Yôe¡V ®ûX  L¥LôWj§u Yôe¡V ®ûX  L¥LôWj§u Yôe¡V ®ûX  L¥LôWj§u Yôe¡V ®ûX = `x  GuL.

SxPm = x  p 14% =  
14

100
x×  =  

14
100

x

L¥LôWj§u ®t\ ®ûX = Yôe¡V ®ûX - SxPm

     
14301
100

xx⇒ = −

          
100 14301

100
x x−

=

          
86301
100

x
=

301 100
86

x×
=

          350 = x

@ L¥LôWj§u Yôe¡V ®ûX = `350.

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 24 :LôhÓ 24 :LôhÓ 24 :LôhÓ 24 :LôhÓ 24 :     JÚYo Ï±l©hP çWm SPkÕ ùNu\ôo. A§p
3p 2TôLjûR 4¡.Á./U. úYLj§Ûm Á§ Es[ çWjûR
5¡.Á./U. úYLj§Ûm SPkÕ ùNu\ôo. SPkÕ ùNu\
ùUôjR úSWm 42 ̈ ªPeLs G²p SPkÕ ùNu\ çWm
GqY[Ü?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : çWm  çWm  çWm  çWm  çWm ‘x’ ¡.Á GuL.
ØRp TôLm    CWiPôm TôLm

LPkR çWm      x u
2
3  = 

2
3
x

ÁRØs[ çWm = 
2
3 3
x xx − =

úYLm 4 ¡.Á./U. 5 ¡.Á./U.

GÓjÕùLôiP úSWm

2
23

4 12

x x
=  U¦. 3

5 15

x
x

=

G]úY ùUôjRm GÓjÕùLôiP úSWm = 
2
12 15

x x
+  U¦Ls.
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⇒  +
2( )
12 15

x x         = 42       .

⇒    + =
2 42( ) hr hr.
12 15 60

x x

     
2 42
12 15 60

x x
+ =

     
10 4 42

60 60
x x+

=

⇒     14x  =  42

⇒      x =   3

ùUôjR çWm (x)  = 3 ¡.Á.

GGGGGÓjÕdLôhÓ 25 :ÓjÕdLôhÓ 25 :ÓjÕdLôhÓ 25 :ÓjÕdLôhÓ 25 :ÓjÕdLôhÓ 25 :     JÚ ©u]j§u ùRôÏ§ TÏ§ûV ®P 6 Ïû\Ü. ùRôÏ§ÙPu
3I áhÓm úTôÕ ¡ûPdÏm ©u]m 2

3
dÏ NUUô¡\Õ G²p

EiûUVô] ©u]jûR LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ©u]j§u ùRôÏ§ ‘x’ GuL

TÏ§ = x –  6

G]úY úRûYVô] ©u]m =  
6x

x
−

ùRôÏ§ÙPu 3I áhÓm úTôÕ ©u]m  
2
3

⇒  
− +

=
6 3 2

3
x

x

        3 2
3

x
x
−

=

 ⇒  − =3 9 2x x
              x = 9

∴ ©u]m  = 
6x

x
−

 = 
9 6

9
−

 =  
3
9

@ EiûUVô] ©u]m = 
3
9 .

¨ª

U¦ U¦.

U¦
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 26 :LôhÓ 26 :LôhÓ 26 :LôhÓ 26 :LôhÓ 26 :§¬`ô®Pm Es[ `9p 50ûTNô

Utßm 25ûTNô SôQVeLs Es[].

50ûTNô SôQVeLs úTôX CÚUPeÏ

25ûTNô SôQVeLs Es[]. JqùYôÚ

YûL«Ûm GjRû] SôQVeLs Es[]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 50ûTNô SôQVeL°u Gi¦dûL = x GuL.

G]úY 25ûTNô SôQVeL°u Gi¦dûL = 2x

50ûTNô SôQVeL°u U§l× =  x × 50 ûTNô = 
50
100

x
 ìTôn = 2

x
 ìTôn

25ûTNô SôQVeL°u U§l× = 2x × 25 ûTNô = 
252

100
x ×

= ×
12
4

x  = 2
x
 ìTônLs

SôQVeL°u ùUôjR U§l× =  +
2 2
x x

B]ôp ùUôjR TQj§u U§l× = ` 9

⇒ + = 9
2 2
x x

          =
2 9
2
x

      ∴  x  = 9
G]úY 50ûTNô SôQVeL°u Gi¦dûL  (x) = 9
25ûTNô SôQVeL°u Gi¦dûL  (2x) = 2 ×  9 = 18.

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ 27 :LôhÓ 27 :LôhÓ 27 :LôhÓ 27 :LôhÓ 27 :     JÚYo RuàûPV úUôhPôo ûNdL°p 24¡.Á./U¦ úYLj§p
ùNpÛm úTôÕ R]Õ CXdûL 5 ¨ªPeLs RôURUôL AûP¡\ôo.
AYo 30¡.Á./U¦ úYLj§p ùNpÛm úTôÕ 4 ̈ ªPeLs ØuTôLúY
CXdûL AûP¡\ôo G²p AYo CXd¡u çWm Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : CXd¡u çWm ‘x’ ¡.Á.
‘x’ ¡.Á. I 24¡.Á./U¦ úYLj§p LPdL BÏm úSWm =  24

x
 U¦.

‘x’ ¡.Á. I 30¡.Á./U¦ úYLj§p LPdL BÏm úSWm = 30
x
 U¦.

CkR úSWeLÞdÏ CûPThP úYßTôÓ = 9 ̈ ªPeLs = 9/60 U¦.
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              = 
9
60  U¦.

∴     − =
9

24 30 60
x x

∴      
−

=
5 4 9

120 60
x x

     ⇒ 
9

120 60
x

=

⇒  = × =
9 120 18

60
x

G]úY çWm = 18¡.Á.

T«t£T«t£T«t£T«t£T«t£     ----- 2.5 2.5 2.5 2.5 2.5

1. ¸rLiP NUuTôÓLû[ ¾o?

(i)  
5 2

5 7 3
n

− = (ii)   14
3 4
x x

− =

(ii)  8
2 3 6
z z z

+ − = (iv)   
2 211
3 5 3
p p

− =

(v)  
1 19 1
4 3

y= − (vi)   
4 3 1

2 5 5 10 5
x x x

− + + =

(vii)  
1 1

2 4 3 2
x x

− = + (viii)   
2 3 2
3 2 3

x
x

− −
=

+

(ix)  
8 5 2
7 1 4

p
p

− −
=

+ (x)  
7 2 6 5

5 11
y y+ −

=

(xi)  
5 1 3

6 9 4
x x x+ + +

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

− = +

2. Ko Gi¦u 3m TôLm ARu 4m TôLjûR ®P 4 A§Lm G²p AkR
Gi Gu]?SCERT T

ELA
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3. CWiÓ ªûL ØÝdL°u ®j§VôNm 36. AYt±p Juû\ Utù\ôu\ôp
YÏdÏm úTôÕ ¡ûPdÏm DÜ 4. AkR ØÝdLû[ LiÓ©¥. (Ï±l× : Ko
Gi x Utù\ôÚ Gi ‘x – 36’)

4. JÚ ©u]j§p ùRôÏ§, TÏ§ûV ®P 4 Ïû\Ü. TÏ§, ùRôÏ§ÙPu 1I

áhÓm úTôÕ ©u]m 
1
2
 BL Uôß¡\Õ G²p EiûUVô] ©u]jûR

LiÓ©¥.

5. êuß AÓjRÓjR GiLû[ 10, 17, úUÛm 26 Bp YÏdÏm úTôÕ
¡ûPdÏm DÜL°u ùUôjRm 10 G²p AkR GiLû[ LiÓ©¥.
(Ï±l× : êuß AÓjRÓjR GiLs = x , x + 1, x + 2  úUÛm

+ +
+ + =

1 2 10
10 17 26
x x x

)

6. JÚ YÏl©p Es[ 40 UôQYoL°p £ßªL°u Gi¦dûL £ßYoL°u
Gi¦dûL«p 5p 3 TeÏ G²p £ßYoLs Gi¦dûL GqY[Ü?

7. 15 YÚPeLÞdÏ ©\Ï úU¬«u YVÕ RtúTôûRV YVûR úTôp 4 UPeÏ
G²p RtúTôûRV YVûR LiÓ©¥.

8. AW®kj Ko £ßYo Ye¡ûV SPjÕ¡\ôu. AY²Pm JÚ ìTôn, 50ûTNô
SôQVeLs Es[]. JÚ ìTôn SôQVeLs úTôX êuß UPeÏ 50ûTNô
SôQVeLs Es[]. ùUôjR ìTôn U§l× ̀ 35. G²p JqùYôÚ YûL«Ûm
GjRû] SôQVeLs Es[]?

9. A, B úNokÕ JÚ úYûXûV 12 SôhL°p Ø¥lTôoLs.  A  UhÓm AkR
úYûXûV 20 SôhL°p Ø¥jRôp, B UhÓm AkR úYûXûV GjRû]
SôhL°p Ø¥lTôo?

10. Ko CW«p 40¡.Á./U¦ úYLj§p TVQm ùNnÕ CXdûL 11 ¨ªPeLs
RôURUôL AûP¡\Õ. 50¡.Á./U¦ úYLj§p TVQm ùNnÙm úTôÕ CkR
CXdûL 5 ̈ ªPeLs RôURUôL AûP¡\Õ. CW«p TVQm ùNnV úYi¥V
çWm GqY[Ü?

11. JÚ Lôh¥p Es[ ùUôjR UôuL°p 3p 1TeÏ ×p úUnkÕ ùLôiÓ
CÚd¡\Õ. ÁRØs[ 15 UôuLs ¿o AÚkÕ¡\Õ ùUôjR UôuLs GjRû]?

12. JÚ Yôù]ô$ûV `903dÏ ®tÏm úTôÕ 5% CXôTm ¡ûPd¡\Õ G²p
Yôù]ô$«u Yôe¡V ®ûXûV LiÓ©¥.

13. úNLo Ru²Pm Es[ C²l×L°p Lôp TÏ§ûV úWÔLô®tÏ ùLôÓjRôu.
5 C²l×Lû[ Wô´dÏ ùLôÓjRôu. AY²Pm Á§ 7 C²l×Ls Es[Õ
G²p ùUôjRm GjRû] C²l×Ls ûYj§ÚkRôu?
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Sôm Lt\ûYSôm Lt\ûYSôm Lt\ûYSôm Lt\ûYSôm Lt\ûY

1. JÚ NUuTôh¥u T¥ Juß G²p AÕ JÚT¥ NUuTôÓ BÏm.

2. JÚ Uô±ûV ùLôiP JÚT¥fNUuTôÓLû[ G°V NUuTôÓLs
Gu¡ú\ôm.

3. JÚ T¥fNUuTôh¥p LHS Eßl×Lû[Ùm RHS Eßl×Lû[Ùm
NUTÓjÕm Ï±l©hP U§lûT NUuTôh¥u ¾oÜ Gu¡ú\ôm.

4. GiLû[ úTôXúY Uô±Lû[Ùm NUuTôh¥u CÚ×\eLÞdÏm
Uôt± GÝRXôm.

A§NV PVUih

PVUi¥u JqùYôÚ Y¬ûN«Ûm
Es[ GiL°u áÓRp NUUôL
CÚdÏUôß YhPeL°p ®ÓThP
GiLû[ ¨Wl×L.

Ï±l×: GiLs ¸rLiP NUuTôh¥p CÚdÏm.

a = x, b = 5 + x,  c = 3 + x,  d = 11 + x

CeÏ x GuTÕ HRôYÕ Ko Gi Utßm JqùYôÚ Y¬ûN«u áÓRp 20 + 2x
GÓjÕdLôhÓ: x = 1 G²p a = 1, b = 6,  c = 4,  d = 12  Utßm JqùYôÚ Y¬ûN«u
áÓRp 22.

17

15

12 6

9

17

c

15

b

12 6

d

9

a
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

ΡôσΚςδΚûΖ ΞûςΘο

≅ιƒΥôΥλ 3

2−/ ≅°ØΚλ

ΡλûΤεÑσ° ΞΥοΚρ+ ÅÓΚρ+ Βς♠ο

ΘηΟΞôΖδΚρ+ Σρ↓ Κγ⁄ΟδΚρ+ ↑ûΖΥôγÓ

ûΤΘô∴δΚρ úΣôτ[Ξσû[ Κôη€ú[ôλ− ≅ûΞ

ΤγÓ♥τ° Κôσ[ô⁄Κρ+ íúΟô+ úΚςλúΣôνγ+

⊥τ∴οΚρ+ ΚÚλΣΩûΚΚρ úΣôτ[Ξσû[

Σôνχ€ú[ôλ− ΒΞσû[ Ρôλ ΣΟδΚΖôΚ ΞûςϕΘôο+

Ρôλ ΣôνχÏλ úΘôσ[δΚρ Φτ∴> ΒϕΘ ΣΟδΚ↓ο

≅⁄κΣûΟ Ξ⁄↑Υο Φτ∴> ùΣÚλΣôΩô∴ ΣΟδΚρ ΡôτÏ ΣχΚδΚρ ùΚôηΟ

ΡôσΚςΣΟδΚΖôΚ ∆ρΖ∴− ΚΤο+ú⊥ô]κ ΒÚΞÚλ ¿Ζλ 7ùΜ−Á+ ≅ΚΩλ 5ùΜ−Á

ùΚôηΟ ΣΟδΚûΖ Θ±ιΘ±ΥôΚ ΙÚΞνΣΟιûΘ Τσù[ôÚΞν ΣôνχΚôΤο ΞûςϕΘ∴ν−

ú⊥ô]κ ΚΤο

ΒϕΘ ΒςηÓ ΣΟδΚÞλ Ιτ[ô>

¿ ΣôνχÏλ ΒϕΘ ΒςηÓ ΣΟδΚÞλ Ιúς ≅ΖÜΚρ ùΚôηΟ ΣΟδΚρ− Α∴ôο
ΒϕΘ ΒςηÓ ΣΟδΚÞλ Ιτß ≅οΩ− ΓΨôλ ΞÏκ♦ο ØχúΚôΠδΚ↓τ Θ±ιÕΞλ
Σσ° ùΘ↔ϕÕùΚôηúΟôλ− ΙÚ ØχúΚôΠλ ΞûςΥ ΓúΘàλ êτß ≅ΖÜΚρ
úΘûΞκΣÓλ− ≅ûΞ ΓúΘàλ êτß ΣχΚδΚρ+ ≅οΩÕ ΒςηÓ ΣχΚδΚρ
úΤÛλ ≅ƒο ≅ûΟκΣγΟ úΚôΠλ+≅οΩÕ ΒςηÓ úΚôΠδΚρ úΤÛλ ΙÚΣχΚλ
ΑÏλ− ΙÚ ΡôσΚςλ ΞûςΥ ΦιΘû∴ ≅ΖÜΚρ úΘûΞκΣÓλ> ùΞπúΞß ΡΣνΚΖôο

ΞûςΥκΣÓλ Ιúς ≅ΖûΞ ùΚôηΟ ΡôσΚςδΚρ ΜνΞΜΤλ−

8 cm

8 cm

6 cm 6 cm

8 cm

8 cm

6 cm 6 cmùΜ−Á−

ùΜ−Á−

ùΜ−Á−

ùΜ−Á−ùΜ−Á−

ùΜ−Á−

ùΜ−Á−

5 ùΜ−Á−
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Κ∞Θλ VIII60

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

ΒûΘ ùΜµ

7ùΜ−Á ¿Ζλ ùΚôηΟ ΙÚ ú⊥ô⁄ Ïε′ΚûΖ ΦÓ−
♦τ 5ùΜ−Á ¿Ζλ ùΚôηΟ ΙÚ ú⊥ô⁄ Ïε′ΚûΖ
ΦÓ− ΒϕΘ Ïε′ΚûΖ ùΚôηÓ 7ùΜ−Á ¿ΖØλ+
5ùΜ−Á ≅ΚΩØλ ùΚôηΟ ΙÚ ùΜπΞΚιûΘ
ùΜµΥÜλ− ΒϕΘ ùΜπΞΚλ ΡôτÏ ≅ΖÜΚûΖ
ùΚôηÓ ∆ÚΞôχΚκΣγΟÕ− ΒκúΣôÕ ùΜπΞΚιƒτ
≅ΚΩιûΘ ΘρΖÜλ− ΒκúΣôÕ ΒςηÓ
ùΜπΞΚδΚρ Ιúς Τôƒ↔ ∆ρΖ∴Ξô> ∆∴χÏ
ΙÚ ×ƒΥ ùΜπΞΚκ ΣΟλ (ii) €ûΟχ€[Õ− ΙÚ
ùΜπΞΚλ+ ΒûΠΚςΤôΚ Τô° ∆ρΖûΘ ΚΞ±−
¿ ùΜπΞΚιƒτ ¿ΖιûΘ Τôσ°∴ôΥô>
ΒοûΩΥô> ΒδÏ ΣχΚδΚ↓τ ≅ΖÜΚρ
Τô[↑οûΩ− ×ƒΥΘôΚ €ûΟιΘ ΣΟιûΘ
ΦƒνΣχΚΤôΚ ΘρΖÜλ− ∆∴χÏ Φτ∴
€ûΟχ€[Õ> ÁηÓλ Øσ°Ûλ úΞßΣγΟ Τσù[ôÚ
ΒûΠΚςλ €ûΟχ€[Õ− Α∴ôο ΡôτÏ ≅ΖÜΚρ
Τô[ôΤο ΒÚχ€[Õ− 3 ≅ΖÜΚρùΚôηΟ
ΡôσΚςιƒτ Θ±ιÕΞιûΘ ♣νΠ♠χΚ Ø⁄ΥôÕ
ΦτΣûΘ ΒÕ ΚôγÓ€[Õ− Φ∴úΞ ΦιΘû∴
≅ΖÜΚρ ΙÚ Θ±ιÕΞ ΡôσΚςλ ΞûςΥι
úΘûΞκΣÓ€[Õ> Ρôλ ùΜΥοΣôγ⁄σÏ ùΜοΩΩôλ−
ΙπùΞôτßλ  7ùΜ−Á  ¿ΖØûΟΥ  ΒςηÓ
Ïε′ΚΖôÛλ+ ΙπùΞôτßλ 5ùΜ−Á ≅ΚΩØûΟΥ
ΒςηÓ Ïε′ΚΖôÛλ ùΜπΞΚιûΘ ≅ΤνιΘÜλ−
ΣΟλ (iv),ο ∆ρΖΣ⁄ BD ,τ ¿ΖιƒσÏ ΜΤΤô∴
ΙÚÏε′ûΥ ≅Θτ ÁÕ ûΞ−ΒκúΣôÕ ≅ΚΩιûΘ
Θρ↓∴ôο ΣΟλ ΤôßΤô> ΒοûΩ− ΒϕΘ ΣΟιûΘ
ƒ[ϕΘôο Ι→Υ Ø⁄ΥôÕ− ≅°ØΚκΣÓιƒΥ ΗϕΘôΞÕ Ïε′ Θ±ιÕΞ
ùΜπΞΚιûΘ ♣ûΩ ♣ßιƒΥÕ úΞù[ôÚ ΡôσΚςλ €ûΟχΚ ∋ùΚôÓχΚκΣγΟ
≅ΖÜΚ↓ο( Ξôµκ♦οûΩ− Φ∴úΞ+ ΗϕÕ ≅ΖÜΚρ ΙÚ Θ±ιÕΞ ΡôσΚςλ
ΞûςΥι úΘûΞκΣÓ€[Õ− Α∴ôο ΓúΘàλ ΗϕÕ ≅ΖÜΚρ ∋ΣχΚδΚρ+
úΚôΠδΚρ( ΙÚ Θ±ιÕΞ ΡôσΚςλ ΞûςΥ úΣôÕΤô>

2−0 ΡôσΚςδΚÞλ ≅Ξσ°τ Ση×ΚÞλ

ΣΟιƒο ABCD ΙÚ ΡôσΚςλ+ A,B,C,D Øû∴Κρ+

AB + BC + CD + DA  ΣχΚδΚρ−ABCD♠τ

úΚôΠδΚρ ÐABC, ÐBCD, ÐCDA, ÐDAB

êûΩ↑γΟδΚρ AC + BD ΑÏλ−

A

B C

D

(iii)

A

B C

D

(iv)

A B

C
D

8 cm

8 cm

6 cm 6 cm

A

B C

D

(ii)

8 cm

8 cm

6 cm 6 cm

A

B C

D

(i)

7ùΜ−Á

7ùΜ−Á

7ùΜ−Á

7ùΜ−Á

5ùΜ−Á 5ùΜ−Á

5ù
Μ−
Á

7ùΜ−Á

5ùΜ−Á5ùΜ−Á

7ùΜ−Á

7ùΜ−Á

7ùΜ−Á

5ùΜ−Á5ùΜ−Á

5ù
Μ−
Á
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ΡôσΚςδΚûΖ ΞûςΘο 61

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

ΒûΘ ùΜµ

ΚÚ↑Κρ

∆∴χÏ úΘûΞΥô∴ûΞ 9 ≅ΖÜúΚôο+

êûΩΤγΟλ+ ΣôûΚΤô±

♣û∴ÜΣÓιÕΘο9

úΚôÓΚρ ΒûΠΥôΚ ∆ρΖ∴Ξô Φ∴ Μ↔κΣôνιΘο
ΣΟιƒο Κôγ⁄ΥΞôß êûΩΤγΟιûΘ ØΘο
úΚôγ⁄#ÚϕÕ ΒςηΟôΞÕ úΚôÓ Ξûς ΡΚνιΘ
úΞηÓλ− ΒκúΣôÕ Μ↔Υô∴ ΚÚ↑Κρ êΩλ •θΚηΟΞσû[ ΑςôµúΞôλ−
ΙπùΞôÚ ΡôσΚςιƒσÏλ

∋≅( Φƒν Φƒν ΣχΚδΚρ ΒûΠΥôΚ ∆ρΖΘô Φτß Μ↔Σôν−

∋Α( ΙπùΞôÚ úΚôΠιûΘÙλ ≅Ζ−

∋Β( ΙπùΞôÚ ΣχΚιƒτ ¿ΖιûΘ ≅Ζ−

1 2

3

4
5

6

8

9
10

7
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Κ∞Θλ VIII62

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

∆σßúΡôχ€ ↑ΞςδΚûΖ ♦τΞÚλ ≅γΟΞûΠ♠ο ♣ςκ× 9

0 ´ ´ ´ ´ ´ P ´
1

2

3

4

5

6

7

8

0/

ΒςηÓ ú⊥ô⁄ ΒûΠκΣχΚδΚρ ùΚôηΟ ΡôσΚςδΚρ ΒûΠΚςδΚρ ΑÏλ−

∋≅( ΦϕΘ Ξ⁄ΞδΚρ ΒûΠΚςδΚρ ΑÏλ>

∋Α( ΒûΠΚςλ úΞß ΦϕΘ Ση×ΚûΖ ùΚôηÓρΖÕ>

ΡôτÏ ùΜδúΚôΠδΚûΖ ùΚôηΟ ΒûΠΚςδΚρ ùΜπΞΚδΚρ ΑÏλ−

∋≅( ΦϕΘ Ξ⁄ΞδΚρ ùΜπΞΚδΚρ ΑÏλ>

∋Α( ùΜπΞΚιƒτ Ση×Κρ ΥôûΞ>

ΡôτÏ ΜΤΤô∴ ΣχΚδΚûΖ ùΚôηΟ ΒûΠΚςλ ΙÚ ΜôµΜÕςλ ΑÏλ−

∋≅( ΦϕΘ Ξ⁄ΞδΚρ ΜôµΜÕςδΚρ ΑÏλ>

∋Α( ΜôµΜÕςιƒτ Ση×Κρ ΥôûΞ>

ΡôτÏ ùΜδúΚôΠδΚρ ùΚôηΟ ΜôµΜÕςλ ΙÚ ΜÕςλ ΑÏλ−

∋≅( ΦϕΘ Ξ⁄ΞδΚρ ΜÕςδΚρ ΑÏλ>

∋Α( ΜÕςιƒτ Ση×Κρ ΥôûΞ>

Ïû[ϕΘÕ ΙÚ ú⊥ô⁄ ΒûΠκΣχΚδΚρ ùΚôηΟ ΡôσΚςλ Μ↔ΞΚλ Φ∴κΣÓλ−

∋≅( ΦϕΘ Ξ⁄ΞδΚρ Μ↔ΞΚλ ΑÏλ>

∋Α( Μ↔ΞΚιƒτ Ση×Κρ ΥôûΞ>

ΡôσΚςδΚρ
ΒςηÓ

ú⊥ô⁄

ΒûΠ

ΣχΚδΚρ

ΙÚ ú⊥ô⁄

ΒûΠ

ΣχΚδΚρ

ΡôτÏ

ùΜδ

úΚôΠδΚρ

1 ú⊥ô⁄

Φƒν

ΣχΚδΚρ

ΜΤλ

1 ú⊥ô⁄

Φƒν

úΚôΠδΚρ

ΜΤλ

1 ú⊥ô⁄

≅ÓιÕρΖ

ΣχΚδΚρ

ΜΤλ

3

ΣχΚδΚρ

ΜΤλ
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ΡôσΚςδΚûΖ ΞûςΘο 63

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

0ΞÕ Τσßλ 7ΞÕ ΡôσΚςδΚûΖ Κôσ[ô⁄Κρ ∋Kites( Φτ€ú[ôλ− Κôσ[ô⁄Κ↓τ ′Ω

Ση×ΚûΖ ΦÝÕ−

′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

0− ΙπùΞôÚ ùΜπΞΚØλ ΒûΠΚςλ ΑÏΤô> ΙπùΞôÚ ΒûΠΚςØλ ùΜπΞΚλ
ΑÏΤô>

1− ∆Τô ϑν Β±κ× ΘΥôν ùΜµƒÚχ€[ôρ− ≅Ξρ ≅ϕΘ Β±κûΣ ùΜπΞΚΞ⁄Ξιƒο
≅ûΤχΚ ♣û∴ιΘôρ− ≅Õ ΙÚ ùΜπΞΚλ Θôτ ΦτΣûΘ ΦιΘû∴
↑ιƒΥôΜΤô∴ Ξ→Κ↓ο ≅Ξρ Μ↔ΣôνχΚ Ø⁄Ùλ>

ΒûΘ ùΜµ

60o úΚôΠιûΘ ∆τ∴ôο ΞûςΥ Ø⁄ΥΤô>

≅àΤƒΥ↓χΚκΣγΟÕ ≅àΤƒΥ↓χΚκΣΟôΘÕ

úΚôΠΤô±

A straight edge

Compasses

One pair of opposite sides
are parallel

Trepezium

Parellogram

Rhombus

Kite

Rectangle

Square

Two pair of opposite sides
are equal and parallel

Adjacent sides
are equal

Adjacent sides
are equal

Each vertex angle is 90o

Each vertex angle is 90o

QuadrilateralΡôσΚςλ

Μ↔ΞΚλ

ΒûΠΚςλ

ΜôµΜÕςλ ΜÕςλ

ùΜπΞΚλ

  Κôσ[ô⁄∋Kite(
ΙÚ ú⊥ô⁄

ΦƒνΣχΚδΚρ
ΒûΠ

ΙπùΞôÚ ∆ε′χúΚôΠØλ

ΒςηÓ ú⊥ô⁄ ΦƒνΣχΚδΚρ
ΜΤλ úΤÛλ ΒûΠ

≅ÓιÕρΖ ΣχΚδΚρ ΜΤλ ≅ÓιÕρΖ
ΣχΚδΚρ ΜΤλ

ΙπùΞôÚ ∆ε′χúΚôΠØλ

úΡςô∴ ↑↓λ×ρΖ
≅ΖÜúΚôρ

ΚΞςôΥλSCERT T
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

60o
60o

A B

C

60o

E F

G

ΦÓιÕχΚôγÓΚûΖ ΚΞ±ιÕ ΞûςØû[ Σ⁄ΚûΖ ΦÝÕ>

(i)

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

(ii)

ÐABC = 120o ÐEFG = 30o

(iii)

ÐPSR = 90o

(iv)

  ÐQST = 45o

P Q

R

S

60o

A

C

B

P Q

R

S

P Q

R

S

T

30o
30
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ΡôσΚςδΚûΖ ΞûςΘο 65

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

2−1 ΡôσΚςιûΘ ΞûςΘο

•úΨ ∆ρΖ ≅ΖÜΚρ ùΚôÓχΚκΣγΟôο Ρôλ ΡôσΚςδΚûΖ ΞûςΥΩôλ−

0− ΡôτÏ ΣχΚδΚρ+ ΙÚ úΚôΠλ ùΚôÓχΚκΣγΟôο (S.S.S.S.A)

1− ΡôτÏ ΣχΚδΚρ+ ΙÚ êûΩ↑γΟλ ùΚôÓχΚκΣγΟôο (S.S.S.S.D)

2− êτß ΣχΚδΚρ ΒςηÓ êûΩ↑γΟδΚρ ùΚôÓχΚκΣγΟôο (S.S.S.D.D)

3− ΒςηÓ ≅ÓιÕρΖ ΣχΚδΚρ+ êτß úΚôΠδΚρ ùΚôÓχΚκΣγΟôο (S.A.S.A.A)

4− êτß ΣχΚδΚÞλ+ ΒςηÓ ∆γúΚôΠδΚρ ùΚôÓχΚκΣγΟôο (S.A.S.A.S)

2−1−0 ΞûςΘο 9 ΡôτÏ ΣχΚ ≅ΖÜΚÞλ ΙÚ úΚôΠØλ ùΚôÓχΚκΣγΟôο

(S.S.S.S.A)

ΦÓιÕχΚôγÓ 0 9 PQ = 4.5 ùΜ−Á,   QR = 5.2  ùΜ−Á, RS = 5.5ùΜ−Á,   PS  =  4  ùΜ−Á
Τσßλ Ð PQR = 120o ≅ΖÜΚρ ùΚôηΟ PQRS ΡôσΚςιûΘ ΞûςΚ−

¾νÜ 9

Σ⁄ 0 9 úΘûΞΥô∴ ΡôσΚςιƒτ Τôƒ↔ΣΟλ ΞûςϕÕ ≅Θτ

≅ΖÜΚûΖ Ï°κ♦ΟÜλ− ≅ûΞ úΣôÕΤô∴Θô>

Σ⁄ 1 9 Σ−úΚô−Σ− ΣηûΣ ΣΥτΣÓιƒ PQ = 4.5 ùΜ−Á,

              ÐPQR = 120o  QR = 5.2 ùΜ−Á
≅ΖÜΚρ ùΚôηÓ D PQRΗ
ΞûςΚ−

120o

5.2cm

4.5cmP Q

R

4−1ùΜ−Á

3−4ùΜ−Á

4.5cm

5.5cm

4cm 5.2cm
120o

P Q

RS 4−4ùΜ−Á

4−
1ù

Μ−
Á

3−4ùΜ−Á

3ùΜ−Á
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

Σ⁄ 2 9 ΡôτΚôΞÕ Øû∴ ‘S’Η+
Ï°χΚ+ P Η ûΤΥΤôΚ

ùΚôηÓ 3 ùΜ−Á Αςλ

∆ρΖ ΙÚ↑ο ΞûςΥÜλ

(PS = 4 ùΜ−Á(− ♦τ R Η
ûΤΥΤôΚ ùΚôηÓ 4−4 ùΜ−Á

Αςλ ∆ρΖ Τσù[ôÚ ↑ο

ΞûςΥÜλ+ (RS = 4−4ùΜ−Á(−
ΒÕ Øτ× ΞûςϕΘ ↑οûΩ

Sο ùΞγÓλ−

Σ⁄ 3 9 PS ûΥÙλ RS ûΥÙλ

ΒûΠχΚÜλ− PQRS
úΘûΞΥô∴ ΡôσΚςλ ΑÏλ−

ΦÓιÕχΚôγÓ 19 ABCD ΒûΠΚςλ ΞûςΚ+ ùΚôÓχΚκΣγΟ ≅ΖÜΚρ AB = 5ùΜ−Á,
BC = 3.5 ùΜ−Á  Ð A = 60o.

¾νÜ 9

Σ⁄ 0 9 ΙÚ Τôƒ↔ ΣΟλ ΞûςΚ− ∋ΙÚ′[κ× ΡôσΚςλ(
♦[Ï ùΚôÓχΚκΣγΟ ≅ΖÜΚûΖ Ï°χΚÜλ−
ΒδÏ êτß ≅ΖÜΚρ ùΚôÓχΚκΣγÓρΖ∴−
Α∴ôο ABCD ΙÚ ΒûΠΚςλ Φ∴úΞ  CD
= AB = 5 ùΜ−Á                     AD = BC
= 3.5 ùΜ−Á− ΦÝΘΩôλ ∋ΦκΣ⁄>(
ΒκúΣôÕ ùΤôιΘλ 4 ≅ΖÜΚρ
€ûΟιÕρΖ∴−

Σ⁄ 19 AB  =  5ùΜ −Á , ÐA = 60o

AD = 3.5 ùΜ−Á ≅ΖÜΚρ ùΚôηΟ

DBAD Ξûς−                     .

120o

5.2cm

4.5cmP Q

R

S

120o

5.5cm

4cm 5.2cm

4.5cmP Q

R

S

5cm

?

3.5cm 3.5cm

A B

CD

60o

5cm

3.5cm

D

A B

x

60o

3ùΜ−Á

3−4ùΜ−Á

3−4ùΜ−Á

4−1ùΜ−Á

4−1ùΜ−Á

4−4ùΜ−Á

4ùΜ−Á

4ùΜ−Á

2−4ùΜ−Á

2−4ùΜ−Á

2
−4
ù
Μ−
Á

SCERT T
ELA

NGANA
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

Σ⁄ 2 9 Τσ[ ΒςηÓ

≅ Ζ Ü Κ ρ

BC<2−4ùΜ−Á DC < 4
ùΜ−Á,Η ΣΥτΣÓιƒ

ΡôτΚôΞÕ Øû∴ ‘C’
Η Ï°−

Σ⁄ 3 9 B,  C ûΥ

ΒûΠχΚÜλ+ C,  D
ûΥ ΒûΠχΚÜλ+

ABCD úΘûΞΥô∴

ΒûΠΚςλ ΑÏλ−

∋ ≅ Ζ Ü ú Κ ô ο +

úΚôΠΤô±ûΥ ΣΥτΣÓιƒ ΒûΠΚςιƒτ ΣηûΣ Μ↔Σôν (

ΡôσΚςλ ΞûςΘÛχΚô∴ Σ⁄♣ûΩΚûΖ ≅°ΥΩôλ−

Σ⁄ 0 9 ØΘ←ο Τôƒ↔ ΣΟλ Ξûς−

Σ⁄ 1 9 ùΚôÓχΚκΣγΟ ≅ΖÜΚρ úΣôÕΤô∴Õ ≅οΩ Φτ[ôο ΣΟιûΘ Ρτ[ôΚ

ΑµÜ ùΜµ− úΘûΞΥô∴ ≅ΖÜΚûΖ ùΣ[+ ΣΟιƒτ ′[κ× Ση×ΚûΖ

ΣΥτΣÓιΘ ØΥσ′ ùΜµ−

Σ⁄ 2 9 ΗϕÕ ≅ΖÜΚ↓ο êτß ≅ΖÜΚûΖ ùΚôηÓ ØχúΚôΠλ Ξûς− Τσ[

≅ΖÜΚûΖ ΡôτΚôΞÕ Øû∴ Ï°χΚ ΣΥτΣÓιÕ−

Σ⁄ 39 ΞûςØû[ûΥ ΦÝÕ−

Σ♠σ′-2−0

•úΨ ∆ρΖ ≅ΖÜΚûΖχ ùΚôηÓ ΡôσΚςδΚρ ΞûςΥÜλ− ΞûςØû[ûΥ ΦÝÕ

(a) ΡôσΚςλ ABCD ♠ο AB = 5.5ùΜ−Á,  BC = 3.5ùΜ−Á, CD = 4ùΜ−Á, AD = 5ùΜ−Á
Τσßλ  ÐA  = 45o.

(b) ΡôσΚςλ BEST ♠ο BE = 2.9ùΜ−Á, ES = 3.2ùΜ−Á, ST = 2.7ùΜ−Á, BT = 3.4ùΜ−Á
Τσßλ  ÐB = 75o.

(c) ΒûΠΚςλ PQRS ♠ο PQ = 4.5 ùΜ−Á, QR = 3ùΜ−Á Τσßλ  ÐPQR = 60o.

5cm

3.5cm

CD

A B

x

60o

60o

5cm

3.5cm
3.5cm

5cm
CD

A B

x

4ùΜ−Á

2−4ùΜ−Á

2−4ùΜ−Á

4ùΜ−Á

2−4ùΜ−Á

4ùΜ−Á
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

(d) ΜôµΜÕςλ MATH ♠ο AT = 4 ùΜ−Á, ÐMAT = 120o.

(e) ùΜπΞΚλ FLAT ♠ο FL = 5 ùΜ−Á,  LA = 3 ùΜ−Á.

(f) ΜÕςλ LUDO  ♠ο LU = 4.5 ùΜ−Á.

2−1−1− ΞûςΘο 9 ΡôτÏ ΣχΚδΚÞλ+ ΙÚ êûΩ↑γΟØλ ùΚôÓχΚκΣγΟôο

∋S.S.S.S.D.(

ΦÓιÕχΚôγÓ 2 9 ABCD ΡôσΚςλ ΞûςΚ AB = 4 ùΜ−Á, BC = 3.6 ùΜ−Á, CD = 4.2
ùΜ−Á, AD = 4.8 ùΜ−Á  AC = 5 ùΜ−Á.

¾νÜ 9

Σ⁄ 0 9 ùΚôÓχΚκΣγΟ ≅ΖÜΚ↓τ Σ⁄ ΡôσΚςλ ABCDτ
Τôƒ↔ΣΟλ ΞûςΚ− ∋ùΚôÓχΚκΣγΟ ≅ΖÜΚρ

úΣôÕΤô∴Θô> ΒοûΩΥô> Φτß ΑµÜ ùΜµ−

úΣôÕΤô∴Õ Φ±ο ùΘôΟνϕÕ Ξûς− ΒοûΩ Φ±ο

↑ΞςδΚρ úΣôÕΤô∴Õ ΒοûΩ Φτß Ø⁄Ü ùΜµΥΩôλ(

Σ⁄ 1 9  AB = 4 ùΜ−Á ., BC = 3.6 ùΜ−Á− Τσßλ

AC = 5ùΜ−Á− ≅ΖÜΚρ ùΚôηΟ DABCΞûς−

Σ⁄ 29 Ρôλ ΡôτΚôΞÕ Øû∴ ‘D’ ûΥ Ï°χΚ

úΞηÓλ− ΒÕ ACτ ≅ÓιΘ ΣχΚιƒο

ΒÚχÏλ− Φ∴úΞ A ûΞ ûΤΥΤôΚ

ùΚôηÓ AD < 3−7ùΜ−Á ΑςØûΟΥ

ΙÚ↑ο ΞûςΥÜλ− ♦τ C Η ûΤΥΤôΚχ

ùΚôηÓ CD < 3−1ùΜ−Á ΑςØρΖ

Τσù[ôÚ ↑ο ØΘο ↑οûΩ ùΞγÓλΣ⁄

ΞûςΥÜλ− ≅Õ D ×ρ↓ΥôÏλ−

A B

C

3.6cm

4cm

5cm

A B

C

D

3.6cm

4cm

5cm

4ùΜ−Á

4ùΜ−Á

3ùΜ−Á

3ùΜ−Á

2
−5
ù
Μ−Á

2
−5
ù
Μ−Á

A B

C

D

4.8cm
3.6cm

4.2cm

4cm

5cm4ùΜ−Á

3ùΜ−Á

2
−5
ù
Μ−Á3

−7
ù
Μ−
Á

3−1ùΜ−Á
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Σ⁄ 39 A,  D ûΥ ΒûΠχΚÜλ+ C,  D ûΥ

ΒûΠχΚÜλ−ABCD úΘûΞΥô∴ ΡôσΚςλ

ΑÏλ−

ΦÓιÕχΚôγÓ 3 9 ΜôµΜÕςλ BEST ΞûςΥÜλ− Βƒο

BE < 3−4ùΜ−Á  ET < 4 ùΜ−Á

¾νÜ 9

Σ⁄ 0 9 ΙÚ ΜôµΜÕςιƒτ Τôƒ↔ ΣΟλ ΞûςΚ− ∋′[κ×

ΡôσΚςλ( Βƒο ≅û∴ιÕκ ΣχΚδΚÞλ ΜΤλ−

Φ∴úΞ BE = ES = ST = BT = 4.5 ùΜ−Á ΒûΘ

Τôƒ↔ ΣΟιƒο Ï°χΚÜλ− ΒκúΣôÕ ΒϕΘ

≅ΖÜΚûΖχ ùΚôηÓ ΣΟλ ΞûςΥΩôλ−

Σ⁄ 1 9 BE = 4.5ùΜ−Á,    ET = 5ùΜ−Á ,  BT = 4.5ùΜ−Á
≅ΖÜΚûΖ ùΚôηÓ ΞûςΘ#τ

Σ−Σ−Σ−ΣηûΣ ΣΥτΣÓιƒ DBET Ξûς

Σ⁄ 2 9 ÁΘØρΖ ΒςηÓ ≅ΖÜΚρ

ES = 4.5ùΜ−Á+ ST = 4.5ùΜ−Á
ùΚôηÓ ↑οΚρ ΞûςϕÕ

ΡôτΚôΞÕ Øû∴ ‘S’Η Ï°−

B E

T S

4.5cm

5cm

B E

T

4.5cm

5cm

4.
5c

m

B E

T S

4.5cm

5cm

4.
5c

m

A B

C

D

4.8cm

3.6cm

4.2cm

4cm

5cm

4ù
Μ−Á

3−4ùΜ−Á

3−4ùΜ−Á

3−4ùΜ−Á

3
−4
ù
Μ−
Á

3
−4
ù
Μ−
Á

4ùΜ−Á

4ùΜ−Á

3ùΜ−Á

4ùΜ−Á

3−1ùΜ−Á

3−7ùΜ−Á 2
−5
ù
Μ−Á
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Σ⁄ 3 9 E, S ûΥ ΒûΠχΚÜλ+ S, T ûΥ

ΒûΠχΚÜλ úΘûΞΥô∴

ΜôµΜÕςλ BEST ΑÏλ−

 ØΥτß Σôν

0− BA = 5 ùΜ−Á,  AT = 6ùΜ−Á  AS = 6.5ùΜ−Á ≅ΖÜΚρ ùΚôηΟ

ΒûΠΚςλ BATS Η ΞûςΥ Ø⁄ÙΤô> ↑Ξ↔−

1− ΙÚ ΤôΠΞτ PL  =  3ùΜ−Á,  LA  =  4ùΜ−Á, AY = 4.5ùΜ−Á,           PY
= 2ùΜ−Á , LY = 6ùΜ−Á ≅ΖÜΚρ ùΚôηΟ ΡôσΚςλ ΞûςΥ ØΥσ′

ùΜµΘôτ− Α∴ôο ≅Ξ∴ôο PLAY ΞûςΥ Ø⁄Υ↑οûΩ− Γτ>

úΤσΚηΟ ΡôσΚςδΚûΖ ΞûςΥ ØΥτßΣôν+ úΤÛλ ΚôςΠδΚûΖ

áß−

Σ♠σ′-2−1

•úΨ ùΚôÓχΚκΣγΟ ≅ΖÜΚûΖ ΣΥτΣÓιƒ ΡôσΚςδΚρ ΞûςΚ9

(a) ΡôσΚςλ ABCD ♠ο AB = 4.5ùΜ−Á,  BC = 5.5ùΜ−Á, CD = 4ùΜ−Á, AD = 6ùΜ−Á
Τσßλ AC =  7 ùΜ−Á

(b) ΡôσΚςλ PQRS♠ο PQ = 3.5ùΜ−Á,  QR  =  4ùΜ−Á,  RS  =  5ùΜ−Á,  PS  =  4.5ùΜ−Á
Τσßλ QS =  6.5ùΜ−Á

(c) ΒûΠΚςλ ABCD ♠ο  AB =  6ùΜ−Á, BC = 4.5ùΜ−Á Τσßλ BD = 7.5ùΜ−Á

(d) ΜôµΜÕςλ NICE♠ο NI = 4ùΜ−Á Τσßλ IE = 5.6ùΜ−Á

2 −2 −2 −  ΞûςΘο9 êτß ΣχΚδΚÞλ+ΒςηÓ êûΩ↑γΟδΚÞλ

ùΚôÓχΚκΣγΟôο−∋S.S.S.D.D(

ΦÓιÕχΚôγÓ 4 9 ΡôσΚςλ ABCD ΞûςΚ− ΒδÏ AB = 4.5ùΜ−Á, BC = 5.2ùΜ−Á,
CD = 4.8ùΜ−Á ΒςηÓ êûΩ↑γΟδΚρ  AC = 5ùΜ−Á BD = 5.4ùΜ−Á.

B E

T S

4.
5c

m

4.5cm

4.5cm

5cm

4.
5c

m

3−4ùΜ−Á

3−4ùΜ−Á

3
−4
ù
Μ−
Á

3
−4
ù
Μ−
Á

4ùΜ−Á
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¾νÜ 9

Σ⁄ 0 9 ØΘ←ο Ρôλ ΡôσΚςλ ABCD τ ΣΟλ ΞûςΥΩôλ−

ùΚôÓχΚκΣγΟ ≅ΖÜΚûΖ Ï°χΚÜλ− ùΚôÓχΚκΣγΟ

≅ΖÜΚûΖ ùΚôηÓ DABC ΞûςΥ Ξôµκ×ρΖÕ−

Σ⁄ 19 ΣχΚλ+ ΣχΚλ+ ΣχΚλ ΣηûΣ ΣΥτΣÓιƒ

AB = 4.5ùΜ−Á, BC = 5.2ùΜ−Á Τσßλ AC = 5ùΜ−Á
≅ΖÜΚρ ùΚôηÓ DABCΞûς−

Σ⁄ 2 9 B Η ûΤΥΤôΚÜλ 4−3ùΜ−Á Αςλ ùΚôηΟ

ΞγΟ↑ο Ιτû[ Ξûς +  CΗ

ûΤΥΤôΚÜλ 3−7ùΜ−Á Αςλ ùΚôηΟ

Τσù[ôÚ ΞγΟ↑ο Ξûς−ΒςηÓ

↑οΚÞλ ùΞγÓλ ×ρ↓ûΥ DΦ∴χ

Ï°−

Σ⁄ 3 9 C,DûΥÙλ+ B,DûΥÙλ Τσßλ A,D
ΒûΠχΚÜλ−ABCD úΘûΞΥô∴

ΡôσΚςλ ΑÏλ−

A B

C

4.5cm

5.2cm

5c
m

5.4cm

A B

D

C

4.5cm

5.2cm

5c
m

5.4cm

A B

D

C

4.8
cm

4.5cm

5.2cm

5c
m

5.4cm

4ù
Μ−
Á

4ù
Μ−
Á

4ù
Μ−
Á

4−1ù
Μ−Á

4−1ù
Μ−Á

4−1ù
Μ−Á

3−4ùΜ−Á

3−4ùΜ−Á

3−4ùΜ−Á

4−3ùΜ−Á

3−
7ù
Μ−Á

A B

D

C

4.8
cm

4.5cm

5.2cm5c
m

5.4cm

4−1ù
Μ−Á

4ù
Μ−Á

3−4ùΜ−Á

4−3ùΜ−Á

3−7
ùΜ
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′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

0− ØΘ#ο ØχúΚôΠλABCûΥ ΞûςϕÕ+ ♦τ ΡôτΚôΞÕ Øû∴ CûΥ Ï°ιÕ

úΤúΩ ùΚôÓχΚκΣγΟ ΡôσΚςιûΘ ΞûςΥ Ø⁄ÙΤô> ΚôςΠλ áß−

1− PQRS ΡôσΚςλ PQ = 3ùΜ−Á.,  RS = 3ùΜ−Á., PS = 7.5ùΜ−Á.,  PR = 8ùΜ−Á Τσßλ

SQ = 4ùΜ−Á. ùΚôηÓ ΡôσΚςλ PQRS ΞûςΚ− ∆δΚÞûΟΥ νûΞ ♣ΥôΥκΣÓιÕ−

Σ♠σ′-2−2

•úΨ ∆ρΖ ≅ΖÜΚûΖ ΣΥτΣÓιƒ ΡôσΚςλ ΞûςΚ−

(a) ΡôσΚςλ GOLD ΞûςΚ− OL = 7.5ùΜ−Á.,  GL = 6ùΜ−Á., LD = 5ùΜ−Á.,  DG = 5.5ùΜ−Á−
Τσßλ  OD = 10ùΜ−Á.
(b) ΡôσΚςλ PQRS♠ο PQ = 4.2ùΜ−Á., QR = 3ùΜ−Á., PS = 2.8ùΜ−Á., PR = 4.5ùΜ−Á−

Τσßλ QS = 5 ùΜ−Á.

2−2−3 ΞûςΘο  9 ΒςηÓ ≅ÓιÕρΖ ΣχΚδ↓τ ¿ΖδΚÞλ+êτß

úΚôΠδΚÞλ ùΚôÓχΚκΣγΟôο−∋S.A.S.A.A.(

úΘûΞΥô∴ ΡôσΚςιûΘ Øτ× úΣôΩúΞ ΞûςΥΩôλ− Α∴ôο ΞûςΘ#ο

ùΚôÓχΚκΣγÓρΖ úΚôΠδΚ↓ο+ ♣ûΩ úΚôΠδΚÞχÏ ≅ΖÜúΚôο Τσßλ

ΚΞςôΥιûΘ ΣΥτΣÓιÕ Τσ[ úΚôΠδΚÞχÏ

úΚôΠΤô±ûΥ ΣΥτΣÓιÕ−

ΦÓιÕχΚôγÓ 5 9 PQ = 4ùΜ−Á., QR =
4.8ùΜ−Á., ÐP = 75o,ÐQ =
100o Τσßλ  ÐR  =
120o≅ΖÜΚρ ∆ρΖ

ΡôσΚςλ PQRS ΞûςΚ−
¾νÜ 9
Σ⁄ 0 9 ΡôσΚςιƒτ Τôƒ↔ΣΟλ ΞûςϕÕ

≅ΖÜΚûΖ Ï°− úΚôΠδΚρ
ΞûςΥ Μ↔Υô∴ ΚÚ↑ûΥ
úΘνϕùΘÓ−

Σ⁄ 19 Σ−úΚô−Σ ΣηûΣ ΣΥτΣÓιƒ
PQ  =  4   ùΜ−Á., ÐQ = 100o, QR  = 4.8 ùΜ−Á−
≅ΖÜΚρ ∆ρΖ D PQRΞûςΚ −  ∋PRΗ
ΒûΠχΚ Γτ ×ρ↓úΚôÓΚûΖ
ΣΥτΣÓιƒ♠Úχ€ú[ôλ> ≅ÓιΘΣ⁄♠ο
ΒÕ Θ↑νχΚκΣÓ€[Õ(

P Q

R

S

75o

12
0o

100o

4cm

4.
8c

m

P Q

R

100o

X

4cm

4.
8c

m
360o Η ΜΤΤôΚ ♦↔χΚχá⁄Υ

úΚôΠδΚΖô∴ 0o, 30o, 45o, 60o, 90o,
120o, 180o Κρ ♣ûΩ úΚôΠδΚρ

(standard angles) Φ∴κΣÓλ.

3ùΜ−Á

3ùΜ−Á

3
−7
ù
Μ−Á

3
−7
ù
Μ−ÁSCERT T
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Σ⁄ 29 ÐP = 75o ΞûςΚ− PY
uuur

úΚôÓ ΞûςΚ− 75o ΦπΞôß

ΞûςΥκΣγ⁄Úχ€[Õ ΦτΣÕ

∆∴χÏ ×↔€[Θô>

(a) P♠#ÚϕÕ ΙÚ ↑ο ΞûςΚ−

ΒÕ PQΗ P ♠ο ùΞγÓλ− P¢
Η ûΤΥΤôΚχ ùΚôηÓ ≅úΘ

≅ΖÜ Αςλ ùΚôηΟ ΒςηÓ

↑οΚρ ΞûςΚ− ≅ûΞ A,  B
Κ↓ο ùΞγÓ€τ[∴− ≅ûΞ

60o ,  120o úΚôΠδΚûΖ

∆ÚΞôχÏλ−

(b)A,B ♠#ÚϕÕ úΚôΠδΚ↓τ

ΒÚΜΤùΞγ⁄Κρ ΞûςΚ− ≅Õ

Cο 90o∆ρΖΞôß  Cο

ùΞγÓ€[Õ−

(c) A,  C #ÚϕÕ  úΚôΠ

ΒÚΜΤùΞγ⁄ ΞûςΚ −

ΒÚΜΤùΞγ⁄ êΩΤôΚ  (60o +
90oτ ûΤΥ Τƒκ× ) 75o

€ûΟχÏλ−

Σ⁄ 39 ÐR = 120o ΞûςΚ− PY
uuur

 Η Sο

ΜϕƒχÏΤôß RZ
uuur

úΚôγûΟ

ΞûςΚ−PQRS ΦτΣÕΡΤχÏ

úΘûΞΥô∴ ΡôσΚςλ ΑÏλ−

P Q

R

Y

75o 100o

X

4cm

4.
8c

m

AB
C

P Q

R

S

Y
Z

75o

12
0o

100o

X

4cm

4.
8c

m

AB
C

P¢
3ùΜ−Á

3ùΜ−Á

3
−7
ù
Μ−Á

3
−7
ù
Μ−Á
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L

EB

135o

45o

T

5cm

4.2cm

X

L

EB

45o

5cm

4.2cm

 ′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

0− P ο 75o χÏ ΣƒΩôΚ 100o ΒÚϕΘôο ΡôσΚςλ PQRS Η ∆τ∴ôο ΞûςΥ

Ø⁄ÙΤô>

1− PL = 6 ùΜ−Á,  LA = 9.5 ùΜ−Á,  ÐP = 75o,ÐL = 15o ,ÐA = 140o Φ±ο ΡôσΚςλ

PLAN Η ∆τ∴ôο ΞûςΥ Ø⁄ÙΤô>

∋ΙπùΞôτ°σÏλ Τôƒ↔ ΣΟλ ΞûςϕÕ ≅ûΘ ΑµÜ ùΜµ( ∆τàûΟΥ Ø⁄ÜχÏ

ΚôςΠλ áß−

ΦÓιÕχΚôγÓ 6 9 ΡôσΚςλ BELT  ΞûςΚ− BE = 4.2ùΜ−Á, EL = 5ùΜ−Á, ÐT = 45o.

¾νÜ 9

Σ⁄ 0 9 ΒûΠΚςλ BELTτ Τôƒ↔ΣΟλ ΞûςϕÕ ≅ƒο

≅ΖÜΚûΖ Ï°χΚÜλ− ∋ΒûΞ ΞûςΥ

úΣôÕΤô∴Θô>(

ΑςôµΘο 9

ΒδÏ ùΚôÓχΚκΣγÓρΖ ≅ΖÜΚρ ΒûΠΚςλ ΞûςΥ úΣôÕΤô∴Õ ≅οΩ−

Φ∴úΞ ΒûΠΚςιƒτ Ση×ΚûΖ ΣΥτΣÓιƒ úΘûΞΥô∴ ≅ΖÜΚûΖ

ΚηΟ°ΥΩôλ− ϑν ΒûΠΚςιƒο Φƒν úΚôΠδΚρ ΜΤλ− Φ∴úΞ   ÐE =

ÐT = 45o  ΒςηÓ ≅ÓιÕρΖ úΚôΠδΚρ ♥ûΚ ♣ςκ♦− Φ∴úΞ

ÐL = 180o - 45o = 135o.

ÐB = ÐL = 135o

Σ⁄ 1 9 Σ −úΚô −Σ ΣηûΣ ΣΥτΣÓιƒ

BE = 4.2ùΜ−Á,  ÐE = 45o, EL  = 5ùΜ−Á

≅ΖÜΚρ ∆ρΖ DBEL ΞûςΚ−

4ùΜ−Á

4ùΜ−Á

3−1ùΜ−Á

3−1ùΜ−Á
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Σ⁄ 2 9 ÐB = 135o ΞûςΚ− ♦[Ï  BY
uuur

ûΥ ΞûςΚ−

Σ⁄ 3 9 ÐL = 135o ΞûςϕÕ+ ♦[Ï BY
uuur

Η T ο ùΞγÓλΣ⁄ LN
uuur

 Η Ξûς−

BELT úΘûΞΥô∴ ΡôσΚςλ ∋≅ΘôΞÕ ΒûΠΚςλ(

ΒûΘ ùΜµ

ΒûΠΚςιƒτ Τσ[ Ση×ΚûΖ ΣΥτΣÓιƒ ΒûΠΚςλ BELT Η ΞûςΚ−

Σ♠σ′-2−3

•úΨ ùΚôÓχΚκΣγÓρΖ ≅ΖÜΚûΖ ΣΥτΣÓιƒ ΡôσΚςλ ΞûςΚ9

(a) ΡôσΚςλ HELP ♠ο HE  = 6ùΜ−Á, EL = 4.5ùΜ−Á, ÐH=60o, ÐE =105o, ÐP= 120o.

(b) ΒûΠΚςλ GRAM ♠ο GR = AM = 5 ùΜ−Á, RA = MG = 6.2 ùΜ−Á  ÐR = 85o .

(c) ùΜπΞΚλ FLAG ♠ο FL = 6ùΜ−Á  LA = 4.2 ùΜ−Á.

Y

X

L

EB

135o

45o

5cm

4.2cm

Y

X

L

EB

135o

45o

135
o

N T

5cm

4.2cm3−1ùΜ−Á

3−1ùΜ−Á

4ùΜ−Á

4ùΜ−Á
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2−1−4 ΞûςΘο 9êτß ΣχΚδΚρ Τσßλ ΒςηÓ ΒûΟκΣγΟ úΚôΠδΚρ

ùΚôÓχΚκΣγ⁄ÚϕΘôο−∋S.A.S.A.S(

SAS ΣηûΣ ΣΥτΣÓιƒ ØχúΚôΠιûΘ ΞûςΞΘτ êΩλ ΒϕΘ ΞûΚΥô∴

ΡôσΚςδΚûΖ Ρôλ ΞûςΥΩôλ−

ΦÓιÕχΚôγÓ 7 9 AB = 5ùΜ−Á, BC = 4.5ùΜ−Á, CD = 6ùΜ−Á,            ÐB = 100o Τσßλ

ÐC = 75o ∆ρΖΞôß ΡôσΚςλ ABCD ΞûςΚ−

¾νÜ 9

Σ⁄ 0 9 ΞΨχΚλúΣôο ΙÚ Τôƒ↔ΣΟλ ΞûςΚ− ùΚôÓχΚκΣγΟ

≅ΖÜΚûΖ Ï°χΚÜλ− ùΚôÓχΚκΣγΟ ≅ΖÜΚρ

úΣôÕΤô∴Θô> ΒοûΩΥô> Φτß ΣôνχΚÜλ− úΣôÕλ

Φτ[ôο ΞûςΥÜλ−

Σ⁄ 1 9  Σ−úΚô−Σ− ΣηûΣκ ΣΥτΣÓιƒ

AB=  5ùΜ−Á ,   ÐB = 100o,
BC = 4.5 ùΜ−Á ≅ΖÜρΖ DABC
ΞûςΚ−

Σ⁄ 2 9 ÐC = 75o ΞûςΚ . CY
uuur

Η ΞûςΚ

5cm

C

100o

D 75o

A B

6cm

4.
5c

m
5cm

C

100o

A B

X

4.
5c

m

5cm

C

100o

75o

A B

6cm
Y

X

4.
5c

m

4ùΜ−Á

4ùΜ−Á

4ùΜ−Á

3
−4
ù
Μ−Á

3
−4
ù
Μ−Á

3
−4
ù
Μ−Á

5ùΜ−Á
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

Σ⁄ 3 9 CY  Η Dο ùΞγÓλΣ⁄
CΗ ûΤΥΤôΚ ùΚôηÓ

5ùΜ−Á Αςλ ∆ρΖ ΙÚ

ΞγΟ↑ο ΞûςΚ− A,D
ΚûΖε úΜν − ABCD
úΘûΞΥô∴ ΡôσΚςλ

ΑÏλ−

′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

ABχÏ ΣƒΩôΚ BCΗ ≅⁄κΣχΚΤôΚ ùΚôηΟ ΡôσΚςλ ABCD ΞûςΥ Ø⁄ÙΤô> ΙÚ

Τôƒ↔ ΣΟλ ΞûςϕÕ ΞûςØû[ΚûΖ ΦÝÕΚ−

Σ♠σ′-2−4

•úΨ ∆ρΖ ≅ΖÜΚÞχÏ ΡôσΚςδΚρ ΞûςΚ−

(a) ΡôσΚςλ PQRS ♠ο PQ  = 3.6ùΜ−Á,  QR = 4.5ùΜ−Á, RS = 5.6ùΜ−Á, ÐPQR = 135o

ÐQRS = 60o.
(b) ΡôσΚςλ  LAMP  ♠ο  AM = MP = PL = 5ùΜ−Á , ÐM = 90o, ÐP = 60o.

(c) Μ↔ΞΚλ ABCD ♠ο AB || CD,  AB = 8ùΜ−Á, BC = 6ùΜ−Á, CD = 4ùΜ−Á Τσßλ

ÐB = 60o.

2−1−5 ′[κ× ΞûΚ ΡôσΚςδΚûΖ ΞûςΘο

(a) ΜôµΜÕςλ ΞûςΘο 9

ΦÓιÕχΚôγÓ 8 9 êûΩ↑γΟδΚρ AC = 4.5ùΜ−Á Τσßλ
BD = 6 ùΜ−Á− ∆ρΖ ΜôµΜÕςλ ABCD Η ΞûςΚ−

¾νÜ 9
Σ⁄ 0 9 ΜôµΜÕςλ ABCD τ Τôƒ↔κΣΟλ ΞûςΚ− ≅ƒο

ùΚôÓχΚκΣγΟ ≅ΖÜΚûΖ Ï°χΚÜλ− ùΚôÓχΚκΣγΟ
≅ΖÜΚρ úΣôÕΤô∴Θô> ΒûΘ Σ↔≠Ωû∴ε ùΜµΥ
Μôµ ΜÕςιƒτ Ση×ΚûΖ Σ↔≠Ωû∴ε ùΜµÕ ΞûςΘο−

5cm

C

100o

D
75o

A B

6cm
Y

X

4.
5c

m

5ùΜ−Á

4ùΜ−Á

3
−4
ù
Μ−Á

2ùΜ−Á

2ùΜ−Á
3−4ùΜ−ÁSCERT T
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

ΑςôµΘο 9 ΜôµΜÕςιƒτ êûΩ↑γΟδΚρ ΙτßχùΚôτß

ùΜδÏιΘôΚ ùΞγÓ€τ[∴− AC Τσßλ BD ΒςηÓλ

ΜôµΜÕςλ ABCD♠τ êûΩ↑ΟΟδΚρ− ΒûΞ ‘O’−
Φτ[ ×ρ↓♠ο ùΞγÓ€τ[∴− ÐAOB = 90o úΤÛλ

OB = OD = 2
BD

 = 
6
2  = 3 ùΜ−Á

ΞûςΘ#τ Σ⁄ 1χÏ ùΘôΟνϕÕ ùΜο−

Σ⁄ 19 AC< 3−4 ùΜ−Á ΞûςΚ (ABCD ΜôµΜÕςιƒο
ΒÕ ΙÚ êûΩ↑γΟλ ΑÏλ( ≅ΘσÏ

ùΜδÏιÕ ΒÚΜΤùΞγ⁄ XY  Η ΞûςΚ− ùΞγÓλ

×ρ↓ûΥ ‘O’ Φτß Ï°−

Σ⁄ 29 Τσù[ôÚ êûΩ↑γΟλ BD + AC  χÏ

ùΜδÏιΘôΘΩôο+ BD ΦτΣÕ XY τ ΙÚ

ΣôΚλ− ΑΚúΞ ‘O’ ûΥ ûΤΥΤôΚχùΚôηÓ

2ùΜ−Á ΑςØρΖ ∋OB = OD = 3ùΜ−Á( ΒςηÓ

↑οΚûΖ ACτ ΒÚΣχΚØλ ΞûςΚ− ≅Õ
XY  Η B Τσßλ D ο ùΞγÓ€[Õ−

CA
4.5cm

X

Y

O

C

D

A

B

3cm

3cm

4.5cm

X

Y

O
3−4ùΜ−Á

3−4ùΜ−Á

3−4ùΜ−Á
2ùΜ−Á

2ùΜ−Á

2ùΜ−Á

2ùΜ−ÁSCERT T
ELA
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

C

D

A

B

3cm

3cm
4.5cm

X

Y

O

Σ⁄ 3 9 (i) A, B (ii) B, C (iii) C, D (iv) D,A ≅û∴ιÕ

×ρ↓ΚûΖÙλ ΒûΠχΚÜλ− ABCD
úΘûΞΥô∴ ΜôµΜÕςλ ΑÏλ−

′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

0− úΤúΩ ∆ρΖ ΡôσΚςιƒο ∋ΜôµΜÕςλ( AC χÏ ΣƒΩôΚ BD Η ≅⁄κΣχΚΤôΚ

ûΞιÕ ΞûςΥ Ø⁄ÙΤô> Ø⁄ΥôÕ Φ±ο ΚôςΠλ áß−

1− ΒςηÓ êûΩ↑γΟδΚ↓τ ¿ΖδΚρ ΜΤλ Φ±ο ∆∴χÏ €ûΟχÏλ ΣΟλ

Φτ∴> ΙÚ Τôƒ↔κΣΟλ ΞûςΚ− ΚôςΠλ áß−

Σ♠σ′-2−5

•úΨ ∆ρΖ ≅ΖÜΚûΖ ΣΥτΣÓιƒ ΡôσΚςδΚûΖ ΞûςΚ 9

(a) ΜôµΜÕςλ CART ♠ο CR = 6 ùΜ−Á,  AT = 4.8 ùΜ−Á

(b) ΜôµΜÕςλ SOAP ♠ο SA = 4.3 ùΜ−Á,  OP = 5 ùΜ−Á

(c) ΜÕςλ JUMP ♠ο êûΩ↑γΟλ 4.2 ùΜ−Á.

2ùΜ−Á

2ùΜ−Á

3−4ùΜ−Á
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

 Ρôλ Κσ[ûΞ

0− ΙÚ ΡôσΚςλ ΞûςΥ ΗϕÕ Θ±ιΘ ≅ΖÜΚρ úΘûΞ−

1− ΙÚ Θ±ιΘ ΡôσΚςλ ΞûςΥ

(a) ΡôτÏ ΣχΚδΚ↓τ ¿ΖδΚρ+ ΙÚ úΚôΠλ ùΚôÓχΚκΣΟ

úΞηÓλ−

(b) ΡôτÏ ΣχΚδΚ↓τ ¿ΖδΚρ+ ΙÚ êûΩ↑γΟλ ùΚôÓχΚκΣΟ

  úΞηÓλ−

(c) êτß ΣχΚδΚ↓τ ¿ΖδΚρ+ ΒςηÓ êûΩ↑γΟδΚρ

ùΚôÓχΚκΣΟ úΞηÓλ−

(d) ΒςηÓ ≅ÓιÕρΖ ΣχΚδΚρ+ êτß úΚôΠδΚρ ùΚôÓχΚκΣΟ

úΞηÓλ−

(e) êτß ΣχΚδΚρ+ ΒςηÓ ΒûΟκΣγΟ úΚôΠδΚρ ùΚôÓχΚκΣΟ

úΞηÓλ−

2− ΒςηÓ ′[κ× ΡôσΚςδΚΖô∴ ΜôµΜÕςλ+ ΜÕςλ ΞûςΥ ΒςηÓ

êûΩ↑γΟδΚρ ùΚôÓχΚκΣΟ úΞηÓλ−

Α′↔Υν Ï°κ×

ΚΞςôΥιûΘ ΣΥτΣÓιƒ ΞûςΥκΣÓλ úΚôΠδΚρ Õο#ΥΤôΚ ΒÚχÏλ− úΤÛλ ΘνχΚÃƒ♠ο ♣Ú♦χΚ

Ø⁄Ùλ− ≅ΖκΣΘσÏλ+ Μ↔ΣôνκΣΘσÏλ úΚôΠΤô±ûΥ ΣΥτΣÓιΘΩôλ− Φ∴úΞ ΡλØûΟΥ ΤôΠôχΚνΚρ

ΚΞςôΥιûΘ ΣΥτΣÓιƒ úΚôΠδΚρ ΞûςΘûΩ ΚσßχùΚôρΖ úΞηÓλ−

Ιτ°ûΠιÕ Τ€θε′χùΚôρ(Tile and Smile):
ΙπùΞôÚ úΚôΠØλ 180oχÏ Ïû[ΞôΚ ∆ρΖΞôß ΙÚ ΡôσΚςιûΘ Κô€Θιƒο ΚιΘ↔−

≅Ξσ°τ ΣχΚδΚ↓τ ûΤΥκ×ρ↓ΚûΖ Ï°ιÕ ΣΟιƒο Κôγ⁄ΥΣ⁄ ≅κ×ρ↓ΚûΖ

ΒûΠ−♦[Ï ûΤΥκ×ρ↓ΚûΖ ΒûΠχÏλ úΚôγÓιÕηåΚρ Ξ→úΥ T1, T2, T3, T4 Φτ[

ØχúΚôΠδΚûΖ ùΞγ⁄ ΦÓιΘôο P Φτ[ ΒûΠΚςλ €ûΟχÏλ−

ΒϕΘ ΡôτÏ ØχúΚôΠδΚûΖ Ιτ°ûΠκΣΘôο ΒûΠΚςλ €ûΟχÏΤô>ΒûΠΚςιƒτ ΣςκΣΖûΞ ∆ηûΤΥô∴

ΡôσΚςιƒτ ΣςκΣΖúΞôÓ ΦπΞôß Ικ♦Ο Ø⁄Ùλ>

T1

T2

T4

T3

P

úΞ⁄χûΚχΚôΚ ∋Just for fun( :
ΡôσΚςλ +  ΡôσΚςλ = ΒûΠΚςλ ?

ΙÚ Κô€ΘιûΘ ΒςηΟôΚ Τ⁄− ΚιΘ↔χúΚôûΩ ΣΥτΣÓιƒ ΙÚ ú⊥ô⁄ ΜνΞΜΤ Ï↑ ΡôσΚςιûΘ ΚιΘ↔− ØΘο ΡôσΚςιƒο

ØΘΩôΞÕ êûΩ↑γΟλ Ξ→úΥ ΚιΘ↔− ≅πΞôú[ ΒςηΟôΞÕ ΡôσΚςιƒο ΒςηΟôΞÕ êûΩ↑γΟλ Ξ→úΥ ΚιΘ↔−

ΡΤχÏ ΡôτÏ ØχúΚôΠδΚρ €ûΟχÏλ− ΒϕΘ ΡôτÏ ØχúΚôΠδΚûΖÙλ Ιτ°ûΠκΣΘôο ΒûΠΚςλ ∆ÚΞôÏλ

ΦτΣûΘ ♣Ú♦−SCERT T
ELA
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

AÓdÏdÏ±LÞm, AÓdÏLÞm

Aj§VôVmAj§VôVmAj§VôVmAj§VôVmAj§VôVm 4

4.04.04.04.04.0 A±ØLmA±ØLmA±ØLmA±ØLmA±ØLm

36 = 3 × 3 × 3 ×3 × 3 × 3  Utßm

3m = 3 × 3 × 3 × 3 × 3 × .................... (m Øû\Ls)

EeLÞdÏj ùR¬ÙUô?

ã¬V²u ®hPm H\dÏû\V 1,40,00,00,000 ÁhPoLs Utßm ã¬V²u GûP
H\dÏû\V 1, 989, 100, 000, 000, 000, 000, 000, 000, 000, 000
¡úXô¡WômLs. ã¬VàdÏm, éªdÏm CûPúV Es[ çWm 148,600,000,000
ÁhPoLs. AiPm úRôu± ÑUôWôL 12,000,000,000 YÚPeLs B¡\Õ G]
LQd¡PlTÓ¡\Õ. éª ÑUôWôL 1,353,000,000 L] ¡úXô ÁhPoLs LPp ¿ûW
ùTtßs[Õ.
JÚ NÕWeL AhûP«p(Chess Board) JqùYôÚ NÕWlùTh¥Ùm Rô²VjRôp
¨WlTlTÓ¡\Õ. ØRp NÕWlùTh¥«p JÚ Rô²VØm, CWiPôm NÕWlùTh¥«p
CWiÓ Rô²VeLÞm, êu\ôm NÕWlùTh¥«p SôuÏ Rô²VeLÞm, SôuLôm
NÕWlùTh¥«p GhÓ Rô²VeLÞm ¨WlTlTÓ¡\Õ. CqYôß JqùYôÚ NÕWl
ùTh¥«Ûm ARtÏ Øu ùTh¥«p ¨Wl©V Rô²V Gi¦dûLdÏ CWiÓ
UPeLôL ¨WlTlTÓ¡\Õ. CqYôß ¨Wl©dùLôiúP ùNu\ôp AkR NÕWeL
AhûP«Ûs[ 64 ùTh¥Lû[Ùm ¨WlT GjRû] Rô²VeLs úRûYlTÓ¡\Õ
G] EeLÞdÏj ùR¬ÙUô? 64 ùTh¥Lû[Ùm ̈ WlT 18,446,744,073,709,551,615
Rô²VeLs úRûYlTÓ¡\Õ.
CÕúTôuß ùT¬V GiLû[ ×¬kÕùLôs[Üm, GÝRÜm, T¥dLÜm L¥]UôL
Es[ùR] ùR¬V®pûXVô? CYtû\ AÓdÏdÏ± Y¥Yj§p GÝÕm Øû\ûV
¨û]ÜdÏd ùLôiÓYW ØVt£dLÜm.

1,40,00,00,000 Á  = 1.4×109 Á

101010101099999I 10u AÓdÏ 9 G] T¥dL úYiÓm.I 10u AÓdÏ 9 G] T¥dL úYiÓm.I 10u AÓdÏ 9 G] T¥dL úYiÓm.I 10u AÓdÏ 9 G] T¥dL úYiÓm.I 10u AÓdÏ 9 G] T¥dL úYiÓm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸rLiPYtû\ ÑÚdÏL.

(A) 37   ×  33 (B) 4 × 4 × 4 × 4 × 4 (C)  34× 43

2. IRWôTôj§tÏm §p$dÏm CûPlThP çWm 1674.9 ¡.Á. G]
Uj§V ùW«p ̈ ûXVm áß¡\Õ. CkR çWjûR ùNu¥ ÁhPoL°p
GqYôß GÝÕYôn? A±®Vp Ï±ÂÓ Øû\lT¥Ùm GÝRÜm.

109

Exponent

Base

AÓdÏ

A¥Uô]m
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

4.14.14.14.14.1 G§oUû\ AÓdÏd Ï±LÞP]ô] AÓdÏLsG§oUû\ AÓdÏd Ï±LÞP]ô] AÓdÏLsG§oUû\ AÓdÏd Ï±LÞP]ô] AÓdÏLsG§oUû\ AÓdÏd Ï±LÞP]ô] AÓdÏLsG§oUû\ AÓdÏd Ï±LÞP]ô] AÓdÏLs

ã¬V²u ®hPm = 1400000000 Á. = 1.4 × 109 Á.

AYLôhúWô Gi = 6.023 × 1023

NôRôWQUôL ùT¬V GiLû[ CqYôß ÑÚe¡V Y¥®p Ï±lTÕ YN§VôÏm.

B]ôp JÚ AXÏ Gi¦tÏm ªLd Ïû\Yô] GiûQ CqYôß ÑÚe¡V
Y¥®p GqYôß Ï±dLXôm?

ERôWQUôL RûXØ¥«u TÚUu = 0.000005 Á.

ûUdúWô ©$ªu TÚUu = 0.000015 Á.

CYtû\ Ko AX¡tÏm £±VRôL Es[ GiQôL GqYôß Ï±lTÕ G] LôiúTôm.

¸r YÏl©p Lt\ ¸rLiP AûUlûT ¨û]Ü áßúYôm.

103 = 10 × 10 ×  10  = 1000

102 = 10 × 10 = 100 = 1000/10

101  = 10 = 100/10

100   = 1 = 10/10

10-1 = ?

úUtLiP Øû\ûV ùRôPokÕ ¸rLiPYôß ùNnÙmúTôÕ   10-1 = 
1

10

CûRúTôuß 10-2  =  
1

10
 ÷ 10  =  

1
10

 × 
1

10
 = 

1
100  = 2

1
10

10-3 = 
1

100  ÷ 10 =  
1

100  ×  
1

10
 = 

1
1000  = 3

1
10

úUtLiP ERôWQeL°uT¥ ùTôÕYôL 
1 10

10
n

n
−=  ApXÕ           G]

GÝRXôm.

¸rLiP AhPYû]ûV LY²ÙeLs :

1 ¡.Á. 1 ùadPô Á. 1 ùPLô Á. 1 Á. 1 ùP£ Á. 1 ùN.Á. 1 ª.Á.

1000 Á 100 Á 10 Á 1 Á
1

10  Á
1

100  Á
1

1000  Á

103 Á 102 Á 101Á 100Á 10-1Á 10-2Á 10-3Á

AÓdÏdÏ± 1 BL Ïû\kÕ ùLôiúP
ùNu\ôp ARu U§l× Øu U§lûT ®P Tj§p
JÚ UPeÏ Ïû\kÕ ùLôiúP ùNpÛm.

1 10
10

n
n− =
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

10-10 GuTÕ GRtÏ NUm?

¸rLiP AûUlûT LY².

(A) 8 = 2 × 2 × 2 = 23

(B)
8
2 = 4 = 2 × 2 = 22

(C)
4
2 = 2 = 21

(D)
2
2 = 1 =20

(E)
1
2 = 2-1

(G) 2

1
2 =  2-2

ùTôÕYôL CûR JÚ ªûL ØÝ ‘a’ ®tÏ a-m = 
1
ma
,  G] á\Xôm. CÕ amu

ùTÚdLp RûX¸r BÏm.

am× a-m =  am + (-m)  =   a0 = 1

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸rLiPYt±tÏ ùTÚdLp RûX¸r LôÔeLs.

(A) 3-5 (B) 4-3 ( C) 7-4 (D) 7-3

(E) x-n (F) 3
1
4

(G) 3
1

10

CûRl TôoCûRl TôoCûRl TôoCûRl TôoCûRl Tôo
úYLm = çWm / LôXm G] SUdÏj ùR¬Ùm.

CûR Ï±Âh¥p,  s =  =  =  =  = 
d
t
  G] GÝRXôm.

çWjûR ÁhPoL°Ûm (m), LôXjûR ®Sô¥L°Ûm (s), Ï±jRôp úYLj§u
AXÏ m × s-1  G] GÝRXôm.

CúRúTôuß ØÓdLj§u AXÏ 
2

m
s

.  CûR m × s-2 G]Üm á\Xôm.
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®¬YôdL Y¥Ym (A) Gi Y¥Yj§p 3456 úTôu\ GiLû[ ¸rLiPYôß

®Y¬dLXôm.

3456 =  (3 × 1000)  + (4 × 100 )  + (5 × 10 ) + (6 × 1)

3456 =  (3 × 103)  + (4 × 102 )  + (5 × 10 ) + (6 × 100 )

CqYôú\7405  =  (7 × 103) + (4 × 102 ) + (0 × 10 ) + (5 × 100)

326.57 úTôu\ RNU GiLû[ AÓdÏdÏ±Lû[

TVuTÓj§ ®¬YôdL Y¥Yj§p GqYôß

Ï±l©PXôm GuTûRl TôolúTôm.

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

10 10
⎛ ⎞ ⎛ ⎞+⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

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

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

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

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

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

AÓdÏdÏ±ÂhûPl TVuTÓj§ ¸rLiP GiLû[ ®¬YôdÏeLs

(A  543.67 (B)  7054.243 (C)  6540.305 (D) 6523.450

4.24.24.24.24.2 AÓdÏdÏ±L°u ®§Ls :AÓdÏdÏ±L°u ®§Ls :AÓdÏdÏ±L°u ®§Ls :AÓdÏdÏ±L°u ®§Ls :AÓdÏdÏ±L°u ®§Ls :

GkR JÚ éw´VUt\ ØÝ adÏ am          ×          an  =  a m+n .CeÏ ‘m’,‘n’ GuTûY CVp

GiLs.

G§oUû\ AÓdÏdÏ±LÞdÏm CkR ®§ûV TVuTÓjÕYÕ N¬Vô? AYtû\

N¬TôolúTôm.

(A) 32 × 3-4 I GÓjÕdùLôsúYôm.

 3-4 = 4
1
3

G] Sôm A±úYôm.

BLúY 32 × 3-4  =  32  ×
2

4 4
1 3
3 3

=

            = 32-4            =          =          =          =          =   3-2

G.Lô.      32 × 3-4  =           3-2

(B) (-2)-3 × (- 2)-4 I GÓjÕdùLôsúYôm.

(-2) -3× (- 2)-4=  3 4
1 1

( 2) ( 2)
×

− −
 =  ( )3 4

1
2 +−

7
1

( 2)
=

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

GkRùYôÚ éw´VUt\ ØÝ ‘a’®tÏm

a−m = 
1
ma

  BÏm.

   −=
m

m n
n

a a
a

 G] Sôm A±úYôm.

1 2
2

1 110 & 10
10 10

− −= =

G] SUdÏj ùR¬Ùm.
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BLúY    (−2)−3 × (−2)−4 = (−2)−7

(C) (−5) 2× (−5)−5 I GÓjÕdùLôsúYôm.

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

1
( 5)−

  =  ( )5 2

1
5 −−

1But −

⎛ ⎞
=⎜ ⎟

⎝ ⎠

m

n n m
a
a a

                  
3

3
1 ( 5)

( 5)
−= = −

−

BLúY   (−5) 2× (−5)−5  = (−5)−3 ( 2+(−5) = −3) G] Sôm A±úYôm)

ùTôÕYôL, éw´VUt\ GkR JÚ ØÝ  ‘a’ ®tÏ,  am × an = a m+n CeÏ ‘m’ ‘n’ GuTûY

ªûL ØÝdLs.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

JúW JÚ AÓdÏdÏ± YÚUôß ¸rLiPYtû\ ÑÚdÏL.

(A)  2–3 × 2–2 (B)  7–2 × 75 (C)  34 × 3−−−−−5 (D)  75 × 7−−−−−4 × 7−−−−−6

(E)(E)(E)(E)(E)  m5 × m−−−−−10 (F)(F)(F)(F)(F)  (−−−−−5)−−−−−3 × (−−−−− 5)−−−−−4

CqYôú\ ‘a’ ‘b’ úTôu\ éw´VUt\ ØÝdLÞdÏm, ‘m’ ‘n’ úTôu\ ªûL

ØÝdLÞdÏm ¸rLiP AÓdÏdÏ± ®§Lû[ N¬TôodLXôm.

1.
m

n
a
a

 = am-n

2. ( am)n = amn

3. (am×bm) = (ab)m

4.
⎛ ⎞=⎜ ⎟
⎝ ⎠

mm

m
a a

bb
5. a0 = 1

ªûL AÓdÏd Ï±LÞdÏ UhÓm

¸r YÏl×L°p CqYô\ô]

®§Lû[ LtßdùLôi¼oLs.

B]ôp
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 am= an  G²p ‘m’,‘n’ B¡VYt±t¡ûPúV HúRàm E\®û] LôQ

Ø¥¡\Rô?CeÏ‘a’ GuTÕ éw´VUt\ ØÝ Utßm a ≠ 1,a ≠ -1.

am = an I GÓjÕdùLôsúYôm.

am = an G²p 
m

n
a
a

  = 1 ( CÚ×\Øm anBp YÏjRôp)

ARôYÕ  am-n = 1.
0

0

m na a
m n

− =
∴ − =
∴  m = n

am = an  G²p  m = n G] A±¡ú\ôm.

GÓjÕdLôhÓ 1 :GÓjÕdLôhÓ 1 :GÓjÕdLôhÓ 1 :GÓjÕdLôhÓ 1 :GÓjÕdLôhÓ 1 :  (A)  5−2       (B)  5
1

2− (C)  (−5)2   B¡VYt±u U§l×Lû[

   LiÓ©¥.

     ¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : (A)  5−2  = ( )2
1 1 1

5 5 255
= =

×               (
1m
ma

a
− =  G] Sôm A±úYôm)

(B)  5
1

2−    =   25   = 2 × 2 × 2 × 2 × 2     ( 1
− = m

m a
a

G] Sôm A±úYôm)

          25   =  32

(C)  (–5)2  = (–5) (–5)  =  25

GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2: ¸rLiPYtû\ ÑÚdÏL. ¸rLiPYtû\ ÑÚdÏL. ¸rLiPYtû\ ÑÚdÏL. ¸rLiPYtû\ ÑÚdÏL. ¸rLiPYtû\ ÑÚdÏL.

(A) (−5)4 ×  (−5)−6   (B)  
7

4
4
4

     (C)   
55

6
3

3 3
3

−⎛ ⎞
×⎜ ⎟⎝ ⎠

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : (A) (−5)4 ×  (−5)−6                     ( a m ×  a n = a m+n G] Sôm A±úYôm)

= (−5)4 + (−6) = (−5)−2

2
1 1 1

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

− × −− (a−m  = 1
ma G] Sôm A±úYôm)

(B)
7

4
4
4

                                              (
m

n
a
a

 =    am−n  G] Sôm A±úYôm)

= 47−−−−−4  = 43 = 64

 a ≠ 1? Hu?

a = 1, m = 7,  n= 6 G²p 17 = 16

 ⇒ 7 = 6
     CÕ N¬Vô?

AlT¥Vô]ôp a ≠ 1
 a = −1 G²p Gu] BÏm?
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(C)
55

6
3

3 3
3

−⎛ ⎞
×⎜ ⎟

⎝ ⎠

= (35−3)5 ×  3−6 ( 
m

n
a
a

  =  am−n )

= (32)5 ×   3−6 (am)n  = amn

= 310 ×  3−6 = 34 = 81 G] A±úYôm.

GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3: ¸rLiPYtû\ ªûL AÓdÏd Ï±Âh¥p GÝÕL.

(A)  4−7 (B)  4
1

(5)− (C)  
34

7

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

(D) 
4

6
7
7

−

−

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : (A) 4−7 ( 1m
ma

a
− =  G] Sôm A±úYôm)

7
1

(4)
=

(B) 4
1

(5)− ( 1 m
m a

a− =  G] Sôm A±úYôm)

= 54

(C)
34

7

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

 
3

3
4
7

−

−=
1 1m m
m ma and a

a a
−

−
⎛ ⎞= =⎜ ⎟⎝ ⎠

3

3
7
4

=  
37

4
⎛ ⎞= ⎜ ⎟
⎝ ⎠

(D)
4

6
7
7

−

−

=  7−4 −(−6)

= 7−4+6   =   72

GÓjÕdLôhÓ 4 :GÓjÕdLôhÓ 4 :GÓjÕdLôhÓ 4 :GÓjÕdLôhÓ 4 :GÓjÕdLôhÓ 4 : A¥Uô]m 3 BL CÚdÏmT¥ 27-4 I AÓdÏ Ï±Âh¥p
                GÝÕL.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 27I  3 ×  3 ×  3 =  33 G] GÝRXôm.

BLúY   27−4  = (33)−4

   = 3−12           (am)n = amn G] Sôm A±úYôm.

ùTôÕYôL 
m ma b

b a

−
⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

Utßm
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GÓjÕdLôhÓ 5 :GÓjÕdLôhÓ 5 :GÓjÕdLôhÓ 5 :GÓjÕdLôhÓ 5 :GÓjÕdLôhÓ 5 : ÑÚdÏL.

(A)  31 2
27

−⎛ ⎞×⎜ ⎟
⎝ ⎠

(B)   44 ×  16−2 ×  40

¾oÜ ¾oÜ ¾oÜ ¾oÜ ¾oÜ : (A)
31 2

27
−⎛ ⎞×⎜ ⎟

⎝ ⎠

27 I  3 ×  3 ×  3 = 33 G] GÝRXôm.

3 3
3

1 12 2
27 3

− −⎛ ⎞× = ×⎜ ⎟
⎝ ⎠

                = 3 3
1 1
3 2

×          
1 m
m a

a
−=  G] Sôm A±úYôm.

                3
1

(3 2)
=

×         am ×  b m = (ab)m G] Sôm A±úYôm.

                  3
1 1

2166
= =

(B) 44 ×  16−2  ×  40

= 44 ×  (42)−2 ×  40                 (am)n = amn G] Sôm A±úYôm.

= 44×  4−4 ×  40                       am ×  an = am + n G] Sôm A±úYôm.

= 44-4+0  = 40 B]ôp  a0 = 1

=1

GÓjÕdLôhÓ 6 :GÓjÕdLôhÓ 6 :GÓjÕdLôhÓ 6 :GÓjÕdLôhÓ 6 :GÓjÕdLôhÓ 6 : 2 x =1 G²p ‘x’ u U§lûT Eu]ôp F¡dL Ø¥VôUô?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ:  a0 = 1 G] Sôm ØuúT TôojúRôm.

Sôm A±kRT¥  2x  = 1

 2x  = 20

⇒     x = 0

GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :  ‘x’ -u U§lûT LiÓ©¥.

(A)  25 ×  5x  = 58 (B)  
1
49

×  72x  = 78

(C) (36)4 = 3 12 x (D) (−2)x +1 ×  ( −2)7 = (−2 )12
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¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :   (A)   (A)   (A)   (A)   (A)25 ×  5x = 58 25 = 5 ×  5 = 52 G] Sôm A±úYôm

52 ×  5x      = 58 B]ôp  am ×  an = am + n

52 + x  = 58  am = an    G²p  m = n

2 + x  = 8

∴ x   = 6

(B)
2 81 7 7

49
× =x

 2 8
2

1 7 7
7

× =x

7-2 ×  72x = 78                        1 m
m a

a
−=  G] Sôm A±úYôm.

    7 2x − 2 = 78

   2x − 2  = 8               (∴ A¥Uô]eLs NUm).

          2x = 8 + 2

         2x  = 10

            x = 
10
2  = 5

 ∴  x = 5

(C) (36)4 = 312x                 [∴  (am)n = amn ]

324 = 312x                   (A¥Uô]eLs NUm)

24 = 12x

x = 
24
12   = 2

(D) (−2) x +1 ×  (−2)7 = (−2)12

          (−2) x +1+7 = (−2)12

               (−2)x+8 = (−2)12            (∴ A¥Uô]eLs NUm)
                 x + 8  = 12

                        x = 12 – 8 = 4
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GÓjÕdLôhÓ 8 :GÓjÕdLôhÓ 8 :GÓjÕdLôhÓ 8 :GÓjÕdLôhÓ 8 :GÓjÕdLôhÓ 8 :ÑÚdÏL. 
3 22 25

5 4

− −
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :
2

2
25 5 5 5
4 2 2 2

×
= =

×

23 2 3 2

2
2 25 2 5
5 4 5 2

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

B]ôp  (am)n = amn

                 
3 4

3 4 4 3
3 4

5 2 5 2
2 5

− −= × = ×

                  = 5−1 ×  21 = 
2
5

GÓjÕdLôhÓ 9 :GÓjÕdLôhÓ 9 :GÓjÕdLôhÓ 9 :GÓjÕdLôhÓ 9 :GÓjÕdLôhÓ 9 :ÑÚdÏL. 
3 3 21 1 1

3 2 5

− − −⎡ ⎤⎧ ⎫⎪ ⎪⎛ ⎞ ⎛ ⎞ ⎛ ⎞− ÷⎢ ⎥⎨ ⎬⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎪ ⎪⎩ ⎭⎣ ⎦

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :

3 3 21 1 1
3 2 5

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

       
m m

m
a a
b b

⎛ ⎞ =⎜ ⎟⎝ ⎠  G] Sôm A±úYôm.

3 3 2

3 3 2
1 1 1
3 2 5

− − −

− − −

⎡ ⎤⎛ ⎞
= − ÷⎢ ⎥⎜ ⎟

⎢ ⎥⎝ ⎠⎣ ⎦
          a−m = 

1
ma

 and  am   = 
1

ma−  G] Sôm A±úYôm.

3 3 2

3 3 2
3 2 5 27 8 25

1 11 1 1
⎡ ⎤⎛ ⎞ ⎛ ⎞= − ÷ = − ÷⎢ ⎥ ⎜ ⎟⎜ ⎟ ⎝ ⎠⎝ ⎠⎢ ⎥⎣ ⎦

= (27 – 8 ) ÷ 25 =  
19
25

GÓjÕdLôhÓ 10GÓjÕdLôhÓ 10GÓjÕdLôhÓ 10GÓjÕdLôhÓ 10GÓjÕdLôhÓ 10 :   x =  
2 43 2

2 3

−
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  G²p  x−2 u U§lûT LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : x =  
2 43 2

2 3

−
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

          
m m

m
a a
b b

⎛ ⎞ =⎜ ⎟⎝ ⎠  G] Sôm A±úYôm.

x = 
2 4

4
3 2
2 3

−

−
⎛ ⎞ ×⎜ ⎟
⎝ ⎠

1
ma

 = a–m Utßm   
1

ma−  = am

 am
= am-n

 an
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x  
62 4 2 4 6

2 4 2 4 6
3 3 3 3 3

22 2 2 2

+

+
⎛ ⎞= × = = = ⎜ ⎟
⎝ ⎠

x 
63

2
⎛ ⎞= ⎜ ⎟
⎝ ⎠

26 12 1212 12
2

12 12
3 3 3 2 2
2 2 32 3

− − −
−

−

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

x

T«t£ - 4.1T«t£ - 4.1T«t£ - 4.1T«t£ - 4.1T«t£ - 4.1

1. ÑÚdÏL Utßm LôWQeLû[ GÝÕL.

 (A) 4−3 (B)  (−2)7 (C)  
33

4

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

(D) (−3)−4

2. ¸rdLiPYtû\ ÑÚdÏL.

(A)  
4 5 61 1 1

2 2 2
⎛ ⎞ ⎛ ⎞ ⎛ ⎞× ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(B)  (−2)7 ×  (−2)3 ×  (−2)4

(C)  44 ×  
45

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

(D)  
4

3
6

5 5
5

−

−

⎛ ⎞
×⎜ ⎟

⎝ ⎠
(E)  (−3)4 ×  74

3. ÑÚdÏL. (A)  
2

2 1
2

32 3
2

−
−× ×   (B)  (4−1 ×  3−1 ) ÷ 6−1

4. ÑÚdÏL Utßm LôWQeLû[ GÝÕL.

(A)  (40 + 5−1 ) ×  52  ×  
1
3 (B)  

3 3 31 1 1
2 4 5

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

(C)  (2−1 + 3−1 + 4−1)  ×  
3
4 (D)  

2
0 13 (3 3 )

3

−
−× −

(E)  1 + 2−1 + 3−1 + 40 (F)  

223
2

−⎡ ⎤⎛ ⎞
⎢ ⎥⎜ ⎟
⎝ ⎠⎢ ⎥⎣ ⎦
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5. ÑÚdÏL Utßm LôWQeLû[j ùR¬®dLÜm.

(A)  
2

2 2 1(3 2 )
5

⎡ ⎤− ÷⎢ ⎥⎣ ⎦
  (B)  ((52)3 ×  54 )  ÷ 56

6. ¸rLiP JqùYôu±tÏm ‘n’u U§lûT LiÓ©¥.

(A)  
3 5 n 22 2 2

3 3 3

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

(B)  (−3)n+1 ×  (−3)5 = (−3)−4

(C)   72n+1 ÷ 49 = 73

7. 2-3=  1
3
G²p ‘x’ u U§lûT LiÓ©¥.

8. ÑÚdÏL.  
2 3 23 4 3

4 5 5

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

9. m = 3, n = 2  G²p ¸rLiPYt±u U§l×Lû[ LiÓ©¥.

(A)   9m2 – 10n3  (B)  2m2 n2   (C) 2m3 + 3n2 – 5m2n        (D)  mn – nm

10. ÑÚdÏL Utßm LôWQeLû[ GÝÕ. 
5 74 7

7 4

− −
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

4.34.34.34.34.3 GiLû[ §hP Y¥Yj§p ùR¬®dL AÓdÏd Ï±ÂÓL°uGiLû[ §hP Y¥Yj§p ùR¬®dL AÓdÏd Ï±ÂÓL°uGiLû[ §hP Y¥Yj§p ùR¬®dL AÓdÏd Ï±ÂÓL°uGiLû[ §hP Y¥Yj§p ùR¬®dL AÓdÏd Ï±ÂÓL°uGiLû[ §hP Y¥Yj§p ùR¬®dL AÓdÏd Ï±ÂÓL°u

TVuTôÓLs.TVuTôÓLs.TVuTôÓLs.TVuTôÓLs.TVuTôÓLs.

ªLlùT¬V GiLû[ §hP Y¥Yj§p GqYôß ùR¬®lTÕ GuTûRlTt± Øu

YÏl©p Ltßsú[ôm.

GÓjÕdLôhPôL 300,000,000 = 3× 108

ªLf£±V GiLû[ §hP Y¥Yj§p ùR¬®lTÕ GlT¥ GuTûRlTt± ùR¬kÕ

ùLôs[ ClúTôÝÕ ØVÛúYôm.

JÚ L¦lùTô± ªuÑt±Ûs[ ªuLm©«u ®hPm 0.000003ÁhPo CÚdÏUôß

GÓÕjÕdùLôsúYôm.

0.000003Á =  
3

1000000 Á

6
3

10
= Á

= 3 ×  10−6 Á

ARôYÕ 0.000003 = 3 ×  10-6 Á

0.000003p RNUl×s° 60.000003p RNUl×s° 60.000003p RNUl×s° 60.000003p RNUl×s° 60.000003p RNUl×s° 6
CPeLÞdÏ YXl TdLUôLCPeLÞdÏ YXl TdLUôLCPeLÞdÏ YXl TdLUôLCPeLÞdÏ YXl TdLUôLCPeLÞdÏ YXl TdLUôL
SLÚm.SLÚm.SLÚm.SLÚm.SLÚm.

2x
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AqYôú\ 0.00001275 ÁhPo A[Üs[ RôYW ùNpûX GÓjÕdùLôsúYôm.

0.00001275Á  
1275

100000000
=  Á

3

8
101.275
10

= ×  Á

= 1.275 × 10−5 Á

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸rLiP GiLû[ §hP Y¥Yj§p Uôt± ÁiÓm AYtû\
átßL[ôL GÝRÜm.

(A) ã¬V²PªÚkÕ éª Es[ çWm 149,600,000,000 ÁhPoLs.

(B) ã¬V²PªÚkÕ NWôN¬ BWm 695000 ¡úXôÁhPoLs.

(C) U²R RûXØ¥«u R¥Uu 0.08 ª.Á ØRp 0.12 ª.Á YûW.

(D) GYùWvÓ UûX«u EVWm 8848 ÁhPoLs.

2. ¸rLiP GiLû[ §hP Y¥Yj§p GÝÕL.

(A)  0.0000456 (B)  0.000000529 (C)  0.0000000085

(D)  6020000000   (E)  35400000000 (F)  0.000437 × 104

4.44.44.44.44.4 ªLlùT¬V Utßm ªLf£±V GiLû[ Jl©PpªLlùT¬V Utßm ªLf£±V GiLû[ Jl©PpªLlùT¬V Utßm ªLf£±V GiLû[ Jl©PpªLlùT¬V Utßm ªLf£±V GiLû[ Jl©PpªLlùT¬V Utßm ªLf£±V GiLû[ Jl©Pp

ã¬V²u ®hPm 14000000000 ÁhPo G]Üm éª«u ®hPm 12750000 ÁhPo
G]Üm Sôm A±úYôm. éªûV ®P ã¬Vu GqY[Ü ùT¬VÕ G] A±V
®Úm©]ôp ã¬Vu ®hPjûR éª«u ®hPjRôp YÏdL úYiÓm.

ARôYÕ  
14000000000

12750000
CÕ E]dÏ L¥]Uô]RôL CpûXVô? CkR ®hPeLû[ §hP Y¥Yj§tÏ
Uôt±]ôp ã¬Vu GqY[Ü ùT¬VÕ GuTûR ÑXTUôL LôQXôm.

ã¬V²u ®hPm = 14000000000 Á.  = 1.4 × 109 Á.

éª«u ®hPm =  12750000 =  1.275× 107 Á.

   
2 7

7
Diameter of the sun 1.4 10 10

Diameter of the earth 1.275 10
× ×

=
×

     = 
21.4 10

1.275
×

            =     102    = 100     (úRôWôVUôL)

0.00001275p  RNU ×s°0.00001275p  RNU ×s°0.00001275p  RNU ×s°0.00001275p  RNU ×s°0.00001275p  RNU ×s°
CXdLeLÞdÏ YXl TdLUôLCXdLeLÞdÏ YXl TdLUôLCXdLeLÞdÏ YXl TdLUôLCXdLeLÞdÏ YXl TdLUôLCXdLeLÞdÏ YXl TdLUôL
SLÚm.SLÚm.SLÚm.SLÚm.SLÚm.
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BLúY ã¬V²u ®hPm éª«u ®hPjûR ®P ÑUôo 100 UPeÏ ùT¬VÕ.

ARôYÕ ã¬Vu, éªûV ®P 100 UPeÏ ùT¬VÕ.

úUÛm Ko GÓjÕdLôhûP LY²lúTôm.

éª«u GûP 5.97 × 1024 ¡.¡. Utßm ¨X®u GûP 7.35 × 1022 ¡.¡.

CYt±u áÓRp GqY[Ü?

éª«u GûP   =  5.97 × 1024 ¡.¡.

¨Xô®u GûP   = 7.35 × 1022 ¡.¡.

ùUôjR GûP = 5.97 × 1024 ¡.¡. + 7.35 × 1022 ¡.¡.

=  (5.97 × 102 × 1022 ¡.¡.) + 7.35 × 1022 ¡.¡.

=  (5.97 × 102  + 7.35) × 1022 ¡.¡.

=  (597 + 7.35) × 1022 ¡.¡.

=  604.35 × 1022 ¡.¡.

=  6.0435 × 1024 ¡.¡.

GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 : ¸rLiPYtû\ §hPY¥Yj§p ùR¬®. ¸rLiPYtû\ §hPY¥Yj§p ùR¬®. ¸rLiPYtû\ §hPY¥Yj§p ùR¬®. ¸rLiPYtû\ §hPY¥Yj§p ùR¬®. ¸rLiPYtû\ §hPY¥Yj§p ùR¬®.

(A)  4.67 × 104 (B)  1.0001 × 109 (C)  3.02 × 10-6

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : (A) 4.67 × 104 = 4.67 × 10000 = 46700

(B) 1.0001 × 109 = 1.0001 × 1000000000 = 1000100000

(C) 3.02 × 10-6= 3.02/106 =  3.02/1000000 =  0.00000302

T«t£ T«t£ T«t£ T«t£ T«t£ ----- 4.2 4.2 4.2 4.2 4.2

1. ¸rLiP GiLû[ §hP Y¥Yj§p ùR¬®.

(A)  0.000000000947   (B)  543000000000

(C)  48300000 (D)  0.00009298 (E)  0.0000529

2. ¸rLiP GiLû[ NôRôWQ Y¥Yj§p ùR¬®.

(A)  4.37 × 105  (B)  5.8 × 107 (C)  32.5 × 10-4 (D)  3.71529 × 107

(E) 3789 × 10-5   (D)  24.36 × 10-3

3. ¸rLiP ®YWeLû[ §hP Y¥Yj§p ùR¬®.

(A) Öi¡Úª«u A[Ü  0.0000004 ÁhPo.

(B) £Yl× ¨\ CWjR AÔdL°u A[Ü 0.000007 ªp$ÁhPo.

§hP Y¥Yj§p GiLû[ áhP

úYiÓùU²p AYtû\ JúW

AÓdÏdÏ± EûPV GiL[ôL

Uôt\ úYiÓm.
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(C) J°«u úYLm 300000000 ÁhPo/®Sô¥.

(D) ¨XÜdÏm éªdÏm CûPlThP çWm 384467000 ÁhPo(ÑUôo)

(E) GXdhWô²u Nd§ 0.00000000000000000016 áím×Ls.

(F) JÚ ÕiÓjRô°u R¥Uu 0.0016 ùNu¥ÁhPo.

(G) JÚ L¦lùTô±«u ªu Ñt±Ûs[ ªuLm©«u

®hPm 0.000005 ùNu¥ÁhPo.

4. JÚ ×jRL Lh¥p (Stack) 20ª.Á. R¥Uu EûPV 5 ×jRLeLÞm,0.16 ª.Á.
R¥Uu EûPV 5 Lô¡RjRôsLÞm Es[]. ×jRL Lh¥u ùUôjR R¥Uu
GqY[Ü?

5. WôúLx GuTYu ¸rLiP Y¯Øû\L°p £X LQdÏLû[ ùNnRôu. ¿
AkR ¾oÜLû[ Ht¡\ôVô? Eu ®YôRj§p EiûUûV LôiL.

(A)  x–3 × x–2 = x–6 (B) 
3

4
2

x x
x

= (C) (x2)3  = 32x  = x8

(D) x–2 =  x (E) 3x–1  = 
1

3x

ùNVp§hPmùNVp§hPmùNVp§hPmùNVp§hPmùNVp§hPm

EuàûPV EVo¨ûXlTs°«Ûs[ TôPl ×jRLeLû[ ×WhÓL. £±V GiLs
ùLôiP 5 ®gOô] EiûULû[ úNL¬dLÜm. AYtû\ Ïû\ AÓdÏ
Ï±ÂÓLû[d ùLôiÓ GÝRÜm.

Sôm Lt\ûY

1. AÓdÏdÏ± ®§Ls Ïû\ GiûQ AÓdÏL[ôL ùLôiP
GiLÞdÏm ùTôÚkÕm.

(A)  am ×  an  =  am+n (B)  
m

n
a
a

 = am–n=
1
−n ma  (C)  (am)n =  amn

(D)  am ×  bm =  (ab)m (E) a0  = 1 (F)  
m

m
a
b

 =  
ma

b
⎛ ⎞
⎜ ⎟
⎝ ⎠

2. Ïû\ AÓdÏLû[ TVuTÓj§ ªLf£±V GiûQ §hP Y¥Yj§p
GÝRXôm.

3. ùT¬V Utßm £±V GiLû[ Jl©ÓRp.

4. NôRôWQ RYßLû[ LiP±Rp.
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®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp

Aj§VôVmAj§VôVmAj§VôVmAj§VôVmAj§VôVm 5

5.1 A±ØLm5.1 A±ØLm5.1 A±ØLm5.1 A±ØLm5.1 A±ØLm

Sm Au\ôP YôrdûL Øû\«p, £X NUVeL°p
A[ÜLû[ Jl©P úYi¥Ùs[Õ. ®¡ReLÞm
NRÅReLÞm A[ÜLû[ Jl©P ERÜ¡u\] GuTûR
Sôm Lt\±kÕsú[ôm . ClúTôÕ ¸rLiP
GÓjÕdLôhûP LY²lúTôm.

JÚ YÏl©Ûs[ 40 UôQYoL°ûPúV SûPùTt\
YÏl× UôQ®Vo RûX®dLô] YôdùLÓl©p £¨dRô
24 YôdÏLs ùTtß ØRp RûX®VôLÜm 16 YôdÏLs
ùTt\ £¬ CWiPôm RûX®VôLÜm
úRokùRÓdLlThP]o. G]úY £¨dRô Utßm £¬dÏ
¡ûPjR YôdÏL°u ®¡Rm 24:16. ÑÚd¡V ©\Ï
CkR ®¡Rm Gu]YôL CÚdÏm? AÕ 3:2 BÏm.
JúW A[ÜûPV CWiÓ ùTôÚhLû[ Jl©ÓYûR ®¡Rm
GuTo.

          ØVuß Tôo          ØVuß Tôo          ØVuß Tôo          ØVuß Tôo          ØVuß Tôo

    1. Eu ª§Yi¥«u ¡Vo ®¡RjûRd LiÓ©¥. £±V
TtNdLWj§p Es[ TtL°u Gi¦dûLûV
LQd¡Ó. úUÛm ùT¬V TtNdLWj§p Es[ TtL°u
Gi¦dûLûV LQd¡Ó.

ùT¬V TtNdLWj§p Es[ TtLs : £±V TtNdLWj§p
Es[ TtLs.

CûRúV ¡Vo ®¡Rm Gu¡ú\ôm. ùT¬V TtNdLWm JÚ
Øû\ Ñtßm úTôÕ £±V TtNdLWm GjRû] Øû\
Ñtßm?

   2. H ú R à m
IkÕ ùYqúYß
ã r ¨ û X L ° p
N R Å R e L Þ d Ï
ùRôPo×ûPV §]N¬
ù N n § R ô s L ° u
®YWeLû[ LjR¬jÕ

                      úNL¬dLÜm

Chain wheel

Sprocket wheel

U²R EP$u ùTôu ®¡Rm :U²R EP$u ùTôu ®¡Rm :U²R EP$u ùTôu ®¡Rm :U²R EP$u ùTôu ®¡Rm :U²R EP$u ùTôu ®¡Rm :
CkR ùTôu ®¡Rj§tÏ U²RoLÞmCkR ùTôu ®¡Rj§tÏ U²RoLÞmCkR ùTôu ®¡Rj§tÏ U²RoLÞmCkR ùTôu ®¡Rj§tÏ U²RoLÞmCkR ùTôu ®¡Rj§tÏ U²RoLÞm
®§®XdÏ ApX. EiûU«p Sm®§®XdÏ ApX. EiûU«p Sm®§®XdÏ ApX. EiûU«p Sm®§®XdÏ ApX. EiûU«p Sm®§®XdÏ ApX. EiûU«p Sm
EP$u Y¥YûUl×, LPÜ°u ®¡RmEP$u Y¥YûUl×, LPÜ°u ®¡RmEP$u Y¥YûUl×, LPÜ°u ®¡RmEP$u Y¥YûUl×, LPÜ°u ®¡RmEP$u Y¥YûUl×, LPÜ°u ®¡Rm
GuTRtÏ JÚ N¬Vô] ERôWQUôÏm.GuTRtÏ JÚ N¬Vô] ERôWQUôÏm.GuTRtÏ JÚ N¬Vô] ERôWQUôÏm.GuTRtÏ JÚ N¬Vô] ERôWQUôÏm.GuTRtÏ JÚ N¬Vô] ERôWQUôÏm.
¸rLiPYtû\dLY²¸rLiPYtû\dLY²¸rLiPYtû\dLY²¸rLiPYtû\dLY²¸rLiPYtû\dLY²
- EVWm : Ef£«$ÚkÕ TôRm YûW- EVWm : Ef£«$ÚkÕ TôRm YûW- EVWm : Ef£«$ÚkÕ TôRm YûW- EVWm : Ef£«$ÚkÕ TôRm YûW- EVWm : Ef£«$ÚkÕ TôRm YûW
Es[ ¿[mEs[ ¿[mEs[ ¿[mEs[ ¿[mEs[ ¿[m
- úRôsThûP úLôh¥u ¿[m : RûX«u- úRôsThûP úLôh¥u ¿[m : RûX«u- úRôsThûP úLôh¥u ¿[m : RûX«u- úRôsThûP úLôh¥u ¿[m : RûX«u- úRôsThûP úLôh¥u ¿[m : RûX«u
¿[m¿[m¿[m¿[m¿[m
- ®Wp Ö²«$ÚkÕ ØZeûL«u- ®Wp Ö²«$ÚkÕ ØZeûL«u- ®Wp Ö²«$ÚkÕ ØZeûL«u- ®Wp Ö²«$ÚkÕ ØZeûL«u- ®Wp Ö²«$ÚkÕ ØZeûL«u
¿[m : U¦dLh¥$ÚkÕ ØZeûL«u¿[m : U¦dLh¥$ÚkÕ ØZeûL«u¿[m : U¦dLh¥$ÚkÕ ØZeûL«u¿[m : U¦dLh¥$ÚkÕ ØZeûL«u¿[m : U¦dLh¥$ÚkÕ ØZeûL«u
¿[m¿[m¿[m¿[m¿[m
-Ef£«$ÚkÕ ØZeLôp YûW ¿[m :-Ef£«$ÚkÕ ØZeLôp YûW ¿[m :-Ef£«$ÚkÕ ØZeLôp YûW ¿[m :-Ef£«$ÚkÕ ØZeLôp YûW ¿[m :-Ef£«$ÚkÕ ØZeLôp YûW ¿[m :
ØZeLô$ÚkÕ TôRm YûW ¿[mØZeLô$ÚkÕ TôRm YûW ¿[mØZeLô$ÚkÕ TôRm YûW ¿[mØZeLô$ÚkÕ TôRm YûW ¿[mØZeLô$ÚkÕ TôRm YûW ¿[m

 1.615:1 GuTÕ ùTôu ®¡Rm. 1.615:1 GuTÕ ùTôu ®¡Rm. 1.615:1 GuTÕ ùTôu ®¡Rm. 1.615:1 GuTÕ ùTôu ®¡Rm. 1.615:1 GuTÕ ùTôu ®¡Rm.
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LXl× ®¡Rm :LXl× ®¡Rm :LXl× ®¡Rm :LXl× ®¡Rm :LXl× ®¡Rm :

£X NUVeL°p CWiÓ ®¡ReLû[ JúW ®¡Rj§p á\ úYi¥V ¨ûX

EiPô¡\Õ. CûRl ×¬kÕd ùLôs[ ̧ rLiP GÓjÕdLôhûP GÓjÕd ùLôsúYôm.

WôUnVô, úLôTôp CÚYÚm JÚ ®VôTôWjûR Øû\úV `2000, `3000

ØRÄÓLÞPu ùRôPe¡]o. JÚ YÚPdLûP£«p AYoLÞdÏ ¡ûPjR YÚP

CXôTjûR GkR ®¡Rj§p Te¡hÓd ùLôsYo?

ØRÄÓL°u ®¡Rm  = 2000: 3000

   = 2: 3

YÚPm ØÝYÕm AYoL°u ØRÄÓLs ¸úZ ùLôÓdLlThÓs[Õ.

UôRm

TeÏLs 24

úLôTô$u 36
TeÏLs

TeÏL°u ®¡ReLs = 24: 36
                  = 2: 3 úUÛm LôXj§u ®¡Rm = 1:1

C§$ÚkÕ Gu] ùR¬kÕd ùLôs¡\ôn? LôXj§u ®¡Rm NUUôL CÚdÏm

úTôÕ ØRÄÓL°u ®¡Rm TeÏL°u ®¡Rj§tÏ NUUôL Es[Õ. G]úY
YÚPdLûP£«p XôTm 2:3 Gu\ ®¡Rj§p T¡okÕd ùLôs[ úYiÓm.

úUÛs[ GÓjÕdLôh¥p,

YûL 1 : YûL 1 : YûL 1 : YûL 1 : YûL 1 : AYoLs JqùYôÚYÚm ̀ 5000 ØRÄÓùNnÕ ®VôTôWjûR BWm©jR]o
G]d ùLôsúYôm. B]ôp WôUnVô 12 UôReLÞm úLôTôp 9 UôReLÞm
®VôTôWm ùNnR]o. ClúTôÕ AúR CXôTjûR GqYôß Te¡hÓd ùLôsYo?

AYoLs JúW ØRÄhÓPu ®VôTôWjûR BWm©jRôp CXôTjûRÙm JúW ®¡Rj§p
Te¡hÓd ùLôs[ úYiÓm G]d á\ Ø¥ÙUô?

 ØRÄÓL°u Y¡Rm =  5000 : 5000 = 1: 1
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UôRm

WôUnVô®u 12
TeÏLs

úLôTô-u - - - 9
TeÏLs

TeÏL°u ®¡Rm = 12: 9 = 4: 3 úUÛm LôXeL°u ®¡Rm = 12:9=4:3.
AYoLÞûPV ØRÄÓLs NUm. G]úY AYoLÞûPV CXôTjûR AYoLÞûPV
TeÏL°u ®¡Rj§p Te¡hÓd ùLôsYo. ARôYÕ AYoLÞûPV LôXj§u
®¡Rj§p Te¡hÓd ùLôsYo.

YûL 2 : YûL 2 : YûL 2 : YûL 2 : YûL 2 : ClúTôÕ WôUnVô ` 2000I 12 UôReLÞdÏ ØRÄÓ ùNnRôo G]Üm
úLôTôp ̀  3000I 9 UôReLÞdÏ ØRÄÓ ùNnRôo G]Üm ùLôsúYôm. ClúTôÕ
YÚPdLûP£«p CXôTjûR GkR ®¡Rj§p Te¡hÓd ùLôsYo? ØRÄÓL°u
®¡Rj§Xô ApXÕ LôXj§u ®¡Rj§Xô? WôUnVô Ïû\Yô] ùRôûLûV A§LUô]
LôXj§tÏ ØRÄÓ ùNn¡\ôo. úLôTôp A§LUô] ùRôûLûV Ïû\kR LôXj§tÏ
ØRÄÓ ùNn¡\ôo. CeÏ SUdÏ ØRÄÓ, LôXm CWiÓúU Ød¡VUô]RôL Es[Õ.
ClúTôÕ GqYôß ùNnV úYiÓm?

ØRÄÓL°u ®¡Rm  = 2000: 3000 = 2:3
LôXeL°u ®¡Rm = 12: 9 = 4:3

UôRm

WôUnVô®u

TeÏLs 24

úLôTô-u - - -   -    27
TeÏLs

TeÏL°u ®¡Rm =     24     :   27     = 8 : 9
   = (2× 12) : (3× 9) = 8 : 9 (úUÛs[ AhPYûQûVd LY²)

CeÏ ØRÄÓL°u ®¡Rm 2:3. LôXeL°u ®¡Rm 4:3. G]úY TeÏL°u
®¡Rm (2 ×  12): (3 ×  9) = 8 : 9.  G]úY AYoLs YÚPdLûP£«p CXôTjûR
8 : 9 Gu\ ®¡Rj§p ©¬jÕd ùLôs[ úYiÓm. ØRÄÓL°u ®¡Rj§tÏm,
LôXeL°u ®¡Rj§tÏm, TeÏL°u ®¡Rj§tÏm HúRàm ùRôPo× Es[Rô?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

TeÏL°u ®¡RjûR CqYôß GÝRXôm 8 : 9 = 2 : 3 : : 4:3

               Øuàßl×L°u  ©uàßl×L°u
        ùTÚdLtTXu     ùTÚdLtTXu

CWiÓ NôRôWQ ®¡ReLû[ JÚ ®¡Rj§p GÝRXôm. ARôYÕ Øuàßl×L°u
ùTÚdLtTXu : ©uàßl×L°u ùTÚdLtTXu G] GÝRXôm. CûRúV áhÓ
®¡Rm Gu¡ú\ôm. ®¡ReLû[ ùTÚdÏYRôp, AYtû\  áhÓ ®¡RUôL Uôt\Xôm.

a : b úUÛm c : d GuTûY CWiÓ ®¡ReLs G²p AYt±u áhÓ ®¡Rm
a c ac
b d bd
× =  ARôYÕ ac: bd.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. ¸rLiP ®¡ReL°u áhÓ ®¡RjûRd Lôi.
(a) 3 : 4 úUÛm 2 : 3 (b) 4 : 5 úUÛm 4 : 5 (c) 5 : 7 úUÛm 2 : 9

2. Au\ôP YôrdûL«p áhÓ ®¡Rj§tÏ £X ERôWQeLs ùLôÓ.

NRÅRm :NRÅRm :NRÅRm :NRÅRm :NRÅRm :

¸rLiP GÓjÕdLôhûP LY².

M. K. SLo EVo¨ûXlTs° UôQYoLs JÚ ̈ §j §WhÓ ®Zô®tLôL ¥dùLhÓLû[
®tL Ø¥Ü ùNnR]o. 8Bm YÏl× UôQYoLs 300 ¥dùLhÓLû[Ùm 7Bm
YÏl× UôQYoLs 250 ¥dùLhÓLû[Ùm ®tTRtLôL GÓjÕd ùLôiP]o.
®Zô®tÏ JÚ U¦ úSWj§tÏ Øu× 8Bm YÏl× UôQYoLs 225
¥dùLhÓLû[Ùm, 7Bm YÏl× UôQYoLs 200 ¥dùLhÓLû[Ùm ®t\]o.
GkR YÏl× UôQYoLs AYoLÞûPV CXd¡tÏ AÚ¡p Es[]o? GkR YÏl×
UôQYoLs AYoL°u CXd¡tÏ AÚ¡p Es[]o GuTûR A±V 225:300
Utßm 200:250 B¡V ®¡ReLû[ Jl©P úYiÓm. 8Bm YÏl× UôQYoL°u
®¡Rm 3:4. HZôm YÏl× UôQYoL°u ®¡Rm 4:5. CûR úSW¥VôL Jl©hÓ
áßYÕ L¥]m AYtû\ Jl©P N¬Vô] Utßm NUUô] ®¡Rm úRûY.

CYtû\ Jl©P AYtû\ NRÅReL[ôL UôtßYÕ JÚØû\. JÚ NRÅRm (%)(%)(%)(%)(%)
100dÏ Jl©PlTÓ¡\Õ. NRÅRm GuTÕ JqùYôÚ ètßdÏm ApXÕ ètßdÏ
GuTûRd Ï±dÏm.

100% = 
100
100 . CÕ 100I TÏ§VôLd ùLôiP JÚ ©u]UôÏm.

8Bm YÏl× UôQYoLs ®t\ ¥dùLhÓL°u NRÅRm = 
3 100 75
4 100 100
× =  = 75%

7Bm YÏl× UôQYoLs ®t\ ¥dùLhÓL°u NRÅRm = 
4 100 80
5 100 100
× =  = 80%

C§$ÚkÕ 7Bm YÏl× UôQYoLs AYoLÞûPV CXd¡tÏ AÚ¡p Es[]o
GuTÕ SUdÏ ×¬¡\Õ. NRÅRm GuTÕ 100 TeÏLÞdÏ GjRû] TeÏLs
GuTRôÏm. G]úY C§p TÏ§ 100 G] ùNnVlTÓ¡\Õ. G]úY ùLôÓdLlThP
®¡Rj§u ©u]j§p ùRôÏ§, TÏ§ûV 100Bp ùTÚdÏ¡ú\ôm.
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Sôm NRÅRjûR JÚ ùTôÕYô] A[Åh¥p ETúVô¡dLXôm.

A±ØLl TÏ§«p £¨dRô Utßm £¬dÏ ¡ûPjR YôdÏLû[ ®¡Rj§u ØXm
Jl©húPôm. ClúTôÕ AûRúV NRÅRj§u êXm Jl©ÓúYôm.

UôQYoLs Aû]YÚm YôdL°jRRôp,

£¨dRôÜdÏ ¡ûPjR YôdÏL°u NRÅRm + £¬dÏ ¡ûPjR YôdÏL°u NRÅRm
= 100%

60% + £¬dÏ ¡ûPjR YôdÏL°u NRÅRm = 100%

G]úY £¬dÏ ¡ûPjR YôdÏL°u NRÅRm = 100% – 60% = 40%
5.2 ªÏ§lTÓjRlThP ApXÕ Ïû\ÜlTÓjRlThP NRÅRm LôQp5.2 ªÏ§lTÓjRlThP ApXÕ Ïû\ÜlTÓjRlThP NRÅRm LôQp5.2 ªÏ§lTÓjRlThP ApXÕ Ïû\ÜlTÓjRlThP NRÅRm LôQp5.2 ªÏ§lTÓjRlThP ApXÕ Ïû\ÜlTÓjRlThP NRÅRm LôQp5.2 ªÏ§lTÓjRlThP ApXÕ Ïû\ÜlTÓjRlThP NRÅRm LôQp

¸rLiP ãr¨ûXLû[d LY² :

* YÏl©u A[Ü 10% A§L¬jRÕ.

* ÅÓL°u ®ûX 12% Ïû\kRÕ.

* 2020YÕ YÚPj§tÏs CO2 u ®Ó®l× 25% Ïû\dLlTP úYiÓm.

Uôt\lThP A[ÜLs GlúTôÕm EiûUVô] A[®u NRÅReLÞPu Jl©hÓ
á\lTÓ¡\Õ.
ªÏ§lTÓjRlThP ApXÕ Ïû\ÜlTÓjRlThP NRÅReLû[l Tt±V LQdÏLs
CWiÓ Øû\L°p ¾odLlTÓ¡u\].
1. JÚ ®tTû] úUXô[o Ru ÏÝ®p Es[YoLû[ ØkûRV UôR ®VôTôWm
`98,700-I ®P 35% A§LlTÓjR úYiÓm G]d áß¡\ôo. AYoLÞûPV
®VôTôW CXdÏ GqY[Ü?

®ûX«p Ïû\dLlThP NRÅRm GuTÕ EiûUVô] ®ûX«$ÚkÕ Ïû\jR
®ûXûV L¯lTRôÏm. CûRj ùR¬kÕd ùLôs[ JÚ GÓjÕdLôhûP LôiúTôm.

£¨dRôÜdÏ ¡ûPjR
YôdÏLs 40dÏ 24 ApXÕ
5dÏ 3 G]Xôm. G]úY
YôdÏL°u NRÅRm
3 100%
5
×  = 60%

AX¡Vp Øû\ :

ùUôjRm 40 YôdÏLÞdÏ £¨dRôÜdÏ ¡ûPjR
YôdÏLs 24. G]úY £¨dRôÜdÏ 100

YôdÏLÞdÏ ¡ûPjR YôdÏLs= 
24 100
40

×  = 60

100 YôdÏLÞdÏ 60 YôdÏLs ¡ûPjRÕ.
G]úY AYs YôdÏL°u NRÅRm = 60%

ØkûRV UôR ®VôTôWm = ` 98,700.

  ` 98,700 u 35%  = ×
35 98,700

100
        = ` 34545

CkR UôR ®VôTôW CXdÏ
        = ` 98,700 + 34,545
        = ` 1, 33, 245.

AX¡Vp Øû\ :

35%  EVoÜ GuTÕ

` 100 I ̀  135dÏ A§LlTÓjR úYiÓm.
 ` 98,700 GuTÕ GqY[Ü A§LlTÓjR
úYiÓm?

A§LlTÓj§V ®VôTôWm  = ` 
135 98,700
100

×

= ` 1,33,245.SCERT T
ELA
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(2) LôX¦L°u EiûUVô] ®ûX `. 550. AûY 10% Ïû\Yô] ®ûX«p
®tLlTÓ¡u\]. LôX¦L°u ×§V ®ûX Gu]?

LôX¦L°u ®ûX = ` 550.

Ïû\jR ®ûX    = ` 550 p 10%

     = 
10 550
100

×  = ` 55.

 ×§V ®ûX = EiûUVô]®ûX - Ïû\jR
®ûX    = ` 550 – ` 55 = ` 495.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. Ko Gi¦u CÚUPeÏ, AkR GiûQ 100% A§L¬d¡\Õ. AkR Gi¦p

Tô§ûV GÓjÕd ùLôiPôp AÕ GqY[Ü NRÅRm Ïû\Ùm?

2. `2000 GuTÕ ̀ 2400I®P GjRû] NRÅRm Ïû\Ü? CkR Ïû\kR NRÅRm,

` 2400 GuTÕ ` 2000 I ®P GjRû] NRÅRm A§Lm GuTRtÏ NUUô?

T«t£T«t£T«t£T«t£T«t£-5.15.15.15.15.1

1. ¸rLiPYt±u ®¡RjûR GÝÕ.

(i) ÑªRô Ru AÛYXLj§p 6 U¦ úSWm úYûX ùNn¡\ôs. Lô_p 8

U¦ úSWm AYÞûPV AÛYXLj§p úYûX ùNn¡\ôs. AYoLÞûPV

úYûX úSWj§u ®¡Rm Gu]?

(ii) JÚ Tôj§Wj§p 8 $hPo Tôp Es[Õ. Utù\ôu±p 750ªp$$hPo

Es[Õ.

(iii) ª§Yi¥«u úYLm 15 ¡.Á/U¦ Utßm váhP¬u úYLm 30¡.Á/

U¦.

2. 5:8 Utßm 3:7 -u áhÓ®¡Rm 45: x G²p xu U§lûTd LiÓ©¥.

3. 7:5 Utßm 8:x u áhÓ®¡Rm 84:60 G²p xu U§lûTd LiÓ©¥

4. 3:4 Utßm 4:5u RûX¸r ®¡Rj§u áhÓ®¡Rm  45: x G²p x u
U§lûTd LiÓ©¥.

5. JÚ BWmTl Ts°«p 60 UôQYoLÞdÏ 3 B£¬VoLs CÚdL úYiÓm.

400 UôQYoLs Es[ JÚ Ts°«p GjRû]

B£¬VoLs CÚdL úYiÓm?

6. ùLôÓdLlThP TPj§p ABC GuTÕ JÚ ØdúLôQm,

JÚ ú_ô¥ TdLeLû[ GÓjÕd ùLôiÓ, ¡ûPdÏm

Aû]jÕ ®¡ReLû[Ùm GÝÕ. (AB : BC = 8 : 6)

 
 A

B C

10cm8cm

6cm

A[¡Vp Øû\:

10% Ïû\l× G²p

` 100 GuTÕ ̀  90BL Ïû\dLlThPÕ
` 550dÏ Ïû\dLlThPÕ GqY[Ü?

×§V ®t\®ûX = 
90 550

100
×  = ̀  495
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7. JÚ úRo®p YÏl©Ûs[ 24 UôQYoL°p 9 úTo 75% U§lùTiLû[
ùTt\]o. 75%dÏ A§LUô] U§lùTiLû[ ùTt\ UôQYoLÞdÏm,
75% dÏ Ïû\Yô] U§lùTiLû[ ùTt\ UôQYoLÞdÏm Es[
®¡RjûRd LiÓ©¥.

8. MISSISSIPPI’ Gu\ YôojûR«p Es[ Be¡X E«ùWÝjÕLÞdÏm,
ùUnùVÝjÕLÞdÏm Es[ ®¡RjûR ÑÚd¡V Y¥®p LôiL.

9. Wôú_k§Wu, ùWa]ô CÚYÚm ùNôkRUôL ®VôTôWm ùNn¡u\]o. ùWa]ô
JqùYôÚ UôRØm 25% XôTjûR ùTß¡\ôo. ùWa]ô Ï±l©hP UôRj§p
` 2080 XôTm ùTß¡\ôo G²p AkR UôRj§p AYoLÞûPV ùUôjR
XôTjûRd LôiL?

10. ØdúLôQm ABC p  AB = 2.2 ùN.Á, BC = 1.5ùN.Á,   AC = 2.3ùN.Á. ØdúLôQm
XYZ p  XY = 4.4 ùN.Á,  YZ = 3 ùN.Á,   XZ = 4.6ùN.Á G²p  AB : XY, BC : YZ, AC
: XZ B¡V ®¡ReLû[d LiÓ©¥. ΔABC Utßm ΔXYZ u JjR TdLeL°u
¿[eLs ®¡R NUj§p Es[]Yô?
(Ï±l× : CWiÓ ØdúLôQeL°u JjR TdLeL°u ®¡ReLs NUm
G²p AûY ®¡RNUj§p CÚdÏm)

11. UôÕ¬ ãlTo UôodùLhÓdÏf ùNu\ôs. ùTôÚhL°u ®ûXLs ̧ rLiPYô\ôL
CÚkR]. A¬£«u ®ûX 5% Ïû\kÕm, _ôm Utßm TZeLs 8%
Ïû\kÕm, GiùQn, TÚl× B¡VûY 10%. A§L¬jÕm CÚkR]. RtúTôÕ
Uôt\lThP ®ûXLû[d LôQ UôÕ¬dÏ ¸úZ ùLôÓdLlThP AhPYûQûV
éoj§ ùNnÕ ERÜeLs.

®YWm

A¬£     ` 30

_ôm      ` 100

Bl©s   ` 280

GiùQn   ` 120

TÚl×     ` 80

12. JÚ NeLj§p LPkR YÚPm 2075 úTo T§Ü ùNn§ÚkR]o. CkR YÚPm
T§Ü 4% Ïû\kRÕ G²p
(a) GjRû] T§ÜLs Ïû\kR]?
(b) CkR YÚPm T§Ü ùNnRYoLs GjRû] úTo?

13. JÚ ®YNô« LPkR YÚPm 1720 êhûPLs TÚj§ûV EtTj§ ùNnRôo.
CkR YÚPm 20% A§LUôL ®û[fNp ¡ûPdÏm G] G§oTôod¡\ôo. CkR
YÚPm AYo GjRû] êhûP TÚj§ûV G§oTôod¡\ôo?

14.  úLôhÓjÕiÓ AB «u ûUVl×s°dÏ CÚ×\Øm P Utßm Q Gàm
CÚ×s°Ls AûUkÕs[].  P ×s° AB ûV 2 : 3, Gu\ ®¡Rj§Ûm, Q
×s° AB ûV 3 : 4 Gu\ ®¡Rj§Ûm ©¬d¡u\Õ. PQ = 2, G²p úLôhÓjÕiÓ
AB. «u ¿[jûRd LiÓ©¥.

5.3. RsÞT¥ûVd LôQp5.3. RsÞT¥ûVd LôQp5.3. RsÞT¥ûVd LôQp5.3. RsÞT¥ûVd LôQp5.3. RsÞT¥ûVd LôQp
ùT¬V LûPL°Ûm ãlTo UôodùLhÓL°Ûm ®ûXûV ùTôÚhL°u úUp
Ï±j§ÚlTûR Tôoj§ÚlÀoLs. Cq®ûXûV Gu]ùYu¡ú\ôm. CûRúV ùTôÚ°u
Ï±jR ®ûX Gu¡ú\ôm. CkR ®ûXLs ùRô¯tNôûXL°u ùLôÓdLlThP ®ûXl
Th¥VûXl ùTôÚjÕ AûUk§ÚdÏm. CkR ®ûXûV Th¥Vp ®ûX  Gu¡ú\ôm.

EiûUVôQ ®ûX
¡.¡.dÏ

Uôt\lThP ®ûX
¡.¡.dÏ

SCERT T
ELA

NGANA



®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp 103

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

W® JÚ ×jRLjûR YôeL LûPdÏf ùNu\ôu. ×jRLj§u úUp T§Ü ùNnVlThP ®ûX

` 80. B]ôp, AkR LûPdLôWo AYàdÏ 15% RsÞT¥ A°jRôo. W®

×jRLjûR YôeL GqY[Ü ùLôÓdL úYiÓm?

Sôm Au\ôP YôrdûL«p ùTôÚhL°u úUp RsÞT¥ A°lTûR ¨û\V

NkRoTeL°p LiÓsú[ôm.

CkR RsÞT¥ûV ®VôTôWj RsÞT¥ G]Üm AûZd¡ú\ôm. CkR Rs[T¥,

Ï±jR ®ûX ApXÕ Th¥Vp ®ûX«u úUp ùLôÓdLlTÓ¡\Õ.

úUtLiP GÓjÕdLôh¥p W® 15% RsÞT¥ûVl ùTß¡\ôu. T§Ü ùNnR ®ûX

`80 G²p RsÞT¥ 
15 80

100
× = ` 12 G]úY AYu `80 - `12 = `68.

ùLôÓdL úYiÓm. úUÛm £X GÓjÕdLôhÓLû[d LôiúTôm.

GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ 1: 1: 1: 1: 1: JÚ ª§Yi¥«u Ï±jR ®ûX  ` 3600 Utßm ®t\

®ûX ` 3312. C§p RsÞT¥ GqY[Ü?

RsÞT¥ NRÅRm Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : RsÞT¥ = Ï±jR ®ûX - ®t\®ûX

  = ` 3600 -  ` 3312 =  ` 288

RsÞT¥ GuTÕ Ï±jR ®ûX«u úUp

LQd¡PlTÓYRôp, RsÞT¥ NRÅRm LôQ Ï±jR ®ûXûV

BRôWUôL ùLôs[ úYiÓm..

` 3600 Ï±jR ®ûX«p RsÞT¥ ` 288

` 100 Ï±jR ®ûX«p RsÞT¥ Gu]?

RsÞT¥ NRÅRm = 
288 100 8%

3600
× =

RsÞT¥ NRÅRm ùLôÓjR úTôÕ RsÞT¥ûVÙm LQd¡PXôm.

GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2: JÚ ªu®£±«u Ï±jR ®ûX ` 1600. LûPdLôWo A§p
6% RsÞT¥ A°d¡\ôo G²p ARu ®t\ ®ûX Gu]?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ:

Wô_ø CqYôß ¾oÜ Lôi¡\ôu
RsÞT¥  =  ` 1600-p 6%

     = × =
6 1600 96

100
`

®t\®ûX = Ï±jR®ûX - RsÞT¥
                     = ` 1600 – ` 96
                     = ` 1504.

XRô CûR Utù\ôÚ Øû\«p
ùNn¡\ôs. 6% Ïû\Ü GuTÕ
`100I ̀ 94 G] Ïû\dLlTÓ¡\Õ
G²p `1600 GuTÕ GqY[YôL
Ïû\dLlTP úYiÓm? ®t\®ûX

=  × =
94 1600 1504

100
`
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

 ØVuß Tôo ØVuß Tôo ØVuß Tôo ØVuß Tôo ØVuß Tôo

1. ¸rLiP JqùYôÚ ®YWj§u ®t\ ®ûXûVd Lôi

®YWm Ï±jR ®ûX `p    RsÞT¥  ®t\®ûX ` p

450 7%

560 9%

250 5%

15000 15%

GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3: ¿$Uô JÚ ×§V EûP YôeL LûPdÏf ùNu\ôs. EûP«u
Ï±jR ®ûX `1000. LûPdLôWo 20% RsÞT¥ ùLôÓjÕ úUÛm
5% Rs[T¥ ùLôÓd¡\ôo. CkR AÓjRÓjR RsÞT¥LÞdÏ NUUô]
JúW JÚ RsÞT¥ûVd LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ùTôÚ°u Ï±jR ®ûX = ` 1000.

ØRp RsÞT¥ NRÅRm  = 20%

ØRp RsÞT¥ 1000dÏ 20%

        = 
20 1000

100
×  =  ` 200

ØRp RsÞT¥dÏ ©\Ï ®ûX = ` 1000 – ` 200
= ` 800.

CWiPôYRôL ùLôÓjR RsÞT¥ = 5%

CWiPôYÕ RsÞT¥  = ` 800 dÏ 5%

  = 
5 800

100
×  =  ` 40

CWiPôYÕ RsÞT¥dÏ ©\Ï ®ûX = ` 800 – `40 = ` 760.
N¬Vô] ®t\ ®ûX = `760.

20% RsÞT¥ GuTÕ
`100I `  80dÏ
Ïû\dLlThPÕ. 5%
RsÞT¥ GuTÕ  ` 100I
` 95dÏ Ïû\dLlThPÕ.

@ N¬Vô] ®t±YûX

= × ×
80 951000

100 100
=  ` 760SCERT T
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

ùLôÓdLlThP RsÞT¥dÏ NUUô] JúW JÚ RsÞT¥ = ` 1000 – ` 760 = ` 240.

` 1000dÏ RsÞT¥ ` 240

CRu RsÞT¥ NRÅRm =×
24 0

10 00
× 100  = 24%

C§$ÚkÕ Gu] A±¡\ôn? JúW RsÞT¥ NRÅRm GuTÕ CWiÓ
AÓjRÓjR RsÞT¥L°u NRÅReL°u ùUôjRj§tÏ NUUôL
Es[Rô?

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

©Ãj§ JÚ EûP YôeL LûPdÏf ùNu\ôs. ARàûPV Ï±jR ®ûX `2500.
LûPdLôWo 5% RsÞT¥ ùLôÓjRôo. A§LUô] RsÞT¥dLôL úLhP úTôÕ AYo

úUÛm 3% RsÞT¥ ùLôÓjRôo. AYÞdÏ LûP£«p ¡ûPjR RsÞT¥ GqY[Ü?

AÕ JúW Øû\«p ùLôÓjRôp 8% RsÞT¥dÏ NUUôÏUô? CûRlTt± £k§jÕ,

SiToLÞPu LXkÕ BúXô£jÕ ©\Ï Eu úSôhÓ ×jRLj§p GÝÕ.

5.4 NRÅReLû[ U§lÀÓ ùNnRp5.4 NRÅReLû[ U§lÀÓ ùNnRp5.4 NRÅReLû[ U§lÀÓ ùNnRp5.4 NRÅReLû[ U§lÀÓ ùNnRp5.4 NRÅReLû[ U§lÀÓ ùNnRp

JÚ LûP«p ¿ LhP úYi¥V ùRôûL ` 477.80. AkR LûPdLôWo 15%
RsÞT¥ ùLôÓd¡\ôo. ¿ LhP úYi¥V TQjûR GqYôß U§l©ÓYôn?

ùLôÓdLúYi¥V ` 477.80I `480 BL ØÝûUVôd¡d ùLôs. ©\Ï CRu
10% I LQd¡Ó. AÕ `48. ©\Ï A§p Tô§ûV GÓjÕdùLôs. AÕ ` 24.
G]úY RsÞT¥ `48+`24=`72. G]úY ùLôÓdL úYi¥V TQm ÑUôWôL `410.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

(i) ̀ 357.30 p 20% I U§lÀÓ ùNnL  (ii)  ̀ 375.50p 15% I U§lÀÓ ùNnL

5.5 XôTØm SxPØm5.5 XôTØm SxPØm5.5 XôTØm SxPØm5.5 XôTØm SxPØm5.5 XôTØm SxPØm

YôeLp Utßm ®t\ÛdÏ NmTkRlThP ®ûXLs (XôTØm SxPØm)
¸rLiP NkRolTeLû[d LY².

• ºRô JÚ SôtLô$ûV `750dÏ Yôe¡ `900dÏ ®t\ôo.

• úU¬ 10 ¡Wôm ReLjûR `25000dÏ LPkR YÚPm Yôe¡ CkR YÚPm
`30,000dÏ ®t\ôo.

• WÍm JÚ ª§Yi¥ûV `1600dÏ Yôe¡ ARtÏ AÓjR YÚPm
`1400dÏ ®t\ôo.

• A²Rô ` 4.8 CXhNj§tÏ JÚ Lôo Yôe¡ CWiÓ YÚPm L¯jÕ
` 4.1 CXhNj§tÏ ®t\ôo.

• a¬ ` 9 CXhNj§tÏ JÚ ÅÓ Yôe¡ ARtÏ `1 CXhNm ùNXÜ
ùNnÕ TÝÕ TôojRôo.©u]o AûR `10.7 CXhNj§tÏ ®t\ôo.
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úUtLiP SôuÏ GÓjÕdLôhÓL°p XôTm ApXÕ SxPm GuTÕ Yôe¡V
®ûX Utßm ®t\ ®ûX«u ®j§VôNUôÏm.
B]ôp LûP£ GÓjÕdLôh¥p, a¬ GqY[Ü XôTm ùTt\ôu? CXôTm ` 1.7
CXhNUô? CpûX. AYo ÅhûP ®tÏm Øu× TÝÕ TôolTRtLôL ùNXÜ
ùNnÕs[ôo. CkR ®RUô] ùNXÜLû[ Gu]ùYuß á\Xôm?

£X NUVeL°p LûPdLôWo úTôdÏYWjÕ ùNXÜ, TWôU¬l×, á-, TÝÕ TôojRp,
RWÏ, ¡PeÏ YôPûL B¡VYt±tLôL ùNXÜ ùNn¡\ôo. úUÛm ùTôÚhLû[
YôeLÜm ùNXÜ ùNnV úYi¥YÚm. CkR ®RUô] áÓRXô] ùNXÜLû[
úUpùNXÜLs(Overhead Expences) Gu¡ú\ôm. CûY Yôe¡V ®ûXÙPu
úNodLlTÓ¡u\]. XôTm ApXÕ SxPjûR LQd¡P úUp ùNXÜLû[f úNojR©\Ï
¡ûPdÏm ®ûXûV Yôe¡V ®ûXVôLd ùLôiÓ LQd¡Ó¡ú\ôm.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

Yôe¡V ®ûX = ®t\ ®ûX G²p Gu]YôÏm? Cq®RUô] ãr¨ûXLû[
Sm Au\ôP YôrdûL«p Lôi¡ú\ôUô? CkR YûL«p XôT NRÅRm ApXÕ
SxP NRÅRm LôiTÕ ªLÜm ÑXTUôÏm. B]ôp AYtû\ NRÅReL°p
GÝÕYÕ ªLÜm AojRØs[Rô¡\Õ. XôT % GuTÕ Yôe¡V ®ûX«u
ªÏ§lTÓjRlThP NRÅRUôÏm. SxP % GuTÕ Yôe¡V ®ûX«u
Ïû\ÜTÓjRlThP NRÅRUôÏm.

CeÏ £X GÓjÕdLôhÓLû[d LôQXôm.

GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4: Wô§Lô CWiPômRW ùTôÚsLû[ ®VôTôWm ùNn¡\ôo. AYo
JÚ Ï°oNôR] ùTh¥ûV CWiPôm RWUôL ` 5000dÏ Yôe¡]ôo.
ARtÏ ̀ 100 úTôdÏYWjÕ ùNXÜ úUÛm ̀ 500 I TÝÕ TôojRÛdÏ
ùNXÜ ùNn¡\ôo.©u]o AûR ` 7000dÏ ®t\ôo.
(i) Ï°oNôR]l ùTh¥«u ùUôjR Yôe¡V®ûX (ii) XôT ApXÕ
SxP NRÅRm LiÓ©¥.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: (i) ùUôjR Yôe¡V ®ûX = Yôe¡V®ûX +
úTôdÏYWjÕ+TÝÕTôojR ùNXÜLs

        =  ` (5000 + 100 + 500) = ` 5600
G]úY ùUôjRm Yôe¡V ®ûX `5600.

(ii) ®t\®ûX ` 7000. CeÏ ®t\ ®ûX > Yôe¡V ®ûX.
G]úY CeÏ XôTm ¡ûPd¡\Õ.
` 5600 Yôe¡V ®ûXdÏ CXôTm ` 1400
` 100 Yôe¡V ®ûX G²p CXôTm Gu]?

XôTNRÅRm  = 
1400 100
5600

×  = 25%

GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5: ®]n `4,50,000dÏ JÚ ÅhûP Yôe¡]ôo. ` 10,000I
Åh¥p K®VeLs YûWYRtÏm TÝÕTôojRÛdÏm ùNX®hPôo. ©\Ï
AûR ` 4,25,500dÏ ®t\ôo. AYÚûPV XôT ApXÕ SxP
NRÅRjûRd LQd¡Ó.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ùUôjRm Yôe¡V ®ûX = Yôe¡V ®ûX + úUp ùNXÜLs.

            = ` (4,50,000 + 10,000) = ` 4,60,000.
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®t\®ûX ̀  4,25,500. CeÏ ®t\®ûX < Yôe¡V®ûX GuTûRd

LôQXôm. G]úY CÕ SxPUôÏm.

SxPm  =  Yôe¡V ®ûX - ®t\®ûX

      =   ` 4,60,000 – ` 4,25,500 = ` 34,500.

Yôe¡V®ûX ` 4, 60, 000 G²p SxPm `34,500, Yôe¡V

®ûX `100 G²p SxP NRÅRm Gu]?

SxPNRÅRm  = 
34,500 100

4,60,000
×  = 7.5%

GÓjÕdLôhÓ 6 :GÓjÕdLôhÓ 6 :GÓjÕdLôhÓ 6 :GÓjÕdLôhÓ 6 :GÓjÕdLôhÓ 6 : ùYeLh 50 P_u YôûZlTZeLû[ `1250dÏ Yôe¡]ôo.

AYÚûPV úTôdÏYWjÕ ùNXÜ ̀ 250. A§p 5 P_u YôûZlTZeLs

AÝ¡VRôp AYtû\ ®tL Ø¥VôÕ. Á§ûV AYo P_u `35 ÅRm
®t¡\ôo. AYÚdÏ ¡ûPlTÕ XôTUô? SxPUô? XôT (A) SxP

NRÅRjûRd LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ùUôjR Yôe¡V ®ûX  = YôûZlTZeL°u Yôe¡V ®ûX +

úTôdÏYWjÕ ùNXÜ

                   = ` 1250 + ` 250 = `1500.
®t\ YôûZlTZeLs (P_uLs) = Yôe¡V YôûZlTZeLs (P_uLs)

- AÝ¡V YôûZlTZeLs (P_uLs)

       = 50 - 5 = 45

®t\®ûX = ` 35 ×45 = ` 1575

®t\®ûX > Yôe¡V ®ûX. G]úY CeÏ CXôTm ¡ûPd¡\Õ.

CXôTm = ®.®   -  Yô.®

 = ` 1575 - ` 1500

       = ` 75

` 1500 Yôe¡V®ûX G²p XôTm `75

` 100 Yôe¡V ®ûX G²p XôTm Gu]?

XôTNRÅRm  = 
75 100 5%

1500
× =

GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7: Uô$d CWiÓ úUû_Lû[ JqùYôußm ̀  3000dÏ ®t\ôo.

AYo JÚ úUû_«u úUp 20% XôTØm Utù\ôu±u úUp 20%

SxPØm AûP¡\ôo. ùUôjRj§p AYÚûPV XôT ApXÕ SxP

NRÅRjûRd LiÓ©¥.
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¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :

CWiÓ úUûNL°u Yôe¡V ®ûX  = ` 2500 + ` 3750 = ` 6250

CWiÓ úUûNL°u ®t\ ®ûX = ` 3000 + ` 3000 = ` 6000.

G]úY Yôe¡V ®ûX > ®t\®ûX G]úY CÕ SxPUôÏm.

SxPm = Yôe¡V ®ûX - ®t\®ûX = ` 6250 - ` 6000

     = ` 250

` 6250 Yôe¡V®ûX G²p SxPm ` 250

` 100 Yôe¡V ®ûX G²p SxPm Gu]?

SxP NRÅRm = 250 
100
6250

×  =  4%

G]úY ùUôjRj§p 4% SxPm ¡ûPd¡\Õ.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

JÚ LûPdLôWo CWiÓ ¥.®dLû[ JqùYôußm `9,900 dÏ ®t\ôo. AYo

Ju±u úUp 10% XôTj§tÏm, Utù\ôuû\ 10% SxPj§tÏm ®t\ôo. ùUôjR

®VôTôWj§p AYÚdÏ XôTUô? SxPUô? Gu] NRÅRm?

5.6 ®tTû] Y¬/U§l× áhÓ Y¬ 5.6 ®tTû] Y¬/U§l× áhÓ Y¬ 5.6 ®tTû] Y¬/U§l× áhÓ Y¬ 5.6 ®tTû] Y¬/U§l× áhÓ Y¬ 5.6 ®tTû] Y¬/U§l× áhÓ Y¬ (VAT)
JqùYôÚ ®tTû]«Ûm AWNôeLm Y¬ Yã$d¡\Õ. CûRúV U§l× áhÓY¬

Gu¡ú\ôm. LûPdLôWo CûR ÖLoúYô¬Pm CÚkÕ Yã$jÕ AWNôeLj§tÏ LhÓ¡\ôo.

AWNôeLm CkR ®RUô] Y¬Lû[ Hu ®§d¡\Õ? E]dÏj ùR¬ÙUô? CkR

®RUôL Yã$jR Y¬Lû[d ùLôiÓ UdLÞdÏ StT¦Lû[f ùNn¡\Õ.

ØRp úUûN

®t\®ûX =  ̀  3000

CXôT NRÅRm = 20%
CXôT NRÅRm GuTÕ Yôe¡V ®ûX«u

úUp A§LTÓjRlThP NRÅRm.

®t\ ®ûX  ` 120 G²p Yôe¡V ®ûX `
100.

®t\ ®ûX ` 3000 G²p Yôe¡V ®ûX

Gu] ?

Yôe¡V ®ûX= ̀  100 
3000
120

×  =  ̀  2500

CWiPôm úUûN

®t\ ®ûX =  ` 3000
SxP NRÅRm = 20%
SxP NRÅRm GuTÕ Yôe¡V

®ûX«u Ïû\ÜTÓjRlThP NRÅRm.
®t\ ®ûX ̀  80 G²p Yôe¡V ®ûX
` 100.
®t\ ®ûX ` 3000 G²p Yôe¡V

®ûX?

Yôe¡V ®ûX =  ̀  100 
3000
80

×  =  ̀  3750
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®tTû] Y¬ GuTÕ SLojRd á¥V (Movable) ùTôÚsL°u ®tTû]«u úUp
®§dLlTÓm Y¬ BÏm. VAT GuTÕ ®tTû] Y¬ûVl úTôu\Õ. B]ôp CÕ
ùTôÚhL°u úUp UhÓúU ®§dLlTÓ¡\Õ. B]ôp úNûYL°u úUp ApX.
CkR Y¬ NRÅRm ùTôÚÞdÏ ùTôÚs UôßTÓ¡\Õ. ùTôÕYôL ªL ªL AY£VUô]
ùTôÚhL°u úUp VAT ¿dLlThÓs[Õ. 1% ReLm Utßm ®ûXÙVokR
LtLÞdÏm, 5% ùRô¯tNôûX úRûYdLô] ùTôÚhLs Utßm êXR]l
ùTôÚhLÞdÏm úUÛm 14.5% Ut\ ùTôÚhL°u úUp Y¬ Yã$dLlTÓ¡\Õ.
®t\®ûX«u úUp Y¬ Yã$dLlThÓ, Sôm ùNÛjÕm TQjÕPu úNodLlTÓ¡\Õ.

LQT§ JÚ UÚkÕdLûPdÏf ùNuß Ru RôndLôL £X UÚkÕLû[ Yôe¡]ôu.
AkR LûPdLôWo ùLôÓjR Th¥V$p ùUôjRm ̀  372.18. A§p 5% Y¬ úNokÕs[Õ.
(i) Y¬ úNodLôRúTôÕ ®ûXTh¥Vp ùUôjRjûRd LiÓ©¥.

Tax Invoice No. : 2012?301549007214 Date : 15-09-2012  20:48:31

Name : Ganpathi Age : 35 Gender : Doc:dr Do.Reg. No. :

Cus.ID:20121301549000617 Add: Sainathpura)

S. Product Mfgr Sch Batch Exp. MRP. Rate Qty Amount

1 BETATROP TAB SUN H BSK4198 12-14 5.9 5.9 60 318.60

2. ECOSPRIN 150 MG TAB USV H 04004652 05-14 0.4242857 0.38 42 16.04

3. LASIX 40 MG TAB AVENTIS H 0212016 03-16 0.44733334 0.40 15 6.04

4. ELDERVIT PLUS CAD ELDER C SE0022008 08-13 2.3333333 2.10 15 31.5

Amount saved : 41.35     VAT ON  ` 354.45 @ 5% = 17.72     Total : 372.18
                                                                                                       Rounded Total : 372.00
          úUúX Es[ ®ûXlTh¥V$$ÚkÕ Th¥Vp ùRôûL  = `354.45

Y¬ 5% = ` 17.72 G]Üm ùR°YôLj ùR¬¡\Õ.
GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8: JÚ _ûR LôX¦L°u ®ûX `450. CRtÏ ®tTû] Y¬

6%. G²p LhPúYi¥V ùRôûLûVd LiÓ©¥.
¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ` 100dÏ ®tTû] Y¬ ` 6.

` 450dÏ ®tTû] Y¬ Gu]?

LhP úYi¥V ®tTû] Y¬ = ` 
6 450

100
×   = ` 27.

LhP úYi¥V ùRôûL = ùTôÚ°u ®ûX + ®tTû] Y¬
 =  ` 450 + ` 27 = ` 477.

5.7 NWdÏ Utßm úNûY Y¬ (GST) :
CÕ NWdÏ Utßm úNûYLÞdLô] JÚ úNW ®§dLlTÓm Uû\ØL Y¬

BÏm. CÕ Ck§Vô®p ¨X®V TpúYß Y¬Ls ARôYÕ  ®tTû] Y¬ úUÛm
ÑeL Y¬ B¡VYtû\ ¿dÏYRtLôL _øûX UôRm 2017p A±ØLm ùNnVlThPÕ.
GSTu ¸r ®§dLlTÓm Y¬Vô]Õ ÖLo®u U§l×L°u A¥lTûPÙPu NWdÏ
Utßm úNûYL°u JqùYôÚ ̈ ûXL°u U§l×Lû[Ùm úNokRRôÏm. H\dÏû\V
Aû]jÕ ùTôÚhLs Utßm úNûYL°u ÁÕ TpúYß ¨ûXL°p Y¬«u
®¡ReLs ARôYÕ 3%, 5%, 12%, 18% Utßm 28% G] ®§dLlTÓ¡\Õ. CÕ
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SôÓ ØÝYÕm JúW ®RUôL Es[Õ. CRu êXm ¡ûPlT§p 50% Uj§V
AWNôeLj§tÏm (CGST), 50% Uô¨X AWNôeLj§tÏm (SGST) ùNp¡\Õ.
GÓjÕdLôhÓ 9: ®dú]x JÚ LûPdÏf ùNuß Ru ÏÓmTj§tLôL

AÝdÏlúTôd¡Lû[ Yôe¡]ôu. LûPdLôWo ùLôÓjR ®ûX WºÕ CqYô\ôL
CÚkRÕ. ùTôÚhL°u ùUôjR®ûX `2200 C§p 18% GSTm APeÏm
G²p GSTdÏ Øu ùTôÚhL°u ®ûXûV LiÓ©¥ úUÛm GST«-ÚkÕ
CGST Utßm SGSTu TeûLÙm LiÓ©¥.
®YWm Gi¦dûL Ju±u ®ûX ùUôjR®ûX
úNôl× 100 20 2000
úNôl×jçs 2 100 200
ùUôjRm 2200

¾oÜ:
GST EhTP Wº§p Ï±l©h¥ÚkR ®ûX = `2200

Wº§p Ï±l©h¥ÚkR GSTu U§l× = 18 = `2200 100
18

×  = `396

GSTdÏ Øu Wº§p Ï±l©PlTh¥ÚkR ®ûX= `2200 - `396 = `1804
GSTp CGSTu NRÅRm = 50%
GSTp SGSTu NRÅRm = 50%

GSTp CGSTdÏ ¡ûPjR ùRôûL = `396 100
50

×  = `198

CqYôú\ GSTp SGSTdÏ ¡ûPjR ùRôûL = `396 100
50

×  = `198

GÓjÕdLôhÓ 10: JÚ ú_ô¥ LôX¦L°u ®ûX `1000 C§p 5% GST
®§dLlTÓ¡\Õ G²p Wº§p Ï±l©h¥ÚkR ®ûXûV LiÓ©¥.

¾oÜ:
`100dÏ `5 GSTBL YZeLlTÓ¡\Õ.
`1000dÏ YZeLlTÓm Y¬?

YZeLlTÓm GST = ` ×
100

5
 1000 = `50

Wº§p Ï±l©PlTh¥ÚkR ®ûX = ùTôÚ°u ®ûX + GST
    = `1000 + `50 = `1050

T«t£-5.2

1. 2012 YÚP LQdùLÓl©uT¥ EX¡úXúV 36.4 úLô¥ UdLs CûQVR[jûR
ETúVô¡d¡\ôoLs G] U§l©PlThPÕ. AÓjR 10 YÚPeL°p CkR
Gi¦dûL 125% A§LUôÏm G] G§oTôodLlTÓ¡\Õ. 2022p EXL[®p
CûQVR[jûR ETúVô¡lTYoLs GjRû] úTWôL CÚdÏm GuTûR
U§l©ÓL.

2. JÚ ÅhÓ ØRXô° JqùYôÚ YÚPØm AkR YÚP YôPûL«p 5%
A§LlTÓjÕYôo. RtúTôûRV UôR YôPûL ̀  2500 G²p CWiÓ YÚPj§tÏ
©\Ï AkR ÅhÓ YôPûL Gu]?

SCERT T
ELA

NGANA



®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp®¡RNUj§u êXm A[ÜLû[ Jl©ÓRp 111

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

3. TeÏ NkûR«p JÚ LmùT²«u JÚ TeÏ §eLh¡ZûU `7.50 BL
CÚkRÕ. CkR ®ûX ùNqYôn¡ZûU 6% EVokRÕ, ×Ru¡ZûU 1.5%
Ïû\kRÕ Utßm ®VôZd¡ZûU 2% Ïû\kRÕ G²p ùYs°d¡ZûU
ùRôPdLj§p JÚ Te¡u ®ûX Gu]?

4. SLp GÓdÏm CVk§WeL°p ùLôÓdLlThP êX Lô¡RjûR NRÅRjûR
ùLôÓjÕ A§L¬dLúYô ApXÕ Ïû\dLúYô ùNnVXôm. úWxUô RuàûPV
2 ùN.Á TPjûR 4 ùN.ÁdÏ A§L¬dL ¨û]jRôs. G]úY SLp GÓdÏm
CVk§Wj§p 150% G] ùLôÓjÕ TPj§u SLûX GÓjRôs. AYs GÓjR
SL-u A[Ü Gu]YôL CÚdÏm?

5. JÚ ×jRLj§u Ï±jR ®ûX `150. A§p RsÞT¥ 15%. ×jRLm YôeL
ùLôÓdL úYi¥V TQm GqY[Ü?

6. JÚ T¬ÑlùTôÚ°u Ï±jR ®ûX `176 Utßm ®t\ ®ûX `165 G²p
RsÞT¥ NRÅRjûRd LiÓ©¥ ?

7. JÚ LûPdLôWo JÚ ªuNôW ®[dÏ ̀ 10 ÅRm 200 ®[dÏLû[ Yôe¡]ôo.
A§p 5 Tp×Ls TÝRô¡VRôp AûR GÓjÕûYjÕ ®hPôo. Á§Ùs[
Tp×Lû[ JqùYôußm `12 ÅRm ®t\ôo.AYÚdÏ ¡ûPjR XôT ApXÕ
SxP NRÅRjûRd LiÓ©¥.

8. ¸úZ ùLôÓdLlThP AhPYûQ«p úRûYVô] CPeLû[ ¨Wl×L.

  Y.    Yôe¡V  ùNXÜLs  ®t\ ®ûX  XôTm  SxPm  XôTNRÅRm SxPNRÅRm

Gi ®ûX

1 `    750 `   50 ` 80

2 `     4500 `   500 ` 1,000

3 `  46,000 `  4000 ` 60,000

4 `  300 `    50 12%

5 `   330 `    20 10%
9. JÚ úUûN 5% XôTj§p `2,142dÏ ®tLlThPÕ. 10% XôTm ¡ûPdL

GqY[Ü ®ûXdÏ ®tL úYiÓm?
10. úLô© JÚ ûL L¥LôWjûR 12% XôTj§tÏ ClWô¶mdÏ ®t\ôu. ClWô¶m

AûR 5% SxPj§tÏ ®t\ôo. _ôu. ` 1,330 ùLôÓjRôp úLô© GqY[Ü
®ûXdÏ ®t±ÚlTôu?

11. UÕ, L®Rô CÚYÚm JÚ ×§V ÅhûP `3,20,000dÏ Yôe¡]o. £X
LôWQeL°u LôWQUôL AûR ` 2, 80,000 ®t\]o. AYoLs AûPkR
SxPm Utßm SxPNRÅRm LiÓ©¥.

12. JÚ CWiPôkRW Lôo ®tTû] LûP«p JÚYo JÚ CWiPôkRW LôûW
` 1,50,000dÏ Yôe¡]ôo ARtÏ `20,000dÏ YiQm éÑRp Utßm
TÝÕ TôodÏm ùNXÜLû[f ùNnRôo. ©\Ï AûR `2,00,000dÏ ®t\ôo.
C§p AYÚdÏ ¡ûPjRÕ XôTUô?SxPUô? GjRû] NRÅRm ?

13. X$Rô AYÞûPV ©\kRSôû[ SiToLÞPu ùLôiPôP JÚ
EQYLj§$ÚkÕ JÚ TôoNûXd ùLôiÓ YkRôs. ARtLô] ®ûX Th¥Vp
5% Y¬ûV úNojÕ `1,450BL CÚkRÕ. X$Rô RsÞT¥ úLhPúTôÕ
ØRXô° Th¥V$u ùRôûL«p 8% RsÞT¥ ùLôÓjRôo. ClúTôÕ X$Rô
EQYL ØRXô°dÏ ùLôÓdL úYi¥V ùRôûL Gu]?
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1234567890123
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14. Y¬ GuTÕ ùTôÚ°u ®ûXÙPu úNodLlTh¥ÚkRôp, ùTôÚ°u EiûUVô]
®ûXûVd ¸rLiP AhPYûQ«p GÝÕ.

Y.Gi. ®YWm GST % ®ûXlTh¥Vp ùRôûL (`p)  EiûUVô] ®ûX (` p)

1 ûYWm 3% `10,300

2 ©W`o ÏdLo 12% `3360

3     ØL éfÑ(face powder) 28% ` 256

15. JÚ ûLlúT£ ̈ ßY]m JÚ ûLlúT£ûV 4500 G] ̈ oQ«jRÕ. JÚ ®VôTô¬
AkR ûLlúT£ûV 12%GSTI áÓRXôL ùLôÓjÕ Yôe¡]ôo G²p AkR
®VôTô¬ GSTdLôL ùLôÓjR TQm GqY[Ü?ûLlúT£«u ®ûX Gu]?

16. JÚ TpùTôÚs AeLô¥«p JÚ ùTôÚ°u ®ûX ìTôn úUÛm ûTNôYôL
Es[Õ. Y¬ûV úNodÏm úTôÕ AÕ ìTôVôL UhÓm Uôß¡\Õ Y¬dÏ ©u]o
Es[®ûX ‘n’ (n GuTÕ ªûL ØÝ Gi) G²p n-u ªLf£±V U§l× Gu]?
5.8 áhÓ Yh¥5.8 áhÓ Yh¥5.8 áhÓ Yh¥5.8 áhÓ Yh¥5.8 áhÓ Yh¥
Ye¡L°Ûm, RTôp AÛYXLeL°Ûm úNªl©p Es[ ùRôûLdÏ Yh¥
ùLôÓdLlTÓm. úUÛm LP]ôL Yôe¡VYoL°Pm Yh¥ Yã$dLlTÓm. Yh¥ GuTÕ
AkR YÚP Yh¥ NRÅRj§u T¥ ANÛdLôL ùLôÓdLlTÓm A§LUô] ùRôûL
BÏm.
B]ôp GqYôß CkR Yh¥ LQd¡PlTÓ¡\Õ? JÚ LPàdLô] AN$u úUp
LPu LôXm ØÝYRtÏm Uôt\ªpXôR Yh¥ûVd LQd¡Óm Øû\ûV
Gu]ùYu¡ú\ôm? Bm, AûRúV NôRôWQ Yh¥ Gu¡ú\ôm. AÕ AN$u úUp
A§LlTÓjRlThP NRÅRUôÏm. CûR JÚ GÓjÕdLôh¥u êXm ×¬kÕd ùLôs[Xôm.
GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11: `2500 I 12% YÚPYh¥ÅRm 3 YÚPeLÞdÏ LP]ôL

YôeLlThPÕ. 3 YÚPj§tÏ CkR LP²tLô] Yh¥ûVÙm, 3 YÚP
LûP£«p LhP úYi¥V ùUôjRjûRÙm LiÓ©¥

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 12% YÚPYh¥ GuTÕ ` 100dÏ JÚ YÚPj§tLô] Yh¥ `12 G²p
`2500dÏ JÚ YÚPj§tÏ LhP úYi¥V Yh¥ Gu]?

JÚ YÚPj§tÏ LhP úYi¥V Yh¥ = ` × =
12 2500 300
100

`

3 YÚPeLÞdÏ Yh¥  = ` × ×
123 2500
100  = ` 900.

× ×
= =

T R P PTRI
100 100

I = Yh¥,  P=  ANp  = ` 2500 T =  LôXm (YÚPeL°p)  = 3,
 R = Yh¥ÅRm = 12
3 YÚPdLûP£«p LhP úYi¥V ùRôûL = ANp + Yh¥

      = `2500 + `900 = `3400.

ùUôjR ùRôûL = ANp + Yh¥ =  P + 
P T R

100
× ×

 = P
T R1
100
×⎛ ⎞+⎜ ⎟⎝ ⎠

T = 1 YÚPm G²p ùUôjRm A = P 
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

               ØVuß Tôo               ØVuß Tôo               ØVuß Tôo               ØVuß Tôo               ØVuß Tôo

AhPYûQûV ¨Wl×

    Y.Gi. ANp (P)`p LôXm (T)   Yh¥ÅRm     Yh¥ (I) = P T R
100
× ×

                YÚPeL°p YÚPYh¥ (R)%p   (`p)

1 3000 3 6

2 2 5 50

3 1875 12 675

4 1080 2.5 90

WúUx ºà®Pm YÚPj§tÏ 10% Yh¥ÅRm `100I LP]ôL Yôe¡]ôu. 2 YÚPm

L¯jÕ ºà®u LPû]j §Úl©d ùLôÓdLf ùNu\ôu. WúUx ̀ 120Id ùLôÓjRôu.

B]ôp ºà Cuàm `1 RW úYiÓm Gu\ôu. LQd¡p Es[ úYßTôhûPd

LôQ CÚYÚm JÚ Lô¡Rj§u úUp ¸rLiPYôß LQd¡hP]o.

WúUµu LQd¸Ó ºà®u LQd¸Ó

ØRp   ANp ` 100    ØRp   ANp  100

YÚPm 10% Yh¥ ` 10 YÚPm 10% Yh¥ `   10
ùUôjRm ` 110 ùUôjRm ` 110

CWiPôm ANp ` 100   CWiPôm ANp ` 110

YÚPm   10% Yh¥                `  10 YÚPm 10% Yh¥ `   11

CWiÓ YÚPd  = ANp + CWiÓ YÚPd ` 121
LûP£«p      ØRp YÚP          LûP£«p
ùUôjRm       Yh¥ + 2m           ùUôjRm
              YÚPYh¥

                     = 100+10+10
                      = ` 120

CWiÓ Øû\L°Ûm Es[ úYßTôÓ ̀ 1. Hu CÚØû\L°Ûm úYßTôÓ Es[Õ?
CWiPôm BiÓ Yh¥ LQd¡Óm úTôÕ WúUx ANûX ` 100 Gußm ºà
ANûX `110 Gußm GÓjÕd ùLôiÓs[Õ E]dÏ ùR°YôLj ùR¬¡\Õ. WúUx
Yh¥ LQd¡hP Øû\ûV NôRôWQ Yh¥ Gu¡ú\ôm. ºà Yh¥ LQd¡hP Øû\ûV
Gu]ùYuß áß¡ú\ôm G]j ùR¬ÙUô? ºà®u Øû\«p ØRp BiÓ
ANÛPu Yh¥ûVd áh¥ AkR ùUôjRjûR CWiPôm Bi¥u ANXôL ùLôiÓ
AkR Bi¥u Yh¥ LQd¡PlThÓs[Õ. CûRúV áhÓYh¥ Gu¡ú\ôm. CkR
áhÓYh¥«u êXm Yh¥«u úUp Yh¥ NmTô§dL Ø¥¡\Õ. GkR ®RUô]
Yh¥Øû\ûV ¿ GkR NUVj§p úRokùRÓlTôn?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

5.9 áhÓYh¥dLô] ãj§WjûR RÚ®jRp5.9 áhÓYh¥dLô] ãj§WjûR RÚ®jRp5.9 áhÓYh¥dLô] ãj§WjûR RÚ®jRp5.9 áhÓYh¥dLô] ãj§WjûR RÚ®jRp5.9 áhÓYh¥dLô] ãj§WjûR RÚ®jRp
úUtLiP GÓjÕdLôh¥u êXm ºà áhÓ Yh¥ûVd LQd¡hPûRd LôQXôm. 1
ApXÕ CWiÓ YÚPeLÞdÏ CkR Øû\ G°ûUVô]Õ. B]ôp 2 YÚPeLÞdÏ
úUp LQd¡Óm úTôÕ CúR Øû\ûVf ùNnVXôm? áhÓYh¥ûVd LôQ HúRàm
ÑÚdÏ Øû\ Es[Rô? HúRàm JÚ GÓjÕdLôh¥u êXm LôQXôm.

T = 1YÚPm G²p ùUôjRm (A) = 1
100
RP ⎛ ⎞+⎜ ⎟

⎝ ⎠
 GuTÕ NôRôWQYh¥ Øû\VôÏm.

P1=  10,000 R = YÚPj§tÏ 12% GuL

 ºà®u LQd¸Ó Øû\     ºà®u LQd¸Ó Øû\«u ùTôÕ Y¥Ym

ØRp   ANp P1 ` 10,000 ØRp ANp P1

 YÚPm ùUôjRmA1 =10000
121

100
⎛ ⎞+⎜ ⎟⎝ ⎠   YÚPm   ùUôjRmA1 A1= P1

R1
100

⎛ ⎞+⎜ ⎟⎝ ⎠

= 10000
112
100
⎛ ⎞
⎜ ⎟⎝ ⎠

=  ` 11,200

2m     ANp P2 ` 11,200   2m ANp P2 = P1
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

YÚPm   ùUôjRm A2 11200
121

100
⎛ ⎞+⎜ ⎟⎝ ⎠

   YÚPm ùUôjRmA2 A2 = P2
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

= 11200
112
100
⎛ ⎞
⎜ ⎟⎝ ⎠

= P1

R R
1 1

100 100
+ +

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=  ` 12,544 = P1

2R1
100

⎛ ⎞+⎜ ⎟⎝ ⎠
CqYôú\ ùRôPokÕ ùNnÕdùLôiúP ùNu\ôp ‘n’ YÚPdLûP£«p

A n = P1

nR1
100

⎛ ⎞+⎜ ⎟⎝ ⎠

ÑÚdLUôL A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

 Guß á\Xôm.

CkR Øû\ûVl TVuTÓj§ ‘n’ YÚPdLûP£«p BÏm ùUôjRjûR UhÓúU

LôQ Ø¥Ùm. áhÓ Yh¥ûV GqYôß LQd¡ÓYÕ? Bm CÕ ªLÜm ÑXTm.

¡ûPjR ùUôjRj§$ÚkÕ ANûXd L¯jRôp áhÓ Yh¥ûVd LôQXôm.

áhÓ Yh¥ = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

- P
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

G]úY NôRôWQ Yh¥dÏm áhÓ Yh¥dÏm Es[ ®j§VôNm Gu]? NôRôWQYh¥
JqùYôÚYÚPØm NUUôL CÚdÏm. B]ôp áhÓ Yh¥«p LôXm A§LUôL
A§LUôL Yh¥Ùm A§LUô¡\Õ.
GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:     ̀  5000 I 8% Yh¥ÅRm 2 YÚPj§tÏ ØRÄÓ ùNnRôp áhÓ

Yh¥ Øû\«p ¡ûPdÏm ùUôjRm Gu]? áhÓ Yh¥ Gu]?
¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : P =  ` 5000;    R = 8%    n = 2 YÚPm

A  = P 
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    = 5000
281

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    = 5000×
108 108
100 100

× =  ` 5832.

NmTô§jR áhÓ Yh¥   = ùUôjRm - ANp

                        = ` 5832 - ` 5000

           = `  832

CûR ùNn

1. ` 20,000 I 5% YÚP Yh¥ÅRm, Bi¥tÏ JÚØû\ Yh¥
LQd¡Óm Øû\«p ØRÄÓ ùNnRôp 6 YÚPdLûP£«p GqY[Ü
áhÓ Yh¥ NmTô§dLXôm?

2. `12600I 10% YÚP Yh¥ÅRm, Bi¥tÏ JÚ Øû\ Yh¥ LQd¡Óm
Øû\«p 2 YÚPdLûP£«p ¡ûPdÏm áhÓ Yh¥ûVd LQd¡Ó.

5.10 YÚPj§tÏ ApXÕ 6 UôRj§tÏ (AûW YÚPj§tÏ) áhÓYh¥5.10 YÚPj§tÏ ApXÕ 6 UôRj§tÏ (AûW YÚPj§tÏ) áhÓYh¥5.10 YÚPj§tÏ ApXÕ 6 UôRj§tÏ (AûW YÚPj§tÏ) áhÓYh¥5.10 YÚPj§tÏ ApXÕ 6 UôRj§tÏ (AûW YÚPj§tÏ) áhÓYh¥5.10 YÚPj§tÏ ApXÕ 6 UôRj§tÏ (AûW YÚPj§tÏ) áhÓYh¥
LôQpLôQpLôQpLôQpLôQp
úUtLiP LQdÏL°p Bi¥tÏ JÚ Øû\ GuTûR ETúVô¡d¡ú\ôm? C§p
HúRàm Ød¡VjÕYm Es[Rô? Bm. Hù]²p áhÓYh¥ 6 UôReLÞdÏ JÚ
Øû\ ApXÕ 3 UôReLÞdÏ JÚ Øû\Ùm LQd¡PlThÓ¡\Õ.
áhÓ Yh¥ YÚPj§tÏ JÚ Øû\ LQd¡PlTPôR úTôÕ Yh¥ûV ANÛPu
úNodÏm LôXjûR Gu]ùYu¡ú\ôm? AûR LôXUôt\m Gu¡ú\ôm. 6 UôReLÞdÏ
JÚ Øû\ Yh¥ LQd¡Óm úTôÕ YÚPj§p 6 UôRj§tÏ JÚ Øû\ ÅRm 2 LôX
Uôt\eL°p áhÓYh¥ úNodLlTÓ¡\Õ. CkR Øû\«p Yh¥ÅRm YÚP Yh¥ÅRj§p
Tô§VôLÜm R/2 G]Üm N=2 G]Üm GÓjÕd ùLôs[lTÓ¡\Õ.
GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13: 6 UôRj§tÏ JÚ Øû\ áhÓ Yh¥ Øû\«p `1000dÏ 10%

YÚP Yh¥ÅRm 1 YÚPdLûP£«p BÏm áhÓ Yh¥ûn Lôi.
¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 6 UôRj§tÏ JÚ Øû\ áhÓ Yh¥ LQd¡ÓYRôp áhÓ Yh¥

LQd¡Óm LôXm YÚPj§tÏ 2 Øû\.
G]úY n=2

6 UôRj§tÏ Yh¥ÅRm =  
1 10% 5%
2
× =
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  1000
251

100
⎛ ⎞+⎜ ⎟⎝ ⎠

=  1000
2105

100
⎛ ⎞
⎜ ⎟⎝ ⎠

=  `1102.50

áhÓ Yh¥ = A – P = 1102.50 – 1000 = ` 102.50
CûR ùNn

¸rLiPYt±p GjRû] LôXUôtß Øû\L°p Yh¥ áhPlTÓ¡\Õ ?
Yh¥ÅRm LôiL.

1. JÚ ùRôûLdÏ 1
1
2  YÚPj§tÏ 8% YÚP Yh¥ÅRm 6 UôReLÞdÏ

JÚ Øû\ áhÓ Yh¥ LQd¡Óm Øû\«p BÏm ùUôjRm.

2. JÚ ùRôûLdÏ 2 YÚPeLÞdÏ 4% YÚP Yh¥ÅRm 6 UôReLÞdÏ
JÚ Øû\ áhÓ Yh¥ LQd¡Óm Øû\«p BÏm ùUôjRm.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

3 UôReLÞdÏ JÚ Øû\ áhÓ Yh¥ LQd¡hPôp Gu] ùNnV úYiÓm?
AlúTôÕ GjRû] LôX Uôt\eL°p Yh¥ LQd¡PlTÓm? Lôp YÚP Yh¥ÅRm
GqYôß YÚP Yh¥ÅRj§p LQd¡PlTÓ¡\Õ? Eu SiToLÞPu LXkÕ
BúXô£jÕ GÝÕ.
GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14: 6 UôReLÞdÏ JÚ Øû\ áhÓ Yh¥ LQd¡Óm Øû\«p

` 12000 LPàdÏ 1
1
2  YÚPdLûP£«p 10% YÚP Yh¥ÅRm LhP

úYi¥V ùUôjRm Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 6 UôRj§tÏ JÚ Øû\ áhÓ Yh¥ LQd¡PlTÓYRôp 1
1
2  YÚPj§tÏ

LôX Uôt\eLs 3. G]úY n = 3

Yh¥ÅRm = 
1 10% 5%
2
× =

    A =  P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    A =  12000
351

100
⎛ ⎞+⎜ ⎟⎝ ⎠
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

        =  12000
3105

100
⎛ ⎞
⎜ ⎟⎝ ⎠  =  `13891.50

áhÓ Yh¥ = A – P
       = 13891.50 – 12000
        =  ` 1891.50

GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15: VôRnVô Ru ÏÓmTj úRûYdLôL `5120 I 12
1
2 % YÚP

Yh¥ÅRm Bi¥tÏ JÚ Øû\ áhÓ Yh¥ Øû\«p LPu Yôe¡]ôo.
CWiÓ YÚPm 9 UôRm LûP£«p LPû] AûPdÏm úTôÕ AYo
GqY[Ü ùUôjRm LhP úYiÓm? AYu GqY[Ü Yh¥ Lh¥]ôo
GuTûRÙm LQd¡Ó.

¾oÜ ¾oÜ ¾oÜ ¾oÜ ¾oÜ : úWxUô ¸rLiP Øû\«p LQdûLj ¾odL ØVt£ ùNnRôs. AYs

ØR-p LôXjûR YÚPeL[ôL Uôt±]ôs.

2 YÚPm 9 UôRm = 2
9

12  YÚPm =  2
3
4 YÚPeLs

AûR ãj§Wj§p ©W§ÂÓ ùNnRôs. G]úY A = 5120

32
4251

200
⎛ ⎞+⎜ ⎟⎝ ⎠

CRtÏ úUp ùNnV Ø¥V®pûX. AYs B£¬V¬Pm AÓdÏ ©u]j§p
CÚkRôp Gu] ùNnYÕ G] úLhPôs. B£¬Vo JÚ Ï±l× ùLôÓjRôo.
ØR$p ØÝ TôLj§tÏ ùUôjRjûRd LiÓ©¥. ©\Ï AkR ùUôjRjûR

G]úY A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

   ⇒   A = 5120
2251

200
⎛ ⎞+⎜ ⎟⎝ ⎠   = 5120

2225
200

⎛ ⎞
⎜ ⎟⎝ ⎠

    =  ` 6480

Á§Ùs[ 9 UôRj§tÏ Yh¥ = 6480 
25 3 1
2 4 100

× × ×  =  ` 607.50.

VôRnVô 2 YÚPm 9 UôRd LûP£«p LhPúYi¥V ùUôjRm
      =   6480 +  607.50 = ` 7087.50

ùUôjRm áhÓ Yh¥  =  7087.50 -   5120 =  ` 1967.50
5.11 áhÓ Yh¥ ãj§Wj§u TVuTôÓ5.11 áhÓ Yh¥ ãj§Wj§u TVuTôÓ5.11 áhÓ Yh¥ ãj§Wj§u TVuTôÓ5.11 áhÓ Yh¥ ãj§Wj§u TVuTôÓ5.11 áhÓ Yh¥ ãj§Wj§u TVuTôÓ
CkR áhÓYh¥ ãj§WjûR GeÏ ETúVô¡d¡ú\ôm? áhÓYh¥ GuTÕ Yh¥ûV
LQd¡ÓYRtÏ UhÓUpXôUp £X LQd¸ÓL°Ûm ETúVô¡d¡ú\ôm.
GÓjÕdLôhPôL,

_]jùRôûL ùTÚdLm (Ïû\Ü)

Tôd¼¬VôdL°u Y[Úm ®¡Rm ùR¬k§ÚkRôp AYt±u Y[of£ûVj

ùR¬kÕd ùLôs[Xôm.

JÚ ùTôÚ°u ®ûXûV £X YÚPeL°p A§LUôÏm (Ïû\Ùm) úTôÕ

®ûXûV U§l©PXôm.

ANXôLdùLôiÓ NôRôWQ Yh¥ûV 
3
4  YÚPj§tÏ LQd¡Ó Guß á±]ôo.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 16:GÓjÕdLôhÓ 16:GÓjÕdLôhÓ 16:GÓjÕdLôhÓ 16:GÓjÕdLôhÓ 16: JÚ ¡WôUj§u _]jùRôûL 6250. JqùYôÚ YÚPØm 8%

_]jùRôûL A§LUô¡\Õ G] LQd¡PlThÓs[Õ G²p CWiÓ

YÚPeLs L¯jÕ AkR ¡WôUj§u _]jùRôûLûVd LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : CeÏ P = 6250        R = 8%         T = 2 YÚPeLs

CWiÓ YÚPeLÞdÏ ©\Ï _]jùRôûL A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  6250
281

100
⎛ ⎞+⎜ ⎟⎝ ⎠  =  6250

2108
100
⎛ ⎞
⎜ ⎟⎝ ⎠

=  7290

GÓjÕdLôhÓ 17:GÓjÕdLôhÓ 17:GÓjÕdLôhÓ 17:GÓjÕdLôhÓ 17:GÓjÕdLôhÓ 17: JÚ WlTo TkÕ Ï±l©hP EVWj§$ÚkÕ ¸úZ úTôPlThPÕ.

AÕ RûW«u úUp ThÓ GÝm© ØRp EVWj§p 90% EVWjûR

AûPkRÕ. AúR TkûR 25Á EVWUô] Lh¥Pj§$ÚkÕ ̧ úZ úTôhPôp

AÕ RûW«p CWiÓ Øû\ ThÓ, GÝm©]ôp AÕ GqY[Ü

EVWj§tÏ GÝm×m?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : TkÕ ØRp GÝm×dÏ ©\Ï 90% EVWjûR AûP¡\Õ. G]úY

JqùYôÚ GÝm×dÏm 10% EVWm Ïû\Ùm. G]úY R = -10%
GÓjÕdùLôiÓ LQdûLj ¾odL úYiÓm.

P = 25Á  n = 2
RûW«p CWiÓ Øû\ ThÓ, GÝm© B]©\Ï GÝm×m EVWm

A =  P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  25
2101

100
⎛ ⎞−⎜ ⎟⎝ ⎠   =  25

290
100
⎛ ⎞
⎜ ⎟⎝ ⎠  =  20.25 Á

T«t£T«t£T«t£T«t£T«t£-5.35.35.35.35.3

1. ÑRôLo Ru Åh¥p £X Uôt\eLû[f ùNnV úYi¥ ` 15000 I JÚ
Ye¡«p LPu Yôe¡]ôo. AYo 8 YÚPeLÞdÏ 9% Yh¥ÅRm NôRôWQ
Yh¥dÏ LPu Yôe¡]ôo? AYo LhP úYi¥V UôRj RYûQ GqY[Ü?

2. JÚ ùRôûXLôh£ ùTh¥ `21000dÏ YôeLlThPÕ. JÚ YÚPj§tÏ ©\Ï
ARu ®ûX«p 5% U§l× Ïû\kRÕ. (U§l× Ïû\Rp GuTRu ùTôÚs
ARu ETúVôLm, ETúVô¡jR YÚPeLû[ ùTôßjÕ ARu U§l×
Ïû\YôÏm). JÚ YÚPj§tÏ ©\Ï AkR ùRôûXLôh£ ùTh¥ ®ûX Gu]?

3. YÚPj§tÏ JÚ Øû\ áhÓ Yh¥ LQd¡Óm Øû\«p `8000dÏ 5% YÚP
Yh¥ÅRm 2 YÚPeLÞdÏ BÏm áhÓ Yh¥ûVÙm, ùUôjRjûRÙm LiÓ©¥.
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4. YÚPj§tÏ JÚ Øû\ áhÓ Yh¥ LQd¡Óm Øû\«p `6500dÏ 2
YÚPeLÞdÏ BÏm ùUôjRm, áhÓ Yh¥ûVd LQd¡Ó. CeÏ ØRp
YÚPm  5% Yh¥ÅRm, CWiPôm YÚPm 6% Yh¥ÅRm LQd¡PlTÓ¡\Õ
G]dùLôiÓ LQd¡ÓL.

5. ©W§Tô `47000I, JÚ ×Õ  Lôo YôeÏYRtLôL JÚ ¨§ ¨ßY]j§p LPu
Yôe¡]ôs. AYs LPû] 17% NôRôWQ Yh¥dÏ 5 YÚPj§tÏ Yôe¡]ôs.
(A) ©W§Tô GqY[Ü ùUôjRjûR LhP úYiÓm? (B) AYÞûPV UôRj
RYûQ GqY[Ü?

6. 2011m YÚPm ûaRWôTô§u _]jùRôûL 68,09,000. JqùYôÚ YÚPØm

4.7% A§LUô¡\Õ G²p 2015m YÚPj§p _]jùRôûL GqY[Ü CÚdÏm?

7. YÚPj§tÏ JÚ Øû\ áhÓYh¥ LQd¡Óm Øû\«p `10000 I 1 YÚPm

3 UôReLÞdÏ 8
1
2 % YÚPYh¥ ÅRj§tÏ ØRÄÓ ùNnRôp ¡ûPdÏm áhÓ

Yh¥ûVd Lôi?

8. AÃl `80,000I JÚ Ye¡«p LPu Yôe¡]ôo. 10% YÚP Yh¥ÅRm G²p

1
1
2  YÚPeLÞdÏ ©\Ï (i) YÚPj§tÏ JÚ Øû\ áhÓ Yh¥ LQd¡ÓRp.

(ii) 6 UôReLÞdÏ JÚ Øû\ áhÓ Yh¥ LQd¡ÓRp Guàm CWi¥Ûm

LQd¡hÓ ùUôjRj§u ®j§VôNjûRd LiÓ©¥.

9. Sôu ©WNôj§Pm ` 12000 I 6% YÚP Yh¥ÅRm 2 YÚPeLÞdÏ NôRôWQ
Yh¥dÏ LPu Yôe¡ú]u. YÚPj§tÏ JÚ Øû\ áhÓ Yh¥ LQd¡Óm
Øû\«p LPu Yôe¡«ÚkRôp Sôu GqY[Ü A§Lm LhP úYiÓm?

10. JÚ T¬úNôRû] NôûX«p JÚ Ï±l©hP T¬úNôRû]«p Tôd¼¬Vô®u
Gi¦dûL U¦dÏ 2.5% A§L¬d¡\Õ. ØR$p ARu Gi¦dûL
5, 06,000 G]d ùLôiÓ CWiÓ U¦ úSWj§tÏl ©\Ï Tôd¼¬Vô®u
Gi¦dûLûVd LiÓ©¥.

11. LUXô JÚ váhPûW YôeL JÚ Ye¡«p ̀ 26400I YÚPm 15% Yh¥ÅRj§p
YÚPj§tÏ JÚ Øû\ áhÓ Yh¥Øû\«p Yôe¡]ôs. AYs 2 YÚPm 4
UôRd LûP£«p LPû] AûPdL GqY[Ü ùUôjRjûRd LhP úYiÓm?

12. TôW§ ̀ 12500I 12% Yh¥ÅRm 3 YÚPj§tÏ NôRôWQ Yh¥dÏ LPu Yôe¡]ôs.
UôÕ¬ AúR ùRôûLûV AúR LôXj§tÏ 10% YÚP Yh¥«p YÚPj§tÏ
JÚ Øû\ áhÓ Yh¥dÏ LPu Yôe¡]ôs. Vôo A§LUô] Yh¥ûVd LhP
úYiÓm? GqY[Ü?

13. ` 10000 U§l×s[ CVk§Wj§u U§l× 5% Ïû\¡\Õ. JÚ YÚPj§tÏ
©\Ï ARu U§l× Gu]?

14. RtúTôÕ JÚ SLWj§u _]jùRôûL 12 CXhNm. JqùYôÚ YÚPØm 4%
ÅRm A§L¬d¡\Õ G²p 2 YÚPj§tÏ ©\Ï AkR SLWj§u _]jùRôûL

Gu]?

15. Lôp YÚPj§tÏ JÚ Øû\ áhÓ Yh¥ LQd¡Óm Øû\«p `1000dÏ 1

YÚPj§tÏ 10% YÚP Yh¥ÅRm BÏm áhÓ Yh¥ûVd LQd¡Ó?
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 Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY

1. CWiÓ ®¡ReLû[ áhÓ ®¡RUôL Uôt\ ØRp Utßm

CWiPôm ®¡ReL°u Øuàßl×Lû[Ùm, ©uàßl×Lû[Ùm

ùTÚdÏRp úYiÓm. ARôYÕ a:b Utßm c:d CWiÓ ®¡ReLs

G²p, áhÓ ®¡Rm 
a c ac
b d bd
× = . ARôYÕ ac:bd BÏm.

2. NR®¡Rm(%) 100dÏ Li¡PlTÓ¡\Õ. NR®¡Rm Gu\ôp

“JqùYôÚ ètßdÏm” ARôYÕ 100% = 
100
100  Guß

YûWVßdLlTå¡\Õ. ARôYÕ ©u]jRu TÏ§ 100 BÏm.

3. Ï±jR ®ûX«p CÚkÕ Ïû\lTûR “RsÞT¥” GuTo. CûR

NkûR ®ûX Gußm áßYo.

CÕ Ï±jR ®ûX ÁÕ LQd¡PlTÓ¡\Õ.

4. ùTôÚ°u Yôe¡V ®ûX«p CÚkÕ CXôTm (A) SxPm

LQd¡PlTÓ¡\Õ. CXôTm Yôe¡V ®ûX«u A§L¬l©tÏ

ERôWQm. SxPm Yôe¡V ®ûX«u Ïû\®tÏ ERôWQm.

5. Yôe¡V ùTôÚ°u ÁÕ Yôh(VAT)/GST Yã$dLlTÓ¡\Õ.

VAT/GST Yôe¡V ùTôÚ°u A§L¬l©tÏ ERôWQm.

6. NôRôWQ Yh¥ AN-u ÁÕ Yã$dLlTÓ¡\Õ.

7. NôRôWQ Yh¥ (I) = 
P T R

100
× ×

 CeÏ P = ANp, T = LôXm

(YÚPeL°p),  R = Yh¥ ÅRm.

8. ùUôjRm = ANp + Yh¥ = P  + 
P T R

100
× ×

 = P
T R1
100
×⎛ ⎞+⎜ ⎟

⎝ ⎠
.

9. Yh¥dÏ Yh¥ Yã$lTûR áhÓ Yh¥ GuTo.

10. n YÚPeL°p áhÓ Yh¥«u ùUôjRm  A= P 
nR1

100
⎛ ⎞+⎜ ⎟
⎝ ⎠

11. ANÛPu Yh¥ûV úNodÏm LôXjûR LQd¡Óm LôXm GuTo.
áhÓ Yh¥«p Yh¥Vô]Õ 6 UôReLÞdÏ JÚ Øû\ ANÛPu
úNodLlTÓ¡\Õ. G]úY BiÓdÏ 2 Øû\ Yh¥
LQd¡PlTÓ¡\Õ. AûW BiÓL°p Yh¥ ÅRm BiÓ Yh¥
ÅRj§p Tô§VôL LQd¡PlTÓ¡\Õ.
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E]dÏ ùR¬ÙUô?E]dÏ ùR¬ÙUô?E]dÏ ùR¬ÙUô?E]dÏ ùR¬ÙUô?E]dÏ ùR¬ÙUô?

TiûPV ¡Ã£p, LûX YpÛ]oLs Utßm

Lh¥P YpÛ]oLs JÚ Ï±lThP ùNqYL

Y¥YjûR TôolTÕ LiÔdÏ AûU§ûV

A°lTRôL Sm©]o. AkR ùNqYL Y¥Yj§u

¿[Uô] TdLm Utßm ÏhûPVô] TdLj§u

®¡Rm ÑUôWôL 1.615:1. BL CÚkRÕ . CkR

®¡Rm ReL ®¡Rj§tÏ(Golden Ratio) ªLÜm

AÚLôûU«p Es[Õ. ¡úWdLoL°u £\l×

ªdL úLô®Xô] TôoR]ôu(Parthenon )
ØÝYÕm ùYsû[ NXûY LtL[ôp ¡.Ø.

5m èt\ôi¥p LhPlThPûY. CÕÜm ReL

®¡Rj§p LhPlThÓs[Õ. Ck§Vô®p Es[

RôwUaôÛm ReR ®¡Rj§p LhPlThP

Lh¥Pj§tÏ ERôWQm BÏm.

NUUô] ®¡ReL°u áhPpNUUô] ®¡ReL°u áhPpNUUô] ®¡ReL°u áhPpNUUô] ®¡ReL°u áhPpNUUô] ®¡ReL°u áhPp

1. 3 1001 2 4 .....2 4 6 8 200+ + + + +  u ùUôjRm GqY[Ü?

CûR ¸rLiPYôß áhPXôUô??
3 1001 2 4 .....2 4 6 8 200+ + + + + =  1 2 3 4 ..... 100

2 4 6 8 ..... 200
+ + + + +
+ + + + +

=  5050
2 5050×  =  1

2

31 2

1 2 3
..... n

n

p pp p
q q q q= = = =  G²p

3 1 2 31 2 1

1 2 3 1 2 3 1

....
..... .....

n n

n n

p p p p p pp p p
q q q q q q q q q

+ + + +
+ + + + = =

+ + + +

2. iff ( , 0)a c a b c d b db d b d
+ += = >

3 3 61 1 2iff2 6 2 6
++= =

        3 9
2 6= BLÜm Utßm 5 15 ......2 6= BLÜm GÝRXôm.

G²p

G²p

, , , , ,

= = = = =
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6.0 A±ØLm6.0 A±ØLm6.0 A±ØLm6.0 A±ØLm6.0 A±ØLm
KWXÏ NÕWeLû[ TVuTÓj§ NÕWKWXÏ NÕWeLû[ TVuTÓj§ NÕWKWXÏ NÕWeLû[ TVuTÓj§ NÕWKWXÏ NÕWeLû[ TVuTÓj§ NÕWKWXÏ NÕWeLû[ TVuTÓj§ NÕW
Y¥YeLû[ Sôm AûUdLXôm.Y¥YeLû[ Sôm AûUdLXôm.Y¥YeLû[ Sôm AûUdLXôm.Y¥YeLû[ Sôm AûUdLXôm.Y¥YeLû[ Sôm AûUdLXôm.
GjRû] KWXÏ NÕWeLs TVuTÓjRlThP] GuTûR LY².GjRû] KWXÏ NÕWeLs TVuTÓjRlThP] GuTûR LY².GjRû] KWXÏ NÕWeLs TVuTÓjRlThP] GuTûR LY².GjRû] KWXÏ NÕWeLs TVuTÓjRlThP] GuTûR LY².GjRû] KWXÏ NÕWeLs TVuTÓjRlThP] GuTûR LY².

Y.Gi       TPm

1 1 1

2 2 4

3 3 9

CqYôß AÓjR CWiÓ NÕWeLû[ EÚYôdÏ.

6 AXÏLs TdLeL[ôLd ùLôiP JÚ NÕWjûR EÚYôdL GjRû] KWXÏ

NÕWeLs úRûYlTÓ¡u\] GuTûR F¡dL Ø¥ÙUô?

úUúX Es[Ytû\ EtßúSôdÏm úTôÕ NÕW Y¥YeLû[ EÚYôdL 1, 4, 9, 16,
25 … úTôu\ KWXÏ NÕWeLs úRûYlTÓ¡u\].

1, 4, 9, 16, 25, … B¡V GiLû[ CqYôß ®¬ÜTÓjRXôm.

1 = 1 × 1 = 12

4 = 2 × 2 = 22

9 = 3 × 3 = 32

16 = 4 × 4 = 42

25 = …… × ……  = ……..
36 = ……. × …… = ……..
………………………………..
………………………………...
m = n × n =  n2

¸úZ Es[ AûUlûT EtßúSôdÏm úTôÕ CkR GiLs CWiÓ NUUô]
LôW¦L°u ùTÚdLtTX]ôL Lôi©dLlThÓs[Õ.

YodL êXeLs Utßm L]êXeLs

Aj§VôVm 6

JqùYôÚ YûL«Ûm
TVuTÓjRlThP Øû\Lû[
LY².

TdLeL°u ¿[eLs
AXÏL°p

TVuTÓjRlThP KoAXÏ
NÕWeL°u Gi¦dûL

KWXÏ NÕWm GuTÕ ARu Aû]jÕ
TdL A[ÜLs 1AXÏ BÏm.
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GÓjÕdLôhÓ :   (i) 9 =  3× 3 (iv)2.25 =  1.5× 1.5
(ii) 49=  7× 7 (v) 9/16 = 3/4 x 3/4

      (iii)1.44 =  1.2× 1.2 (vi) 4/12.25 = 2/3.5 x 2/3.5
úUtLiPYt±p (i) (ii)p Es[ ØÝYoLeL[ô] 9 úUÛm 49 ØÝdL[ôÏm.
CÕ úTôu\ ØÝYoLeL°u ùTôÕY¥Ym m = nxn (CeÏ m, n ØÝdLs)
(iii) (iv) (v) B¡VYt±p ØÝYoLeLs ØÝdLs ApX. G]úY AûY YoL
GiLs ApX.
* ØÝYodLm : JÚ ®¡RØß Gi Utù\ôÚ ®¡RØß Gi¦u YodLjÕdÏ
NUm.
YodL Gi : JÚ ØÝ Utù\ôÚ ØÝ®u YodLjÕdÏ NUm.
ùTôÕYôL ‘m’ Gàm ØÝûY n2 G] Ï±jÕdLôhPXôm. CeÏ n GuTÕ JÚ ØÝ
G²p m GuTÕ YodL Gi ApXÕ m GuTÕ nu YodLUôÏm.
GpXô YodL GiLÞm ØÝYoLeLs BÏm. B]ôp GpXô ØÝYoLeLÞm
YodL GiL[ôL CÚdL úYi¥V AY£VªpûX.
GÓjÕdLôhÓ: 2.25 GuTÕ JÚ ØÝ YodL GiQôÏm. Hù]²p CûR
2.25 = (1.5)2 = 1.5× 1.5, G] Ï±jÕdLôhPXôm. CÕ GkR JÚ ØÝ®u YodLUpX.
G]úY CÕ JÚ YodLGi ApX.
42 JÚ YodL Gi BÏUô?
62 = 36 G] A±úYôm úUÛm 72 = 49, 42JÚ YodLGi G²p CÕ JÚ
ØÝ®u YodLUôL CÚdLúYiÓm. 6 úUÛm 7dÏ CûPúV Es[ Gi GÕ?
B]ôp 6 úUÛm 7dÏ CûPúV GkR ØÝÜm CpûX. G]úY 42 JÚ YodL
Gi ApX.

©uYÚm AhPYûQ«p Es[ ØÝYodLeLû[ EtßúSôdÏ.

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

úUúX LôhPlThP AhPYûQ«p Ï±jÕdLôhPlThP YodL GiLû[j R®W úYß

YodLGi CÚd¡\Rô?

      CûR ùNn CûR ùNn CûR ùNn CûR ùNn CûR ùNn

1. ©uYÚY]Yt±tÏ CûPlThP ØÝ YodLeLû[ LiÓ©¥.
 (i)  100 úUÛm 150 (ii) 150 úUÛm 200

2. 56 JÚ ØÝ YodLUô? LôWQm áß.
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6.1 YodL GiL°u Ti×Ls6.1 YodL GiL°u Ti×Ls6.1 YodL GiL°u Ti×Ls6.1 YodL GiL°u Ti×Ls6.1 YodL GiL°u Ti×Ls

©uYÚm AhPYûQûV EtßúSôd¡ ¨Wl×L.

GiGiGiGiGi YodLmYodLmYodLmYodLmYodLm GiGiGiGiGi YodLmYodLmYodLmYodLmYodLm GiGiGiGiGi YodLmYodLmYodLmYodLmYodLm

1 1 11 121 21 441

2 4 12 144 22 .........

3 9 13 ......... 23 529

4 16 14 196 ........ 576

5 25 15 225 25 625

6 ......... 16 ..........

7 49 17 289

8 64 18 324

........ 81 19 361

10 100 20 400

úUúX LôhPlThP AhPYûQ«p Es[ YodL GiL°u Ju\ôYÕ CXdLj§p
Es[ GiLû[ EtßúSôdÏ. Aû]jÕ GiL°u Ju\ôm CP CXdLeLÞm
0, 1, 4, 5, 6,9 G] CÚlTûR LY²jRôVô? CYt±p Ju\ôm CP CXdLj§p
2, 3, 7 ApXÕ 8 B¡VûY CÚdLôÕ. JußRô] CXdLj§p 2, 3, 7 ApXÕ
8 B¡VûY CÚkRôp AÕ ØÝYodLm ApX. JußjRô] CXdLj§p  0, 1, 4,
5, 6 ApXÕ 9 B¡VûY Es[ GpXô GiLÞm YodL GiLs G] á\Ø¥ÙUô?
CûRlTt± úVô£.

ØVuß Tôo:ØVuß Tôo:ØVuß Tôo:ØVuß Tôo:ØVuß Tôo:

1. ©uYÚm GiL°p GûY ØÝ YoLeLs G] F¡jÕ
LôWQm áß? úUúX Es[ AhPYûQ êXm N¬TôodLÜm.

(i)  84 (ii)  108 (iii)  271 (iv)  240 (v)  529

1, 9, 11, 19, 21 B¡VYt±u YoLeLû[ GÝÕ.

Gi¦u YoLj§tÏm ARu JußLs CPj§p Gi¦tÏm HRôYÕ ùRôPo×

CÚd¡\Rô G] LY²jRôVô?

Ko Gi¦u Ju\ôm CPj§p 1 ApXÕ 9 CÚkRôp ARu YodL Gi¦u

Ju\ôm CPj§p 1 UhÓúU AûUÙm GuTûR A±VXôm.

Ko Gi¦u Ju\ôm CPj§p 4 ApXÕ 6 CÚkRôp ARu YodLj§p

GlúTôÕm 6 UhÓúU CÚdÏm.

CqYôú\, 0,2,3,5,7 úUÛm 8 B¡V GiLû[ Ju\ôm CPj§p ùLôiP

GiL°u YodLeL°p Ju\ôm CPj§p AûUÙm GiLû[ LiP±L.
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ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. ©uYÚY]Yt±p GûY Ju\ôm CPj§p Juß Es[ûY?

(i)  1262 (ii)  1792 (iii)  2812 (iv)  3632

2. ©uYÚY]Yt±p GûY Ju\ôm CPj§p 6 Es[ûY?

(i)  1162 (ii)  2282 (iii)  3242 (iv)  3632

£k§jÕ LXkÕûWVô¥ GÝÕ£k§jÕ LXkÕûWVô¥ GÝÕ£k§jÕ LXkÕûWVô¥ GÝÕ£k§jÕ LXkÕûWVô¥ GÝÕ£k§jÕ LXkÕûWVô¥ GÝÕ

ûYxQ®, CWhûP GiL°u YodLm CWhûP GiQôLÜm Jtû\ GiL°u
YoLm Jtû\ GiQôLÜm CÚdÏm Guß á±]ôs? CûR ¿ HtßdùLôs¡\ôVô?
¨VôVlTÓjÕ.
©uYÚm AhPYûQûV EtßúSôd¡ ¨Wl×L.©uYÚm AhPYûQûV EtßúSôd¡ ¨Wl×L.©uYÚm AhPYûQûV EtßúSôd¡ ¨Wl×L.©uYÚm AhPYûQûV EtßúSôd¡ ¨Wl×L.©uYÚm AhPYûQûV EtßúSôd¡ ¨Wl×L.

      GiLs    GiLs    GiLs    GiLs    GiLs    YodLj§p Es[ CXdLeL°u Gi¦dûLYodLj§p Es[ CXdLeL°u Gi¦dûLYodLj§p Es[ CXdLeL°u Gi¦dûLYodLj§p Es[ CXdLeL°u Gi¦dûLYodLj§p Es[ CXdLeL°u Gi¦dûL

(Ïû\kRThNm) (A§LThNm)

1-9 1 2

10-99 …….  4

100-999 5 .......

1009-9999 7 8

n CXdLeLsCXdLeLsCXdLeLsCXdLeLsCXdLeLs ....... .......

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. ©uYÚY]Yt±u YodLeL°p Es[ CXdLeL°u
Gi¦dûLûV F¡.

(i)  72 (ii)  103 (iii)  1000

2.

20 úUÛm 30dÏ CûP«p 27 Es[Õ.

202 úUÛm 302 dÏ CûP«p 272 Es[Õ.

©uYÚm ØÝYdoLeL°p 272 dÏ N¬Vô]ûR LiÓ©¥.

(i) 329 (ii)  525 (iii)  529 (iv)  729

0 10 20 30

0 100 400 900

Number

Corresponding squares

Gi

JjR YodLeLs
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6.2 NÕWeL°p BoYjûR çiÓm AûUl×Ls6.2 NÕWeL°p BoYjûR çiÓm AûUl×Ls6.2 NÕWeL°p BoYjûR çiÓm AûUl×Ls6.2 NÕWeL°p BoYjûR çiÓm AûUl×Ls6.2 NÕWeL°p BoYjûR çiÓm AûUl×Ls

1. ©uYÚm AûUl×Lû[ LY² úUÛm ¨Wl×.

1 = 12       1+3 =4 =22  1 + 3 + 5 = 9 = 32   1+3+5+7 =16= 42

1 = 1 =  12

1 + 3 = 4 =  22

1 + 3 + 5 = 9 =  32

1 + 3 + 5 + 7 = 16 =  42

1 + 3 + 5 + 7 + 9 = 25 = 52

1 + 3 + 5 + 7 + 9 + 11 = ………. =  (  ) 2

1 + 3 + 5 + 7 + 9 + 11 + 13 = ………. =  (  ) 2

CYt±$ÚkÕ Sôm ØRp ‘n’ Jtû\ CVp GiL°u áÓRp ‘n2’dÏ NUm G]
A±¡ú\ôm.

2.1 ©uYÚm AûUl×Lû[ LY²jÕ ®ÓThPYtû\ ¨Wl×L

(11)2   = 121

(101)2 = 10201

(1001)2 = 1002001

(10001)2 = …………..

(1000001)2   = ……………

2.2 ©uYÚm AûUl×Lû[ LY² úUÛm ¨Wl×

12 = 1
112 = 1 2 1
1112 = 1 2 3 2 1
11112 = 1 2 3 4 3 2 1
111112 =  …………………..
1111112 =  ……………………

 CjRûLV GiLû[ TuØLGiLs (Palindromic numbers) GuTo.

TuØLGiLs GuTÕ JÚùNôp
ApXÕ Yôd¡Vm ApXÕ GiLs
AûR ØuTôÜm, ©uTôLÜm,
T¥jRôÛm JúW ùNôpûX RÚm
Ex.: NOON, MALAYALAM
“RATS  LIVE ON  NO  EVIL  STAR”
15651, MADAM

1234567
1234567
1234567
1234567
1234567
1234567
1234567

12345
12345
12345
12345
12345

1234567
1234567
1234567
1234567
1234567
1234567
12345671234567

1234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567
1234567

12345
12345
12345
12345
1234512345
12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345

123456
123456
123456
123456
123456
123456

1234567
1234567
1234567
1234567
1234567
1234567
12345671234567
1234567
1234567
1234567
1234567
1234567
12345671234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567
1234567

12345
12345
12345
12345
12345

1234567
1234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567
1234567

12345
12345
12345
12345
12345
1234512345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
12345

1234567
1234567
1234567
1234567
1234567
1234567
12345671234567
1234567
1234567
1234567
1234567
1234567

1234567
1234567
1234567
1234567
1234567
1234567
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3. ©uYÚm AûUl×L°p ®ÓThP GiLû[ LiÓ©¥.

12 + 22 + 22 = 32

 22 + 32 + 62 = 72

 32 + 42 + 122 = 132

 42 + 52 + (  )2 = 212

 52 +  (  )2 + 302  = (  )2

 62 + 72 + (  )2  =  (   )2

4. ©uYÚm AûUl×L°p ®ÓThP GiLû[ GÝÕ.

32 = 9 = 4 + 5
2 23 1 3 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠

52 = 25 = 12 + 13
2 25 1 5 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠
72 = 49 = 24 + 25 (           +          )

112 = 121 = ….. + …..       
2 211 1 11 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠
152 = 225 = ….. + …..      (            +            )

úUtLiPt±p CÚkÕ Jtû\ GiL°u YodLm (n) I AÓjRÓjR CWiÓ

GiL°u áÓRp 
2 2n 1 n 1
2 2

⎛ ⎞− +
+⎜ ⎟⎝ ⎠

BL GÝRXôm G] Ø¥Ü ùNnVXôm.

5. CWiÓ AÓjRÓjR YodL GiLÞdÏ CûPlThP GiLs : ©uYÚm
AhPYûQûV EtßúSôd¡ ¨Wl×L.

 AÓjRÓjR      AÓjRÓjR YodL GiLÞdÏ   E\Ü
  YoLeLs       CûPlThP GiLs

42 = 16; 52 =25 ................................................ 2×ØRp Gi¦u A¥Uô]m 4(2×4=8)

52 = 25; 62=36 ................................................     ..................................................

............................. ................................................         ..................................................

YodLeL°u ùUôjRjûR EtßúSôdÏ.
*YodLeL°u A¥Uô]eLÞd¡ûPúV HRôYÕ ùRôPo×
Es[Rô?
*êu\ôYÕ YodL Gi¦u A¥Uô]m ØRp Utßm
CWiPôYÕ YodL GiL°u A¥Uô]júRôÓ GqYôß
ùRôPo× ùLôiÓs[Õ?
*Ø¥Ü YodL Gi¦u A¥Uô]m êu\ôYÕ YodL
Gi¦u A¥Uô]júRôÓ GqYôß ùRôPo×
ùLôiÓs[Õ?

12 = 1; 22 = 4 2,3 (1 úUÛm 4dÏ CûP«p
CWiÓ GiLs Es[])

2 x ØRp Gi¦u
A¥Uô]m 1, (2×1=2)

22=4; 32=9 5,6 ,7 ,8 (4 úUÛm 9dÏ
CûP«p 4 GiLs Es[])

2 x ØRp Gi¦u
A¥Uô]m 2, (2×2=4)

32=9; 42=16 10,11,12,13,14,15 (9 úUÛm 16dÏ
CûP«p 6 GiLs Es[])

2 x ØRp Gi¦u
A¥Uô]m 3, (2×3=6)SCERT T
ELA
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úUúX Es[ AhPYûQ«p AÓjRÓjR YodL GiLÞdÏm úUÛm GiLÞdÏm

CûPúV Es[ E\ûY ¿ LY²jRôVô?

úUúX Es[ AhPYûQ ER®ÙPu n2 úUÛm (n + 1)2dÏ CûPúV Es[

YodLUt\ GiLû[ LiP±V ØVt£ùNn. n2 Utßm (n + 1)2dÏ CûP«p 2n
YodLUt\ GiLs CÚd¡\Õ.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. 92 úUÛm 102 dÏ CûP«p GjRû] YodLUt\ GiLs Es[]?

2. 152 úUÛm 162dÏ CûP«p GjRû] YodLUt\ GiLs Es[]?

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

WÏ 92 úUÛm 112dÏ CûP«p 37 YodLUt\ GiLs CÚdÏm

G] á±]ôu. CÕ N¬Vô? LôWQm áß.

T«t£T«t£T«t£T«t£T«t£-1.21.21.21.21.2

1. ©uYÚm GiL°p YodLeL°u Ju\ôm CPj§p Es[ GiûQ GÝÕ?

(i)  39 (ii)  297 (iii)  5125 (iv)  7286 (v)  8742

2. ©uYÚY]Yt±p ØÝYodLeLs GûY?

(i)  121 (ii)  136 (iii)  256 (iv)  321 (v)  600

3. ©uYÚm GiLs ØÝYoLeLs ApX. LôWQm áßL?

(i)  257 (ii)  4592 (iii)   2433 (iv)  5050 (v)  6098

4. ©uYÚm YodL GiLs Jtû\ ApXÕ CWhûP GiL[ô G] LiÓ©¥?

(i)  431 (ii)  2826 (iii)  8204 (iv)  17779 (v)  99998

5. ©uYÚm GiL°u YodLeLÞd¡ûPúV GjRû] GiLs AûUÙm G]dáß.

(i)   25; 26 (ii)  56; 57 (iii)  107;108

6. ©uYÚm GiL°u ùUôjRjûR áhPôUúXúV LiÓ©¥

(i) 1 + 3 + 5 + 7 + 9 =

(ii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 =

(iii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 + 21 + 23 + 25 =SCERT T
ELA
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6.3 ©RôLW³u Ø¡Ls (6.3 ©RôLW³u Ø¡Ls (6.3 ©RôLW³u Ø¡Ls (6.3 ©RôLW³u Ø¡Ls (6.3 ©RôLW³u Ø¡Ls (Pythagorean triplets) :) :) :) :) :

©uYÚY]Ytû\ LY².

(i) 32 + 42  = 9 + 16 = 25 =  52

(ii) 52 + 122  = 25 + 144 = 169 = 132

(3, 4, 5) úUÛm (5, 12, 13) B¡V GiLs ©RôLW£u Ø¡LÞdÏ ERôWQeLs

BÏm.

ùTôÕYôL a, b, c B¡VûY ªûL ØÝdLs úUÛm a2 + b2 = c2 G²p a, b, c
B¡VûY ©RôLW£u Ø¡Ls BÏm.

a, b, c B¡VYt±tÏ 1IjR®W Ut\ûY LôW¦L[ôL CpûX G²p a, b, cI
TLô Ø¡Ls Gu¡ú\ôm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ©uYÚm GiL°u AûUlûT ©RôLWv Ø¡dÏ N¬Tôo.

(i)  2, 3, 4 (ii)  6, 8, 10 (iii)  9, 10, 11 (iv)  8, 15, 17

2. JÚ ©RôLWv Ø¡ûV GÓjÕdùLôs. ARu UPeÏLû[ GÝÕ.
CkR UPeÏLû[ ©RôLWv Ø¡dÏ N¬TôodL.

6.4 YodL êXm6.4 YodL êXm6.4 YodL êXm6.4 YodL êXm6.4 YodL êXm

©uYÚm NÕWeLû[ EtßúSôdÏ úUÛm AhPYûQûV ¨Wl×.

A = 4 A = 9 A = 16 A = 25

NÕWj§u TWlT[ÜNÕWj§u TWlT[ÜNÕWj§u TWlT[ÜNÕWj§u TWlT[ÜNÕWj§u TWlT[Ü NÕWj§u TdLmNÕWj§u TdLmNÕWj§u TdLmNÕWj§u TdLmNÕWj§u TdLm
(ùN.Á2) L°p (ùN.Á.L°p)

4 = 2 × 2 2

9 = 3 × 3 3

16 = 4 × 4 _____

25 = 5 × 5 _____

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
1234512345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345123456

123456
123456
123456
123456

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345
12345
12345
12345
1234512345
12345
12345
12345
12345

12345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
1234512345

12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
1234512345
12345
12345
12345
12345

12345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
1234512345
12345
12345
12345
12345
12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
1234512345
12345
12345
12345
1234512345
12345
12345
12345
12345
12345
12345
12345
12345
1234512345

12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

123456
123456
123456
123456
123456

12345
12345
12345
12345
12345

12345
12345
12345
12345
12345

12345
12345
12345
12345
1234512345
12345
12345
12345
12345

12345
12345
12345
12345
12345

ÏßdÏ/ùSÓdÏL°Ûs[

KWXÏ NÕWeL°u

Gi¦dûL NÕWj§u

TdLm GuTûR LôhÓ¡\Õ.
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NÕWj§u TWlT[®tÏm úUÛm ARu TdLj§tÏm CûPúV HúRàm E\ûY

Lôi¡\ôVô?

NÕWj§u TWlT[Ü = TdLm × TdLm = TdLm2 G] Sôm A±úYôm.

JÚ NÕWj§u TWlT[Ü 169ùN.Á2 G²p NÕWj§u TdLm Gu]YôL CÚdÏm?

TdLj§u ¿[m x ùN.Á G] GÓjÕdùLôs.

⇒ 169 =  x2

TdLj§u ¿[jûR LiP±V, 169 GkR Gi¦u YodLm G] LiÓ©¥lTÕ
AY£VUôÏm. 169 = 132G] SUdÏj ùR¬Ùm. G]úY TdLj§u ¿[m = 13ùN.Á.

BLúY, CWiÓ NUUô] LôW¦L°u ùTÚdLtTXû] Sôm YodLGi Gu¡ú\ôm.
CkR LôW¦ûV YodL Gi¦u YodLêXm Gu¡ú\ôm. CÕ  YoLlTÓjÕR$u
G§o ùNVp BÏm.

GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1: 32 = 9 BLúY 9u YodLêXm 3

42 = 16 BLúY 16u YodLêXm 4

52 = 25 BLúY 25u YodLêXm 5

y2 = x G²p xu YodLêXm y ( )x y=

GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2: 1. 4  = 2 Hù]²p 22 = 4

2. 16  = 4 Hù]²p  42 = 16

3. 225  = 15 Hù]²p 152 = 225.

©uYÚm AhPYûQûV ¨Wl×.

YodLmYodLmYodLmYodLmYodLm YodLêXmYodLêXmYodLêXmYodLêXmYodLêXm

12 = 1  1  = 1

22 = 4 4   = 2

32 = 9  9  = 3

42 = 16 16  = 4

52 = 25  25  = ……..

62 = 36 36  = ……..

72 = …......  = ……...

82 = ……..  = ………

92 = ……..  = ………

102 = ……..  = ………

25 GuTÕ 5úUÛm -5u
YodLUôÏm. BLúY 25u
YodLêXm +5 ApXÕ -5
B]ôp CkR Aj§VôVj§p
Sôm ªûL YodLêXjûR
UhÓm YWmTôL
ùLôs¡ú\ôm. CkR ªûL
YodL êXjûRúV Sôm
ØRuûU YodLêXm
Gu¡ú\ôm.

∴ 25  = 5.
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6.5 AÓjRÓjR Jtû\ GiL°u L¯jR6.5 AÓjRÓjR Jtû\ GiL°u L¯jR6.5 AÓjRÓjR Jtû\ GiL°u L¯jR6.5 AÓjRÓjR Jtû\ GiL°u L¯jR6.5 AÓjRÓjR Jtû\ GiL°u L¯jR$$$$$u êXm YodLêXjûRu êXm YodLêXjûRu êXm YodLêXjûRu êXm YodLêXjûRu êXm YodLêXjûR
LiP±RpLiP±RpLiP±RpLiP±RpLiP±Rp

JqùYôÚ YodL GiÔm 1$ÚkÕ ùRôPeÏm AÓjRÓjR Jtû\ CVp GiL°u

áÓRÛdÏ NUm G] Sôm A±úYôm.

LY², 1 + 3 = 4 = 22

1 + 3 + 5 = 9 = 32

1 + 3 + 5 + 7 = 16 = 42

1 + 3 + 5 + 7 + 9 = 25 = 52

CkR AûUl©u ©uú]ôd¡V ùNVúX YodLêXm LôÔRp BÏm.

GÓjÕdLôhPôL, 49  LiÓ©¥.

T¥1 49 - 1 = 48 (ØRp Jtû\ GiûQdL¯)

T¥2 48 - 3 = 45(2YÕ Jtû\ GiûQdL¯)

T¥3 45 - 5 = 40(3YÕ Jtû\ GiûQdL¯)

T¥4 40 - 7 = 33
T¥5 33 - 9 = 24
T¥6 24 - 11 = 13
T¥7 13 - 13 = 0
1$ÚkÕ AÓjRÓjR HÝ Jtû\ GiLû[ 49$ÚkÕ L¯jRôp 7YÕ T¥«p

éw´Vm(0) ¡ûPd¡\Õ.

49 7∴ =

Ï±l× : CkR Øû\«p ¾oÜ éw´Vm ¡ûPdL®pûXùV²p RWlThP Gi

ØÝYodLm ApX.

CûR ùNn:CûR ùNn:CûR ùNn:CûR ùNn:CûR ùNn:

(i) ùRôPof£Vô] L¯jR$u êXm ©uYÚm GiLs JÚ ØÝYodLUô?
CpûXVô? G]dLiÓ©¥?

(i) 55 (ii) 90 (iii) 121

CkR ùRôPof£Vô] L¯jR$u êXm GkR YodL Gi¦u YodLêXjûRÙm

Sôm G°RôL LiP±VXôm. B]ôp JÚNUVm 625, 729.......... úTôu\ ùT¬V

GiLÞdÏ A§L úSWjûR GÓjÕdùLôs[Xôm. G]úY YodLêXjûR LiP±V

G°V Øû\ûV LôQ ØVt£ ùNnúYôm.

1 + 3 + 5 + 7 + 9 + 11  + 13 = 72 = 49

49 – [1 + 3 + 5 + 7 + 9 + 11 + 13] = 0

G] Sôm A±úYôm.

G]úY 49JÚ ØÝYodLUôÏm.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

ùLôÓdLlThP Gi¦u YodLêXjûR LiP±V CWiÓØû\Ls Es[]. AûY

(A)  TLôdLôW¦lTÓjRp Øû\

(B) YÏjRp Øû\

6.6 TLôdLôW¦lTÓjRp Øû\êXm YodLêXm LôÔm Øû\6.6 TLôdLôW¦lTÓjRp Øû\êXm YodLêXm LôÔm Øû\6.6 TLôdLôW¦lTÓjRp Øû\êXm YodLêXm LôÔm Øû\6.6 TLôdLôW¦lTÓjRp Øû\êXm YodLêXm LôÔm Øû\6.6 TLôdLôW¦lTÓjRp Øû\êXm YodLêXm LôÔm Øû\

484u YodLêXjûR TLôdLôW¦lTÓjRp Øû\êXm LôÔRûX TôolúTôm.

T¥ 1:T¥ 1:T¥ 1:T¥ 1:T¥ 1: ùLôÓdLlThP GiûQ (484)I TLôdLôW¦L[ôL ©¬.

484 = 2 × 2 × 11 × 11

T¥ 2:T¥ 2:T¥ 2:T¥ 2:T¥ 2: NUUô] LôW¦Lû[ ú_ô¥L[ôL Uôt\ Sôm ùTßYÕ

484 = (2 × 2) × (11 × 11)

T¥ 3:T¥ 3:T¥ 3:T¥ 3:T¥ 3: JqùYôÚ Y¬ûN ú_ô¥L°$ÚkÕm JÚ

LôW¦ûV GÓjÕdùLôiÓ ùNnRôp

SUdÏ ¡ûPlTÕ

484  = 2 × 11 = 22

BLúY, 484u YodLêXm 22BÏm.

ClúTôÕ Sôm úUÛm £X GÓjÕdLôhÓLû[l TôolúTôm.

GÓjÕdLôhÓ 3 :GÓjÕdLôhÓ 3 :GÓjÕdLôhÓ 3 :GÓjÕdLôhÓ 3 :GÓjÕdLôhÓ 3 : 1296u YodL êXjûR TLôdLôW¦lTÓjRp

Øû\ êXm LiÓ©¥?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 1296I TLôdLôW¦L[ôL ©¬jRôp Sôm ùTßYÕ

1296 = (2 × 2) × (2 × 2) × (3 × 3) × (3 × 3)

                    1296  = 2 × 2 × 3 × 3

               @  1296   =  36

GÓjÕdLôhÓ 4 :GÓjÕdLôhÓ 4 :GÓjÕdLôhÓ 4 :GÓjÕdLôhÓ 4 :GÓjÕdLôhÓ 4 : 1764u YodL êXjûRd LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 1764I TLôdLôW¦L[ôL ©¬jRôp Sôm ùTßYÕ

      1764 = (2 × 2) × (3 × 3) × (7 × 7)
        1764    = 2  × 3 × 7

    @  1764   =  42

2 484

2 242

11 121

11 11

1

484 = (2 × 11) × (2 × 11) = (2 × 11)2

484 = 2(2 11)×
= 2 × 11
= 22

2 1764
2 882
3 441
3 147
7 49
7 7

1

2 1296
2 648
2 324
2 162
3 81
3 27
3 9
3 3

1
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5: 720I GkR ªLf£±V GiQôp ùTÚd¡]ôp AÕ

ØÝYodLUôÏm?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 720I TLôdLôW¦L[ôL ©¬jRôp Sôm ùTßYÕ

720 = (2 × 2) × (2 × 2) × (3 × 3) × 5
2, 2, 3 B¡VûY ú_ô¥L[ôLÜm 5 R²VôLÜm

CÚlTûR Sôm LôQXôm. G]úY RWlThP

GiûQ 5Bp ùTÚd¡]ôp Sôm ØÝYodL

GiûQl ùT\Xôm.

BLúY, SUdÏ ¡ûPjR ØÝYodLm 720 × 5 = 3600

GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6: 6000I GkR ªLf£±V GiQôp YÏjRôp AÕ ØÝYodLUôÏm

úUÛm ¡ûPjR Gi¦u YodL êXjûRÙm LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 6000I TLôdLôW¦L[ôL ©¬jRôp, Sôm ùTßYÕ

6000 = 2 × 2 × 2 × 2 × 3 × 5 × 5 × 5
2, 2, úUÛm 5 B¡VûY ú_ô¥L[ôLÜm 3 úUÛm

5 B¡VYt±tÏ ú_ô¥Ls CpXôUp CÚlTûR

Sôm LôQXôm.

G]úY RWlThP GiûQ Li¥lTôL 3 × 5 = 15Bp

YÏdL úYiÓm. BLúY SUdÏ ¡ûPjR ØÝYodLm

 = 6000 ÷ 15 = 400

400 = 2 × 2 × 2 × 2 × 5 × 5

400u YodLêXm

400 = (2 2) (2 2) (5 5)× × × × ×

= 2 × 2 × 5

= 20

T«t£T«t£T«t£T«t£T«t£-6.26.26.26.26.2

1. TLôdLôW¦ Øû\ûV TVuTÓj§ ©uYÚm GiL°u YodL êXjûRd LiÓ©¥.

(i)   441 (ii)  784 (iii)  4096 (iv)  7056

2 720
2 360
2 180
2 90
3 45
3 15
5 5

1

2 6000
2 3000
2 1500
2 750
3 375
5 125
5 25
5 5

1

2 400

2 200

2 100

2 50

5 25

5 5
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

2. 3645I GkR ªLf£±V GiQôp ùTÚd¡]ôp AÕ ØÝYodLUôÏm?
3. 2400I GkR ªLf£±V GiQôp ùTÚd¡]ôp AÕ ØÝYodLUôÏm?

úUÛm ¡ûPjR Gi¦u YodL êXjûRÙm LiÓ©¥.
4. 7776I GkR ªLf£±V GiQôp YÏjRôp AÕ ØÝYodLUôÏm?
5. JÚ úRôhPj§p 1521 UWeLs Es[]. GjRû] Y¬ûNLs Es[]úYô

JqùYôÚ Y¬ûN«Ûm AjRû] UWeLs Es[]. Y¬ûNL°u
Gi¦dûLûVÙm, JqùYôÚ Y¬ûN«p Es[ UWeL°u
Gi¦dûLûVÙm LiÓ©¥?

6. JÚ Ts°«p Es[ UôQYoL°Pm CÚkÕ ̀ 2601 Yã$dLlThPÕ. JqùYôÚ
UôQYu Lh¥V TQm úUÛm Ts°«p Es[ UôQYoL°u Gi¦dûL
B¡VûY NUm. Ts°«p Es[ UôQYoLs GjRû]lúTo?

7. CWiÓ GiL°u ùTÚdLtTXu 1296. C§p JÚ Gi Utù\ôÚ
GiûQlúTôp 16UPeÏ G²p AkR CWiÓ GiLû[ LiÓ©¥?

8. Ko AWeLj§p 7921 TûPÅWoLs CqYô\ôL AUok§Úd¡\ôoLs. GjRû]
Y¬ûNLs Es[]úYô JqùYôÚ Y¬ûN«Ûm AjRû] TûPÅWoLs Es[]o.
CkR AWe¡p GjRû] Y¬ûNLs Es[]?

9. JÚNÕWY¥Y ̈ Xj§u TWlT[Ü 5184Á2. CkR NÕWj§u Ñt\[®tÏ NUUô]
Ñt\[Ü EûPVÕm ALXjûRl úTôp CWiÓ UPeÏ ¿[m EûPVÕUô]
ùNqYLj§u TWlT[ûYd LiÓ©¥

6.7 YÏjRp Øû\ êXm YodLêXm LiP±Rp6.7 YÏjRp Øû\ êXm YodLêXm LiP±Rp6.7 YÏjRp Øû\ êXm YodLêXm LiP±Rp6.7 YÏjRp Øû\ êXm YodLêXm LiP±Rp6.7 YÏjRp Øû\ êXm YodLêXm LiP±Rp
TLôdLôW¦lTÓjRp Øû\ êXm YodLêXm LôÔm Øû\ûV Sôm HtL]úY
LXkÕûWVô¥ú]ôm. ªLlùT¬V GiLÞdÏ CkR Øû\ ¿[Uô]Õ úUÛm
L¥]Uô]Õ BÏm. G]úY CjRûLV ©WfNû]Lû[ R®odL YÏjRp Øû\ûV
TVuTÓjRXôm.
784u YodL êXjûR YÏjRp Øû\«p LiP±YûR TôodLXôm.

T¥ 1 : ùLôÓdLlThP GiûQ Ju\ôm CPj§$ÚkÕ CPl×\UôL

JqùYôÚ ú_ô¥VôL ©¬jÕ úLô¥PÜm.

T¥ 2 : ØRp ú_ô¥ ApXÕ CPÕ×\j§$ÚkÕ Jtû\ CXdLj§tÏ  NUUô]

ApXÕ ARtÏ Ïû\Yô] YodLm ùLôiP ªLlùT¬V GiûQ(ARôYÕ

2) LiÓ©¥. CkR GiûQ YÏdÏm GiQôLÜm, DYôLÜm ùLôsL.

T¥ 3 :  YÏdÏm Gi úUÛm D®u ùTÚdLtTXû] (2 × 2 = 4)
ØRp ú_ô¥ ApXÕ Jtû\ CXdLj§$ÚkÕ L¯ (7–4= 3)

T¥ 4 :  CWiPôYÕ ú_ô¥ (ARôYÕ 84)I Á§ (ARôYÕ 3)dÏ

YXl×\UôL ùLôiÓYô. CÕúY ×§V YÏTÓm GiQôÏm.

(ARôYÕ 384)

T¥ 5 :  úUúX Ø¥kR YÏjR$u  DûY CÚUPeLôd¡ (2 × 2 = 4)
GÝÕ. úUÛm ARu YXl×\j§p JÚ ùTh¥ûV CÓ.

784

7842 2
4
3

   2   7 2
   4

84
−

384

   2   7 2
   4
 4   384

84
−

2 2784
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

(

2

4 384 9
36

24
81 9=

(

2

4 384 8
32

64
64 8=

(

2

4 384 7
28
104
49 7=

T¥ 6 : ×§V YÏdÏm Gi Utßm CXdLj§u ùTÚdLtTXu,

×§V YÏTÓm Gi¦tÏ (ARôYÕ 48 × 8 = 384)
NUUôLúYô ApXÕ ARtÏ Ïû\YôLúYô CÚdÏm T¥

ªLlùT¬V GiûQ F¡jÕ ùTh¥«p ¨Wl×.

T¥ 7 : L¯jR$u êXm Sôm Á§ éw´VjûRl ùT\Xôm.

LûP£VôL ¡ûPjR 28 ARu YodLêXm BÏm.

784∴  = 28

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

©uYÚm YÏjRpLû[ EtßúSôdÏ. úUúX Es[ GÓjÕdLôh¥p YÏdÏm Gi

48p 8 GlT¥ YkRÕ G] LôWQm áß.

ClúTôÕ úUÛm £X GÓjÕdLôhÓLû[l TôolúTôm

GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7: 1296u YodL êXjûRd LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : T¥ 1

T¥ 2

T¥ 3

T¥ 4

T¥ 5

1296 36∴ =

    3  3
9
12 96

    3  3
-9
12 96

   3 3
  -9
   6   396

1296

    3  36
-9

     396
  - 396

      0

12 96

66

EtßúSôdÏ

(

2

6 396 6
36
36
36 6
0

=

   2   7 28
   4
 4 8   384

  384
    0

84
−

     7 28
   4
  4   384

384
    0

84
−

8
−

2

1296
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8: 8281u YodL êXjûRd LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :

G]úY 8281 91=

GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9: Sôu¡XdL Gi¦p ªLlùT¬V ØÝYodLm
 LôiL.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ªLlùT¬V Sôu¡XdL Gi 9999

9999u YodLêXjûR YÏjRp Øû\«p
LiP±VXôm.

CeÏ Á§ 198. úRûYVô] ØÝYodLm 9999I®P 198 Ïû\Ü
GuTûR LôhÓ¡\Õ.

CRu ùTôÚs 9999$ÚkÕ 198I L¯jRôp
ØÝYodLm ¡ûPdÏm GuTRôÏm.

@  9999 – 198 = 9801. CÕúY úRûYVô]
ØÝYodLUôÏm.

GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10: 4215$ÚkÕ GkR ªLf£±V GiûQ
L¯jRôp JÚ ØÝYodLUôÏm?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : YÏjRp Øû\ êXm 119 Á§VôL ¡ûPjRÕ.

CRu ùTôÚs 4215$ÚkÕ 119I L¯jRôp ØÝYodLm ¡ûPdÏm
GuTRôÏm.

G]úY úRûYVô] ªLf£±V ØÝGi 119 BÏm.

6.8 YÏjRp Øû\ûV TVuTÓj§ RNU GiL°u6.8 YÏjRp Øû\ûV TVuTÓj§ RNU GiL°u6.8 YÏjRp Øû\ûV TVuTÓj§ RNU GiL°u6.8 YÏjRp Øû\ûV TVuTÓj§ RNU GiL°u6.8 YÏjRp Øû\ûV TVuTÓj§ RNU GiL°u
YodLêXeLû[ LôÔRpYodLêXeLû[ LôÔRpYodLêXeLû[ LôÔRpYodLêXeLû[ LôÔRpYodLêXeLû[ LôÔRp

17.64 I GÓjÕdLôhPôLd ùLôiÓ BWm©dLXôm.
T¥ 1: ØÝGi TôLj§Ûs[ Gi¦u ÁÕ ARôYÕ 17u

ÁÕ YZdLUôL úLô¥PÜm. RNU TôLjûR CPªÚkÕ
YXUôL JqùYôÚ ú_ô¥VôL ©¬jÕ úUúX úLô¥Ó.

T¥ 2: ØÝGi TôLj§u ØRp ú_ô¥dÏ (ARôYÕ 17)
NUUôLúYô ApXÕ ARtÏ Ïû\Yô] YodLm ùLôiP
ªLlùT¬V Gi (ARôYÕ 4)I LiÓ©¥. CkR Gi
4I YÏdÏm GiQôLÜm Utßm ØÝGiTôLj§u
ØRp ú_ô¥ 17I YÏTÓm GiQôLÜm ùLôiPôp
SUdÏ Á§, ¡ûPdÏm. YÏjÕ Á§ 1Il ùT\Xôm.

T¥ 3: AÓjR ú_ô¥ (ARôYÕ 64)I Á§dÏ YXÕ×\UôL
GÝ§]ôp SUdÏ 164 ¡ûPd¡\Õ. CÕ ×§V YÏTÓm
GiBÏm.

EtßúSôdÏEtßúSôdÏEtßúSôdÏEtßúSôdÏEtßúSôdÏ

17.64

   9   91
         -81
 181    181

  -181
     0

82 81 (

2

18 181 1
18

1
1 1
0

=

   9  99
        -81
 189 18 99
        -17 01

  1 98

99 99

   6  64
        -36
    1   6 15
124    -4 96

  1 19

42 15

   4  . 4
        -16

  1

17 64

   4 . 4
        -16

  1.64
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

T¥ 4: DûY CÚUPeLôdÏ (2 ×  4 = 8). úUÛm AûR 8G]
GÝ§ CRtÏ YXl×\UôL JÚ ùTh¥ûV CÓ. 64 GuTÕ
RNU TôLm BRXôp D®p (ARôYÕ 4) RNU×s°ûV
CPÜm.

T¥ 5: ×§V YÏdÏm Gi úUÛm CXdLj§u ùTÚdLtTXu,
×§V YÏTÓm GiQô] 164dÏ NUUôLúYô ApXÕ
Ïû\YôLúYô CÚdÏUôß JÚ GiûQ F¡jÕ
ùTh¥«p CPÜm. YÏjÕ Á§ûV ùTß.

T¥ 6: ClúTôÕ Á§ éw´Vm BÏm. úUÛm CPªÚkÕ
ú_ô¥Ls HÕm CpûX.

17.64 4.2=

ClúTôÕ úUÛm £X GÓjÕdLôhÓLû[ TôolúTôm.

GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11: YÏjRp Øû\ûV TVuTÓj§ 42.25u YodL êXjûRd
LiÓ©¥.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: T¥ 1 : 42 . 25

T¥ 2 :

T¥ 3 :

42.25 6.5∴ = .

GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ 12: 12: 12: 12: 12: 96.04  I LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :

G]úY  96.04  = 9.8

   4  . 4
-16

 8      - 164

17 64

   4  . 4.2
-16

 8 2     164
            -164

      0

17 64

   6 . 6
        -36

  6

42 25

    6 . 6.5
    6   -36
125   625
           -625

    0

42 25

   9  . 9.8
   9    -81
188 1504
        -1504

  0

96 04
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

6.9 ØÝûUVt\ YodL GiL°u YodL êXeLs U§l©Pp6.9 ØÝûUVt\ YodL GiL°u YodL êXeLs U§l©Pp6.9 ØÝûUVt\ YodL GiL°u YodL êXeLs U§l©Pp6.9 ØÝûUVt\ YodL GiL°u YodL êXeLs U§l©Pp6.9 ØÝûUVt\ YodL GiL°u YodL êXeLs U§l©Pp

ØÝYodL GiLÞdÏ YodL êXeLû[ LiP±Ùm Øû\ûV Sôm ØuúT
Ltú\ôm. GiLs ØÝûUVt\ YodL GiLs G²p Sôm ARàûPV Õp$VUô]
YodLêXjûR LiÓ©¥dL Ø¥VôÕ. AqYô\ô] úSWeL°p, Sôm úRôWôVUô]
YodL êXjûR LiÓ©¥dL úYi¥Ùs[Õ.
Sôm ClúTôÕ 300  u U§lûT ARtÏ AÚ¡p Es[ ØÝ GiûQ ùLôiÓ
úRôWôVUôL LiÓ©¥dLXôm.

ØÝYodL GiL[ô] 100 Utßm 400dÏ CûPúV 300 AûUkÕs[Õ.

    @100 < 300 < 400
102 < 300 < 202

ARôYÕ   10 <   300   < 20

B]ôp, Sôm ClúTôÕm YodL GiÔdÏ ªL AÚ¡p CpûX.
172 = 289,  182 = 324  GuTÕ Sôm A±kRúR.

BLúY 289 < 300 < 324
17 <  300   < 18

324I ®P 289, 300dÏ ªL AÚ¡p Es[Õ.
G]úY 300  u úRôWôVUô] U§l× 17.

T«t£T«t£T«t£T«t£T«t£-6.36.36.36.36.3

1. ©uYÚm GiL°u YodLêXeLû[ YÏjRp Øû\«u êXm LiÓ©¥.

(i) 1089 (ii)  2304 (iii)  7744 (iv)   6084 (v)  9025

2. ¸rLiP RNU GiL°u YodLêXeLû[ LiÓ©¥.

(i)  2.56 (ii)  18.49 (iii)  68.89 (iv)  84.64

3. 4000$ÚkÕ GkR ªLf£±V GiûQ L¯jRôp, AÕ ØÝYodLUôÏm?

4. 4489 NÕW. ùN.Á TWlT[Ü ùLôiP NÕWj§u TdL A[ûY LiÓ©¥.

5. JÚ úRôhPdLôWo 8289 ùN¥Lû[ NÕW Y¥®p T«¬P ®Úm©]ôo. A§p 8
ùN¥Ls ÁRUô¡ ®hP] G²p AYo JqùYôÚ Y¬ûN«Ûm GjRû] ùN¥Lû[
ShPôo?

6. ªLf£±V SôuÏ CXdL ØÝ YodL GiûQ LiÓ©¥.

7. GkR ªLf£±V GiûQ 6412 EPu áh¥]ôp, AÕ ØÝYodLUôÏm?

8. ¸rLiP GiL°u U§lûT ARtÏ AÚ¡p Es[ ØÝ GiûQ ùLôiÓ
úRôWôVUôL LiÓ©¥.

(i)   97 (ii)  250 (iii)  780

SCERT T
ELA

NGANA



YodL êXeLs Utßm LQêXeLsYodL êXeLs Utßm LQêXeLsYodL êXeLs Utßm LQêXeLsYodL êXeLs Utßm LQêXeLsYodL êXeLs Utßm LQêXeLs 139

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

L]m úUÛm L]êXmL]m úUÛm L]êXmL]m úUÛm L]êXmL]m úUÛm L]êXmL]m úUÛm L]êXm

6.10 A±ØLm6.10 A±ØLm6.10 A±ØLm6.10 A±ØLm6.10 A±ØLm
Bß NoYNUUô] NÕWeLû[ Es[Pd¡V JÚ §P EÚYm L]NÕWm(L]m) G]

Sôm A±úYôm.

ClúTôÕ Sôm KWXÏ L]fNÕWeLû[ TVuTÓj§ L]NÕW EÚYeLû[ EÚYôdLXôm

Y.Gi. TPm TdLj§u¿[m

1 1 1

2 2 8

3 3 27

Utù\ôÚ L]NÕWjûR EÚYôdL Ø¥ÙUô? 5 AXÏLs ùLôiP L]NÕWjûR

EÚYôdL GjRû] KWXÏ L]fNÕWeLs úRûYlTÓm GuTûR F¡.

BûLVôp L]NÕW EÚYeLû[ AûUdL 1, 8, 27, 64 …….. B¡V KWXÏ

L]fNÕWeLs úRûYlTÓ¡u\].

1, 8, 27, 64 …… B¡V GiLû[ L]GiLs (A) ØÝL]eLs Gu¡ú\ôm.

1

1
1

2

2

2

3

3

3

TVuTÓjRlThP Jtû\
L]eL°u Gi¦dûL
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

1 = 1 × 1 × 1  =  13

8 = 2 × 2 × 2  = 23

       27 = 3 × 3 × 3 = 33

       64 = …….. × …… × …… =
BLúY, Ko GiûQ AúR GiÔPu êuß Øû\ ùTÚdÏYRu êXm JÚ
L] GiûQ ùT\Xôm.

ARôYÕ x Gu\ Gi¦u L]m GuTÕ  x × x × x = x3

49 JÚ L] GiQô? CpûX, Hù]²p 49 = 7 × 7, úUÛm JÚ GiûQ AúR
GiÔPu êuß Øû\ ùTÚdÏYRôp 49I ùLôÓdÏm JÚ CVp Gi CpûX.
úUÛm TôolúTôúUVô]ôp, 3 × 3 × 3 = 27 Utßm 4 × 4 × 4 = 64. CÕ 49 JÚ ØÝ
L]m CpûX GuTûR LôhÓ¡\Õ.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. 81 JÚ ØÝ L]Uô?

2. 125 JÚ ØÝ L]Uô?

©uYÚm AhPYûQûV LY²jÕ éoj§ ùNnL.

Gi         L]m

1 13 = 1 × 1 × 1 = 1

2 23 = 2 × 2 × 2 = 8

3 33 = 3 × 3 × 3 = 27

4 43 = 4 × 4 × 4 = 64

5 53 = 5 × 5 × 5 = 125

6 63 = 6 × 6 × 6 = ………

7 73 = ……………… = …………..

8 83 = ……………… = …………..

9 93 = ……………… = …………..

10 103 = ……………… = …………..

£k§jÕ, LXkÕûWVô¥ GÝÕL£k§jÕ, LXkÕûWVô¥ GÝÕL£k§jÕ, LXkÕûWVô¥ GÝÕL£k§jÕ, LXkÕûWVô¥ GÝÕL£k§jÕ, LXkÕûWVô¥ GÝÕL

 (i) 1 Utßm 100, 1 Utßm 500, 1 Utßm 1000 B¡V GiLÞdÏ CûPúV
GjRû] ØÝ L] GiLs Es[]?
(ii) 500 Utßm 1000dÏ CûPúV GjRû] ØÝ L]eLs Es[]?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

ØRp 20YûW Es[ GiL°u L]eLs ¸úZ ùLôÓdLlThÓs[].

Gi L]m

11 1331

12 1728

13 2197

14 2744

15 3375

16 4096

17 4913

18 5832

19 6859

20 8000

úUtLiP Th¥V$$ÚkÕ Ko CWhûP Gi¦u L]m GlúTôÕm CWhûP
GiQôLúY CÚdÏm GuTûR A±VXôm. CÕ Jtû\ GiLÞdÏm ùUnVôÏm
G] ¨û]d¡\ôVô?
Sôm úUÛm EtßúSôd¡]ôp, Ko Gi¦u Ju\ôm CPj§p 1 CÚkRôp, ARu
L]Øm JußPu (1) Ø¥Ùm GuTûRÙm A±VXôm.
CúR úTôuß, 0, 4, 5, 6 (A) 9 B¡V GiLû[ Ju\ôm CXdLj§p ùLôiP
GiL°u L]eL°u Ju\ôm CPj§p AûUÙm GiLû[ Tt± Eu]ôp
Gu] á\Ø¥Ùm?

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo
1. ©uYÚm GiL°u JqùYôu±tÏm Ju\ôm CPj§p

GiLû[ LiÓ©¥.

(i)  753 (ii)  1233 (iii)  1573 (iv)  1983 (v)  2063

6.11 BoYjûR çiÓm £X AûUl×Ls6.11 BoYjûR çiÓm £X AûUl×Ls6.11 BoYjûR çiÓm £X AûUl×Ls6.11 BoYjûR çiÓm £X AûUl×Ls6.11 BoYjûR çiÓm £X AûUl×Ls

1. ùRôPo Jtû\ GiL°u áÓRp

©uYÚm AûUlûT LY²
1 = 1 = 13

3 + 5 = 8 = 23

7 + 9 + 11 = 27 = 33

13 + 15 + 17 + 19 = …… = …….
áÓRp 53BL ¡ûPdL AÓjRÓjR Jtû\ GiLs GjRû] úRûY Guß
Eu]ôp F¡dL Ø¥ÙUô?

17 Utßm 18 Gàm
GiL°u L]eL°p
Es[ CXdLeL°u
ùUôjRm HRôYÕ
ÑYôWvVUôL Es[Rô?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

2. ©uYÚm AûUlûT LY².

23 - 13 = 1 + 2 × 1 × 3 = 7

33 - 23 = 1 + 3 × 2 × 3 = 19

43 - 33 = 1 + 4 × 3 × 3 = 37

53 - 43 = …………….. = ..............

úUtLiP AûUlûT TVuTÓj§, ©uYÚY]Yt±u U§lûT LiÓ©¥

(i)  103 - 93  (ii)  153 - 143  (iii)  263 - 253

3. ©uYÚm AûUlûT LY²jÕ éoj§ ùNn.

13  = 12

13 + 23 = (1 + 2)2 =  (3)2

13 + 23  + 33 = (1 + 2 + 3)2  =  (  )2

13 + 23  + 33 + 43 = ( _____)2

…………………. = (1 + 2 + 3 + .... + 10)2

C§$ÚkÕ Sôm ùR¬kÕ ùLôsYÕ. ØRp ‘n’ CVp GiL°u LQeL°u

áÓRp AYt±u áhÓlTX²u YodLj§tÏ NUm.

ARôYÕ 13  +  23 + 33 + ……… + n3 =  (1 + 2 + 3 +.... + n)2.

6.12 L]eLs úUÛm AYt±u TLô LôW¦Ls6.12 L]eLs úUÛm AYt±u TLô LôW¦Ls6.12 L]eLs úUÛm AYt±u TLô LôW¦Ls6.12 L]eLs úUÛm AYt±u TLô LôW¦Ls6.12 L]eLs úUÛm AYt±u TLô LôW¦Ls

64 Utßm 216 GiLû[ GÓjÕdùLôs.

65 Utßm 216I TLô LôW¦L[ôL ©¬dLÜm.

64 = 2 × 2 × 2 × 2 × 2 × 2

216 = 2 × 2 × 2 × 3 × 3 × 3

CkR CWiÓ YûL«Ûm JqùYôÚ LôW¦Ùm êuß Øû\ úRôuß¡\Õ. ARôYÕ

TLô LôW¦Ls êu\ôL ÏÝlTÓjRlTÓ¡\Õ..

G]úY, Ko Gi êuß NUUô] LôW¦L°u ùTÚdLp TX]ôL ùR¬®dLlThPôp,

AûR ØÝ L]m ApXÕ L] Gi GuTo.SCERT T
ELA
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

540 JÚ ØÝ L]Uô?

540 I TLô LôW¦L[ôL TÏjRôp SUdÏ ¡ûPlTÕ

540 = 2 × 2 × 3 × 3 × 3 × 5

CeÏ 2 Utßm 5 êu±u ÏÝ®p úRôu\®pûX.G]úY 540

JÚ ØÝ L]m ApX.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn
1. ©uYÚY]Yt±p GûY ØÝ L]eLs?

(i)  243 (ii)  400 (iii)  500 (iv)  512 (v)  729

GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13: GkR ªLf£±V GiQôp 2560I ùTÚd¡]ôp ARu

ùTÚdLpTXu JÚ ØÝ L]UôÏm?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 2560I TLô LôW¦L[ôL TÏjRôp, SUdÏ ¡ûPlTÕ

2560 =  2 × 2 × 2 × 2 × 2 × 2  × 2 × 2 × 2 × 5

TLô LôW¦ 5 êu±u ÏÝ®p úRôu\®pûX.

G]úY, 2560 ØÝ L]m ApX.

BLúY, CûR ØÝ L]UôdL CRàPu ùTÚdL

úYi¥V ªLf£±V Gi 5 × 5 = 25

GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14: GkR ªLf£±V GiQôp 1600I YÏdÏm

úTôÕ ARu DÜ ØÝ L]UôÏm?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 1600I TLô LôW¦L[ôL TÏjRôp, SUdÏ ¡ûPlTÕ

1600 = 2 × 2 × 2 × 2 × 2 × 2  × 5 × 5

TLô LôW¦ 5 êu±u ÏÝ®p úRôu\®pûX

G]úY, 1600 ØÝ L]m ApX.

BLúY, CûR ØÝ L]UôdL CûR YÏdL úYi¥V

ªLf£±V Gi 5 × 5  = 25

2 540
2 270
3 135
3 45
3 15
5 5

1

2 2560
2 1280
2 640
2 320
2 160
2 80
2 40
2 20
2 10

5

2 1600
2 800
2 400
2 200
2 100
2 50
5 25
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

T«t£T«t£T«t£T«t£T«t£-6.46.46.46.46.4

1. ©uYÚm GiL°u L]eLû[d LiÓ©¥.

(i)  8 (ii)  16 (iii)  21 (iv)  30

2. ¸úZ ùLôÓdLlThP GiLs ØÝL]eL[ô, CpûXVô G] úNô§jÕ A±L.

(i)  243 (ii)  516 (iii)  729 (iv)  8000 (v) 2700

3. GkR ªLf£±V GiûQ 8788Bp ùTÚd¡]ôp AÕ ØÝL]UôÏm?

4. GkR ªLf£±V GiûQ 7803Bp ùTÚd¡]ôp ARu ùTÚdLtTXu JÚ
ØÝL]UôÏm?

5. GkR ªLf£±V GiQôp 8640I YÏdÏm úTôÕ ARu DÜ ØÝ L]UôÏm?

6. W® 12ùN.Á, 8ùN.Á úUÛm 3ùN.Á A[ÜLs ùLôiP L]ùNqYLjûR
EÚYôd¡]ôu. JÚ L]NÕWjûR EÚYôdL CÕúTôu\ GjRû]
L]fùNqYLeLs úRûYlTÓ¡u\]?

7. 311+513 I YÏdLdá¥V ªLf£±V TLô GiûQ LiÓ©¥.

6.13 L]êXeLs6.13 L]êXeLs6.13 L]êXeLs6.13 L]êXeLs6.13 L]êXeLs

2 AXÏLs TdL A[ÜûPV L]NÕWjûR EÚYôdL 8
AXÏLs L]NÕWeLs úRûY.(23 = 8) CûRlúTôX 3TdL
AXÏLs EûPV L]NÕWjûR EÚYôdL 27 AXÏLs
L]NÕWeLs úRûY (33= 27)

64 AXÏLs L]NÕWeLû[ TVuTÓj§ JÚ L]NÕWjûR
EÚYôd¡]ôp ARu TdL A[Ü Gu]YôL CÚdÏm?

TdLA[®u ¿[m ‘x’ G]d ùLôsL.

@ 64 =  x3

L]NÕWj§u TdLA[ûY LiÓ©¥dL 64 GkR
Gi¦u L]m G] LiP±V úYi¥VÕ AY£Vm.

@ JÚ Gi¦u L]m ùR¬kRôp AkR GiûQ
LiÓ©¥lTûR L]êXm LôQp Gu¡ú\ôm. CÕ
L]lTÓjÕY§u G§oUû\BÏm. G]úY 43 =  64
G²p 64u L]êXm 4G] AûZdLlTÓ¡\Õ.

CûR 3 64 4= .  G] GÝÕ¡ú\ôm.  3   GuTÕ
L]êXj§u Ï±ÂÓ. y = x3 G²p x GuTÕ yu
L]êXm G]lTÓm. CûR x = 3 y . Guß GÝÕ¡ú\ôm.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

©uYÚm AhPYûQûV ¨Wl×L.

L]eLs L]êXeLs

13 = 1 3 1 = 1
23 = 8 3 8 = 2

 33 = 27 3 27 = 3

 43 = 64 3 64 = 4

 53 = 125 3 125 = 5
 63 = …... 3 = 6
73 = ……. 3 = 7
 83 = …… 3 = 8

…… = ........... ........ = ...........
…… = ........... ............ = .........

6.14 TLôdLôW¦TÓjRp Øû\êXm L]êXjûR LiÓ©¥jRp6.14 TLôdLôW¦TÓjRp Øû\êXm L]êXjûR LiÓ©¥jRp6.14 TLôdLôW¦TÓjRp Øû\êXm L]êXjûR LiÓ©¥jRp6.14 TLôdLôW¦TÓjRp Øû\êXm L]êXjûR LiÓ©¥jRp6.14 TLôdLôW¦TÓjRp Øû\êXm L]êXjûR LiÓ©¥jRp

TLôdLôW¦lTÓjRp Øû\êXm 1728u L]êXjûR LôÔm

Øû\ûV TôolúTôm.

T¥1 : TLôdLôW¦L°u ùTÚdLtTX]ôL RWlThP Gi

1728I Uôt± AûUjRp.

1728 = 2 × 2 × 2 × 2 × 2 × 2  × 3 × 3 × 3
T¥ 2 : êuß NUUô] LôW¦Ls ùLôiP ÏÝYôL AûU

1728 = (2 × 2 × 2) × (2 × 2 × 2)  × (3 × 3 × 3)
T¥ 3: JqùYôÚ ÏÝ®$ÚkÕm JÚ LôW¦ûV GÓjÕdùLôiÓ

ùTÚd¡]ôp SUdÏ ¡ûPlTÕ

       3 1728 =  2 × 2 × 3 = 12

úUÛm £X GÓjÕdLôhÓLû[ TôolúTôm

GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15: 4096u L]êXjûR LiÓ©¥?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 4096I TLôdLôW¦L°u ùTÚdLtTX]ôL

GÝ§]ôp SUdÏ ¡ûPlTÕ

4096   =  (2 × 2 × 2) × (2 × 2 × 2)  × (2 × 2 × 2) × (2 × 2 × 2)

                   3 4096  =  2 × 2 × 2 × 2 = 16

                 @  3 4096  = 16

2 1728
2 864
2 432
2 216
2 108
2 54
3 27
3 9

3

2 4096
2 2048
2 1024
2 512
2 256
2 128
2 64
2 32
2 16
2 8
2 4

2
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6.15 JÚ Gi¦u L]êXjûR F¡jRp6.15 JÚ Gi¦u L]êXjûR F¡jRp6.15 JÚ Gi¦u L]êXjûR F¡jRp6.15 JÚ Gi¦u L]êXjûR F¡jRp6.15 JÚ Gi¦u L]êXjûR F¡jRp

ùLôÓdLlThP Gi L]Gi G]j ùR¬kRôp AYt±u L] êXjûR LiP±V

©uYÚm Øû\ûV TVuTÓjRXôm.

9261u L]êXjûR F¡jRp Øû\ êXm LiÓ©¥jRp.

T¥ 1: JußLs CXd¡p CÚkÕ, êuß CXdLeLû[ ùLôiP ÏÝdL[ôL

©¬jRp.

ARôYÕ     9 261

CWiPôm ÏÝ ØRp ÏÝ

T¥ 2: ØRp ÏÝ®Ûs[ ARôYÕ 261 L]êXj§u JußLs CXdLjûR

ùLôÓdÏm. 261 p Ju\ôm CPj§p 1 CÚlTRôp L]êXm 1Bp Ø¥Ùm.

G]úY L]êXj§u Ju\ôm CXdLm 1.

T¥ 3: ClúTôÕ CWiPôYÕ ÏÝûY GÓjÕdùLôs

23 <  9  < 33. G] SUdÏj ùR¬Ùm

C§p ªLf£±V Gi2. G]úY L]êXj§u TjRôm CXdLj§p 2 CÚdÏm.

3 9261 21∴ =

T«t£T«t£T«t£T«t£T«t£-6.56.56.56.56.5

1. TLôdLôW¦lTÓjRp Øû\êXm ©uYÚm GiL°u L]êXjûR LiÓ©¥

(i)  343 (ii)  729 (iii)   1331 (iv)  2744
2. F¡jRp Øû\ êXm ©uYÚm GiL°u L]êXjûRd LiÓ©¥?

(i)  512 (ii)  2197 (iii)  3375 (iv)  5832
3. N¬Vô? RY\ô? áß

(i) CWhûP Gi¦u L]m Jtû\.

(ii) ØÝûUVô] L]m LûP£«p CWiÓ éw´VeLû[d ùLôi¥ÚdÏm.

(iii) 5Bp Ø¥Ùm GiL°u L]êXm áP 5Bp Ø¥Ùm.

(iv) JÚ L] Gi éw´Vj§p Ø¥YûPkRôp ARu YXlTdLj§p êuß
éw´VeLs CÚdÏm.

(v) K¬XdL Gi¦u L]m K¬XdL GiQôL CÚdLXôm.

(vi) 8Bp Ø¥Ùm GÕÜm ØÝûUVô] L]m ApX.

(vii) D¬XdL Gi¦u L]m JÚ êu±XdL GiQôL CÚdLXôm

4. YodL GiQôLÜm úUÛm L]GiQôLÜm ùLôiP Ko D¬XdL GiûQd
LiÓ©¥.
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 Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY

YodL GiL°u AûUl×.

YodL Gi¦p Es[ CXdLeL°u Gi¦dûLûV F¡jRp.

YodL Gi¦Ûs[ £X AûUl×Ls.

©RôLWv Ø¡Ls.

TLôdLôW¦lTÓjRp úUÛm YÏjRp Øû\êXm YodL
êXeLû[ LiÓ©¥jRp.

ØÝûUVt\ YodL GiL°u YodL êXeLû[ F¡jRp.

L]eL°Ûs[ AûUl×Ls.

TLôdLôW¦lTÓjRp Øû\êXm L]êXjûR LiP±Rp.

Ko Gi¦u L]êXjûR F¡jRp.

X = m2 − n2

 Y
 =

 2
m

n

Z = m 2 + n 2

¨ûXVô] ØdúLôQm (Eternal Triangle)
¥úTôauPv Utßm Øu ¡úWdLo LôXj§$ÚkúR, JÚ ùNeúLôQ

ØdúLôQj§u TdLeL°u A[ÜLû[ ØÝ GiL[ôL ùLôÓdÏm ãj§Wm

CÚkRÕ. AÕ,

JÚ TdLm X = m2 − n2

Utù\ôÚ TdLm  Y = 2mn

LoQm  Z = m2 + n2

 m Utßm  n B¡VûY ØÝdLs.
GÓjÕdLôhÓ

m n X = m2 − n2  Y = 2mn Z = m2 + n2

2 1 3 4 5
3 2 5 12 13
5 2 21 20 29
4 3 7 24 25
4 1 15 8 17

         JÚ ØÝGi¦u YodLm ØÝGi Utßm YodLGi. AúR
NUVm ®¡RØ\ô Gi¦u YodLUô]Õ YodLUôL CÚdÏm.
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¨LrùYi Te¸Ó AhPYûQ Utßm YûWTPm

Aj§VôVm 7

7.0 A±ØLm7.0 A±ØLm7.0 A±ØLm7.0 A±ØLm7.0 A±ØLm

ù_L¾x ®û[VôhÓ ùNn§ûV ùRôûXdLôh£ ùTh¥«p TôojÕdùLôi¥ÚkRôo.

2012 J$m©d úTôh¥«p ùYqúYß SôÓLs ùYt±ùTt\ TRdLeL°u ®YWeLs

ùRôûXdLôh£ ùTh¥«p Lôi©dLlThPÕ.

J$m©d 2012 - TRdLlTh¥VpJ$m©d 2012 - TRdLlTh¥VpJ$m©d 2012 - TRdLlTh¥VpJ$m©d 2012 - TRdLlTh¥VpJ$m©d 2012 - TRdLlTh¥Vp

CPm SôÓLs       ReLm  ùYs°  ùYiLXm ùUôjRm

1 Id¡VSôÓLs 46 29 29 104

2 º]ô 38 27 23 88

3 Ce¡XôkÕ 29 17 19 65

4 WxVô 24 26 32 82

5 ùLô¬Vô 13 8 7 28

úUtLiP AhPYûQ«p J$m©d 2012p ØRp IkÕ CPeLû[ ùTt\ SôÓLs,

ùTt\ TRdLeL°u ®YWeLs RWlThÓs[].

JÚ Ø¥ûY GÓdL (ApXÕ) Ø¥ûY ùR¬kÕ ùLôs[ ERÜm, GiY¥®p

(ApXÕ) úTfÑ Y¥®p (ApXÕ) YûWTPY¥®p CÚdÏm ùNn§Lû[ ®YWeLs

Gu¡ú\ôm.

* ªL A§LUô] TRdLeLs ùTt\ SôÓ GÕ?

* A§L ùYiLX TRdLeLs ùTt\ SôÓ GÕ?

* AhPYûQ«p ùLôÓjR ®YWeLû[ ùLôiÓ úUÛm êußdÏ úUtThP

®]ôdLû[ GÝÕ.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo
®YWeLÞdLô] êuß GÓjÕLôhÓLû[ GÝjRôÛm Utßm êuß
GÓjÕdLôhÓLû[ GiQôÛm GÝÕL.
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7.1 ûUVU§l×L°u A¥lTûP A[ÜLs7.1 ûUVU§l×L°u A¥lTûP A[ÜLs7.1 ûUVU§l×L°u A¥lTûP A[ÜLs7.1 ûUVU§l×L°u A¥lTûP A[ÜLs7.1 ûUVU§l×L°u A¥lTûP A[ÜLs
®YWeLû[ úNL¬jR ©\Ï, ®YWeLû[ BRôWUôL ùLôiÓ Ø¥ÜLû[
GÝRúYiÓm. £X úSWeL°p ùUôjRjûRÙm, £X úSWeL°p NWôN¬ûVÙm
TVuTÓjÕ¡ú\ôm. NWôN¬, CûP¨ûX A[Ü, ØLÓ úTôu\ A¥lTûP A[ÅÓLû[
Sôm ùNu\ YÏl©p Lt±Úd¡ú\ôm. ClùTôÝÕ AYtû\ ¨û]Ü áßúYôm.
7.1.1. áhÓfNWôN¬ 7.1.1. áhÓfNWôN¬ 7.1.1. áhÓfNWôN¬ 7.1.1. áhÓfNWôN¬ 7.1.1. áhÓfNWôN¬ (A.M.) (Arithmetic Mean)
ûUVU§l×Lû[ A[dL CÕ ùTôÕYôL TVuTÓjRlTÓ¡\Õ. GiL°u LQj§p
áhÓ NWôN¬ GuTÕ NWôN¬ G]lTÓ¡\Õ. ARôYÕ T§ÜL°u ùUôjRjûR T§ÜL°u
Gi¦dûLVôp YÏjRôp áhÓ NWôN¬ ¡ûPdÏm.
x1, x2, x3, x4, . . . . . . . xn u áhÓNWôN¬ LôQ ERÜm ãj§Wm

áhÓ NWôN¬( x )=
+ + +……… +1 2 3 n.

N
x x x x

  x = 
∑X

N
i
  (ÑÚd¡VY¥®p)

GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1: UôRj úRo®p TpúYß TôPeL°p AúNôd GÓjR U§lùTiLs
®YWm 20, 11, 21, 25, 23 úUÛm 14. CmU§lùTiL°u áhÓ
NWôN¬ Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : RWlThÓs[ T§ÜLs= 20, 11, 21, 25, 23 úUÛm 14

áhÓfNWôN¬  x =
∑X

N
i

=
20 11 21 25 23 14

6
+ + + + +

 = 
114

6

            x = 19

GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:     7 T§ÜL°u áhÓNWôN¬ 32G] LQd¡PlThPÕ. CjÕPu JÚ
T§Ü 48-I AkR ®YWjÕPu áh¥]ôp ¡ûPdÏm ×§V áhÓNWôN¬
GqY[Ü?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: 7 T§ÜL°u NWôN¬ x = 32
7 T§ÜL°u ùUôjRm ∑ x = 32 × 7 = 224
úUÛm úNodLlThP T§Ü = 48

8 T§ÜL°u ùUôjRm ∑ x = 224 + 48 = 272

8 T§ÜL°u NWôN¬  
N
X

x = ∑ =
272
8 = 34

GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ 3: 3: 3: 3: 3:  JÚ NeLj§p Es[ 25 Eßl©]oL°u NWôN¬ YVÕ 38
YÚPeLs. NeLj§$ÚkÕ ®X¡V 5 Eßl©]oL°u NWôN¬ YVÕ
42 YÚPeLs G²p RtúTôÕ ÁRØs[YoL°u NWôN¬ YVÕ  Gu]?

∑ xi GuTÕ GpXô  xi
L°u ùUôjRjûR
Ï±d¡\Õ. CeÏ i u
U§l× 1$ÚkÕ n YûW

∑ xi

∑ xi
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¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : NeLj§p Es[ 25 Eßl©]oL°u NWôN¬ YVÕ = 38 YÚPeLs

25 Eßl©]oL°u ùUôjR YVÕ = 38 × 25 = 950

ùY°úV±V 5 Eßl©]oL°u NWôN¬ YVÕ    = 42 YÚPeLs

5 Eßl©]oL°u ùUôjR YVÕ = 42 × 5 = 210

ÁRØs[ 20 Eßl©]oL°u ùUôjR YVÕ = 950 - 210= 740

RtúTôÕ, ÁRØs[ Eßl©]oL°u NWôN¬ YVÕ x  = ∑X
N

=
740
20  =  37

YÚPeLs

GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ 4: 4: 4: 4: 4:     9 T§ÜL°u áhÓNWôN¬ 45G] LQd¡PlTÓ¡\Õ. C§p JÚ
T§Ü 24dÏ T§XôL 42G] RYßRXôL LQd¡PlThPôp N¬Vô]
áhÓ NWôN¬ Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 9 T§ÜL°u NWôN¬  = 45

24dÏ T§XôL 42G] LQd¡Óm úTôÕ 9 T§ÜL°u ùUôjRm  =
45 × 9 = 405

N¬Vô] 9 T§ÜL°u ùUôjRm = 405 – 42 + 24 = 387

N¬Vô] 9 T§ÜL°u NWôN¬ =
∑X

N
 =  

387
9 = 43

Sôm A±kRûY :Sôm A±kRûY :Sôm A±kRûY :Sôm A±kRûY :Sôm A±kRûY :

* úUtLiP GÓjÕdLôh¥$ÚkÕ NWôN¬ GuTÕ ùLôÓdLlTÓm GpXô ®YWj§u
SÓ¨ûXûV Ï±l©Ó¡\Õ.

* áhÓNWôN¬ GuTÕ ùLôÓdLlTÓm ®YWeL°p Es[ T§ÜL°u Gi¦dûL
Utßm T§ÜL°u U§l×Lû[ BRôWUôLd ùLôiÓs[Õ.

* CÕ GpXô T§ÜL°u ÁÕm BRôWlTÓ¡\Õ.
* £XÏ±l©hP GiQôp, T§ÜL°u ®YWeL°u GpXô T§ÜLÞm A§LUôÏm
úTôÕm (ApXÕ) Ïû\Ùm úTôÕm AlT§ÜL°u NWôN¬Ùm AúR GiQôp
A§LUôÏm (ApXÕ) Ïû\Ùm.

* ®YWeL°u GpXô T§ÜLÞm JÚ Ï±l©hP GiQôp ùTÚdÏm úTôÕ
(ApXÕ) YÏdÏm úTôÕ ARu NWôN¬Ùm AúR GiQôp ùTÚdL (ApXÕ)
YÏdLlTÓ¡\Õ.

7.1.2 ®XLp Øû\«p áhÓ NWôN¬.7.1.2 ®XLp Øû\«p áhÓ NWôN¬.7.1.2 ®XLp Øû\«p áhÓ NWôN¬.7.1.2 ®XLp Øû\«p áhÓ NWôN¬.7.1.2 ®XLp Øû\«p áhÓ NWôN¬.
JÚ ®YWj§Ûs[ 5 T§ÜLs 7, 10, 15, 21, 27.B£¬Vo ®YWj§u T§ÜLû[ LQd¡PôUp
Aq®YWj§u áhÓNWôN¬ûV úLhL LUp, ¿$Uô Utßm úX¡Vô Gu\ êuß
UôQôdLoLs UhÓm ¸rLiPYôß T§X°d¡u\]o. áhÓNWôN¬ 17u Áf£ß, ÁlùTÚ
U§l×LÞdÏ CûP«p AûUk§ÚdÏm G] LUp á±]ôu. 5 ®YWj§u T§ÜLû[
Y¬ûNlTÓj§]ôp (HßY¬ûN (A) C\eÏ Y¬ûN) ûUVj§p Es[ T§Ü 15, G]úY
AkR ®YWj§u áhÓNWôN¬ 15 G] ¿$Uô á±]ôs. T§ÜL°u áÓRûX, T§ÜL°u
Gi¦dûLVôp YÏjRôp áhÓ NWôN¬ 16 ¡ûPdÏm G] úX¡Vô á±]ôs. úUtá±V
NWôN¬Lû[ Sôm F¡jR NWôN¬ ApXÕ L¦jR NWôN¬ Gu¡ú\ôm. CRtÏ A G]
ùTV¬Ó¡ú\ôm.GkR F¡jR ®YWm N¬Vô] NWôN¬dÏ ùTôÚkÕm G] N¬TôolúTôm.

∑ xi

∑ xi
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YûL 1:YûL 1:YûL 1:YûL 1:YûL 1: LUp F¡jR áhÓNWôN¬ A = 17I GÓjÕdùLôsúYôm.

       AYt±u áhÓNWôN¬ x =
∑X

N
= 

7 10 15 21 27
5

+ + + +

JqùYôÚ T§ûYÙm F¡jR NWôN¬ A-I ùLôiÓ ®XLp Øû\«p GÝR

     x =
( ) ( ) ( ) ( )17 10 17 7 17 2 17 4 (17 10)

5
− + − + − + + + +

=
5 17 10 7 2 4 10

5 5
× − − − + +

+

= 17 + 
5

5
−

 =  17 - 1  = 16

YûL 2:YûL 2:YûL 2:YûL 2:YûL 2: ¿$Uô F¡jR áhÓ NWôN¬ A = 15 G] GÓjÕdùLôsúYôm.

     AYt±u áhÓ NWôN¬ x =
∑X

N
  =  

7 10 15 21 27
5

+ + + +

⇒ x  ®XLp Øû\«p =
( ) ( ) ( ) ( )15 8 15 5 15 0 15 6 (15 12)

5
− + − + − + + + +

=
5 15 8 5 0 6 12

5 5
× − − − + +

+

= 15 + 
5
5  = 15 + 1 = 16

YûL 3:YûL 3:YûL 3:YûL 3:YûL 3: úXd¡Vô ¨oQ«jR áhÓNWôN¬ A = 16 G] GÓjÕdùLôsúYôm.

  CYt±u áhÓNWôN¬  x =
∑X

N
  =  

7 10 15 21 27
5

+ + + +

⇒ x  ®XLp Øû\«p =
( ) ( ) ( ) ( )− + − + − + + + +16 9 16 6 16 1 16 5 (16 11)

5

=
× − − − + +

+
5 16 9 6 1 5 11

5 5

= 16 +  
0
5  = 16

∑ xi

∑ xi

7 17 7 = 17 − 10
10 17 10 = 17 − 7
15 17 15 = 17 − 2
21 17 21 = 17 + 4
27 17 27 = 17 + 10

®XLp®XLp®XLp®XLp®XLpT§ÜLsT§ÜLsT§ÜLsT§ÜLsT§ÜLs A

áhÓ NWôN¬ = F¡jR NWôN¬ + ®XLp NWôN¬

∑ xi

ØVuß Tôo

úUtLiP YûLLÞdÏ F¡jR NWôN¬, EiûUVô] NWôN¬Lû[

AhPYûQlTÓjÕ. ®XLp NWôN¬ûV F¡jR NWôN¬ Utßm EiûUVô]

NWôN¬«u ®j§VôNjÕPu Jl©hÓ Tôo. ¿ A±YÕ VôÕ?

(Ï±l×::::: ®XLp NWôN¬ÙPu Jl©Ó.)

80

5
   =       =  16
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úUtLiPYt±p CÚkÕ, F¡jR NWôN¬«u GpXô T§ÜL°u ®XL$u áÓR$u U§l× ‘0’
G²p F¡jR NWôN¬, EiûUVô] NWôN¬«u U§l×dÏ NUUôL CÚdÏm. CkR N¬lTôodÏm
Øû\ûV TVuTÓj§ ®YWeLÞdLô] áhÓNWôN¬ûV A±VXôm.
úUtLiP YûLL°$ÚkÕ GpXô T§ÜL°u F¡jR NWôN¬ Utßm ARu GpXô T§ÜL°u
®XL$ÚkÕ  áhÓ NWôN¬ûV LôQØ¥¡\Õ.

áhÓf NWôN¬ = F¡jR NWôN¬ +  ®XLpL°u NWôN¬
         = F¡jR NWôN¬  +

                      x = A + 
−∑(X A)

N
GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ     55555::::: F¡jR NWôN¬ 40I ùLôiÓ, 14, 36, 25, 28, 35, 32, 56, 42,

50, 62 B¡V 10 T§ÜL°u áhÓNWôN¬ûV LôiL. úUÛm ãj§WjûR
TVuTÓj§ áhÓ NWôN¬ LôiL. ¿ A±Ùm ®j§VôNm Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ®YWeL°u T§ÜLs = 14, 25, 28, 32, 35, 36, 42, 50, 56, 62

F¡jR NWôN¬ A  =  40 GuL.

áhÓ NWôN¬  =  A + 
−∑(X A)

N

x =40 +
(14 40) (25 40) (28 40) (32 40) (35 40) (36 40) (42 40) (50 40) (56 40) (62 40)

10
− + − + − + − + − + − + − + − + − + −

=  40 + 
( ) ( ) ( ) ( ) ( )26 15 12 8 5 ( 4) (2) (10) (16) (22)

10
− + − + − + − + − + − + + + +

=  40 + 
70 50

10
− +

=  40 - 
20
10

=  40 - 2 = 38

NôRôWQ Øû\«p áhÓ NWôN¬  x  =  ∑X
N

  =  
14 25 28 32 35 36 42 50 56 62

10
+ + + + + + + + +

=  
380
10   = 38

CWiÓ Øû\L°Ûm JúW NWôN¬ûV ùTß¡ú\ôm. ªL A§LUô]
GiLÞdÏm RNUGiLÞdÏm áhÓ NWôN¬ûV CmUô§¬Vô] ®XLp
Øû\«p ÑXTUôL LôQXôm.

®XLpL°u ùUôjRm

T§ÜL°u Gi¦dûL

xi

xi

( )

xi

ùLôÓdLlThP T§ÜLÞdÏm, F¡jR
NWôN¬dÏm CûPúVÙs[ úYßTôÓ ®XLp
G]lTÓm.
Eg.

F¡jR NWôN¬ = 17
0 5 10 15 20 25 3017 217

−2

27

−7
−10 +7

+4
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¸rLiP GÓjÕdLôhÓLû[ LY²
GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6: JÚ YôWj§p Uôßm TeÏ NkûR«u TeÏ U§lÀÓLs

(ìTô«p) 3672, 3657, 3673, 3665, 3668. TeÏ NkûR«u
áhÓ NWôN¬ûV LôiL.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: ®YWj§u T§ÜLs = 3657, 3665, 3668, 3672, 3673
F¡jR NWôN¬ = 3668

áhÓ NWôN¬  x  = A + 
−∑(X A)

N

=  3668 + 
( ) ( ) ( ) ( ) ( )3657 3668 3665 3668 3668 3668 3672 3668 3673 3668

5

− + − + − + − + −

 = 3668 + 
11 3 0 4 5

5
− − − + +

 = 3668 +  5
5
−

 = 3668 - 1 = 3667 ìTôn

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo
1.1.1.1.1. ¸rLôÔm T§ÜLÞdÏ áhÓNWôN¬ûV F¡.¸rLôÔm T§ÜLÞdÏ áhÓNWôN¬ûV F¡.¸rLôÔm T§ÜLÞdÏ áhÓNWôN¬ûV F¡.¸rLôÔm T§ÜLÞdÏ áhÓNWôN¬ûV F¡.¸rLôÔm T§ÜLÞdÏ áhÓNWôN¬ûV F¡.

(i) 17,  25, 28, 35, 40

(ii) 5, 6, 7, 8, 8, 10, 10, 10, 12, 12, 13, 19, 19, 19, 20

N¬Vô] LQd¸Ó êXm ®ûPûV N¬Tôo.

ùNVp §hPmùNVp §hPmùNVp §hPmùNVp §hPmùNVp §hPm

1. RtùTôÝÕ SPkR úRo®$ÚkÕ 10 UôQYoL°u úYßThP TôPeL°u

U§lùTiLû[ úNL¬jÕ, JqùYôÚ TôPj§Ûm áhÓNWôN¬ûVF¡. AYt±u

NWôN¬ûV  LQd¡ÓRûX ùLôiÓ N¬Tôo. ¿ F¡jRûYL°p GjRû]

N¬Vô] NWôN¬ûV LôhÓ¡\Õ?

2. Eu YÏl©p Es[ UôQYoL°u EVWeL°u NWôN¬ûV LôiL. úUÛm

EPtT«t£ B£¬Vo T§úYh¥$ÚkÕ N¬TôodLÜm.

7.1.3 CûP¨ûX A[Ü

ûUVU§lÀÓLs LôQ A¥dL¥ TVuTÓjRlTÓm Utù\ôÚ A[ÅÓ CûP¨ûX
A[Ü BÏm. CûP¨ûX A[Ü GuTÕ ùLôÓdLlTÓm ®YWeL°u T§ÜLû[
Hß Y¬ûN«úXô (ApXÕ) C\eÏ Y¬ûN«úXô Y¬ûNlTÓjRlThÓ A§$ÚkÕ
ûUVj§p Es[ T§ûY LôiTRôÏm. ARôYÕ TXT§ÜLs úUÛm ¸ÝUôL
CÚdÏm úTôÕ, n Gi¦dûL EûPV ®YWj§u T§ÜLû[ HßY¬ûN ApXÕ
C\eÏ Y¬ûN«p Y¬ûNlTÓjRlThPôp

n Jtû\ Gi G²p 
th1

2
n +⎛ ⎞

⎜ ⎟⎝ ⎠
YÕ T§Ü CûP¨ûX A[Ü BÏm.

xi
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n GuTÕ CWhûP G²p 
th

2
n⎛ ⎞

⎜ ⎟⎝ ⎠ YÕ Utßm 
th

1
2
n⎛ ⎞+⎜ ⎟⎝ ⎠  YÕ T§ÜL°u áhÓ

NWôN¬ CûP¨ûX A[Ü BÏm.
GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7: 14, 36, 25, 28, 35, 32, 56, 42, 50 Gu\ 9 T§ÜL°u

CûP¨ûX A[Ü LôiL.
¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : T§ÜL°u HßY¬ûN = 14, 25, 28, 32, 35, 36, 42, 50, 56

T§ÜL°u Gi¦dûL n = 9 (Jtû\ Gi)

®YWj§u CûP¨ûX A[Ü =  
th1

2
n +⎛ ⎞

⎜ ⎟⎝ ⎠
 YÕ T§Ü

=  5YÕ T§Ü =  35

@ CûP¨ûX A[Ü  =  35
GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8: úUtá±V T§ÜLÞPu 61 Gu\ T§ûY úNojÕdùLôiPôp.

AlT§ÜL°u CûP¨ûX A[Ü Gu]?
¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : T§ÜL°u HßY¬ûN =14,25, 28, 32, 35, 36, 42, 50, 56, 61

T§ÜL°u Gi¦dûL n = 10 (CWhûP Gi)
T§ÜL°u ûUVj§p CWiÓ GiLs Es[Õ.

T§ÜL°u CûP¨ûX = 2

thn⎛ ⎞
⎜ ⎟
⎝ ⎠

YÕ Utßm 1
2

thn⎛ ⎞+⎜ ⎟
⎝ ⎠

YÕ T§ÜL°u áhÓNWôN¬

         = 5YÕ Utßm 6YÕ T§ÜL°u áhÓNWôN¬

         =  
35 36

2
+

 = 35.5

CûR ùNn CûR ùNn CûR ùNn CûR ùNn CûR ùNn       Ck§V ¡¬dùLh A¦«p Es[ ÅWoL°u EVWeLs
RWlThÓs[]. A¦«u CûP¨ûX A[Ü LôiL.

         Y.Gi  ÅWoL°u ùTVoLs   EVWeLs

1. ®.®.Gv.XhÑUu 5'11''
2. Tôo§qTúPp 5'3''
3. aoT_u£e 6'0''
4. Nf£uùPiÓpLo   5'5''
5. ùL[Rm LmÀo 5'7''
6. ÙYWôw £e 6'1''
7. Wô©u FjRlTô 5'9''
8. ÅúWk§W úNYôd 5'8''
9. _¸oLôu 6'0''
10. Gm.Gv.úRô² 5'11''

5' 10'' GuTÕ 5A¥ 10 AeÏXmGuTÕ 5A¥ 10 AeÏXmGuTÕ 5A¥ 10 AeÏXmGuTÕ 5A¥ 10 AeÏXmGuTÕ 5A¥ 10 AeÏXm
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Ï±l× :Ï±l× :Ï±l× :Ï±l× :Ï±l× :
* CûP¨ûX A[Ü GuTÕ Y¬ûNlTÓjRlThP T§ÜL°u ûUV U§l×.
* T§ÜL°u Gi¦dûL úUÛm Y¬ûNlTÓjRlThP ûUV U§l©u úUp
BRôWlThÓs[Õ. Y¬ûN«u ØRp LûP£ T§ÜLû[ Uôt±VûUjRôÛm
CûP¨ûX A[Ü U§l× Uô\ôÕ.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. 24,65,85,12,45,35,15 T§ÜL°u CûP¨ûX A[ûY LôiL.

2. x, 2x, 4x T§ÜL°u CûP¨ûX A[Ü 12 G²p T§ÜL°u
NWôN¬ûV LôiL

3. 24, 29, 34, 38, x T§ÜL°u CûP¨ûX A[Ü 29 G²p ‘x’ u U§l×

(a)  > 38 (b)  < 29  (c) 29 Utßm 34 CûP«p (d) GÕÜªpûX

7.1.4 ØLÓ7.1.4 ØLÓ7.1.4 ØLÓ7.1.4 ØLÓ7.1.4 ØLÓ

SUdÏ ©¥jR Ts°ºÚûP«u YiQm ApXÕ A§LUôL ®tLlTÓm NhûP«u
A[ûYÙm ùR¬kÕ ùLôsÞm úTôÕ ØLûP TVuTÓjÕúYôm. A§L úSWm
§ÚmT §ÚmT ùNVpTÓYÕ ØLÓ. ¸rLôÔm ERôWQeLû[ LY².

GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9: LôX¦ LûP«p JÚ YôWj§p ®tLlThP LôX¦L°u
A[ÜLs (AeÏXj§p) 7, 9, 10, 8, 7, 9, 7, 9, 6, 3, 5, 5, 7, 10,
7, 8, 7, 9, 6, 7, 7, 7, 10, 5, 4, 3, 5, 7, 8, 7, 9, 7. GkR A[Ü
ùLôiP LôX¦ AÓjR YôWj§p ®tL A§L[®p ûYdL úYiÓm?
LôWQm Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ùLôÓdLlThP T§ÜLû[ Y¬ûN«p GÝR,

3, 3, 4, 5, 5, 5, 5, 6, 6, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7,
8, 8, 8, 9, 9, 9, 9, 9, 10, 10, 10.

ùLôÓdLlThP T§ÜL°$ÚkÕ 7 AeÏXm LôX¦Ls A§L
Gi¦dûL«p ®tTû]Vô¡Ùs[Õ GuTÕ SUdL ùR°YôL
ùR¬¡\Õ. CkR ®YWeL°u ØLÓ 7. G]úY 7 AeÏX LôX¦ûV
A§L A[®p ®tTû]dLôL ûYdLlTPúYiÓm.

GÓjÕdLôhÓ 10 :GÓjÕdLôhÓ 10 :GÓjÕdLôhÓ 10 :GÓjÕdLôhÓ 10 :GÓjÕdLôhÓ 10 : JÚ CWjRRô] ØLôªp CWjR Rô]m ùNnÙm 50 úT¬u
CWjR ©¬ÜLs ®YWeLs A, AB, B, A, O, AB, O, O, A, AB, B, A, O, AB,
O, O, A, B, A, O, AB, O, O, A, AB, B, O, AB, O, B, A, O, AB, O, O, A, AB,
B, A, O, AB, O, A, AB, B, A, O, AB, O, OG²p ØLÓ LôiL.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ùLôÓdLlThP ®YWeL°u T§ÜL°p A ©¬Ü 12 Øû\ §ÚmTj§ÚmT
YÚ¡\Õ. B ©¬Ü 7 Øû\, AB ©¬Ü 12 Øû\, O ©¬Ü 19 Øû\
YkÕs[Õ.

T§ÜL°u ØLÓ ‘O’ ©¬Ü.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

ØLÓdÏ NUUô] £X T§ÜLû[ úNojRôp ØLÓ Gu]YôÏm?

SCERT T
ELA

NGANA



LLLLL¦RRRRRm VIII156

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

Ï±l× :::::
* ØLÓ GuTÕ §ÚmT §ÚmT A§LØû\ YÚm T§ÜLs.
* CÕ T§ÜL°u Gi¦dûL ÁÕ ApXÕ T§ÜL°u U§l×Ls ÁÕ
BRôWlTÓYÕ CpûX.

* Gi¦Vp Utßm YônùUô¯ T§ÜLû[ BWônkÕ TôodL ØLÓ TVuTÓ¡\Õ.
* JúW ®YWj§tÏ 2 (ApXÕ) 3 (ApXÕ) ARtÏ úUtThP ØLÓLs CÚdLXôm.
£X úSWm ØLÓLs CpXôUÛm CÚdLXôm.

T«t£T«t£T«t£T«t£T«t£-7.17.17.17.17.1

1. JÚ  ¨VôV ®ûX LûP«p JÚ YôWj§p JqùYôÚ SôÞm SPkR
®tTû]«u áhÓ NWôN¬ûV LôiL.
`.10000, `.10250, `.10790, `.9865, `.15350, `.10110

2. ©uYÚm ®YWeL°u NWôN¬ûV LôiL 10.25,  9,  4.75,  8,  2.65,  12,  2.35
3. 8 T§ÜL°u NWôN¬ 25, JÚ T§Ü 11-I ¿d¡V ©u× NWôN¬ûV LôiL.
4. JuTÕ T§ÜL°u áhÓ NWôN¬ 38 G] LQd¡PlTÓ¡\Õ. AlT¥ LQd¡Óm

úTôÕ 27dÏ T§XôL 72 G] GÓjÕd ùLôs[lThPÕ. N¬Vô] NWôN¬ûV
LôiL.

5. IkÕ YÚPeLÞdÏ Øu× JÚ ÏÓmTj§u NWôN¬ YVÕ 25 YÚPeLs.
RtúTôÕ AdÏÓmTj§u NWôN¬ YVÕ Gu]?

6. CWiÓ YÚPeLÞdÏ Øu× 40úT¬u NWôN¬YVÕ 11 YÚPeLs. JÚYo
ÏÝ®$ÚkÕ ®X¡dùLôiPôo. ©\Ï RtúTôÕ NWôN¬ YVÕ 12 YÚPeL[ôL
Uôt\lThPÕ G²p ®X¡V ST¬u YVÕ Gu]?

7 5, 8, 10, 15, 22 T§ÜL°u NWôN¬«$ÚkÕ ®XLp U§l×L°u ùUôjRjûR
LôiL.

8. 20 T§ÜL°u NWôN¬«$ÚkÕ ¡ûPjR ®XLp U§l×L°u ùUôjRm 100
G²p ®XLp NWôN¬ûV LiÓ©?.

9. UôRj úRo®p 12 UôQYoL°u U§lùTiLs 4, 21, 13, 17, 5, 9, 10, 20, 19, 12,
20, 14. F¡jR NWôN¬ Utßm áhÓ NWôN¬ûV LQd¡PÜm. Utù\ôÚ GiûQ
F¡jR NWôN¬VôL ùLôiÓ ÁiÓm áhÓ NWôN¬ûV LôiL. JúW ®ûP ¡ûPjRRô?
®YWeLs GÝÕ?

10. 10 UôQYoLs úRo®p GÓjR U§lùTiL°u (25dÏ) NWôN¬ 15. L¬xUô Gu\
UôQ® Ruû] ®P A§LUôLúYô ApXÕ Ïû\YôLúYô U§lùTiLs ùTt\ 9
UôQYoLû[ ®Nô¬jR úTôÕ. U§lùTiL°u ®XLp U§l×Ls − 8, − 6, − 3,
− 1, 0, 2, 3, 4, 6 G²p LÃxUô®u U§lùTiLs Gu]?

11. ‘n’ T§ÜL°u ùUôjR ®XLp U§l× 25dÏ 25. AúR ‘n’ T§ÜL°u ùUôjR ®XLp
U§l× 35dÏ − 25 G²p T§ÜL°u NWôN¬ Gu]?

12. T§ÜL°u CûP¨ûX A[ûY LôiL. 3.3,  3.5,  3.1,  3.7,  3.2,  3.8
13. HßY¬ûN«p GÝRlThP T§ÜL°u CûP¨ûX A[Ü 15. T§ÜLs

10, 12, 14, x −  3, x, x + 2, 25 G²p x u U§l× Gu]?
14. 10, 12, 11, 10, 15, 20, 19, 21, 11, 9, 10 u ØLÓ LiÓ©¥.
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15. Ï±l©hP ®YWeL°u ØLÓ x. JqùYôÚ T§®$ÚkÕ 3I Ïû\jRôp, ×§V T§ÜL°u
ùRôP¬u ØLÓ LôiL.

16. 1 $ÚkÕ 100 YûW Es[ GpXô CVp GiL°u CXdLeL°p TVuTÓjRlThP
GiL°u ØLÓ LôiL.

17. Y¬ûNlTÓjRlTPôR T§ÜLs 5, 28, 15, 10, 15, 8, 24. AúR NWôN¬ Utßm
CûP¨ûX A[ûY RWdá¥V, ØLÓ 1 A§LUôdLd á¥V SôuÏ GiLû[ úNo.

18. x1, x2, ...., ...., x10 Gu\ T§ÜL°u NWôN¬ 20 G²p  x1 + 4, x2 + 8, x3 + 12, .... ...., x10
+ 40 L°u NWôN¬ûV Lôi.

19. JÚ ®YWj§Ûs[ JuTÕ ØÝdL°JÚ ®YWj§Ûs[ JuTÕ ØÝdL°JÚ ®YWj§Ûs[ JuTÕ ØÝdL°JÚ ®YWj§Ûs[ JuTÕ ØÝdL°JÚ ®YWj§Ûs[ JuTÕ ØÝdL°$ÚkÕÚkÕÚkÕÚkÕÚkÕ 7, 8, 3, 5, 9 Utßm Utßm Utßm Utßm Utßm 5 Gàm Bß ØÝdLsGàm Bß ØÝdLsGàm Bß ØÝdLsGàm Bß ØÝdLsGàm Bß ØÝdLs
RWlThP].CkR JuTÕ ØÝdL°u ªLlùT¬V CûP¨ûX A[®û] LiÓ©¥RWlThP].CkR JuTÕ ØÝdL°u ªLlùT¬V CûP¨ûX A[®û] LiÓ©¥RWlThP].CkR JuTÕ ØÝdL°u ªLlùT¬V CûP¨ûX A[®û] LiÓ©¥RWlThP].CkR JuTÕ ØÝdL°u ªLlùT¬V CûP¨ûX A[®û] LiÓ©¥RWlThP].CkR JuTÕ ØÝdL°u ªLlùT¬V CûP¨ûX A[®û] LiÓ©¥

20. 9  ùYqúYß T§ÜL°u CûP¨ûX 20.ClT§ÜL°p SôuÏ ªLlùT¬V GiLs
JqùYôuû\Ùm 2 A§L¬jRôp ¡ûPdLá¥V ×§V CûP¨ûX A[®û] LôiL.

7.2 Y¬ûNlTÓjRlThP ®YWeL°u AûUl×
ùNu\ YÏl©p ùLôÓdLlTÓm ®YWeLû[ úSoúLôhÓd Ï±ÂÓLû[ ùLôiÓ
Y¬ûNlTÓjÕYûR Sôm Lt±Úd¡ú\ôm. ®YWeLs ªL A§LUô]ôp Gu]
BÏm? ®YWeLû[ ÑXTUôL LQd¡P ÏÝdL[ôL ©¬dLXôm. CjRûLV
®YWeLû[ Y¬ûNlTÓjRlThP ®YWm Gu¡ú\ôm. ¸rLiP GÓjÕdLôhÓLû[
LY²lúTôm.

Lh¥PeLs LhÓm LmùT² Ru F¯VoL°u YÚYôndÏ HtT úYßThP §hPeL°p
ÅÓLs Lh¥jRW §hPªh¥ÚkRÕ. ARtLôL ÅÓLhP úLôÚm 100 F¯VoL°u
UôR ¨LW YÚUô] ®YWeLû[ úNL¬jR]o. AûYLs (ìTô«p) 15000, 15750,
16000, 16000,16050, 16400, 16600, 16800, 17000, 17250, 17250………………
75000.
CkR ®YWeLs ªL A§LUôL 100 T§ÜLs ùLôiPÕ. CûY 15000 $ÚkÕ
75000 YûWÙs[Õ. JqùYôÚ T§ûYÙm ¨LrùYi Th¥V$p Ï±l©hPôp
Th¥Vp ªL ¿[UôÏm. ARtÏ T§XôL AYtû\ £ß ©¬ÜL[ôL ¸rLiPYôß
©¬dLXôm. 10001− 20000, 20001 − 30000, . . . , 70001 −  80000.
CkR £ß ©¬ÜLs ©¬Ü CûPùY° G]lTÓm. 10001 úUÛm 20000dÏ CûPúV
Es[ GpXô T§ÜLÞm   10001 - 20000 ©¬®p CÚdÏm. úUÛm 10001
Utßm 20000 Gu\ CWiÓ T§ÜLÞm Cl©¬®úXúV APeÏm. Cq®RUô]
©¬Ü CûPùY°ûV Es[Pd¡V ©¬Ü Gußm áßYo. CeÏ 10001 GuTÕ
©¬®u ¸r GpûX , 20000 GuTÕ ©¬®u úUp GpûX BÏm.

7.2.1 ©¬Ü ̈ LrùYi Te¸h¥u ®[dLm7.2.1 ©¬Ü ̈ LrùYi Te¸h¥u ®[dLm7.2.1 ©¬Ü ̈ LrùYi Te¸h¥u ®[dLm7.2.1 ©¬Ü ̈ LrùYi Te¸h¥u ®[dLm7.2.1 ©¬Ü ̈ LrùYi Te¸h¥u ®[dLm

GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11: G§úW Es[ ©¬Ü ¨LrùYi
Te¸hÓ AhPYûQ«p 30
UôQYoL°u L¦R úRoÜ U§lùTiLs
RWlThÓs[].
(i) GjRû] ©¬ÜL[ôL

©¬dLlTh¥Úd¡u\]?

Y.  U§lùTiLs  UôQYoL°u

Gi Gi¦dûL

1 0 –   5 5
2 5 – 10 7
3 10 – 15 10
4 15 – 20 6
5 20 – 25 2
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YVÕ SToL°u
Gi¦LûL

 1 – 10 15
11 – 20 14
21 – 30 17
31 – 40 20
41 – 50 18
51 – 60 4
61 – 70 2

(ii) êu\ôYÕ ©¬®p GjRû] UôQYoLs Es[]o?
(iii) JÚ UôQYu 10 U§lùTiLs GÓjRôp AYu 2YÕ ApXÕ

3YÕ ©¬®p úNoYô]ô?
(iv) 4YÕ ©¬®p Es[ 6 UôQYoL°u U§lùTiLs Gu]?
(v) IkRôYÕ ©¬®p Es[ 2 UôQYoL°u R²jR U§lùTiLs

Gu]?
®ûP®ûP®ûP®ûP®ûP

(i) ùLôÓdLlThP ®YWeLs 5 ÏÝdLs (A) 5 ©¬ÜL[ôL
©¬dLlThÓs[Õ.

(ii) êu\ôYÕ ©¬®p ùUôjRm 10 UôQYoLs Es[]o.

(iii) CeÏ 10 GuTÕ 2YÕ ©¬®u úUp GpûX Utßm 3YÕ
©¬®u ¸r GpûX BÏm.Cq®R ãr¨ûXL°p úUp
GpûXVô]Õ Al©¬®p úNodLlTPôÕ. G]úY 10 GuTÕ 3
YÕ ©¬®p úNodLlTÓ¡\Õ.

(iv) 4YÕ ©¬®p Es[ 6 UôQYoL°u U§lùTiLs 15$ÚkÕ
20dÏs CÚdÏm.

(v) ©¬Ü CûPùY° Te¸hÓ AhPYûQ«p UôQYoL°u R²jR
U§lùTiLû[ LôQØ¥VôÕ. AYoL°u U§l×Ls 20$ÚkÕ

25dÏs AûUk§ÚdLXôm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

G§úW Es[ ©¬Ü ¨LrùYi Te¸Ó
AhPYûQ«p, Uô¥Ï¥«Úl©p Y£dÏm
90úT¬u YVÕLs Es[].

(i) CkR AhPYûQ«p GjRû] ©¬ÜLs
Es[]?

(ii) 21-30 ©¬Ü CûPùY°«p GjRû] úTo
Es[]o?

(iii) CkR Uô¥Ï¥«Úl©p GkR YVÕ
YWm×dÏhThPYoLs ªL A§Lm?

(iv) 61-70 ©¬®p, CÚlúTô¬u YVÕ 61,70 ApXÕ úYß HúRàm
YVRôL CÚdL Ø¥ÙUô?

7.2.2. GpûXLs Utßm YWm×Ls7.2.2. GpûXLs Utßm YWm×Ls7.2.2. GpûXLs Utßm YWm×Ls7.2.2. GpûXLs Utßm YWm×Ls7.2.2. GpûXLs Utßm YWm×Ls

JÚ úRo®u U§lùTiLû[ Y¬ûNlTÓj§]ôp, 1-10, 11-20 ,...... Gu\ ©¬ÜL[ôL

©¬dLXôm. JÚ UôQYu 10.5 U§lùTi GÓjRôp, AÕ GkR ©¬®p AûUÙm?

1-10 (ApXÕ) 11-20? ClT¥lThP ãr¨ûX«p EiûU GpûX ApXÕ YWm×Lû[

TVuTÓjR úYiÓm.
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GpûXLs  YWm×Ls

  1 – 10 0.5 - 10.5

11 – 20 10.5 – 20.5

21 – 30 20.5 – 30.5

31 – 40 30.5 – 40.5

 G§úW Es[ ©¬Ü CûPùY° AhPYûQûV LY².

* ØRp ©¬®u úUp GpûX Utßm CWiPôYÕ

©¬®u ̧ r GpûX«u NWôN¬, ØRp ©¬®u úUp

YWmTôLÜm, CWiPôYÕ ©¬®u ¸rYWmTôLÜm

AûUÙm. 10,11u NWô¬
10 11

2
+

=10.5GuTÕ YWmTôÏm.

* 10.5dÏ Ïû\YôL Es[ GpXô T§ÜLÞm 1-10
©¬®p CÚdÏm. B]ôp 10.5 GuTÕ AÓjR
©¬Ü 11-20p AûUÙm. ARôYÕ 11-20 ©¬Ü 10.5-
20.5 Gu\ YWm×Lû[ ùTt±ÚdÏm.

* ØRp ©¬ÜdÏm Øu Es[ ©¬®u úUp GpûX éw´Vm (0BL CÚdÏm)
G] LtTû] ùNnÕ ØRp ©¬®u ¸r YWmûT LQd¡Ó

 0, 1 u NWôN¬ 
0 1

2
+

 = 0.5 GuTÕ ØRp ©¬®u ¸r YWmTôÏm.

* AúRúTôp LûP£ ©¬®u ¸r GpûXûV LtTû] ùNnÕ, LûP£ ©¬®u

úUp YWmûT LQd¡Ó. ARôYÕ 40, 41u NWôN¬ = 
40 41

2
+

 = 40.5 GuTÕ

úUp YWmTôÏm.

* CkR YWm×Ls ©¬®u EiûU GpûXLs G]lTÓm.

¸rLôÔm ©¬Ü CûPùY°ûV LY².

1-10 1 10 0.5 10.5

11-20 11 20 10.5 20.5

21-30 21 30 20.5 30.5

0-10 0 10 0 10

10-20 10 20 10 20

20-30 20 30 20 30

GÓjÕdLôh¥$ÚkÕ Sôm LY²jRÕ Gu]ùYu\ôp ©¬ÜLû[ Es[Pe¡V
©¬ÜL°p GpûX Utßm YWm×Ls ®j§VôNlTÓm. B]ôp YWm×LÞdÏ
ùY°VPe¡V ©¬Ü CûPùY°«p

 ©¬Ü CûPùY°

©¬ÜLû[
Es[Pd¡V

©¬Ü CûPùY°

GpûXLs YWm×Ls

¸r
GpûX

úUp
GpûX

úUp
YWm×

¸r
YWm×

©¬ÜLû[
Es[PdLôR

©¬Ü CûPùY°

GpûXLs YWm×Ls

¸r
GpûX

úUp
GpûX

úUp
YWm×

¸r
YWm×
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GpûXLs, YWm×Ls JúW Uô§¬VôÏm. úUp YWm×, ¸rYWm©u ®j§VôNm
‘©¬®u ¿[m’ G]lTÓ¡\Õ. CûR ‘C’ Gu\ GÝjRôp Ï±d¡ú\ôm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. 30 UôQYoL°u ¿[m RôiÓRp A[Ü AhPYûQ«PlThÓs[Õ

¿[m (ùN.Á) 101 – 200 201 – 300 301 – 400 401 – 500 501 – 600

4 7 15 3 1

I. ùLôÓdLlThÓs[ ©¬Ü CûPùY°Ls YWm×LÞdÏ
Es[Pe¡VRô (A) ùY°VPe¡VRô?

II. CWiPôYÕ ©¬®p GjRû] UôQYoLs Es[]o?

III. 3.01ÁhPo ApXÕ ARtÏ A§LUôL ¿[m Rôi¥VYoLs
GjRû] úTo?

IV. 4.005Á ¿[m Rôi¥VYoLs GkR ©¬®p Es[]o?

2. úUtá±V ©¬Ü CûPùY°«p YWm×Lû[ LQd¡PÜm.

3. úUtá±V LQd¡p ©¬ÜL°p JqùYôu±u ¿[m Gu]?

7.2.3 YûLlTÓjRlThP ̈ LrùYi Te¸Ó AûUjRp7.2.3 YûLlTÓjRlThP ̈ LrùYi Te¸Ó AûUjRp7.2.3 YûLlTÓjRlThP ̈ LrùYi Te¸Ó AûUjRp7.2.3 YûLlTÓjRlThP ̈ LrùYi Te¸Ó AûUjRp7.2.3 YûLlTÓjRlThP ̈ LrùYi Te¸Ó AûUjRp

ùRôÏl× U§lÀÓ (Summative Assessment) 30 UôQYoLs L¦Rj§p ùTt\

U§lùTiLû[ LY².  31, 14, 0, 12, 20, 23, 26, 36, 33,41, 37,25, 22, 14,3,

25, 27, 34, 38, 43, 32, 22, 28, 18, 7, 21, 20, 35, 36, 45, 9, 19, 29, 25,

33, 47, 35, 38, 25, 34, 38, 24, 39, 1, 10, 24, 27, 25, 18, 8. ®YWeLû[

TôojR ©\Ï, AYtû\ GjRû] ©¬ÜL[ôL ©¬dLXôm G] BúXô£. ¨LrùYi

Te¸Ó AhPYûQûV GlT¥ AûUdLXôm? ¸rLiP T¥Ls ©¬ÜL°u

YûLlTÓjRlThP ̈ LrùYi Te¸Ó AhPYûQûV

AûUdL ERÜm.

T¥ 1 : ®YWeL°u ÅfûN LôiL.

ÅfÑ =  ªLlùT¬V U§l×  – ªLf£±V U§l×

    =  47 –  0 = 47
T¥ 2: ©¬Ü CûPùY°L°u Gi¦dûLûV

¨oQ«dLÜm (ùTôÕYôL ©¬Ü CûPùY°Ls

5$ÚkÕ 8YûW CÚdÏm).

©¬Ü CûPùY°L°u Gi¦dûL  = 6

⇒ ©¬Ü CûPùY° ¿[m = 
47
6 = 8

  0 –   7 |||| 4
08 – 15 |||| | 6
16 – 23 |||| |||| 9
24 – 31 |||| |||| ||| 13
32 – 39 |||| |||| |||| 14
40 – 47 |||| 4

UôQYoL°u
Gi¦dûL

©¬Ü
CûPùY°

(U§lùTiLs)

Ï±ÂÓLs ¨LrùYi
(UôQYoLs
Gi¦dûL)
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T¥ 3: Es[Pe¡V ©¬Ü CûPùY°Lû[, ùLôÓdLlThP T§ÜL°p ªL £±V

T§ÜL°$ÚkÕ BWm©dLlTÓ¡\Õ. ARôYÕ 0-7 ,8-15,16-23,.....

T¥ 4: Ï±ÂÓLû[ TVuTÓj§ (JqùYôÚ ©¬®u ¸rYÚm T§ÜLû[

LQd¡PúYiÓm) GÓjÕdùLôiP ©¬Ü CûPùY°dÏ T§ÜLû[ Te¡P

úYiÓm.

T¥ 5: Ï±ÂÓLû[ áh¥ ¨LrùYiLû[ AhPYûQ«p GÝRúYiÓm.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. ùLôÓdLlThP ®YWeLÞdÏ ¨LrùYi Te¸Ó LôiL. 1, 2, 2, 3, 3, 3, 3,

3, 4, 4, 4, 4, 4, 4, 4, 4, 4, 5, 5, 5, 5, 5, 5, 5, 6, 6, 6, 6, 7, 7.

2. Gi ùRôPÚdÏ ¨LrùYi Te¸Ó AûUdLÜm 2, 3, 4, 6, 7, 8, 9, 9, 11,

12, 12, 13, 13, 13, 14, 14, 14, 15, 16, 17, 18, 18, 19, 20, 20, 21, 22, 24,

24, 25. (Ï±l× : Es[Pe¡V ©¬ûY TVuTÓjÕ)

3. úUtLiP CWiÓ ùRôPoL°u úYßTôÓLs VôûY?

4. GkR ¨LrùYi Te¸h¥$ÚkÕ, YûLlTÓjRlTPôR ®YWeLû[ §ÚmT

GÝRXôm?

7.2.4 YûLlTÓjRlThP ¨LrùYi Te¸h¥u Ti×Ls

1. T§ÜLû[ £ß ÏÝdL[ôL YN§dúLtT ©¬dLXôm. CûR ©¬Ü CûPùY°
Gu¡ú\ôm.

2. 5-10 ©¬Ü CûPùY°«p 5¸r GpûX 10úUp GpûX BÏm.

3. 1-10, 11-20, 21-30, .... Gu\ ©¬ÜLs Es[Pe¡V ©¬Ü CûPùY°L[ôÏm.
Hù]²p Ï±l©hP ©¬®u ̧ r GpûXÙm, úUp GpûXÙm, AkR Ï±l©hP
©¬Ü CûPùY°ûV NôokRRôÏm.

4. 0-10, 10-20, 20-30, ... Gu\ ©¬ÜLs ùY°VPe¡V ©¬Ü CûPùY°L[ôÏm.
Hù]²p Ï±l©hP ©¬®u ¸rGpûX UhÓúU Al©¬Ü CûPùY°ûV
NôokRRôÏm. B]ôp úUp GpûX ApX.

5. ØRp ©¬®u úUp GpûX, CWiPôYÕ ©¬®u ¸rGpûXL°u NWôN¬
GuTÕ ØRp ©¬®u úUp YWmTôLÜm CWiPôm ©¬®u ¸rYWmTôLÜm
AûUÙm.

6. ùY°VPe¡V ©¬Ü CûPùY°«p GpûXLÞm YWm×LÞm NUm BÏm.
B]ôp Es[Pe¡V ©¬Ü CûPùY°«p GpûXLÞm, YWm×LÞm NUUôLôÕ.

7. ©¬®u úUpYWm×, ¸rYWm©u ®j§VôNm ©¬®u ¿[UôÏm.

8. YûLlTÓjRlThP ¨LrùYi Te¸Ó AhPYûQ«p T§ÜL°u R²jR
U§l×Ls LôQØ¥VôÕ. B]ôp Ï±l©hP ©¬®u ¸r Es[ JqùYôÚ
T§ûYÙm Al©¬®u úUpYWm× Utßm ¸rYWm©u NWôN¬VôL CÚdÏm.
CkR U§lûT ©¬Ü U§l× (ApXÕ) ûUVU§l× x G]lTÓ¡\Õ.
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GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12: 2010Bm BiÓ 10Bm YÏl× ùTôÕ úRo®p 30
UôQYoL°u U§lùTi NRÅRm ¸úZ RWlThÓs[Õ.
45, 56, 75, 68, 35, 69, 98, 78, 89, 90, 70, 56, 59, 35, 46,
47, 13, 29, 32, 39, 93, 84, 76, 79, 40, 54, 68, 69, 60, 59.
Cq®YWj§p úRôp®VûPkRYo (0 - 34), êu\ôm ̈ ûX (35- 49),
CWiPôm ¨ûX (50 - 60), ØRp ¨ûX (60 - 74) Utßm úUXô]
¨ûX (75 - 100) G] GÓjÕdùLôiÓ ùLôÓdLlThP T§ÜLÞdÏ
¨LrùYi Te¸Ó AhPYûQûV AûUdLÜm.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : HtL]úY ©¬Ü CûPùY° ùLôÓdLlThÓs[Õ. T¥ 3$ÚkÕ
ùRôPWÜm.

T¥ 3: ©¬Ü CûPùY°ûV GÝÕ.
T¥ 4: CûY Es[Pe¡V ©¬Ü

CûPùY°Ls BÏm.úUp GpûX,
AúR ©¬®p APeÏm GuTûR
¨û]®p ùLôs. Ï±ÂÓLû[
TVuTÓj§ ùLôÓdLlThP ®YWeLû[
úYßThP ©¬Ü CûPùY°L°p Te¡Ó.

T¥ 5: Ï±ÂÓLû[ LQd¡hÓ

¨LrùYiûQ AhPYûQ«p GÝÕ.

7.2.5. ©¬Ü CûPùY° AûUjRp
GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13: YûLlTÓjRlThP ̈ LrùYi Te¸hÓ AhPYûQ«p YÏl©u

U§lùTiLs (©¬Ü CûPùY°«u ûUV U§l×Ls) úUÛm
¨LrùYiLs RWlThÓs[]. ©¬Ü  CûPùY° LôiL.

           YÏl× U§lùTiLs 7 15 23 31 39 47

¨LrùYiLs 5 11 19 21 12 6

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : YÏl©u U§lùTiLs, ©¬Ü CûPùY°«u ûUV U§l× G]

SUdÏ ùR¬Ùm.ARôYÕ YÏl× YWm×Ls, AÓjRÓjR CWiÓ YÏl×

U§lùTiLÞdÏ CûPlThPÕ BÏm.

T¥ 1: AÓjRÓjÕ Es[ CWiÓ ûUV U§l×LÞdÏ CûPúV Es[

úYßTôhûP LôiL. h = 15 - 7 = 8.
(JqùYôÚ ûUV U§l×LÞdÏm CûPúV Es[ úYßTôÓ NUUôL

Es[Rô G] LôiL.)

T¥ 2: x – h/2 úUÛm x  + h/2dÏ YÏl× U§lùTi ‘x’, G] GÓjÕdùLôiÓ

JqùYôÚ YÏl©u úUpYWm×(x  + h/2), ̧ rYWm×(x – h/2)Lû[ LQd¡PÜm.

GÓjÕdLôhPôL ØRp YÏl©u YWm×Ls 7 – 
8
2  = 3 (A) 7 + 

8
2  = 11

  0 – 34 ||| 3
35 – 49 |||| || 7
50 – 59 |||| 5
60 – 74 |||| | 6
75 – 100 |||| |||| 9

YÏl×
CûPùY°
(U§lùTi)

Ï±ÂÓLs

¨LrùYiLs

(UôQYoL°u

Gi¦dûL)
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0 – 10 25
10 – 20 45
20 – 30 60
30 – 40 120
40 – 50 300
50 – 60 360
60 – 70 50
70 – 80 25
80 – 90 10
90 – 100 5

7 (7 – 4) – (7 + 4) = 03 – 11 5
15 (15 – 4) – (15 + 4) = 11 – 19 11
23 (23 – 4) – (23 + 4) = 19 – 27 19
31 (31 – 4) – (31 + 4) = 27 – 35 21
39 (39 – 4) – (39 + 4) = 35 – 43 12
47 (47 – 4) – (47 + 4) = 43 – 51 6

7.3 Ï®Ü ¨LrùYi7.3 Ï®Ü ¨LrùYi7.3 Ï®Ü ¨LrùYi7.3 Ï®Ü ¨LrùYi7.3 Ï®Ü ¨LrùYi

JÚ úTôh¥ úRo®p 1000 UôQYoLs GÝjÕ úRo®p
TeÏùTt\]o. AYoLÞûPV RÏ§Lû[ YûLl
TÓjRlThP ¨LrùYi Te¸h¥p G§úW Es[
AhPYûQ«p Es[Õ úTôp A±®d¡u\]o. NWj,
NeLo CÚYÚm AhPYûQûV TôojÕ ®YWeLû[
Tt± ®Yô§jR]o.
NWj : GjRû] úTo CkR úRo®p

LXkÕùLôiP]o?
NeLo : 1000 úTo LXkÕ ùLôiPRôL ùR¬¡\Õ.
NWj : CeúLTôo, 360 úTo 50-60 U§lùTiLs

YûW GÓjÕs[]o.
NeLo : RÏ§ U§lùTi 60 G²p GjRû] úTo

AûZl× L¥Rm ùTßYo?
NWj : 60 ApXÕ ARtÏ úUp U§lùTiLs

ùTt\YoLs ùUôjRm GjRû] úTo?
NeLo : N¬VôL 50 + 25 + 10 + 5. ARôYÕ 90 úTo RÏ§Ùs[YoLs.
NWj : B]ôp 105 úYûX Yônl×Ls Es[]. RÏ§ U§lùTi 50 BL

CÚdLXôm.
NeLo : AlT¥ CÚkRôp 360 + 50 + 25 + 10 + 5, ARôYÕ 450úTo AûZl×

L¥Rm ùTtß úSoLôQÛdÏ RÏ§ÙûPVYo BYo.
CúRúTôp Sôm £X Ø¥ÜLû[ EÚYôdLXôm.
90 Utßm ARtÏ úUtThP U§lùTiLs ùTt\ SToL°u Gi¦dûL (¸rYWm×)
= 5
9YÕ ©¬®u CûPùY°«u ¸rYWm×dÏ NUUôLÜm, Utßm ARtÏ úUtThP
U§lùTiLs GÓjR  SToL°u Gi¦dûL= 10 + 5 = 15
8YÕ ©¬Ü CûPùY°«u ¸rYWm×dÏ NUUôLÜm, Utßm ARtÏ úUtThP
U§lùTiLs GÓjRYoL°u Gi¦dûL = 25 + 15 = 40

7YÕ ©¬Ü CûPùY°«u ¸rYWm×dÏ NUUôLÜm, Utßm ARtÏ úUtThP
U§lùTiLs GÓjR SToL°u Gi¦dûL = 50 + 40 =  90

YÏl×
U§lùTiLs YÏl× CûPùY° ¨LrùYi

©¬Ü
CûPùY°

(U§lùTiLs)

SToL°u
Gi¦dûL
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AÓjRÓjÕ Es[ ©¬Ü CûPùY°«u ¨LrùYiLû[ áhP ¡ûPlTúR Ï®Ü
¨LrùYiLs BÏm.JqùYôÚ Ï®Ü ¨LrùYiÔm,AkRkR ©¬®u ¸r
YWm©tÏ NUUôLúYô (A )
A§LUôLúYô CÚdÏm.BRXôp
Ï®Ü ̈ LrùYiûQ úU$] Ï®Ü
¨LrùYi GuTo.úU$] Ï®Ü
¨LrùYiûQ GlT¥ GÝ§Ùsú[ôm
G] G§úW Es[ AhPYûQûV
LY².
1. LûP£ ©¬Ü CûPùY°«p Es[

¨LrùYi, Al©¬®u úU$]
Ï®Ü ¨LrùYiQôÏm.

2. JuTRôYÕ ©¬Ü CûPùY°«u
úU$] Ï®Ü ¨LrùYiLôQ,
ARu ̈ LrùYiûQÙm TjRôYÕ
©¬Ü CûPùY°«u úU$] Ï®Ü
¨LrùYiûQÙm áhP úYiÓm.

3. ÁRØs[ GpXô ©¬ÜLÞdÏm
úU$] Ï®Ü ¨LrùYiLôQ
úUtá±V AúR Øû\ûV ©uTt\
úYiÓm. CúR úTôp £X
YûL«p ¸¯] Ï®Ü
¨LrùYiûQ LQd¡PXôm.

JÚ ®YWj§p Es[ T§ÜL°u Gi¦dûL Ï±l©hP ©¬Ü CûPùY°«u
¸r GpûXdÏ NUUôLúYô (A) A§LUôLúYô CÚlTûR, AkR Ï±l©hP ©¬Ü

CûPùY°«u úU$] Ï®Ü ¨LrùYi Gu¡ú\ôm.

ERôWQUôL  B£¬Vo Ko Ï±l©hP ̈ ûX«p Ïû\kR U§lùTi GÓjRYoLÞdÏ
ERY ¨û]jRôo. ARtÏ ¸¯] Ï®Ü
¨LrùYiûQd LQd¡P
úYi¥Ùs[Õ. UôR úRo®p 43
UôQYoL°u U§lùTiLû[
Y¬ûNlTÓjRlThP ¨LrùYi Te¸hÓ
AhPYûQL°p RWlThÓs[ûR LY².
1. ØRp ©¬®u CûPùY°«p

Es[ ¨LrùYiûQûV, ¸¯]
Ï®Ü ¨LrùYi¦p GÝRXôm.

2. CWiPôYÕ ©¬Ü CûPùY°«u
¸¯] Ï®Ü ¨LrùYi LôQ,
CWiPôYÕ ©¬Ü CûPùY°«u
¨LrùYiûQÙm ØRp ©¬Ü CûPùY°«u ¸¯] Ï®Ü
¨LrùYiûQÙm áhP úYiÓm.

3. ÁRØs[ ¸¯] Ï®Ü ¨LrùYiûQ LôQ CúR úTôp Ju\u ©u
Ju\ôL CúR Øû\ûV ©uTt\ úYiÓm.

0 – 5 5 7                  7
5 – 10 10 10 10+7  = 17
10 – 15 15 15 15+17 = 32
15 – 20 20 8   8+32 = 40
20 – 25 25 3    3+40 = 43

¸¯]¸¯]¸¯]¸¯]¸¯]
Ï®ÜÏ®ÜÏ®ÜÏ®ÜÏ®Ü

¨LrùYi¨LrùYi¨LrùYi¨LrùYi¨LrùYi

BhLsBhLsBhLsBhLsBhLs
Gi¦dûLGi¦dûLGi¦dûLGi¦dûLGi¦dûL

©¬Ü©¬Ü©¬Ü©¬Ü©¬Ü
CûPùY°CûPùY°CûPùY°CûPùY°CûPùY°

U§lùTiLsU§lùTiLsU§lùTiLsU§lùTiLsU§lùTiLs úU
p
 G

p
û
X

úU
p
 G

p
û
X

úU
p
 G

p
û
X

úU
p
 G

p
û
X

úU
p
 G

p
û
X

0 – 10 0 25 25+975 = 1000

10 – 20 10 45 45+930 = 975

20 – 30 20 60 60+870 = 930

30 – 40 30 120 120+750 = 870

40 – 50 40 300 300+450 = 750

50 – 60 50 360 360+ 90 = 450

60 – 70 60 50 50 +  40 =  90

70 – 80 70 25  25 +  15 =  40

80 – 90 80 10 10 +    5 =  15

90 – 100 90 5 5

úU$]úU$]úU$]úU$]úU$]
Ï®ÜÏ®ÜÏ®ÜÏ®ÜÏ®Ü

¨LrùYi¨LrùYi¨LrùYi¨LrùYi¨LrùYi

©¬Ü©¬Ü©¬Ü©¬Ü©¬Ü
CûPùY°CûPùY°CûPùY°CûPùY°CûPùY°

U§lùTiLsU§lùTiLsU§lùTiLsU§lùTiLsU§lùTiLs

¨LrùYi¨LrùYi¨LrùYi¨LrùYi¨LrùYi
UôQYoL°uUôQYoL°uUôQYoL°uUôQYoL°uUôQYoL°u
Gi¦dûLGi¦dûLGi¦dûLGi¦dûLGi¦dûL¸r

 G
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JÚ ®YWj§p Es[ T§ÜL°u Gi¦dûL, AkR Ï±l©hP ©¬Ü

CûPùY°«u úUp YWmûT ®P Ïû\YôL CÚlTûR, AkR Ï±l©hP

©¬Ü CûPùY°«u ¸¯] Ï®Ü ¨LrùYi Gu¡ú\ôm.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. ¸¯] Ï®Ü ¨LrùYi _______________ EPu
ùRôPo×ûPVÕ.

2. úU$] Ï®Ü ¨LrùYi _______________EPu
ùRôPo×ûPVÕ

3. ¸rLiP ®YWeLÞdÏ ¸¯], úU$] Ï®Ü ¨LrùYiLs
LôiL.
©¬Ü CûPùY° 1 -10 11 - 20 21 - 30 31 - 40 41-50

¨LrùYi 4 7 12 5 2

4. ùUôjR ̈ LrùYi Gu]? úUÛs[ LQd¡p ©¬®u ̧ ¯]

Ï®Ü ¨LrùYi Gu]? C§p ¿ A±YÕ Gu]?

GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ 14: 14: 14: 14: 14: ¸¯] Ï®Ü ¨LrùYi Te¸Ó LôQ UôQYoL°u

U§lùTiLs ¸úZ RWlThÓs[Õ. JqùYôÚ ©¬ÜdÏm ¨LrùYi

GÝÕ. úUÛm úU$] Ï®Ü ¨LrùYiûQ GÝÕ. GjRû]

UôQYoL°u U§lùTiLs ̧ Ýs[ AhPYûQ«p RWlThÓs[Õ?

1 -10  11 - 20 21-30 31-40  41-50

12 27 54 67 75
¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :

1 – 10 12 12 12 + 63 = 75

11 – 20 27 27 - 12 = 15 15 + 48 = 63

21 – 30 54 54 - 27 = 27 27 + 21 = 48

31 – 40 67  67 - 54 = 13 13 +  8 = 21

41 – 50 75 75 - 67 =   8              8

CeÏ Ï±l©h¥ÚdÏm ùUôjR UôQYoL°u Gi¦dûL GuTÕ
¨LrùYiL°u áÓRp ApXÕ, LûP£ ©¬Ü CûPùY°«u ¸¯] Ï®Ü
¨LrùYi ApXÕ ØRp ©¬Ü CûPùY°«u úU$] Ï®Ü ¨LrùYi BÏm
ARôYÕ 75 BÏm.

©¬Ü CûPùY° (U§lùTiLs)

¸¯] Ï®Ü ̈ LrùYi
(UôQYoLs Gi¦dûL)

¸¯] Ï®Ü¸¯] Ï®Ü¸¯] Ï®Ü¸¯] Ï®Ü¸¯] Ï®Ü
¨LrùYi¨LrùYi¨LrùYi¨LrùYi¨LrùYi

©¬Ü CûPùY°©¬Ü CûPùY°©¬Ü CûPùY°©¬Ü CûPùY°©¬Ü CûPùY°
(U§lùTiLs)(U§lùTiLs)(U§lùTiLs)(U§lùTiLs)(U§lùTiLs)

¨LrùYi¨LrùYi¨LrùYi¨LrùYi¨LrùYi
(UôQYoLs Gi¦dûL)(UôQYoLs Gi¦dûL)(UôQYoLs Gi¦dûL)(UôQYoLs Gi¦dûL)(UôQYoLs Gi¦dûL)

úU$] úU$] úU$] úU$] úU$] (Ï®Ü(Ï®Ü(Ï®Ü(Ï®Ü(Ï®Ü
¨LrùYi)¨LrùYi)¨LrùYi)¨LrùYi)¨LrùYi)
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T«t£T«t£T«t£T«t£T«t£-7.27.27.27.27.2

1. JÚ Ï¥«Úl× TÏ§«p Es[ 45 úT¬u YVÕLs ¸úZ RWlThÓs[].

33 8 7 25 31 26 5 50 25 48 56
33 28 22 15 62 59 16 14 19 24 35
26 9 12 46 15 42 63 32 5 22 11
42 23 52 48 62 10 24 43 51 37 48
36
©¬Ü CûPùY° 6 G]d ùLôiÓ ùLôÓdLlThP ®YWeLÞdÏ
YûLlTÓjRlThP ¨LrùYi Te¸hÓ Th¥VûX RôV¬dLÜm.

2. 30 YÏlTû\L°p Es[ UôQYoL°u Gi¦dûL ¸úZ RWlThÓs[Õ.
ùLôÓdLlThP ®YWeLÞdÏ ùY°VPe¡V ©¬Ü CûPùY° 4 (UôQYoLs)
G] ùLôiÓ JÚ ¨LrùYi Te¸hÓ AhPYûQûV ¨oQ«dLÜm.
25 30 24 18 21 24 32 34 22 20 22
32 40 28 30 22 26 31 34 15 38 28
20 16 15 20 24 30 25 18

3. ¨LrùYi Te¸h¥p ©¬Ü CûPùY°Ls 4 – 11, 12 – 19, 20 – 27, 28 – 35,
36 – 43. G²p AÓjR CWiÓ ©¬Ü CûPùY°Lû[ GÝÕ. (i)JqùYôÚ©¬Ü
CûPùY°«u ¿[m Gu]? (ii)Aû]jÕ ©¬ÜL°u YWm×Lû[
GÝÕ.(iii)JqùYôÚ ©¬®u YÏl× U§l×Ls(Class Marks) Gu]?

4. ¸úZ ùLôÓdLlThÓs[ YûLlTÓjRlThP ¨LrùYiTe¸hÓ AhPYûQ«p

YÏl× U§l×Ls RWlThÓs[].

YÏl× U§l×Ls 10 22 34 46 58 70

¨LrùYi 6 14 20 21 9 5

(i) CkR ®YWeL°u ©¬Ü CûPùY°ûV Lôi (ùY°VPe¡V ©¬ÜLs)

(ii) ¸¯] Ï®Ü ¨LrùYiû] Lôi.

(iii) úU$] Ï®Ü ¨LrùYiû] Lôi.

5. ×s°Vp úRo®p 35 UôQYoL°u U§lùTiLs (50dÏ) RWlThÓs[].

35 1 15 35 45 23 31 40 21 13 15

20 47 48 42 34 43 45 33 37 11 13

27 18 12 37 39 38 16 13 18 5 41

47 43

NU©¬Ü CûPùY°Ls CÚdÏUôß ̈ LrùYi Te¸hÓ Th¥VûX RVô¬dLÜm.

A§p Juß 10-20 C§p (20 Es[PeL®pûX)
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6. ¸Ýs[ ¨LrùYi Te¸hÓ Th¥V$p ©¬Ü YWm×Lû[ RVô¬dLÜm. ¸¯],

úU$] Ï®Ü ¨Lrùi Th¥VûXÙm RVô¬dLÜm.

YVÕ     1 - 3   4 - 6   7 - 9 10 - 12 13 - 15

     10       12     15     13  9

7. Ï®Ü ̈ LrùYi AhPYûQ RWlThÓs[Õ. GkR YûLVô] Ï®Ü ̈ LrùYi

ùLôÓdLlThÓs[Õ?JqùYôÚ ©¬Ü CûPùY°«u ¨LrùYiLû[

RVô¬dLÜm.

KhPeLs 0 - 10 10 - 20 20-30 30-40 40-50

3 8 19 25 30

8. èXLj§p YôNLoL°u Gi¦dûL RWlThÓs[Õ. Ï±l©hP ©¬ÜL°u

¨LrùYiLû[ GÝÕL. úUÛm ̧ ¯] Ï®Ü ̈ LrùYi Th¥VûXÙm GÝÕL

×jRLeL°u Gi¦dûL 1-10 11-20 21-30 31-40 41-50

úU$] Ï®Ü ¨LrùYi 42 36 23 14 6

7.4. ̈ LrùYi Te¸h¥u YûWTPeLs7.4. ̈ LrùYi Te¸h¥u YûWTPeLs7.4. ̈ LrùYi Te¸h¥u YûWTPeLs7.4. ̈ LrùYi Te¸h¥u YûWTPeLs7.4. ̈ LrùYi Te¸h¥u YûWTPeLs

¨LrùYi Te¸Ó GuTÕ JÚ JÝeLûUkR ®YWm (A) ¨LrùYiLÞPu ©¬Ü

CûPùY°ûV ùLôiPÕ. ̈ LrùYi Te¸hûP TP ®[dLeLs Lm© YûWTPeLs,

CWhûP Lm© YûW TPeLs Utßm YhP YûWTPeLs êXm LôhÓYûR ØuúT

Ltú\ôm. CkR YÏl©p ùNqYLlTPeLs YûWRûX Tt± T¥lúTôm. Lm©

YûWTPeLû[ ØR$p ¨û]Ü áoúYôm.

7.4.1. ùNqYL YûWTPm

E¬V U§l×LÞdúLtT ùNn§Lû[
Lôh£lTÓjR, JúW A[Üs[ ALXm
Utßm ùYqúYß ¿[ A[ÜLû[
ùLôiÓ ùNeÏjRôL ApXÕ ¡ûPVôL
YûWVlTÓm ùNqYL ThûPLs ùNqYL
YûWlTPm G]lTÓm. ùNqYL YûWTPm
GûR Ï±dÏm GuTûR TôodLXôm.
¸r Es[ ùNeÏjÕ ùNqYL
YûWTPjûRl Tt± T¥.

(i) CkR ùNqYLYûWTPm GûR
Ï±d¡\Õ?

(ii) GjRû] UôQYoLs A, B ApXÕ

C ¡úWÓLû[ Yôe¡Ùs[]o?

20

30

40

50

60

70

80

90

100

A Grade B Grade C Grade

N
o.
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ÏZkûRL°uÏZkûRL°uÏZkûRL°uÏZkûRL°uÏZkûRL°u
Gi¦dûLGi¦dûLGi¦dûLGi¦dûLGi¦dûL
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(iii) GkR ¡úWÓp-p UôQYoL°u
Gi¦dûL A§LUôL Es[Õ?

(iv) YÏl©p Es[ UôQYoL°u

Gi¦dûL GqY[Ü?

CjRûLV úLs®LÞdÏ YûWTPjûR

TôojÕ G°RôL T§X°dLXôm. £X

YûWTPeL°p ùNqYLeLs

¡ûPUhPUôL áP YûWVlThÓs[].

CkR CWiPôYÕ ùNqYL YûWTPjûR

LY². ùSpío UôYhPj§Ûs[ NeLm

Gàm ¡WôUj§p Es[ YôL]eLû[

Tt±V ®YWjûR CÕ ùR¬®d¡\Õ.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. ùNqYL YûWTPj§Ûs[ GpXô ùNqYLeLs
(A) NU¿[m (B) NUUô] ALXm (C) NUTWlT[Ü (D)NUU§l×

2. JqùYôÚ ùNqYLj§u ¿[Øm, Ut\ ùNqYLeL°u ¿[j§u úUp
BRôWlThÓs[]Yô?

3. JÚ ùNqYL YûWlTPj§p, JÚ ùNqYLj§u U§l©p HtTÓm Uôt\m Ut\
ùNqYLeL°u U§lûT Tô§dÏUô?

4. ùNeÏjÕ Utßm ¡ûPUhP ùNqYL YûWTPeLû[ Sôm GeÏ
TVuTÓjÕ¡ú\ôm?

7.5 YûLlTÓjRlThP ̈ LrùYi Te¸ÓLÞdLô] YûWTPeLs7.5 YûLlTÓjRlThP ̈ LrùYi Te¸ÓLÞdLô] YûWTPeLs7.5 YûLlTÓjRlThP ̈ LrùYi Te¸ÓLÞdLô] YûWTPeLs7.5 YûLlTÓjRlThP ̈ LrùYi Te¸ÓLÞdLô] YûWTPeLs7.5 YûLlTÓjRlThP ̈ LrùYi Te¸ÓLÞdLô] YûWTPeLs

ùRôPof£Vô], YûLlTÓjRlThP ¨LrùYi Te¸ÓLÞdÏ YûWTPeLû[

(ùY°«Pe¡V ©¬ÜLÞdÏ) Tt± Sôm T¥dLXôm. CYt±p ØRXôYÕ ùNqYLlTPm

Tt± TôoúTôm.

7.5.1. ¨LrÜf ùNqYLm 7.5.1. ¨LrÜf ùNqYLm 7.5.1. ¨LrÜf ùNqYLm 7.5.1. ¨LrÜf ùNqYLm 7.5.1. ¨LrÜf ùNqYLm (Histogram)

7.5.1.1. ̈ LrÜfùNqYLl TPeLs Tt±V ®[dLm7.5.1.1. ̈ LrÜfùNqYLl TPeLs Tt±V ®[dLm7.5.1.1. ̈ LrÜfùNqYLl TPeLs Tt±V ®[dLm7.5.1.1. ̈ LrÜfùNqYLl TPeLs Tt±V ®[dLm7.5.1.1. ̈ LrÜfùNqYLl TPeLs Tt±V ®[dLm

¸úZÙs[ YûLlTÓjRlThP ¨LrùYi Te¸h¥tLô] ¨LrÜ ùNqYLjûR
LY²lúTôm.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

0 – 10 3
10 – 20 5
20 – 30 9
30 – 40 10
40 – 50 15
50 – 60 19
60 – 70 13
70 – 80 11
80 – 90 9
90 -100 6

(i) YûWlTPj§p GjRû] ùNqYLeLs Es[]?
(ii) ùNqYLeL°u EVWeLs GRtÏ úSo ®¡Rj§p YûWVlThÓs[]?
(iii) GpXô ùNqYLeL°u ALXeLs NUm, LôWQm Gu]YôL CÚdÏm?
(iv) YûWlTPj§p Sôm HRôYÕ CWiÓ ùNqYLeLû[ CPUôt\m ùNnVXôUô?

CkR YûWlTPj§$ÚkÕ ¿ ×¬kÕd ùLôiPÕ,
(i) 10 ©¬Ü CûPùY°L°u ¨LrùYiLû[ 10 ùNqYLeLs Ï±d¡u\].
(ii) ùNqYLeL°u EVWeLs ¨LrùYiLÞdÏ HtT Es[].
(iii) ùNqYLeL°u ALXeLs NUUôL Es[Õ Hù]²p ARu ALXm ©¬Ü

CûPùY°ûV Ï±d¡\Õ. Ï±lTôL CkR GÓjÕdLôh¥p ©¬Ü CûPùY°L°u
ALXeLs NUUôL Es[].

(iv) CÕ ùRôPof£Vô] TPjûRd Ï±d¡\Õ (ùY°VPe¡V ©¬ÜL°p) BLúY
GkR CÚ ùNqYLeLû[Ùm Sôm CPUôt\m ùNnVØ¥VôÕ.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo
AÚ¡p Es[ ¨LrÜf
ùNqYLjûR LY²jÕ ©uYÚm
®]ôdLÞdÏ ®ûPV°.
(i) ¨LrÜ ùNqYLj§u êXm

Sôm A±Ùm ®YWm
Gu]?

(ii) GkR ©¬®p A§LUô]
UôQYoLs Es[]o?

(iii) GjRû] UôQYoLs
5U¦ úSWm (A) ARtÏ
úUp ùRôûXdLôh£
Tôod¡\ôoLs?

(iv) ×s° ®YWj§p Es[
ùUôjR UôQYoL°u
Gi¦dûL Gu]?

0 1 2 3 4 5 6 7 8

5

10

15

20

25

30

35

40

45

Duration of watching TV (hours)

N
o.

 o
f S

tu
de

nt
s

10 20 30 40 50 60 70 80 90 100

2

4

6

8

10

12

14

16

18

Class Intervals

Fr
eq

ue
nc

y

©¬Ü©¬Ü©¬Ü©¬Ü©¬Ü
CûPùY°CûPùY°CûPùY°CûPùY°CûPùY°

(U§lùTiLs)(U§lùTiLs)(U§lùTiLs)(U§lùTiLs)(U§lùTiLs)

¨LrùYi¨LrùYi¨LrùYi¨LrùYi¨LrùYi
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

7.5.1.2 ̈ LrÜ ùNqYLjûR AûUjRp; JÚ

ùRôûXdLôh£ ¨ßY]m, ReLs úN]ûX

úSôdÏm UdL°u YVÕ ©¬Ü A±V ØVu\Õ.

JÚ TXAÓdÏ Uô¥«p ×s° ®YWjûR

úNL¬jR]o. ARtLô] ̈ LrÜf ùNqYLlTPjûR

RVô¬dLÜm.

T¥ 1 : JÚ ¨LrÜf ùNqYLTPm ùRôPof£VôL
YûWVCÚlTRôp, ©¬Ü CûPùY°Ls
Es[Pe¡VûYVôL (GpûX) CÚkRôp
AYtû\ ùY°VPe¡V ©¬Ü
CûPùY°VôL Uôt\ úYiÓm.

T¥ 2 : N¬Vô] A[Ü§hPjûR GÓjÕd
ùLôiÓ ©¬Ü CûPùY°Lû[
X-Af£p Ï±dLÜm.

T¥ 3 : N¬Vô] A[Ü§hPjûR GÓjÕd
ùLôiÓ  ¨LrùYiLû[ Y-Af£p
Ï±dLÜm. (CWiÓ Af£p CÚdÏm
A[ÜLs ùYqúY\ôL CÚdLXôm)

A[Ü §hPm : X- AfÑ 1 ùN.Á = 1
©¬Ü CûPùY°,

Y-AfÑ 1 ùN.Á = 5 SToLs.
T¥ 4 : ©¬Ü CûPùY°Lû[ ALXe[ôL

ùLôiÓm, ¨LrùYiLû[
EVWeL[ôL ùLôiÓm
ùNqYLeLû[ YûWVÜm.

7.5.13 A¥«u ALXj§túLtT UôßTÓm ̈ LrÜf ùNqYLm7.5.13 A¥«u ALXj§túLtT UôßTÓm ̈ LrÜf ùNqYLm7.5.13 A¥«u ALXj§túLtT UôßTÓm ̈ LrÜf ùNqYLm7.5.13 A¥«u ALXj§túLtT UôßTÓm ̈ LrÜf ùNqYLm7.5.13 A¥«u ALXj§túLtT UôßTÓm ̈ LrÜf ùNqYLm

¸Ýs[ ¨LrùYi Th¥V$p, Ï±l©hP Ts°«p SSC úRo®p ùYt± ùTt\
UôQYoL°u NRÅRm RWlThÓs[Õ.
             ©¬Ü   UôQYoL°u NRÅRm

úRôp®      0-35 28

3Bm YÏl×  35-50 12

2Bm YÏl×  50-60 16

ØRp YÏl×  60-100 44

úUtLiP Th¥VûX LY²jRôp UôQYoL°u úRof£ NRÅRm GpXô ©¬ÜL°Ûm
úYßThÓs[Õ.ØRp YÏl©p úRof£ ùTt\ UôQYoL°u NRÅRm 44% úUÛm
CÕ 40 (60-100) Gu\ ©¬Ü ¿[j§p TW®Ùs[Õ. CWiPôm YÏl©p úRof£
ùTt\ UôQYoL°u NRÅRm 16%úUÛm CÕ 10 (50-60) ©¬Ü ¿[j§p TW®Ùs[Õ.

11 – 20 10 10.5 – 20.5
21 – 30 15 20.5 – 30.5
31 – 40 25 30.5 – 40.5
41 – 50 30 40.5 – 50.5
51 – 60 20 50.5 – 60.5
61 – 70 5 60.5 – 70.5

GpûXLs          YWm×Ls
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Scale :
x- axis : 1 cm = 1 class interval
y - axis : 1 cm = 5 people
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(YVÕ(YVÕ(YVÕ(YVÕ(YVÕ
©¬Ü)©¬Ü)©¬Ü)©¬Ü)©¬Ü)

¨LrùYi¨LrùYi¨LrùYi¨LrùYi¨LrùYi
(TôolT(TôolT(TôolT(TôolT(TôolT
YoLs)YoLs)YoLs)YoLs)YoLs)
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A[Ü§hPm:

y-AfÑ:1ùN.Á.= 5 úTo
x-AfÑ:1ùN.Á.= 1 ©¬Ü CûPùY°

  (U§lùTiLs)
CûPùY°
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JÚ AXÏ ©¬Ü ¿[j§tÏ, (¨LrùYiAPoj§) ¨LrùYiLû[  LQd¡hÓ,
ARu EVWeLÞdÏ HtT ¨LrÜ ùNqYLeLs AûUdL úYiÓm. ¨LrùYi
APoj§Lû[ LôQ, GkR ©¬Ü CûPùY°ûVÙm, JÚ AXÏ ©¬Ü CûPùY°VôL
TVuTÓjRXôm.

ùNqYLeL°u §ÚjRlThP ¿[m, ARu ̈ LrùYi¦tÏ úSo®¡Rj§p CÚdÏm.

¨LrùYi APoj§ = 
Frequency of class × minimum class length
Length of that class

0 –   35 28 35
28 10 8
35

× =

35 –   50 12 15
12 10 8
15

× =

50 –   60 16 10
16 10 16
10

× =

60 – 100 44 40
44 10 11
40

× =

§ÚjRlThP ¿[eLÞPu ¨LrÜf ùNqYLeLû[ Øu× Lôh¥V GÓjÕdLôh¥p.
Es[Õ úTôp AûUdL úYiÓm.

T¥ 1: úRûYVô] A[Ü

X-Af£p YûWkÕ, A§p
© ¬ Ü C û P ù ° L û [
Ï±dLÜm.

T¥ 2: úRûYVô] A[Ü Y-Af£p
GÓjÕd ùLôiÓ A§p
¨LrùYiLû[ Ï±dLÜm.
(CWiÓ AfÑL°Ûm Es[
A[Ü §hPm JußúTôp
CÚdLj úRûY«pûX)

 T¥ 3 : A[Ü§hPm

X-AfÑ  1 ùN .Á = 1
Ïû\kR[Ü ©¬Ü CûPùY°

Y-AfÑ  1 ùN.Á = 2 %

T¥ 4: ©¬Ü CûPùY°Lû[
ALXeL[ôLÜm, ̈ LrùYiLû[ EVWeL[ôLÜm ùLôiÓ ùNqYLeLû[
YûWVÜm.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

7.5.1.4 U§lùTiLû[ ùLôiP YûLlTÓjRlThP ̈ LrùYi Te¸h¥tÏ7.5.1.4 U§lùTiLû[ ùLôiP YûLlTÓjRlThP ̈ LrùYi Te¸h¥tÏ7.5.1.4 U§lùTiLû[ ùLôiP YûLlTÓjRlThP ̈ LrùYi Te¸h¥tÏ7.5.1.4 U§lùTiLû[ ùLôiP YûLlTÓjRlThP ̈ LrùYi Te¸h¥tÏ7.5.1.4 U§lùTiLû[ ùLôiP YûLlTÓjRlThP ̈ LrùYi Te¸h¥tÏ
¨LrÜf ùNqYLm YûWRp ;¨LrÜf ùNqYLm YûWRp ;¨LrÜf ùNqYLm YûWRp ;¨LrÜf ùNqYLm YûWRp ;¨LrÜf ùNqYLm YûWRp ;
GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15: 8Bm YÏl× T¥dÏm 65 UôQYoLs ùTt\ ùUôjR

U§lùTiLÞdLô] Te¸hÓdÏ ¨LrÜf ùNqYLTPjûR YûWL.

U§lùTi (ûUVU§l×) 150 160 170 180 190 200

           UôQYoL°u Gi¦dûL 8 10 25 12 7 3

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : U§lùTiLs (ûUVlU§l×) RWlThÓs[Rôp, CYt±$ÚkÕ ©¬Ü
CûPùY°Lû[ LiP±VÜm.

T¥ 1: CWiÓ AÓjRÓjR ©¬ÜL°u ®j§VôNjûR Lôi h = 160 -150 = 10.
(©¬Ü CûPùY°Ls ®j§VôNm, AÓjRÓjR ©¬ÜLs Aû]jÕm NUUôL
Es[Rô Gu Tôo)

T¥ 2: ûUVU§lûT x BL GÓjÕdùLôiÓ, ‘x’ I x – 2
h
 Utßm x + 2

h
 dÏ

EhThÓ JqùYôÚ YÏl©u ¸¯], úU$] GpûXLû[ LiÓ©¥.

T¥ 3: úRûYVô] A[ûY úRoÜ ùNn
X- AfÑ  1 ùN.Á = JÚ ©¬Ü CûPùY°
Y- AfÑ  1 ùN.Á = 4 UôQYoLs

T¥ 4: ùNqYLlTPj§p ©¬Ü CûPùY°Lû[ A¥VôLÜm AYt±tLô]
¨LrùYiLû[ EVWeL[ôLÜm Ï±.

150 145 – 155 8

160 155 – 165 10

170 165 – 175 25

180 175 – 185 12

190 185 – 195 7

200 195 – 205 3

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. ©¬Ü YWm×Lû[ ‘X ’-Af£p GÓjÕdùLôs¡ú\ôm ©¬Ü GpûXLû[ ApX

Hu?

2. ¨LrÜ ùNqYLj§p ùNqYLeL°u ALXjûR ¨oQ«lTÕ GÕ?

3. ùNqYLeL°u EVWeL°u ùUôjRd áhÓ TXu GûR ùR¬®dÏm?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

7.5.2. ̈ LrùYi TXúLôQm7.5.2. ̈ LrùYi TXúLôQm7.5.2. ̈ LrùYi TXúLôQm7.5.2. ̈ LrùYi TXúLôQm7.5.2. ̈ LrùYi TXúLôQm

7.5.2.1 ̈ LrùYi TXúLôQj§u ®[dLm7.5.2.1 ̈ LrùYi TXúLôQj§u ®[dLm7.5.2.1 ̈ LrùYi TXúLôQj§u ®[dLm7.5.2.1 ̈ LrùYi TXúLôQj§u ®[dLm7.5.2.1 ̈ LrùYi TXúLôQj§u ®[dLm

ùLôÓdLlThÓs[ ®YWeLû[Ùm AYt±tLô] ¨LrùYiLû[Ùm Ï±dÏm
Utù\ôÚ Øû\ ¨LrùYi TXúLôQm BÏm. CkR YûWTPeL°u TXuLû[
A±úYôm.

AÚ¡Ûs[ TPj§Ûs[ ̈ LrùYi
ùNqYLeLs JÚ LmùT²«p
T¦×¬Ùm 33 úT¬u GûPûV Ï±d¡\Õ
G]dùLôs.ClùTôÝÕ ùNqYLeL°u
úUtTdL ûUVeLû[ úLôhÓjÕiÓLs
êXm CûQlúTôm .ûUVeLû[
B,C,D,E,F Utßm  G G]dùLôs.
CmûUVeLû[  CûQdÏm úTôÕ
BCDEFG Gàm YûWTPm ¡ûPd¡\Õ.CkR
TXúLôQjûR ØÝûUVôdL 30.5-35.5
Gàm ©¬Ü CûPùY°dÏ Øu 55.5-
60.5Gàm ©¬Ü CûPùY°dÏ ©uàm
éw´V ¨LrùYi ©¬Ü CûPùY°Ls
CÚlTRôL ùLôsúYôm. AYt±u
ûUVl×s°Ls A,H .  ABCDEFGH GuTÕ
¨LrùYi TXúLôQm BÏm.

©¬Ü CûPùY°LÞdÏ Øuàm ©uàm ©¬ÜLs CpXôR úTôÕ éw´V ̈ LrùYiúQôÓ
©¬ÜLû[ úNolTRôp ¨LrùYi TXúLôQj§u TWlT[Ü ¨LrÜ ùNqYL TWlT[ÜdÏ
NUUôL Es[Õ. Hu?

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. ØRp©¬Ü CûPùY°dÏ Øu ©¬ÜLs CpXôR úTôÕ TXúLôQjûR GlT¥
YûWVXôm?

2. ¨LrÜ ùNqYLj§u TWlT[Üm, ¨LrùYi TXúLôQj§u TWlT[Üm NUm.
GlT¥ Guß LôWQm áß.

3. ¨LrùYi TXúLôQm YûWV ¨LrÜùNqYLm YûWVúYiÓUô?
4. JÚ R²jR ¨LrùYi Te¸hÓ ¨LrùYi TXúLôQjûR YûWV

Ø¥ÙUô?

7.5.2.5. 7.5.2.5. 7.5.2.5. 7.5.2.5. 7.5.2.5.      ¨LrùYi TXúLôQjûR AûUjRp.¨LrùYi TXúLôQjûR AûUjRp.¨LrùYi TXúLôQjûR AûUjRp.¨LrùYi TXúLôQjûR AûUjRp.¨LrùYi TXúLôQjûR AûUjRp.

YÏl× úRo®p 45 UôQYoLs ùTt\ U§lùTiLû[ (25dÏ G]) ùLôiÓYÏl× úRo®p 45 UôQYoLs ùTt\ U§lùTiLû[ (25dÏ G]) ùLôiÓYÏl× úRo®p 45 UôQYoLs ùTt\ U§lùTiLû[ (25dÏ G]) ùLôiÓYÏl× úRo®p 45 UôQYoLs ùTt\ U§lùTiLû[ (25dÏ G]) ùLôiÓYÏl× úRo®p 45 UôQYoLs ùTt\ U§lùTiLû[ (25dÏ G]) ùLôiÓ

¨LrùYi Te¸hÓ Th¥V$p CÚkÕ JÚ ¨LrùYi TXúLôQjûR YûW.¨LrùYi Te¸hÓ Th¥V$p CÚkÕ JÚ ¨LrùYi TXúLôQjûR YûW.¨LrùYi Te¸hÓ Th¥V$p CÚkÕ JÚ ¨LrùYi TXúLôQjûR YûW.¨LrùYi Te¸hÓ Th¥V$p CÚkÕ JÚ ¨LrùYi TXúLôQjûR YûW.¨LrùYi Te¸hÓ Th¥V$p CÚkÕ JÚ ¨LrùYi TXúLôQjûR YûW.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

0-5 7 2.5

5-10 10 7.5

10-15 14 12.5

15-20 8 15.5

20-25 6 20.5

45
YûWØû\ T¥LsYûWØû\ T¥LsYûWØû\ T¥LsYûWØû\ T¥LsYûWØû\ T¥Ls
T¥ 1: ùLôÓdLlThP Te¸h¥u JqùYôÚ ©¬Ü CûPùY°«u ûUn×s°ûVd

LôiL.
T¥ 2: ùLôÓdLlThP Te¸h¥u ̈ LrÜfùNqYLm YûWL. ARu ûUVl×s°Lû[

ùNqYLeL°u úUp Ï±dL. (CeÏ B, C, D, E, F G] Ï±dLlThÓs[ûRd
LY²).

T¥ 3: AÓjRÓjR ûUVl×s°Lû[ CûQ.
T¥ 4: ØRp ©¬Ü CûPùY°«u Øu, LûP£ ©¬Ü CûPùY°«u ©uàm

JqùYôÚ ©¬Ü CûPùY°ûV GÓjÕLùLôs. AYt±u ûUVU§l×Ls
A, HG]d ùLôiÓ AYtû\ Af£u úUp Ï±. ( CeÏ ØRp ©¬Ü
CûPùY° 0 - 5 G]úY ARtÏ Øu CûPùY° 0 - (-5), G]úY ¡ûP
AfûN Ïû\TdLj§tÏ ¿h¥ ARu LtTû] ©¬Ü CûPùY° – 5  –  0 dÏ
ûUV×s°ûV Ï± )

T¥ 5: B I A ÙPu úNo, AqYôú\ F I GÙPu úNo. ClúTôÕ ¨LrùYi
TXúLôQm ¡ûPd¡\Õ.
¨LrùYi TXúLôQjûR ̈ LrÜf ùNqYLm YûWVôUúXúV YûWVXôm.
CRtÏ ®YWj§u ©¬Ü CûPùY°«u ûUVl×s°Ls úRûY.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn::::: ¸rLiPYt±dÏ ¨LrùYi TXúLôQm YûWL. ¸rLiPYt±dÏ ¨LrùYi TXúLôQm YûWL. ¸rLiPYt±dÏ ¨LrùYi TXúLôQm YûWL. ¸rLiPYt±dÏ ¨LrùYi TXúLôQm YûWL. ¸rLiPYt±dÏ ¨LrùYi TXúLôQm YûWL.
(i)   JÚ YÏl× UôQYoL°ûPúV SûPùTt\ SiToL°u ¡¬dùLh

    ®û[Vôh¥p GÓjR WuLs

     GÓjR WuLs 10 – 20      20 – 30 30 – 40  40 – 50   50 – 60

3 5 8 4 2

(ii)  JÚ AWeLj§p SPkR SôPLj§tÏ ®t\ ¥dùLhÓLs.

¥dùLh¥u ®ûX 10 15 20 25 30

®t\ ¥dùLhÓLs 50 30 60 30 20

No. of Students
55 10 15 20 25 30 35
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

7.5.2.3. ̈ LrùYi TXúLôQj§u Ti×Ls7.5.2.3. ̈ LrùYi TXúLôQj§u Ti×Ls7.5.2.3. ̈ LrùYi TXúLôQj§u Ti×Ls7.5.2.3. ̈ LrùYi TXúLôQj§u Ti×Ls7.5.2.3. ̈ LrùYi TXúLôQj§u Ti×Ls
1. ¨LrùYi TXúLôQm GuTÕ ̈ LrùYi Te¸h¥u (R²jR/ùRôPo) YûWTPm

BÏm.
2. YÏl©u U§lùTiLs ApXÕ AÓjRÓjR ©¬ÜL°u ûUVU§l×Lû[

x →Af£Ûm, ARtÏ JjR ¨LrùYiLû[ y →  Af£Ûm GÓjÕdùLôs[
úYiÓm.

3. JÚ ¨LrùYi Te¸h¥tÏ YûWVlThP ¨LrÜ ùNqYLØm, ¨LrùYi
TXúLôQØm JúW TWl©û]d ùLôiPRôL CÚdÏm.

£k§jÕ, LXkÕûWVô¥ GÝÕL£k§jÕ, LXkÕûWVô¥ GÝÕL£k§jÕ, LXkÕûWVô¥ GÝÕL£k§jÕ, LXkÕûWVô¥ GÝÕL£k§jÕ, LXkÕûWVô¥ GÝÕL

1. ¨LrÜ ùNqYLm GuTÕ ©¬Ü CûPùY°L°Ûs[ ¨LrùYiLû[d

LôhÓ¡\Õ. AÕ JÚ Ï±l©hP U§l©u ¨LrùYiûQ LôhP ERÜUô?

2. JÚ Ï±l©hP ×s°«p ̈ LrùYi T§ÜLû[l Tt±V ®YWjûR ̈ LrùYi

TXúLôQm ùLôÓdÏUô?

7.5.2.4 ̈ LrÜf ùNqYLm ER®«pXôUp Y¬ûNlTÓjRlThP ̈ LrùYi7.5.2.4 ̈ LrÜf ùNqYLm ER®«pXôUp Y¬ûNlTÓjRlThP ̈ LrùYi7.5.2.4 ̈ LrÜf ùNqYLm ER®«pXôUp Y¬ûNlTÓjRlThP ̈ LrùYi7.5.2.4 ̈ LrÜf ùNqYLm ER®«pXôUp Y¬ûNlTÓjRlThP ̈ LrùYi7.5.2.4 ̈ LrÜf ùNqYLm ER®«pXôUp Y¬ûNlTÓjRlThP ̈ LrùYi
Te¸h¥u ̈ LrùYi TXúLôQm AûUjRpTe¸h¥u ̈ LrùYi TXúLôQm AûUjRpTe¸h¥u ̈ LrùYi TXúLôQm AûUjRpTe¸h¥u ̈ LrùYi TXúLôQm AûUjRpTe¸h¥u ̈ LrùYi TXúLôQm AûUjRp

¿¬¯Ü úSôVô°L°u LQdùLÓl©p ¸rLiP ®YWeLs ¡ûPjR].

YVÕLs 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60

5 9 16 11 3

ClúTôÕ ̈ LrÜ ùNqYLm ER®«pXôUp ̈ LrùYi TXúLôQjûR YûWVXôm.

T¥ 1: ùYqúYß YÏl×L°u ©¬Ü CûPùY°Lû[d LôiL.

T¥ 2: úRûYVô] A[ÜLû[ úRokùRÓ:

X - Af£p  1 ùN.Á = 1 ©¬Ü CûPùY°

Y - Af£p  1 ùN.Á = 2 úSôVô°Ls

T¥ 3: x GuTÕ ©¬®u ûUV U§lûTÙm f GuTÕ ARu JjR ̈ LrùYiLû[Ùm

Ï±d¡\Õ. ClúTôÕ (x, f) I YûWTPj§p Ï±.

T¥ 4: AÓjRÓjR ×s°Lû[ úLôhÓjÕiÓL[ôp CûQ.

T¥ 5: úUÛm 2 ©¬Ü CûPùY°Ls Es[RôL F¡jÕd ùLôs. Juß ØRp

©¬®u Øuàm, CWiPôYÕ LûP£ ©¬®u ©uàm JqùYôußm

éw´V ¨LrùYiûQ ùLôiPRôÏm. ûUVl×s°Lû[ YûWTPj§p

Ï±.

T¥ 6: TXúLôQjûR Ø¥dL.

úSôVô°L°u
Gi¦dûL
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

00 – 10 0 5 (5, 0)

10 – 20 5 15 (15,  5)

20 – 30 9 25 (25,  9)

30 – 40 16 35 (35, 16)

40 – 50 11 45 (45, 11)

50 – 60 3 55 (55,  3)

60 – 70 0 65 (65,  0)

7.5.3. YûLlTÓjRlThP ̈ LrùYiTe¸h¥p ̈ LrùYi Yû[Ü7.5.3. YûLlTÓjRlThP ̈ LrùYiTe¸h¥p ̈ LrùYi Yû[Ü7.5.3. YûLlTÓjRlThP ̈ LrùYiTe¸h¥p ̈ LrùYi Yû[Ü7.5.3. YûLlTÓjRlThP ̈ LrùYiTe¸h¥p ̈ LrùYi Yû[Ü7.5.3. YûLlTÓjRlThP ̈ LrùYiTe¸h¥p ̈ LrùYi Yû[Ü

úUúX ùLôÓdLlThP Ï±l×L°uT¥ ¨LrùYi TXúLôQjûR JÚYû[®u

êXm LôhPXôm.

¨LrÜf ùNqYLj§u ER®«pXôUp ¨LrùYiYû[ûY ClúTôÕ Sôm

YûWVXôm.

T¥ 1: ©¬ÜL°u ûUVU§l×Lû[d Lôi.

T¥ 2: A[Ü§hPjûR úRokùRÓ:

X - Af£p  1 ùN.Á = 1 ©¬Ü CûPùY°

Y - Af£p  1 ùN.Á = 2 úSôVô°Ls

T¥ 3: x GuTÕ ©¬®u ûUV U§lûTÙm f GuTÕ ARu JjR ̈ LrùYiLû[Ùm

Ï±d¡\Õ. ClúTôÕ (x, f) I YûWTPj§p Ï±.

T¥ 4: AÓjRÓjR ×s°Lû[ Yû[YôL CûQ.

   0 – 10 0 5 (5,   0)
10 – 20 5 15 (15,  5)
20 – 30 9 25 (25,  9)
30 – 40 16 35 (35,16)
40 – 50 11 45 (45,11)
50 – 60 3 55 (55,  3)
60 – 70 0 65 (65,  0)
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

7.5.4. Ï®Ü ̈ LrùYi Te¸h¥u YûWTPm7.5.4. Ï®Ü ̈ LrùYi Te¸h¥u YûWTPm7.5.4. Ï®Ü ̈ LrùYi Te¸h¥u YûWTPm7.5.4. Ï®Ü ̈ LrùYi Te¸h¥u YûWTPm7.5.4. Ï®Ü ̈ LrùYi Te¸h¥u YûWTPm

Y¬ûNTÓjRlThP ¨LrùYi Te¸h¥u Ï®Ü ¨LrùYiLÞdÏ G§WôL Es[
©¬Ü CûPùY°L°u ¸rYWm×/úUpYWm×Lû[d ùLôiÓ YûWTPj§p Ï±lTÕ
Ï®Ü ¨LrùYiYû[Ü ApXÕ K¡q (Ogive) Yû[Ü Gu¡ú\ôm. CkR
Yû[ÜL°u êXm JÚ Ï±l©hP Gi¦tÏ Øu]ôp ApXÕ ©u]ôp GjRû]
T§ÜLs Es[] GuTûR A±VXôm.

7.5.4.1. ¸¯]d Ï®Ü ¨LrùYi Yû[Ü7.5.4.1. ¸¯]d Ï®Ü ¨LrùYi Yû[Ü7.5.4.1. ¸¯]d Ï®Ü ¨LrùYi Yû[Ü7.5.4.1. ¸¯]d Ï®Ü ¨LrùYi Yû[Ü7.5.4.1. ¸¯]d Ï®Ü ¨LrùYi Yû[Ü

JÚ T¦ûV ùNnV JlTkRRôWoL°PªÚkÕ ùT\lThP JlTkReLs, SôhLû[
A¥lTûPVôL ùLôiÓ ¸rLiPYôß ¨LrùYi Te¸h¥p ùLôÓdLlThÓs[Õ.

0 - 4 4 - 8 8 - 12 12-16 16-20

2 5 12 10 3

T¥ 1: ùLôÓdLlThP ¨LrùYi Te¸Ó
Es[Pd¡V ©¬YôL CÚkRôp AûR
ùY°VPd¡V ©¬YôL Uôtß.

T¥ 2: ¸¯] Ï®Ü ̈ LrùYi AhPYûQûV
RVôoùNn.

T¥ 3: ©¬Ü CûPùY°L°u úUpYWm×Lû[
X -Af£Ûm, AYt±u JjR Ï®Ü
¨LrùYiLû[ Y- Af£Ûm Ï±.

úRûYVô] A[ÜLû[ úRokùRÓ :

X-Af£p 1 ùN.Á = 1 ©¬Ü CûPùY°
Y- Af£p  1 ùN.Á = 4 JlTkReLs

T¥ 4: ØRp ©¬Ü CûPùY°«u ¸r
YWmûTÙm Ï±. (ØRp ©¬Ü
CûPù°dÏ Øu×s[ úUp
YWm×)

T¥ 5: GpXô ×s°Lû[Ùm YûWV ̧ ¯]
Te¸hÓ Yû[Ü ¡ûPdÏm.

CqYôú\ úU$] Ï®Ü ¨LrùYi
Yû[ûY, úU$] Ï®Ü ̈ LrùYiLû[
Y Af£Ûm JjR ¸r YWm×Lû[ X
Af£Ûm GÓjÕd ùLôiÓ YûWVXôm.

 ©¬Ü ©¬Ü ©¬Ü ©¬Ü ©¬Ü

0 0
0 – 4 2 4 2
4 – 8 5 8 7
8 – 12 12 12 19
12 – 16 10 16 29
16 – 20 3 20 32

No. of days
4 8 12 16 20 240

4

8

12

16

20

24

28

32

36

N
o.

 o
f t

en
de

rs

©¬Ü CûPùY°©¬Ü CûPùY°©¬Ü CûPùY°©¬Ü CûPùY°©¬Ü CûPùY°
SôhLsSôhLsSôhLsSôhLsSôhLs

JlTkReL°uJlTkReL°uJlTkReL°uJlTkReL°uJlTkReL°u
Gi¦dûLGi¦dûLGi¦dûLGi¦dûLGi¦dûL

úUpúUpúUpúUpúUp
YWm×YWm×YWm×YWm×YWm×

¸¯] Ï®Ü¸¯] Ï®Ü¸¯] Ï®Ü¸¯] Ï®Ü¸¯] Ï®Ü
¨LrùYi¨LrùYi¨LrùYi¨LrùYi¨LrùYiCûPùY°CûPùY°CûPùY°CûPùY°CûPùY°

(SôhLs)(SôhLs)(SôhLs)(SôhLs)(SôhLs)

SôhLsSôhLsSôhLsSôhLsSôhLs

Jl
Tk

Re
L°

u
 G

i
¦

dû
L

Jl
Tk

Re
L°

u
 G

i
¦

dû
L

Jl
Tk

Re
L°

u
 G

i
¦

dû
L

Jl
Tk

Re
L°

u
 G

i
¦

dû
L

Jl
Tk

Re
L°

u
 G

i
¦

dû
L

Jl
TkR

eL
°u

Jl
TkR

eL
°u

Jl
TkR

eL
°u

Jl
TkR

eL
°u

Jl
TkR

eL
°u

Gi
¦
dû
L

Gi
¦
dû
L

Gi
¦
dû
L

Gi
¦
dû
L

Gi
¦
dû
L
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

T«t£T«t£T«t£T«t£T«t£-7.37.37.37.37.3

1. ¸rLiP AhPYûQ 45 UôQYoL°u ùYqúYß ¨ûXL°p Es[

ÖiQ±Ü DÜ(IQ)Tt±V ̈ Lrùi Te¸hûPd ùLôÓd¡\Õ. CkR ®YWj§tÏ

JÚ ¨LrÜf ùNqYLm YûWL.

60-70 70-80 80-90 90-100 100-110 110-120 120-130

2 5 6 10 9 8 5

2. 7m YÏl× ØÝ BiÓj úRo®p 600 UôQYoLs ùTt\ U§lùTiLs

¸úZ ùLôÓdLlThÓs[Õ. CkR ®YWj§tÏ JÚ ¨LrÜf ùNqYLm YûWL.

U§lùTiLs 360 400 440 480 520 560

100 125 140 95 80 60

3. JÚ ùRô¯tNôûX«p úYûXùNnÙm 250 úYûXVôhL°u YôWNmT[m
¸úZ AhPYûQ«p ùLôÓdLlThÓs[Õ. CRu ¨LrÜfùNqYLm Utßm
¨LrùYi TXúLôQjûRÙm JúW YûWTPj§p YûWL.

YôWNmT[m 500-550 550-600 600-650650-700 700-750 750-800

30 42 50 55 45 28
4. ¸úZ ùLôÓdLlThP ¨LrùYi Te¸h¥p JÚ UiPXj§p BWmTlTs°«p

úYûX ùNnÙm 60 B£¬VoL°u YVÕLs ùLôÓdLlThÓs[]. ¨LrÜf
ùNqYLjûR TVuTÓjRôUp ¨LrùYi TXúLôQm Utßm ¨LrùYi

Yû[Ü YûWL. (ùYqúYß YûWTPeLû[ ETúVô¡dLÜm)

YVÕLs 24 – 28 28 – 32 32 – 36 36 – 40 40 – 44 44 – 48

12 10 15 9 8 6

5. ¸rLiP Te¸hÓ AhPYûQ«p ©¬Ü CûPùY°Lû[ ETúVô¡jÕ ¸¯],

úU$] Ï®Ü ¨LrùYi Yû[ÜLû[ YûWL.

2 8 18 27 35

UôQYoL°u
Gi¦dûL

úYûXVôhL°u
Gi¦dûL

B£¬VoL°u
Gi¦dûL

UôQYoL°u
Gi¦dûL

U§lùTiLs 5I®P Ïû\Ü 10I®P Ïû\Ü 15I®P Ïû\Ü 20I®P Ïû\Ü 25I®P Ïû\Ü

UôQYoL°u
Gi¦dûL

ÖiQ±Ü DÜ(IQ)

SCERT T
ELA

NGANA



¨LrùYi Te¸Ó AhPYûQ Utßm YûWTPeLs¨LrùYi Te¸Ó AhPYûQ Utßm YûWTPeLs¨LrùYi Te¸Ó AhPYûQ Utßm YûWTPeLs¨LrùYi Te¸Ó AhPYûQ Utßm YûWTPeLs¨LrùYi Te¸Ó AhPYûQ Utßm YûWTPeLs 179

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

Sôm Lt\ûY

áhÓNWôN¬ = 1 2 3 ...... nx x x x
n

+ + + +
 (A) x  = ∑X

N
 (ÑÚdLUôL

GÝÕRp) Utßm ix∑  GuTÕ xi L°u ùUôjRm i = 1,2,....n
áhÓNWôN¬ = F¡jR NWôN¬ + ®XLpL°u NWôN¬ ApXÕ  x

=  A  + 
( A)x

N
∑ −

Gi ®YWeLû[ TÏlTônÜ ùNnV áhÓNWôN¬ TVuTÓ¡\Õ.

   YûLTÓjRlThP ®YWeL°u ûUVU§lûT (Mid Value) CûP¨ûX
A[Ü ùR¬®d¡\Õ.

Gi ®YWeLû[ TÏlTônÜ ùNnV CûP¨ûX A[Ü
TVuTÓ¡\Õ Utßm Ï±TôL ùT¬V ®j§VôNm EûPV £X
T§ÜLs LôQ TVuTÓ¡\Õ.

ØLÓ Gi ®YWeLû[Ùm, YônùUô¯ ®YWeLû[Ùm TÏlTônÜ
ùNnV TVuTÓ¡\Õ.

  ØLÓ GuTÕ JÚ ®YWj§p ÁiÓm ÁiÓm YÚm T§Ü
BÏm.JÚ ®YWj§tÏ JußdÏ úUtThP ØLÓ CÚdLXôm.
YûLlTÓjRlTPP T§ÜLû[ AYt±u ¨LrùYiLÞPu
AhPYûQlTÓjÕYûR ¨LrùYi Te¸Ó ApXÕ Te¸hÓ
AhPYûQ Gu¡ú\ôm.
©¬ÜLs úUp, ¸r YWm×L°u ®j§VôNjûR ©¬Ü
CûPùY°«u ¿[m ‘C’ G]d Ï±d¡ú\ôm.
Ï±l©hP ©¬Ü CûPùY°«u ̧ r GpûXûV ®P ®YWeL°p
Es[ T§ÜL°u Gi¦dûL NUUôLúYô (A) A§LUôLúYô
CÚlTûR AkR  Ï±l©hP ©¬Ü CûPùY°«u úU$] Ï®Ü
¨LrùYi BÏm.
JÚ ®YWj§p Es[ T§ÜL°u Gi¦dûL JÚ Ï±l©hP
©¬Ü CûPùY°«u úUp YWmûT ®P Ïû\YôL CÚkRôp
AÕ CkR Ï±l©hP ©¬Ü CûPùY°«u ̧ ¯] Ï®Ü ̈ LrùYi
BÏm.
YûLlTÓjRlThP ¨LrùYi Te¸h¥u ©¬Ü CûPùY°Ls
UôßTÓmúTôÕ ¨LrùYi APoj§ûV ùTôßjÕ Sôm

¨LrÜfùNqYLj§p ùNqYLeLs AûUlTÕ AY£VUô¡\Õ.

¨LrùYi APoj§ =
Frequency of class

Length of that class × Ïû\kR[Ü ©¬Ü ¿[m

ix∑

xi

©¬ÜL°u ̈ LrùYi

©¬ÜLs ¿[mSCERT T
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

¨LrùYi TXúLôQm GuTÕ ̈ LrùYi Te¸h¥u  (Es[Pd¡V

/ùY°VPd¡V) YûWTP ®[dLm BÏm.

¨LrùYi TXúLôQm ApXÕ ¨LrùYi Yû[ûY YûWV

©¬Ü CûPùY°L°u ûUVU§l×Lû[ X-Af£Ûm JjR

¨LrùYiLû[ Y- Af£Ûm Ï±dL úYiÓm.

JÚ ®YWj§tÏ YûWVlThP ¨LrùYi TXúLôQm Utßm

¨LrÜf ùNqYL YûWlTPj§u TWl×Ls Juú\.

YûLlTÓjRlThP ̈ LrùYi Te¸h¥u Ï®Ü ̈ LrùYiLÞdÏ

G§WôL / úUpYWm×Lû[d ùLôiÓ YûWlTPj§p Ï±lTÕ

Ï®Ü ¨LrùYi Yû[Ü ApXÕ K´q Yû[Ü Gu¡ú\ôm.

BrkR £kRû](Thinking Critically)

£X YûWTPeLs,TPeLÞPu á¥V ®YWeLû[ T¬úNô§jÕ U²RoL°u

BúXôNû] Øû\, AYoL°u BrkR £kRû]«u ÁÕ BRôWlTh¥ÚdÏm.

¸rLiP TPeLû[ T¬úNô§jÕ ¸rLiP úLs®LÞdÏ ®ûPV°dLÜm.

®ûPdLô] Y¯Øû\Lû[ ÁiÓm N¬TôodLÜm.

(a) ¡ûPdúLôÓ,¨ûXdúLôÓ CYt±p GÕ ¿[Uô]Õ?

(b) l ,m úLôÓLs CûQdúLôÓL[ô?

(c) AB , BC  CYt±p GÕ ùT¬VÕ?

(d) TPj§Ûs[ TXúLôQj§tÏ GjRû] TdLeLs Es[]? AlTXúLôQm

NÕWjûR Ï±d¡\Rô?

(e) TPjûR ̧ rúSôd¡ TôodLÜm. SôuÏ LmTeLs úUpúSôd¡ YÚYÕ úTôuß

LôQlTÓ¡\Rô? AjÕPu £±V LmTeLÞm Es[]Yô? áßL.

   (a) (b)

(e)

l

m

(c) (d)SCERT T
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

Y¥®Vp TPeLû[ BWônRp

Aj§VôVmAj§VôVmAj§VôVmAj§VôVmAj§VôVm 8

8.08.08.08.08.0 A±ØLmA±ØLmA±ØLmA±ØLmA±ØLm

Sôm Au\ôP YôrdûL«p TX ®RUô] Y¥®Vp LÚjÕLû[ Tôod¡uú\ôm.
úSoØLUôLúYô Uû\ØLUôLúYô Y¥®VúXôÓ ùRôPo×ûPV ùTôÚhLs Utßm
ùNVpLs CÚd¡u\]. CkR ùTôÚsLs (A) ùNVpLs Y¥®Vp Ti×Ls
Utßm TVuTôÓLû[ ùTt±ÚdÏm.

¸úZ Es[ TPeLû[ TôodLÜm. CRàs APe¡Ùs[ TXYûLVô] Y¥®Vp
TPeLs Utßm AûUl×Ls VôûY? ¿eLs CVtûL«p £X Y¥YeLs Juß
úTôXÜm, £X Y¥ùYôjRûYL[ôLÜm Utßm £X Y¥®Vp AûUl×Ls RûW«p
TW® CÚlTûRÙm ¿eLs LôQXôm.

CqYô\ô] Y¥ùYôjR Y¥YeLs, JußúTôp Es[ Y¥YeLs Utßm NUfºo
Y¥YeLs ApXÕ AûUl×Lû[ CkR TPj§p Eu]ôp Ï±l©P Ø¥ÙUô?

TPm. 8.1 (A)TPm. 8.1 (A)TPm. 8.1 (A)TPm. 8.1 (A)TPm. 8.1 (A) TPm. 8.1(B)TPm. 8.1(B)TPm. 8.1(B)TPm. 8.1(B)TPm. 8.1(B)

TPj§p Nu]pL°u Y¥YeLs Y¥ùYôjRRôL Es[]. ØdúLôQ Y¥Y
ØuúRôt\m Juß úTôp Es[Õ. RûW«p TWlTlThÓs[ AûUl×Ls NUfºo

TPeL[ôL Es[].

GlT¥ CkR Y¥®Vp Y¥YeLs, AûUl×Ls Ï±l×Ls Sm Au\ôP Yôr®p,

GqYôß Ød¡VjÕYm ùTt±Úd¡\Õ GuTûR Sôm LtLXôm.SCERT T
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

Move

Rotate Flip

 8.1 8.1 8.1 8.1 8.1 NoYNUmNoYNUmNoYNUmNoYNUmNoYNUm

JúW A[Ü Utßm JúW Y¥Ym ùLôiP TX ùTôÚhLû[ Sm Au\ôP YôrdûL«p
Sôm TVuTÓjÕYûR ¿eLs Tôoj§ÚlÀoLs. GÓjÕdLôhPôL ªu®£±«u
C\ÏLs JúW A[Ü Utßm Y¥®p Es[].

TPm. 8.2TPm. 8.2TPm. 8.2TPm. 8.2TPm. 8.2

NoYNUj§tÏ Sm Au\ôP Yôr®p AÓjR ERôWQm.

¿ JÚ J$VLj§tÏ ùNuß AeÏ Es[ CD dLû[ Tôo. A§p ¿ Gu]
A±¡\ôn?

 AeÏ GpXô CDdLÞm JúW A[Ü Utßm Y¥Ym Es[ûYVôL CÚd¡u\].
AûYLû[ Ju\u ÁÕ Juß ûYjRôp AûYLs Juú\ôùPôuß N¬VôL
ùTôÚkÕm. JqùYôÚ CD«u ØLeLs NoY NUUôL Es[Õ Guß á\Xôm.

ClúTôÕ AgNp AhûPLû[ Ju±u úUp Juß ûYdLÜm. AgNp AhûPLÞm
JúW A[Ü Utßm Y¥Ym ùTt±ÚlTûR ¿eLs LôQXôm. AûYLs JußdÏ
Juß NoYNUUôL Es[].

Y¥YeL°p NoYNUmY¥YeL°p NoYNUmY¥YeL°p NoYNUmY¥YeL°p NoYNUmY¥YeL°p NoYNUm

¸úZ Es[ TPeLû[ EtßúSôdÏ.

(i)

TPm. 8.3TPm. 8.3TPm. 8.3TPm. 8.3TPm. 8.3

úUúX Es[ Aû]jÕ TPeL°u ¨ûXLs Uô±«ÚkRôÛm JúW TPjûR
Ï±d¡\Rô?

CeÏ JúW TPm SLojRlTh¥Úd¡\Õ, ÑZt\lTh¥Úd¡\Õ Utßm  CûY Aû]jÕm
ûL®£±ûVd Ï±d¡u\].

Aû]jÕ TPeLû[Ùm Ju\u ÁÕ Juß ûYjRôp, ¿ Gu] Lôi¡\ôn?

SLojÕ

ÑZtß §Úl×
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AûYVôÜm N¬VôL Ju±u ÁÕ Juß AUÚm AûY JúW A[Ü Utßm Y¥Ym

ùLôiPûY.

JúW A[Ü Utßm Y¥Ym ùLôiP TPeLû[ Gu]ùYuß AûZd¡ú\ôm

GuTÕ ¨û]®Úd¡\Rô?

JúW A[Ü Utßm Y¥Ym ùLôiP TPeLs NoYNUm TPeLs Guß

AûZdLlTÓ¡u\].

§Úl×Rp (Flip) : JÚ úLôhûP ùTôÚjÕ, JÚ NUR[ TPjûR §Úl×YRôp (A)

©W§T$lT§u êXm EiûUVô] Y¥Yj§u ©mTUôL (Mirror Image) Uôtßm

ùNVûX ‘§Úl×Rp’ GuTo.

JÚ Y¥YjûR §Úl×Rp (A) ©W§T$jRp ùNnR ©\Ï ©W§T$jRp úLôh¥$ÚkÕ

EiûUVô] Y¥Yj§u JqùYôÚ ×s°dÏm CûPúVVô] çWØm úUÛm

AdúLôh¥$ÚkÕ ©mTj§p Es[  EiûUVô] Y¥Yj§tÏ JjR JqùYôÚ

×s°dÏm CûPúVVô] çWØm NUm.

ÑZt£ (((((Rotation))))):
JÚ ×s°ûV ûUVUôL ùLôiÓ YhPUôL ÑZtßYûR ÑZt£ GuTo.

ÑZt\lThP Y¥Yj§p Es[ JqùYôÚ ×s°dÏm ûUVj§tÏm CûPúV Es[

çWm NUm. JqùYôÚ ×s°Ùm ûUVjûR A¥lTûPVôL ùLôiÓ YhPjûR

EÚYôdÏm.

JÚ ØÝÑZt£ GuTÕ 3600.

(i)

ØdúLôQm

(ii)

ØdúLôQm

A

B C

A

B C A

B

C A

B C

P

Q R

P

Q
R

Q

R P

R P

Q

SLojÕ
flip

SLojÕ
flipÑZtß

ÑZtß §Úl×

§Úl×
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

1
2

3
4

5

6

7

8

9

10

11

12

13

14
15

A B
P

Q

úLôhÓjÕiÓ

úUúX Es[ GpXô YûLL°Ûm ̈ ûW«p ØRp TPjûR SLoj§ ÑZt±]ôp

Utßm TPj§u A[®p Utßm Y¥Yj§p HúRàm Uôt\m Es[Rô? CpûX,

JqùYôÚ ¨ûX«Ûm Es[ TPeLs NoYNUUôL Es[]. AûY JúW TPjûR

Ï±d¡u\]. B]ôp ùYqúYß ¨ûXL°p Es[].

CWiÓ Y¥YeLs NoYNUm G²p AYtû\ ÑZtßY§p áP NoYNUeL[ôLúY

CÚdÏm. AYt±u LiQô¥ ©mTeLû[ EÚYôd¡]ôp áP, AkR Y¥YeLs

NoYNUUôLúY CÚdÏm. ≅  GuTÕ NoYNUjûR Ï±dÏm Ï±ÂÓ BÏm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸úZ Es[ ú_ô¥l TPeL°p GûY NoYNUm GuTûR Ï±l©Ó.

GlúTôÕ CWiÓ (a) úLôhÓjÕiÓLs (b) úLôQeLs (c) ØdúLôQeLs NoYNUm

G] Eu]ôp á\ Ø¥Ùm?
(a) CWiÓ úLôhÓjÕiÓLs JúW A[Ü ¿[m CÚkRôp AûY NoYNUm

Guß Sôm A±úYôm.

¿[m AB = ¿[m  PQ G]úY AB ≅ PQ
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(b) CWiÓ úLôQeLs JúW A[Ü Gu\ôp AûY NoYNUm.

(c) CWiÓ ØdúLôQeLs ΔABC, ΔPQR L°p GpXô ú_ô¥ JjR TdLeLs
NUUôL CÚkRôp (A) JjR úLôQeLs NUUôL CÚkRôp ΔABC, ΔPQR
B¡V ØdúLôQeLs NoYNU ØdúLôQeLs BÏm.

i.e. AB = PQ Utßm A∠  = P∠

BC = QR B∠  = Q∠

CA = RP C∠  = R∠

ΔABC ≅  ΔPQR.

ClúTôÕ CWiÓ TX úLôQeLs NoYNUUô Guß Eu]ôp á\Ø¥ÙUô?

Sôm AûR Ko ERôWQjÕPu ®Yô§dLXôm. CWiÓ NÕWeLs ABCD Utßm
PQRS. GÓjÕdùLôs. JÚ NÕWjûR Utù\ôÚ NÕWj§u úUp AUoj§]ôp, ARôYÕ
NÕWm ABCD úUp, NÕWm PQRS, I ûYjRôp AûY JußdùLôuß N¬VôL
ùTôÚjÕm.

ARôYÕ NÕWeL°u Øû]Ls JußdÏ Juß N¬VôL ùTôÚk§]ôp AkR
CWiÓ NÕWeLs NoYNUm G]Xôm.

CWiÓ Y¥®Vp Y¥YeLs Ju±u úUp Juß N¬VôL ùTôÚk§]ôp AûY
CWiÓm NoYNUm BÏm. CWiÓ TXúLôQeL°u JjR TdLeLs NUUôLÜm,

JjR úLôQeLs NUUôLÜm CÚkRôp AûY CWiÓm NoYNUm BÏm.

A

B C Q R

P

S R

P Q

D C

A B

A

O

B

P

Q

RPQRAOB ∠≅∠
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5

A B

C
4

3

R

P

Q

ML N

P Q

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸úZ Es[ TPeLû[ TôojÕ AûY NoYNUUôL Es[]Yô G]dáß.

LôWQm áß. AYtû\ ùTV¬ÓL.

(i) (ii)

(iii) (iv)

(v)

8.1.2 Y¥ùYôjR Y¥YeLs

Sm ×jRLeL°p, £X TPeL°p SmûU Ñt±Ùs[ ùTôÚhLû[ úTôp
TôojÕ CÚd¡uú\ôm. ERôWQj§tÏ Vôû]Ls, ×$Ls, JÚ ùT¬V Lh¥Pj§u
ØLl× úRôt\m úTôu\Yt±u TPeLs. AûY Aû]jÕm ARu EiûUVô]
A[®tÏ YûWVlThPûYVô?

CpûX, AûY Nôj§Vm ApX. £X TPeLs EiûUVô] ùTôÚhLû[ ®P
£±VRôLÜm, £X TPeLs ùT¬VRôLÜm, CÚdÏm.

4

N

L M

4

4

3

3 3

R

P

Q

A B

CD

3 3

2

2

2

3

2

3

L M

NO

22

5

A B

C
4

3

R

P

Q

ML N

P Q
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CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸rLiP TPeL°p GûY ØRp TPjûR úTôX Es[] G]dLôhÓ.

 (a)

                       (i)                       (ii) (iii)

(b)

                      (i)                         (ii) (iii)

JÚ Rô°u úUp JÚ UWj§u TPm YûWVlTh¥Úd¡\Õ. EiûUVô]

TPjûR úTôX Es[Õ, GuTûR GlT¥ Sôm A±YÕ?

       EiûU TPm   YûWVlThP TPm

CeÏ JÚ ùTôÚÞm ARû] ùYqúYß A[ÜL[ôp Ïû\dLlThP Y¥YØm

ùLôÓdLlThÓs[]. GkR Ïû\l× EiûUVô] ùTôÚû[ Jj§Úd¡\Õ?.

  EiûUùTôÚs Ïû\l×Ïû\l×Ïû\l×Ïû\l×Ïû\l×- 1 Ïû\l×Ïû\l×Ïû\l×Ïû\l×Ïû\l×- 2     Ïû\l×Ïû\l×Ïû\l×Ïû\l×Ïû\l×- 3     Ïû\l×Ïû\l×Ïû\l×Ïû\l×Ïû\l×- 4

4

3

3

3

4

2

3

2.25

3

2.25
2
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CûY GpXôYtû\Ùm EtßúSôdÏm úTôÕ Ïû\l×CûY GpXôYtû\Ùm EtßúSôdÏm úTôÕ Ïû\l×CûY GpXôYtû\Ùm EtßúSôdÏm úTôÕ Ïû\l×CûY GpXôYtû\Ùm EtßúSôdÏm úTôÕ Ïû\l×CûY GpXôYtû\Ùm EtßúSôdÏm úTôÕ Ïû\l×- 3 EiûUVô] EiûUVô] EiûUVô] EiûUVô] EiûUVô]

ùTôÚû[ JjÕ CÚd¡\Õ Guß á\Xôm.Hu?ùTôÚû[ JjÕ CÚd¡\Õ Guß á\Xôm.Hu?ùTôÚû[ JjÕ CÚd¡\Õ Guß á\Xôm.Hu?ùTôÚû[ JjÕ CÚd¡\Õ Guß á\Xôm.Hu?ùTôÚû[ JjÕ CÚd¡\Õ Guß á\Xôm.Hu?

EiûU ùTôÚs Utßm Ïû\l×EiûU ùTôÚs Utßm Ïû\l×EiûU ùTôÚs Utßm Ïû\l×EiûU ùTôÚs Utßm Ïû\l×EiûU ùTôÚs Utßm Ïû\l×- 3 Cu  JjR TdLeL°u ®¡ReLû[ Cu  JjR TdLeL°u ®¡ReLû[ Cu  JjR TdLeL°u ®¡ReLû[ Cu  JjR TdLeL°u ®¡ReLû[ Cu  JjR TdLeL°u ®¡ReLû[

Lôi.¿ A±YÕ Gu]?Lôi.¿ A±YÕ Gu]?Lôi.¿ A±YÕ Gu]?Lôi.¿ A±YÕ Gu]?Lôi.¿ A±YÕ Gu]?

Length of the original
length of the reduction -3    

4=
3

breadth of the original
breadth of the reduction -3  

3 3 4 12 4= = = =
2.25 2.25 4 9 3

×
×

JjR TdLeL°u ®¡ReLs NUUôL CÚlTûR LôQXôm. CeÏ GpXô JjRJjR TdLeL°u ®¡ReLs NUUôL CÚlTûR LôQXôm. CeÏ GpXô JjRJjR TdLeL°u ®¡ReLs NUUôL CÚlTûR LôQXôm. CeÏ GpXô JjRJjR TdLeL°u ®¡ReLs NUUôL CÚlTûR LôQXôm. CeÏ GpXô JjRJjR TdLeL°u ®¡ReLs NUUôL CÚlTûR LôQXôm. CeÏ GpXô JjR

úLôQeLÞm ùNeúLôQeLs.úUÛm NUUô]ûY.úLôQeLÞm ùNeúLôQeLs.úUÛm NUUô]ûY.úLôQeLÞm ùNeúLôQeLs.úUÛm NUUô]ûY.úLôQeLÞm ùNeúLôQeLs.úUÛm NUUô]ûY.úLôQeLÞm ùNeúLôQeLs.úUÛm NUUô]ûY.

G]úY G]úY G]úY G]úY G]úY “CWiÓ TX úLôQeL°u JjRúLôQeLs NoYNUUôLÜm Utßm JjRCWiÓ TX úLôQeL°u JjRúLôQeLs NoYNUUôLÜm Utßm JjRCWiÓ TX úLôQeL°u JjRúLôQeLs NoYNUUôLÜm Utßm JjRCWiÓ TX úLôQeL°u JjRúLôQeLs NoYNUUôLÜm Utßm JjRCWiÓ TX úLôQeL°u JjRúLôQeLs NoYNUUôLÜm Utßm JjR

TdLeLs ®¡RNUj§p CÚkRôp, AûY CWiÓm Y¥ùYôjRûYTdLeLs ®¡RNUj§p CÚkRôp, AûY CWiÓm Y¥ùYôjRûYTdLeLs ®¡RNUj§p CÚkRôp, AûY CWiÓm Y¥ùYôjRûYTdLeLs ®¡RNUj§p CÚkRôp, AûY CWiÓm Y¥ùYôjRûYTdLeLs ®¡RNUj§p CÚkRôp, AûY CWiÓm Y¥ùYôjRûY”Guß á\Xôm.Guß á\Xôm.Guß á\Xôm.Guß á\Xôm.Guß á\Xôm.

úUÛm GpXô Ïû\l×L°u JjR TdLeL°u ®¡ReLû[ LiÓ©¥.úUÛm GpXô Ïû\l×L°u JjR TdLeL°u ®¡ReLû[ LiÓ©¥.úUÛm GpXô Ïû\l×L°u JjR TdLeL°u ®¡ReLû[ LiÓ©¥.úUÛm GpXô Ïû\l×L°u JjR TdLeL°u ®¡ReLû[ LiÓ©¥.úUÛm GpXô Ïû\l×L°u JjR TdLeL°u ®¡ReLû[ LiÓ©¥.

Y¥ùYôjRûY«u TVuTôÓLû[ Sôm GeúL LôQ Ø¥Ùm?Y¥ùYôjRûY«u TVuTôÓLû[ Sôm GeúL LôQ Ø¥Ùm?Y¥ùYôjRûY«u TVuTôÓLû[ Sôm GeúL LôQ Ø¥Ùm?Y¥ùYôjRûY«u TVuTôÓLû[ Sôm GeúL LôQ Ø¥Ùm?Y¥ùYôjRûY«u TVuTôÓLû[ Sôm GeúL LôQ Ø¥Ùm?

ùTô±«Vp YpÛ]oLs RôeLs LhP CÚdÏm Lh¥PjûRl úTôu\ Uô§¬ TPjûRùTô±«Vp YpÛ]oLs RôeLs LhP CÚdÏm Lh¥PjûRl úTôu\ Uô§¬ TPjûRùTô±«Vp YpÛ]oLs RôeLs LhP CÚdÏm Lh¥PjûRl úTôu\ Uô§¬ TPjûRùTô±«Vp YpÛ]oLs RôeLs LhP CÚdÏm Lh¥PjûRl úTôu\ Uô§¬ TPjûRùTô±«Vp YpÛ]oLs RôeLs LhP CÚdÏm Lh¥PjûRl úTôu\ Uô§¬ TPjûR

YûW¡\ôoLs.YûW¡\ôoLs.YûW¡\ôoLs.YûW¡\ôoLs.YûW¡\ôoLs. D.T.P. CVeLfùNnTYo RÏkR ®¡Rj§p CVeLfùNnTYo RÏkR ®¡Rj§p CVeLfùNnTYo RÏkR ®¡Rj§p CVeLfùNnTYo RÏkR ®¡Rj§p CVeLfùNnTYo RÏkR ®¡Rj§p banners RVô¬dL RVô¬dL RVô¬dL RVô¬dL RVô¬dL

L¦lùTô±«p TPm YûW¡\ôoLs. ×ûLlTPdLôWo, EiûU ùTôÚ°u ©mTm,L¦lùTô±«p TPm YûW¡\ôoLs. ×ûLlTPdLôWo, EiûU ùTôÚ°u ©mTm,L¦lùTô±«p TPm YûW¡\ôoLs. ×ûLlTPdLôWo, EiûU ùTôÚ°u ©mTm,L¦lùTô±«p TPm YûW¡\ôoLs. ×ûLlTPdLôWo, EiûU ùTôÚ°u ©mTm,L¦lùTô±«p TPm YûW¡\ôoLs. ×ûLlTPdLôWo, EiûU ùTôÚ°u ©mTm,

RÏkR ®¡RNUj§p CÚdÏUôß SLûX RVô¬d¡\ôo. A±®Vp LÚ®L°uRÏkR ®¡RNUj§p CÚdÏUôß SLûX RVô¬d¡\ôo. A±®Vp LÚ®L°uRÏkR ®¡RNUj§p CÚdÏUôß SLûX RVô¬d¡\ôo. A±®Vp LÚ®L°uRÏkR ®¡RNUj§p CÚdÏUôß SLûX RVô¬d¡\ôo. A±®Vp LÚ®L°uRÏkR ®¡RNUj§p CÚdÏUôß SLûX RVô¬d¡\ôo. A±®Vp LÚ®L°u

TPeLs, ×\Y¬lTPeLsTPeLs, ×\Y¬lTPeLsTPeLs, ×\Y¬lTPeLsTPeLs, ×\Y¬lTPeLsTPeLs, ×\Y¬lTPeLs(maps) B¡VûY EiûU ùTôÚû[ Jj§ÚdÏm. B¡VûY EiûU ùTôÚû[ Jj§ÚdÏm. B¡VûY EiûU ùTôÚû[ Jj§ÚdÏm. B¡VûY EiûU ùTôÚû[ Jj§ÚdÏm. B¡VûY EiûU ùTôÚû[ Jj§ÚdÏm.

Y¥ùYôjRûR N¬TôojRpY¥ùYôjRûR N¬TôojRpY¥ùYôjRûR N¬TôojRpY¥ùYôjRûR N¬TôojRpY¥ùYôjRûR N¬TôojRp

¸r LiP Y¥ùYôjR TPeL°u úwô¥Lû[ EtßúSôdÏ.AûYL°u TdLeLû[¸r LiP Y¥ùYôjR TPeL°u úwô¥Lû[ EtßúSôdÏ.AûYL°u TdLeLû[¸r LiP Y¥ùYôjR TPeL°u úwô¥Lû[ EtßúSôdÏ.AûYL°u TdLeLû[¸r LiP Y¥ùYôjR TPeL°u úwô¥Lû[ EtßúSôdÏ.AûYL°u TdLeLû[¸r LiP Y¥ùYôjR TPeL°u úwô¥Lû[ EtßúSôdÏ.AûYL°u TdLeLû[

A[kÕ, AYt±u JjRTdLeL°u ®¡RjûR LiÓ©¥. úUÛm JjRúLôQeLû[A[kÕ, AYt±u JjRTdLeL°u ®¡RjûR LiÓ©¥. úUÛm JjRúLôQeLû[A[kÕ, AYt±u JjRTdLeL°u ®¡RjûR LiÓ©¥. úUÛm JjRúLôQeLû[A[kÕ, AYt±u JjRTdLeL°u ®¡RjûR LiÓ©¥. úUÛm JjRúLôQeLû[A[kÕ, AYt±u JjRTdLeL°u ®¡RjûR LiÓ©¥. úUÛm JjRúLôQeLû[

LiÓ©¥. ¿ LY²jRÕ Gu]?LiÓ©¥. ¿ LY²jRÕ Gu]?LiÓ©¥. ¿ LY²jRÕ Gu]?LiÓ©¥. ¿ LY²jRÕ Gu]?LiÓ©¥. ¿ LY²jRÕ Gu]?

(i)

(ii)

1

1

2

2

2

2 2

3

3 3

3

2

3

2 3 3

4.5

4.5

3 6

4 8

5
10

EiûU ùTôÚ°u ¿[mEiûU ùTôÚ°u ¿[mEiûU ùTôÚ°u ¿[mEiûU ùTôÚ°u ¿[mEiûU ùTôÚ°u ¿[m

EiûU ùTôÚ°u ALXmEiûU ùTôÚ°u ALXmEiûU ùTôÚ°u ALXmEiûU ùTôÚ°u ALXmEiûU ùTôÚ°u ALXm

Ïû\l×Ïû\l×Ïû\l×Ïû\l×Ïû\l×- 3 Cu ¿[mCu ¿[mCu ¿[mCu ¿[mCu ¿[m

Ïû\l×Ïû\l×Ïû\l×Ïû\l×Ïû\l×- 3 Cu ALXmCu ALXmCu ALXmCu ALXmCu ALXm
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ØuTdLm ùLôÓjR TPeL°u êXm ¸úZ Es[ AhPYûQûV ¨Wl×L.ØuTdLm ùLôÓjR TPeL°u êXm ¸úZ Es[ AhPYûQûV ¨Wl×L.ØuTdLm ùLôÓjR TPeL°u êXm ¸úZ Es[ AhPYûQûV ¨Wl×L.ØuTdLm ùLôÓjR TPeL°u êXm ¸úZ Es[ AhPYûQûV ¨Wl×L.ØuTdLm ùLôÓjR TPeL°u êXm ¸úZ Es[ AhPYûQûV ¨Wl×L.

JjRl TdLeL°u ®¡ReLsJjRl TdLeL°u ®¡ReLsJjRl TdLeL°u ®¡ReLsJjRl TdLeL°u ®¡ReLsJjRl TdLeL°u ®¡ReLs         JjRdúLôQeLs        JjRdúLôQeLs        JjRdúLôQeLs        JjRdúLôQeLs        JjRdúLôQeLs

(i) NÕWm = 
1 1
2 2

=        (90o,90o,90o,90o) = (90o,90o,90o,90o)

(ii) NUTdL ØdúLôQm = 
2 2 2
3 3 3

= =        (60o,60o,60o) = (60o,60o,60o)

(iii) ùNqYLm = 
2
3   = .........        (90o,90o,90o,90o) = (90o,90o,90o,90o)

(iv) ùNeúLôQ ØdúLôQm = 
3
6  = .......       (......., ......., .......,) = (......., ......., .......,)

CkR JqùYôÚ GÓjÕdLôhÓ ú_ô¥L°p, JjRlTdLeLs NUUôLÜm,JjR
úLôQeLs NUUôLÜm CÚd¡u\].Utù\ôÚ GÓjÕdLôhûP TôolúTôm.

TdLj§p Es[ TPj§p CWiÓ JjR ØdúLôQeLs,

ΔABC Utßm ΔADE ûV ΔABC ~ ΔADE Guß GÝRXôm, CYtû\ Ju±u ÁÕ
Juß AUojRXôm.

JjR úLôQeL°u ú_ô¥Ls NUm BÏm.

ARôYÕ A A∠ ≅ ∠

B D∠ ≅ ∠  (Hu?)

 C E∠ ≅ ∠  (Hu?)

úUÛm JjR TdLeLs ®¡R NUm Guß á\Xôm.

(i.e.)
AB BC AC
AD DE AE

= =

GÓjÕdLôhÓ :GÓjÕdLôhÓ :GÓjÕdLôhÓ :GÓjÕdLôhÓ :GÓjÕdLôhÓ : JÚ £ßª Ru ûL«p JÚ ùTu£ûX ùSÓdLôL ©¥jÕùLôiÓ,
JÚ ç¦$ÚkÕ JÚ Ï±l©hP çWj§p ̈ uß ùLôiÓ, çûQ úSôd¡ ¿h¥]ôs.
TPj§p Lôh¥VÕ úTôp ùTu£p çúQôÓ ØÝYÕm N¬VôL CÚlTûR LiPôp
CkR GÓjÕdLôhûP ØkûRV GÓjÕdLôhúPôÓ Jl©PXôm.

= 
D istance of pillar from the girl(D )

Length of her arm(d)

ùTu£$u ¿[m, LWj§u ¿[m, ç¦u çWm B¡V A[ÜLû[ A[kÕ
ç¦u EVWjûR U§l©PXôm.

A B

C

D

E

d←⎯⎯⎯⎯⎯→
D←⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯→

←
⎯

⎯
⎯

⎯
→

h

←
⎯

⎯
⎯

⎯
→

H
ç¦i EVWm(H)

ùTu£$u ¿[m(h)
£ßªdÏm,çÔdÏm CûPúV Es[ çWm(D)

AYs ûL«u ¿[m(d)SCERT T
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CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

Eu ûL«p JÚ A[Ü úLôûX ùSÓdLôL ©¥jÕdùLôiÓ ¿hÓ
Eu Ts° Lh¥PjûR ØÝYÕm A[Ü úLôXôp Uû\dÏm T¥
¿hP ØVt£ ùNn.

(Lh¥Pj§$ÚkÕ ¿ ¨tÏm çWjûR N¬ ùNn.)TPm YûWkÕ, Ts°
Lh¥Pj§u EVWjûR U§lÀÓ ùNn.

GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1: CeÏ AÓjÕs[ TPj§p
Δ ABC ~ Δ PQR, Utßm 053C∠ = . TdLm
PR ûVÙm ∠P ûVÙm LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : Δ ABC ~ Δ PQR
CWiÓ ØdúLôQeLs Y¥ùYôjRÕ
G²p JjR úLôQeLs NUm úUÛm
JjR TdLeLs ®¡R NUj§p CÚdÏm.

PR
AC   =  

PQ
AB   ⇒  

PR
5  =  

2
4

                              PR = 
2
4  × 5 = 2.5

ÁiÓm
∠R = ∠C = 53o

JÚ ØdúLôQj§p êuß úLôQeL°u ùUôjRm  180o BÏm.

i.e.    ∠P + ∠Q + ∠R = 180o

        ∠P + 90o + 53o = 180o

                          ∠P = 180o – 143o = 37o

GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:ùYqúYß A[ÜLs ùLôiP  CWiÓ NÕWeLs YûWL. AûY
Y¥ùYôjRûY Guß ¿ á\ Ø¥ÙUô? ®[dÏ. AYt±u Ñt\[Ü
TWlT[ÜLû[ Lôi.AYt±u ®¡RjûR Lôi. ¿ A±YÕ Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 2ùN.Á. 4ùN.Á. ùLôiP A[ÜLs ùLôiP CWiÓ NÕWeLû[ Sôm YûWVXôm.
GpXô TdLeLÞm ®¡RNUj§p

CÚlTRôp 
AB
PQ  = 

BC
QR  = 

CD
RS  = 

DA
SP  =

2
4  = 

1
2

Aû]jÕ JjR úLôQeLs ú_ô¥Ls
90o BÏm. G]úY NÕWmABCD ~ NÕWm PQRS

Q R

P

2

A

B C

54

3

A B

D C

2

2 P Q

S R

4
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

ABCD «u Ñt\[Ü = 4 × 2 =  8 ùN.Á.
PQRS  «u Ñt\[Ü = 4 × 4 =  16 ùN.Á.
CYt±u Ñt\[ÜL°u ®¡Rm = 8 : 16 =  1 : 2AYt±u
Ñt\[ÜL°u ®¡Rm, AYt±u JjR TdLeL°u ®¡j§tÏ NUUôL
Es[Õ.
ABCD «u TWlT[Ü =  2 × 2 = 4 ùN.Á.2

PQRS «u TWlT[Ü =  4 × 4 = 16 ùN.Á2

CYt±u TWlT[ÜL°u ®¡Rm =  4 : 16  = 1 : 4 = 12 : 22

= AYt±u JjR TdLeL°u YodLeL°u ®¡Rm.
GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:ù_L¾x GuTYu JÚ UWj§u EVWj§u A[ûY úRôWôVUôL

á\ UWj§$ÚkÕ 50ùN.Á ÁhPo çWj§p ûL«p A[ÜúLôûX
ùSÓdLôL ©¥jÕdùLôiÓ ¨u\ôu. TPj§p Lôh¥VYôß TPm
YûWkRôu. A[ÜúLôp A[ÜT¥ UWj§u
EVWm 15ùN.Á. Utßm AYàdÏm
UWj§tÏm CûPúV Es[ çWm 50ùN.Á.
UWj§u EiûUVô] EVWjûR LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : TPj§p CÚkÕ Δ OAB ~ Δ OCD
CWiÓ NoYNU ØdúLôQeL°u
JjRTdLeLs ®¡RNUj§p CÚdÏm.

∴  
OA
OC  = 

AB
CD  = 

OB
OD

∴  
0.5
50  = 

0.15
CD   ⇒  CD = 

50 0.15
0.5
×

= 15 .Á

∴  UWj§u EVWm  = 15.Á

Y¥ùYôjR ®¬YôdLm (Y¥ùYôjR ®¬YôdLm (Y¥ùYôjR ®¬YôdLm (Y¥ùYôjR ®¬YôdLm (Y¥ùYôjR ®¬YôdLm (Dilations)))))
£X úSWeL°p TPeLû[ ùT¬RôdL úYi¥V AY£Vm SUdÏ
CÚdÏm,GÓjÕdLôhPôL cutout RVô¬lTÕ Utßm £X úSWeL°p EiûUVô]
TPjûR JjÕ CÚdÏUôß Ïû\jRp ùNnVúYi¥
CÚdÏm.
Sm §]N¬ YôrdûL«p EiûUVô] TPeLû[
AúRúTôp ùT¬RôdÏYúRô ApXÕ Ïû\lTúRô ùNnV
úYi¥ Es[Õ. CqYôß TPeLû[ ùT¬RôdÏRp
ApXÕ Ïû\jRp Øû\ Y¥ùYôjR ®¬YôdLm
G]lTÓm.
¸rLiP A, B, C, D I EtßúSôdÏ. CÕ LhPjRô°u
ÁÕ YûWVlThP JÚ ùNqYLm.
A, B, C, D Gu\ JqùYôÚ Øû]Ùm ‘O’ $ÚkÕ CWiÓ UPeÏ çWj§tÏ
Øû\úV A1, B1, C1 Utßm D1 YûW ¿hPlThÓs[Õ .

O A

B

C

D

0 1 2 3 4 5 6

1

2

3

4

A B

CD A1

B1

C1D1
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A1, B1, C1, D1 B¡VûY ABCD ùNqYLj§u TdLeLs CÚUPeÏ Es[Yôß
úNodLlThÓs[Õ. CeÏ O GuTÕ Y¥ùYôjR ®¬YôdL ûUVm BÏm. úUÛm

1OA
OA

 = 
2
1  = 2 GuTÕ A[ÜúLôp LôW¦ ‘k’ Guß AûZdLlTÓm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. JÚ LhPjRô°u ÁÕ JÚ ØdúLôQjûR YûW. AûR A[ÜúLôp
LôW¦ 3 CÚdÏUôß ùT¬RôdÏ. CWiÓ TPeLÞm
Y¥ùYôjRûYVô?

2. HúRàm JÚ TPj§u ¿h£ûV ®¬YôdL ØVt£ ùNn. A[ÜúLôp
LôW¦ 4,5 Es[Yôß NÕWeLû[ YûWL. ¿ LY²lTÕ Gu]?

8.2.1 ùT¬RôdÏRp :8.2.1 ùT¬RôdÏRp :8.2.1 ùT¬RôdÏRp :8.2.1 ùT¬RôdÏRp :8.2.1 ùT¬RôdÏRp :

GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ 4: A[ÜúLôp Utßm LYWôVjûR TVuTÓj§ HúRàm JÚ
ØdúLôQjûR  k = 2, CÚdÏUôß ùT¬VRôd¡ YûWL.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :

T¥ 1:T¥ 1:T¥ 1:T¥ 1:T¥ 1: Δ PQR YûWL. ØdúLôQj§u

úUp AûUVôR Y¥ùYôjR

®¬YôdL ûUVm CI

úRokùRÓ C-EPu JqùYôÚ

Ø d ú L ô Q j § u

Ef£ûV(Vertex) úNojÕ ¿hÓ.

T¥ 2:T¥ 2:T¥ 2:T¥ 2:T¥ 2: LYWôVjûR TVuTÓj§

¿h£«u úUp P1, Q1 Utßm

R1 Gu\ êuß ×s°Lû[

Ï±.

CP1 = k (CP) = 2 CP

CQ1 = 2 CQ

CR1 = 2 CR

T¥ 3:T¥ 3:T¥ 3:T¥ 3:T¥ 3: P1Q1, Q1R1 Utßm  R1P1.
Lû[f úNo. AÕ  Δ P1Q1R1 ~
Δ ΔPQR GuTûR LY².

P Q

R

C

P Q

R

C

P1 Q1

R1

P Q

R

C

P1 Q1

R1
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                T«t£ 8.1                T«t£ 8.1                T«t£ 8.1                T«t£ 8.1                T«t£ 8.1

1. §]N¬ YôrdûL«p ¿ TVuTÓjÕm IkÕ ú_ô¥ NoYNU TPeL°u ùTVoLû[
GÝÕ.

2. (A)  CWiÓ NoYNU TPeLû[ YûW. AûY Y¥ùYôjRûYVô? ®Y¬.

(B)  CWiÓ Y¥ùYôjR Y¥YeLû[ GÓjÕdùLôs. AYt±p Juû\ JÚ
ÑZt£ Ñt±]ôp Y¥ùYôjR Y¥YeLs AlT¥úV CÚdÏUô?

3. Δ ABC  ≅  Δ NMO, G²p JjR úLôQeLs Utßm JjR TdLeLû[ GÝÕ.

4. ¸rLiP átßdLs N¬Vô? G]dáß. LôWQjûR ®Y¬.

(A) 3 ùN.Á. TdL A[Üs[ CWiÓ NÕWeL°p Juû\ 450 dÏ ÑZt±]ôp
AûY NoYNUm

(B) LoQm 4 ùN.Á. Es[ CWiÓ ùNeúLôQ ØdúLôQeLs NoYNUm.

(C) 4 ùN.Á. BWØs[ CWiÓ YhPeLs NoYNUm.

(D) 4 ùN.Á. TdL A[Üs[ CWiÓ NUTdL ØdúLôQeLs Δ ABC Utßm
Δ LHN B¡VûY NoYNUm ApX.

(E) JÚ TXúLôQj§u LiQô¥«p ùR¬Ùm ARu ©mTm, EiûUVô]
TXúLôQj§tÏ NoYNUm.

5. NÕW×s° Lô¡Rj§u úUp JÚ TXúLôQjûR YûWL. úUÛm NoYNU
TPeLû[ ùYqúYß §ûNL°p YûW. Utßm AYt±u LiQô¥
©mTeLû[Ùm YûW.

6. JÚ NÕW×s° Rôs ApXÕ LhP Lô¡RjûR
TVuTÓj§ JÚ ùNqYLjûR YûWL. ARu
Y¥ùYôjR TPjûR YûWL. CWi¥u Ñt\[Ü
Utßm TWlT[ûY LiÓ©¥. AYt±u
®¡ReLû[ JjR TdLeL°u ®¡RjúRôÓ
Jl©Ó.

7. TPj§p Lôh¥VYôß JÚ CÚm× NônûY
EÚYôdL 7 çiLs TVuTÓjRlTÓ¡\Õ.
JqùYôÚ CWiÓ çiLÞd¡ûPúV Es[ çWm 1 Á úUÛm LûP£
ç¦u EVWm 10.5 ùN.Á. ç¦u EVWjûR Lôi.

9. HúRàm A[ÜLû[ ùLôiÓ JÚ SôtLWm YûWL. A[ÜúLôp LôW¦ 3
CÚdÏUôß ùT¬RôdÏ. AYt±u JjR TdLeLû[ YûW. AûYLs
Y¥ùYôjRûYL[ôL Es[]Yô Guß N¬Tôo.

1 m

10
.5

 m
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

8.3 NUfºo8.3 NUfºo8.3 NUfºo8.3 NUfºo8.3 NUfºo

¸rLiP TPeLû[ Tôo. CYtû\ N¬Tô§VôL U¥jRôp JÚ Tô§ TPm Utù\ôÚ
Tô§ TPj§u úUp N¬VôL ùTôÚkÕm.

CqYô\ô] TPeLû[ Gu]ùYuß AûZlTÕ? JÚ Tô§ TPm Utù\ôÚ Tô§
TPj§u ÁÕ N¬VôL ùTôÚkÕUôß U¥dLlTÓYRôp HtTÓm úLôhûP Gu]ùYuß
AûZd¡ú\ôm? ¸r YÏl×L°p T¥jRûR ¨û]Ü áßeLs.

AûYLs NUfºo TPeLs G] AûZdLlTÓ¡u\]. AYtû\ N¬Tô§VôL ©¬dÏm
úLôÓ NUfºo úLôÓ G]lTÓm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸rLiP TPeL°u NUfºo úLôÓLû[ YûWL.

SmûUf Ñt± Sôm TôodÏm NUfºo TPeLû[ EtßúSôdÏ.
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CkR Y¥YeLs Aû]jÕm TXYûLVô] NUfº¬]ôp EÚYô]ûY.
CeÏ ×ûLlTP UôV_ôXjûR ùLôiÓ Sô«u ØLm N¬Vô]
NUfº¬p CÚdÏUôß RVô¬dLlThPÕ. SÓ®p Es[ ùSÓdLô]
úLôhûP LY²jRôVô?
CÕ NUfºo úLôÓ ApXÕ LiQô¥ úLôÓ G]lTÓm.
CkR NUfºo, ©W§T$l× NUfºo ApXÕ LiQô¥ NUfºo Guß
Sôm AûZd¡ú\ôm.
JÚ Ï[j§p HtTÓ¡u\ JÚ UûX«u ©W§T$l× CÕÜm
©W§T$l× NUfºo BÏm. UûX«u A¥ûVÙm, ARu
©mTjûRÙm ©¬dÏm úLôÓ ARu NUfºo úLôPôÏm.
CÕ N¬Vô] NUfºo ApX.Hù]²p A¥lTÏ§ Ï[j§u
¿olTWl©p UeLXôL ùR¬¡\Õ.

8.3.1 ÑZt£ NUfºo8.3.1 ÑZt£ NUfºo8.3.1 ÑZt£ NUfºo8.3.1 ÑZt£ NUfºo8.3.1 ÑZt£ NUfºo

¸rLiPYt±p Es[ NUfºo úLôÓLû[ EtßúSôdÏ.

ùYqúYß Y¥®Vp TPeLs. ùYqúYß Gi¦dûL«p NUfºo AfÑLû[
ùTt±ÚdÏm.
úUúX Es[ JqùYôÚ TPjûRÙm ARu ûUVjûRl ùTôßjÕ ÑZtß. JÚ
ØÝfÑtß ÑZtßmúTôÕ AÕ GjRû] Øû\ BWmT¨ûXúVôÓ Jj§Úd¡\Õ
Guß LiÓ©¥.
ERôWQUôL, ùNqYLm CWiÓ úLôÓLs ApXÕ CWiÓ NUfºo AfÑLû[
ùTt±Úd¡\Õ. ùNqYLjûR ARu ûUVjûRl ùTôßjÕ ÑZtßmúTôÕ ARu
Y¥Ym BWmT¨ûXûV CWiÓ Øû\ Jj§Úd¡\Õ.

CkR Gi¦dûL ÑZt£«u Y¬ûN G]lTÓ¡\Õ.

¸rLiP AhPYûQ«p EuàûPV LiÓ©¥lûT ¨Wl×.

Y¥®Vp  NUfºo Af£u    BWmT¨ûXúVôÓ ÑZt£«u
TPeLs  Gi¦dûL Jj§ÚdÏm Gi¦dûL   Y¬ûN

CÚNUTdL ØdúLôQm ............... ............... ...............

ùNqYLm 2 2 2

NUTdL ØdúLôQm ............... ............... ...............

NÕWm ............... ............... ...............

YhPm ............... ............... ...............SCERT T
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£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. JÚ Y¥®Vp TPj§u ÑZt£«u Gi¦dûLdÏm NUfºo Af£u
Gi¦dûLdÏm Es[ ùRôPo× Gu]?

2. JÚ JÝeLô] TXúLôQj§tÏ GjRû] NUfºo AfÑLs Es[]? JÚ
JÝeÏ TXúLôQj§u TdLeLÞdÏm ÑZt£«u Y¬ûNdÏm HúRàm
ùRôPo× Es[Rô?

8.3.2 NUfºo ×s°8.3.2 NUfºo ×s°8.3.2 NUfºo ×s°8.3.2 NUfºo ×s°8.3.2 NUfºo ×s°

AÓjÕs[ TPjûR LY². CRtÏ NUfºo úLôÓ Es[Rô? CRtÏ NUfºo úLôÓ
CpûX. B]ôp úYßYûLVô] NUfºûW ùTtßs[Õ. úU$ÚkÕ ApXÕ ̧ ¯ÚkÕ
TôodÏmúTôÕ JúW Uô§¬VôL ùR¬®d¡\Õ..ARôYÕ GkR CWiÓ G§oTdLeL°p
CÚkÕm JúW Uô§¬VôL ùR¬®d¡\Õ. CÕ NUfºo ×s°
G]lTÓm. CkR TPj§u JqùYôÚ TÏ§Ùm JÚ ùTôÚjRUô]
×s°ûV ùTt±ÚlTûR ¿ EtßúSôdLXôm. ARu ûUVm
Y¯úV JÚ úLôÓ YûWkRôp, AÕ TPj§u úLôh¥u CÚ
×\eL°Ûm NUUô] çWj§p ùYhÓ¡\Õ. úUÛm £X
úLôÓLû[ ûUVm Y¯úV YûWkÕ N¬Tôo. CkR TPm NUfºo
×s°ûV ùTt±Úd¡\Õ G]Xôm.
NUfºo ×s°ûV ùTtßs[ £X Be¡X GÝjÕdLû[ Sôm Etß úSôdLXôm.

X H  I  S N Z
CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸úZ Es[Yt±p GûY NUfºo ×s°ûV ùTtßs[] GuTûR
Ï±l©Ó.

2. úUtLiP TPeL°p GûY NUfºWôL Es[]?

3. NUfºo úLôh¥tÏm, NUfºo ×s°dÏm CûPúVÙs[ ùRôPoûT
Eu]ôp á\ Ø¥ÙUô?

8.3.38.3.38.3.38.3.38.3.3 NUfº¬u TVuTôÓLsNUfº¬u TVuTôÓLsNUfº¬u TVuTôÓLsNUfº¬u TVuTôÓLsNUfº¬u TVuTôÓLs

• Sôm TVuTÓjÕm ùTÚmTôXô] ùTôÚhL°p Ïû\kRÕ JÚ YûLVô]
NUfºo CÚdÏm.

• CVk§WjRôp EÚYôdLlTÓm ùTÚmTôXô] ùTôÚhLs NUfºo ùLôiPûYVôL
CÚdÏm. CÕ EtTj§ûV A§LlTÓjÕ¡\Õ.
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CkR AûUl×Lû[ EtßúSôdÏCkR AûUl×Lû[ EtßúSôdÏCkR AûUl×Lû[ EtßúSôdÏCkR AûUl×Lû[ EtßúSôdÏCkR AûUl×Lû[ EtßúSôdÏ

CYtû\ ¿ GeúL Lôi¡\ôn? CkR AûUl×Lû[ RûW«u Y¥YeL°Ûm, Õ¦«p
úTôPlTÓm YiQeL°Ûm Sôm LôQXôm.
CkR AûUl×Ls GqYôß EÚYôdLlTÓ¡u\]?
NoYNU TPeLs ApXÕ LiQô¥ ©mTeLû[ Ju±u TdLj§p Juû\ GpXô §ûNL°Ûm
CûPùY° CpXôUp AûUlT§u êXm CkR AûUl×Ls EÚYôdLlTÓ¡u\]. CÕ
T§jRp (A) RûW®¬l×Ls G]lTÓ¡\Õ. CÕ TPj§u AZûL ªÏ§lTÓjÕ¡\Õ.
ØÝYÕm NUfºWôL CÚd¡\Rô?
T§jRÛdÏ TVuTÓjRlThP A¥TPeLs NUfºWôL Es[]Yô?
A¥TPm / KWXÏ TPeLs NUfºWôL CÚkRôÛm TPm (B) p £X AûUl×Ls UhÓm
NUfºWôL Es[ûR ¿ LY²dLXôm.
TPm (A) p NUfºûW ùTt±ÚdL®pûX GuTûR A±VXôm.
¸rLiPYtû\ EtßúSôdÏ.

T§dL TVuTÓjRlThP A¥Y¥YeLs AûW ùNqYLm, ùNqYLm, AûW NÕWeLs, NÕWeLs,
NUTdL ØdúLôQeLs, AûW NUTdL ØdúLôQeLs B¡VûY BÏm.ùTÚmTôXô]
RûW®¬l×Ls CkR Y¥YeL[ôp EÚYôdLlTÓ¡\Õ.

T«t£ T«t£ T«t£ T«t£ T«t£ - 8.2
1. Be¡X GÝjÕL°u ùT¬V Y¥YeLû[ ùYh¥ EuàûPV T§úYh¥p

JhÓ. JqùYôÚ GÝj§tÏm Ø¥kR A[Ü NUfºo úLôÓLû[ YûW.
(A) NUfºo RuûU CpXôR GÝjÕdLs GjRû]?
(B) JúW JÚ NUfºo úLôhûP ùTtßs[ GÝjÕdLs GjRû]?

    (C)  CWiÓ NUfºo úLôÓLû[ ùTtßs[ GÝjÕdLs GjRû]?
(D) ÑZt£ NUfºûW ùTtßs[ûY GûY?
(E) NUfºo ×s°ûV ùTtßs[ûY GûY?

A¥ /  KWXÏ TPm
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2. ¸rLiP TPeLÞdÏ NUfºo úLôhûP YûW. GÕ NUfºo ×s°ûV ùTtßs[Õ?
NUfºo ×s°dÏm, NUfºo AfÑLÞdÏm HúRàm ùRôPo× Es[Rô?

3. Øu ×\j§p Ïû\kRÕ JÚ NUfºo úLôPôYÕ Es[ CVtûLl ùTôÚhLs
£XYtû\ áß.

4. HúRàm JÚ RûW®¬l×Lû[ YûW. EuàûPV RûW®¬l©p Es[ A¥lTûP
Y¥YeLû[ GÝÕ.

CÕYûW Sôm ®Yô§jRÕCÕYûW Sôm ®Yô§jRÕCÕYûW Sôm ®Yô§jRÕCÕYûW Sôm ®Yô§jRÕCÕYûW Sôm ®Yô§jRÕ

• JúW Uô§¬Vô] Y¥YØm A[Üm ùLôiP TPeLs NoY NUm
G]lTÓm.

• JúW Uô§¬Vô] Y¥Ym B]ôp ùYqúY\ô] A[Üm ùLôiP
TPeLs Y¥ùYôjRûY G]lTÓm.

• Y¥YeLû[ SLojÕRp, ÑZtßRp (A) §Úl×Rp(flip)
ùNnÙmúTôÕ Y¥ùYôjR / NoYNUm Uô\ôÕ.

• TPeLs NUfºo RuûU ApXÕ NUfºo At\ûYVôL CÚdLXôm.
• £X TPeLÞdÏ JußdÏ úUtThP NUfºo úLôÓLs CÚdLXôm.
• ÑZt£ NUfº¬p TPjûR ûUVl×s°ûV ùTôÚjÕ ÑZtßmúTôÕ

CWiÓ ApXÕ êuß Øû\ BWmT ¨ûX«p úRôußm.
• BWmT ¨ûX«p úRôußm Gi¦dûL Y¬ûN G]lTÓm.
• TPeLû[ ùT¬RôdÏRp ApXÕ Ïû\jRp Dilation G]lTÓm.
• NUR[jûR CûPùY° CpXôUp TPeL[ôp ÁiÓm ÁiÓm

AûUlTûR T§jRp (A) RûW®¬l× G]lTÓm.
• NUR[jûR CûPùY° CpXôUp TPeLû[ ÁiÓm ÁiÓm

AûUlTûR T§jRp (A) RûW®¬l× (Tersellation)G]lTÓm.

TXúLôQjûR ÑZtßRp

¸rLiP Y¯Øû\ n TdLeLû[ ùLôiP TXúLôQjûR

YûWV TVuTÓ¡\Õ.

JÚ YhPj§às ÑZt£Lû[ ÁiÓm ÁiÓm ùNnYRôp ÑYôWvVUô] TPeLû[ YûWVXôm.

3600I ùRôPof£VôL EÚYô] TPeL°u Gi¦dûLVôp YÏjRôp ÑZt£ úLôQm ¡ûPdÏm.

¸rLiP TPj§p ùRôPof£VôL EÚYô] TPeL°u Gi¦dûL 8.

JÚ NÕWjûR GÓjÕdùLôiÓ, ARu Ef£ Utßm êûX

®hPeL°u ûUVl×s°ûV ùTôÚjÕ ÑZt±]ôp GkR TPeLs

EÚYôÏm?
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8−/ ≅°ØΚλ

Μôλ Θ∴χÏ ÅÓΚγÓΞΘσΚôΚ ÅγÓΤû∴ Ιτû[ ΞôδΚ♣û∴ιΘôτ− Μôλ ΣôνûΞ♠γΟ

′Ω ÅγÓΤû∴Κ↓τ Ξ⁄ΞδΚρ •úΨ ùΚôÓχΚκΣγÓρΖ∴−

(a) (b) (c)

ΣΟλ 8−0

Τû∴ (a) Μ↔ΞΚ Ξ⁄↑ο ∆ρΖÕ− Τû∴ (b) ΡôσΚς Ξ⁄↑ο ∆ρΖÕ− Τû∴ (c)
ΗδúΚôΠ Ξ⁄↑ο ∆ρΖÕ− úΤσΚηΟ Ξ⁄ΞδΚ↓τ ΣςκΣΖÜΚûΖ ΚηΟ°ϕÕ

≅ϕΘ ΒΟιƒο ÅÓ ΚγΟ ♣û∴ιΘôτ Μôλ−ùΜπΞΚλ+ ΜÕςλ+ ΒûΠΚςλ+ ØχúΚôΠλ

úΤÛλ ΜôµΜÕςδΚ↓τ Σςκ×ΚûΖ ΦπΞôß ΚηΟ°ΥΩôλ Φ∴ Σ⁄ιÕρúΖôλ−

ΒϕΘ ≅ιƒΥôΥιƒο Μ↔ΞΚλ+ ΡôσΚςλ+ ΞγΟλ úΤÛλ ΞγΟ úΚôΠΣÏƒΚ↓τ

Σςκ×ΚûΖ ΦπΞôß ΚηΟ°ΥΩôλ ΦτΣûΘ Σ⁄χΚΩôλ− ≅ΘσÏ Øτ ùΜπΞΚλ

ΜÕςλ+ ΒûΠΚςλ úΤÛλ ΜôµΜÕςλ ùΘôΟνΣô∴ ΣςκΣΖÜΚûΖ Σσ° ′ΩΞσû[

♣û∴Ü áνúΞôλ−

ΜΤΘΖΣΟδΚ↓τ ΣςκΣΖÜΚρ

≅ιƒΥôΥλ 9
20

m

30
m

12m

Road

100m

Road

A

B C

D

E

Road

Μôû
Ω

Μôû
Ω

Μôû
Ω

Á

Á

Á

Á
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6 cm

4 cm

ΒûΘ ùΜµ

0− •θ ∆ρΖ ΣΟδΚ↓τ ΣςκΣΖÜΚûΖ ΚηÓ♦⁄9

(i) (ii) (iii)

(iv) (v) (vi)

ΣΟλ 8−1

1− •θ∆ρΖ ≅γΟΞûΠ♠ο ′Ω ΜΤΘΖΣΟδΚ↓τ ≅ΖÜΚρ ùΚôÓχΚκΣγÓρΖÕ

≅ûΞ  ØσßùΣ[ôΤÛλ  ∆ρΖ∴−  ↑ÓΣγΟ  ↑ΞςδΚûΖ  ΚηÓ♦⁄>

               ΣΟλ ≅ΖÜΚρ ΣςκΣΖÜ   ùΚôÓχΚΣγÓρΖ

                                                                Ξ⁄Ξιƒτ ΣςκΣΖÜ

                 ΜÕςλ ΜÕςιƒτ ΣχΚ A < ΣχΚλ   −−−−−−−−−−−−−−−
≅ΖÜ 04 ùΜ−Á x ΣχΚλ

                    ùΜπΞΚλ ¿Ζλ < 1/ùΜ−Á A < l ´ b 17/ùΜ−Á1

≅ΚΩλ< −−−−−−−−−−

                 ØχúΚôΠλ   ≅⁄κΣχΚλ<4ùΜ−Á A <−−−−−−−−−   5/ùΜ−Á1

∆Υςλ < −−−−−−−−−−−

                  ΒûΠΚςλ ∆Υςλ < 6−5ùΜ−Á A = b ´  h 27ùΜ−Á1

≅⁄κΣχΚλ<−−−−−−−−−

               ΜôµΜÕςλ d1 < 3 ùΜ−Á −−−−−−−−−−−−−−−− −−−−−−−−−−−−−−−

d2 < 2 ùΜ−Á

4 cm

5 cm

4 cm

7 cm

2 cm

5 c
m

2 cm

5 c
m

5 cm

5 cm

5 cm

5 cm14 cm

20 cm

h

h

b

b

d1
d2

ùΜ−Á

ùΜ−Á

ùΜ−Á

ùΜ−Á
ùΜ−Á

ùΜ−Á

ùΜ−Á ùΜ−Á

ùΜ−Á

ùΜ−Á

ùΜ−Á ùΜ−Á

ùΜ−Á

ùΜ−Á

ùΜ
−Á

ùΜ
−Á
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8−0 Μ↔ΞΚιƒτ ΣςκΣΖÜ

ÏΤôν Øχ€Υ ΜôûΩ♠τ ≅ÚúΚ ΙÚ ÅγÓΤû∴ûΥ Ξôδ€∴ôτ ∋ΣΟλ 8−2( ≅ϕΘ

Τû∴ ΣχΚιƒο ∆ρΖ ùΜπΞΚλ úΣôο ΒοΩôΤο ΙÚ ú⊥ô⁄ ΒûΠ ΣχΚιûΘ

ΤγÓλ ùΚôηÓρΖÕ− Φ∴úΞ ≅Õ Γ[χÏû[Υ Μ↔ΞΚΞ⁄↑ο ∆ρΖÕ− ≅ΘàûΟΥ

ΣςκΣΖûΞ ∆τ∴ôο ΚηΟ°ΥØ⁄ÙΤô>

(i) (ii)
ΣΟλ− 8−2

Ρôλ ΣΟιƒο Κôγ⁄ΥΣ⁄ Τû∴♠τ Øû∴ΚÞχÏ ùΣΥ↔ÓúΞôλ CE ^ AB+
ΞûςÙλúΣôÕ Τû∴ ΒÚ ΣôΚδΚΖôΚ ♦↔€[Õ− ≅ƒο Ιτß ùΜπΞΚΞ⁄Ξλ
Τσù[ôτß ØχúΚôΠΞ⁄Ξλ− ∋ùΜδúΚôΠØχúΚôΠλ( ΣΟλ 9.3 (ii).

D ECBτ ΣςκΣΖÜ < 
1
2  h ´  c <   ´ 01 ´ 0/ < 5/ Á1

ùΜπΞΚλ ADCE τ ΣςκΣΖÜ < AE ´  AD = 20 ´  12 = 240 Á1

Μ↔ΞΚλ ABCDτ ΣςκΣΖÜ < D D ØχúΚôΠλ ECBτ ΣςκΣΖÜ∗ùΜπΞΚλADCEτ ΣςκΣΖÜ

< 5/ ∗ 13/ < 2// Á1

20
m

30
m

12m

20
m

20
m

12m

10
m

D A

E

B

C

h

h

a

c

b

Á
Á

Á

Á

Á Á
Á

1
2
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ΒςηÓ ΣςκΣΖÜΚûΖ ΒûΠιÕ ùΤôιΘ ΣςκΣΖûΞÙλ ΚηΟ°úΞôλ−

\ ABCDτ ΣςκΣΖÜ < ADCE τ ΣςκΣΖÜ ∗ ECBτ ΣςκΣΖÜ

= (h ´  a) + 
1
2 (h ´  c)

= h(a +  
1
2 c)

= h 
2a c

2
+æ ö

ç ÷è ø

= h
2a c

2
+æ ö

ç ÷è ø   = 
h
2 (a + a + c)

=
1
2 h (a + b) (Q  c + a = b)

<
1
2 ∆Υςλ ∋ΒûΠΣχΚδΚ↓τ áÓΘο(

h,b úΤÛλ a τ Τƒκ×ΚûΖ úΤÛρΖ áσ°ο ♦ςƒ♠Óλ úΣôÕ

Μ↔ΞΚλ ABDEτ ΣςκΣΖÜ < 
1
2 h (a  + b)

< 
1
2  × 12 × (30 + 20) = 300 Á1

ΦÓιÕχΚôγÓ 0 9 ΒδÏ ΙÚ ↑ûΖΥôγÓ ûΤΘô∴ιƒτ ΣΟλ ∆ρΖÕ ≅Θτ

ΣςκΣΖûΞ ΚηÓ♦⁄−

ΣΟλ− 8−3
¾νÜ 9 úΤσΚôÔλ ΣΟιƒο ΙÚ ØχúΚôΠλ Τσßλ ΙÚ ùΜπΞΚΤôΚ ♦↔χΚØ⁄ΥôÕ−

Φ∴úΞ ΒΘσÏ ΣƒΩôΚ ΒςηÓ ØχúΚôΠδΚρ Τσßλ ùΜπΞΚΤôΚ
♦↔ιÕ ùΚôρúΞôλ− DE AB^ úΤÛλCF AB^ Ξûς− Φ∴úΞ Μ↔ΞΚλ
ABCD êτß ΣôΚδΚΖôΚ ♦↔χΚΣγÓρΖÕ− Ιτß DEFC Φàλ
ùΜπΞΚλ Τσù[ôτß ADED  úΤÛλ CFBD Φàλ ΒςηÓ

ØχúΚôΠδΚρ−

ΒδÏ h = 12
a = 20
b = 30

A F BE

D

h

b

b
a

C

c d

AD  = EC  = h

AE  = a, AB  = b
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Μ↔ΞΚλ ABCDτ ΣςκΣΖÜ < ADED  τ ΣςκΣΖÜ ∗ùΜπΞΚλ DEFCτ  ΣςκΣΖÜ∗ CFBD
ΣςκΣΖÜ

< (
1
2

´  h ´  c) + (b ´  h) + (
1
2

´  h ´  d)

= h 1 1c b d
2 2

é ù+ +ê úë û

= h
c 2b d

2
+ +é ù

ê úë û

= h c b d b
2

+ + +é ù
ê úë û

= h
a b

2
+é ù

ê úë û
(Qc + b + d = a)

Φ∴úΞ Ρôλ Μ↔ΞΚιƒσΚô∴ ΣςκΣΖÜ ΚôÔλ ΞôµκΣôγûΟ ♦τΞÚΤôß ΦÝΘΩôλ

< ∆Υςλ
é ù
ê úë û
sum of parallelsides

2

<
1
2  ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟçςλ x ΒûΠΣχΚδΚ↓τ áÓΘο

 ùΜΥο

0− ΙÚ ΞûςΣΟΘô↓ο wxyz Φàλ Μ↔ΞΚιûΘ ΞûςϕÕ

ΣΟλ8−4(i)ο Κôγ⁄ΥΣ⁄ ùΞγ⁄ ΦÓ−

1− ΣΟλ8−4 (ii)ο Κôγ⁄ΥΣ⁄ xy ΣχΚιûΘ ΒÚ

ΜΤΣôΚδΚΖôΚ Τ⁄ιÕ xyτ ûΤΥ×ρ↓ûΥ

ΚηΟ°ϕÕ A Φ∴ ùΣΥ↔ΟÜλ−8−4 (ii)

2− AZ Φàλ úΚôγûΟ Ξûς−

a

b

W X

YZ

h

ΣΟλ 9.5 (i)

W X

YZ

A

ΣΟλ 9.5 (ii)

 ΒûΠΣχΚδΚ↓τ áÓΘο
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3− ZA τ Ξ→úΥ WXAZτ
Μ↔ΞΚιûΘ ΒςηÓ ÕηÓΚΖôΚ
ùΞγΟÜλ− ΒκúΣôÕ D ZYA  ûΞ ΣΟλ
8−4(iii) ΣΟιƒο Κôγ⁄ΥΣ⁄ AY Η AXτ
úΤο ûΞιÕ X,Y ΙτßλΣ⁄ ùΜµΥÜλ
ΒκúΣôÕ ΡΤχÏ D WZB€ûΟχ€[Õ

ΒκùΣ↔Υ ØχúΚôΠιƒτ
≅⁄ΣχΚιƒτ ¿Ζλ Φτ∴>
ØχúΚôΠιƒτ ΣςκΣΖûΞ
ΚηΟ°Ùλ ΙÚ áσû[ ΦÝÕΚ−

4− ØχúΚôΠλ WZB τ ΣςκΣΖÜλ+ Μ↔ΞΚλ WXAZ τ ΣςκΣΖÜλ Ιúς ↑ΘΤôΚ
ΒÚχÏΤô>ΦπΞôß>

WXAZ Μ↔ΞΚιƒτ ΣςκΣΖÜ < ØχúΚôΠλ WZB τ ΣςκΣΖÜ

< 
1
2  ∆Υςλ × ≅⁄ΣχΚλ < 

1
2  × h × (a + b)

Ï°κ× 9 ΞûςκΣΟΘô↓τ ΜÕςδΚûΖ ΚΠχ€γÓ ΣςκΣΖûΞ Μ↔ΣôνιÕùΚôρ−

ΒûΘ ùΜµ

0− •θΞÚλ Μ↔ΞΚδΚ↓τ ΣςκΣΖÜΚûΖ ΚηÓ♦⁄>

ΣΟλ−8−5 (i) ΣΟλ−8−5 (ii)
1− ΙÚ Μ↔ΞΚιƒτ ΣςκΣΖÜ 05ùΜ−Á1− ΒûΠΣχΚδΚ↓ο Ιτ°τ

¿Ζλ 4ùΜ−Á úΤÛλ ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟçςλ 3ùΜ−Á
Φ±ο Τσù[ôÚ ΒûΠΣχΚιƒτ ¿ΖιûΘ ΚηÓ♦⁄− ΒϕΘ
Μ↔ΞΚιûΘ ΞûςκΣΟΘô↓τ ÁÕ ΞûςϕÕ ΣςκΣΖûΞ Μ↔ΣôνιÕ
ùΚôρ−

2− ABCD ΦτΣÕ 0//Μ−ùΜ−Á ΣςκΣΖΞôΚ ùΚôηÓ ΒûΠΚςΤôÏλ− P
ΦτΣÕ ΒûΠΚςιƒτ ∆ρúΖ ∆ρΖ ΓΘôΞÕ ΙÚ ×ρ↓ Φ±ο
D APB + D CPD ♠τ ΣςκΣΖûΞ ΚηÓ♦⁄>

10 ùΜ−Á 5ùΜ−Á

9 ùΜ−Á

7 ùΜ−Á

Fig. 9.5 (iii)

W X B

Z

A

a b

h

(Y) (Z)

8 ùΜ−Á 6 ùΜ−Á

A                                      B

D                                C
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¾νχΚκΣγΟ ΦÓιÕχΚôγÓΚρ

ΦÓιÕχΚôγÓ 1 9 ΙÚ Μ↔ΞΚιƒτ ΒûΠΣχΚδΚ↓τ ¿ΖδΚρ Øû[úΥ 8ùΜ−Á
úΤÛλ 6ùΜ−Á ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟ çςλ 5ùΜ−Á Φ±ο
Μ↔ΞΚιƒτ ΣςκΣΖûΞ ΚηÓ♦⁄>

¾νÜ 9 Μ↔ΞΚιƒτ ΒûΠΣχΚδΚ↓τ ¿ΖδΚρ Øû[úΥ 8ùΜ−Á+ 6ùΜ−Á−

Β û Π Σ χ Κ δ Κ ↓ τ

¿ΖδΚ↓τ áÓΘο

∋8 ∗ 6( ùΜ−Á < 05ùΜ−Á

Β û Π Σ χ Κ δ Κ Þ χ Ï

ΒûΟΣγΟçςλ < 5ùΜ−Á

          Μ↔ΞΚιƒτ ΣςκΣΖÜ < 
1
2 ∋ΒûΠΣχΚδΚ↓τ ¿ΖδΚ↓τ áÓΘο( ×

∋ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟ çςλ(

                  <  ∋
1
2  ´ 05 ´ 5( ùΜ−Á1

                  <  37ùΜ−Á1

ΦÓιÕχΚôγÓ 2 9 Μ↔ΞΚιƒτ ΣςκΣΖÜ 37/ùΜ−Á1− ΒûΠ ΣχΚδΚ↓ο Ιτ°τ
¿Ζλ 13ùΜ−Á úΤÛλ ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟçςλ 7ùΜ−Á
Φ±ο Τσù[ôÚ ΒûΠΣχΚιƒτ ¿ΖιûΘ ΚηÓ♦⁄

¾νÜ  9 ΙÚ ΒûΠΣχΚιƒτ ¿Ζλ < 13ùΜ−Á

Τσù[ôÚ ΒûΠΣχΚιƒτ ¿Ζλ‘x’ ùΜ−Á Φ∴χ ùΚôρΚ−

Μ↔ΞΚιƒτ ΣςκΣΖÜ < 37/ ùΜ−Á1

ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟ çςλ < 7 ùΜ−Á

\ Μ↔ΞΚιƒτ ΣςκΣΖÜ

<   
1
2

´  ∋ΒûΠΣχΚδΚ↓τ ¿ΖδΚ↓τ áÓΘο( ´

∋ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟçςλ(

\ 480 =     
1
2

´  (24 + x) ´8
Þ 480 = 96 + 4x
Þ 480 - 96 = 4x
Þ 4x = 384

Þ             x =
384

4   =  96 ùΜ−Á

9cm

7cm

6cm

ùΜ−Á

ùΜ−Á

ùΜ−Á
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ΦÓιÕχΚôγÓ 39 ΙÚ Μ↔ΞΚιƒτ ΒûΠΣχΚδΚ↓τ ¿ΖδΚ↓τ ↑€ΘδΚρ
Øû[úΥ 390− ΒûΞΚÞχÏ ΒûΟΣγΟ çςλ 0/ùΜ−Á− Μ↔ΞΚιƒτ
ΣςκΣΖÜ 4//ùΜ−Á1 Φ±ο ΒûΠΣχΚδΚ↓τ ¿ΖδΚûΖ ΚηÓ♦⁄−

¾νÜ 9 Μ↔ΞΚιƒτ ΣςκΣΖÜ < 4//ùΜ−Á1

Μ↔ΞΚιƒτ ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟ çςλ <0/ ùΜ−Á

Μ↔ΞΚιƒτ ΒûΠΣχΚδΚ↓τ ¿ΖδΚ↓τ ↑€Θλ < 3 9 0

ΒûΠΣχΚδΚ↓τ ¿ΖδΚρ 3x ùΜ−Á úΤÛλ x ùΜ−Á Φ∴χ ùΚôρΚ−

Μ↔ΞΚιƒτ  ΣςκΣΖÜ  <   
1
2 ∋ΒûΠΣχΚδΚ↓τ ùΤôιΘλ( ´

∋ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟ çςλ(

Þ 500   = 
1
2 (x + 4x) ´  10

Þ 500   = (x + 4x) 5

Þ 500   = 25x

Þ x       = 
500
25  =  20ùΜ−Á

\  ΙÚ ΒûΠΣχΚλ   < 1/ùΜ−Á

\  Τσù[ôÚ ΒûΠΣχΚλ = 4x = 4 ´  20 = 80ùΜ−Á
∋Q ΒûΠΣχΚδΚρ 390 ↑€Θιƒο ∆ρΖÕ−(

ΦÓιÕχΚôγÓ 4 9 ùΚôÓχΚκΣγÓρΖ ΣΟιƒο ABED ϑν ΒûΠΚςλ Βƒο AB = DE
= 10 ùΜ−Á úΤÛλ D BEC τ ΣςκΣΖÜ 61ùΜ−Á1− CE < 05ùΜ−Á
Φ±ο Μ↔ΞΚλ ABCD τ ΣςκΣΖûΞ ΚηÓ♦⁄>

   ΣΟλ−8−6

¾νÜ9 D BEC τ ΣςκΣΖÜ < 
1
2

´ ≅⁄ΣχΚλ ´ ∆Υςλ

h

A B

CE
16cm

10cm

10cm
D

ùΜ−ÁùΜ−Á

ùΜ−ÁSCERT T
ELA

NGANA



ΜΤΘΖ ΣΟδΚ↓τ ΣςκΣΖÜ 207

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

    72 =  
1
2

´  16 ´  h

     h =  
72 2

16
´

 = 9 ùΜ−Á

Μ↔ΞΚλ ABCD ο

AB <  0/ ùΜ−Á

DC =   DE + EC (Q  DE = AB)

<  0/ ùΜ−Á ∗ 05 ùΜ−Á < 15 ùΜ−Á

\Μ↔ΞΚλ ABCDτ ΣςκΣΖÜ

<  
1
2

´  ∋ΒûΠΣχΚδΚ↓τ áÓΘο( × ∋ΒûΠΣχΚδΚÞχÏ ΒûΟΣγΟ çςλ(

<  
1
2 (AB+BC) h

<  
1
2 ∋0/ ∗ 15( ´ 8 ùΜ−Á1

<  07 ´ 8 ùΜ−Á1

<  051 ùΜ−Á1

ΦÓιÕχΚôγÓ 59úΤôΚτ ΡƒΚûςúΥôςΤôΚ ♣Ωλ ΞôδΚ ↑Úλ♦∴ôτ− •ÝρΖ

ΣΟλ ↑σΣû∴χÏ ∆ρΖ ΡƒΚûςúΥôς ♣Ωιƒτ ΣΟΤôÏλ− ΡƒΚûς

ΣχΚιƒτ ¿Ζλ ΜôûΩúΥôς ΣχΚιƒτ ¿ΖιûΘ úΣôο ΒÚΤΟδÏ

úΤÛλ ΒûΞΚρ ΒûΠ−

ΣΟλ−8−7

Βϕ♣Ωιƒτ ΣςκΣΖÜ 0/+4//Á1 −ΜôûΩχÏλ ΡƒχÏλ ΒûΟΣγΟ çςλ

0//Á− ΡƒΚûςúΥôς ΣχΚιƒτ ¿ΖιûΘ ΚηÓ♦⁄>

Á

ΜôûΩ
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¾νÜ 9 ΜôûΩúΥôς ΣχΚιƒτ ¿Ζλ x Á ΦτΚ−

ΡƒΚûςúΥôς ΣχΚιƒτ ¿Ζλ < 1x Á−

Βςη⁄σÏλ ΒûΟΣγΟ çςλ < 0// Á−

♣Ωιƒτ ΣςκΣΖÜ < 
1
2 ∋ΒûΠΣχΚδΚ↓τ ¿ΖδΚ↓τáÓΘο( ´ ∋ΒûΟΣγΟ çςλ(

  10,500     = 
1
2 (x + 2x) ´  100

  10,500     = 3x ´  50

         x       = 
10,500
3 50´

 = 70 Á−

\ ΡƒχΚûςúΥôς ΣχΚιƒτ ¿Ζλ =  2x = 2× 70

      < 03/ Á

8−1 ΡôσΚςιƒτ ΣςκΣΖÜ

ΡôσΚςιƒτ ΙÚ êûΩ↑γΟλ ≅ûΘ ΒÚ ØχúΚôΠδΚΖôΚ ♦↔χ€[Õ− ΒϕΘ
ØχúΚôΠ ≅ΖÅÓ ΡôσΚςδΚ↓τ ΣςκΣΖûΞ ΚηΟ°Υ ΣΥτΣÓ€[Õ−

ΤúΚω ABCD Φàλ ΡôσΚςιûΘ AC Φàλ êûΩ↑γΟλ ΞûςϕÕ ΒςηÓ
ØχúΚôΠδΚΖôΚ ♦↔ιΘôτ− ØχúΚôΠιƒτ ΣςκΣΖûΞ ΒςηÓ ≅ΖÜΚûΖ
ùΚôηÓ ΚηΟ°ΥΩôλ Φ∴ ΡΤχÏ ùΘ↔Ùλ− Ιτß
≅Θτ ≅⁄ΣχΚλ Τσù[ôτß ≅Θτ
≅⁄ΣχΚιƒ#ÚϕÕ ùΜδÏιÕ ∆Υςλ−

ΤúΚω D, B Κ↓#ÚϕÕ AC χÏ ΒςηÓ ùΜδÏιÕ
úΚôÓΚûΖ ΞûςϕΘôτ− ≅ϕΘ ∆ΥςδΚÞχÏ h1
úΤÛλ h2 Øû[úΥ ùΣΥ↔γΟôτ−

ΡôσΚςλ ABCD τ ΣςκΣΖÜ <  D ABC τ ΣςκΣΖÜ

∗ D ADCτ ΣςκΣΖÜ

<   
1
2  ´  AC  ´  h1 + 

1
2 AC ´  h2

=  
1
2  AC[h1 + h2]

ΡôσΚςλ ABCD ΣςκΣΖÜ < 
1
2 d(h1 + h2)

ΒδÏ d  ΦτΣÕ êûΩ↑γΟλ ACτ ¿ΖΤôÏλ

ΣΟλ−8−8
A

B

C

D

d h 2

h 1
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ØΥτß Σôν
ΒûΠΚςØλ ΙÚ ΡôσΚςλ Φ∴ ΡΤχÏ
ùΘ↔Ùλ− ΡôσΚςιûΘ êûΩ↑γΟλ
Ξ→úΥ ΒςηÓ ØχúΚôΠδΚΖôΚ
♦↔κúΣôλ− ΒςηÓ ØχúΚôΠδΚ↓τ
ΣςκΣΖÜΚ↓τ áÓΘο ΒûΠΚςιƒτ
ΣςκΣΖÜ ΑÏλ− ΒϕΘ Øû[ Ρôλ
ΓσΚ∴úΞ ≅°ϕÕρΖ ãιƒςιƒσÏ
ΙιÕúΣôÏΤô>

ΡôσΚςιƒτ ΣςκΣΖÜ < 
1
2  ´ ∋êûΩ↑γΟιƒτ ¿Ζλ(´êûΩ↑γΟιƒσÏ ΒςηÓ

Φƒν Øû∴♠#ÚϕÕ ΞûςΥκΣγΟ ùΜδÏιÕ úΚôγ⁄τ ¿ΖδΚ↓τ ùΤôιΘλ−

ΦÓιÕχΚôγÓ 6 9 ABCD ΡôσΚςιƒτ
ΣςκΣΖûΞ ΚηÓ♦⁄

¾νÜ 9 ΡôσΚςλ ABCD ΣςκΣΖÜ

< 
1
2 d(h1 +  h2)

êûΩ↑γΟιƒσÏ ΒςηÓ

Φ ƒ ν Ø û ∴ ♠ # Ú ϕ Õ

ΞûςΥκΣγΟ ùΜδÏιÕ

úΚôγ⁄τ ¿ΖδΚ↓τ

ùΤôιΘλ−

AC = (h1 + h2)

h1 + h2 = 12 ùΜ−Á−

a

b

h
h

ΣΟλ−8−0/

D

A

C

B 12cm11cm

ΣΟλ9.11 (i)

D

A

C

B 12cm11cm

h1

h2

ΣΟλ 9.11 (ii)

ùΜ−Á

 0
1
 ù

Μ−
Á

ùΜ−Á

 0
1
 ù

Μ−
Á
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BD êûΩ↑γΟιƒτ ¿Ζλ  < 00 ùΜ−Á−

\ ΡôσΚςιƒτ ΣςκΣΖÜ < 
1
2 d(h1 + h2) < 

1
2  ´ 01 ´ 00 < 5 ´ 00 < 55 ùΜ−Á1−

8−2 Μôµ ΜÕςιƒτ ΣςκΣΖÜ

ΜôµΜÕςιûΘ ΒςηÓ ØχúΚôΠδΚΖôΚ ♦↔κΣΘτ

êΩλ ≅Θτ ΣςκΣΖûΞ ΚηΟ°úΞôλ−ΒλØû[

ØχúΚôΠ ≅ΖÅÓ∋Triangulation( Φ∴κΣÓλ− ABCD ΙÚ
ΜôµΜÕςλ− ΜôµΜÕςιƒτ êûΩ↑γΟδΚρ ΙτßχùΚôτß

ùΜδÏιÕ ΒÚΜΤùΞγ⁄Κρ Φ∴ Ρôλ ≅°úΞôλ−

\  OA = OC,   OB = OD

úΤÛλ ÐAOB= ÐBOC = ÐCOD

= ÐAOD = 900

ABCD ΜôµΜÕςιƒτ ΣςκΣΖÜ < D ABCτ ΣςκΣΖÜ ∗ D ADCτ ΣςκΣΖÜ

<
1
2  ´  AC ´  OB + 

1
2  ´  AC AC ´  OD

=
1
2  ´  AC (OB+OD)

=
1
2  ´  AC ´  BD (Q     OB + OD = BD)

Φ∴úΞ ΜôµΜÕςιƒτ ΣςκΣΖÜ < 
1
2  ´ d1d2 + ΒδÏ d1,  d2 ΦτΣûΞΚρ

êûΩ↑γΟδΚρ− úΞß ↑ΘΤôΚ á[úΞηÓΤô∴ôο ΜôµΜÕςιƒτ ΣςκΣΖÜ ≅Θτ
êûΩ↑γΟδΚ↓τ ùΣÚχΚοΣΩ±ο ΣôƒΥôÏλ−

ΦÓιÕχΚôγÓ 7 9 ΙÚ ΜôµΜÕςιƒτ êûΩ↑γΟδΚ↓τ ¿ΖδΚρ 0/ùΜ−Á úΤÛλ

7−1 ùΜ−Á Φ±ο ≅Θτ ΣςκΣΖûΞ ΚηÓ♦⁄−

¾νÜ 9 Μôµ ΜÕςιƒτ ΣςκΣΖÜ <    
1
2  ´ d1d2 ΒδÏ d1, d2 Α€ΥûΞ

êûΩ↑γΟδΚ↓τ ¿ΖδΚρ

B

A C

D

O

ΣΟλ 9.12

<    
1
2  ´ 0/  ´  7−1 ùΜ−Á1

<    30ùΜ−Á1
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8−3 ♣ΩδΚûΖ ≅ΖιΘο

ΙÚ ♣Ω ≅ΖûΞΥν Θ∴Õ Ï°κúΣγ⁄ο ΙÚ ♣Ωιƒτ ≅ΖûΞ ♦τΞÚΤôß

Ï°ιÕρΖôν− ♣Ωιƒτ ΣςκΣΖûΞ ΚηÓ♦⁄>

S Ξûς

1//

      14 T Ξûς 05/

00/ 5/ R Ξûς

      14 L Ξûς 6/

2/ 3/ Q Ξûς

P#ÚϕÕ

úΤσΚôÔλ ΣΟλ •θΚηΟ ↑ΞςδΚûΖ ùΚôÓχ€[Õ−

0− ♣Ωλ ≅ßδúΚôΠ Ξ⁄↑ο ∆ρΖÕ− ΒΘτ Øû∴Κρ P,Q,R,S,T, úΤÛλ L−

1− PS êûΩ↑γΟΤôΚ ∆ρΖÕ

2− Øû∴Κρ Q úΤÛλ R êûΩ↑γΟιƒτ ΙÚ ΣχΚιƒÛλ T úΤÛλ L
ΤßΣχΚιƒÛλ ∆ρΖÕ−

3− Q ↑#ÚϕÕ AχÏ ΞûςΥκΣÓλ ùΜδÏιÕ úΚôÓ 3/Á ≅ΖÜùΚôηΟÕ−

4− ≅ΖÜ ×ιΘΚιƒο ≅ΖÜΚûΖχ •→ÚϕÕ úΤΩôΚ Σ⁄χΚ úΞηÓλ−
5− ♣Ωλ 1 ØχúΚôΠδΚΖôΚÜλ 1 Μ↔ΞΚδΚΖôΚÜλ ♦↔χΚκΣγÓρΖÕ−

ΣΟιƒ#ÚϕÕ ♦τΞÚλ ≅ΖÜΚûΖ ΚηΟ°ΥΩôλ−

AC = PC - PA

= 110 - 30 = 80 Á

CS = PS - PC

= 200 - 110 = 90 Á

DS = PS - PD

= 200 - 160 = 40 Á

BD = PD - PB

= 160 - 70 = 90 Á

S

P

Q
30
A 40

L 25

C R

T 25

200

160

60110

B
70

ΣΟλ 9.13

D
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D APQ τ ΣςκΣΖÜ <   
1
2 ´ b ´ h  ΜÕς ≅ΩÏΚρ

<  
1
2 ´  2/ ´  3/  <  5// Μ−Á

Μ↔ΞΚλ AQRC τ ΣςκΣΖÜ <  
1
2 ´ h(a + b)

<  
1
2 ´ AC (AQ + CR)

<  
1
2 ´  7/ ´ ∋3/ ∗ 5/(

<  
1
2 ´  7/ ´ 0//

<  3/// Μ−Á−

D CRS τ ΣςκΣΖÜ < 
1
2 ´ CR ´ CS  < 

1
2 ´ 5/´ 8/  <  16// Μ−Á−

Μ↔ΞΚλ PLTS ΣςκΣΖÜ < 
1
2 ´ h(a + b)

< 
1
2 ´ LB (TL + SP)

<  
1
2 ´ 14∋8/ ∗ 1//( (QTL = BD = 90)

< 
1
2  ´ 14´ 18/

<  2514 Μ−Á

♣Ωιƒτ ΣςκΣΖÜ < 5// ∗ 3/// ∗ 16// ∗ 2514

<  0/+814 Μ−Á−SCERT T
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ΒûΘ ùΜµ

ΙÚ ♣Ω ≅ΖûΞΥ↔τ Ï°κúΣγ⁄ο ΙÚ ♣Ωιƒτ ↑ΞςδΚρ •θΚηΟΞôß

∆ρΖ∴− ≅ϕ♣Ωιƒτ ΣςκΣΖûΞ ΚηÓ♦⁄

(i) D Ξûς (ii)

03/

       4/ EΞûς 7/

4/ 4/ C Ξûς

2/ 2/ B Ξûς

A←ÚϕÕ

′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

ϑν ΒûΠΚςιƒτ êûΩ↑γΟλ ΒûΠΚςιûΘ ΒςηÓ ΜνΞΜΤ ØχúΚôΠδΚΖôΚ
♦↔χ€[Õ− ΒÕ úΣôΩúΞ Μ↔ΞΚιƒτ êûΩ↑γΟØλ Μ↔ΞΚιûΘ ΒςηÓ ΜνΞΜΤ
ØχúΚôΠδΚΖôΚ ♦↔χÏΤô>

ØΥτß Σôν

♦τΞÚλ ΡôσΚςδΚ↓τ ΣςκΣΖÜΚûΖ ΚηÓ♦⁄−

(i) (ii) (iii)

ΣΟλ−8−02

8−4 ΣΩúΚôΠιƒτ ΣςκΣΖÜ

ΙÚ ΣΩúΚôΠιûΘ ΣΩ Φ↓Υ Ξ⁄ΞδΚΖôΚ ♦↔ιΘôο ∋ØχúΚôΠλ+ ùΜπΞΚλ−−(

ΣΩúΚôΠιƒτ ΣςκΣΖÜ €ûΟχÏλ− ΙπùΞôÚ ΣÏƒ♠τ ΣςκΣΖûΞ ΤƒκÀÓ ùΜµÕ

áγ⁄∴ôο úΘûΞΥô∴ ùΤôιΘ ΣςκΣΖÜλ €ûΟχÏλ−

C Ξûς

160

30 DΞûς 130

                           90           60 B

40 E Ξûς 60

A←ÚϕÕ

3cm

6cm 5cm

B

A

D

C

7cm 6cm 8cm

2cm

Ξûς

ùΜ−Á ùΜ−Á
ùΜ−Á

ùΜ−Á

ùΜ−Á

ùΜ−Á

ùΜ−Á
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•θΞÚλ ΗδúΚôΠιûΘ ΚΞ± 9 ∋ΣΟλ 8−03(

(i) (ii)
ΣΟλ−8−03

ΣΟλ (i) 9 ΗδúΚôΠλ ABCDE ♠ο AC,AD Φàλ êûΩ↑γΟδΚûΖ ΞûςÙλ
úΣôÕ ΒϕΘ ΗδúΚôΠλ êτß ΣôΚδΚΖôΚ ♦↔€[Õ−

Φ∴úΞ ΗδúΚôΠλ ABCDE τ Σςκ× < DABC τ Σςκ× ∗ DACD  τ Σςκ× ∗ DAED τ Σςκ×
ΣΟλ(ii) 9 ΗδúΚôΠιƒσÏ ADΗ êûΩ↑γΟΤôΚÜλ ≅ΘσÏ ùΜδÏιΘôΚ BF úΤÛλ
CG ΞûςÙλ úΣôÕ ΗδúΚôΠλ ABCDE ΡôτÏ ΣôΚδΚΖôΚ ♦↔χ€[Õ− Φ∴úΞ

ΗδúΚôΠλ ABCDE τ ΣςκΣΖÜ < ùΜδúΚôΠ ØχúΚôΠλ AFBτ Σςκ×  +
Μ↔ΞΚλ BFGCτ Σςκ× ∗ ùΜδúΚôΠ DCGD τ ΣςκΣΖÜ ∗ DAED τ ΣςκΣΖÜ
Γτ> ∋Μ↔ΞΚλ BFGC τ ΒûΠ ΣχΚδΚûΖ ΚηÓ♦⁄(−

ØΥτß Σôν

(i) ♦τΞÚλ ΣΩúΚôΠιûΘ ΣΩ ΣôΚδΚΖôΚ ♦↔ιÕ ∋ØχúΚôΠλ

úΤÛλ Μ↔ΞΚλ( ΣςκΣΖûΞ ΚηÓ♦⁄−

EFGHI τ êûΩ↑γΟλ FI MNOPQR τ êûΩ↑γΟλ NQ

ΣΟλ 8−04SCERT T
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(ii) ΣΩúΚôΠλ ABCDE ΡôτÏ ΣôΚδΚΖôΚ ♦↔χΚκΣγÓρΖÕ−
AD = 8cm,  AH = 6 cm,
AF = 3cm úΤÛλ BF
= 2cm, CH = 3cm
EG  =  2.5cm Φ±ο
ΣΩúΚôΠλ ABCDE
τ  ΣςκΣΖÜ  <
DAFB Σςκ× ∗ −−−−

 D AFB  ΣςκΣΖÜ =      ´  AF ´  BF

=     ´ 3 ´  2 = ….

Μ↔ΞΚλ FBCHτ ΣςκΣΖÜ

<  FH ´ 
(BF CH)

2
+

< 2 ´
+(2 3)
2 [ \  FH = AH - AF]

          D CHDτ  ΣςκΣΖÜ =      ´  HD ´  CH = ….

D ADEτ ΣςκΣΖÜ  =      ´  AD ´  GE = ….

Φ∴úΞ ΣΩúΚôΠλ ABCDEτ ΣςκΣΖÜ < ….

(iii) ΣΟλ 8−06ÛρΖ ΣΩúΚôΠλ MNOPQR τ ΣςκΣΖûΞ ΚηÓ♦⁄

ΒδÏ  MP = 9 ùΜ−Á, MD = 7 ùΜ−Á,  MC = 6 ùΜ−Á, MB = 4 ùΜ−Á,
MA = 2 ùΜ−Á

NA, OC, QD úΤÛλ RB êûΩ↑γΟλ MPχÏ ùΜδÏιÕ

ΣΟλ− 8−06

M CB

R

P

N
O

DA

Q

2cm

2.5cm 3cm

2.5cm

A F
G

E

D

B
C

H

ΣΟλ 9.16

2ùΜ−Á

1−4ùΜ−Á 1ùΜ−Á

1−4ùΜ−Á

1
2

1
2

1
2

1
2
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ΦÓιÕχΚôγÓ 89 •ÝρΖ Ξ⁄Ξιƒτ ΣςκΣΖûΞ ΚηÓ♦⁄> ΦοΩô ≅ΖÜΚÞλ

ÁγΟ↔ο ùΚôÓχΚκΣγÓρΖÕ−

¾νÜ 9 ABCDEτ ΣςκΣΖÜ < D ABH ΣςκΣΖÜ ∗ Μ↔ΞΚλ BCFHτ ΣςκΣΖÜ

∗ D CDF ΣςκΣΖÜ ∗ D DEG ΣςκΣΖÜ ∗ D AEG ΣςκΣΖÜ

D ABHτ ΣςκΣΖÜ < 
1
2

´ AH ´  HB

=  
1
2

´ 25´25

= 
625
2 Á1 = 312.5 Á1

Μ↔ΞΚλ BCFHτ ΣςκΣΖÜ <  
1
2

´  (HB + FC) ´  HF

=  
1
2 (25 + 50) ´  55Á1

=  
75 55

2
´

Á1 = 2062.5 Á1

D CDFτ ΣςκΣΖÜ <
1
2

´ FC ´  DF

=
1
2

´  50 ´  50 Á1 = 1250Á1

D AEDτ ΣςκΣΖÜ =
1
2

´  AD ´  EG

<
1
2

´ 02/´ 5/

< 28// Á1

Φ∴úΞ+ ABCDE τ ΣςκΣΖÜ < 201−4 Á1∗1/51−4 Á1 ∗ 014/ Á1 ∗ 28// Á1

< 6414Á1

A

B

C

D

E

F

G

H

50

50

40

25

25

15

60
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5

ΦÓιÕχΚôγÓ 0/ 9 ≅ßδúΚôΠλ MNOPQRτ ΙπùΞôÚ ΣχΚØλ 4ùΜ−Á úΤÛλ

NQο ΜΤε≠ν ΑÏλ− Ñúςω+ úςΚô Α€úΥôν ùΞπúΞß Ξ→Κ↓ο

ΒûΘ ♦↔ιΘ∴ν− ΒϕΘ ≅ßδúΚôΠιƒτ ΣςκΣΖûΞ ΒÚ Ξ→Κ↓Ûλ

ΚηÓ♦⁄−

Ñúςω Øû[ úςΚô Øû[

(i) (ii)
ΣΟλ 8−08

¾νÜ 9 Ñúςω  úΤσùΚôηΟ  Øû[κΣ⁄  ΒÕ  ϑν  ΙÝδΚô∴
≅ßδúΚôΠλ Φ∴úΞ NQ ΒϕΘ ≅ßδúΚôΠιûΘ
ΒςηÓ ΜνΞΜΤ Μ↔ΞΚΤôΚ ♦↔χ€[Õ− ΒûΘ ¿ Κô€Θ
Τ⁄κ♦τ êΩλ Μ↔κΣôνχΚΩôλ−

ΒκúΣôÕ MNQR Μ↔ΞΚιƒτ ΣςκΣΖÜ

<   3 ´ 
11 5

2
+

<   1 ´ 05 < 21 ùΜ−Á1

Φ∴úΞ ≅ßδúΚôΠλ MNOPQR τ ΣςκΣΖÜ
< 1 ´ 21 < 53 ùΜ−Á1

úςΚô ΣΥτΣÓιƒΥ Øû[

DMNO Τσßλ DRPQ ØΘ#ΥûΞ ÏιÕΥςλ 2ùΜ−Á
ùΚôηΟ ΜνΞΜΤ ØχúΚôΠδΚρ− ΒûΘ ¿ ùΞγ⁄
ΦÓιÕ ΙÚ ØχúΚôΠιƒτ úΤο Τσù[ôτû[
ûΞιÕ Μ↔ΣôνχΚΩôλ−

DMNOτ ΣςκΣΖÜ< ´ 7 ´ 2  < 01 ùΜ−Á1

< DRPQ ΣςκΣΖÜ

ΡôσΚςλ MOPRτ ΣςκΣΖÜ < 7´4 < 3/ ùΜ−Á1

Φ∴úΞ+ ≅ßδúΚôΠλ MNOPQRτ ΣςκΣΖÜ <
3/∗01∗01 < 53 ùΜ−Á1−

N

O

P

Q

R

M

11
cm

N

M O

P

Q

R

8cm

5c
m

4cm
11

cm

ΣΟλ9.20

3cm

3cm

M

N

O

P

Q

R

ΣΟλ 9.21

5 cm

7ùΜ−Á

3ùΜ−Á

4ùΜ−Á
2
ù
Μ−
Á

2
ù
Μ−
Á

00
ù
Μ−
Á

4
ù
Μ−
Á

00
ù
Μ−
Á

M O

P

N

R

Q

1
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ELA
NGANA



Κ∞Θλ VIII218

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

F C

DE

8c
m

18
cm

18
cm

18cm

7cm

A

B

C

DE 4cm

4c
m

6c
m

A B

CD

E

F

28cm

20cm

6c
m

15
cm

24
cm

28cm

20cm

16
cm

Σ♠σ′ , 8−0

0− ùΚôÓχΚκΣγΟ Ξ⁄ΞδΚûΖ ↑ΞςδΚÞχúΚσΣ ♦↔>

(i)  êτß ùΜπΞΚδΚρ (ii) êτß ùΜπΞΚδΚρ           (iii) ΒςηÓ Μ↔ΞΚδΚρ

(iv)  1 ØχúΚôΠδΚρ úΤÛλ  (v) 2 ØχúΚôΠδΚρ
     ΙÚ ùΜπΞΚλ

1− ♦τΞÚλ Ξ⁄ΞδΚ↓τ ΣςκΣΖûΞ ΚηÓ♦⁄>

(i) (ii) (iii)

2− êûΩ↑γΟλ AC < 0/ ùΜ−Á B úΤÛλ D #ÚϕÕ AC χÏ ΞûςΥκΣÓλ

ùΜδÏιÕ úΚôγÓ ¿ΖδΚρ 4ùΜ−Á+ 5ùΜ−Á ∆ûΟΥ

ΡôσΚςλ ABCD τ ΣςκΣΖûΞ ΚηÓ♦⁄>

3− ≅Ú€ÛρΖ ΣΟιƒο ùΞ↓×[ιƒτ ≅ΖÜΚρ

17 ùΜ−Á ´ 13 ùΜ−Á úΤÛλ ∆γ×[ιƒτ ≅ΖÜΚρ

1/ ùΜ−Á ´ 05 ùΜ−Á− Φ±ο ♣Ψ#γΟ ΣÏƒ♠τ

ΣςκΣΖûΞ ΚηÓ♦⁄− ùΞ↓κ×[ úΤÛλ ∆γ×[

ΜγΟδΚ↓τ ≅ΚΩδΚρ ΜΤλ−

3
ù
Μ−
Á

5
ù
Μ−
Á

07
ù
Μ−
Á

07
ù
Μ−
Á

7
ù
Μ−
Á

04
ù
Μ−
Á

1
3
ù
Μ−
Á

05
ù
Μ−
Á

1/ùΜ−Á

17ùΜ−Á

3ùΜ−Á
07ùΜ−Á

17ùΜ−Á

1/ùΜ−Á

6ùΜ−Á

5ù
Μ−
Á
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4− ♦τΞÚλ ♣ΩδΚ↓τ ΣςκΣΖÜΚûΖ ΚηÓ♦⁄> ΦοΩô ≅ΖÜΚÞλ ÁγΟ↔ο

ΘςκΣγÓρΖÕ−

(i) (ii)
5− Μ↔ΞΚιƒτ ΒûΠΣχΚδΚ↓τ ¿ΖδΚ↓τ ↑€ΘδΚρ Øû[úΥ 492

≅ΞσßχÏ ΒûΟΣγΟ çςλ 05ùΜ−Á− Μ↔ΞΚιƒτ ΣςκΣΖÜ 85/ùΜ−Á−1Φ±ο
ΒûΠΣχΚδΚ↓τ ¿ΖδΚûΖ ΚηÓ♦⁄−

6− ΙÚ Κγ⁄Οιƒτ ΘûςκΣÏƒ ΜôµΜÕς Ξ⁄ΞØûΟΥ 2/// ΜÕςΚσΚΖôο
×ûΘχΚΣγÓρΖÕ− ΜôµΜÕςιƒτ êûΩ↑γΟδΚ↓τ ¿ΖδΚρ 34ùΜ−Á úΤÛλ
2/ùΜ−Á− ΙÚ ΜÕς ÁγΟν Κο ì−1/Φ±ο ùΤôιΘ ΘûςχÏ ΑÏλ ùΜΩÜ
Φτ∴>

7− ♦τΞÚλ ΗδúΚôΠ Ξ⁄Ξ ΣΟδΚ↓τ ΣςκΣΖûΞ ú⊥ôƒ Τσßλ úςΚô
ΒÚΞ→Κ↓ο ΚηΟ°ϕΘ∴ν Φ±ο ΗδúΚôΠ ΣςκΣΖûΞ ΚηÓ♦⁄−

15cm

15
cm

15
cm

30
cm

Jyoti Diagram Rashida's Diagram

04
ù
Μ−
Á

2
/
ù
Μ−
Á

04
ù
Μ−
Á

úϖôƒ♠τ ΣΟλ úςΚô↑τ ΣΟλ
04 ùΜ−Á

A B

C

D

E

F G

H

80

40

60

80

50

I

40

70

50

A

B

C

DE

F

G

H
40

30

50

I

20

K

80

40

40

80

60

70
50
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8−5 ΞγΟιƒτ ΣςκΣΖÜ

′Ω úΡςδΚ↓ο Ρôλ ΞγΟιƒτ ΣςκΣΖûΞ

ΚηΟ°Υ úΞη⁄ ΞÚλ− ΒκúΣôÕ ΞγΟιƒτ

ΣςκΣΖûΞ ΞûςΣΟ ΘôûΖ ΣΥτΣÓιƒ

ΚηΟ°ΥΩôλ− 3ùΜ−Á ΑςØûΟΥ ΞγΟιûΘ ΙÚ

ΞûςΣΟ Θô↓τÁÕ ΞûςΥÜλ− ΞγΟιƒσÏρ ∆ρΖ

ΜÕςδΚûΖ ΚΠχ€Ó− ΒΘτ ↑↓λ×Κρ úΡςôΚ

ΒÚχΚôÕ− ΒλØû[♠ο ΞγΟιƒτ úΘôςôΥΤô∴

ΣςκΣΖûΞ ΤγÓúΤ ΚηΟ°ΥØ⁄Ùλ− ΞγΟιƒτ

ΣςκΣΖûΞ Õο#ΥΤôΚ ΚηΟ°Υ úΞù[ôÚ Øû[

∆ρΖÕ−

ΣΟλ 8−11

(i) (ii) (iii)

ΙÚ ΞγΟιûΘ ΞûςϕÕ ≅Θτ Σôƒ ΣÏƒûΥ ♣Ψ#ΟÜλ− ≅ϕΘ ΞγΟιûΘ ΦγÓ

ΣôΚδΚΖôΚ Τ⁄χΚÜλ− ΣΟλ 8−12 (i) úΤÛλ (ii) ΦγÓ ÕηÓΚûΖ ùΞγ⁄ ΦÓιÕ

ΣΟλ 8−12 (iii)ο Κôγ⁄ΥΣ⁄ ≅ûΤχΚÜλ− ΒÕ ΣôνκΣΘσÏ ΒûΠΚςλ úΣôο ùΘ↔€[Õ−

ΞγΟιûΘ 53ΞγΟ úΚôΠ ΣÏƒΚΖôΚ ùΞγ⁄ ΦÓιÕ Θ±ΥôΚ ≅ûΤχÏλ úΣôÕ

ùΜπΞΚ Ξ⁄Ξλ €ûΟχÏλ− ΣΟλ 8−13−

ΣΟλ 8−13

Circumference

R
ad

iu
s

Α
ςλ

Ñσ[Ζ↑ο Σôƒ

ΣΟλ 8−12
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ΒϕΘ ùΜπΞΚιƒτ ≅ΚΩλ Φτ∴> ùΜπΞΚιƒτ ≅ΚΩλ ΞγΟιƒτ ΑςιƒσÏ (r)
ΜΤλ− Ρôλ ΞγΟιûΘ 53 ΞγΟ úΚôΠ ΣÏƒΚΖôΚ ♦↔ιúΘôλ− ΑûΚΥôο ΙπùΞôÚ

ΣχΚØλ 21 ΞγΟúΚôΠ ΣÏƒΚρ ΒÚχÏλ Φ∴úΞ ùΜπΞΚιƒτ ¿Ζλ 21 ΞγΟúΚôΠ

ΣÏƒΚ↓τ ¿Ζλ ΑÏλ− ∋ΒÕ Ñσ[Ζ↑ο Σôƒ(

Φ∴úΞ ΞγΟιƒτ ΣςκΣΖÜ < ∆ÚΞôχΚκΣγΟ ùΜπΞΚιƒτ ΣςκΣΖÜ

< l ´  b

< ∋Ñσ[Ζ↑ο Σôƒ( ´ Αςλ

<
1
2

´ 2 rp ´ r < 2rp

Φ∴úΞ ΞγΟιƒτ ΣςκΣΖÜ < 
2rp

Κ♠σ°τ êΩλ ùΜΥο 9

ëΘνΚ↓τ “ΘôοΤγ” ∋Talmud( Φàλ ×ιΘΚιƒο A < 2rp  ãιƒςιûΘ ΚηΟ°Υ

′[κΣô∴ Øû[ Ιτß ∆ρΖÕ− ΙÚ ΞγΟιƒτ ∆γΣÏƒ ≅û∴ιûΘÙλ Κ♠σ[ôο

Ñσ[Üλ− ΒϕΘ Κ♠û[ Αςιƒτ Ξ→úΥ ùΞγΟÜλ− ΙπùΞôÚ Κ♠ßλ úΡςôΚ

ΒÚχÏλ− ΒΞσû[ ΣΟιƒο Κôγ⁄ ∆ρΖΣ⁄ ≅ÓχΚÜλ− ΡΤχÏ ΒÚΜΤΣχΚ ØχúΚôΠλ

€ûΟχ€[Õ−

(i) (ii)

(iii)
ΒÚΜΤΣχΚ ØχúΚôΠιƒτ ≅⁄ΣôΚλ ΞγΟιƒτ Ñσ[Ζ↑σÏ ΜΤλ− ΒΘτ ∆Υςλ

ΞγΟιƒτ ΑςιƒσÏ ΜΤλ−

Φ∴úΞ ØχúΚôΠιƒτ ΣςκΣΖÜ < 
1
2

´ ≅⁄ΣχΚλ ´ ∆Υςλ

Αςλ

ΞγΟιƒτ Ñσ[ΖÜ

Αςλ
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<  
1
2

´ 2 rp ´ r

<
2rp

\  Φ∴úΞ ΞγΟιƒτ ΣςκΣΖÜ <  2rp

ØΥτß Σôν

ùΞπúΞß ΑςØûΟΥ ΞγΟδΚûΖ ΞûςκΣΟΘô↓τÁÕ ΞûςΥÜλ−

ΜÕςδΚûΖ ΚΠχ€γÓ ΣςκΣΖÜΚûΖ ΚηÓ♦⁄> ãιƒςιûΘ

ΣΥτΣÓιƒ ΣςκΣΖÜΚûΖ ΚηÓ♦⁄> ΒςηûΟÙλ Ικ♦γÓΣôν−

ΦÓιÕχΚôγÓ 009 ΙÚ Κλ♦ 16−4ùΜ−Á ΣχΚ ≅ΖÜûΟΥ ΜÕςΤôΚ ΞûΖχΚκΣÓ€[Õ−

♦τ∴ν ≅úΘ Κλ♦ ¿γ⁄ιÕ ΞγΟΤôΚ ΞûΖχΚκΣÓ€[Õ Φ±ο ΞγΟιƒτ

Αςλ Φτ∴>

¾νÜ 9 Κλ♦♠τ ¿Ζλ < ΜÕςιƒτ Ñσ[ΖÜ

< ∋16−4 ´3( ùΜ−Á < 00/ ùΜ−Á−

ΒϕΘ Κλ♦ ΞγΟΤôΚ ΞûΖχΚκΣÓλ úΣôÕ Κλ♦♠τ ¿Ζλ Ñσ[ΖÜχÏ
ΜΤΤôÏλ−

ΞγΟιƒτ Ñσ[ΖÜ < 00/ ùΜ−Á−

Φ∴úΞ 00/ < 2pr ùΜ−Á

ΞγΟιƒτ Ñσ[ΖÜ <  2pr < 1 ´   ´ r ùΜ−Á

<    r ùΜ−Á

                 \    00/ <   r

                     Þ    r < 
100 7

44
´

 ùΜ−Á

<  06−4 ùΜ−Á

ΦÓιÕχΚôγÓ 019 ΙÚ ΞγΟιƒτ Ñσ[ΖÜ 11ùΜ−Á− ≅Θτ ΣςκΣΖûΞ

ΚηÓ♦⁄−úΤÛλ ≅ûςΞγΟιƒτ ΣςκΣΖûΞÙλ ΚôηΚ−

¾νÜ 9 ΞγΟιƒτ Αςλ r ùΜ−Á Φ∴χ ùΚôρΚ−

Ñσ[ΖÜ <  2pr

22
7

44
7

44
7
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4cm

10cm

R

r

\     2 rp  < 11

1 ´   ´ r  < 11

r  <  11 ´  ´   < 2−4 ùΜ−Á

\ ΞγΟιƒτ Αςλ      < 2−4ùΜ−Á

    ΞγΟιƒτ ΣςκΣΖÜ pr2 <
22 7 7
7 2 2

æ ö´ ´ç ÷è ø  ùΜ−Á
1

             < 27−4 ùΜ−Á1

≅ûς ΞγΟιƒτ ΣςκΣΖÜ < 21 r .
2

p <
1
2
 ´ 27−4 < 08−14 ùΜ−Á1

8−6 ΞγΟΣôûΘ ∋≅οΩÕ( ΞγΟΞΩΥιƒτ ΣςκΣΖÜ

ΙÚ éδΚô↑ο ΞγΟΞ⁄Ξ ΣôûΘ ∆ρΖÕ− ΒΘτ ùΞ↓ΞγΟλ úΤÛλ ∆ρΞγΟλ

ùΣôÕ ûΤΥ ΞγΟδΚΖôÏλ− ΒκùΣôÝÕ ΞγΟΣôûΘ♠τ

ΣςκΣΖûΞ ΚηΟ°úΞôλ−

ùΞ↓ΞγΟλ úΤÛλ ∆ρΞγΟδΚ↓τ ΣςκΣΖÜΚ↓τ

↑ιƒΥôΜλ ΞγΟΣôûΘ♠τ ΣςκΣΖÜ ΑÏλ−

ùΞ↓ ΞγΟιƒτ Αςλ ‘R’ Τσßλ ∆ρ ΞγΟιƒτ Αςλ

‘r’ Φ±ο
ΞγΟ ΣôûΘ♠τ ΣςκΣΖÜ < ùΞ↓ΞγΟιƒτ ΣςκΣΖÜ ,
∆ρΞγΟιƒτ ΣςκΣΖÜ

< pr2  , pr2 <  p(R2 - r2)
Φ∴úΞ+

ΞγΟΣôûΘ♠τ ΣςκΣΖÜ ∋≅οΩÕ( ΞγΟ ΞΩΥιƒτ ΣςκΣΖÜ  <

p(R2 - r2) ≅οΩÕ p(R + r) (R - r)
ΒδÏ R, r Øû[úΥ ùΞ↓+ ∆ρ ΞγΟδΚ↓τ ΑςδΚΖôÏλ−

ΦÓιÕχΚôγÓ 029 ≅Ú€ο ∆ρΖ ΣΟιûΘ ΚΞ±− ≅ƒο Ιúς ûΤΥλ ùΚôηΟ
ΒÚΞγΟδΚρ ∆ρΖ∴− ùΣ↔Υ ΞγΟιƒτ Αςλ
0/ùΜ−Á ′°Υ ΞγΟιƒτ Αςλ 3ùΜ−Á Φ±ο
•θΚηΟΞσû[ ΚηΟ°−

(i) ùΣ↔Υ ΞγΟιƒτ ΣςκΣΖÜ

(ii) ′°Υ ΞγΟιƒτ ΣςκΣΖÜ

(iii) ♣Ψ#ΟΣγΟ ΣÏƒ♠τ ΣςκΣΖÜ

    ∋ΒδÏ p < 2−03(

0/ùΜ−Á

3ùΜ−Á

≅ûςΞγΟιƒτ ΣςκΣΖÜ ΦπΞΖÜ
ΙÚ ΞγΟιûΘ ≅Θτ ↑γΟλ ΒÚ
ΜΤΣôΚδΚΖôΚ ♦↔χ€[Õ ΣΟιƒο
♣Ψ←ΟΣγΟ ΣÏƒ♠τ ΣςκΣΖÜ
Φτ∴ ùΘ↔ÙΤô ≅Õ ΙÚ
≅ûςΞγΟλ
≅ûςΞγΟιƒτ  ΣςκΣΖÜ  <  pr2/2
≅ûςΞγΟιƒτ Ñσ[ΖÜ ΦπΞΖÜ>

r                    r

2

22
7

7
22

1
2
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Κ∞Θλ VIII224

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

A

F

C

H

12
.3

m

B D

E G

25 m

3.4 m

3.4 m

19
.1

 m

LK

¾νÜ9 (i) ùΣ↔Υ ΞγΟιƒτ Αςλ < 0/ ùΜ−Á

Φ∴úΞ ùΣ↔Υ ΞγΟιƒτ ΣςκΣΖÜ < p 2R

< 2−03 ´ 0/ ´ 0/ < 203 ùΜ−Á1

(ii) ′°Υ ΞγΟιƒ∴ Αςλ < 3 ùΜ−Á

′°Υ ΞγΟιƒτ ΣςκΣΖÜ < 
2rp

< 2−03 ´ 3 ´ 3 < 4/−13 ùΜ−Á1

(iii) ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖÜ < ùΣ↔ΥΞγΟιƒτ ΣςκΣΖÜ

                         , ′°Υ ΞγΟιƒτ ΣςκΣΖÜ

< ∋203 , 4/−13( ùΜ−Á1

< 152−65 ùΜ−Á1−

ΦÓιÕχΚôγÓ 03 9 •θΚηΟ ΣΟιƒο ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖûΞ ΚηÓ♦⁄:

¾νÜ 9 ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖÜ < ùΜπΞΚλ ABDCτ ΣςκΣΖÜ ∗

ùΜπΞΚλ EFHG ΣςκΣΖÜ ∗ ≅ûςΞγΟΞΩΥλ AKFEB ΣςκΣΖÜ ∗

≅ûςΞγΟΞΩΥλ CLHGD ΣςκΣΖÜ

      =  (25 ´  3.4) + (25 ´  3.4) + 
1
2

p [(9.55)2 – (6.15)2] + 
1
2

p [(9.55)2 –  (6.15)2]

           =  [85 +  85 +  
22
7

´  15.7 ´  3.4]Á2

     =  (170 + 167.77)Á1

       <  226−66Á1

01
−2
ù
Μ−
Á

08
−0−
Á

14ùΜ−Á

2−3−Á

2−3Á

R =           = 9.55

r =           = 6.15

19.1
2

12.3
2SCERT T

ELA
NGANA



ΜΤΘΖ ΣΟδΚ↓τ ΣςκΣΖÜ 225

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

ΦÓιÕχΚôγÓ 049 •θΚηΟ ΣΟιƒο ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖûΞ ΚηÓ♦⁄

¾νÜ 9 ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖÜ < ADBCLA ΣςκΣΖÜ∗ EFGE ΣςκΣΖÜ
∗ BEGKCB ΣςκΣΖÜ

<  
é ù é ùæ ö æ ö æ ö æ ö æ ö´ p - + p + p -ê ú ê úç ÷ ç ÷ ç ÷ ç ÷ ç ÷è ø è ø è ø è ø è øê ú ê úë û ë û

2 2 2 2 2
21 10.5 7 1 7 1 17.5 7

cm
2 2 2 2 2 2 2 2

<  
1 22 35 7
2 7 4 4

æ ö´ ´ ´ç ÷è ø  ∗ 
1 22 49
2 7 4

æ ö´ ´ç ÷è ø  ∗ 
æ ö´ ´ ´ç ÷è ø

1 22 21 49
2 7 4 4 ùΜ−Á1

<  
385 77 1617
16 4 16

æ ö+ +ç ÷è ø ùΜ−Á
1

<  
2310
16

æ ö
ç ÷è ø ùΜ−Á

1

< 033−264 ùΜ−Á1

8−7 ↑ο#τ ¿Ζλ

•θΚηΟ ΣΟδΚûΖ ΚΞ±ιÕ ♦τΞÚλ ≅γΟΞûΠûΥ éνιƒ ùΜµΚ−

(i) (ii) (iii)

(iv) (v) (vi)
r r r

r

r r

A C

D

B E

F

G

L

K

360o

90o180o

45o
60oxo

2−4ùΜ−Á 6ùΜ−Á

6ùΜ−Á

6ùΜ−Á

ùΜ−Á1
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Κ∞Θλ VIII226

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

r

O

rxo

A B

360o
xo

l

2 rp

ΣΟλ úΚôΠλ ↑ο#τ¿Ζλ ↑ο#τ ¿ΖιƒσÏλ úΚôΠιƒσÏλ

                                     ΒûΟúΥ ∆ρΖ ∆[Ü

(i) 3600 2 rp ´ p p
0

0
360 2 r = 2 r
360

(ii) 1800 pr ´ p p
0

0
180 2 r = r
360

(iii) 900 pr
2 _________

(iv) 450 pr
4 _________

(v) xo l ´ p
0

0 2 r
360

x
= l

(vi) 600 pr
3 _________

úΤσΚηΟ  ↑ΞςδΚ↓ο  ΒÚϕÕ  Ρôλ  ≅°ΞÕ  ΞγΟúΚôΠκΣÏƒ♠τ  ↑ο#τ

¿Ζλ  (l) < 
o

o360
x

 ´ 2 rp  ΒδÏ ‘r’’ ΦτΣÕ ΞγΟιƒτ Αςλ− ‘x’ ΦτΣÕ ΞγΟ

úΚôΠκ ΣÏƒ♠τ ↑ο ûΤΥιƒο ΓσΣÓιÕλ úΚôΠλ− ΞγΟúΚôΠκΣÏƒ♠τ
↑ο#τ ¿Ζλ l Φ±ο

0

0
2 r 360

l x
p

=

l    <  
o

o360
x

 ´ 2 rp

8−8 ΞγΟúΚôΠκ ΣÏƒ♠τ ΣςκΣΖÜ
ΒςηÓ ΑςδΚρ úΤÛλ ΙÚ ↑οΩôο ãΨκΣÓλ ΞγΟιƒτ ΙÚ ΣÏƒûΥ

ΞγΟúΚôΠκΣÏƒ Φτ€ú[ôλ−

r ΑςØûΟΥ ΞγΟιƒτ ΣςκΣΖÜ < 
2rp

ΞγΟúΚôΠκΣÏƒ♠τ ↑ο ûΤΥιƒο ΓσΣÓιÕλ úΚôΠλ x0 Φ±ο

ΞγΟúΚôΠκΣÏƒ♠τ ΣςκΣΖÜλ ≅Θτ úΚôΠØλ úΡν↑€ΘΜΤλ−

ΞγΟúΚôΠκΣÏƒ♠τ ΣςκΣΖÜ 9 ΞγΟιƒτ ΣςκΣΖÜ < xo : 360o

Φ∴úΞ ΞγΟúΚôΠκΣÏƒ OAB τ ΣςκΣΖÜ < 
o

o360
x

 ́  ΞγΟιƒτ ΣςκΣΖÜ

l
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ΜΤΘΖ ΣΟδΚ↓τ ΣςκΣΖÜ 227

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

ΞγΟ úΚôΠκΣÏƒ♠τ ΣςκΣΖÜ OAB =              ´  ´

     =              ´         ´

          =       ´

                                          A  =         ∋ l ΦτΣÕ ΞγΟχúΚôΠκ ΣÏƒ♠τ ¿Ζλ(

ΦÓιÕχΚôγÓ 029 ♦τΞÚλ ΣΟδΚ↓ο ♣Ψ#γΟ ΣÏƒ♠τ ΣςκΣΖÜ ΚηÓ♦⁄:

¾νÜ 9 (i) ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖÜ

< ∋10Á ΣχΚ ≅ΖÜ ùΚôηΟ ΜÕςιƒτ ΣςκΣΖÜ( - ∋10Á Η ↑γΟΤôΚ

ùΚôηΟ ΞγΟιƒτ ΣςκΣΖÜ(

↑γΟλ 10Á Φ±ο Αςλ <    <0/−4Á

? ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖÜ =   (21 ´  21) –               ´         ´             Á1

                                      < 330 - 235−4
                                       < 83−4 Á1

(ii) ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖÜ < ∋10Á ΣχΚ ≅ΖÜ ùΚôηΟ
ΜÕςιƒτ ΣςκΣΖÜ( - ∋3´ΞγΟúΚôΠ ΣÏƒ♠τ ΣςκΣΖÜ(

<  (21 ´  21) –        ´            ´         ´        ´              Á1

<  ∋10 ´ 10( -

21m

21
m

 Á

−Á

lr
2

2pr
x o

360o
r
2

l
r
2

x o

360o pr 2 [pr2 = pr ]
2r
2

21

21

22
7

21
2

21
2( )

90o

360o
22
7

21
2( )4 21

2

´ 22
7 ´ 21

2( )4 ´ ´ 21
2

1
4

22
2

Á

Á

SCERT T
ELA

NGANA



Κ∞Θλ VIII228

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

10.5m

21m

<  ∋330 , 235−4( Á1

   <  83−4 Á1

Σ♠σ′ , 8−1

0− 25ùΜ−Á ´  14ùΜ−Á ≅ΖÜΚρ ∆ûΟΥ ùΜπΞΚ Ξ⁄Ξ Θô↓ο ΒÚϕÕ 2−4ùΜ−Á
↑γΟλ ∆ûΟΥ 45′°Υ ΞγΟδΚρ ùΞγ⁄ ΦÓχΚΣÓ€[Õ− ùΜπΞΚ Θô↓ο
ÁΘØρΖ ΣÏƒ♠τ ΣςκΣΖûΞ ΚηÓ♦⁄−

1− ≅Ú€ο ∆ρΖ ΣΟιƒο ΜÕςιƒσÏρ ≅ûΤϕÕρΖ

ΞγΟιƒτ ΣςκΣΖûΞ ΚηÓ♦⁄− ΜÕςιƒτ ΣχΚλ 1−4ùΜ−Á−

∋Ï°κ× 9 ΞγΟιƒτ ↑γΟλ ΜÕςιƒτ ΣχΚ ≅Ζ↑σÏ ΜΤλ(

2− •θΞÚλ ΣΟδΚ↓ο ♣Ψ#ΟκΣγΟ ΣÏƒΚ↓τ ΣςκΣΖûΞ ΚηÓ♦⁄−

∋Ï°κ× 9 d + 
d
2  + 

d
2  = 42(

d = 21

\ ΜÕςιƒτ ΣχΚλ 10 ùΜ−Á

3− ≅Ú€ο ∆ρΖΣΟλ ΜΤΤô∴
ΑςδΚρ ∆ûΟΥ ΡôτÏ ′°Υ
≅ûς ΞγΟδΚûΖÙλ+ ΜΤΤô∴
ΑςδΚûΖ ∆ûΟΥ ΒςηÓ
ùΣ↔Υ ≅ûς ΞγΟδΚûΖÙλ
ùΚôηÓρΖÕ− ΙπùΞôÚ
ùΣ↔Υ ΑςØλ 31ùΜ−Á
¿ΖØûΟΥÕ− ♣Ψ#γΟ ΣΟιƒτ
ΣςκΣΖûΞ ΚôηΚ−

28
cm

28cm

42cm

d

1
7
ù
Μ−
Á

0/−4  Á

31ùΜ−Á

10  Á

17ùΜ−Á
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ΜΤΘΖ ΣΟδΚ↓τ ΣςκΣΖÜ 229

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

4− ≅Ú€ο ∆ρΖΣΟλ ΡôτÏ

≅ûς ΞγΟδΚûΖÙλ ΒςηÓ

Κôο ΞγΟδΚûΖÙλ

ùΚôηÓρΖÕ− OA = OB = OC
= OD = 14 ùΜ −Á Φ±ο

♣Ψ#ΟκΣγΟ ΣÏƒ♠τ

ΣςκΣΖûΞ ΚηÓ♦⁄−

5− ≅Ú€ο ∆ρΖ ΣΟιƒο A, B, C úΤÛλ D Α€ΥûΞ ΜΤΤô∴ ΑςδΚρ

∆ûΟΥ ΡôτÏ ùΞ↓ ùΘôÓ ΞγΟδΚ↓τ ûΤΥ ×ρ↓Κρ ΑÏλ− ABCD
ΦτΣÕ 6ùΜ−Á ΣχΚ ≅ΖÜ ∆ûΟΥ ΙÚ ΜÕςλ− ♣Ψ#ΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖûΞ

ΚηÓ♦⁄−

6− ΜΤΣχΚ ØχúΚôΠιƒτ

ΣςκΣΖÜ 38 3 ùΜ−Á1 −

ØχúΚôΠιƒτ Øû∴ΚûΖ

ûΤΥΤôΚÜλ ≅Ξσ°τ ΣχΚ

≅ΖÜΚ↓ο ΣôƒûΥ

ΑςΤôΚÜλ ùΚôηÓ êτß

ΞγΟδΚρ ΞûςΥΣγÓρΖÕ−

ΞγΟιƒσÏρ ≅ûΟΣΟôΘ

ØχúΚôΠιƒτ ΣςκΣΖÜ

Φτ∴>

7−(i) ‘a’ Φàλ ΜΤΤô∴ ΑςλùΚôηΟ 3 ΞγΟδΚρ Ιτû[ Ιτß ùΘôγÓχùΚôηÓ

∆ρΖ∴− ≅Ξσ°σÏ ΒûΟκΣγΟ ΣÏƒ♠τ ΣςκΣΖûΞ ΚηÓ♦⁄−

(ii) 13ùΜ−Á ΣχΚ ≅ΖÜûΟΥ ΙÚ ΜÕςιƒτ ΡôτÏ Øû∴Κ↓Ûλ ΜΤΤô∴

ΑςØûΟΥ ΞγΟδΚρ Ιτû[ Ιτß ùΘôÓΤôß ΞûςΥΣγÓρΖÕ− ΞγΟδΚÞχÏ

Τιƒ♠ο ∆ρΖ Κô# ΒΟιƒτ ΣςκΣΖûΞ ΚηÓ♦⁄−

D

A B

C

O

D

A B

C

A

B C
600

600

600

7 cm 7 cm

7 cm7 cm

7 cm 7 cm

6ùΜ−Á

6ùΜ−Á

6ùΜ−Á6ùΜ−Á

6ùΜ−Á

6ùΜ−Á
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Κ∞Θλ VIII230

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

52 m

C

O

Q

21 m
70 m

P

B

A

3.5 cm

E2cmD

A B

C

F

8− ABCD ΦτΣÕ Μ↔ΞΚ
Ξ⁄ΞØûΟΥ ≅γûΟ+ úΤÛλ
ABllCD úΤÛλ

BCDÐ < 8// +  Βƒο
ΒÚϕÕ ΚôοΣÏƒ ΞγΟλ
ùΞγ⁄ ΦÓχΚκΣÓ€[Õ−
AB = BC = 3.5 ùΜ−Á úΤÛλ
DE = 2 ùΜ−Á− ÁΘØρΖ
ΣÏƒ♠τ ΣςκΣΖûΞ

ΚηÓ♦⁄−∋ΒδÏ p  <
22
7 (

0/− 6/Á´41Á ≅ΖÜΚÞûΟΥ ùΜπΞΚΞ⁄Ξ ×οùΞ↓♠τ ΙÚ Øû∴♠ο Ïƒûς

Ιτß 10Á ¿ΖØûΟΥ Κ♠σ[ôο ΚγΟκΣγÓρΖÕ Φ±ο Ïƒûς úΤΥχá⁄Υ

ΣÏƒ♠τ ΣςκΣΖûΞ ΚηÓ♦⁄>

Ρôλ Κσ[ûΞ

Μ↔ΞΚιƒτ ΣςκΣΖÜ <  
1
2  ∋ΒûΠΣχΚδΚ↓τ ¿ΖδΚ↓τ áÓΘο(

´  ∋ΒûΠ ΣχΚδΚÞχÏ ΒûΟκΣγΟçςλ(

ΡôσΚςιƒτ ΣςκΣΖÜ < 
1
2

´  êûΩ↑γΟιƒτ¿Ζλ ´

ΦƒνΣχΚιƒ#ÚϕÕ êûΩ↑γΟιƒσÏ ΞûςΥκΣγΟ ÏιÕúΚôÓΚ↓τ
¿ΖδΚ↓τ ùΤôιΘλ
Μôµ ΜÕςιƒτ ΣςκΣΖÜ  < êûΩ↑γΟδΚ↓τ ùΣÚχΚσΣΩτ.1−
ΞγΟιƒτ ΣςκΣΖÜ < 

2rp ΒδÏ ‘r’’ ΞγΟιƒτ Αςλ
ΞγΟΞΩΥιƒτ ΣςκΣΖÜ < rp(R2-  r2) ≅οΩÕ rp(R + r) (R-r)
ΒδÏ R,  r ΦτΣûΞ Øû[úΥ ùΞ↓ΞγΟ Αςλ Τσßλ
∆ρΞγΟΑςλ−

ΞγΟ úΚôΠκΣÏƒ♠τ ΣςκΣΖÜ < ´ p
0

2
0 r

360
x

 ΒδÏ x° ΦτΣÕ ΒςηÓ

ΑςδΚÞχÏ  ΒûΟúΥ  ≅ûΟΣÓλ  ΞγΟúΚôΠ ΣÏƒ♠τ  ûΤΥιƒο  ΓσΣÓιÕλ

úΚôΠλ− r ΦτΣÕ ΞγΟιƒτ Αςλ−≅οΩÕ =
rA
2
l

 ΒδÏ l ΦτΣÕ

ΞγΟ úΚôΠκΣÏƒ♠τ ↑ο#τ ¿Ζλ+  r  ΦτΣÕ ΞγΟιƒτ Αςλ−

Á
Á

1 ùΜ−Á

2−4 ùΜ−Á
21

 Á

52 Á
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úSo Utßm RûX¸r ®¡RNUmúSo Utßm RûX¸r ®¡RNUmúSo Utßm RûX¸r ®¡RNUmúSo Utßm RûX¸r ®¡RNUmúSo Utßm RûX¸r ®¡RNUm 231

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

10.0 A±ØLm10.0 A±ØLm10.0 A±ØLm10.0 A±ØLm10.0 A±ØLm

úLô© GuTYo §]Øm 2 úLôlûT A¬£ûV NûUdL 4
úLôlûT Ri½ûW TVuTÓjÕYôo. Cuß AYo Åh¥tÏ
£X ®Úk§]o YÚ¡u\]o. AYo 6úLôlûT A¬£ûV
NûUdL úYiÓm. 6 úLôlûT A¬£ûV NûUdL AYÚdÏ GjRû] úLôlûT ¿o
úRûYlTÓ¡\Õ?
CkR Uô§¬Vô] ¨û\V ãr¨ûXLs Sôm Au\ôP
YôrûL«p Nk§dL úS¬Ó¡\Õ. C§p Sôm LY²dL
úYi¥VÕ Gu]ùYu\ôp, JÚ A[®p HtTÓm Uôt\m
Utù\ôÚ A[®p Uôt\jûR ùLôiÓ YÚ¡\Õ.
GÓjÕdLôhPôL
(i) Ts°dÏ YÚûL RÚm UôQYoL°u Gi¦dûL

A§L¬jRôp Auß U§V EQ®u A[Ü Gu]YôÏm? A§L A[®Xô]
U§V EQÜ úRûYlTÓm.

(ii) Sôm Ye¡«p A§L A[®Xô] TQjûR úNªdÏm úTôÕ Sôm ùTßm
Yh¥ûV Tt± Gu] ùNôpXXôm? ¨fNVUôL Sôm ùTßm Yh¥ ùRôûL
A§LUôÏm.

(iii) Sôm YôeÏm ùTôÚhL°u Gi¦dûL Ïû\Ùm úTôÕ ARtLô] ùRôûL
Gu]YôÏm? ùR°YôL ARu ùUôjR ùRôûL Ïû\Ùm.

(iv) 40 úR¿o ùTôhPXeL°u GûP 1.6¡.¡ G²p 20úR¿o ùTôhPXeL°u GûP
Gu]? ùR°YôL 20 úR¿o ùTôhPXeL°u GûP Ïû\Ùm.

úUúX Es[ GÓjÕLôhÓL°$ÚkÕ Sôm LY²dL úYi¥VÕ Gu]ùYu\ôp
JÚ A[®u Uôt\m Utù\ôÚ A[®tÏ Uôt\jûR ùLôiÓYÚ¡\Õ.

 CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

CkR Uô§¬Vô] JÚ A[®u Uôt\m Utù\ôÚ A[®tÏ Uôt\jûR
ùLôiÓ YÚ¡\Õ GuTRtÏ 5 NkRoTeLû[ GÝÕL.

úLô©dÏ Ri½¬u A[Ü GqY[Ü úRûYlTÓ¡\Õ GuTûR Sôm GlT¥
LôiTÕ?CRtÏ T§p, úYiÓùU²p úUÛm £X Uôt\eL°u YûLLû[ Sôm
TôodLXôm.

úSo Utßm RûX¸r ®¡RNUm

Aj§VôVmAj§VôVmAj§VôVmAj§VôVmAj§VôVm 10
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

10.1 úSo®¡R NUm10.1 úSo®¡R NUm10.1 úSo®¡R NUm10.1 úSo®¡R NUm10.1 úSo®¡R NUm

JÚ Ts°«u Y]®Zô®tLôL ÑtßfãZp A¦«u RûXûU, UWLuß SÓm
T¦ûV ùNnV Ø¥Ü ùNnRÕ. ÑtßfãZp A¦«Ûs[ JqùYôÚ YÏl×m ¸úZ
ùLôÓdLlThÓs[Õ.

YÏl×                                  VI    VII    VIII    IX  X

  Ñtß ãZp A¦«p Es[ UôQYoL°u Gi¦dûL 5 7 10 12 15

JqùYôÚ UôQYàm 2ùN¥Lû[ SPúYiÓm, G²p JqùYôÚ YÏl©tÏm
GjRû] ùN¥Ls úRûYlTÓm G] LiÓ©¥.

YÏl× VI        VII VIII        IX        X

ÑtßfãZp A¦«p Es[ UôQYoLs 5 7  10   12     15

úRûYlTÓm ùN¥L°u Gi¦dûL 10 14  20   24    30

úRûYlTÓm ùN¥L°u Gi¦dûLûV Tt± Gu] ùNôpYôn? ùN¥L°u
Gi¦dûLdÏm Utßm UôQYoL°u Gi¦dûLdÏm CûPúV HRôYÕ
Uôt\jûR ¿ Lôi¡\ôVô?CWiÓm A§L¬d¡u\]Yô? ApXÕ Ïû\¡u\]Yô?

 
number of saplings required

number of students  =  = = = …… =
10 14 20 2
5 7 10 1

 = 2 GuTÕ ¨ûXVô]

Juß. CÕ ®¡RNUj§u Uô±$ Guß AûZdLlTÓ¡\Õ. CeÏ ®¡Rm JúW
Uô§¬VôL CÚlTRôp úSo®¡RNUm Guß áß¡ú\ôm.
x, y Gàm HúRàm CWiÓ A[ÜLs Ju\ôL Ïû\¡\Õ (A) A§L¬d¡\Õ G²p

x
y
 GuTÕ Uô±$VôL CÚdÏm (k G] ùLôsL). G]úY x, y úSo®¡R NUj§p

CÚd¡\Õ G] ùNôpXXôm. CûR x ∝ y G] GÝRXôm, Utßm x, y tÏ úSo ®¡R
NUUôL Es[Õ G] T¥dLXôm.

∴  
x
y   =  k     ⇒  x = ky,  k GuTÕ ®¡R NUj§u Uô±$VôÏm.

y1 Utßm  y2 B¡V yu U§l×Ls, xu U§l×L[ô]  x1 Utßm x2 dÏ JjÕ

CÚd¡\Õ G²p 
1 2

1 2
=

x x
y y

úRûYlTÓm ùN¥L°u Gi¦dûL

UôQYoL°u Gi¦dûL

Gi¦dûL
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn
1. úSo®¡R NUj§tÏ 3 ãr¨ûXLû[ GÝÕ.
2. 2, 3, 4 Utßm 5ùN.Á TdLeLû[ÙûPV £X NÕWeLû[ GÓjÕd

ùLôsúYôm. NÕWeL°u TWlT[ûYd LiÓ ¸r Es[
AhPYûQûV ¨Wl×

TdLm(ùN.Á)p TWlT[Ü ùN.Á2p

2

3

4

5

Gu] LY²jRôn? UôßlThP TdL A[ûYd ùLôiÓ HtTÓm
NÕWeL°u TWlT[®p Uôt\m Lôi¡\ôVô? úUÛm TdLeL°u
¿[jûRd ùLôiÓ HtTÓm NÕWeL°u TWlT[ûY LiÓ©¥. ARu
®¡Rm NUUôL Es[Rô? ¨fNVUôL CpûX.

∴ CkR Uôt\m úSo®¡R NUm CpûX.

3. ¸r Es[ûY, LhPRô°p Es[ NUUô] ALXeLû[ ùLôiP
ùNqYLeLs BÏm. JqùYôÚ ùNqYLj§u TWlT[ûY LiÓ©¥jÕ
AhPYûQûV ¨Wl×L.

ùNqYLm 1 2   3   4 5

¿[m (ùN.Á)

TWlT[Ü(ùN.Á2)

TWlT[Ü, ¿[j§tÏ úSo ®¡R NUUôL Es[Rô?

4.. LhPjRôû[ GÓjÕdùLôiÓ JúW A[ÜûPV ¿[m Utßm ùYqúYß
A[ÜûPV ALXm ùLôiP ùNqYLeLû[ EÚYôdÏ.
JqùYôu±tÏm TWlT[ûY LiÓ©¥. ALXm Utßm TWlT[ûYd
ùLôiÓ ¿ Gu] Ø¥Ü ùNnRôn?

1

2

3

5

4
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 1:1:1:1:1: JúW A[ÜûPV 65 úR¿o ùTôhPXeL°u ®ûX ì.2600,
G²p 75 ùTôhPXeL°u ®ûX Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : úR¿o ùTôhPXeLû[ YôeÏm Gi¦dûL A§L¬dÏm úTôÕ
®ûXÙm A§L¬dÏm GuTÕ SUdÏj ùR¬Ùm. G]úY úR¿o
ùTôhPXeL°u ®ûX úR¿o ùTôhPXeL°u Gi¦dûLdÏ
úSoUô\ôL Es[Õ.

            úR¿o ùTôhPXeL°u Gi¦dûL (x)    65    75

®ûX (y)       2600    ?

G]úY 
1 2

1 2

x x
y y

=  CeÏ  x1= 65 y1 = 2600 x2 = 75 y2 = ?

©W§«ÓmúTôÕ 
65

2600  = 
2

75
y   ⇒  y2 = 

×75 2600
65  =  ì.3000

@ 75 ùTôhPXeL°u ®ûX ì.3000.

GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2: W«p ¨ûXVj§u AÚúL, Lôo ¨ßjÕm CPj§p Es[
LhPQeLs ¸úZ ùLôÓdLlThÓs[Õ.
U¦«u Gi¦dûL     ¨ßjÕm LhPQm

(x) (y)
4 U¦YûW ì. 60
8 U¦YûW ì. 100
12 U¦YûW ì. 140
24 U¦YûW ì. 180

¨ßjÕm LhPQm Utßm ¨ßjÕm U¦ úSoUô\$p CÚd¡\Rô
G] N¬Tôo.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: CWiÓ U§l×LÞm T¥lT¥VôL EVoYûR Sôm TôodLXôm.

AûY úSo®¡R NUj§p Es[Rô? 
x
y
u U§l× Gu]?

AÕ Uô±$VôL CÚkRôp, AûY úSo ®¡RNUj§p CÚdÏm. CpûX
Gu\ôp AûY úSo ®¡RNUj§p CÚdLôÕ. ¸r Es[Yt±p
N¬lTôodLXôm.

x
y
 = 

4
60 , 

8
100 , 

12
140 , 

24
180

CûYVôÜm NUªpûX GuTûR ¿ ÑXTUôL LY²dLXôm. BLúY
AûY úSo®¡RNUj§p CpûX.

GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3: 8Á EVWm Es[ LmTj§u ¨Zp 10Á ¿[UôL Es[Õ..
CúR ̈ TkRû]«p 40Á ¿[Øs[ ̈ ZûX ùLôiP UWj§u EVWm
Gu]?
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¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ¨Z$u ¿[m, LmTj§u EVWj§tÏ úSo®¡Rj§p Es[Õ.

G]úY 
1 2

1 2

x x
y y

=   CeÏ x1 =  8Á    y1 = 10Á      x2 = ?  y2 = 40Á

©W§«Ó  
8

10  =  2

40
x

   ⇒ x2  =  
×8 40
10  = 32Á

G]úY UWj§u EVWm 32Á BÏm.
GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4: 50$ ùLôs[[Üd ùLôiP JÚ ùRôh¥ûV 5U¦ úSWj§p

JÚ ÏZôn ¨Wl×m. 75$ ùLôs[[Ü ùLôiP JÚ ùRôh¥ûV ¨WlT
GqY[Ü úSWm BÏm?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: ùRôh¥«p Es[ ¿¬u L]A[Ü ∝  ̈ Wl×YRtÏ úRûYVô] úSWm.

G]úY CeÏ 
1 2

1 2

x x
y y

=  CeÏ x1= 50$   y1 = 5U¦  x2 = 75$   y2=?

50 75
5 x

=  ⇒  x  = 
75 5

50
×

 = 
37515

50 2
 = 7  1

2 U¦

75$ ùLôs[[Ü Es[ ùRôh¥ûV ¨WlT úRûYVô] úSWm

7  1
2 U¦VôÏm.

GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5: 20Á Õ¦«u ®ûX ì.1600 G²p 24.5Á Õ¦«u ®ûX
Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ®ûX, Õ¦«u ¿[j§tÏ úSo®¡Rj§p Es[Õ. G]úY 
1 2

1 2

x x
y y

=

G]úY x1 = 20Á y1 = ì.1600,  x2 = 24.5Á  Utßm y2 =  ?

©W§«Ó =
2

20 24.5
1600 y  ⇒   x2  =  

×1600 24.5
20   = ì.1960

@ G]úY 24.5Á Õ¦«u ®ûX ì.1960.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

TdLj§p Es[ TPj§p
çWj§u A[ûYd ùLôiÓ
(i) ®_VYôPô Utßm
®NôLTh¥Qm (ii) §ÚlT§-
YWeLp CûPúV Es[
N¬Vô] çWjûR LQd¡ÓL.
CeÏ TPj§u A[ÜúLôp
 1 ùN.Á : 30000000 ùN.Á

Warangal

Vijayawada

Visakhapatnam

Tirupati

YWeLp ®NôLlTh¥]m

®_VYôPô

§ÚlT§

A[Ü :
  1ùN.Á = 300 ̧ .Á

Bk§W
 ©W

úRx

ApXÕ

1 ùN.Á = 300 ¡.Á

y2y2

ùRXe
Lô]ô
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

T«t£T«t£T«t£T«t£T«t£-10.110.110.110.110.1

1. JÚ Ï±l©hP RWjûR EûPV 5Á Õ¦«u ®ûX `.210 BÏm. (i) 2Á
(ii) 4Á (iii) 10Á (iv) 13Á A[ÜûPV AúR RWjÕ¦«u ®ûXûVd LiÓ©¥.

2. AhPYûQûV ¨Wl×L.

Bl©sL°u Gi¦dûL 1 4 7 12 20

Bl©sL°u ®ûX ` 8 ……. …….. …….. ……….
3. 48 ùSpêhûPL°u ®ûX `.16,800 G²p 36 ùSp êhûPL°u ®ûXûVd

LiÓ©¥.
4. SôuÏ SToLû[d ùLôiP JÚ ÏÓmTj§u UôRf ùNXÜ `.2,800 G²p 3

SToLû[ÙûPV ÏÓmTj§u UôRf ùNXûYd LiÓ©¥.
5. JÚ LlT$u ¿[m 28Á, ARu TônUWj§u EVWm 12Á BÏm. CúRúTôp JÚ

Uô§¬ LlT$u TônUWj§u EVWm 9ùN.Á G²p AkR Uô§¬ LlT$u ¿[m Gu]?
6. 5Á 60ùN.Á EVWm Es[ JÚ ùShûP LmTj§]ôp ®Ým ̈ Z$u ¿[m 3Á20ùN.Á.

AúR NUVj§p (i) 10Á50ùN.Á EVWØs[ LmTj§]ôp ®Ým ¨Z$u ¿[jûRÙm
(ii) 5Á ¿[Øs[ ¨ZûXEûPV LmTj§u EVWjûRÙm LiÓ©¥.

7. NWdÏ  Ht\lThP JÚ NWdÏ Yi¥ 25¨ªPj§p 14¡.Á TVQm ùNnÙm. AúR
úYLj§p 5U¦ úSWj§p AkR Yi¥ GqY[Ü çWm TVQm ùNnÙm?

8. 12 L]Uô] Lô¡R RôsL°u GûP 40¡. AúR Lô¡R RôsLs 16
2
3  ¡.¡ GûP

CÚkRôp A§p Es[ RôsLs GjRû]?
9. JÚ ×ûLYi¥ 75¡.Á/U¦ ºWô] úYLj§p ùNp¡\Õ.

(i) 20¨ªPj§p GqY[Ü çWm ùNpÛm?
(ii) 250¡.Á çWm ùNpX GqY[Ü úSWm úRûYlTÓm?

10. Áf£ß ªu]Ô (Microchip) LÚ®«u §hPj§u A[ÜúLôp 40:1. §hPj§u ¿[m
18ùN.Á G²p ªu]Ô LÚ®«u EiûUVô] ¿[m Gu]?

ùNVp§hPmùNVp§hPmùNVp§hPmùNVp§hPmùNVp§hPm

1. Ck§V YûWlTPjûR GÓjÕdùLôs. AeÏ TVuTÓj§V A[ûY Ï±jÕùLôs.
HRôYÕ CWiÓ SLWeLÞdÏ CûPúV Es[ çWjûR A[dLÜm.
AûYLÞd¡ûPúV Es[ EiûUVô] çWjûR LQd¡ÓL.

2. 5 SToLÞdÏ ApYô ùNnV ¸úZÙs[ ùTôÚhLs úRûYTÓ¡\Õ. Ñ´/WûY
= 250¡, NodLûW = 300¡, ùSn=200¡, Ri½o=500ª.$ ®¡RNUm
LÚjûR TVuTÓj§ Eu YÏl©p Es[ UôQYoLÞdÏ ApYô RVô¬dL
úRûYVô] ùTôÚhL°u A[ûY U§l©Ó.

    11.  JÚ YûWTPm, UÚjÕYoLs Utßm YZdL¯OoL°u NWôN¬ YVÕ 40 G]
ùLôiÓs[Õ. UÚjÕYoL°u NWôN¬ 35 Utßm YZdL¯OoL°u NWôN¬
50 G²p  UÚjÕYoL°u Gi¦dûLdÏm, YZdL±OoL°u
Gi¦dûLdÏm Es[ ®¡RjûR LiÓ©¥?
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÷ 2 ÷ 4 × 2

× 2 × 4 ÷ 2

× 3

÷ 3

10.2 RûX¸r ®¡RNUm10.2 RûX¸r ®¡RNUm10.2 RûX¸r ®¡RNUm10.2 RûX¸r ®¡RNUm10.2 RûX¸r ®¡RNUm

JÚ TôoNp LmùT²«p £X TôoNpLs ThÓYôPô ùNnV úYi¥ CÚkRÕ. 36

SToLû[ ûYjÕdùLôiPôp 12 SôhL°p Ø¥Ùm. 18 SToLû[ ùLôiÓ ThÓYôPô

ùNnRôp 24 SôhLs BÏm. BhL°u Gi¦dûL Tô§VôÏmúTôÕ SôhL°u

Gi¦dûL CÚUPeÏ B¡\Õ GuTûR Tôo. JÚ úYû[ LmùT² 72 SToLû[

ûYjÕd ùLôiPôp, SôhLs Tô§VôÏUô?

Bm. Sôm ¸úZ Es[ AhPYûQûV TôolúTôm.

             BhL°u  Gi¦dûL 36 18 9 72 108

úRûYVô] LôXm 12 24 48 6 4

JÚ LmùT² TôoNpLs Aû]jÕm JúW Sô°p ThÓYôPô ùNnV úYiÓm G²p
GjRû] BhLs úRûYlTÓm?

CWiÓ A[ÜL°u UôßRpL°p, Ju±u A[Ü A§L¬dÏm úTôÕ AúR
®¡Rj§p Utù\ôu±u A[Ü Ïû\¡\Õ.AúR úTôp Ju±u A[Ü Ïû\Ùm
úTôÕ AúR ®¡Rj§p Utù\ôu±u A[Ü A§L¬d¡\Õ, CûR RûX¸r ®¡RNUm
Gu¡ú\ôm. úUúX á\lThÓs[ GÓjÕLôh¥p BhL°u Gi¦dûLÙm SôhL°u
Gi¦dûLÙm JußdùLôuß RûX¸r ®¡R NUUôL Es[Õ.

Ï±ÂhÓ Y¥®p CûR ¸rLiPYôß ùNôpXXôm.

úRûYVô] SôhL°u Gi¦dûL ∝
1

number of persons engaged

x, y RûX¸r ®¡R NUj§p Es[Õ G²p x ∝
1
y

x = k
y
 CeÏ k GuTÕ ®¡R NUj§u Uô±$VôÏm.

xy = k.

y u U§l×L[ô] y1 Utßm y2 B¡VûYL°u U§l×Ls, x u U§l×L[ô] x1

Utßm x2 dÏ JjÕ CÚkRôp x1y1 = x2y2 (= k), (A) 1

2

x
x

 = 2

1

y
y

.

úRûYVô] BhL°u Gi¦dûL
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn
1. ¿ TôojR RûX¸r ®¡RNUj§u 3 ãr¨ûXLû[ GÝÕL.

2. LhPjRô°u úUp AÓjRÓjRôtúTôp Es[ 12 NÕWeLû[
TVuTÓj§ TpúYß T¬UôQeL°p ùNqYLeLû[ EÚYôdÏ.
AeÏ EÚYô] ùNqYLeL°u ¿[jûRÙm, ALXjûRÙm
LQd¡Ó. ¸rEs[ AhPYûQ«p U§l×Lû[ Ï±.

ùNqYLm ¿[m   ALXm   TWlT[Ü
Gi (ùN.Áp) (ùN.Á.p)  (N.ùN.Áp)

1 l1…… b1…… ……...

2 l2…… b2…… ……...

3 l3…… b3…… ……...

4 l4…… b4…… ……...

5 l5…… b5…… ……...

6 l6…… b6…… ……...

¿ Gu] LY²jRôn? ¿[m A§L¬jRôp ALXm Ïû\¡\Õ Utßm
UßRûXVôLÜm AúRúTôp Es[Õ. (Uô\ô TWlT[®p) ¿[Øm, ALXØm
JußdùLôuß RûX¸r ®¡RNUj§p CÚd¡\Rô?

GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6: 36 BhLs JÚ ÑYtû\ LhP 12 SôhLs BÏm. 16 BhLs
    AkR ÑYtû\d LhP GjRû] SôhLs BÏm?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : BhLs Ïû\Ùm úTôÕ, ÑYtû\ LhÓYRtLô] úSWm AúR®¡Rj§p
A§L¬dÏm. G]úY BhL°u Gi¦dûL, SôhL°u
Gi¦dûLdÏ RûX¸ZôLúY CÚdÏm.

G]úY CeÏ 1

2

x
x

= 2

1

y
y

x1 = 36úYûXVôhLs, y1 = 12 SôhLs
x2 = 16 úYûXVôhLs Utßm y2 = ? SôhLs

  BhL°u Gi¦dûL  SôhL°u Gi¦dûL

36 12

16 y2

©W§«ÓL, 236
16 12

y
=   ⇒ y2 = 

×12 36
16  = 27 SôhLs.

G]úY, 16 BhLs ÑYtû\ LhP 27 SôhLs BÏm.

 

1

2

3

4

5

6

úYûXVôhLs Ïû\Ùm úTôÕ

36 ÷ x = 16  ⇒ x = 
36
16

G]úY SôhLs AúR
®¡Rj§p A§L¬dÏm.

 i.e.  x × 12 = 
36
16

 × 12

       = 27 SôhLsSCERT T
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£k§jÕ ®Yô§, GÝÕ.£k§jÕ ®Yô§, GÝÕ.£k§jÕ ®Yô§, GÝÕ.£k§jÕ ®Yô§, GÝÕ.£k§jÕ ®Yô§, GÝÕ.

JqùYôÚ Uôt\Øm ®¡RNUj§p Es[Õ G] Sôm á\Ø¥ÙUô?

JÚ ×jRLj§p 100 TdLeLs Es[]. T¥jR TdLeL°u Gi¦dûL Utßm
T¥dLôUp ®hP TdLeL°u Gi¦dûLÙm GlT¥ UôßTÓm?

  T¥jR TdLeL°u Gi¦dûL (x)  10  20 30    50 70

T¥dLôUp ®hP Á§ TdLeLs (y) 90 80 70 50 30

T¥jÕ Ø¥jR TdLeLs T¥lT¥VôL A§L¬dÏm úTôÕ T¥dLôUp ®hP TdLeL°u
Gi¦dûL Gu]Yô¡\Õ? ®Y¬.

T«t£T«t£T«t£T«t£T«t£-10.210.210.210.210.2

1. ¸r Es[ AhPYûQûV LY²jÕ A§p GkR CWiÓ Uô±L°u ú_ô¥Ls
(CeÏ x Utßm y ) RûX¸r ®¡RNUj§p Es[Õ G] LiÓ©¥.

(i) x 50 40 30 20 (ii) x 100 200 300 400

y 5 6 7 8 y 60 30 20 15

(iii) x 90 60 45 30 20 5

y 10 15 20 25 30 25

2. JÚ Ts°, ×jRLeLs YôeÏYRtLôL ̀ .6000 ùNX®Ó¡\Õ. CkR ®YWjûR
ùLôiÓ ¸r Es[ AhPYûQûV ¨Wl×L.

JqùYôÚ ×jRLj§u ®ûX (`.p) 40 50 75

Yôe¡V ×jRLeL°u 150 100 75
Gi¦dûL

3. JÚ LhPjRôû[ GÓjÕdùLôiÓ ùYqúYß ¨ûW, ¨WpLû[d ùLôiÓ 48
NÕWeLû[ AûU.

12 Columns 8 Columns

6 
R

ow
s

4 
R

ow
s

12 ¨WpLs 8 ¨WpLs

4 
¨û

WL
s

6 
¨û

WL
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¨ûWL°u Gi¦dûL (R) 2 3 4 6 8

¨WpL°u Gi¦dûL (C) --- --- 12 8 ---

Gu] LY²jRôn? R A§L¬jRôp, C Ïû\Ùm

(i) Is R1 : R2 = C2 : C1?

(ii) Is R3 : R4 = C4 : C3?

(iii) R Utßm C JußdùLôuß RûX¸r ®¡RNUj§p Es[Rô?

(iv) CûR 36 LhPeLû[d ùLôiÓ ùNnL.

YÏl× ùNVp§hPmYÏl× ùNVp§hPmYÏl× ùNVp§hPmYÏl× ùNVp§hPmYÏl× ùNVp§hPm

EeLs YÏl©p JÚ YôWj§p YkR
UôQYoLs Utßm YWôR UôQYoL°u
Gi¦dûLûV ùLôiÓ JÚ
AhPYûQûV RVôoùNn.

Eu SiToLÞPu ®Yô§jÕ EuàûPV
Ï±lûT Eu T§úYh¥p GÝÕ.

Sôm CeÏ £X GÓjÕdLôhÓLû[
¾odLXôm.

GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 : JÚ ®Ó§«p 100 UôQYoLÞdLô] EQÜ ùTôÚhLs 40

SôhLÞdÏ úRûYVô] A[Ü CÚd¡\Õ. 4 SôhLs L¯jÕ 20

UôQYoLs A§LUôL ®Ó§«p úNokRôp EQÜ ùTôÚhLs GjRû]

SôhLÞdÏ úTôÕUô]RôÏm?

¾oÜ::::: UôQYoL°u Gi¦dûL A§LUô]Rôp, EQÜl ùTôÚhLÞm

AúR®¡Rj§p Ïû\kÕ ¾okÕ úTôÏm.G]úY CÕ RûX¸r®¡R

NUm BÏm.

          EQÜ ùTôÚhLs   UôQYoL°u

          úRûYlTÓm SôhLs Gi¦dûL

40 100

      4 SôhLs L¯jÕ 36 100

x 120

ûL«Úl× A¬£ 100 UôQYoLÞdÏ 36 SôhLÞdÏ úTôÕUô]Õ G²p

120 UôQYoLÞdÏ GjRû] SôhLÞdÏ úTôÕUô]RôÏm GuTÕ úLs®VôÏm.

YôWj§u

SôhLs

 YkR
UôQYoL°u
Gi¦dûL   (x)

 YWôR
UôQYoL°u
Gi¦dûL (y) x.y

§eLs

ùNqYôn

×Ru

®VôZu

ùYs°

N²
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36
x   =   

120
100

3

36x =
10 0×

12 0
30 days=

GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8: JÚ Lôo 60¡.Á/U úYLj§p TVQm ùNnÕ úNW úYi¥V
CPj§tÏ 4U¦ úSWj§p ùNu\ûP¡\Õ. AúR Lôo 80¡.Á/U úYLj§p
ùNu\ôp GjRû] U¦ úSWj§p ùNu\ûPÙm?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: úYLm A§L¬jRôp, AúR ®¡R NUj§p GÓjÕdùLôsÞm úSWØm
Ïû\Ùm. G]úY GÓjÕdùLôsÞm úSWm AúR çWj§tÏ YôL]j§u
úYLj§tÏ RûX¸r ®¡RUôL CÚdÏm.

          Øû\ I     Øû\ II
úYLm úSWm úYLm úSWm

60 4 60  4

80 x 80  y

60
80 4

x
= 60 × x = 80

60 × 4 = 80 × x
60
80

x =

60 4 3 hr.
80

x ×
= =

804
60

y÷ =

4 60 3 .
80

y hr×
= =

GÓjÕdLôhÓ 9 :GÓjÕdLôhÓ 9 :GÓjÕdLôhÓ 9 :GÓjÕdLôhÓ 9 :GÓjÕdLôhÓ 9 : JÚ ¿o ùRôh¥ûV 1 U¦ 20¨ªPm ¨WlT 6 ÏZônLs
úRûYlTÓ¡\Õ. AúR Uô§¬ YûLûV NôokR 5 ÏZônLs ùLôiÓ
¿ûW ¨WlT GqY[Ü úSWm úRûYlTÓm?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ¿o ùRôh¥ûV ¨WlT úRûYVô] úSWjûR x ¨ªPm G] ûYjÕd
ùLôs[Xôm. G]úY SUdÏ ¸Ýs[ AhPYûQ ¡ûPdÏm.

ÏZônL°u Gi¦dûL 6 5

úSWm (¨ªPm) 80 x

ÏZônL°u Gi¦dûL Ïû\V, ¿o ùRôh¥ûV ¨WlT úSWm
A§L¬dÏm.

UôQYoL°u Gi¦dûL A§L¬lTRôp

100  × x = 120 ⇒ x = 
120
100

BLúY SôhL°u Gi¦dûL AúR ®¡Rj§p
Ïû\Ùm i.e.  36 ÷ x

= 36 ÷ 
120
100

⇒ 36 × 
120
100  = 30 SôhLs

x × x÷

(or)

SôhLs

U¦

U¦

100
120
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G]úY CÕ RûX¸r ®¡R NUm BÏm.

G]úY, 80 ×  6 = x ×  5 [x1 y1 = x2 y2]

(A)     
80 6

5
x×

=

(A)    x = 96 ¨ªPm.

5 ÏZônL[ôp ¿o ùRôh¥ûV ¨WlT

96¨ª.  (A) 1U¦ 36¨.BÏm.

T«t£T«t£T«t£T«t£T«t£-10.310.310.310.310.3

1. £¬ GuTY°Pm 1¡. `.8 ÅRj§p 5 ¡úXô EÚû[¡ZeÏ YôeL úRûYVô]
TQm Es[Õ. AúR TQjûRd ùLôiÓ ¡úXô `.10 Gàm ÅRj§p
GjRû] ¡úXô YôeL Ø¥Ùm?

2. JÚ ØLôªp 70 SôhLÞdÏ 500 SToLÞdÏ EQÜ CÚl©p Es[Õ.
úUÛm 200 SToLs A§LUôL ØLôªp úNokRôp GqY[Ü SôhLÞdÏ
úTôÕUô]RôL CÚdÏm?

3. 36 BhLs JÚ úYûXûV 12 SôhL°p Ø¥lTôoLs. 9 BhLs AqúYûXûV
GjRû] SôhL°p Ø¥lTôoLs?

4. ûNd¡s NYô¬ ùNnÙm JÚYo 28¡.Á çWjûR 2U¦ úSWeL°p ùNpYôo.
56¡.Á çWjûR AúR úYLj§p GjRû] U¦ úSWj§p ùNpYôo.

5. JÚ LlTp JÚ Ï±l©hP çWjûR 10U¦ úSWj§p 16 LPpûU/U¦
úYLj§p LPdÏm. AúR çWjûR 8U¦ úSWj§p LPdÏm úTôÕ GqY[Ü
úYLm A§L¬dÏm? (LPpûUp GuTÕ LPp çWjûR A[dÏm A[®u
AXÏ BÏm.ARôYÕ 1852 ÁhPoLs)

6. JÚ ¿oùRôh¥ûV 
11
2  U¦úSWj§p ¨WlT 5 ÏZônLs úRûYlTÓ¡\Õ.

AûWU¦ úSWj§p ùRôh¥ûV ¨WlT GjRû] ÏZônLs úRûYlTÓm?

7. 15 BhLs JÚ ÑYtû\ 48U¦ úSWj§p LhÓYôoLs. 30U¦ úSWj§p
AúR ÑYtû\ LhP GjRû] BhLs úRûYlTÓm?

8. JÚ Ts°«p JÚ SôÞdÏ 8 ©¬úYû[Ls JqùYôußm 45¨ªP LôXm
SPdÏm. JÚ SôÞdÏ 6 ©¬úYû[Ls Gu\ôp GqY[Ü ̈ ªP LôX AYLôNm
JqùYôÚ ©¬úYû[dÏm ¡ûPdÏm. (Ts°«u U¦ úSWm CWi¥tÏm Juú\)

5 ÏZônLs Es[ ùRôh¥

6 ÏZônLs Es[ ùRôh¥
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9. Z GuTÕ x dÏ úSoUô\ôXôLÜm y dÏ RûX¸ZôLÜm UôßTÓ¡\Õ. xdÏ
12% A§L¬lTûRÙm Utßm y dÏ 20% A§L¬lTûRÙm ùLôiÓ z p
A§L¬dÏm NRÅRjûR LiÓlT¥.

10. x + 1 BiLs JÚ úYûXûV x + 1 SôhL°p ùNnYo. (x + 2) BiLs
AúR úYûXûV GjRû] SôhL°p ùNnÕ Ø¥lTo?

11. 24Á Ñt\[Üd ùLôiP JÚ ùNqYLj§u ¿[jûR 1Á A§L¬jRôp AÕ
ALXj§Ûm, TWlT[®Ûm UôßTÓm. ̧ úZ Es[ AhPYûQûV TVuTÓj§
¿[j§túLtT ALXØm, TWlT[Üm GqYôß UôßTÓ¡\Õ GuTûRlTôo. Gu]
LY²jRôn? ¿ LY²jRûR Eu T§úYh¥p Ï±.

¿[m(ùN.Á.p) 1 2 3 4 5 6 7 8 9

ALXm(ùN.Á.p) 11 10 ……. …….. …….. …….. ……. …… …..

TWlT[Ü (ùN.Á.2) 11 20 ……. …….. …….. …….. ……. …… …..

10.3 LXl× ®¡RNUm10.3 LXl× ®¡RNUm10.3 LXl× ®¡RNUm10.3 LXl× ®¡RNUm10.3 LXl× ®¡RNUm

£X úSWeL°p JÚ A[®p HtTÓm Uôt\m, CWiÓ (A) ARtÏ A§LUô]

A[ÜL°p JúW ®¡RNUj§p HtTÓm Uôt\eLû[ Nôok§ÚdÏm Sôm ØRp

A[®u ®¡RjÕPu Ut\ CWiÓ A[ÜL°u LXl× ®¡RjúRôÓ NUm ùNnVXôm.

(i) Ko A[Ü Ut\ CWiÓ A[ÜLÞPu úSo ®¡R NUUôL CÚdLXôm.

(ii) Ko A[Ü Ut\ CWiÓ A[ÜLÞPu RûX¸r ®¡R NUUôL CÚdLXôm.

(iii) Ko A[Ü Ut\ CWiÓ A[ÜL°p JußPu úSo®¡R NUUôLÜm Ut\ÕPu

RûX¸r ®¡RNUUôL CÚdLXôm.

GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10: 35 UôQYoLÞdÏ 24 SôhLÞdÏ BÏm EQÜf ùNXÜ

`.6300. 25 UôQYoLÞdÏ 18 SôhLÞdÏ BÏm EQÜf ùNXÜ

GqY[Ü?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: CeÏ êuß A[ÜLs, ARôYÕ EQÜf ùNXÜ, UôQYoL°u

Gi¦dûL úUÛm SôhL°u Gi¦dûL CÚd¡u\].

 EQÜf ùNXÜ (`.p)  UôQYoL°u Gi¦dûL    SôhL°u Gi¦dûL

6300 35 24

? (x) 25 18

6300 : x 35:25 = 7:5 24:18 = 4:3

EQÜf ùNXÜ UôQYoL°u Gi¦dûLdÏ úSo®¡R NUj§p
CÚd¡\Õ.
EQÜf ùNXÜ ∝ UôQYoL°u Gi¦dûL
6300 : x = 7:5
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UßT¥Ùm EQÜf ùNXÜ, SôhL°u Gi¦dûLdÏ úSo®¡R NUj§p
CÚd¡\Õ.
EQÜf ùNXÜ  ∝ SôhL°u Gi¦dûL
6300 : x = 4 : 3
BLúY EQÜf ùNXÜ CWiÓ U§lûTÙm NôokÕs[Õ. ARôYÕ
UôQYoL°u Gi¦dûL úUÛm SôhL°u Gi¦dûL. G]úY
CkR CWiÓ Uô±LÞdÏm LXl× ®¡RNUm GÓjÕd ùLôs[Xôm.
EQÜf ùNXÜ ∝ UôQYoL°u Gi¦dûL«u ®¡Rm Utßm

SôhL°u Gi¦dûL«u ®¡Rm B¡VYt±u
LXl×®¡Rm.

6300 : x = 7 : 5 Utßm 4 : 3u LXl× ®¡Rm.

6300 : x = 7 ×  4 : 5 ×  3

6300 : x = 28: 15

Uj§V Eßl×L°u ùTÚdLtTXu = úLô¥ Eßl×L°u ùTÚdLtTXu

28 ×  x = 15 ×  6300

         x  =  
15 6300

28
×

         x  =`.3375.
`.3375 GuTÕ úRûYVô] EQÜf ùNXYôÏm.

GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11:GÓjÕdLôhÓ 11: 24 úYûXVôhLs JÚ SôÞdÏ 6U¦ úSWm úYûX ùNnÕ

14 SôhL°p Ø¥lTôoLs. JqùYôÚ úYûXVôhLÞm JÚ SôÞdÏ

7 U¦úSWm úYûX ùNnRôp AúR úYûXûV 8 SôhL°p Ø¥lTo

G²p GjRû]VôhLs úRûYTÓYo?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : êuß Wô£Ls Es[Õ. úYûX BhL°u Gi¦dûL, JÚ Sô°u

úSWj§u Gi¦dûL Utßm SôhL°u Gi¦dûL.

SôhL°u SôhL°u SôhL°u SôhL°u SôhL°u Gi¦dûLGi¦dûLGi¦dûLGi¦dûLGi¦dûL

24 6 14

? (x) 7 8

24 : x 6 : 7 14 : 8 = 7 : 4
úYûX BhLs Gi¦dûL, JÚ Sô°u úYûX ùNnÙm úSWj§u
Gi¦dûLdÏ RûX¸r ®¡Rj§p Es[Õ.

úYûX BhL°u Gi¦dûL  ∝
1

number of hours per dayJÚ Sô°u úYûX ùNnÙm úSWj§u
Gi¦dûL(U¦L°p)

úYûX BhL°uúYûX BhL°uúYûX BhL°uúYûX BhL°uúYûX BhL°u JÚ Sô°p úYûX ùNnÙmJÚ Sô°p úYûX ùNnÙmJÚ Sô°p úYûX ùNnÙmJÚ Sô°p úYûX ùNnÙmJÚ Sô°p úYûX ùNnÙm
úSWj§uGi¦dûL (U¦L°p)úSWj§uGi¦dûL (U¦L°p)úSWj§uGi¦dûL (U¦L°p)úSWj§uGi¦dûL (U¦L°p)úSWj§uGi¦dûL (U¦L°p)
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24 : x = 6 : 7 u RûX¸r®¡Rm (ARôYÕ)  7 : 6

⇒ 24 : x úSo®¡RNUm 7 : 6.
UßT¥Ùm, SôhL°u Gi¦dûL úYûXVôhL°u Gi¦dûLdÏ
RûX¸r ®¡R NUj§p Es[Õ.

úYûXVôhL°u Gi¦dûL ∝ 
1

number of days
24: x = 7 : 4 u RûX¸r®¡Rm (ARôYÕ)  4 : 7
úYûXVôhLs CÚ Uô±Lû[ NôokÕ Es[]o ARôYÕ SôhL°u
Gi¦dûL Utßm JÚ Sô°u úYûX ùNnÙm úSWj§u
Gi¦dûL. G]úY. úYûXVôhL°u Gi¦dûL ∝JÚ
Sô°u úYûX ùNnÙm úSWj§u Gi¦dûL«u RûX¸r ®¡Rm
Utßm SôhL°u Gi¦dûLdÏ RûX¸r ®¡Rm B¡VYt±u
LXl× ®¡Rm.
24 : x  = 7 : 6 Utßm 4 : 7u LXl× ®¡Rm
24 : x = 7 × 4 : 6 × 7
24 : x = 4 : 6

24 : x = 2 : 3

Uj§V Eßl×L°u ùTÚdLtTXu = úLô¥ Eßl×L°u ùTÚdLtTXu.

2 × x = 24 × 3

x  =  36
@ úRûYVô] úYûXVôhLs = 36.

GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12: 12 YiQm éÑTYoLs 180Á ¿[Øs[ ÑYt±tÏ YiQm
éN 3 SôhLs BÏm. 200Á ¿[Øs[ ÑYtû\ 5 SôhL°p YiQm
éN GjRû] YiQm éÑTYoLs úRûYlTÓYôoLs?

¾oÜ::::: CeÏ YiQm éÑTYoL°u Gi¦dûL ÑYt±u ¿[j§tÏ
úSo®¡RNUUôLÜm SôhL°u Gi¦dûLdÏ RûX¸r ®¡RNUUôLÜm
Es[Õ.

          ÑYt±u ¿[m (Á)   SôhLs Gi¦dûL

12 180 3

x 200 5

12 : x  180 : 200 = 9 : 10 3 : 5

YoQm éÑTYoL°u Gi¦dûL α ÑYt±u ¿[m

12  :  x =   9  :  10 ---- (1) Utßm

YiQm éÑTYoLs α 
1

number of days

Uôtß Øû\

24 7 4
6 7

= ×
x

24 2
3

=
x

2 24 3× = ×x

x = 
72
2  = 36

SôhL°u Gi¦dûL

YiQm éÑTYoL°u
Gi¦dûL

SôhL°u Gi¦dûL
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12 : x = 3 : 5u RûX¸r ®¡Rm

12 : x = 5 : 3  ---- (2)

(1) Utßm (2) $ÚkÕ

12 : x = 9 : 10 Utßm 5 : 3 u LXl× ®¡Rm

= (9 : 10) × (5 : 3)

= 9 × 5 : 10 × 3

= 45 : 30 = 3 : 2

12 : x = 3 : 2

3 × x = 12 × 2

x = 
24
3  = 8

@ úRûYVô] YiQm éÑTYoL°u Gi¦dûL = 8

T«t£T«t£T«t£T«t£T«t£-10.410.410.410.410.4

1.1.1.1.1. 8 BhLÞdÏ 20 SôhLÞdÏ `.480 U§l×s[ A¬£ úRûYlTÓ¡\Õ. 12

BhLÞdÏ 15 SôhLÞdÏ úRûYlTÓm A¬£«u ®ûX Gu]?

2.2.2.2.2. 10 BhLs 75 ¡.Á ¿[Uô] NôûXûV 5 SôhL°p úTôhÓ Ø¥lTôoLs. 15

BhLs 45 ¡.Á ¿[Øs[ NôûXûV úTôP GjRû] SôhL[ôÏm?

3.3.3.3.3. 24 BhLs Sôù[ôußdÏ 8U¦ úSWm ÅRm úYûX ùNnÕ JÚ úYûXûV

15 SôhL°p Ø¥lTôoLs. AúR úYûXûV 20 BhLs Sôù[ôußdÏ

9U¦ úSWm ÅRm úYûX ùNnRôp GjRû] SôhL°p Ø¥lTôoLs?

4.4.4.4.4. 175 BhLs 3150Á ¿[Øs[ LôpYôûV 36 SôhL°p úRôi¥ Ø¥lTôoLs,

3900Á ¿[Øs[ LôpYôûV 24 SôhL°p úRôi¥ Ø¥dL GjRû]

BhLsúRûY?

5.5.5.5.5. 14 RhPfNoLs JÚ ×jRLj§u AfÑdLôL JÚ Sô°p 6U¦ úSWm RhPfÑ

ùNnRôp 12 SôhL°p Ø¥lTo. AúR úYûXûV 4 RhPfNoLs 7U¦ úSWm

úYûXûVf ùNnRôp GjRû] SôhL°p Ø¥lTôoLs?

Uôtß Øû\

12 9 5
10 3

= ×
x

12 3
2

=
x

12 2 3× = × x

4

12x = 2
3
× 8=

(úLô¥ Eßl×L°u ùTÚdLtTXu =
Uj§V Eßl×L°u ùTÚdLtTXu)
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Sôm Lt\ûY

x Utßm y úSo®¡R NUj§p CÚkRôp, CWiÓ A[ÜLÞm JúW ®¡Rj§p

UôßTÓm.
x
y
 = k (A) x =  ky. CûR Sôm 

21

1 2

xx
y y

=   (A)  x1y2 = x2y1G]

GÝRXôm. (yu U§l×L[ô] y1, y2 xu U§l×L[ô] x1, x2dÏ Øû\úV JjÕs[Õ).

x Utßm y RûX¸r ®¡R NUj§p CÚdÏm úTôÕ AYt±tÏ CûPúV Es[
E\Ü xy = k G] CÚdÏm, k GuTÕ JÚ Uô±$VôÏm. y u U§l×L[ô] y1,
y2 B¡VûY x u U§l×L[ô¡V x1 Utßm x2 B¡V U§l×LÞPu Øû\úV

Jj§ÚjRp x1y1 = x2y2 (= k), or 
21

2 1

yx
x y

= .

JúW ®¡RNUj§p Ko A[Ü A§L¬dÏmúTôÕ (Ïû\kRôp) AÕ Utù\ôÚ
A[Ü Ïû\Ùm (A§L¬jRôp). Sôm AûR Utù\ôÚ A[®tÏ RûX¸r
®¡Rj§p Es[Õ G]f ùNôpXXôm. ØRp A[ÜL[ô] (x1 : x2)  B¡V
®¡Rm CWiPôYÕ A[ÜL[ô] (y1 : y2)  B¡VYt±tÏ RûX¸r®¡Rj§p
Es[Õ. CWi¥u ®¡ReLÞm Ju\ôL CÚkRôp CRu UßRûXûV
®¡RNUj§p á\Xôm. úUÛm CRû] RûX¸r ®¡RNUm Gußm áß¡ú\ôm.

®¡ReL°u ®j§VôNm LôQp(Diffy with fractions)
CkR ùNVpTôh¥p LûP©¥dLlTÓm Y¯Øû\(process) Diffy Gu\ûZdLlTÓm. GiL°u

ùRôPof£Vô] úYßTôÓLû[ TVuTÓjÕm Y¯Øû\ûV ùLôiÓs[Rôp ClùTVo ùTt\Õ.CkR
ùNVpØû\ L¯jR$p T«t£ A°dL TVuTÓ¡\Õ.
T¥ 1 : TPj§p Lôh¥Ùs[Õ úTôp YhP Y¬ûNLû[

HtTÓj§, ØRp Y¬ûN«p Es[ SôuÏ
YhPeL°p SôuÏ ®¡ReLs GÓjÕd ùLôs.

T¥ 2 : CWiPôYÕ Y¬ûN«u ØRp êuß YhPeL°p,
AkRkR YhPeLÞdÏ úUp Es[ ØRp Y¬ûN«u
YXÕ, CPÕ ×\ YhPeL°p Es[ ®¡ReL°u
®j§VôNjûR GÝÕ. AqYôß L¯dÏm úTôÕ , ùTWV
®¡Rj§$ÚkÕ £±V ®¡RjûR L¯dL úYiÓm
GuTûR ̈ û]®p ùLôs. SôuLôYÕ YhPeL°p Es[
®¡ReL°u ®j§VôNRûR GÝÕ.

T¥ 3 : CkR T¥Lû[, TX YhPY¬ûNLÞdÏ ùRôPokÕ ùNnL. Y¬ûN«p Es[ YhPeL°p
‘0’  ®¡ReLs YÚm YûW ùRôPokÕ ùNnL.

T¥ 4 : ØRp Y¬ûN«p ®¡ReLû[ Uôt± AûUjÕ, T¥Ls 1,2 Utßm 3-I TX Øû\
ùNnL.

ØRp Y¬ûNûV 3 52 4, , ,7 5 2 6  -I ®¡ReL[ôL ùLôiÓ fraction Diffy -I ®û[VôÓ.

3
4

2
3 3

4
1
4−

1
2

1
4

1
12

1
6

1
4

1
2
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ΒΥσΚ∞Θ úΚôûΞΚρ

≅ιƒΥôΥλ 11

00−/ ≅°ØΚλ

•θΚηΟ úΚôûΞΚûΖ Σôν
(i) 3 + 8 – 9 (ii)      xy (iii) 0 (iv)  3x + 5  (v)  xy – 3 (vi)  15 + 0 – 19 (vii) 3x/y (y=0)
Βƒο (i), (iii) úΤÛλ (vi) ØΘ#Υ∴ Φη úΚôûΞΚρ− (ii), (iv), (v) úΤÛλ (vii)
ØΘ#Υ∴ ΒΥσΚ∞Θ úΚôûΞΚρ−

ΒΞσ°σ€ûΟúΥ ∆ρΖ ↑ιƒΥôΜιûΘ ¿ Κôη€[ôΥô>

úΚôûΞΚρ ΥôÜλ Τô°Κρ+ Τσßλ Τô°#ΚûΖ ùΚôηÓ ΒÚχÏλ ΦτΣûΘ
≅°ϕÕχ ùΚôηΟôο ¿ ΦηΠσ[ úΚôûΞΚûΖ ≅ûΤχΚΩôλ−− 3x + 5+ Φτ[
úΚôûΞ♠ο x ϑν Τô°+ 2+4 úΣôτ[ûΞ Τô°#Κρ− 3x ΦτΣÕ ΒΥσΚ∞Θ
∆ßκ×+ 4 ΦτΣÕ Φη∆ßκ×−               4xy + 7 Φτ[ úΚôûΞΥô∴Õ x, y Φτ[
Τô°ΚûΖÙλ 3+6 Φτ[ Τô°#ΚûΖÙλ ùΚôηÓ ≅ûΤχΚκΣγΟÕ−

ΒδÏ 3xy ΦτΣÕ ϑν ∆ßκûΣÙλ 2xy + pq–3 ΦτΣÕ êτß ∆ßκ×ΚûΖÙλ
ùΚôηÓρΖÕ−

Φ∴úΞ ∆ßκ×Κρ ΥôÜλ Τô°Κρ úΤÛλ Τô°#ΚûΖ ùΚôηÓρΖÕ− ∆ßκ×Κ↓τ
áÓΘο ≅οΩÕ Κ→ιΘο ≅ûΤκûΣ úΚôûΞΚρ ΦτΣν−

3x + 5 Φàλ úΚôûΞ♠τ Τƒκ× ΓúΘàλ ϑν Φη Φτß ΡΤχÏι ùΘ↔Ùλ− x = 2
Φàλ úΣôÕ 3x + 5 Φτ[ úΚôûΞ♠τ Τƒκ× 2 ∋1( ∗ 4 < 5 ∗ 4 < 00 Φ∴ Ρôλ
≅°úΞôλ− x τ ùΞπúΞß Τƒκ×ΚÞχÏ 3x + 5 Φτ[ úΚôûΞχÏ ùΞπúΞß
Τƒκ×Κρ €ûΟχÏλ−

ΒûΘ ùΜµ

0− •θΚηΟ ΒΥσΚ∞Θ úΚôûΞΚ↓ο ∆ρΖ ∆ßκ×Κ↓τ
            Φη∞χûΚûΥ ΚηÓ♦⁄

5xy2, 5xy3–9x, 3xy + 4y–8,   9x2 + 2x + pq + q.
1− xτ ΣοúΞß Τƒκ×ΚÞχÏ 3 x + 5τ ΤƒκûΣ ΚηÓ♦⁄

5xy2,5xy3 – 9x,   3xy + 4y – 8 Φτ[ úΤÛλ ′Ω
ΒΥσΚ∞Θ úΚôûΞΚûΖ ΦÓιÕχùΚôρúΞôλ−
ΒΞσ°ο 5xy2 ΦτΣÕ ϑÚßκ× úΚôûΞ+ 5xy3 – 9x
ΦτΣÕ ΧÚßκ×úΚôûΞ− úΤÛλ 3xy + 4y – 8 ΦτΣÕ
êÜßκ× úΚôûΞ ΦτΣÕ ùΘ↓ΞôΚ ùΘ↔€[Õ−
5x2y Φτ[ ϑÚßκ× úΚôûΞ♠τ Σ⁄ 2+ Φτß
∆∴χÏι ùΘ↔Ùλ− úΤÛλ 5xy3 – 9x Φτ[
ΧÚßκ× úΚôûΞ♠τ Σ⁄ 3+ ≅úΘúΣôο

ϑÚßκ× úΚôûΞ♠ÛρΖ Τô°Κ↓τ
≅ÓχÏΚ↓τ áÓΘο ≅ϕΘ ϑÚßκ×
úΚôûΞ♠τ Σ⁄ ΑÏλ−

ΙÚ úΚôûΞ♠ο ∆ρΖ ∆ßκ×Κ↓τ
≅ƒΚΤô∴ Σ⁄ûΥ ≅χúΚôûΞ♠τ Σ⁄
ΦτΣν−

1_
3
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ΙÚ úΚôûΞ♠ο Ιτß+ ΒςηÓ+ êτß ∆ßκ×Κρ ΒÚϕΘôο ≅Ξσû[ Øû[úΥ
ϑÚßκ×+ ΧÚßκ× Τσßλ êÜßκ× úΚôûΞΚρ ΦτΣν− ùΣôÕΞôΚ éϖ≥ΥΤσ[
ÏΠΚδΚûΖ  ùΚôηΟ  Ιτß  ∋≅(  ≅ΘσÏ  úΤσΣγΟ  ∆ßκ×ΚûΖ  ∆ρΖΟχ€Υ
ΒΥσΚ∞Θ úΚôûΞûΥ ΣοÛßκ× úΚôûΞΚρ ΦτΣν−

00−0 ϑ↔∴ úΤÛλ úΞ↔∴ ∆ßκ×Κρ

•θΚηΟ ∆ßκ×ΚûΖ ΚΞ±

2x,  3x2,  4x,  –5x,  7x3

ΒΞσßρ 2x,  4x úΤÛλ –5x Α€ΥûΞ ΜΤ ≅ÓχûΚ ùΚôηΟ Ιúς Τô°ΚûΖ
ùΚôηÓρΖÕ− ΒûΞΚûΖ ϑ↔∴ ∆ßκ×Κρ Φτ€ú[ôλ− ϑ↔∴ ∆ßκ×ΚÞχÏ ϑúς
Τôƒ↔Υô∴ Φη ÏΠΚλ ΒÚχΚúΞη⁄Υ ≅Ξ′Υλ ΒοûΩ− 8p úΤÛλ 8q Γτ
ϑ↔∴ ∆ßκ× ≅οΩ> 8p úΤÛλ 8pq Γτ ϑ↔∴ ∆ßκ× ≅οΩ> 8p úΤÛλ 8p2

ϑ↔∴ ∆ßκΣοΩ Γτ>
ΒûΘ ùΜµ

0− ♦τΞÚΞ∴Ξσßρ ϑ↔∴ ∆ßκ×ΚûΖ ΚηÓ♦⁄

ax2y, 2x, 5y2, –9x2, –6x, 7xy, 18y2.

1− 5pq2 χÏ 2ϑ↔∴ ∆ßκ×ΚûΖ ΦÝÕ−

00−1 ΒΥσΚ∞Θ úΚôûΞΚ↓τ áγΟο úΤÛλ Κ→ιΘο

ΦÓιÕχΚôγÓ 09 áγÓ 5x2+ 3xy + 2y2 Τσßλ 2y2– xy + 4x2

¾νÜ9 ϑ↔∴ ∆ßκ×Κρ Ιτ[τ •θ Ιτ[ôΚ ΞÚλΣ⁄ úΚôûΞΚûΖ ΦÝÕΚ

5x2 + 3xy + 2y2

+ 4x2 – xy + 2y2

9x2 + 2xy + 4y2

 ′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

0−   2pq úΤÛλ 4pqτ áÓΘο 8p2q2 Φ∴  ÌΩô  áß€[ôρ−  ≅Ξρ  á°ΥÕ  Μ↔Υô>  ∆∴Õ
ΚÚιûΘ áß−

1−  4x úΤÛλ 7y τ áÓΘο 11xy Φ∴ ςÏΤôτ á°∴ôτ− ¿ ΒûΘ Γσß ùΚôρ€[ôΥô>

ΦÓιÕχΚôγÓ 19  12xy + 4x2 – 3y2 ο ΒÚϕÕ 2xy + 9x2 Η Κ→−

¾νÜ9 Κ→χÏλ úΚôûΞûΥ ØΘ#Ûλ+ Κ→χΚκΣÓλ úΚôûΞûΥ ≅Θτ
•úΨÙλ ϑ↔∴ ∆ßκ×Κρ Ιτ[τ •θ Ιτ[ôΚ ΞÚΤôß ΦÝÕúΞηÓλ−

12xy + 4x2 – 3y2

  2xy + 9x2

                       (–)       (–)
10xy – 5x2 – 3y2

Κ→χΚκΣÓλ úΚôûΞûΥ♠τ
ΙπùΞôÚ ∆ßκ♦τ Ï°ûΥ Τôσ°
♦τ∴ν áγΟÜλ−
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Ï°κ× 9 ϑν Φη∞τ Κ→ιΘο ΦτΣÕ ≅πùΞη∞τ áγΟο ΦƒνΤô°ûΥ
áγÓΞΘσÏ ΜΤλ− ≅ΘôΞÕ,2Η Κ→κΣÕ ∗2Η áγÓΞΘσÏ ΜΤλ− ΒÕúΣôΩúΞ  9x2

Η Κ→κΣÕ –9x2 Η áγÓΞΘσÏ+ –3xy Η Κ→κΣÕ +3xy Η áγÓΞΘσÏ ΜΤλ−

ΒûΘ ùΜµ
1. A = 2y2 + 3x – x2, B = 3x2 – y2 úΤÛλ C = 5x2 – 3xy Φ±ο

(i) A + B   (ii) A  – B  (iii) B + C  (iv) B – C  (v) A + B + C  (vi) A + B – C Η
           ΚηÓ♦⁄−

00−2 ΒΥσΚ∞Θ úΚôûΞΚ↓τ ùΣÚχΚο

≅°ØΚλ

(i) ♦τΞÚλ ×ρ↓Κ↓τ ≅ûΤκûΣ ΚΞ±−

     ×ρ↓Κ↓τ ≅ûΤκ×             ×ρ↓Κ↓τ Φη∞χûΚ

4 × 9

4 × 6

m × n

(m + 2) × (n + 3)

n

m

m  n× 

ùΤôιΘ ×ρ↓Κ↓τ
Φη∞χûΚûΥ ΚηΟ°Υ
úΞηÓΤô∴ôο ♣ûςΚ↓ο

∆ρΖ úΚôûΞΚ↓τ
Φη∞χûΚûΥ ♣ςοΚ↓ο

∆ρΖ úΚôûΞΚ↓τ
Φη∞χûΚúΥôÓ ùΣÚχΚ

úΞηÓλ−

ΒδÏ ♣ûςΚ↓τ Φη∞χûΚ
ΒςηÓ ≅ƒΚΤôχΚκΣγ⁄Úχ€[Õ

≅ΘôΞÕ m+2 Τσßλ
♣ςοΚ↓τ Φη∞χûΚ
2≅ƒΚΤôχΚκΣγ⁄Úχ€[Õ

≅ΘôΞÕ n+3

n + 3

m
 +

 2

♣ûς × ♣ςο

SCERT T
ELA

NGANA



ΒΥσΚ∞Θ úΚôûΞΚρ 251

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

(ii) ΒςηÓ úΚôûΞûΥ ùΣÚχΚ Τσù[ôÚ
♣ΚθûΞ ΒκùΣôÝÕ ′ϕƒκΣôΥô>

≅♥∴ô ΦÝϕÕ ùΜπΞΚιƒτ ΣςκΣΖûΞ
á[Ωôλ Φτß á°∴ôρ− ùΜπΞΚιƒτ
ΣςκΣΖÜ lxb. ΒδÏ l ΦτΣÕ ¿Ζλ+ b ΦτΣÕ
≅ΚΩλ− ùΜπΞΚιƒτ ¿ΖιûΘ 4 ≅ΩÏΚρ
≅ƒΚΤôχ€ ≅ΘôΞÕ (l+5)≅ΚΩιûΘ 2
≅ΩÏΚρ Ïû[χÏλ úΣôÕ ≅ΘôΞÕ
(b-3) ΓσΣÓλ ×ƒΥ ùΜπΞΚιƒτ ΣςκΣΖÜ
(l + 5) × (b – 3) ΜÕς ≅ΩÏΚρ−

(iii) Κ∴ùΜπΞΚιƒτ Κ∴≅ΖûΞ ′ϕƒ>
∋ùΚôÓχΚκΣγΟ Κ∴ùΜπΞΚ ùΣγ⁄♠τ
Κ∴≅ΖÜ ≅Θτ ¿Ζ+ ≅ΚΩ úΤÛλ
∆Υςιƒτ ùΣÚχΚσΣΩàχÏ ΜΤλ(−

(iv) ùΣôÚγΚûΖ ΞôδÏλ úΣôÕ ùΣÚχΚûΩ
ùΜµ€ú[ôλ Φ∴ ′ιςô á°∴ôρ−
ΦÓιÕχΚôγΟôΚ ΙÚ Ο⊥τ ΞôûΨκΣΨιƒτ
↑ûΩ `P ΦτΚ − úΤÛλ Σρ↓χÏ
úΘûΞκΣÓλ ΞôûΨκΣΨδΚ↓τ Φη∞χûΚ
z Ο⊥τΚρ ΦτΚ− Φ∴úΞ Ρôλ
ùΚôÓχΚúΞη⁄ΥÕ < ` p × z

ΙÚ úΞûΖ Ο⊥τ ΞôûΨκΣΨιƒτ ↑ûΩ `1  Ïû[€[Õ−  úΤÛλ  ΡΤχÏ
úΘûΞκΣÓλ ΞôûΨκΣΨδΚ↓ο 3 Ο⊥τ Ïû[€[Õ ΦτúΣôλ− ♦[Ï 0 Ο⊥τ
ΣΨιƒτ ↑ûΩ  <  ` (p – 2)

úΘûΞκΣÓλ ΞôûΨκΣΨδΚρ < (z – 4) Ο⊥τΚρ+

Φ∴úΞ Ρôλ ùΜÛιΘ úΞη⁄ΥÕ <  ` (p – 2) × (z – 4)

ØΥτß Σôν

ΒΥσΚ∞Θ úΚôûΞΚûΖ ùΣÚχΚ úΞη⁄ΞÚλ ãθ♣ûΩΚρ ΓúΘàλ
Βςη⁄û∴ á[Ø⁄ÙΤô>

Ï°κ× 9 úΞΚλ úΤÛλ ΚôΩλ Σσ° ′ϕƒ

≅Μο+ Ξγ⁄ ÅΘλ+ ùΜÛιΘ úΞη⁄Υ Ξγ⁄ Σσ° ′ϕƒ−

úΤσΚηΟ ΦοΩô ΦÓιÕχΚôγÓΚ↓Ûλ ΒςηÓ ≅οΩÕ ≅ΘσÏ ≅ƒΚΤô∴
≅ΖÜΚûΖ ΤγÓúΤ ùΣÚχ€ú∴ôλ− ≅ΖÜΚρ ΒΥσΚ∞Θ úΚôûΞΚ↓ο
ùΚôÓχΚκΣÓλ úΣôÕ Ρôλ ≅Ξσ°τ ùΣÚχΚσΣΩû∴ ΚηΟ°Υ úΞηÓλ− ΒΘτ
ùΣôÚρ Φτ∴ùΞ±ο ΒΥσΚ∞Θ úΚôûΞΚûΖ ΦπΞôß ùΣÚχΚúΞηÓλ Φ∴
Ρôλ ùΘ↔ϕÕ ΒÚχΚ úΞηÓλ ΦτΣúΘ ΑÏλ− ΒûΘ ÖγΣΤôΚ ùΜµúΞôλ− ΒςηÓ
ϑÚßκ× úΚôûΞΚûΖ ΦπΞôß ùΣÚχΚΩôλ Φ∴κΣôνκúΣôλ−

l

b

l+5

b-3

ùΜπΞΚιƒτ ΣςκΣΖûΞ
ΚηΟ°Υ úΞηÓΤô∴ôο  l×b
úΤÛλ (l+5)×(b–3)ΒΥσΚ∞Θ
úΚôûΞΚûΖ ùΣÚχΚ úΞηÓλ
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

00−3 ϑν ϑÚßκ× úΚôûΞûΥ Τσù[ôÚ ϑÚßκ× úΚôûΞΥôο ùΣÚχÏΘο

00−3−0 ΒςηÓ ϑÚßκ× úΚôûΞΚûΖ ùΣÚχÏΘο

   4 × x  = x + x + x + x = 4x

úΤÛλ 4 × (3x) = 3x + 3x + 3x + 3x = 12x

Φτß ΡΤχÏι ùΘ↔Ùλ+ ΒκùΣôÝÕ ♦τΞÚλ ùΣÚχΚûΩ ΚΞ±−

(i) x × 3y = x × 3 × y = 3 × x × y = 3xy

(ii) 5x × 3y = 5 × x × 3 × y = 5 × 3 × x × y = 15xy

(iii) 5x × (–3y) = 5 × x × (–3) × y

= 5 × (–3) × x × y = –15xy

(iv) 5x × 4x2 =  (5 × 4) × (x × x2)

=  20 × x3 = 20x3

(v) 5x × (– 4xyz) =  {5 × (– 4) }× (x × xyz)

=  –20 × (x × x × yz) = –20x2yz

ΒΥσΚ∞Θ úΚôûΞΚ↓τ ùΣÚχΚσΣΩû∴ ΚôΠ ØΘ#ο Ιúς ≅⁄Τô∴λ ùΚôηΟ

Τô°Κ↓τ ≅ÓχÏΚûΖ áγΟúΞηÓλ− Ρôλ ΒκùΣôÝÕ ≅ÓχÏ Ï°Κ↓τ ↑ƒΚûΖ

ΣΥτΣÓιÕúΞôλ−

♦τΞÚΞ∴Ξσû[ ΚΞ±− ♦τ∴ν Κô#♠ΟδΚûΖ ♣ςκ×−

Σςκ× < 3 ´  5 < 13≅ΩÏΚρ  Σςκ×<x × 7 < −−−−−−Σςκ× < x × y <−−−−−−−− Σςκ× < −−−−−− ×−−−−−−− < −−−−−−

♦τΞÚλ ùΣÚχΚûΩ ΚΞ±9,

1. 7x ´  5y =  (7 ´  5) ´  (x ´  y) = 35xy

2. 3x ´  (-2y) =  {3 ´  (-2)} ´  (x ´  y) = -6xy

3. (-4x) ´  (-6y) =  (-4) ´  (-6) ´  (x ´  y) = 24xy

4. 3x ´  5x2 =  (3 ´  5) ´  (x ´  x2) = 15x3

5. (-2x2) ´  (-4x2) =  (-2) ´  (-4) ´  x2 ´  x2 = 8x4

4

6

x

7

x

y

p

q
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

Ï°κ×  (i)  ΒςηÓ ♥ûΚ ØÝχΚ↓τ ùΣÚχΚσΣΩτ ΙÚ ♥ûΚ ØÝ−

 (ii)  ΒςηÓ Ïû[ ØÝχΚ↓τ ùΣÚχΚσΣΩàλ ΙÚ ♥ûΚ ØÝ−

(iii) ΙÚ ♥ûΚ Τσßλ ΙÚ Ïû[ ØÝχΚ↓τ ùΣÚχΚσΣΩτ ΙÚ Ïû[ ØÝ−

ΒûΘ ùΜµ
0− ≅γΟΞûΠûΥ ♣ςκ×9

                    ØΘο ϑÚßκ× úΚôûΞ   1ΞÕ ϑÚßκ× úΚôûΞ   ΒςηÓ ϑÚßκ× úΚôûΞΚ↓τ ùΣÚχΚσΣΩτ

2x -3y 2x ´  (-3y)= -6xy
-4y2 -2y …….

3abc 5bcd …….

mn -4m …….

-3mq -3nq …….

1− ΒςηÓ ϑÚßκ× úΚôûΞΚ↓τ ùΣÚχΚσΣΩτ ΦκùΣôÝÕλ ϑÚßκ×
           úΚôûΞΥôΚ ΒÚχÏΤô Φ∴ Μ↔Σôν−

00−3−1 êτß ≅οΩÕ ΣΩ ϑÚßκ× úΚôûΞΚûΖ ùΣÚχÏΘο

♦τΞÚλ ΦÓιÕχΚôγÓΚûΖ ΚΞ±

ΦÓιÕχΚôγÓ 29 5x, 6y,7z τ ùΣÚχΚσΣΩû∴ Κôη−

  ΞûΚ  I  ΞûΚ II

5x  ´  6y ´  7z = (5x ´  6y) ´  7z 5x ´  6y ´  7z = 5 ́  x ́  6 ́  y ́  7 ́  z

=  30xy ´  7z = 5 ́  6 ́  7 ́  x ́  y ́  z

=  210xyz = 210 xyz

ΦÓιÕχΚôγÓ 39ΚηÓ♦⁄ 3x2y ´  4xy2 ´  7x3y3

¾νÜ9 = 3´  4 ´  7 ´  (x2y) ×(xy2) × (x3y3)

= 84 ´  x2 ´  y ´  x ´  y2 ´  x3 ´  y3

= 84 ´  (x2 ´  x ´  x3) ´  (y ´  y2 ´  y3)

= 84 ´  x6 ´  y6 = 84x6y6.

ΦÓιÕχΚôγÓ 49 3x,  -4xy, 2x2, 3y2, 5x3y2 τ ùΣÚχΚσΣΩû∴ ΚηÓ♦⁄−

¾νÜ9 3x ´ (-4xy) ´  2x2 ´3y2 ´  5x3y2

= [3 ´  (-4) ´  2 ´  3 ´  5] ´  (x ´  x´  x2 ´  x3) ´  (y ´  y2 ´  y2)

< -360x7y5.

∋ØΘ#ο ÏΠΚδΚûΖ

ùΣÚχÏ− ♦[Ï Τô°ΚûΖ

ùΣÚχÏ)
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

Σ♠σ′ , 00−0

0− ♦τΞÚλ ú⊥ô⁄Κ↓τ ùΣÚχΚσΣΩû∴ ΚηÓ♦⁄9

(i)  6, 7k (ii)  -3l, -2m (iii)  -5t2 , -3t2 (iv)  6n, 3m (v)  -5p2, -2p

1− ♦τΞÚλ ≅γΟΞûΠûΥ ♣ςκ×Κ−

X 5x -2y2 3x2 6xy 3y2 -3xy2 4xy2 x2y2

3x 15x2 …. …. …. …. …. …. ….

4y …. …. …. …. …. …. …. ….

-2x2 -10x3 4x2 y2 …. …. …. …. …. ….

6xy …. …. …. …. …. …. …. ….

2y2 …. …. …. …. …. …. …. ….

3x2 y …. …. …. …. …. …. …. ….

2xy2 …. …. …. …. …. …. …. ….

5x2y2 …. …. …. …. …. …. …. ….

2− ♦τΞÚλ ≅γΟΞûΠ♠ο Κ∴εùΜπΞΚ ùΣγ⁄Κ↓τ ¿Ζλ+ ≅ΚΩλ+ ∆ΥςδΚρ
ΘςκΣγÓρΖ∴− ≅Ξσ°τ Κ∴≅ΖÜΚûΖ ΚηÓ♦⁄−

Ξ−Φη ¿Ζλ ≅ΚΩλ ∆Υςλ Κ∴≅ΖÜ(v) = l´b´h

1. 3x 4x2 5 v  = 3x ´4x2´5 = 60x3

2. 3a2 4 5c v =   …………………

3. 3m 4n 2m2 v  =      …………………

4. 6kl 3l2 2k2 v =      …………………

5. 3pr 2qr 4pq v  =      …………………

3− ♦τΞÚλϑÚßκ× úΚôûΞΚ↓τ ùΣÚχΚσΣΩû∴ ΚηÓ♦⁄−

∋i)  xy, x2y, xy, x (ii)  a, b, ab, a3b, ab3 (iii)  kl, lm, km, klm

(iv)  pq ,pqr, r (v)  -3a, 4ab, -6c, d

5. A = xy, B = yz  úΤÛλ C = zx,  Φ±ο ABC = ...........

5− P = 4x2, T = 5x úΤÛλ R = 5y+ Φ±ο  PTR
100

=  −−−−−−−−−−

6− ¿úΥ ùΜôϕΘΤôΚ ′Ω ϑÚßκ× úΚôûΞΚûΖ ΦÝƒ ≅Ξσ°τ ùΣÚχΚοΣΩû∴ ΚηÓ♦⁄−
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

00−4 ΧÚßκ× Τσßλ êÜßκ× úΚôûΞΚûΖ ϑÚßκ× úΚôûΞΥôο
ùΣÚχÏΘο

4x Φτ[ ϑÚßκ× úΚôûΞûΥ 6y+3 Φτ[ ΧÚßκ× úΚôûΞΥôο ùΣÚχÏ−
ùΣÚχΚ#τ ΣοúΞß Σ⁄Κρ9

Σ⁄ ΘΚΞο Ξ→Øû[

0− ϑÚßκ×+ ΧÚßκ× úΚôûΞΚ↓τ ùΣÚχΚÛχÏ       5x × (6y+3)
ùΣÚχΚο Ï°♠Ó−

1− Σδ•γÓ ΞƒûΥ ΣΥτΣÓιÕ 9 (5x × 6y) + (5x × 3)
ϑÚßκ× úΚôûΞÙΟτ ΧÚßκ× úΚôûΞ♠τ
ØΘο ∆ßκûΣ ùΣÚχÏ− ♦[Ï ϑÚßκ×
úΚôûΞÙΟτ ΧÚßκ× úΚôûΞ♠τ ΒςηΟôΞÕ
∆ßκûΣ ùΣÚχÏ− ΒςηûΟÙλ áγÓ−

2− ΒΞσû[ ÑÚχÏ 30xy + 15x

Φ∴úΞ 5x Τσßλ 6y+3 τ ùΣÚχΚσΣΩτ

¾νÜ 9 5x(6y + 3) = 5x × (6y + 3)

                              = (5x × 6y) + (5x × 3)

                              = 30xy + 15x

ΦÓιÕχΚôγÓ59 (-4xy)(2x - y)τ ùΣÚχΚσΣΩû∴ Κôη

¾νÜ9 (-4xy)(2x - y) = (-4xy) ´  (2x - y)

= (-4xy)´  2x + (- 4xy) ´  (-y)

= -8x2y + 4xy2

ΦÓιÕχΚôγÓ69  (3m – 2n2) (-7mn) τ ùΣÚχΚσΣΩû∴ Κôη

¾νÜ 9 (3m – 2n2) (-7mn) = (3m – 2n2) × (-7mn)

= (-7mn) × (3m – 2n2)

= ((-7mn) × 3m) – ((-7mn) ×  2n2)

=  -21m2 n +14mn3

ΒûΘ ùΜµ

0− ùΣÚχΚσΣΩû∴ ΚηÓ♦⁄9 (i) 3x(4ax +8by)   (ii) 4a2b(a-3b)  (iii) (p +
3q2) pq (iv) (m3 + n3)5mn2

1− ϑν ϑÚßκ× úΚôûΞ Τσßλ ϑν ΧÚßκ× úΚôûΞ Α€ΥΞσ°τ
ùΣÚχΚσΣΩ±ο ∆ρΖ ∆ßκ×Κ↓τ Φη∞χûΚûΥ ΚôηΚ−

QΤôσßκ Ση×
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

00−4−1 êÜßκ× úΚôûΞûΥ ϑν ϑÚßκ× úΚôûΞΥôο
ùΣÚχÏΘο

2x Φτ[ ϑÚßκ× úΚôûΞ Τσßλ (3x + 4y – 6)

Φτ[ êÜßκ× úΚôûΞûΥ ΦÓιÕχùΚôρúΞôλ−

≅ûΞΚ↓τ ùΣÚχΚο< 2x × (3x + 4y  – 6)

< (2x × 3x) + (2x × 4y) + (2x × ( –6)) ∋Σδ•γÓ ↑ƒ(
       < 6x2 + 8xy – 12x

Σ♠σ′ , 00−1

0− ≅γΟΞûΠûΥ ♣ςκ×−

     Ξ−Φη  ØΘοúΚôûΞ     ΒςηΟôλ úΚôûΞ ùΣÚχΚο

1 5q p+q-2r 5q(p+q-2r)=5pq+5q2-10qr

2 kl+lm+mn 3k ………………………………

3 ab2 a+b2+c3 ………………………………

4 x-2y+3z xyz ………………………………

5 a2bc+b2cd-abd2 a2b2c2 ………………………………

1− 4y(3y+4) Η ÑÚχÏΚ−

2− x(2x2-7x+3) Η ÑÚχ€ (i) x = 1, (ii) x = 0 Φ±ο ≅Θτ ΤƒκûΣ ΚηÓ♦⁄−

3− a(a-b), b(b-c), c(c-a) τ ùΣÚχΚσΣΩû∴ áγÓ−

4− x(x+y-r), y(x-y+r), z(x-y-z) τ ùΣÚχΚσΣΩû∴ áγÓ−

5− 2x(5x-y) τ ùΣÚχΚσΣΩû∴ 3x(x+2y) τ ùΣÚχΚσΣΩ±ο ΒÚϕÕ Κ→−

6− 6k(2k+3l-2m) τ ùΣÚχΚσΣΩ±#ÚϕÕ 3k(5k-l+3m) τ ùΣÚχΚσΣΩû∴ Κ→−

7− ÑÚχÏΚ− 9 a2(a-b+c)+b2(a+b-c)-c2(a-b-c)

00−5 ϑν ΧÚßκ× úΚôûΞûΥ ϑν ΧÚßκ× úΚôûΞ ≅οΩÕ êÜßκ×
úΚôûΞΚΖôο ùΣÚχÏΘο

00−5−0 ΧÚßκ× úΚôûΞûΥ ΧÚßκ× úΚôûΞΥôο ùΣÚχÏΘο

5x+6y Τσßλ 3x - 2y Φτ[ ΒςηÓ ΧÚßκ× úΚôûΞΚûΖ ΦÓιÕχùΚôρ− ΒΞσ°τ
ùΣÚχΚσΣΩû∴ ΚôηúΣôλ−

ϑÚßκ× Τσßλ
êÜßκ×χ

úΚôûΞΚ↓τ
ùΣÚχΚσΣΩ±ο
≅ƒΚΣγΜΤôΚ
ΦιΘû∴
∆ßκ×Κρ
ΒÚχÏλ?
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

ùΣÚχΚο Ξ→Øû[

Σ⁄ ΘΚΞο Ξ→Øû[

0− ΒςηÓ ΧÚßκ× úΚôûΞΚ↓τ (5x+6y)(3x-2y)

1− Σδ•γÓ ↑ƒûΥ ΣΥτΣÓιÕ 9 5x(3x-2y)+6y(3x-2y)
ØΘο ΧÚßκ× úΚôûΞ♠τ ØΘο
∆ßκ×Οτ ΒςηΟôΞÕ ΧÚßκ× úΚôûΞûΥ ùΣÚχÏ−
ØΘο ΧÚßκ× úΚôûΞ♠τ ΒςηΟôΞÕ
∆ßκ×Οτ ΒςηΟôΞÕ ΧÚßκ× úΚôûΞûΥ ùΣÚχÏ−
ΒςηûΟÙλ áγÓ = (5x×3x)-(5x×2y) + (6y×3x)-(6y×2y)

2− ÑÚχÏ (5x×3x)-(5x×2y) + (6y×3x)-(6y×2y)
=15x2 - 10xy +18xy - 12y2

3− ϑ↔∴ ∆ßκ×ΚûΖ áγÓ− 15 x2+8xy-12y2

5x +6y úΤÛλ 3x - 2y τ ùΣÚχΚο

= (5x + 6y)(3x - 2y)

= 5x(3x - 2y) + 6y(3x - 2y)  ∋Σδ•γÓ ↑ƒûΥ ΣΥτΣÓιÕ(

= (5x × 3x) - (5x × 2y) + (6y×3x)-(6y×2y)

=15x2- 10xy + 18xy - 12y2

= 15 x2+8xy - 12y2

ΒûΘ ùΜµ

0− ùΣÚχΚσΣΩû∴ ΚηÓ♦⁄

(i) (a - b) (2a + 4b) (ii)  (3x + 2y) (3y - 4x)

(iii)  (2m - l )(2l - m) (iv)  (k + 3m)(3m - k)

1− ΒςηÓ ΧÚßκ× úΚôûΞΚ↓τ ùΣÚχΚο ΣΩ±ο ∆ρΖ ≅ƒΚΣγΜ
∆ßκ×Κ↓τ Φη∞χûΚ ΦιΘû∴>

00−5−1 ϑν ΧÚßκ× úΚôûΞûΥ ΙÚ êÜßκ× úΚôûΞΥôο ùΣÚχÏΘο

2x + 3y Φτ[ ΧÚßκ× úΚôûΞûΥÙλ 3x + 4y - 5z Φτ[ êÜßκ× úΚôûΞûΥÙλ
ΦÓιÕχùΚôρ−

ΒκúΣôÕ  2x + 3y Η 3x + 4y - 5z Αο ùΣÚχÏ

ùΣÚχΚûΩ ΦÝÕ
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ùΣÚχΚο Ξ→Øû[

 Σ⁄ ΘΚΞο Ξ→Øû[

0− ΧÚßκ× úΚôûΞ Τσßλ êÜßκ× (2x+3y)× (3x+4y-5z)
úΚôûΞΚ↓τ ùΣÚχΚσΣΩû∴
ùΣÚχΚο Ï°ÂγÓ Ξ⁄↑ο ΦÝÕ

1− Σδ•γÓ ↑ƒûΥ ΣΥτΣÓιÕ 9 ΧÚßκ× 2x(3x+4y-5z)+3y(3x+4y-5z)
úΚôûΞ♠τ ØΘο ∆ßκ×Οτ  êÜßκ×
úΚôûΞûΥ ùΣÚχÏ ΧÚßκ× úΚôûΞ♠τ ΒςηΟôΞÕ
∆ßκ×Οτ êÜßκ× úΚôûΞûΥ
ùΣÚχÏ ΒςηûΟÙλ áγÓ

2− ÑÚχÏ (2x×3x)+(2x×4y)-(2x×5z) +
(3y×3x)+(3y×4y)-(3y×5z)
6x2 +8xy-10xz+9xy+12y2 -15yz

3− ϑ↔∴ ∆ßκ×ΚûΖ áγÓ 6x2+17xy-10xz+12y2-15yz

(2x+3y) úΤÛλ (3x+4y - 5z) Η ùΣÚχÏ−

= (2x+3y)(3x+4y-5z)

=  2x(3x+4y-5z)+3y(3x+4y-5z)   (Σδ•γÓ ↑ƒûΥ ΣΥτΣÓιÕ)

= (2x×3x)+(2x×4y)-(2x×5z)+  (3y×3x)+(3y × 4y) - (3y×5z)

=6x2 +8xy - 10xz + 9xy+12y2- 15yz

= 6x2+17 xy - 10xz +12y2 - 15yz

Σ♠σ′ , 00−2

0− ΧÚßκ× úΚôûΞΚûΖ ùΣÚχÏΚ

(i)  2a-9 and 3a+4 (ii) x-2y and 2x-y

(iii) kl+lm and k-l (iv) m2-n2 and m+n

1− ùΣÚχΚσΣΩû∴ ΚηÓ♦⁄9

(i)  (x+y)(2x-5y+3xy) (iii) (a-2b+3c)(ab2-a2b)

(ii)  ( mn-kl+km)(kl-lm) (iv) (p3+q3)(p-5q+6r)

ΧÚßκ× Τσßλ êÜßκ×

úΚôûΞΚ↓τ

ùΣÚχΚσΣΩ±ο

≅ƒΚΣγΜλ ΦιΘû∴

∆ßκ×Κρ ΒÚχÏλ?
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2− ÑÚχÏΚ9

(i)  (x-2y)(y-3x)+(x+y)(x-3y)-(y-3x)(4x-5y)
(ii)  (m+n)(m2-mn+n2)
(iii)  (a-2b+5c)(a-b)- (a-b-c)(2a+3c)+(6a+b)(2c-3a-5b)
(iv)  (pq-qr+pr)(pq+qr)-(pr+pq)(p+q-r)

4. a, b , c ΦτΣûΞ ♥ûΚ ùΤµùΥηΚΖôΚ ΒÚχÏλúΣôÕ

a b c a b c a b c
c b a

+ - - + - + +
= =  Φ±ο  ( )( )( )a b b c c a

abc
+ + + .τ ΤƒκûΣχ ΚôηΚ−

00−6 Øσù[ôÚûΤ Φτ[ôο Φτ∴>

•θΚηΟ ΜΤτΣôγûΟ ΚΞ± a(a-2)=a2-2a
a τ ΓúΘàλ ΙÚ Τƒκ♦σÏ ΜΤτΣôγ⁄τ ΒÚΣχΚδΚ↓τ ΤƒκûΣ ΚôηΚ−

a<4+ Φ±ο           LHS = 5(5-2) = 5×3 = 15
   RHS = 52-2(5) = 25 - 10 =15

ΒϕΘ ΜΤτΣôγ⁄ο a < 4 Φ±ο LHS = RHS
ΒúΘ úΣôΩ a < ,1
                            LHS = (-2)(-2-2) = (-2)×(-4) = 8
                            RHS = (-2)2-2(-2) = 4+4 = 8
ΒδÏ a=-2 Φàλ úΣôÕ LHS = RHS Α€[Õ−

a τ ΦοΩô Τƒκ×ΚÞχÏλ ΒϕΘ ΜΤτΣôÓ ùΤµΥô€[Õ− Φ∴úΞ ΒϕΘ ΜΤτΣôγûΟ
Øσù[ôÚûΤ ΦτΣν−

♦τΞÚλ ΜΤτΣôγûΟ ΚΞ± a(a+1) = 6
a <1 ≅οΩÕ ,2 Φàλ úΣôÕ ΤγÓλ ΒϕΘ ΜΤτΣôÓ ùΤµΥô€[Õ− Τσ[ Τƒκ×ΚÞχÏ
ùΤµΥοΩ− Φ∴úΞ a(a + 1) = 6 Φàλ ΜΤτΣôÓ Øσù[ôÚûΤ ≅οΩ−

ΙÚ ΜΤτΣôγ⁄ο ∆ρΖ Τô°ΚÞχÏ ΦϕΘ Τƒκ× ùΚôÓιΘôÛλ ≅ϕΘ ΜΤτΣôÓ
ùΤµΥô∴ôο ≅Õ Øσù[ôÚûΤ Φ∴κΣÓλ−

ΙÚ ΜΤτΣôγ⁄ο Τô°Κ↓τ Ï°κ♦γΟ Τƒκ×ΚÞχÏ ΤγÓλ ∆ηûΤΥôÏλ−
Α∴ôο Øσù[ôÚûΤ♠ο Τô°ΚÞχÏ ΦϕΘ Τƒκ× ùΚôÓιΘôÛλ ≅Õ
∆ηûΤΥôÏλ− Φ∴úΞ Øσù[ôÚûΤΚûΖ ΦοΩô Τƒκ×ΚÞχÏλ ∆ηûΤΥô∴
ΜΤτΣôÓ ΦτΣν−

Øσù[ôÚûΤΚûΖ Ρôλ ‘º ’ Φτ[ Ï°ûΥ ΣΥτΣÓιÕúΞôλ− ΒûΘ Ρôλ
ΜνΞΜΤλ [Identically equal to ] Φ∴Σ⁄χ€ú[ôλ−

00−7 ′Ω Øχ€ΥΤô∴ Øσù[ôÚûΤΚρ

′Ω Øσù[ôÚûΤΚρ ΚΠχÏΚûΖ νχÏλ úΣôÕ ΡΤχÏ ♥ΚÜλ ∆Θ↑ΚςΤôΚ
ΒÚχÏλ− Øσù[ôÚûΤΚûΖ ùΣÚχΚ#ο ΣΥτΣÓιÕλ úΣôÕ ≅ûΘ ′[κ× ùΣÚχΚο
ΦτΣν− Ρôλ ΘσúΣôÕ êτß Øχ€ΥΤô∴ Øσù[ôÚûΤΚûΖ Σ⁄κúΣôλ− ΒûΞ
ΧÚßκ×Κ↓τ ùΣÚχΚσΣΩτ ΑÏλ−
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(a + b) 2 Η ΦÓιÕχ ùΚôρ−

ΒκúΣôÕ+

(a + b)2 = (a + b) (a + b)

= a(a + b) + b (a + b)

= a2 + ab + ba + b2  = a2 + ab + ab + b2 (ab = ba ΦτΣΘôο)

= a2 + 2ab + b2

Φ∴úΞ (a + b) 2 = a2 + 2ab + b2            (I)

a=2, b=3, Φ∴ ♦ςƒ♠Ο (LHS) ο ΡΤχÏ €ûΟκΣÕ  = (a + b) 2 = (2+3) 2 = 52 = 25

  (RHS) = a2 + 2ab + b2 = 22 + 2(2)(3) + 32 = 4 + 12 + 9 = 25

LHS, RHS Η ΚΞ±− LHS, RHS τ Τƒκ×Κρ ΜΤλ.

Øσù[ôÚûΤ (I)Η ′Ω Ïû[ØÝχΚρ+ ♥ûΚØÝχΚρ+ ♦τ∴δΚÞχÏ úΜôƒιÕΣôν−

ΒûΘ ùΜµ

•úΨ ùΚôÓχΚκΣγÓρΖûΞ Øσù[ôÚûΤΚΖô> ΒοûΩΥô>Μ↔Σôν−

(i) (a – b)2 = a2 – 2ab + b2

(ii) (a + b) (a – b) = a2– b2

(iii) (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca

úΤÛλ ΙÚ Øσù[ôÚûΤûΥ ΚΞ±+
(x +a)(x + b) = x2 + (a + b)x +ab,

(x +a)(x + b) = x(x + b) + a(x + b)

= x2 + bx + ax +ab

= x2 + (a + b)x +ab
′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

x = 2, a = 1 úΤÛλ b = 3+ Φ∴ ♦ςƒ♠γÓ úΤσΚηΟ Øσù[ôÚûΤûΥ úΜôƒιÕΣôν−

¿ ΚηΟÕ Φτ∴> LHS = RHS ΑÏΤô>

x, a, b χÏ ùΞπúΞß Τƒκ×ΚûΖ ♦ςƒ♠Ó úΤσΚηΟ Øσù[ôÚûΤûΥ Μ↔Σôν−

a, b ΦοΩô Τƒκ×ΚÞχÏλ ΦκùΣôÝÕλ LHS=RHS ΑΚ ΒÚχÏΤô>

∋a,b,c Η ♥ûΚ ØÝχΚΖôΚ
ΦÓιÕχùΚôρ−(
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00−8 Øσù[ôÚûΤΚ↓τ ΣΥτΣôÓ

ΦÓιÕχΚôγÓ 79 (3x + 4y)2 Η ΚηÓ♦⁄−

¾νÜ 9 (3x + 4y)2 ΦτΣÕ ΒςηÓ ΧÚßκ× úΚôûΞ♠τ ùΣÚχΚσΣΩτ− ≅ûΞ

ΒςηÓλ ΜΤΤô∴ ∆ßκ×Κρ (3x +  4y) úΤÛλ (3x +  4y)Η
ùΚôηÓρΖÕ− ΒûΘ ϑν ΧÚßκ× úΚôûΞûΥ Τσù[ôÚ ΧÚßκ×

úΚôûΞΥôο ùΣÚχΚο êΩΤôΚ ↑↔ΞôχΚΩôλ− ΒϕΘ ùΣÚχΚσ

ΣΩàΟτ Øσù[ôÚûΤûΥ Ικ♦γÓ+ a = 3x           b = 4y Φ∴Ωôλ−

ØΘΩôλ Øσù[ôÚûΤ (a+b) 2 = a2+2ab+b2ο  a,b χÏ ΣƒΩôΚ 3x, 4y
ΚûΖ ♦ςƒ♠Ο ΡΤχÏ €ûΟκΣÕ−

(3x + 4y)2 = (3x)2 + 2(3x)(4y) + (4y)2

= 9x2 + 24xy + 16y2

ΦÓιÕχΚôγÓ 8 9 1/31 Η ΚηÓ♦⁄

1/31 < ∋1// ∗ 3(1

                      < ∋1//(1 ∗ 1∋1//(∋3( ∗ 31

< 3//// ∗ 05// ∗ 05

< 30505

ΒûΘ ùΜµ

ΚηÓ♦⁄9 (i) (5m + 7n)2     (ii) (6kl + 7mn)2      (iii) (5a2 + 6b2 )2    (iv)3022

          (v) 8072  (vi)7042

(vii) (a - b) 2 = a2 - 2ab + b2, ΒδÏ a = 3m and b = 5n Η ♦ςƒ♠γÓ
         Øσù[ôÚûΤûΥ Μ↔Σôν−

ΦÓιÕχΚôγÓ 0/9 (3m – 5n)2 Η ΚηÓ♦⁄

¾νÜ 9 (3m – 5n)2  = (3m)2 - 2(3m)(5n) + (5n)2

= 9m2 – 30mn + 25n2

ΒδÏ  a = 3x, b = 4y
Øσù[ôÚûΤ (a + b)2 = a2 + 2ab + b2

ΒδÏ a = 200,  b = 4
Øσù[ôÚûΤ (a + b)2 = a2 + 2ab + b2

ΒδÏ a = 3m,  b = 5n
Øσù[ôÚûΤ (a – b)2 = a2 – 2ab + b2

ΒûΘ ùΜµ

(x + p) (x + q) = x2 + (p + q)x + pq Φ∴ ΦÓιÕùΚôρ−

(i)  ‘p’  χÏ ΣƒΩôΚ q Η ♦ςƒ♠Ó− ¿ ΚΞ±ιΘÕ Φτ∴?
(ii)  ‘q’  χÏ ΣƒΩôΚ p Η ♦ςƒ♠Ó− ¿ ΚΞ±ιΘÕ Φτ∴?
(iii) ¿ ΚΞ±ιΘ Øσù[ôÚûΤ ΥôÕ>
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ΦÓιÕχΚôγÓ00 9 0851 Η ΚηÓ♦⁄

1962 = (200 – 4)2

= 2002 – 2(200)(4) + 42

= 40000 – 1600 + 16

= 38416

ΒûΘ ùΜµ

ΚηÓ♦⁄9 (i) (9m – 2n)2     (ii) (6pq – 7rs)2      (iii) (5x 2– 6y2 )2

        (iv) 2922     (v) 8972    (vi)7942

ΦÓιÕχΚôγÓ 019 (4x + 5y)(4x – 5y) Η ΚηÓ♦⁄

¾νÜ9 (4x + 5y)(4x – 5y) = (4x)2 – (5y)2

=16x2 – 25y2

ΦÓιÕχΚôγÓ 029 407 × 393Η ΚηÓ♦⁄

¾νÜ 9 407 × 393 = (400 + 7)(400 – 7)
= 4002 – 72

= 160000 – 49
= 159951

ΦÓιÕχΚôγÓ 039  9872  – 132 Η ΚηÓ♦⁄

¾νÜ 9 9872  –  132 = (987 + 13)(987 – 13)
= 1000 × 974 = 974000

ΒûΘ ùΜµ

ΚηÓ♦⁄9 (i) (6m + 7n) (6m – 7n)    (ii) (5a + 10b) (5a – 10b)

(iii)  (3x2 + 4y2) (3x2 -  4y2)  (iv)106 ×  94   (v) 592 × 608   (vi) 922 - 82

(vii) 9842 – 162

ΦÓιÕχΚôγÓ 049 302 × 308 Η ΚηÓ♦⁄

¾νÜ 9 302 × 308 = (300 + 2)(300 + 8)

= 3002 + (2 + 8)(300) + (2)(8)

= 90000 + (10 × 300) + 16

= 90000 + 3000 + 16  = 93016

ΒδÏ a = 4x ,  b = 5y
Øσù[ôÚûΤ (a + b) (a – b) = a2– b2

ΒδÏ a = 200 , b = 4
Øσù[ôÚûΤ (a – b)2 = a2 – 2ab + b2

ΒδÏ x = 300, a = 2, b = 8 1 (x + a) (x + b)
= x2 + (a + b) x + ab

ΒδÏ a =400,  b = 7
Øσù[ôÚûΤ  (a + b) (a - b) = a2 - b2

ΒδÏ a =987 and b = 13 Øσù[ôÚûΤ

a2 - b2  =  (a + b) (a - b)
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ΦÓιÕχΚôγÓ 059 93 × 104 Η ΚηÓ♦⁄

¾νÜ 9 93 × 104    = (100 + (-7))(100 + 4)

93 × 104 = (100 - 7)(100 + 4)

= 1002 + (-7 + 4)(100) + (-7)(4)

= 10000 + (-3)(100) + (-28)

= 10000 – 300 – 28

= 10000 – 328 = 9672

úΡς⁄ΥôΚ ùΣÚχ€ ùΣÚχΚσΣΩû∴ ΚηΟ°ΞûΘ ↑Ο Øσù[ôÚûΤΚûΖ
ΣΥτΣÓιƒ ùΣÚχΚσΣΩτΚûΖ ΚηΟ°ΞÕ Φ↓ΘôΚ ∆ρΖÕ ΦτΣûΘ
ΚΞ±ιΘôΥô>

Σ♠σ′ , 00−3

0− ùΣôÚιΘΤô∴ Øσù[ôÚûΤûΥ ΣΥτΣÓιƒ •θΚηΟ ùΣÚχΚσΣΩû∴ ΚηÓ♦⁄

(i)  (3k + 4l) (3k + 4l) (ii)  (ax2+ by2) (ax2 + by2)
(iii)  (7d – 9e) (7d – 9e) (iv)  ( m2 – n2) (m2 + n2)
(v)  (3t + 9s) (3t – 9s) (vi)  (kl – mn) (kl + mn)
(vii) (6x + 5) (6x + 6) (viii)  (2b – a) (2b + c)

1− ùΣôÚιΘΤô∴ Øσù[ôÚûΤûΥ ΣΥτΣÓιƒ •θΚηΟΞσ°τ Τƒκ×ΚûΖ
ΚηÓ♦⁄

(i) 3042 (ii) 5092 (iii) 9922 (iv) 7992

(v) 304 × 296 (vi) 83 × 77  (vii)109×108 (viii) 204×206

00−0/ Ξ⁄↑Υο Øû[♠ο Øσù[ôÚûΤΚûΖ Μ↔ΣôνιΘο

00−0/−0 ∋a+b)2=a2+2ab+b2 Φτ[  Øσù[ôÚûΤûΥ  Ξ⁄↑Υο  Øû[♠ο
Μ↔ΣôνΘο
♦τΞÚλ ΜÕςιûΘ ΚΞ±9

(a + b) ΣχΚ ≅ΖÜρΖ ΜÕςιûΘ ΦÓιÕχùΚôρ−

ΒΘτ ΣςκΣΖÜ < ΣχΚιƒτ ΞνχΚλ < (a+b)2

ΣΟιƒο Κôγ⁄ ∆ρΖΣ⁄ ΜÕςιûΘ ΡôτÏ ΣÏƒΚΖôΚ
♦↔− Βƒο a úΤÛλ b Η ΣχΚ ≅ΖÜΚΖôΚ ùΚôηΟ
ΒςηÓ ΜÕςδΚÞλ+ a Η ¿ΖΤôΚÜλ b Η
≅ΚΩΤôΚÜλ ùΚôηΟ ΒςηÓ ùΜπΞΚδΚÞλ
∆ρΖ∴−

ùΚôÓχΚκΣγΟ ΜÕςιƒτ ΣςκΣΖÜ ΒϕΘ ΡôτÏ
ΣÏƒΚ↓τ ΣςκΣΖÜΚ↓τ áÓΘÛχÏ ΜΤλ ΦτΣÕ ùΘ↓Ξô€[Õ−

ΒδÏ  x = 100, a = –7 , b = 4 Øσù[ôÚûΤ

(x + a) (x + b) = x2+ (a+b) x + ab
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ùΚôÓχΚκΣγΟ ΜÕςιƒτ ΣςκΣΖÜ

< a Η ΣχΚ ≅ΖΞôΚ ùΚôηΟ ΜÕςιƒτ ΣςκΣΖÜ ∗ a,b Η ≅ΖÜΚΖôΚ
ùΚôηΟ ùΜπΞΚιƒτ ΣςκΣΖÜ ∗ b, a Η ≅ΖÜΚΖôΚ ùΚôηΟ
ùΜπΞΚιƒτ ΣςκΣΖÜ ∗ b Η ΣχΚ ≅ΖΞôΚ ùΚôηΟ ΜÕςιƒτ ΣςκΣΖÜ

= a2 + ab + ba+ b2

= a2 + 2ab + b2

Φ∴úΞ+ (a + b)2 = a2 + 2ab + b2

ΦÓιÕχΚôγÓ 069 (a + b)2 = a2 + 2ab + b2 Φτ[ Øσù[ôÚûΤûΥ a = 3, b = 2 Φ∴
ΦÓιÕχùΚôηÓ Ξ⁄↑Υο Øû[♠ο Μ↔Σôν−

¾νÜ 9 (a + b)2 = a2 + 2ab + b2

a + b, ≅ΘôΞÕ 2 ∗ 1 Η ΣχΚ ≅ΖΞôΚ

ùΚôηΟ ΜÕςιûΘ Ξûς

ùΤôιΘ ΜÕςιƒτ ΣςκΣΖÜ L.H.S.=∋2 ∗ 1(1 < 41 < 14

R.H.S.< 2 ≅ΩÏΚρ ΣχΚ ≅ΖΞôΚ ùΚôηΟ ΜÕςιƒτ ΣςκΣΖÜ∗

     1 ≅ΩÏΚρ ΣχΚ ≅ΖΞôΚ ùΚôηΟ ΜÕςιƒτ ΣςκΣΖÜ∗

      2≅ΩÏΚρ+1  ≅ΩÏΚρ ΣχΚ  ≅ΖΞôΚ  ùΚôηΟ ùΜπΞΚιƒτ ΣςκΣΖÜ∗

      1≅ΩÏΚρ+2  ≅ΩÏΚρ ΣχΚ  ≅ΖΞôΚ  ùΚôηΟ ùΜπΞΚιƒτ ΣςκΣΖÜ∗

= 32 + 22 + 3 × 2 + 3 × 2

= 9 + 4 + 6 + 6 = 25

     L.H.S. = R.H.S.
\Φ∴úΞ Øσù[ôÚûΤ Μ↔ΣôνχΚκΣγΟÕ−

00−0/−1 (a - b) 2 = a2 -  2ab + b2 Φτ[ Øσù[ôÚûΤûΥ Ξ⁄↑Υο Øû[♠ο
Μ↔ΣôνιΘο−

ΜÕςιƒτ ΣχΚλ a Φ∴ ΦÓιÕχùΚôρ−
ΜÕςιƒτ  ΣςκΣΖÜ   <
ΣχΚλ × ΣχΚλ < a2

ΜÕςλ ΡôτÏ ΣÏƒΚΖôΚ
♦↔χΚκΣγÓρΖÕ−
Βƒο a-b Η ΣχΚ ≅ΖÜΚΖôΚ
ùΚôηΟ ΒςηÓ ΜÕςδΚÞλ+ a-bΗ
¿ΖΤôΚÜλ bΗ ≅ΚΩΤôΚÜλ
ùΚôηΟ ΒςηÓ ùΜπΞΚδΚÞλ
∆ρΖ∴−

II

III IV

I

a - b + b = a

a a-b (a-b)2

(a-b) b

b(a-b)b(a-b)

b2b(a-b)
(a-b) b

b

a
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ΣΟλ I τ ΣςκΣΖÜ < ‘a’ ≅ΩÏ ΣχΚλ ∆ûΟΥ ØÝΜÕςιƒτ ΣςκΣΖÜ

   , II λ ΣΟιƒτ ΣςκΣΖÜ

   , III λ ΣΟιƒτ ΣςκΣΖÜ

   , IV λ ΣΟιƒτ ΣςκΣΖÜ

(a–b)2 = a2 – b (a–b) – b (a–b) – b2

= a2 – ab + b2 – ab + b2 – b2

= a2 – 2ab + b2

00−0/−2 (a + b)(a – b) = a2 - b2  Φτ[ Øσù[ôÚûΤûΥ ♦τΞÚλ ≅ΖÜΚûΖ
ùΚôηÓ Ξ⁄↑Υο Øû[♠ο Μ↔Σôν−

a2– b2 = a ≅ΩÏ ΣχΚØûΟΥ ΜÕςιƒτ ΣςκΣΖÜ , b ≅ΩÏ ΣχΚØûΟΥ ΜÕςιƒτ
ΣςκΣΖÜ− ♦τΞÚλ ΜÕςιûΘ ΚΞ±−

b ≅ΩÏ ΣχΚØûΟΥ ΜÕςιûΘ ùΞγ⁄ΦÓ− (b < a)

Ρôλ ùΣßΞÕ  ΒÕ ΒÚ ΣÏƒΚûΖ
 ùΚôηÓρΖÕ

Φ∴úΞ a2 – b2 < ΣΟλ I τ ΣςκΣΖÜ ∗ ΣΟλ II τ ΣςκΣΖÜ

= a (a – b) + b (a – b)

= (a – b) (a + b)

Φ∴úΞ a2 – b2 º  (a – b) (a + b)

Σ♠σ′ , 00−4

0− (a + b)2 = a2 + 2ab + b2 Φàλ Øσù[ôÚûΤûΥ ♦τΞÚλ ≅ΖÜΚûΖ ùΚôηÓ
Ξ⁄↑Υο Øû[♠ο Μ↔Σôν−
(i) a = 2 ≅ΩÏΚρ, b = 4 ≅ΩÏΚρ

a

a

a

b
a b-

a a b-

a b-

a
b

a b-I II
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

(ii) a = 3 ≅ΩÏΚρ, b = 1 ≅ΩÏ

(iii) a = 5 ≅ΩÏΚρ, b = 2 ≅ΩÏΚρ

1− (a – b)2 =  a2 – 2ab + b2 Φτ[ Øσù[ôÚûΤûΥ ♦τΞÚλ ≅ΖÜΚûΖ ùΚôηÓ
Ξ⁄↑Υο Øû[♠ο Μ↔Σôν

(i) a = 3 ≅ΩÏΚρ, b = 1 ≅ΩÏ
(ii) a = 5 ≅ΩÏΚρ, b = 2 ≅ΩÏΚρ

2− (a + b) (a – b) = a2 – b2 Φτ[ Øσù[ôÚûΤûΥ ♦τΞÚλ ≅ΖÜΚûΖ ùΚôηÓ
Ξ⁄↑Υο Øû[♠ο Μ↔Σôν−

(i) a = 3 ≅ΩÏΚρ, b = 2 ≅ΩÏΚρ

(ii) a = 2 ≅ΩÏΚρ, b = 1 ≅ΩÏ

Ρôλ Κσ[ûΞ

0− ΣοúΞß  ãθ♣ûΩΚ↓ο  ΒΥσΚ∞Θ  úΚôûΞΚûΖ  ùΣÚχΚ
úΞη⁄ ΞÚλ− ∆ΘôςΠΤôΚ 9 ΣχΚδΚûΖ+ úΚôûΞΚΖôΚ
ùΚôÓχΚκΣÓλúΣôÕ ùΜπΞΚιƒτ ΣςκΣΖûΞ ΚηÓ♦⁄ιΘο−

1− ΒÚ ϑÚßκ× úΚôûΞΚ↓τ ùΣÚχΚσΣΩτ ϑν ϑÚßκ×
úΚôûΞúΥ−

2− ϑÚßκ× úΚôûΞûΥ ΣοÛßκ× úΚôûΞ♠ο ùΣÚχΚ+ Ρôλ
ΣοÛßκ× úΚôûΞ♠τ ΙπùΞôÚ ∆ßκ×Οàλ ϑÚßκ×
úΚôûΞûΥ ùΣÚχΚ úΞηÓλ−

3− ΧÚßκ× úΚôûΞ ∋êÜßκ× úΚôûΞ(ûΥ ΣοÛßκ× úΚôûΞΚΖôο
ùΣÚχÏλúΣôÕ Ρôλ ΣοÛßκ× úΚôûΞΚ↓τ ΙπùΞôÚ
∆ßκûΣÙλ ΧÚßκ× úΚôûΞ♠τ ΙπùΞôÚ ∆ßκΣôο ùΣÚχΚ
úΞηÓλ− ΒπΞô[ô∴ ùΣÚχΚ#ο ϑ↔∴ ∆ßκ×ΚûΖ Ιτ[ôΚ
úΜνιÕ ΦÝΘ úΞηÓλ−

4− ΙÚ ΜΤτΣôÓ+ ≅ƒο ∆ρΖ Τô°Κ↓τ ΦοΩô Τƒκ×ΚÞχÏλ
ùΤµΥô∴ôο ≅Õ ΙÚ Øσù[ôÚûΤ Φ∴κΣÓλ− ≅πΞô°οΩôΤο
ΙÚ Ï°κ♦γΟ Τƒκ×ΚÞχÏ ΤγÓλ ùΤµΥô∴ôο ≅Õ
Øσù[ôÚûΤ ΑΚôÕ−

5− •θΚηΟûΞ Øσù[ôÚûΤΚρ ΑÏλ9

l (a + b)2 = a2 + 2ab + b2 (I)
l (a – b)2 = a2 – 2ab + b2 (II)
l (a + b) (a – b) = a2 – b2 (III)
l (x + a) (x + b) = x2 + (a + b) x + ab (IV)

6− úΤσΚôÔλ Øσù[ôÚûΤΚρ ΒΥσΚ∞Θ úΚôûΞΚûΖ
ΞνΚκΣÓιƒÙλ+ ùΣÚχΚÜλ ΣΥτΣÓ€[Õ− ≅ÕΤγÓΤοΩôΤο
ΦηΚ↓τ ùΣÚχΚσΣΩû∴ Φ↓ƒο ΚηΟ°Υ ∆ΘÜλ ΙÚ Τôσß
Øû[ΥôΚÜλ ΣΥτΣÓ€[Õ−SCERT T
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LôW¦lTÓjÕRp

      Aj§VôVm 12

42 Gàm GiûQ GÓjÕdùLôs. 42I CWiÓ GiL°u ùTÚdLpTX]ôL
GÝÕ.

               42 = 1 × 42

= 2 × 21

= 3 × 14

= 6 × 7

1, 2, 3, 6, 7, 14, 21 Utßm 42 GuTûY 42 u LôW¦Ls. CkR LôW¦L°p
GûY TLô GiLs?

42 I TLô GiL°u ùTÚdLpTX]ôL GÝR Ø¥ÙUô? ØVt£ ùNn.

      W© CqYôß ùNnRôu   £¬`ô CqYôß ùNnRôs       AdTo CqYôß ùNnRôu

 42 = 2 × 21         42= 3 × 14 42 = 6 × 7

      = 2 × 3 × 7 = 2 × 3 × 7      = 2 × 3 × 7

¿ LY²jRÕ Gu]? Sôm LY²jRÕ Gu]ùYu\ôp  2×3×7 GuTÕ JqùYôÚ
YûL«Ûm TLô GiL°u ùTÚdLpTX]ôL Es[Õ.

ClùTôÝÕ  ‘70’ Gàm GiûQ GÓjÕdùLôs.

70 u LôW¦Ls 1, 2, 5, 7, 10, 14, 35 Utßm 70.

70 I  2 × 5 ×7 Gàm TLô LôW¦L°u ùTÚdLpTX]ôL GÝRXôm.

Ko GiûQ TLô LôW¦L°u ùTÚdLpTX]ôL GÝÕm AûUlûT
AkR Gi¦u TLô LôW¦L°u ùTÚdLp Guß AûZd¡ú\ôm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

¸úZ Es[ GiLû[ TLô LôW¦L°u ùTÚdLpTX]ôL GÝÕL.

(A)   48 (B)  72 (C)  96

CqYôú\ CVtL¦R úLôûYLû[Ùm AYt±u ùTÚdLpTX]ôL GÝRXôm.
TX®RUô] CVtL¦R úLôûYLû[Ùm AYt±u ùTÚdLpTX]ôL GÝR
A±kÕdùLôs[Xôm.

70 = 1 × 70
= 2 × 35
= 5 × 14
= 7 × 10
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12.112.112.112.112.1  CVtL¦R úLôûYL°u LôW¦Ls : CVtL¦R úLôûYL°u LôW¦Ls : CVtL¦R úLôûYL°u LôW¦Ls : CVtL¦R úLôûYL°u LôW¦Ls : CVtL¦R úLôûYL°u LôW¦Ls :

¸rLiP GÓjÕdLôhÓLû[ LY².

     7yz = 7(yz) →  7 Utßm yz  GuT] LôW¦Ls.

= 7y(z) →  7y Utßm z  GuT] LôW¦Ls.

= 7z(y) →  7z Utßm y GuT] LôW¦Ls.

= 7 × y × z →  7, y Utßm z  GuT] LôW¦Ls.

 7, y, z GuT]ûYLs ªLf£±V LôW¦Ls ªLf£±V
LôW¦Ls‘ÑÚdL Ø¥VôRûY’ (‘irreducible’) Gàm
YôojûRûV TLô Gi GuTRtÏ T§XôL
CVtL¦Rj§p TVuTÓjÕ¡ú\ôm. G]úY 7×y×z
GuTÕ 7yzu ªLf£±V LôW¦Ls Y¥YUôÏm.
B]ôp 7×(yz) (A)  7y(z)  (A)  7z(y)  GuTûY ªLf£±V
LôW¦Ls ApX GuTûRÙm LY²dL úYiÓm.

 7y(z+3)I GÓjÕdùLôs

7y (z + 3) = 7 × y × (z+3).

CeÏ 7,y, (z + 3) GuT] úUÛm ©¬dL CVXôR ªLf£±V LôW¦Ls BÏm.

CqYôú\  5x (y+2) (z+3) =5 × x × (y + 2) × (z + 3)

CeÏ 5 , x , (y + 2) , (z + 3) GuT] ªLf£±V LôW¦Ls.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸rLiPYt±u LôW¦Ls LôiL.

(A)  8x2yz (B)  2xy (x + y) (C)  3x + y3z

12.212.212.212.212.2 LôW¦lTÓjÕRLôW¦lTÓjÕRLôW¦lTÓjÕRLôW¦lTÓjÕRLôW¦lTÓjÕR$$$$$u AY£Vmu AY£Vmu AY£Vmu AY£Vmu AY£Vm

CVtL¦R úLôûYLû[ LôW¦lTÓjÕm úTôÕ,AdúLôûYLû[ AYt±u
LôW¦L°u ùTÚdLpTX]ôL GÝÕ¡ú\ôm. CkR LôW¦Ls GiLs, CVtL¦R
Uô±Ls ApXÕ CVtL¦R úLôûYL°u EßlTôL CÚdLXôm.

23a + 23b + 23c I GÓjÕdùLôs. CûR 23(a + b + c), G] GÝRXôm. CeÏ 23
Utßm (a + b + c)  GuT] ªLf£±V LôW¦Ls. 23 GuTÕ Gi LôW¦, (a + b +
c) GuTÕ CVtL¦R LôW¦.

 (i) x2y + y2x + xy  (ii) (4x2 − 1) ÷  (2x − 1) GuTûYL°p ØRXôYûR  x2y + y2x + xy =
xy(x + y + 1) G] ÑÚe¡V Y¥®p GÝRXôm.

1 GuTÕ 7yz Cu LôW¦
G]úY 7yz= 1×7×y×z. 1
GuTÕ GkR JÚ
Gi¦tÏm LôW¦VôÏm.
B]ôp 1I R²jR
LôW¦VôL GÝR CVXôÕ.
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CWiPôYÕ CVtL¦R úLôûY (4x2 − 1) ÷  (2x − 1)
2 2 24 1 (2 ) (1)

2 1 2 1
x x
x x
− −

=
− −

 
(2 1)(2 1)

(2 1)
x x

x
+ −

=
−

 = (2x + 1)

úUtLiP ERôWQeL°$ÚkÕ LôW¦lTÓjRp, CVtL¦R úLôûYLû[

ÑÚdLÜm YÏdLÜm TVuTÓ¡\Õ G] A±¡ú\ôm.

ClùTôÝÕ CVtL¦R úLôûYLû[ LôW¦lTÓjÕm £X Øû\Lû[ ®Yô§dLXôm.

12.312.312.312.312.3 ùTôÕdLôW¦ Øû\ùTôÕdLôW¦ Øû\ùTôÕdLôW¦ Øû\ùTôÕdLôW¦ Øû\ùTôÕdLôW¦ Øû\

 3x +12 I LôW¦lTÓjRXôm.

CÚ Eßl×L°u ªLf£±V LôW¦L[ôL TÏdL SUdÏ ¡ûPlTÕ

3x + 12 = (3 × x) + (2 × 2 × 3)

CÚ Eßl×L°u ùTôÕ LôW¦ Gu]?

3I  ùTôÕLôW¦VôL GÓdL, SUdÏ ¡ûPlTÕ

3 × [x + (2×2)] = 3 × (x + 4) = 3 (x + 4)

G]úY  3x + 12 GuTÕ 3 (x + 4) GuTúR BÏm.

3 Utßm  (x + 4) GuT] 3x + 12 u LôW¦Ls.

úUÛm Sôm A±YÕ 3 Utßm (x + 4)GuT] ªLf£±V LôW¦Ls, RtúTôÕ
6ab+12b Gu\ úLôûYûV LôW¦lTÓjÕúYôm.

6ab+12b = (2 × 3 × a × b) + (2 × 2 × 3 × b)

= 2 × 3 × b × (a + 2)     = 6b (a + 2)

∴  6ab + 12b = 6b (a + 2)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 1 : 1 : 1 : 1 : 1 : LôW¦lTÓjÕL.   (A) 6xy + 9y2     (B)  25 a2b +35ab2

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : (A) 6xy + 9y2

6 x y  = 2 ×3× x ×y   Utßm  9y2 = 3 ×3 × y × y

3  Utßm ‘y’ GuT] CÚ Eßl×L°u ùTôÕLôW¦

Ï±l×: 6ab Utßm12b u
             HCF 6b
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G]úY,  6xy + 9y2

          = ( 2 ×3×x×y  ) + (3 ×3 × y × y)  (Eßl×Lû[ CûQlTRôp)

        = 3 ×  y × [ (2 × x) + (3 × y)]

∴  6xy + 9y2 = 3y(2 x +3y)

(B) 25 a2b +35ab2   = (5× 5 × a × a × b) +(5× 7 × a × b× b)

                           = 5 × a × b ×[ (5 × a) + (7 × b)]

                           = 5ab (5a + 7b)

∴  25 a2b +35ab2   =  5ab (5a + 7b)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 2: 2: 2: 2: 2: LôW¦lTÓjÕL.   3 x 2 + 6 x 2y +9 x y2

3 x 2 + 6 x 2y + 9 xy2= (3 × x × x)+ (2 × 3 × x × x × y) + (3 × 3 × x × y × y)

                               = 3 × x [x + (2 × x × y) +  (3 ×  y × y)]

                               = 3 x (x +2 xy + 3y2)

                ∴  3 x 2 + 6 x 2y + 9 xy2= 3 x (x +2 x y+3y2)

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

LôW¦lTÓjÕL   (A) 9a2 – 6a     (B) 15 a3b  – 35ab3 (C)  7lm – 21lmn

12.412.412.412.412.4 ÏÝ Eßl×L[ôp LôW¦lTÓjÕRpÏÝ Eßl×L[ôp LôW¦lTÓjÕRpÏÝ Eßl×L[ôp LôW¦lTÓjÕRpÏÝ Eßl×L[ôp LôW¦lTÓjÕRpÏÝ Eßl×L[ôp LôW¦lTÓjÕRp

ax + bx + ay + by. GuTûR LY². x GuTÕ ØRp CWiÓ Eßl×L°u ùTôÕ
LôW¦ Utßm LûP£ CWiÓ Eßl×L°u ùTôÕLôW¦ y. B]ôp CûYLÞdÏ
GkR JÚ Eßl×m ùTôÕdLôW¦VôL CpûX. CûYLÞdÏ CqYôß LôW¦
LôQXôm.

ÏÝ Eßl×L[ôL ©¬dL,  (ax +bx) +(ay+by)

(ax +bx) +(ay+by) = x (a+b)+ y(a+b)

                                = (a+b)( x +y)

ax + bx + ay  +  by u ®¬Ü GuTÕ AYt±u LôW¦L°u ùTÚdLpTX]ôÏm.
(a+b) Utßm ( x +y), Gàm LôW¦Ls úUÛm ©¬dL Ø¥VôR ªLf£±V LôW¦L[ôÏm.

úUtLiP úLôûYûV Utù\ôÚ Øû\«Ûm LôW¦lTÓjRXôm.

                ax + ay + bx + by = ( ax + ay)+ (bx + by)
                                              =  a (x + y) + b (x + y)
                                             = (x + y) (a + b)
LôW¦Lû[ Y¬ûN Uôt± GÝ§]ôÛm Juú\ GuTûR LY².

®¬YôdLj§u LôW¦L°u
AûUlûT JúW JÚ
EßlTôLúY GÓjÕdùLôs[
úYiÓm GuTûR LY².

(3 × x  I ùTôÕdLôW¦VôdÏYRôp)

(JqùYôÚ ÏÝ®$ÚkÕm ùTôÕdLôW¦Lû[ ©¬jRôp)

( ÏÝ®$ÚkÕ ùTôÕdLôW¦Lû[  ©¬jRôp)
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CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

LôW¦lTÓjÕL.   (A)  5 x y + 5 x + 4y + 4 (B) 3ab + 3b + 2b + 2

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 3: 3: 3: 3: 3:      LôW¦lTÓjÕL. 6ab – b2 – 2bc +12ac

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : T¥ 1: Aû]jÕ Eßl×L°u ùTôÕLôW¦ Es[Rô G] LY².

AlT¥ HÕªpûX.

T¥ 2: ØRp CWiÓ Eßl×Lû[ ÏÝUôt± AûUjRôp,

6ab – b2  = b (6a – b)  ———I

LûP£ CWiÓ Eßl×Lû[ Y¬ûNUôt\m ùNnV SUdÏ

¡ûPlTÕ 12ac – 2bc.

G]úY 12ac – 2bc = 2c( 6a – b) ———II

T¥ 3: I Utßm  II CûQjRôp

6ab – b2 – 2bc +12ac  =  b (6a – b) +2c (6a – b)

= (6a – b) (b + 2c)

G]úY 6ab – b2 –2bc + 12ac u LôW¦Ls (6a– b) Utßm (b + 2c)

T«t£ T«t£ T«t£ T«t£ T«t£ - 12.1 12.1 12.1 12.1 12.1

1. ¸rLiP Eßl×L°u ùTôÕLôW¦Lû[ LiÓ©¥.

(A)  8x, 24 (B)  3a, 21ab (C)  7xy, 35x2y3 (D) 4m2, 6m2, 8m3

(E)  15p, 20qr, 25rp (F)  4x2, 6xy, 8y2x (G)  12 x2y, 18 xy2

2. ¸rLiP TpÛßl×dúLôûYLû[ LôW¦lTÓjÕL.

(A)  5x2 – 25xy (B)  9a2 – 6ax (C) 7p2 + 49pq

(D)  36 a2b – 60 a2bc (E) 3a2bc + 6ab2c + 9abc2

(G)  4p2 + 5pq – 6pq2 (H) ut +  at2

3. ¸rLiPYtû\ LôW¦lTÓjÕL.

(A) 3ax – 6xy + 8by – 4ab (B)  x3 + 2x2 +5x + 10

(C) m2 – mn + 4m  – 4n (D) a3 – a2b2 – ab + b3 (E) p2q – p r2 – pq + r2

(6a–b) Gàm
ùTôÕLôW¦ GÓdL.
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12.512.512.512.512.5 Øtù\ôÚûUûV TVuTÓj§ LôW¦lTÓjÕRpØtù\ôÚûUûV TVuTÓj§ LôW¦lTÓjÕRpØtù\ôÚûUûV TVuTÓj§ LôW¦lTÓjÕRpØtù\ôÚûUûV TVuTÓj§ LôW¦lTÓjÕRpØtù\ôÚûUûV TVuTÓj§ LôW¦lTÓjÕRp

(a + b)2 = a2 + 2ab + b2

(a – b)2 = a2 – 2ab + b2

(a + b) (a – b) = a2 – b2 GuTûYLs CVtL¦R Øtù\ôÚûULs.

RWlThÓs[ TpÛßl×dúLôûYLs úUtLiP Øtù\ôÚûUL°u YXÕ ×\j§p

Es[ÕúTôp CÚkRôp CkR Øtù\ôÚûULû[ TVuTÓj§ LôW¦lTÓjRXôm.

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 4: 4: 4: 4: 4: LôW¦lTÓjÕL. x2 + 10x + 25

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ùLôÓdLlThÓs[ TpÛßl×dúLôûY êuß Eßl×Lû[

ùLôi¥Úd¡\Õ. ØRp Utßm êu\ôm Eßl×Ls ØÝ YodLeLs.

ARôYÕ x2 Utßm 25 ( 52  ).  úUÛm ûUV Eßl× ªûL Ï±ûV

ùLôi¥Úd¡\Õ. úUtLiPT¥   a2 + 2ab + b2,  G] GÝRXôm.

G]úY  x2 + 10x + 25 = (x)2 + 2 (x) (5) + (5)2

a2 + 2ab + b2 GuTRtÏ CPÕ×\m Es[úRôÓ úUtLiPûR Jl©Ó.

ARôYÕ  (a + b)2 . CeÏ a = x Utßm  b = 5

G]úY x2 + 10x + 25 =  (x + 5)2 = (x + 5) (x + 5)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 5: 5: 5: 5: 5: LôW¦lTÓjÕL 16z2 – 48z + 36

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : RWlThÓs[ úLôûY«$ÚkÕ ùTôÕ Gi LôW¦Lû[ LôQ,

16z2 – 48z + 36 = (4 × 4z2) – (4 × 12z) + (4 × 9) = 4(4z2 – 12z  +  9)

4z2 = (2z)2 ;  9 = (3)2 Utßm 12z = 2 (2z) (3)
4z2 – 12z + 9  = (2z)2 – 2 (2z) (3) + (3)2   Hù]²p   a2 – 2ab + b2 =   (a – b)2

= (2z – 3)2

G]úY , 16z2 – 48z + 36  = 4(4z2 – 12z + 9) = 4 (2z – 3)2

    = 4(2z – 3)(2z – 3)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 6: 6: 6: 6: 6:  LôW¦lTÓjÕL. 25p2 – 49q2

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : RWlThÓs[ úLôûY CWiÓ ØÝ YodLeL°u ®j§VôNm G]

A±VXôm. ARôYÕ a2 – b2 Gàm Y¥®p Es[Õ.

G]úY Øtù\ôÚûU a2 – b2 = (a+b) (a-b) GuTûR TVuTÓjRXôm.

                       25p2 – 49q2 =  (5p)2 – (7q)2

=  (5p + 7q) (5p – 7q) [∵  a2–b2 = (a + b) (a–b)]

     G]úY  25p2 – 49q2 =  (5p + 7q) (5p – 7q)
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GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 7: 7: 7: 7: 7: LôW¦lTÓjÕL. 48a2 – 243b2

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : CkR CWiÓ Eßl×LÞm ØÝ YodLeL[ôL CpûX, B]ôp 3
GuTÕ ùTôÕdLôW¦VôL Es[Õ.

ARôYÕ  48a2 – 243b2 = 3 [16a2 – 81b2]
=  3 [(4a)2 – (9b)2]   ÁiÓm   a2 – b2 =  (a+b)(a – b)
=  3 [ (4a + 9b) (4a – 9b)]
=  3 (4a + 9b) (4a – 9b)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 8: 8: 8: 8: 8: LôW¦lTÓjÕL. x2 + 2xy + y2 – 4z2

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ØRp êuß Eßl×Ls (x + y)2 Gàm Y¥®p Es[Õ. úUÛm
SôuLôYÕ Eßl× ØÝ YodLUôL Es[Õ.

BLúY x2 + 2xy + y2 - 4z2     = (x + y)2 – (2z)2

=  [(x + y) + 2z] [(x + y) – 2z]
=  (x + y + 2z) ( x + y – 2z)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 9: 9: 9: 9: 9: LôW¦lTÓjÕL. p4 – 256
¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : p4 = (p2)2  Utßm  256=  (16)2

BLúY    p4 – 256 =  (p2)2 – (16)2

=  (p2 – 16 ) (  p2 +16 )
=  (p+4) (p–4) (  p2 +16 )

12.612.612.612.612.6 (x + a) (x + b) = x2 + (a + b)x + ab Gàm Y¥®p Es[ LôW¦Ls.Gàm Y¥®p Es[ LôW¦Ls.Gàm Y¥®p Es[ LôW¦Ls.Gàm Y¥®p Es[ LôW¦Ls.Gàm Y¥®p Es[ LôW¦Ls.

 x2 + 12x + 35, x2 + 6x – 27, a2 – 6a + 8, 3y2 + 9y + 6.... úTôu\ Eßl×Lû[ LY².
CkR TpÛßl×dúLôûYL°p Uô±$ Eßl×Ls ØÝ YodLeL[ôL CpXôRRôp
úUtLiP Øtù\ôÚûULû[ TVuTÓj§ LôW¦lTÓjR CVXôÕ.

 x2 + 12x + 35 GÓjÕdùLôs.

CkR Eßl×Ls Aû]j§Ûm LôW¦lTÓjR ÏÝ Eßl×L[ôL ©¬dL CVXôÕ.
ûUV EßlûTÙm, Uô±$ EßlûTÙm ©¬jÕ x2 + (a + b)x + ab Gàm Øtù\ôÚûU
Y¥®p ÏÝdL[ôdÏ.

Uô±$ EßlûT Ø¥kRYûW CWiÓ LôW¦L°p ùTÚdLpTX]ôL GÝRÜm.

35 = 1 × 35 1 + 35 = 36

(–1)  × (–35)  –1 – 35 = –36

5 × 7 5 + 7 = 12

(–5) × (–7) –5 – 7 = –12

ûUV EßlûT CWiPôL ©¬jR ©\Ï AYt±u ùLÝdL°u(Coefficients)
ùUôjRm GqY[Ü?  5 + 7 = 12

 a2 – b2  = (a+b) (a–b)

ÁiÓm p2–16 = (p+4) (p–4)
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∴  x2 + 12x + 35 =   x2 + 5x + 7x + 35 (∵  12x = 5x  +  7x)

=  x (x + 5) + 7 (x + 5) (ùTôÕ LôW¦Lû[ R²VôL GÓdL)

=  (x + 5) (x + 7) ( (x + 5) GuTÕ ùTôÕ LôW¦)

úUtLiP§$ÚkÕ  x2 + (a + b) x + ab Gàm Y¥®p Es[ûR (x + a) (x + b) G]
LôW¦lTÓjRXôm.

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 10: 10: 10: 10: 10: LôW¦lTÓjÕL.    m2 − 4m – 21

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : m2 − 4m – 21 I  x2 + (a + b) x + ab  EPu Jl©Ó.

                ab = − 21,   Utßm a+b = –4.  BLúY (−7) + 3 = −4 Utßm (−7 )(3) = −21

                G]úY,    m2 – 4m – 21= m2 −7m + 3m– 21

= m ( m − 7) + 3 (m − 7)

= (m −7)  (m +3)

G]úY   m2 −  4m – 21 = (m − 7) (m +3)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 11 11 11 11 11: LôW¦lTÓjÕL.   4x2 +20x – 96

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 4 GuTÕ Aû]jÕ Eßl×L°p ùTôÕLôW¦

BLúY 4x2 + 20x – 96 = 4 [x2 +5x – 24]

ClùTôÝÕ   x2 +5x – 24

= x2 + 8x − 3x − 24

=   x ( x + 8) − 3( x + 8)

=   ( x + 8 )( x – 3)

@ 4x2 + 20x –  96  = 4( x + 8 )( x – 3 )

T«t£ T«t£ T«t£ T«t£ T«t£ - 12.2 12.2 12.2 12.2 12.2

1. ¸rLiP TpÛßl×dúLôûYLû[ LôW¦lTÓjÕL.

(A)  a2 + 10a + 25 (B)  l2 – 16l + 64 (C) 36x2 + 96xy + 64y2

(D)  25x2 + 9y2 – 30xy (E)  25m2 – 40mn + 16n2

(F)   81x2 – 198 xy + 12ly2 (G)  (x+y)2 – 4xy (Ï±l× : ØR$p (x + y)2 I ®¬ÜlTÓjÕL)

(H)   l4 + 4l2m2 + 4m4

–21 u LôW¦Ls Utßm

AYt±u ùUôjRm

    –1 × 21 = –21     –1 + 21 = 20
1  × (–21) = –21       1 – 21 = –20
      –7 × 3 = –21      –7 + 3 =  –4
      –3 × 7 = –21      –3 + 7 = 4

 –24 u LôW¦Ls Utßm

AYt±u ùUôjRm

    –1 × 24 = –24     –1 + 24 = 23
1  × (–24) = –24       1 – 24 = –23
      –8 × 3 = –24      3  – 8  = –5
      –3 × 8 = –24      –3 + 8 = 5
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2. ¸rLiPYtû\ LôW¦lTÓjÕL.

(A)  x2 – 36 (B)  49x2 – 25y2 (C)  m2 – 121

(D)  81 – 64x2 (E)  x2y2 – 64 (F)  6x2 – 54

(G)  x2– 81 (H)  2x – 32 x5 (I)  81x4 – 121x2

(J)  (p2 – 2pq + q2) – r2 (K)  (x + y)2 – (x – y)2

3. ¸rLiPYtû\ LôW¦lTÓjÕL.

(A)  lx2 + mx (B)  7y2+ 35Z2 (C)  3x4 + 6x3y + 9x2Z

(D)  x2 – ax – bx + ab (E)  3ax – 6ay – 8by + 4bx (F)  mn + m+ n+1

(G)  6ab – b2 + 12ac – 2bc (H)  p2q – pr2 – pq + r2 (I)  x (y+z) – 5 (y+z)

4. ¸rLiPYtû\ LôW¦lTÓjÕL.

(A) x4 – y4 (B) a4 – (b+c)4 (C) l2 – (m – n)2

(D)  49x2 –  
16
25 (E)  x4 – 2x2y2 + y4 (F) 4 (a+b)2 – 9 (a – b)2

5. ¸rLiPYtû\ LôW¦lTÓjÕL.

(A)  a2 + 10a + 24       (B) x2 + 9x + 18 (C)) p2 – 10q + 21 (D) x2 – 4x – 32
6.       x2 + 3xy + x + my – m GuTÕ x  Utßm y p ØÝdL°u ùLÝdLú[ôÓ CWiÓ
úS¬V LôW¦Lû[ ùTtßs[Õ G²p ‘m’ u U§l×Lû[d LôiL.

12.712.712.712.712.7 TpÛßl×dúLôûYL°u YÏjRpTpÛßl×dúLôûYL°u YÏjRpTpÛßl×dúLôûYL°u YÏjRpTpÛßl×dúLôûYL°u YÏjRpTpÛßl×dúLôûYL°u YÏjRp

YÏjRp GuTÕ ùTÚdLp RûX¸¯ BÏm.

  3x × 5x 3= 15  x4 I GÓjÕdùLôs.

G]úY               15x 4 ÷  5x3  = 3x  úUÛm  15x4 ÷ 3x =  5x3

CqYôú\      6a (a + 5) = (6a2 + 30)
@     (6a2 +30) ÷ 6a  =   a +5
Utßm   (6a2 +30)  ÷ (a+5) =  6a.

1212121212.8.8.8.8.8 KÚßl×dúLôûYûV Utù\ôÚ KÚßl×dúLôûYVôp YÏjRpKÚßl×dúLôûYûV Utù\ôÚ KÚßl×dúLôûYVôp YÏjRpKÚßl×dúLôûYûV Utù\ôÚ KÚßl×dúLôûYVôp YÏjRpKÚßl×dúLôûYûV Utù\ôÚ KÚßl×dúLôûYVôp YÏjRpKÚßl×dúLôûYûV Utù\ôÚ KÚßl×dúLôûYVôp YÏjRp

 24x3 ÷ 3x I GÓjÕdùLôs.

∴ 24x3 ÷ 3x

=   
2 2 2 3

3
× × × × × ×

×
x x x

x

=    
(3 ) (2 2 2 )

(3 )
x x x

x
× × × × ×

×  =   8x2
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GÓjÕdLôhÓ 12GÓjÕdLôhÓ 12GÓjÕdLôhÓ 12GÓjÕdLôhÓ 12GÓjÕdLôhÓ 12: ¸rLiP YÏjRpLû[ ùNn.

(A)  70x4 ÷ 14 x2 (B)  4x3y3z3 ÷ 12xyz

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : (A) 70x4 ÷  14x2 = 
2 5 7

2 7
x x x x

x x
× × × × × ×

× × ×

= 
5

1
x x× ×

= 5x2

(B) 4x3y3z3 ÷ 12xyz =  
4

12
× × × × × × × × ×

× × ×
x x x y y y z z z

x y z

=  2 2 21
3

x y z

12.912.912.912.912.9 TpÛßl×dúLôûYûV KÚßl×dúLôûYûVôp YÏjRpTpÛßl×dúLôûYûV KÚßl×dúLôûYûVôp YÏjRpTpÛßl×dúLôûYûV KÚßl×dúLôûYûVôp YÏjRpTpÛßl×dúLôûYûV KÚßl×dúLôûYûVôp YÏjRpTpÛßl×dúLôûYûV KÚßl×dúLôûYûVôp YÏjRp

êÜßl×dúLôûY YÏjRûX LôiúTôm.

6x4+10x3 + 8x2 I 2x2 Gu\ KÚßl×dúLôûYVôp YÏjRp

6x4 + 10x3 + 8x2 = [2 × 3 × x × x ×x  × x] + [2  × 5 × x × x × x] + [2 × 2 × 2 × x × x]

= (2x2) ( 3x2 ) +  (2x2 ) (5 x) + 2x2 (4)

= 2x2 [3x2 + 5x + 4]

ClùTôÝÕ    (6x4 + 10x3 + 8x2) ÷ 2x2

=
4 3 2

2

6 10 8
2

x x x
x

+ +
    =  

2 2

2

2 (3 5 4)
2

x x x
x
+ +

=  (3x2 + 5x + 4)

Utù\ôÚ Øû\«p, TpÛßl×dúLôûY«p JqùYôÚ EßlûTÙm
KÚßl×dúLôûYVôp YÏjRp (¿dLp Øû\) êXm ùNnVXôm.

(6x4 + 10x3 + 8x2) ÷ 2x2

4 3 2

2 2 2
6 10 8
2 2 2

= + +
x x x
x x x

= 3x2 + 5x + 4

2x2 ùTôÕLôW¦ GuTûR LY²

CeÏ ùRôÏ§«p Es[
TpÛßl×dúLôûY«u

JqùYôÚ EßlûTÙm TÏ§«p
Es[ KÚßl×dúLôûYVôp
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GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 13  13  13  13  13 : 30 (a2bc + ab2c + abc2) I 6abc Bp YÏ.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 30 (a2bc + ab2c + abc2)

=2 ×  3 ×  5 [(a ×  a ×  b ×  c) + (a ×  b ×  b ×  c) + (a ×  b ×  c ×  c)]

= 2 ×  3 ×  5 ×  a ×  b ×  c  (a + b + c)

BLúY 30 (a2bc + ab2c + abc2) ÷ 6abc

2 3 5 ( )
2 3

× × × + +
=

× ×
abc a b c

abc

= 5 (a + b + c)

Utù\ôÚ Øû\«p  30 (a2bc + ab2c + abc2) ÷ 6abc
2 2 230 30 30

6 6 6
= + +

a bc ab c abc
abc abc abc

 = 5a +5b + 5c

=  5 (a + b + c)

12.1012.1012.1012.1012.10 TpÛßl×dúLôûYûV TpÛßl×dúLôûYVôp YÏjRpTpÛßl×dúLôûYûV TpÛßl×dúLôûYVôp YÏjRpTpÛßl×dúLôûYûV TpÛßl×dúLôûYVôp YÏjRpTpÛßl×dúLôûYûV TpÛßl×dúLôûYVôp YÏjRpTpÛßl×dúLôûYûV TpÛßl×dúLôûYVôp YÏjRp

(3a2 + 21a ) ÷ (a+7) I GÓjÕdùLôs.

N¬TôolTRtLôL ØR$p Sôm 3a2 + 21a  I LôW¦lTÓjÕúYôm. ©\Ï LôW¦Lû[
TÏ§ÙPu Jl©PXôm.

(3a2 + 21a ) ÷ ( a+7) = 
23 21

7
+
+

a a
a

  = 
3 ( 7)

7
a a
a

+
+

  = 3a

 = 3a

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 14: 14: 14: 14: 14: 39y3(50y2 – 98)  I 26y2(5y+7) Bp YÏ.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 39y3(50y2 – 98) = 3 × 13 × y × y × y × [2 (25y2–49)]

=2× 3 × 13 × y × y × y × [(5y)2– (7)2]         a2–b2   = (a+b)(a–b)

=2× 3 × 13 × y × y × y × [(5y + 7)  (5y – 7)]

= 2× 3 × 13 × y × y × y × (5y +7) (5y – 7)

úUÛm      26y2(5y + 7) = 2× 13 ×  y × y × ((5y + 7)
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∴    [ 39y3(50y2 – 98) ] ÷  [ 26y2(5y + 7) ]

=  
[2 3 13 (5 7)(5 7)]

[2 13 (5 7)]
y y y y y

y y y
× × × × × + −

× × × × +

=  3y (5y − 7)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 15:15:15:15:15:  m2− 14m − 32 I m+2 Bp YÏ.

¾oÜ¾oÜ¾oÜ¾oÜ¾oÜ :  m2 − 14m − 32 = m2 − 16m +2m − 32

= m(m − 16) + 2(m − 16)

= (m − 16)(m+2)

(m2 − 14m − 32) ÷ m+2 = (m − 16)(m+2) ÷  ( m+2)

= (m − 16)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓ LôhÓ LôhÓ LôhÓ LôhÓ 16:16:16:16:16: 42(a4− 13a3+36a2) I 7a(a − 4) Bp YÏ.

¾oÜ¾oÜ¾oÜ¾oÜ¾oÜ : 42(a4− 13a3+36a2) = 2 × 3 × 7 × a   × a × (a2 − 13a + 36)

= 2 × 3 × 7 ×   a   × a ×( a2 − 9a − 4a + 36)

= 2 × 3 × 7 ×   a   × a × [a (a – 9) –4( a − 9)]

= 2 × 3 × 7 ×   a   × a ×[(a − 9)(a – 4)]

= 2 × 3 × 7 × a × a × (a – 9) (a – 4)

     42 (a4−13a3+ 36a2) ÷ 7a (a − 4) = 2 × 3 × 7 ×  a  × a × (a − 9)(a  – 4) ÷ 7a(a − 4)

= 6a (a − 9)

GÓjÕGÓjÕGÓjÕGÓjÕGÓjÕdddddLôhÓLôhÓLôhÓLôhÓLôhÓ 17:      x(3x2 − 108) I 3x(x − 6) Bp YÏ.

¾oÜ¾oÜ¾oÜ¾oÜ¾oÜ : x(3x2 − 108) =  x × [ 3(x2 − 36)]

=  x × [ 3(x2 − 62)]

= x × [3(x + 6)(x − 6)]

= 3 × x × [ (x + 6)(x − 6)]

    x(3x2− 108) ÷  3x (x − 6) = 3 × x × [ (x + 6) (x − 6)] ÷3x (x – 6)

= (x + 6)SCERT T
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T«t£ T«t£ T«t£ T«t£ T«t£ - 12.3 12.3 12.3 12.3 12.3

1. ¸rLiP YÏjRpLû[ ùNnL.

(A)  48a3  by  6a (B)  14x3   by   42x2

(C)  72a3b4c5  by  8ab2c3 (D)  11xy2z3  by   55xyz (E)  –54l4m3n2  by   9l2m2n2

2. ùLôÓdLlThP TpÛßl×dúLôûYLû[ ùLôÓdLlThP KÚßl×dúLôûYL[ôp YÏ.

(A)  (3x2– 2x) ÷ x (B)  (5a3b – 7ab3) ÷ ab

(C)  (25x5 – 15x4)  ÷ 5x3 (D)  (4l5 –  6l4 +  8l3) ÷ 2l2

(E)  15 (a3b2c2– a2b3c2+ a2b2c3) ÷ 3abc (F)  (3p3– 9p2q - 6pq2) ÷ (–3p)

(G)  (
2
3 a2b2c2+ 

4
3 ab2c2) ÷ 

1
2 abc

3. ¸rLiP YÏjRpLû[ ùNnL.

(A)  (49x – 63)  ÷ 7 (B) 12x (8x – 20) ÷ 4(2x – 5)

(C)  11a3b3(7c – 35)  ÷  3a2b2(c – 5)

(D)  54lmn (l + m) (m + n) (n + l)  ÷  8lmn (l + m) (n + l)

(E)  36 (x+ 4) ( x2 + 7x + 10)  ÷  9 (x + 4) (F)  a (a + 1) (a + 2) (a + 3)  ÷  a (a + 3)

4. TpÛßl×dúLôûYLû[ LôW¦lTÓj§ YÏ.

(A)  (x2+7x + 12)  ÷  (x + 3) (B)  (x2 – 8x +12)  ÷  (x – 6)

(C)   (p2+ 5p + 4) ÷  (p + 1) (D)  15ab (a2–7a +10)  ÷  3b (a – 2)

(E)   15lm (2p2–2q2) ÷ 3l (p + q) (F) 26z3(32z2–18)  ÷ 13z2(4z – 3)

¸rLiPYt±p Es[ RYßLû[ LiP±V Ø¥ÙUô?¸rLiPYt±p Es[ RYßLû[ LiP±V Ø¥ÙUô?¸rLiPYt±p Es[ RYßLû[ LiP±V Ø¥ÙUô?¸rLiPYt±p Es[ RYßLû[ LiP±V Ø¥ÙUô?¸rLiPYt±p Es[ RYßLû[ LiP±V Ø¥ÙUô?

YÏl× ùNVp §hPm 1 :       cúXLô , B£¬Vo ùLôÓjR NUuTôhûP ̧ rLiPYôßcúXLô , B£¬Vo ùLôÓjR NUuTôhûP ̧ rLiPYôßcúXLô , B£¬Vo ùLôÓjR NUuTôhûP ̧ rLiPYôßcúXLô , B£¬Vo ùLôÓjR NUuTôhûP ̧ rLiPYôßcúXLô , B£¬Vo ùLôÓjR NUuTôhûP ̧ rLiPYôß

¾oÜ LiPôs.¾oÜ LiPôs.¾oÜ LiPôs.¾oÜ LiPôs.¾oÜ LiPôs.

        3x + 4x + x + 2x = 90
        9x = 90   G]úY  x = 10
CkR LQd¡p N¬Vô] ¾oûYlTt± ¿®o áßYÕ VôÕ?cúXLô GeÏ RYß ùNnRôs

Guß Eu]ôp LiP±V Ø¥ÙUô?

Eßl©u ùLÝ 1 BL CÚkRôp AûR Sôm

Ï±l©ÓY§pûX.B]ôp Eßl×Lû[ áhÓm

úTôÕ AûR LQd¡p ùLôs[ úYiÓm.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

ùYqúYß ùNVpLû[ TVuTÓj§, CVtL¦RúLôûYL°u ¾oÜLû[ LôÔm

úTôÕ, £X UôQYoLs ¸rLiPYôß ¾oÜ Lôi¡\ôoLs.AYoLs ùNnR RYû\

Ñh¥dLôhP Ø¥ÙUô? N¬Vô] ®ûPLû[ GÝÕ.;
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YÏl× ùNVp§hPm 2 YÏl× ùNVp§hPm 2 YÏl× ùNVp§hPm 2 YÏl× ùNVp§hPm 2 YÏl× ùNVp§hPm 2 :::::  NWÙ ¸rLiPYôß ùNnRôs

      x = – 4, G²p 7x = 7 – 4 = – 3 Ïû\ GiûQ ùTÚdÏm Øû\ûV
¨û]Ü ùNnL.

YÏl× ùNVp§hPm 3 YÏl× ùNVp§hPm 3 YÏl× ùNVp§hPm 3 YÏl× ùNVp§hPm 3 YÏl× ùNVp§hPm 3 ::::: £Yô Utßm ¾× CVtL¦R úLôûYL°u ùTÚdLpTXû]

¸rLiPYôß ùNnRôoLs. VôÚûPV ùTÚdLpTXu N¬ Guß BWônkÕ áß.

£Yô£Yô£Yô£Yô£Yô ¾×¾×¾×¾×¾×

(A)  3 (x− 4) = 3x – 4 3 (x−4) = 3x – 12

(B)   (2x)2 =  2x2 (2x)2 =  4x2

(C)  (2a − 3) (a + 2) = 2a2− 6 (2a − 3) (a + 2) = 2a2 + a − 6
(D)  (x + 8)2 = x2 − 64 (x + 8)2 = x2 +16x +64

YÏl× ùNVp§hPm 4 YÏl× ùNVp§hPm 4 YÏl× ùNVp§hPm 4 YÏl× ùNVp§hPm 4 YÏl× ùNVp§hPm 4 :::::   ÑUu ¸rLiPYôß YÏjRûX ùNnRôu?

(a + 5) ÷ 5 =  a+1
       AYàûPV SiTu §ú]x CqYôß ùNnRôu  (a + 5) ÷ 5 =  a
       úUÛm AYàûPV úRô¯ TôY² CqYôß ùNnRôu   (a + 5) ÷ 5 =  a/5 + 1
         CRàûPV N¬Vô] ¾oûYTt± Gu] ¨û]d¡\ôn? BúXôNû] ùNn.

T«t£T«t£T«t£T«t£T«t£ - 12.4

¸rLiP L¦R Yôd¡VeL°Ûs[ RYßLû[ LiÓ©¥jÕ N¬TÓjÕL.

(i)  3(x – 9) = 3x – 9 (ii)  x(3x + 2) = 3x2 + 2

(iii)  2x + 3x = 5x2 (iv)  2x + x +3x = sx

(v)  4p + 3p + 2p + p – 9p = 0 (vi) 3x+2y = 6xy

(vii)  (3x)2  + 4x +7 = 3x2  + 4x +7 (viii)  (2x)2  + 5x  = 4x + 5x  =  9x

(ix)  (2a + 3)2  = 2a2  + 6a  + 9

(x)   x = – 3 G²p

(a) x2  + 7x + 12 = (–3)2 + 7 (–3) + 12 = 9 + 4 + 12 = 25

(b)  x2 – 5x + 6 = (–3)2 –5 (–3) + 6 = 9 – 15 + 6 = 0
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(c)  x2  + 5x  = (–3)2 + 5 (–3) + 6 = – 9 – 15  = –24

(xi)  (x – 4)2  = x2  – 16 (xii)     (x +7)2  = x2  + 49

(xiii)  (3a + 4b) (a – b) =  3a2 – 4a2 (xiv) (x + 4) (x + 2) = x2 + 8

(xv)  (x – 4) (x – 2) = x2 – 8 (xvi) 5x3  ÷ 5 x3   = 0

(xvii)  2x3 + 1  ÷ 2x3 = 1 (xviii) 3x + 2  ÷  3x = 
2

3x

(xix)  3x + 5 ÷ 3 = 5 (xx) 
4 3 1

3
x x+

= +

Sôm Lt\ûY

1. LôW¦lTÓjÕRp GuTÕ RWlThÓs[ TpÛßl×dúLôûYL°u
LôW¦L°u ùTÚdLpTXu BÏm.

2. JÚ LôW¦ûV úUÛm TÏdL Ø¥V®pûXùV²p AdLôW¦
ªLf£±V LôW¦ (irreducible factor) G]lTÓm.

3. a2 + 2ab + b2 ;    a2 – 2ab + b2  ;     a2 – b2   Utßm  x2 + (a + b) x + ab
B¡V Y¥®p Uôt\lTPd á¥V TpÛßl×dúLôûYLû[
Øtù\ôÚûULû[ TVuTÓj§ LôW¦lTÓjRXôm.

4. x2+ (a + b)  x + ab, Gàm Y¥®p Es[ TpÛßl×d úLôûYL°u
LôW¦Ls (x + a)(x + b) BÏm.

5. YÏjRp, ùTÚdL$u RûX¸¯VôÏm. CdLÚjÕ CVtL¦R
úLôûYL°u YÏjRÛdÏ EhThPRôÏm.

úLôph ùTd¡u LtTû] (Gold Bach Conjecture)
JqùYôÚ Jtû\ GiÔm JÚ TLô GiQôLúYô ApXÕ TLô GiL°u
áÓRXôLúYô ApXÕ YodL GiL°u CÚUPeLôLúYô CÚdÏm G] úLôph
ùTd RuàûPV T¬úNôRû]L°u êXm LiP±kRôo.

ARôYÕ 21 = 19 + 2 ApXÕ 13 + 8 ApXÕ 3 + 18.
AYo úUtLiPYôß 9000 YûW T¬úNô§jRôo. úUÛm 5777 = 53 ×  10
Utßm 5993=13×  641 Gu\ GiLÞdÏ UhÓm Cq®§ ùTôÚkRôÕ G]
LiP±kRôo. Hù]²p AûYLs TLô GiÔm ApX, TLô GiL°u
áÓRÛm ApX Utßm YodL GiL°u CÚUPeÏm ApX .
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ØκΣ↔ΤôΠ Ξ⁄ΞδΚûΖ ΒÚΣ↔ΤôΠ Ξ⁄ΞδΚ↓ο Κôγ′κΣÓιÕΘο

≅ιƒΥôΥλ 13

02−/ ≅°ØΚλ

Ρôλ ØκΣ↔ΤôΠ ∆Ω€ο Ξ′χ€ú[ôλ− ΡλûΤε Ñσ° ∆ρΖ ùΣôÚγΚρ ΥôÜλ
ØκΣ↔ΤôΠ Ξ⁄Ξλ ùΚôηΟûΞ− ΒÚΣ↔ΤôΠ Ξ⁄Ξλ ØκΣ↔ΤôΠ Ξ⁄Ξιƒ#ÚϕÕ
úΞßΣγ⁄ÚκΣûΘ Ρôλ ≅°ΥΩôλ− ÑΞσ°τ ÁÕ ∆ρΖ ÑΞùςôγ⁄ûΥ Σôν− ≅Θτ
ΘΖλ ùΜπΞΚ Ξ⁄ΞιûΘ ùΚôη⁄ÚχÏλ− ≅Õ ΦιΘû∴ ≅ΖÜΚûΖ ùΚôη⁄ÚχÏλ>
ΒςηÓ ≅ΖÜΚρ+ ≅ûΞ ¿Ζλ Τσßλ ≅ΚΩλ− ×ιΘΚιûΘ Σôν− ×ιΘΚιƒ∴
Ξ⁄Ξλ Φτ∴> ≅Õ Κ∴εùΜπΞΚ Ξ⁄Ξλ− ΒÕ 2 ≅ΖÜΚûΖ ùΚôηÓρΖÕ− ¿Ζλ
≅ΚΩλ Τσßλ ∆Υςλ ΑÏλ−
ØχúΚôΠλ+ ΜÕςλ+ ùΜπΞΚλ
Α€ΥûΞ ΜΤΘΖ ΒÚΣ↔ΤôΠ
Ξ⁄ΞδΚρ− Κ∴εΜÕςλ+
Κ∴εùΜπΞΚλ úΣôτ[ûΞ ØκΣ↔ΤôΠ ùΣôÚγΚρ− ΒÚΣ↔ΤôΠ ùΣôÚγΚûΖ Ιτ°τ
ÁÕ Ιτ[ôΚ ≅Óχ€ ûΞχÏλ úΣôÕ ≅ûΞ ØκΣ↔ΤôΠ ùΣôÚΖôΚ ΣΟιƒο
Κôγ⁄ÙρΖΣ⁄ ∆ÚΞô€[Õ− ΒûΞ Κ∴ ≅ΖûΞÙλ ùΚôηÓρΖÕ−

ΒûΘ ùΜµ

0− ØκΣ↔ΤôΠ ùΣôÚγΚ↓τ ùΣΥνΚρ ′ΩΞσû[ ΦÝÕΚ−

1− ΒÚΣ↔ΤôΠ ùΣôÚγΚρ ′ΩΞσ°σÏ ∆ΘôςΠλ ùΚôÓ−

2− ∆τàûΟΥ úΡôγÓκ×ιΘΚιƒο ΣγΟιƒτ ΣΟλ Ξûς− ΒÕ ΒÚΣ↔ΤôΠ

Ξ⁄ΞΤô> ≅οΩÕ ØκΣ↔ΤôΠ Ξ⁄ΞΤô>

3− Κ∴εΜÕςλ+ Κ∴εùΜπΞΚ Ξ⁄Ξ ùΣôÚγΚρ ′ΩΞσû[ ΚηÓ♦⁄−

4− ΞγΟλ+ úΚôΖλ ΦιΘû∴ Σ↔ΤôΠδΚûΖ ùΚôηÓρΖ∴>

02−0 Κ∴εΜÕςιûΘχ ùΚôηÓ ØκΣ↔ΤôΠ ùΣôÚγΚûΖ ùΜµΘο

≅Ú€ο ∆ρΖ Κ∴ Ξ⁄ΞιûΘ Σôν− ΒςηÓλ
ΡôτÏ Κ∴ΜÕςιûΘ ùΚôηÓ
∆ÚΞôχΚκΣγΟûΞ−
Ρôλ ΣοúΞß ♣ûΩΚ↓ο ΣôνχÏλ úΣôÕ
ΒûΞ ùΞπúΞ[ôΚ ΚôΠκΣÓλ− Α∴ôο
≅ϕΘ ùΣôÚγΚρ Ιτú[−

b
l

b
l

h

Top view

Side view

úΤσ×[ úΘôσ[λ

•θ×[ úΘôσ[λSCERT T
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ΒúΘ úΣôΩ ΣοúΞß ♣ûΩΚ↓ο ΣôνχÏλ úΣôÕ ΣοúΞß Ξ⁄ΞδΚρ ΚôΠκΣÓ€τ[∴−
∆ΘôςΠΤôΚ

′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦΨÕ

úΤσΚηΟ ΣΟδΚ↓τ úΤσ×[+ •θ×[+ ΣχΚΞôγÓ úΘôσ[δΚ↓ο ΣςκΣΖÜ
Τσßλ Ñσ[ΖÜΚûΖ ΦπΞôß ΚôηΣôµ>

02−1 ØκΣ↔ΤôΠ Ξ⁄ΞδΚûΖ ΞûςΘο
ΙÚ Κô€Θιƒτ ÁÕ ØκΣ↔ΤôΠ Ξ⁄ΞιûΘ ΞûςϕΘôο ≅Õ ∆ηûΤ♠ο
ΒÚΣ↔ΤôΠλ ΑÏλ− ΙÚ ùΞρûΖ Θô↓τ ÁÕ Ρôλ
ΒÚΣ↔ΤôΠ Ξ⁄ΞιûΘ ΤγÓúΤ ΞûςΥ Ø⁄Ùλ− êτ[ôΞÕ
Σ↔ΤôΠλ ΦτΣÕ ùΞßλ ΚσΣû∴ Θôτ−
≅Ú€ο ∆ρΖ ΣΟιƒο ∆ρΖÕ úΣôΩ Ρôλ ØκΣ↔ΤôΠ
Κ∴εΜÕςΞ⁄ΞιûΘ ΞûςϕÕ ΚôγΟ ØΥσ′ ùΜµúΞôλ−
Κ∴ΜÕςιƒτ ≅û∴ιÕ Øû∴ΚÞλ ΜΤô∴ ¿ΖιûΘ
ùΚôηΟûΞ− Α∴ôο ΒϕΘ ΣΟιƒο ≅ûΞ ΜΤ♥οûΩ−
ΒûΞ ΡλØûΟΥ ΣôνûΞχΚôΚ ΞûςΥκΣγΟûΞ−
ΒϕΘ ♦ςεΜû∴ûΥ νκΣΘσÏ Ρôλ ΜΤ ≅ΖÜ ×ρ↓ιΘôûΖ
(isometric dot paper) ΣΥτΣÓιÕúΞôλ− ΒκúΣôÕ Ρôλ ØκΣ↔ΤôΠ Κ∴ ùΣôÚγΚ↓τ
¿Ζ+≅ΚΩ Τσßλ ∆ΥςιûΘ Μ↔ΥôΚ Ï°χΚΩôλ−

Top view

Side view

Front view

Front view Side view Top view

úΤσ×[ úΘôσ[λ

ΣχΚΞôγÓ úΘôσ[λ

Øτ×[ úΘôσ[λ

úΤσ×[ úΘôσ[λ ΣχΚΞôγÓ úΘôσ[λ úΤσ×[ úΘôσ[λ
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ΦÓιÕχΚôγÓ 0 9 ≅Ú€ο ∆ρΖ ΣΟιƒο ΦιΘû∴

Κ∴εΜÕςδΚρ ∆ρΖ∴ ΦτΣûΘ

ΚηÓ♦⁄−

¾νÜ  9 ΒûΞ êτß ≅ÓχÏΚûΖχ ùΚôηΟ

Κ∴εΜÕςλ− úΤο ≅Óχ€ο Ιúς ΙÚ

Κ∴εΜÕςλ ∆ρΖÕ− ΒςηΟôΞÕ ≅Óχ€ο

êτß Κ∴εΜÕςδΚρ ∆ρΖ∴− ∋ 0

Τû[ϕÕρΖÕ( •θ ≅Óχ€ο Αß Κ∴ε

ΜÕςδΚρ ∋2 Τû[ϕÕρΖÕ( ∆ρΖ∴−

Φ∴úΞ ùΤôιΘ Κ∴εΜÕςδΚρ

< 0 ∗ 2 ∗ 5 < 0/ Κ∴εΜÕςδΚρ−

ΦÓιÕχΚôγÓ 1 9 ≅Ú€ο ∆ρΖ ΣΟιƒο
Κ∴εùΜπΞΚιƒτ ≅ΖÜΚûΖ ΚηÓ♦⁄−
≅ÓιΘÓιΘ ΒςηÓ ×ρ↓ΚÞχÏ
ΒûΟΣγΟ çςλ 0 ≅ΩÏ ΑÏλ−

úΤÛλ ≅Ξσ°τ Øτ×[ Ξ⁄Ξλ+
úΤσ×[Ξ⁄Ξλ ΣχΚΞôγÓ Ξ⁄Ξλ
ØΘ#ΥΞσû[ Μ↔Υô∴ ≅ΖÜΚûΖ
ùΚôηÓ ΞûςΚ−

¾νÜ 9 Κ∴εùΜπΞΚιƒτ ¿Ζλ l < 5 ≅ΩÏΚρ

Κ∴εùΜπΞΚιƒτ ≅ΚΩλ b < 1 ≅ΩÏΚρ

Κ∴εùΜπΞΚιƒτ ∆Υςλ h < 2 ≅ΩÏΚρ−

ΦÓιÕχΚôγÓ 29 ≅Ú€ο ∆ρΖ

ΣΟιûΘ Σôν−Κ∴χΜÕςλA,
Κ∴εΜÕςλ B ΦιΘû∴

≅ΩÏΚûΖ ùΚôηÓρΖÕ−

≅Ξσ°τ ↑€Θλ Φτ∴>

3

6

3

2 6

2

ΣχΚΞôγÓι úΘôσ[λ Øτ×[ úΘôσ[λ

úΤσ×[ úΘôσ[λ

A B

6

2

3
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¾νÜ  9 Κ∴εΜÕςλ A Ιúς ΙÚ ≅ΩûΚ ùΚôηÓρΖÕ−
ΣΟλ Bο ΦοΩô ΣχΚδΚÞχÏλ ΒûΠχ
úΚôÓΚûΖ Ξûς− ≅ûΞ ϑν ≅ΩÏ ùΚôηΟ
Κ∴εΜÕςδΚΖôΚκ ♦↔χÏλ− ≅ûΘ ΚΠχ€Ó
ΒûΞ ΒςηÓ ≅ÓχÏΚûΖ ùΚôηÓρΖÕ−
ΙπùΞôÚ ≅ÓχÏλ 3 ≅ΩÏ Κ∴εΜÕςιûΘ
ùΚôηÓρΖÕ− Φ∴úΞ B Κ∴ε ΜÕςιƒτ
≅ΩÏ 7− A  Τσßλ B Κ∴ΜÕςδΚ↓τ ≅Ω€τ
↑ΚΘλ < 0 9 7−

ΦÓιÕΚôγÓ 3 9 ≅Ú€ο ∆ρΖ ΣΟιƒο ΙÚ
Åγ⁄τ Τôƒ↔ Ξ⁄Ξλ ΜΤ≅ΖÜ ×ρ↓
Θô↓ο ΞûςΥΣγÓρΖÕ− ≅ϕΘ Åγ⁄τ
¿Ζ+ ≅ΚΩ Τσßλ ∆ΥςιûΘ ≅Ζ↑Ó−
úΤσáûς ϑν ≅ΩÏ ¿γΟκΣγÓρΖÕ−
úΤσáûς♠τ ΣςκΣΖûΞχ ΚηÓ♦⁄−

¾νÜ 9 Åγ⁄τ ¿Ζλ l   <  5 ≅ΩÏΚρ

Åγ⁄τ ≅ΚΩλ b <  3 ≅ΩÏΚρ

Åγ⁄τ ∆Υςλ h  <  4 ≅ΩÏΚρ

úΤσáûς ϑν ≅ΩÏ ¿γΟκΣγÓρΖÕ−

úΤσáûς♠τ ¿Ζ+ ≅ΚΩδΚρ  < 4 ´  5 ≅ΩÏ

úΤσáûς♠τ ΣςκΣΖÜ < 4 ´  5 < 2/ ΜÕς ≅ΩÏΚρ

Σ♠σ′ , 02−0

0− •θΚηΟ ØκΣ↔ΤôΠ Ξ⁄Ξ ΣΟδΚûΖ ΜΤ ≅ΖÜ ×ρ↓ι Θô↓ο Ξûς−

(i) (ii)

(iii) (iv)

B

4 6

5

SCERT T
ELA

NGANA



VIII ΞÏκ×286

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

1− 4 ≅ΩÏΚρ ´ 2 ≅ΩÏΚρ ´1 ≅ΩÏΚρ ùΚôηΟ Κ∴εùΜπΞΚιûΘ
     ΜΤ×ρ↓ Κô€Θιƒο Ξûς−

2− •θΚηΟ ØκΣ↔Τô∴ ΣΟδΚ↓ο ∆ρΖ Κ∴εΜÕςδΚ↓τ Φη∞χûΚûΥχ
ΚηÓ♦⁄−

   ∋i)               (ii) (iii) (iv)
3− úΤúΩ ∆ρΖ (iii) ΞÕ úΚρ↑♠ο  ØκΣ↔ΤôΠ ΣÏƒ♠τ ΞηΠλ γΟκΣγΟ
ΣÏƒ♠τ ΣςκΣΖûΞ ΚηÓ♦⁄−

4− ΒςηÓ ≅ÓιΘÓιΘ ×ρ↓ΚÞχÏ ΒûΟκΣγΟçςλ 0ùΜ−Á ΒÚχÏΤôß ∆ρΖ
×ρ↓ΚûΖ ΦÓιÕχùΚôηÓ •θΞÚλ ØκΣ↔ΤôΠ Ξ⁄ΞδΚ↓τ Øτ×[λ+
úΤσ×[λ+ ΣχΚΞôγÓ Ξ⁄ΞδΚ↓τ ΣΟδΚûΖ Ξûς−

02−2 ΣοúΞß ↑ΘΤô∴  ƒηΤ Ξ⁄ΞδΚρ

ΡλûΤε Ñσ° ∆ρΖ ΣοúΞß ↑ΘΤô∴ ƒηΤκ ùΣôÚγΚûΖ Ρôλ Κôη€ú[ôλ−

≅Ξσ°ο ′Ω ƒηΤκ ùΣôÚγΚρ ΞûΖϕΘ ØΚλ ùΚôηΟûΞ+ ′Ω ƒηΤκ

ùΣôÚγΚρ ΜΤΘΖ ØΚλ ùΚôηΟûΞ− ùΣγ⁄+ ×ιΘΚλ+ ΣΚûΟ úΣôτ[ ØκΣ↔ΤôΠ

Ξ⁄ΞδΚρ ΜΤΘΖ ØΚλ ùΚôηΟûΞ− ΣϕÕ+ ÏΨôµ úΣôτ[ ØκΣ↔ΤôΠ Ξ⁄ΞδΚρ

ΞûΖϕΘ ØΚλ ùΚôηΟûΞ− ΒκΣη♦τ êΩλ Ρôλ ØκΣ↔ΤôΠΞ⁄ΞδΚûΖ

ΣτØ€Κρ Φτßλ ΣτØ€Κρ ≅οΩôΘûΞ Φτßλ ΞûΚκΣÓιΘΩôλ−

úΤσ×[
úΘôσ[λ

Øτ×[
úΘôσ[λ

ΣχΚΞôγÓ
úΘôσ[λ Øτ×[

úΘôσ[λ

ΣχΚΞôγÓ
úΘôσ[λ

úΤσ×[
úΘôσ[λ

úΤσ×[
úΘôσ[λ

Øτ×[
úΘôσ[λ

ΣχΚΞôγÓ
úΘôσ[λ
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♦τΞÚλ ùΣôÚγΚûΖ ΚΞ±−

ΒΞσ°χÏ ΞûΖϕΘ ØΚκΣÏƒΚρ ∆ρΖ∴Ξô> ΒοûΩ− ΦοΩô ùΣôÚγΚÞλ ΜΤΘΖ

ØΚκΣÏƒΚûΖχ ùΚôηÓρΖ∴− ΒπΞûΚΥô∴ ƒηΤκùΣôÚγΚûΖ ‘ΣτØ€Κρ’
Φ∴κΣÓ€τ[∴−

úΤσΚôÔλ ùΣôÚγΚρ ΞûΖϕΘ ØΚκΣÏƒΚûΖχ ùΚôηÓρΖ∴ ΒπΞûΚΥô∴
ƒηΤκùΣôÚγΚûΖ ΣτØ€Κρ ≅οΩôΘûΞ Φ∴κΣÓ€τ[∴−

ØΥτß Σôν

0− ΣτØ€ ùΣôÚγΚÞχÏ êτß ∆ΘôςΠδΚûΖ ùΚôÓ−

1− ΣτØ€ ≅οΩôΘ ùΣôÚγΚÞχÏ êτß ∆ΘôςΠδΚûΖ ùΚôÓ

02−3 ØκΣ↔ΤôΠ ùΣôÚγΚ↓τ ØΚδΚρ+ Øû∴Κρ Τσßλ ↑↓λ×Κρ

∆∴Õ Åγ⁄ÛρΖ ΚΘÜ+ Μτ∴ο+ úΤσáûς+ êûΩΚρ ØΘ#ΥΞσû[ ΚΞ±−
úΤÛλ úΤûΜΚρ+ ùΣγ⁄ΚûΖÙλ ΚΞ±− ΒûΞΚ↓τ ØΚδΚρ ΜΤΘΖΤôÏλ− úΤÛλ
ΒûΞΚ↓τ ΜΤΘΖ ØΚδΚρ ↑↓λ×Κ↓ο Μϕƒχ€τ[∴− ΒςηÓ ≅οΩÕ ≅ΘσÏ
≅ƒΚΤô∴ ↑↓λ×Κρ ΙÚ êûΩ♠ο Μϕƒχ€τ[∴− ΒûΞΚûΖ Øû∴Κρ
Φτ€ú[ôλ− ΙÚ Κ∴εΜÕςιûΘ ΦÓιÕχùΚôηÓ ≅ûΘ ΚΞ±− ≅ûΞΚ↓τ ØΚδΚρ
ΦδÏ Μϕƒχ€τ[∴> ↑↓λ×Κρ ΦδÏ Μϕƒχ€τ[∴>

ØΚλ

↑↓λ×

Øû∴

↑↓λ×Κρ

Øû∴Κρ
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ΒûΘ ùΜµ
♦τΞÚλ Ξ⁄ΞδΚ↓τ ØΚδΚρ+ ↑↓λ×Κρ úΤÛλ Øû∴ΚûΖ

Ï°κ♦ÓΚ−

0− 1− 2−

3− 4−

02−4 ΙÝδΚô∴ ΣτØ€Κρ

•θΞÚλ Ξ⁄ΞδΚ↓τ ØΚδΚρ+ ↑↓λ×Κρ Τσßλ Øû∴ΚûΖ ΚΞ±−

        Κ∴ΜÕςλ            ØχúΚôΠ♦ς♥Ó(ΡôτØ€)

úΤσΚôÔλ ΒÚ ùΣôÚγΚ↓Ûλ ≅ûΞΚ↓τ ≅û∴ιÕ ØΚδΚÞλ ΜνΞΜΤλ−

úΤÛλ ≅ûΞΚ↓τ ΦοΩô ↑↓λ×ΚÞλ ΜΤλ− Øû∴Κρ ΜΤΤô∴ Φη∞χûΚ

∆ûΟΥ ↑↓λ×ΚΖôο ∆ÚΞôχΚΣγÓρΖÕ− ΒπΞô[ô∴ ƒηΤκùΣôÚγΚûΖ ΙÝδΚô∴

ΣτØ€Κρ ΦτΣν−

•θΞÚλ ΣΟδΚûΖ ΚΞ±−

Κ∴εùΜπΞΚλ      ΜÕς♦ς♥Ó

Κ∴εùΜπΞΚλ ΙÝδΚσ[ ΣτØ€ Φ∴κΣÓλ− Γù∴±ο ≅ûΞΚ↓τ ≅û∴ιÕ
ØΚδΚÞλ ΜνΞΜΤλ ΒοûΩ− úΤÛλ ΜÕς ♦ς♥γ⁄ο ΙÚ Øû∴ 3 ↑↓λ×ΚΖôÛλ
Τσ[ Øû∴Κρ 2 ↑↓λ×ΚΖôÛλ ΓσΣÓ€[Õ− úΤÛλ ΜÕς ♦ς♥⁄τ ΦοΩô
ØΚδΚÞλ ΜνΞΜΤλ ≅οΩ− Φ∴úΞ ΜÕς ♦ς♥Óλ ΙÚ ΙÝδΚσ[ ΣτØ€ ΑÏλ−
ΒπΞô[ô∴ ùΣôÚγΚûΖ Ρôλ ΙÝδΚσ[ ΣτØ€Κρ Φτ€ú[ôλ− Φ∴úΞ ƒηΤ
ΣΩúΚôΠιûΘ ΙÝδΚô∴ ΣτØ€Κρ Τσßλ ΙÝδΚσ[ ΣτØ€Κρ Φτß
ΞûΚκΣÓιΘΩôλ−
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02−3−0 ΣγΟΚλ Τσßλ ♦ς♥Ó

•θΚôÔλ ùΣôÚγΚûΖ ΚΞ±−

ØΘΩôλ ùΣγ⁄♠ÛρΖ ùΣôÚγΚρ Ιúς Τôƒ↔Υô∴ ØΚδΚûΖ úΤο ΣÏƒ
Τσßλ ≅⁄κΣÏƒ♠ο ùΣσßρΖ∴− Α∴ôο ΒςηΟôλ ùΣγ⁄♠ÛρΖ ùΣôÚγΚρ
≅⁄ΣÏƒûΥÙλ+ ≅Ξσ°τ úΤσΣÏƒ♠ο ùΣôÕ Øû∴ûΥÙλ ùΣσßρΖ∴−
ΒπΞô[ô∴ ùΣôÚγΚρ úΤÛλ ′ΩΞσû[ ΣôνκúΣôλ−

(a) (b)
ùΣγ⁄ (a) ♠ÛρΖ ùΣôÚγΚρ ΙπùΞôτßλ ΒςηÓ ΒûΠΥô∴ Τσßλ ΜνΞΜΤ
ΣΩúΚôΠ ØΚδΚûΖ ùΣσßρΖ∴− úΤÛλ ΒûΞΚ↓τ ×[κΣςκ× ùΜπΞΚδΚρ
∋ΒûΠΚςδΚρ( ΑÏλ− ùΣγ⁄∋b)♠ÛρΖ ùΣôÚγΚ↓τ ≅⁄ΣôΚλ ΙÚ ΣΩúΚôΠλ
Τσßλ ΒûΞΚ↓τ ×[κΣςκ× ØχúΚôΠδΚρ+ ΒûΞ ≅û∴ιÕλ ΙÚ ùΣôÕΞô∴
Øû∴♠ο Μϕƒχ€τ[∴−

ƒηΤ ùΣôÚ↓τ ØΚδΚρ ΒςηÓΒûΠΥô∴ ΜνΞΜΤ ΣΩúΚôΠΤôΚÜλ úΤÛλ
≅Ξσ°τ ×[κΣςκ× ùΜπΞΚΤôΚúΞô ≅οΩÕ ΒûΠΚςΤôΚúΞô ΒÚκ♦τ ≅ûΘ
ΣγΟΚλ ΦτΣν−
ΙÚ ƒηΤ ùΣôÚ↓τ ≅⁄κΣχΚλ ΣΩúΚôΠΤôΚÜλ ≅Ξσ°τ ×[κΣςκ×Κρ
ØχúΚôΠ Ξ⁄↑Ûλ ΒÚϕΘôο ≅Ξσû[ ♦ς♥Ó Φτ€ú[ôλ−
ΣγΟΚλ ≅οΩÕ ♦ς♥γ ≅Ξσ°τ ΒûΠΥô∴ Ξ⁄Ξλ Τσßλ Ξ⁄ùΞôιΘ ΣΩúΚôΠ
ØΚδΚρ ≅οΩÕ ≅Θτ ≅⁄ΣôΚιûΘ ùΣôßιÕ ùΣΥ↔ΟκΣÓ€[Õ−

ØχúΚôΠκ ΣγΟΚλ

≅Ú€ÛρΖ ΣΟιƒο ΒςηÓ ΜνΞΜΤ Τσßλ ΒûΠ
ØΚδΚ↓τ Ξ⁄ΞδΚρ Φτ∴> úΤÛλ ≅ûΞΚ↓τ
×[κΣςκ♦τ Ξ⁄ΞδΚρ Φτ∴> ≅Ú€ÛρΖ ΣΟλ ΒςηÓ
ΒûΠΥô∴ ΜνΞΜΤ ØχúΚôΠ Ξ⁄ΞØΚδΚûΖκ
ùΣσßρΖÕ− úΤÛλ ΒûΞΚ↓τ ×[κΣςκ×Κρ
ΒûΠΚςδΚρ−  ΒûΘúΥ  Ρôλ  ØχúΚôΠ  ΣγΟΚλ
Φτ€ú[ôλ− ΒΘτ ≅⁄ΣχΚλ ΜÕςλ Φ±ο ≅ûΘ ΜÕς ΣγΟΚλ Φτ€ú[ôλ− ΒΘτ
≅⁄ΣχΚλ ΗδúΚôΠλ Φ±ο ≅ûΘ ΗδúΚôΠ ΣγΟΚλ Φτ€ú[ôλ−
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Α− ØχúΚôΠκ ♦ς♥Ó
ΙÚ ♦ς♥⁄τ ≅⁄ΣχΚλ ØχúΚôΠλ Φ±ο ≅ûΘ
ØχúΚôΠκ ♦ς♥Ó Φτ€ú[ôλ− úΤÛλ ΒûΘ ΡôτØ€
(Tetrahedron) Φ∴Üλ ≅ûΨχ€ú[ôλ− ∋Tetra , ΡôτÏ ØΚδΚρ
∆ûΟΥÕ(
♦ς♥⁄τ ≅⁄ΣχΚλ ΜÕςλ Φ±ο ≅Ξσû[ ΜÕςκ♦ς♥Ó
Φ∴ ≅ûΨχ€ú[ôλ−

♦ς♥⁄τ ≅⁄ΣχΚλ ΗδúΚôΠλ Φ±ο ≅ûΘ
ΗδúΚôΠκ♦ς♥Ó Φ∴ ≅ûΨχ€ú[ôλ

ΒûΘε ùΜµ

0− •θ ∆ρΖ ΣγΟΚδΚ↓τ ùΣΥνΚûΖ ΦÝÕ9

(i) (ii) (iii) (iv) (v)

1− •θΚôÔλ ♦ςÁÓΚ↓τ ùΣΥνΚûΖ ΦÝÕ9

(i) (ii) (iii)

2− ≅γΟΞûΠûΥ ♣ςκ×Κ 9

≅⁄ΣχΚιƒτ ΣχΚδΚ↓τ Φη∞χûΚ   ΣγΟΚιƒτ ùΣΥν    ♦ςÁγ⁄τ ùΣΥν

ΣγΟΚλ.♦ς♥Ó

2 ΣχΚδΚρ

3 ΣχΚδΚρ

4 ΣχΚδΚρ

5 ΣχΚδΚρ

7 ΣχΚδΚρ

  3−  ΣγΟΚλ Τσßλ ♦ς♥ÓΚÞχÏ ΒûΟúΥÙρΖ úΞßΣôÓ ΥôÕ>↑Ξ↔−SCERT T
ELA
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′ϕƒιÕ+ ΚΩϕÕûςΥô⁄ ΦÝÕ

ΙÚ ΙÝδΚô∴ ♦ς♥γ⁄τ ΣΩúΚôΠ ≅⁄κΣÏƒ♠τ ΣχΚδΚ↓τ Φη∞χûΚûΥ
Ø⁄↑#Ξûς∋Infinite( ≅ƒΚ↔ιΘôο €ûΟχÏλ ♦ς♥γ⁄τ Ξ⁄Ξλ Φτ∴>

02−5 ΣτØ€Κ↓τ ↑↓λ×Κρ+ ØΚδΚρ Τσßλ Øû∴Κ↓τ Φη∞χûΚ

≅Ú€ÛρΖ ΣτØ€Κ↓τ ØΚδΚρ+ ↑↓λ×Κρ+ Τσßλ Øû∴ΚûΖ

ΚΠχ€ÓúΞôλ−

   ØΚδΚ↓τ Φη∞χûΚ < 4 ØΚδΚρ

↑↓λ×Κ↓τ Φη∞χûΚ < 8 ↑↓λ×Κρ

Øû∴Κ↓τ Φη∞χûΚ < 5 Øû∴Κρ

•θ ∆ρΖ ≅γΟΞûΠûΥ ΚΞ±ιÕ ≅Θû∴ ♣ςκ×Κ−

  ùΣôÚ↓τ  ùΣôÚ↓τ ØΚδΚ↓τ Øû∴Κ↓τ ↑↓λ×Κ↓τ      F+V          E+2
   ΣΟλ      ùΣΥν    Φη∞χûΚ  Φη∞χûΚ  Φη∞χûΚ

                           (F)            (V)             (E)
Κ∴εΜÕςλ 5 7 01 5 ∗ 7 < 03 01 ∗ 1 < 03

Κ∴εùΜπΞΚλ

ΗδúΚôΠ
ΣγΟΚλ

ΡôτØ€

ΗδúΚôΠ
♦ς♥Ó

≅γΟΞûΠ♠ο ΚûΟ′ ΒςηÓ ♣ςοΚûΖ ΚΞ±ιΘôο Ρôλ F+V=E+2 Φàλ
Ø⁄ÜχÏ ΞςΩôλ− ΒÕ ΦοΩô ΣτØ€ΚÞχÏλ ùΣôÚϕÕλ−SCERT T
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ΒιùΘôΟνûΣ ØΘτ ØΘ#ο ùΩ∴ôνγ ΑµΩν Φàλ Κ∞Θ

úΤûΘ ΚηΟ°ϕΘôν−

ΒΞν F + V =  E + 2 Φàλ ùΘôΟνûΣ á°ΥΘôο

ΒÕ ƒηΤ ΣΩúΚôΠδΚÞχΚô∴ ‘ΑµΩν ùΘôΟν×’
Φ∴κΣÓ€[Õ−

02−6 ΞûΩΥûΤκ× ΣΟδΚρ

ΙÚ ΞûΩ ΦτΣÕ ΒÚΣ↔ΤôΠ Ξ⁄↑ο ∆ρΖ ×[Ξ↔♠τ ≅ûΤκΣôÏλ−ΒûΘ
Τ⁄ιΘôο ΒÕ ØκΣ↔ΤôΠ Ξ⁄↑ο ΒÚχÏλ−

ΞûΩΥûΤκ× ΣΟδΚûΖ ΣΥτΣÓιƒ Ρôλ ΣγΟΚδΚûΖÙλ ♦ς♥ÓΚûΖÙλ
∆ÚΞôχΚΩôλ− •θΚôÔλ ùΜΥûΩ ΚΞ±− ≅ƒο ØχúΚôΠ ΣγΟΚλ ΦπΞôß
∆ÚΞôχΚΩôλ Φ∴ á[κΣγÓρΖÕ− ΙÚ Κô€ΘιûΘ ØχúΚôΠ Ξ⁄↑ο ΚιΘ↔−
≅Ξσ°τ Øû∴ΚûΖ O1,  O2,  O3 Φ∴ ùΣΥ↔Ó− úΤÛλ ΣχΚδΚ↓τ
ûΤΥκ×ρ↓ΚûΖ ΚηΟ°ϕÕ A, B, C Φ∴ ùΣΥ↔Ó−

AB, BC, CA ×ρ↓♠γΟ úΚôÓΚρ Ξ→úΥ ØχúΚôΠιûΘ Τ⁄− ΒκúΣôÕ AO1Α∴Õ
AO2 ∆Οτ Ιτßλ− BO1 Α∴Õ BO2 ∆Οτ Ιτßλ CO2 Α∴Õ CO3 ∆Οτ
Ιτßλ− úΤÛλ O1, O2, O3 ΜϕƒχÏλ ΒΟλ O ΦτΚ− ΒκúΣôÕ ∆ÚΞô∴ ùΣôÚρ
♦ς♥ΟôÏλ−

Σ♠σ′ , 02−1

0− ♦τΞÚλ ØΚδΚρ+ ↑↓λ×Κρ Τσßλ Øû∴Κ↓τ Φη∞χûΚûΥ
ΚΠχ€γÓ ƒηΤ ΣΩúΚôΠδΚ↓ο ΑµΩν ãιƒςιûΘ Μ↔Σôν−

0− 1− 2− 3−

ùΞ∴ôνγΟ ΑµΩν
∋06/6,0672(

O

A B

CO2 O3

O1

A B

C
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ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

4− 5− 6− 7−

1− ΜÕς ♦ς♥Óλ Κ∴εΜÕςØλ Ιúς Τôƒ↔ ∆ρΖΘô> ↑Ξ↔−

2− ΙÚ ΣτØ€χÏ 2 ØχúΚôΠ ØΚδΚρ ΤγÓλ ΒÚχÏΤô> ↑Ξ↔−

3− ΙÚ ΣτØ€χÏ 3 ØχúΚôΠ ØΚδΚρ ΤγÓλ ΒÚχÏΤô> ↑Ξ↔−

4− ΑµΩν ãιƒςιûΘ ΣΥτΣÓιƒ ≅γΟΞûΠûΥ ♣ςκ×Κ−

F 8 5 ?

V 6 ? 12

E ? 9 30

5− ΙÚ ΣτØ€χÏ 0/ ØΚδΚρ+ 1/ ↑↓λ×Κρ+ 04 Øû∴Κρ ΒÚχÏΤô>

6− ≅γΟΞûΠûΥ ♣ςκ×Κ−

ùΣôÚρ Øû∴Κ↓τ ↑↓λ×Κ↓τ
Φη∞χûΚ Φη∞χûΚ

ØΘοΞν
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VIII ΞÏκ×294

ùΘΩδΚô∴ô Τô♣Ω ≅ς′τ ΒΩΞΜ ùΞ↓ÂÓ 1/08,1/

(i) (ii) (iii) (iv)

(v) (vi) (vii)

7− ♦τΞÚλ ΞûΩΥûΤκ×ΚûΖ ΣΥτΣÓιƒ ∆ÚΞôχΚΣÓλ ØκΣ↔ΤôΠ
ùΣôÚγΚ↓τ ùΣΥνΚûΖ ΦÝÕ−

8− ♦τΞÚλ Ξ⁄ΞδΚûΖ ΚγΟιΘô↓ο ΞûςϕÕ ΒûΞΚ↓ο ΦûΞ Κ∴εΜÕςδΚûΖ

∆ÚΞôχÏλ Φ∴ ΚηÓ♦⁄>

(i)

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

(e) (f) (g)

(h) (i)
(j)

(k)SCERT T
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(ii). ♦τΞÚλ ↑∴ôχΚÞχÏ ↑ûΟΥ↓−

(a) ΡôτÏ Øû∴Κρ+ ΡôτÏ ØΚδΚûΖ ùΚôηΟ ΣτØ€♠τ ùΣΥûς ΦÝÕ−

(b) Øû∴Υσ[ ƒηΤ ùΣôÚ↓τ ùΣΥûς ΦÝÕ>

(c) 01 ↑↓λ×ΚûΖ ùΚôηΟ ΣτØ€♠τ ùΣΥûς ΦÝÕ>

(d) Ιúς ΙÚ ×[κΣςκûΣ ùΚôηΟ ƒηΤ ùΣÚ↓τ ùΣΥν Φτ∴>

(e) Κ∴εΜÕςλ+ Κ∴ε ùΜπΞΚιƒ#ÚϕÕ ΦπΞôß úΞßΣÓ€[Õ>

(f) ΦϕΘ ΒÚ Ξ⁄ΞδΚÞχÏ Ιúς Φη∞χûΚ ∆ûΟΥ ↑↓λ×Κρ+
           Øû∴Κρ+ ØΚδΚρ ∆ρΖ∴>

(g) 4 Øû∴ΚûΖÙλ 4 ØΚδΚûΖÙλ ùΚôηΟ ΣτØ€♠τ ùΣΥûς ΦÝÕ−

(iii). •θΚηΟ ùΣôÚγΚ↓τ ùΣΥνΚûΖ ΦÝÕ−

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

Ρôλ Κσ[ûΞ

0− ΒÚΣ↔ΤôΠ ΜΤ×ρ↓ιΘô↓ο ØκΣ↔ΤôΠ Ξ⁄ΞδΚûΖ ΞûςΞÕ
ΦκΣ⁄>

1− ØκΣ↔ΤôΠ Ξ⁄ΞδΚ↓τ úΤσ×[λ+ ΣχΚΞôγÓ+ Øτ×[
úΘôσ[δΚρ−

2− ΣτØ€ 9 ΜΤΘΖ Σςκ×ûΟΥ ƒηΤùΣôÚρ
3− ΣγΟΚλ 9 ΒςηÓ ΜνΞΜΤ Øû∴ΚûΖÙλ+ ≅π↑ςηÓ

Øû∴Κ↓τ ΙιΘ êûΩΚûΖ ΒûΠχÏλ úΚôγûΟ
ΒûΠΥôΚÜλ ùΚôηÓρΖ ΙÚ ΣτØ€+ ΣγΟΚλ ΑÏλ−

4− ♦ς♥Ó 9 Ιúς Øû∴ûΥÙλ+ ≅⁄ΣχΚλ ΣΩúΚôΠΤôΚÜλ Τσ[
ØΚδΚρ ØχúΚôΠδΚΖôΚÜλ ùΚôηΟ ΣτØ€ ♦ς♥γ Φ∴κΣÓλ−

5− ΒÚΣ↔ΤôΠ ΞûΩΥûΤκ♦#ÚϕÕ ØκΣ↔ΤôΠ ùΣôÚγΚûΖ
∆ÚΞôχÏΞÕ−

6− ΣτØ€Κ↓τ ΑµΩν ãιƒςλ 9 E + 2 = F + V.SCERT T
ELA
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∆∴χÏ ùΘ↔ÙΤô>

ùΤôιΘλ 4 ΣτØ€Κρ ΤγÓúΤ ∆ρΖ∴− ≅û∴ιÕλ ′χΚΩô∴ûΞ−

♦ΖôγúΟô↑τ ♣û∴ΞôΚ ΒûΞΚûΖ ♦ΖôγúΟô±χ ƒηΤδΚρ ΦτΣν−

Κ∴εΜÕςλ ΤγÓúΤ ØÝûΤΥôΚ ΒΟιûΘ ≅ûΟιÕ ùΚôρÞλ ΣτØ€ ΑÏλ−

ΡôτØ€ ΦηØ€ Κ∴εΜÕςλ

1/ ØΚδΚρ ∆ûΟΥûΞ ΣτØ€

♦ΖôγúΟô±χ ƒηΤδΚ↓τ ΞûΩΥûΤκ×Κρ

ΣτØ€♠τ ùΣΥν ΣΩúΚôΠιƒτ ØΚδΚρ  ΞûΩΥûΤκ×

ΡôτØ€ 4 ØχúΚôΠδΚρ

ΦηØ€ 8 ØχúΚôΠδΚρ

Κ∴εΜÕςλ 6 ΜÕςδΚρ

1/ ØΚδΚρ ∆ûΟΥûΞ        20 ØχúΚôΠδΚρ

ΣτØ€ 12 ΗδúΚôΠλ

(Tetrahedron) (Octahedron) (Cube)

(Icosahedron) (Dodecahedron)

(Icosahedron)

(Dodecahedron)
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14.0 A±ØLm14.0 A±ØLm14.0 A±ØLm14.0 A±ØLm14.0 A±ØLm

ÑúWx R]Õ T¬Ñl ùTh¥«u ÁÕ YiQdLô¡Rm úTôP
®Úm©]ôu. AY²u JÚ SiTu 100ùN.Á2 YiQd
Lô¡Rm Gußm Utù\ôÚ SiTu 200ùN.Á2 YiQ Lô¡Rm
úRûYlTÓm Gußm á±]ôoLs. CÚYÚûPV LÚj§p Vôo
LÚjÕ N¬Vô]Õ? ÑúWx  T¬ÑlùTh¥dÏ Eû\ úTôP GqY[Ü
YiQdLô¡Rm úRûYTÓm?

úRûYVô] YiQdLô¡Rj§u A[Ü, T¬ÑlùTh¥«u ×\lTWlûT ùTôßjÕ
AûU¡\Õ Guß A±VXôm.

CqYô\ô] ãr¨ûXL°p ER®ùNnV UôßThP §iUùTôÚhL°u ×\lTWlûT
LQd¡Óm Y¯Øû\Lû[ LôQXôm.

14.1 L]fùNqYLm14.1 L]fùNqYLm14.1 L]fùNqYLm14.1 L]fùNqYLm14.1 L]fùNqYLm
TtTûNùTh¥ûVl úTôX R¥U]ô] Lô¡Rm ApXÕ AhûPVôp ùNnVlThP
L]fùNqYL Y¥Y ùTh¥ûV GÓjÕdùLôs.

TPj§p Lôh¥Ùs[T¥ AûR LjR¬jÕ §\kÕ Tôo. AkR Y¥Yj§u AûUlûT
LY². A§p GjRû] YûLVô] JúWUô§¬Vô] TdLjûR Lôi¡\ôn?

TPjûRl Tôo. ¿[m l, ALXm b, EVWm h, B¡VûY ARu A[ÜLs G²p
êuß JúW Uô§¬Vô] êuß ú_ô¥ TdLeLû[ ¿ LôQXôm.

×\lTWl× Utßm L]A[Ü
(L]fNÕWm Utßm L]fùNqYLm)

Aj§VôVmAj§VôVmAj§VôVmAj§VôVmAj§VôVm 14

Toothpaste

h

b
l

h

l b

b l

l

b

b

b

b

l

I III IV

II

VI

V

10
2015 cmcm

cm

T
t
T
û
Nù

T
h¥

15ùN.Á.
20ùN.Á.10ùN.Á.
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L]fùNqYLj§u ùUôjR ×\lTWl×

TWl× I + TWl× II + TWl× III + TWl× IV + TWl× V + TWl× VI

=  h ×  l + l ×  b + b ×  h + l ×  h + b ×  h + l ×  b

G]úY ùUôjR ×\lTWl× =  2 (h ×  l + b ×  h + b ×  l)

=  2 (lb + bh + hl)

ÑúWµu T¬ÑlùTh¥«u EVWm, ¿[m Utßm ALXj§u A[ÜLs Øû\úV
20ùN.Á, 10ùN.Á, Utßm 15ùN.Á.

G]úY T¬ÑlùTh¥«u ùUôjR ×\lTWl× =  2(20 × 10 + 10 × 15 + 15 × 20)

=  2 (200 + 150 + 300)

=  2 (650)  =  1300 ùN.Á2

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn
1. ©uYÚm L]f ùNqYLj§u ùUôjR ×\lTWlûT Lôi?

(i) (ii)

14.1.2 ×\lTWl× (Lateral Surface Area)

• L]fùNqYLj§u ×\lTWl× ARàûPV
úUp Utßm ¸r TdLjûRj R®ojÕ
AûUÙm.

ERôWQj§tÏ ¿ AUok§ÚdÏm Aû\«u
SôuÏ ÑYoL°u ×\lTWl× AkR
Aû\«u ×\lTWl× BÏm.

L]f ùNqYLj§u ×\lTWl×

=   l × h + b × h + l × h + b × h

=   2lh + 2bh

=   2h (l + b)

4cm
4cm

10cm

6cm

4cm

2cm

h

l b

Bottom

Roof

A¥lTdLm

áûW

4ùN.Á.

6ùN.Á.

2

10ù
N.Á

.

2
 ù
N.Á

.

4ù
N.Á

.

4ù
N.Á

.
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ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo
(i) LÚmTXûLûV ÕûPdL ERÜm L]fùNqYL ÕûPlTôû]

GÓjÕdùLôs.(Eu B£¬Vo TVuTÓjÕYÕ). ARu TdLeLû[
A[ÜúLôXôp A[kÕ ARàûPV ×\lTWlûT LôiL.

(ii) ©\Ï JÚ YûWTPjRô[ôp AkR ÕûPlTôû], ØÝYÕUôL
Ñtß. YûWTPjRô°p Es[ LhPeLû[ LQd¡hÓ ARu
×\lTWlûT LiÓ©¥.LQd¡hP TWlûT N¬Tôo.

(ii) EuàûPV YÏlTû\«u ¿[m, ALXm Utßm EVWjûR
LQd¡Ó.
(a) LRÜ, Nu]pLs ¿eLXôL Aû\«u ùUôjR ×\lTWl×
(b) Aû\«u ×\lTWl×
(c) ùYsû[ A¥dLTPúYi¥V Aû\«u ùUôjRl

×\lTWl×.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. L]fùNqYLj§u ùUôjR ×\lTWl×

= ×\llTWl×+ 2 × A¥lTWl×

    Guß ùNôpXXôUô?

2. TPm (1 ) u ¨ûXûV (2) dÏ

Uôt±]ôp ×\lTWl× NUUôL

YÚ¡\Rô?

3. L]fùNqYLj§u T¬UôQeLs NUm
(l = b = h) G²p CqYûL TPjûR YûWkÕ ARàûPV ùUôjR ×\lTWl×
Utßm ×\lTWl× LôÔm ãj§WjûR YÚ®.

14.2 L]fNÕWm14.2 L]fNÕWm14.2 L]fNÕWm14.2 L]fNÕWm14.2 L]fNÕWm

LhPRô°u ÁÕ TPm (i)p Lôh¥VÕ úTôX YûWkÕ, ùYh¥ GÓ. TPm (1)p úLô¥hP
TÏ§ûV U¥jÕ ARu ®°m×Lû[ TPm (2) Utßm (3)p Lôh¥VT¥ úNo. SUdÏ
¡ûPdÏm Y¥Ym Gu]? ARu TdLeLs Utßm T¬UôQeLû[ T¬úNôRû]
ùNnL.

l

b

b

hh

l Fig (ii)Fig (i)

Fig (iii)Fig (ii)Fig (i)

TPm (i) TPm (ii)

TPm (i) TPm (ii) TPm (iii)
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©uYÚm L]fNÕWm Utßm ARu YûXVûUlûT EtßúSôdÏ.
TPm (iv) Utßm (v) EtßúSôdÏ. L]fNÕWj§u GpXô TdLeLÞm NÕWY¥®p

Es[Rô? L]fNÕWj§u ¿[m, ALXm, Utßm EVWm NUUôL Es[Rô?

(a) L]fNÕWj§u TdLeLs GjRû]? Aû]jÕ TdLeLÞm NUUô?
(b) TPm 5p NÕWj§u JqùYôÚTdLØm l G²p JqùYôÚ TdLj§u TWlT[Ü

Gu]?
(c) L]fNÕWj§u ùUôjR×\lTWlT[Ü Gu]?
(d) L]fNÕWj§u ×\lTWlT[Ü Gu]?

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

(i) L]fNÕWm ‘A’ u ×\lTWlT[Üm L]fNÕWm ‘B’ u
×\lTWlT[Üm LôiL.

(ii) AÚ¡p Es[ TPj§p Lôh¥VYôß JÚ
L]fùNqYLjûR EÚYôdL JqùYôu±u TdLØm
‘b’ A[Ü Es[ CWiÓ L]fNÕWeLs Ju\ôL
úNodLlTÓ¡u\]. CkR L]fùNqLj§u ùUôjR

×\lTWlT[Ü Gu]?

(iii) NUUô] ¿[eLû[ EûPV 12 L]f NÕWeLû[d ùLôiÓ ªLd Ïû\kR TWlT[Ü Es[
L]fùNqYLjûR ¿ GqYôß    EÚYôdÏYôn?

(iv) 4 × 4 × 4 T¬UôQeLs ùLôiP JÚ L]fNÕWj§u ×\lTWl©tÏ
YiQm ¾hPlTÓ¡\Õ. AkR L]fNÕWm 64NUUô] L]fNÕWeL[ôL
ùYh¥ùVÓdLlTÓ¡\Õ. GjRû] L]fNÕWeLs,
(A) 1 TdLm YiQm ¾hPlThÓs[Õ? (B) 2 TdLeLs YiQm
¾hPlThÓs[Õ? (C) 3 TdLeLs YiQm ¾hPlThÓs[Õ? (D)
YiQm ¾hPlTP®pûX?

l

l

l

l

l

l

l

b b b

10cm

10cm
10cm

A

8cm

8cm
8cm

B
10ùN.Á.

8ùN.Á.

8ù
N.Á

.

10 ùN.Á
.

10ùN
.Á. 8ùN

.Á.

(iv)
(v)
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GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1: ¿[m, ALXm Utßm EVWm Øû\úV 15ùN.Á, 12ùN.Á, 10ùN.Á,

ùLôiP L]fùNqYLj§u ùUôjR×\lTWlûT LôiL.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: L]fùNqYLj§u ¿[m (l) = 15ùN.Á

L]fùNqYLj§u ALXm (b) = 12ùN.Á

L]fùNqYLj§u EVWm (h) = 10ùN.Á

L]fùNqYLj§u ùUôjR×\lTWl×= 2 (lb + bh + hl)

= 2 (15 × 12 + 12 × 10 + 10 × 15) ùN.Á2

= 2 (180 + 120 + 150) ùN.Á2

= 2 (450) ùN.Á2

= 900 ùN.Á2

GÓjÕdLôhÓ 2 :GÓjÕdLôhÓ 2 :GÓjÕdLôhÓ 2 :GÓjÕdLôhÓ 2 :GÓjÕdLôhÓ 2 :L]NÕWj§u JqùYôÚ ®°mûTÙm CWh¥l× ùNnRôp

ùUôjR×\lTWl× GjRû] UPeÏ ùTÚÏm?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : L]fNÕWj§u ®°m× x GuL

CWh¥l× ùNnVlThP L] NÕWj§u ®°m× = 2 x

EiûUVô] L]NÕWj§u ùUôjR×\lTWl× =  6x2

CWh¥l× ùNnR L]NÕWj§u ùUôjR×\lTWl×=  6(2x)2  =  24x2  =  4 ×  6 ×  x2

CWh¥l× ùNnR L]fNÕWj§u ùUôjR×\lTWl× = EiûUVô]

L]NÕWj§u ùUôjR×\lTWlûT úTôp 4 UPeÏ

GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3: 6ùN.Á ®°m× EûPV CWiÓ L]fNÕWeLs CûQdLlThP].

EÚYôdLlThP L]fùNqYLj§u ùUôjR×\lTWlûTd LôiL?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : AÓjÕs[ TPjûRlTôo. L]fNÕWj§tÏ Bß TdLeLs Es[].

NUUô] L]fNÕWeLû[ Ju\ôL ûYdÏm

úTôÕ CWiÓ TdLeLs Uû\¡u\].

SUdÏ ¡ûPlTÕ 12 - 2 =  10 NÕWTdLeLs

BLúY L]fNÕWj§u ùUôjR×\lTWl× =  10 ×  (6)2ùN.Á.2

= 10×  36ùN.Á.2

= 360ùN.Á.2SCERT T
ELA
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Uôtß Øû\Uôtß Øû\Uôtß Øû\Uôtß Øû\Uôtß Øû\

6ùN.Á TdLm EûPV CWiÓ L]fNÕWeLû[ CûQdÏm úTôÕ AÕ ¿[m,

ALXm Utßm EVWm Øû\úV (6 + 6) ùN.Á, 6ùN.Á Utßm 6ùN.Á ARôYÕ

12ùN.Á, 6ùN.Á, Utßm 6ùN.Á EûPV L]fùNqYLUôL Uôßm. L]fùNqYLj§u

ùUôjR×\lTWl×

= 2 (lb + bh + lh)

= 2 (12 ×  6 + 6 ×  6 + 12 ×  6) ùN.Á2

= 2 (72 + 36 + 72) ùN.Á2

= 2 × 180 ùN.Á2

= 360 ùN.Á2

GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4: 60ùN.Á ¿[m, 40ùN.Á ALXm Utßm 30ùN.Á EVWm ùLôiP
êPlThP ùTh¥«u ùUôjR×\lTWl©tÏ YoQm ¾hP 20ùN.Á2dÏ
50ûTNô ÅRm BÏm ùNXÜ Gu]?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: ùTh¥«u ¿[m (l) = 60 ùN.Á

ùTh¥«u ALXm (b) = 40 ùN.Á

ùTh¥«u EVWm (h) = 30 ùN.Á

ùTh¥«u ùUôjR ×\lTWl× = 2 (lb + bh + hl)

= 2 (60 × 40 + 40 × 30 + 60 × 30) ùN.Á2

= 2(2400 + 1200 + 1800) ùN.Á2

= 2 × 5400 ùN.Á2

= 10800 ùN.Á2

20 ùN.Á2 dÏ YoQm ¾hP BÏm ùNXÜ = 50 ûTNô = ` 
50

100

∴  1ùN.Á2dÏ YoQm ¾hP BÏm ùNXÜ = ` 50 1
100 20

×

10800ùN.Á2 dÏ YoQm ¾hP BÏm ùNXÜ= × ×
50 1 10,800

100 20
 =` 270SCERT T

ELA
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T«t£ T«t£ T«t£ T«t£ T«t£ -14.1-14.1-14.1-14.1-14.1

1. ¸úZ CWiÓ L]f ùNqYLeLs LôhPlThÓs[Õ. A§p GkR L]f ùNqYLm
RVôo ùNnV Ïû\kR A[Ü ùTôÚs úRûYlTÓm?

2. ùUôjR×\lTWl× 600ùN.Á2 ùLôiP JÚ L]fNÕWj§u TdLjûRd LôiL.

3. ©WÁ[ô 1Á×2Á× 1.5Á ùLôiP JÚ ùTh¥«u ùY°lTWlûT YiQm
¾h¥]ôs. ùTh¥«u A¥ Utßm úUp TdLjûR R®W Á§ TdLeLÞdÏ
YiQm ¾h¥]ôs G²p AYs YiQm ¾h¥V ×\lTWlûTd LiÓ©¥.

4. 20ùN.Á × 15 ùN.Á × 12 ùN.Á T¬UôQm EûPV L]f ùNqYLj§tÏ NÕW
ùN.ÁdÏ 5ûTNôÅRm YiQm ¾hP BÏm ùNXÜ Gu]?

14.3 L]fNÕWm Utßm L]fùNqYLj§u L]A[Ü14.3 L]fNÕWm Utßm L]fùNqYLj§u L]A[Ü14.3 L]fNÕWm Utßm L]fùNqYLj§u L]A[Ü14.3 L]fNÕWm Utßm L]fùNqYLj§u L]A[Ü14.3 L]fNÕWm Utßm L]fùNqYLj§u L]A[Ü
JÚ ØlT¬UôQ ùTôÚs Jo CPj§p AûPjÕdùLôsÞm CPj§u A[Ü L]
A[Ü G]lTÓm. Euû]f Ñt± Es[ ùTôÚhL°u L]A[ûY Jl©Ó.
ERôWQUôL JÚAû\«p Es[ AXUô¬«u
L] A[ûY ®P Aû\«u L] A[Ü
ùT¬VÕ. CÕúTôuß ùTu£p ùTh¥«u
L]A[Ü AR²p ûYdLlTÓm úT]ô Utßm
WlT¬u (A¯lTôu) L]A[ûY ®P ùT¬VÕ.
CúR úTôuß úYß ®RUô] ùTôÚhL°u
L]A[ûY A[®P Ø¥ÙUô?

TWlûT A[®P, Sôm AkR TWlûT NÕW
AXÏL[ôL ©¬d¡ú\ôm. CqYôú\ JÚ
§PlùTôÚ°u L]A[ûY LôQ AkR
CPjûR L]AXÏL[ôL ©¬dLúYiÓm. Ko AXÏ ¿[ØûPV L]fNÕWm Ko
L] AXÏ G]lTÓm. ùYqúYß Øû\L°p AûUdLlThP 8 Ko L]AXÏ
ùLôiP §PlùTôÚsL°u L]A[ûY Etß úSôdÏ. (úUúX Es[ TPj§p
Es[Yôß) JÚ §PlùTôÚ°u L]A[ûY A[lTÕ GuTÕ ARàs ûYdLlThP
Ko L]AXÏ NÕWeLû[ GiÔYÕ BÏm. ùTôÕYôL L]A[ûY A[dL Sôm
TVuTÓjÕm L]AXÏLs, JÚ TÏ§«u TWlûT LôQ NÕW AXûL
TVuTÓjÕ¡ú\ôm. ARu L]A[ûY GlT¥ LiÓ©¥dLXôm? NÕWm Rôu
TWlT[ûY LQd¡P YN§Vô] Y¥Ym BÏm.

1 L]ùN.Á = 1 ùN.Á × 1 ùN.Á × 1 ùN.Á = 1 ùN.Á3

= 10 ª.Á × 10 ª.Á × 10 ª.Á = ............... ª.Á3

1 L] Á = 1 Á × 1 Á × 1 Á = 1 Á3

= 100 ùN.Á × 100ùN.Á × 100ùN.Á =  ...................... ùN.Á3

1 L] ª.Á = 1 ª.Á × 1 ª.Á × 1 ª.Á = 1 ª.Á3

= 0.1 ùN.Á × 0.1 ùN.Á × 0.1 ùN.Á = ...................... ùN.Á3

50
50

50

4060

50
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14.3.1 L]f ùNqYLj§u L]A[Ü14.3.1 L]f ùNqYLj§u L]A[Ü14.3.1 L]f ùNqYLj§u L]A[Ü14.3.1 L]f ùNqYLj§u L]A[Ü14.3.1 L]f ùNqYLj§u L]A[Ü
JqùYôÚ TdLØm NUUôL EûPV 36 L]fNÕWeLû[ GÓjÕdùLôs. AYtû\
L]fùNqYLUôL AûU. Sôm TXY¯L°p ARû] AûUdLXôm. ©uYÚm
AhPYûQ«p AYtû\ T¬úNô§jÕ Lô$ CPeLû[ ¨Wl×.

L]fùNqYLm            ¿[m ALXm EVWm l × b × h = V

(i) 12 3 1 12 × 3 × 1 = 36

(ii) ... ... ... ...

(iii) ... ... ... ...

(iv) ... ... ... ...

C§$ÚkÕ ¿ A±YÕ Gu]? ùLôÓdLlThP L]f ùNqYLj§u A[ÜLÞdÏm ARu
L]A[ÜdÏm CûPúV HúRàm ùRôPo× Es[Rô?

Sôm 36L]fNÕWeLû[d ùLôiÓ EÚYôd¡V
L]fùNqYLj§u L]A[Ü 36 L]AXÏLs BÏm. CÕ
L]fùNqYLj§u ¿[m, ALXm Utßm EVWm
B¡VYt±u ùTÚdLp TXàdÏf NUm. úUtLiP GÓjÕdLôh¥$ÚkÕ L]fùNqYLj§u
L]A[Ü = l × b × h Gußm Sôm ùNôpXXôm.   l × b GuTÕ A¥lTWl×. BRXôp
L]fùNqYLj§u L]A[Ü= A¥lTWl× × EVWm Guß á\Xôm.
ùNnØû\ùNnØû\ùNnØû\ùNnØû\ùNnØû\

JÚ Lô¡RjûR GÓjÕdùLôs. ARàûPV
TWlûTd LQd¡Ó. AúR úTôuß
A[ÜûPV Lô¡ReLû[ Y¬ûNVôL AÓd¡
L]fùNqYLUôL EÚYôdÏ. ARàûPV
EVWjûR A[. Lô¡Rj§u TWlT[ûY
Lô¡R Ï®V$u EVWjRôp ùTÚd¡ Lô¡R
L]ùNqYLj§u L] A[ûY LiÓ©¥.

12 units 3 units

1

6 units 3 units

2

9 units

4 
un

its

6 units

6 units

1

l b

h

l
b

hh

AXÏLs

AXÏLs

AXÏLs

AXÏ
Ls

AX
ÏLs

AX
ÏLs

AXÏLs
A
XÏ

Ls

AXÏ

AXÏ

AXÏLs
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  CûR ùNn CûR ùNn CûR ùNn CûR ùNn CûR ùNn

¿[m, ALXm, Utßm EVWm Øû\úV 6ùN.Á, 4ùN.Á Utßm 5ùN.Á
EûPV L]f ùNqYLj§u L] A[ûYd LôiúTôm.

L]fùNqYLj§u ¿[Yôd¡p 1 L.ùN.Á LhûPLû[ ûY. GjRû]
LhûPLs ¿[Yôd¡p ûYdLØ¥Ùm? 6 LhûPLs Hù]²p
L]fùNqYLj§u ¿[m 6ùN.Á.

ALXYôd¡p GjRû] LhûPLs ûYdLØ¥Ùm? 4 LhûPLs. Hù]²p
L]fùNqYLj§u ALXm 4ùN.Á. Ko AÓd¡p 6×4 LhûPLs
ûYdLØ¥Ùm.

L]fùNqYLj§p LhûPLû[ GjRû] AÓdÏL°p ûYdLXôm? 5
AÓdÏLs. Hù]²p L]fùNqYLj§u EVWm 5ùN.Á JqùYôÚ
AÓd¡Ûm 6 × 4 LhûPLs CÚdÏm. BLúY 5 AÓdÏL°Ûm
6 × 4 × 5 LhûPLs CÚdÏm. ARôYÕ,¿[m×ALXm×EVWm.

CkR ®YôRj§$ÚkÕ L]fùNqYLj§u L]A[ûYLôÔm ãj§WjûR
ùT\Xôm. L]f ùNqYLj§u L]A[Ü = ¿[m×ALXm×EVWm.

14.3.2 L]f NÕWj§u L]A[Ü

¿[m, ALXm Utßm EVWm ØR$VûY NUUôL Es[
L]fùNqYLúU, L]fNÕWm BÏm.

L]fNÕWj§u L]A[Ü =  TdLm × TdLm × TdLm
=  (TdLm)3 = a3

CeÏ a GuTÕ L]fNÕWj§u TdLm BÏm.

         L]fNÕWj§u ¿[m  L]fNÕWj§u L]A[Ü         L]fNÕWj§u ¿[m  L]fNÕWj§u L]A[Ü         L]fNÕWj§u ¿[m  L]fNÕWj§u L]A[Ü         L]fNÕWj§u ¿[m  L]fNÕWj§u L]A[Ü         L]fNÕWj§u ¿[m  L]fNÕWj§u L]A[Ü

10ª.Á = 1ùN.Á 1000 ª.Á3 = 1ùN.Á3

10ùN.Á =1ùP£.Á 1000 ùN.Á3 = 1ùP£.Á3

10ùP.Á = 1Á 1000 ùP£.Á3 = 1 Á3

100ùN.Á =1Á 1000000 ùN.Á3 =1 Á3

1000Á = 1¡.Á 1000000000 Á3= 1¡Á3

ùTôÕYôL §WYj§u L]A[ûY ªp$$hPo(ª.$) ApXÕ $hPo ($)p A[d¡ú\ôm.

5cm

6cm
4cm

a

a

a

5cm

4cm

6cm

5ùN.Á5ùN.Á

6ùN.Á6ùN.Á

4ùN.Á4ùN.Á
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

úUÛm 1 ùN.Á3  = 1 ª.$.

1 $ = 1000 ùN.Á3

1 Á3 = 1000000 ùN.Á3 = 1000 $

= 1 ¡.$. (¡úXô$hPo)

GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5: JÚ UWlTXûL ùTh¥«u ¿[m 20ùN.Á, ALXm 10ùN.Á
Utßm EVWm 8ùN.Á G²p ARàûPV L]A[ûYd Lôi?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : UWlTXûL ùTh¥ JÚ L]fùNqYLm

G]úY L]fùNqYLj§u L]A[Ü  = l × b × h

CeÏ ¿[m (l) = 20ùN.Á, ALXm (b) = 10 ùN.Á, Utßm
EVWm (h) = 8 ùN.Á
UWlTXûL ùTh¥«u L]A[Ü = 20ùN.Á×10ùN.Á×8ùN.Á=1600 ùN.Á3

GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6:GÓjÕdLôhÓ 6: JÚ ¿ojùRôh¥ 1.4Á ¿[m, 1Á ALXm Utßm 0.7Á BZm
Es[Õ G²p ¿ojùRôh¥«u L]A[ûY $hP¬p LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ¿ojùRôh¥«u ¿[m (l) = 1.4 Á = 140 ùN.Á
¿ojùRôh¥«u ALXm (b) = 1 Á = 100 ùN.Á
¿ojùRôh¥«u BZm (h) = 0.7Á = 70 ùN.Á
¿ojùRôh¥«u L]A[Ü = l × b × h
= (140 ×100  × 70) ùN.Á3    1 $hPo = 1000 L.ùN.Á

= 
140 100 70

1000
× ×

 $hPoLs.

=  980 $hPoLs

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

64 L]fNÕWeLû[ Eu]ôp Ø¥kR Y¯L°p JÚ L]f ùNqYLm64 L]fNÕWeLû[ Eu]ôp Ø¥kR Y¯L°p JÚ L]f ùNqYLm64 L]fNÕWeLû[ Eu]ôp Ø¥kR Y¯L°p JÚ L]f ùNqYLm64 L]fNÕWeLû[ Eu]ôp Ø¥kR Y¯L°p JÚ L]f ùNqYLm64 L]fNÕWeLû[ Eu]ôp Ø¥kR Y¯L°p JÚ L]f ùNqYLm
       EÚYôÏm T¥ AûU. JqùYôÚ AûUl©u ×\lTWlûT LôiL. JúW       EÚYôÏm T¥ AûU. JqùYôÚ AûUl©u ×\lTWlûT LôiL. JúW       EÚYôÏm T¥ AûU. JqùYôÚ AûUl©u ×\lTWlûT LôiL. JúW       EÚYôÏm T¥ AûU. JqùYôÚ AûUl©u ×\lTWlûT LôiL. JúW       EÚYôÏm T¥ AûU. JqùYôÚ AûUl©u ×\lTWlûT LôiL. JúW
       Uô§¬Vô] L]A[Ü ùLôiP L]fùNqYLm JúW Uô§¬Vô] ×\lTWlûT       Uô§¬Vô] L]A[Ü ùLôiP L]fùNqYLm JúW Uô§¬Vô] ×\lTWlûT       Uô§¬Vô] L]A[Ü ùLôiP L]fùNqYLm JúW Uô§¬Vô] ×\lTWlûT       Uô§¬Vô] L]A[Ü ùLôiP L]fùNqYLm JúW Uô§¬Vô] ×\lTWlûT       Uô§¬Vô] L]A[Ü ùLôiP L]fùNqYLm JúW Uô§¬Vô] ×\lTWlûT
       ùT\ Ø¥VUô?       ùT\ Ø¥VUô?       ùT\ Ø¥VUô?       ùT\ Ø¥VUô?       ùT\ Ø¥VUô?

ùLôs[[ÜùLôs[[ÜùLôs[[ÜùLôs[[ÜùLôs[[Ü :  E]dÏ ùR¬ÙUô?  E]dÏ ùR¬ÙUô?  E]dÏ ùR¬ÙUô?  E]dÏ ùR¬ÙUô?  E]dÏ ùR¬ÙUô?

L]A[Ü Utßm ùLôs[[Ü Gu\ CWiÓ

YôojûRLÞdÏ A§L ®j§VôNm CpûX.

(a)JÚ ùTôÚs AûPjÕdùLôsÞm CPjûR L]A[Ü
Ï±d¡\Õ.

(b) JÚ Tôj§Wm ùLôsÞm A[Ü ùLôs[Ü Ï±d¡\Õ.

JÚ RLW ¿oùRôh¥«p 100ùN.Á3 A[Üs[ ¿o Es[Õ

G²p AkR ¿ojùRôh¥«u ùLôs[[Ü 100ùN.Á3 BÏm.

ùLôs[[Ü $hPo Gàm AXLôp A[dLlTÓ¡\Õ.

L]A[Ü ùLôs[[ÜSCERT T
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GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7:GÓjÕdLôhÓ 7: JÚ L]fùNqYLj§u ALXm ARàûPV ¿[j§p Tô§VôLÜm,
EVWm ARàûPV ¿[jûR®P CWiÓUPeÏ EûPVÕ G²p
L]A[ûYd LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : L]fùNqYLj§u ¿[m x AXÏ GuL

L]fùNqYLj§u ALXm =  2
x
 AXÏLs

L]fùNqYLj§u EVWm  =  2x AXÏLs

L]fùNqYLj§u L]A[Ü = ¿[m × ALXm × EVWm

=  (x ×  2
x

 ×2x) L]AXÏ

=  x3 L]AXÏLs.

GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8: JÚ ùTh¥ 1.8Á ¿[m, 80ùN.Á ALXm, 60 ùN.Á EVWm
ùLôiPÕ. A§p 6ùN.Á × 4.5 ùN.Á × 40 ª.Á A[ÜûPV
úNôl×d Lh¥Ls Lô$ CPªu± N¬VôL ̈ WlTlTP úYiÓm. GjRû]
úNôl×dLh¥Lû[ JqùYôÚ ùTh¥«Ûm ¨WlTXôm?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: ùTh¥«u ¿[m (l) = 1.8 Á  = 180 ùN.Á

ùTh¥«u ALXm (b) = 80 ùN.Á

ùTh¥«u EVWm (h) = 60 ùN.Á

ùTh¥«u L]A[Ü = l ×  b ×  h
= 180 × 80 × 60 ùN.Á3

= 864000 ùN.Á3

úNôl×d Lh¥«u ¿[m= 6 ùN.Á

úNôl×d Lh¥«u ALXm =4.5 ùN.Á

úNôl×d Lh¥«u EVWm = 40 ª.Á = 4 ùN.Á

úNôl×d Lh¥«u L]A[Ü = 6 × 4.5 ×4 ùN.Á3

= 108.0 ùN.Á3

@ ¨WlTlTÓm úNôl×d Lh¥L°u Gi¦dûL

=
Volume of the box

volume of one soapcake

=
864000

108
= 8000

ùTh¥«p 8000 úNôl×d Lh¥Lû[ ¨WlTXôm.

ùTh¥«u L]A[Ü

úNôl×dLh¥«u L]A[ÜSCERT T
ELA

NGANA



L¦Rm L¦Rm L¦Rm L¦Rm L¦Rm  IX308

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9: UWdLhûPVôXô] L]fùNqYLj§u ¿[m, ALXm Utßm
EVWm 21ùN.Á, 9ùN.Á Utßm 8ùN.Á G²p AûR 3ùN.Á TdLm
ùLôiP L]fNÕWeL[ôL GjRû] ùYhPXôm? ÅQô] UWdLhûP«u
L]A[ûY LiÓ©¥?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: L]fùNqYLj§u ¿[m (l) = 21 ùN.Á

L]fùNqYLj§u ALXm (b) = 9 ùN.Á

L]fùNqYLj§u EVWm (h)  = 8 ùN.Á

L]fùNqYLj§u L]A[Ü = 21 × 9 × 8 = 1512 L.ùN.Á.

¿[Yôd¡p ùYh¥ GÓdLlTÓm L]NÕWj§u Gi¦dûL= 
21
3  = 7

ALXYôd¡p ùYh¥ GÓdLlTÓm L]NÕWj§u Gi¦dûL= 
9
3  = 3

 EVWj§p ùYh¥ GÓdLlTÓm L]NÕWj§u Gi¦dûL= 
8
3  = 2.6

EVWj§p 2L]fNÕWeLû[ UhÓúU ùYhPØ¥Ùm.Á§Ùs[ûY
ÅQô]ûY BÏm.

ùYh¥GÓdLlThP L]fNÕWj§u Gi¦dûL= 7 × 3 × 2

= 42

JqùYôÚ L]NÕWj§u L]A[Ü = 3 × 3 × 3 = 27 ùN.Á3

Aû]jÕ L]NÕWeL°u L]A[Ü = 27 × 42

                           = 1134 ùN.Á3

∴ ÅQô] UWdLhûP«u L]A[Ü = 1512 - 1134 =378 ùN.Á3

GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10:GÓjÕdLôhÓ 10: JÚ ùNqYLY¥Y ¿oúRdLj§p ¨ªPj§tÏ 60$hPo ÅRm ¿o

¨Wm×¡\Õ. ¿oúRdLj§u L]A[Ü 108Á3. ¿ojúRdLm ̈ WmT GjRû]

U¦ úSWUôÏm?

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: ¿ojúRdLj§u L]A[Ü = 108Á3 = 108× 1000$hPoLs

 (∵ 1Á3 = 1000$hPoLs)

JÚ ¨ªPj§tÏ 60$hPoLs ¿o ¨WlTlTÓ¡\Õ.

∴ úRûYVô] úSWm  = 
108 1000

60
×

 ¨ªPeLs.

                   = 
108 1000

60 60
×
×

 U¦Ls = 30 U¦úSWeLs.

SCERT T
ELA

NGANA



×\lTWl× Utßm L]A[Ü (L]fNÕWm Utßm L]f ùNqYLm) Utßm L]A[Ü (L]fNÕWm Utßm L]f ùNqYLm) Utßm L]A[Ü (L]fNÕWm Utßm L]f ùNqYLm) Utßm L]A[Ü (L]fNÕWm Utßm L]f ùNqYLm) Utßm L]A[Ü (L]fNÕWm Utßm L]f ùNqYLm) 309
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GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 : JÚ ¡WôUj§u UdLs ùRôûL 4000úTo. JÚ Sôû[dÏ
JÚYÚdÏ 150$hPo ¿o úRûYlTÓ¡\Õ. AeÏs[ ¿ojùRôh¥«u
A[Ü 20Á, 15Á, 6Á. ùRôh¥ ØÝYÕm ¨WlTlThP ¿o GjRû]
SôhLÞdÏ úTôÕUô]Õ?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ¿ojùRôh¥«u L]A[Ü = 20Á× 15Á×6Á

= 1800Á3 = 1800000 $hPoLs

JÚYÚdÏ JÚ Sôû[dÏ úRûYVô] ¿¬u L]A[Ü = 150 $hPo.

ùUôjR UdLÞdÏ JÚ Sôû[dÏ úRûYlTÓm ¿¬u ùUôjR L]A[Ü
= 150 × 4000

      úRûYVô] SôhL°u Gi¦dûL=  
Volume of the tank

volume of water consumed in1day

                =  
1800000

150 4000×
 = 3 SôhLs

T«t£T«t£T«t£T«t£T«t£ - 14.2 - 14.2 - 14.2 - 14.2 - 14.2

1. ¸úZ ùLôÓdLlThP A[ÜLû[ ùLôiÓ L]fùNqYLj§u L]A[ûY LôiL.

¿[m(l)   ALXm(b)     EVWm(h)

(i) 8.2 Á 5.3 Á 2.6 Á

(ii) 5.0 Á 4.0 Á 3.5 Á

(iii) 4.5 Á 2.0 Á 2.5 Á

2. ¸úZ ùLôÓdLlThP EsT¬UôQeL°u A[ûYdùLôiÓ ùRôh¥«u
ùLôs[[ûYd LiÓ©¥? JqùYôÚ ùRôh¥«u ùLôs[[ûY L]ÁhP¬Ûm
Utßm $hP¬Ûm GÝÕL.

¿[m(l)    ALXm(b)      EVWm(h)

(i)     3Á 20ùNÁ 2Á 90ùNÁ 1Á 50ùNÁ

(ii)    2Á 50ùNÁ 1Á 60ùNÁ 1Á 30ùNÁ

(iii)    7Á 30ùNÁ 3Á 60ùNÁ 1Á 40ùNÁ

3. JÚ L]fNÕWj§u ¿[jûR Tô§VôL Ïû\jRôp L]A[®p Gu] ̈ LÝm?

L]A[Ü Ïû\ÙUô? Bm G²p GqY[Ü?

ùRôh¥«u L]A[Ü

JÚ Sôû[dÏ úRûYVô] ¿¬u L]A[Ü

SCERT T
ELA

NGANA



L¦Rm L¦Rm L¦Rm L¦Rm L¦Rm  IX310

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

4. ©uYÚm TdLeLû[ùLôiP L]fNÕWj§u L]A[ûY LiÓ©¥.

(i)  6.4 ùNÁ (ii)  1.3Á (iii)  1.6 Á.
5. JqùYôÚ ùNeLp$u A[Ü 25ùN.Á, 11.25ùN.Á 6ùN.Á G²p 8Á ¿[m,

6Á EVWm 22.5ùN.Á R¥Uu EûPV ÑYûW LhP GqY[Ü ùNeLtLs
úRûYlTÓm?

6. L]fùNqYLj§u A[ÜLs Øû\úV 25ùN.Á ¿[m, 15ùNÁ ALXm Utßm
8ùN.Á EVWm. ARu L]A[Ü 16ùN.Á TdLm EûPV L]NÕWj§u
L]A[®p GqY[Ü úYßTÓm?

7. 1ùN.Á R¥Uu EûPV ê¥V UWlùTh¥ UWdLhûPVôp ùNnVlTÓ¡\Õ. ùTh¥«u
ùY°l×\ A[Ü 5 ùNÁ × 4 ùNÁ × 7 ùNÁ G²p úRûYVô] UWdLhûP«u
L]A[ûYd LiÓ©¥.

8. ¿[m, ALXm Utßm EVWm Øû\úV 20ùN.Á, 18ùN.Á Utßm 16ùN.Á
EûPV L]fùNqYLj§$ÚkÕ 4ùN.Á ®°m× ùLôiP L]fNÕWm GjRû]
ùNnVXôm?

9. 12ùNÁ×9ùNÁ×6ùNÁ A[Üs[ L]fùNqYLj§$ÚkÕ 4ùNÁ×3ùNÁ×2 ùNÁ
A[Üs[ L]fùNqYLm GjRû] ¡ûPdÏm?

10. JÚ L]fùNqYL Tôj§Wm 30ùNÁ ¿[m, 25ùNÁ ALXm ùLôiPÕ. A§p
4.5$hPo ¿o ¨WlT Ø¥Ùm G²p ARu EVWm Gu]?

Sôm Lt\ûYSôm Lt\ûYSôm Lt\ûYSôm Lt\ûYSôm Lt\ûY

1. l, b, h B]Õ L]fùNqYLj§u T¬UôQ A[ÜLs G²p

(i) ×\lTWl× 2h (l + b)

(ii) ùUôjR ×\lTWl× 2 (lb + bh + hl)

2. L]fùNqYLj§u ×\lTWl× = 4a2

3. L]fùNqYLj§u ùUôjR ×\lTWl× = 6a2

4. L]fùNqYLj§u L]A[Ü = l × b × h

5. L]fùNqYLj§u L]A[Ü = TdLm×TdLm×TdLm = a3

6. 1 ùN.Á3 = 1 ª.$

1 $   = 1000 ùN.Á3

1 Á3   = 1000000 ùN.Á3 = 1000 $

  = 1 ¡.$ (¡úXô$hPo)SCERT T
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GiLú[ôÓ ®û[VôPXôm

Aj§VôVm 15

15.0 A±ØLm15.0 A±ØLm15.0 A±ØLm15.0 A±ØLm15.0 A±ØLm

GiL[t\ JÚ ×§V EX¡p JÚ Sôs LôûX«p ®¯jRôp
AkR Sôs GlT¥«ÚdÏm G] ̈ û]jÕlTôo.AkSôs GkR
UôRj§p GkR Sôs  Guß TôolTRtÏ SôsLôh¥ áP
CÚdLôÕ.ùRôûXúT£ Gi CpXôRRôp AeÏ Eu
SiTàdÏ Su± ùNôpX áP Ø¥VôÕ. AeÏ ÅhÓ Gi
CpXôR LôWQj§]ôp EeLs ÅhÓ LRûY RhÓm
A±ØLªpXôRYoLs Lû[jÕ®ÓYôoLs.
L¥LôWm CpXôRRôp (i) Ts°dÏ N¬Vô] úSWj§p ùNpX
RY±®ÓYôn (ii) ùRôûXdLôh£«p EeLÞdÏ ®ÚlTUô] úL$f£j§WeLû[Ùm
SôPLj ùRôPoLû[Ùm áP TôodL Ø¥VôÕ.
GiLs CpXôUp UhûPlTkûRÙm LôpTkûRÙm ®û[VôP Ø¥VôÕ. G]úY
GiLs CpXôR EXLjûR ¨û]jÕl TôodLúY CVXôÕ.
Sôm £X ùTôÚhLÞûPV ®ûXûV ùR¬kÕdùLôs[ úYiÓUô]ôúXô ApXÕ
EuàûPV SiToLÞd¡ûPúV GkR ùTôÚû[VôYÕ T¡okR°dL ®Úm©]ôúXô
¿ Gu] ùNnYôn? A¥lTûP ùNVpL°p GûR TVuTÓjÕYôn? CkR A¥lTûP
ùNVpLs Aû]j§Ûm GiLÞm YÏjRp®§LÞm APe¡Ùs[Õ. Ko Gi
Utù\ôÚ GiQôp YÏTÓUô? YÏTPôRô? GuTûR A±V CkR YÏjRp ®§Ls
TVuTÓ¡\Õ. ClùTôÝÕ Sôm £X A¥lTûP ùNVpLû[Ùm YÏjRp ®§Lû[Ùm
TVuTÓj§ GiLú[ôÓ ®û[VôPXôm.

15.1 YÏTÓRuûU ®§Ls15.1 YÏTÓRuûU ®§Ls15.1 YÏTÓRuûU ®§Ls15.1 YÏTÓRuûU ®§Ls15.1 YÏTÓRuûU ®§Ls
£X GiLû[ GÓjÕdùLôs. AûYL°p GkR GiLs 2Bp YÏTÓ¡\Õ, GkR
GiLs 3Bp YÏTÓ¡\Õ GuTûR 7YûW úNô§jÕlTôo.
‘a’ GuTÕ ‘b’I Á§«u± YÏjRôp b GuTÕ a Bp YÏTÓ¡\Õ Gu¡ú\ôm.
CkR Aj§VôVj§p YÏjRûXÙm ARu ÁRô] RodL £kRû]Lû[Ùm A±kÕd
ùLôs[Xôm. ØR$p GiL°u CPU§l× Tt±Ùm LôW¦Ls Tt±Ùm ¨û]Ü
áoúYôm.

15.1.1 GiL°u CPU§l×

645 Gàm GiûQ ®¬ÜlTÓjÕ. 645 = 600 + 40 + 5 = 6 × 100 + 4 × 10 + 5 × 1

RWlThÓs[ Gi¦p 6u CPU§l× 600 úUÛm 4u CPU§l× 40. C§p 6
èßLs, 4 TjÕdLs Utßm 5 JußLs Es[].
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 VIII YÏl×YÏl×YÏl×YÏl×YÏl×312
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CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

A¥dúLô¥hP GiL°u CPU§lûTdLiÓ©¥?

(i)  29879 (ii)  10344 (iii) 98725

15.1.2. GiL°u ®¬Ü ¨ûX15.1.2. GiL°u ®¬Ü ¨ûX15.1.2. GiL°u ®¬Ü ¨ûX15.1.2. GiL°u ®¬Ü ¨ûX15.1.2. GiL°u ®¬Ü ¨ûX

GiLû[ ®¬ÜTÓj§ GÝÕRp Sôm A±kR Juú\ AúR úSWj§p Jo GiûQ

10u AÓdÏd Ï±Y¥Yj§p GqYôß ®¬ÜTÓj§ GÝÕYÕ GuTûR Sôm Su\ôL

A±kÕd ùLôsúYôm.

ERôWQUôL :

NôRôWQ Ï±ÂhÓ Øû\   ®¬ÜØû\   AÓdÏd Ï±Øû\

 68 =60+8 = (10 × 6) + 8 = (101 × 6) + (100 × 8)

 72=70+2 = (10 × 7) + 2 = (101 × 7) + (100 × 2)

10a + b Gàm D¬XdL GiûQ GÓjÕdùLôs. CeÏ a GuTÕ Tj§u CPjûRÙm

b GuTÕ JußLs CPjûRÙm Ï±d¡\Õ.

(10 ×  a) + b = (101 ×  a) + (1 ×  b). (CeÏ  a ≠  0) G] GÝRXôm.

658 Gàm êu±XdL GiûQ GÓjÕdùLôs,CûR ©u YÚUôß ®¬ÜTÓjRXôm.

NôRôWQ Ï±ÂhÓ Øû\   ®¬ÜØû\             AÓdÏÏ±Øû\

658 = 600 + 50 + 8  = 100 × 6 + 10 × 5 + 1 × 8  =  102 × 6 + 101 × 5 + 1 × 8
CqYôú\ 759

759 = 700 + 50 + 9  = 100×7 + 10×5 + 1×9       =  102 ×7 + 101×5 + 1×9

G]úY a, b Utßm c B¡V GiLû[l TVuTÓj§ êu±XdL GiLû[ ©uYÚm

ùTôÕYô] Y¥®p GÝRXôm.

102a + 101b + c  = 100×  a + 10×  b + c =  100a + 10b + c, (CeÏ a ≠  0).
SôuÏ CXdL GiLû[ ¸rLiPYôß ®¬ÜTÓj§ GÝRXôm.

3456 = 3000 + 400 + 50 + 6= 1000 × 3 + 100 × 4 + 10 × 5 + 6
=  103 × 3 + 102 × 4 +101 × 5 + 6

CqYôú\ ,

SôuÏ CXdL GiLû[ 1000a + 100b + 10c + d = 1000 ×  a + 100 ×b + 10 ×  c + d
(CeÏ a ≠  0).

       =  103a  + 102b + 101 c + d.

G] a,b,c, Utßm d B¡VûYLû[l TVuTÓj§ ùTôÕYô] Y¥®p GÝRXôm.

10o = 1 G] Sôm

A±úYôm
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1 ×  36 = 36      4 ×  9 = 36

2 ×  18 =36       6 ×  6 = 36

3 ×  12 = 36

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸rLiPYtû\ ®¬ÜTÓj§ GÝÕL.

(i)  65 (ii)  74 (iii)  153 (iv)  612
2. ¸rLiPYtû\ NôRôWQ Y¥®p ®¬ÜTÓjÕL

(i)  10 9 + 4 (ii) 100  ×7 + 10   4 + 3
3. Lô$«PeLû[ ¨Wl×L.

(i)  100 ×   3 + 10 ×  _____ + 7  =      357
(ii) 100 ×  4 + 10  ×  5 + 1 =     ________
(iii) 100 ×  _____ + 10 ×  3 +  7    =  737
(iv) 100 ×  ____ + 10 ×  q + r = pqr
(v) 100  ×  + 10 ×  y + z    =  ____________

15.1.3 GiL°u LôW¦LÞm UPeÏLÞm15.1.3 GiL°u LôW¦LÞm UPeÏLÞm15.1.3 GiL°u LôW¦LÞm UPeÏLÞm15.1.3 GiL°u LôW¦LÞm UPeÏLÞm15.1.3 GiL°u LôW¦LÞm UPeÏLÞm

36u LôW¦Ls VôûY?

1, 2, 3, 4, 6, 9, 12, 18, 36 GuT] 36u

LôW¦Ls.

36u ªLlùT¬V LôW¦ GÕ?

JqùYôÚ LôW¦Ùm RWlThÓs[ Gi¦tÏ

Ïû\YôLúYô ApXÕ NUUôLúYô Rôu

Es[Õ. ªLlùT¬V LôW¦ AúR Gi

BÏm. G]úY JqùYôÚ GiÔm ARtÏ

AúR LôW¦VôÏm. Utßm 1 GuTÕ

Aû]jÕ GiLÞdÏm LôW¦VôÏm.

7  1 = 7 , 9  1 = 9,

Ko Gi¦tÏ 1 Utßm AúR Gi R®W úYß LôW¦Ls CpûXùV²p AkR

GiûQ Gu]ùYuß AûZdLXôm? AkR GiLû[ TLô GiLs Guß

AûZd¡ú\ôm.

GÓjÕdLôhÓ : 2, 3, 5, 7, 11, 13,.....B¡VûY.

AÓjRÓjR GiLû[ ùLôiÓ EÚYôÏm 23 , 4567 , 89 Gàm SôuÏ TLô

GiLs BoYØhÓYRôL Es[Õ.

191, 911, 199, 919, 991 GuT] TLô GiL[ô? CpûXVô?Guß úNô§jÕTôo.
82818079787776757473727170696867666564636261605958575655545352
51504948474645444342414039383736353433323130292827262524232221201918
1716151413121110987654321
Gàm Gi 82-$ÚkÕ BWm©jÕ ©uú]ôd¡ 1-YûW GÝÕYRôp HtTÓm JÚ TLô Gi BÏm.
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148I TLô LôW¦L[ôdÏL.

148 = 2 × 74  = 2 × 2 × 37  = 22 × 371

148u LôW¦L°u Gi¦dûL ARu TLô GiL°u
(LôW¦L°u AÓdÏLs + 1) ùTÚdLpTX]ôÏm.

ARôYÕ (2 + 1) × (1 + 1) = 3×2 = 6

AûYLs 1, 2, 4, 37, 74, 148.

JÚ GiûQ TLô LôW¦L°u ùTÚdLtTX]ôL GÝ§]ôp ARôYÕ
N = 2a ×  3b ×5c ...

N  Gàm Gi¦u LôW¦L°u Gi¦dûL  (a + 1) (b + 1) (c + 1) ...

6u ØRp IkÕ UPeÏLs VôûY?

6 × 1 = 6 ,   6 × 2  = 12,   6 × 3 = 18,   6 × 4 = 24 ,   6 × 5 = 30

6, 12, 18, 24, 30  GuT] 6u ØRp IkÕ UPeÏLs.

GjRû] UPeÏLs YûW Sôm GÝRØ¥Ùm?

GiQt\ UPeÏLs YûW GÝRXôm. ùLôÓdLlThP Gi¦u UPeÏLs Ø¥Yt\Õ.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸rLiPYt±tÏ Aû]jÕ LôW¦Lû[Ùm GÝÕL :

(a) 24 (b)  15 (c)  21 (d)  27

(e)  12 (f)  20 (g)  18 (h)  23 (i)  36

2. ¸rLiPYt±tÏ ØRp IkÕ UPeÏLû[ GÝÕL :

(a)  5 (b)  8 (c)  9

3. ¸rLiPYt±tÏ TLô LôW¦Lû[ GÝÕL.

(a)  72 (b)  158 (c)  243

15.1.4. 10u YÏTÓRuûU

10u UPeÏLû[ GÓjÕdùLôs :  10, 20, 30, 40, 50, 60, ………….B¡VûY

CkR Aû]jÕ GiL°Ûm JußLs CPj§p éw´Vm Es[Õ.

GkR JÚ 10u UPe¡Ûm JußLs CPj§p éw´VmRôu CÚdÏUô? Bm.

G]úY JußLs CPj§p éw´Vm Es[ GiLs Aû]jÕm 10Bp YÏTÓm.

CkR ®§«p APe¡Ùs[ RodL £kRû]ûV TôolúTôm.

   148

   2            74

2           37
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JÚ êuß CXdL Gi¦p ‘a’I èßLs CPj§Ûm ‘b’ I TjÕLs CPj§Ûm

‘c’ I JußLs CPj§Ûm GÓjÕdùLôiPôp  100 a + 10 b + c  =  10(10a + b) + c

10(10a + b) GuTÕ 10 u UPeÏLs. ‘c’ 10 Bp YÏTÓUô]ôp AkR Gi 10Bp

YÏTÓm. c = 0. CÚkRôp UhÓúU CÕ Nôj§VUôÏm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸úZ ùLôÓdLlThP GiLs 10Bp YÏTÓUô? CpûXVô? Guß N¬Tôo.

(a) 3860 (b)  234 (c)  1200 (d)  103   (e) 10  + 280 + 20

2. ¸úZ RWlThÓs[ûY 10Bp YÏTÓUô? CpûXVô? Guß BWônL.

(a)  1010 (b)  210 (c)  103 + 101

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. 56Z ÷ 10 Gàm YÏjR$p Á§ 6 G²p Zu U§l× Gu]YôL

CÚdÏm?

15.1.5. 5u YÏTÓRuûU :15.1.5. 5u YÏTÓRuûU :15.1.5. 5u YÏTÓRuûU :15.1.5. 5u YÏTÓRuûU :15.1.5. 5u YÏTÓRuûU :

5u UPeÏLû[ GÓjÕdùLôs. AûYLs 5,10,15, 20,25,30,35
,40,45,50,………….B¡VûYLs. CûYLs JußLs CPj§p ‘0’ ApXÕ ‘5’Es[Õ.

Ko Gi¦u JußLs CPj§p ‘0’ ApXÕ ‘5’ CÚkRôp AkR Gi ‘5’Bp

YÏTÓm.

CkR ®§«p APe¡ Es[ RodL £kRû]ûV TôolúTôm. êuß CXdL GiL°p

‘a’I èßLs CPj§Ûm ‘b’ I TjÕLs CPj§Ûm ‘c’I JußLs CPj§Ûm

GÓjÕdùLôiPôp  100 a + 10 b + c = 5(20a + 2b) + c

5(20 a + 2b) GuTÕ 5u UPeÏ.

ùLôÓdLlThÓs[ Gi¦u JußLs CPj§p c = 0 ApXÕ 5 CÚkRôp UhÓúU

AkR Gi 5Bp YÏTÓm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸úZ ùLôÓdLlThÓs[ GiLs 5Bp YÏTÓUô? CpûXVô?

BWônL.

(a)  205 (b)  4560 (c)  402 (d)  105 (e)  235785SCERT T
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34A GuTÕ 5Bp YÏThPôp A Cu U§l× Gu]? ùLôÓdLlThÓs[
Gi¦p JußLs CXdLm A CPj§p 0 ApXÕ 5 CÚkRôp UhÓúU AkR
Gi 5Bp YÏTÓm. BLúY A = 0 ApXÕ 5.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. 4B ÷ 5 YÏjR$p Á§ 1 G²p B u U§l× Gu]?

2. 76C ÷ 5 YÏjR$p Á§ 2 G²p C u U§l× Gu]?

3. JÚ Gi 10Bp YÏThPôp AkR Gi 5BÛm YÏTÓm

Gàm átß N¬Vô? LôWQm áß.

4. JÚ Gi 5Bp YÏThPôp AkR Gi 10BÛm YÏTÓm

Gàm átß N¬Vô? ApXÕ RY\ô? LôWQm áß.

15.1.6. 2u YÏlTÓRuûU15.1.6. 2u YÏlTÓRuûU15.1.6. 2u YÏlTÓRuûU15.1.6. 2u YÏlTÓRuûU15.1.6. 2u YÏlTÓRuûU

2u UPeÏLû[ GÓjÕdùLôs. ARôYÕ 2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
………….ØR$VûY. CûYL°p JußLs CPj§p 0,2,4,6, 8 Es[].

Ko Gi¦u JußLs CPj§p 0 ApXÕ 2 ApXÕ 4 ApXÕ 6 ApXÕ 8

(CWhûP Gi) CÚkRôp AkR Gi 2Bp YÏlTÓm. CpûXùV²p 2Bp

YÏTPôÕ.

CkR ®§«p Es[ RodL £kRû]ûV TôodLXôm.

êuß CXdL Gi¦p ‘a’ I èßLs CPj§Xm ‘b’ I TjÕLs CPj§Ûm Utßm

‘c’ I JußLs CPj§Ûm GÓjÕdùLôiPôp   100 a + 10 b + c = 2(50a + 5b) + c

2(50a + 5b) GuTÕ 2u UPeÏ ùLôÓdLlThÓs[ Gi¦u JußLs CPj§p

c = 0, 2 ApXÕ 4 ApXÕ 6 ApXÕ 8 (CWhûP Gi) CÚkRôp UhÓúU AkR

Gi 2Bp YÏlTÓm.
£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. JÚ GiûQ 5 Utßm 2Bp YÏjRôp Á§ Øû\úV 3 Utßm 1 G²p

AkR Gi¦u Ju\ôm CPj§Ûs[ GiûQ LiÓ©¥.

GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1:GÓjÕdLôhÓ 1: 60u LôW¦Lû[ GÝÕL?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ :  60 u TLô LôW¦L°u ùTÚdLpTXu 22 ×31 ×51

        G] GÝRXôm.

         LôW¦L°u Gi¦dûL (2 + 1) (1 + 1) (1 + 1)

= 3 × 2 × 2 = 12
AkR LôW¦Ls 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60

      60

 2 30

       2        15

  3       5
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T«t£T«t£T«t£T«t£T«t£-15.115.115.115.115.1

1. ¸rLiP AhPYûQ«p YÏjRp ®§Lû[ TVuTÓj§ 2,5,10 (Bm ApXÕ
CpûX G] áß) Bp YÏTÓm GiLû[ LiÓ©¥. ¿ EtßúSôdÏYÕ
Gu]?

GiLs 2Bp YÏTÓTûY 5Bp YÏTÓTûY 10Bp YÏTÓTûY

524 Bm CpûX CpûX

1200

535

836

780

3005

4820

48630
2. YÏjRp ®§Lû[ TVuTÓj§ ¸rLiPûYL°p GkR GiLs 2Bp YÏTÓm G] LiÓ©¥.

(a)  2144 (b)  1258 (c)  4336 (d)  633 (e)  1352
3. YÏjRp ®§ûV TVuTÓj§ ¸rLiPûYL°p GkR GiLs 5Bp YÏTÓm G] LiÓ©¥

(a)  438750 (b)  179015 (c)  125 (d)  639210 (e)  17852
4. YÏjRp ®§ûV TVuTÓj§ ¸rLiPûYL°p GkR GiLs 10Bp YÏTÓm G] LiÓ©¥

(a)  54450 (b)  10800 (c)  7138965 (d)  7016930 (e)  10101010
5. ¸rLiP GiL°u LôW¦Lû[ GÝÕL?

(a) 18           (b) 24                (c)  45      (d)  90                (e)  105
6. 2,5 Utßm 10Bp YÏTÓm HúRàm IkÕ GiLû[ GÝÕL.
7. 34A Gàm Gi 2Bp Á§«u± YÏTÓ¡\Õ úUÛm 5Bp YÏdÏmúTôÕ
Á§ 1-I RÚ¡\Õ G²p A u U§l× LiÓ©¥.

15.1.7 3 Utßm 9u YÏlTÓRuûU15.1.7 3 Utßm 9u YÏlTÓRuûU15.1.7 3 Utßm 9u YÏlTÓRuûU15.1.7 3 Utßm 9u YÏlTÓRuûU15.1.7 3 Utßm 9u YÏlTÓRuûU

378 Gàm GiûQ GÓjÕdùLôs.

         378  = 300 + 70 + 8

    =  100 × 3 + 10 × 7 + 8

               =  (99 + 1) 3 + (9 + 1)7 + 8  G] GÝRXôm.

CeÏ 3I ùTôÕdLôW¦VôL GÓdL CVXôÕ.SCERT T
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Y¬ûN Uôt± GÝ§]ôp,                            378 =  99 ×  3 + 9 ×  7 + (3 + 7 + 8)

=  99 × 3 + 3 × 3 × 7 + (3 + 7 + 8)

=  3 (99 + 21) + (3 + 7 + 8)

3(99 + 21) GuTÕ 3u UPeÏ.

G]úY ùLôÓdLlThÓs[ Gi¦u CXdLeL°u ùUôjRm (3 + 7 + 8 ) 3u
UPeÏLôL CÚkRôp UhÓúU AkR Gi 3Bp YÏTÓm.

9Bp YÏlTÓTûY :9Bp YÏlTÓTûY :9Bp YÏlTÓTûY :9Bp YÏlTÓTûY :9Bp YÏlTÓTûY :

378     378 =  300 + 70 + 8

=  100 × 3 + 10 × 7 + 8

=  (99 +1) 3 + (9 + 1)7 + 8

=  99 × 3 + 9 × 7 + (3 + 7 + 8)

=  9 (11 × 3 + 1 × 7 ) + (3 + 7 + 8)

=  9 (33 + 7) + (3 + 7 + 8)
9(33 + 7) GuTÕ 9u UPeÏ. G]úY ùLôÓdLlThÓs[ Gi¦u CXdLeL°u
ùUôjRm (3 + 7 + 8), 9u UPeÏLôL CÚkRôp UhÓúU AkR Gi 9Bp
YÏTÓm.
CkR ®§ûV ClùTôÝÕ ®Y¬dLXôm:
JÚ êuß CXdL Gi¦p a I èßLs CPj§Ûm bI TjÕLs CPj§Ûm cI
JußLs CPj§Ûm GÓjÕdùLôiPôp, AkR GiûQ 100a+10b+c  G] GÝRXôm.
100a + 10b + c = (99 + 1)a + (9 + 1) + c = 99a + 9b +(a + b + c)

= 9(11a + b) + (a + b + c)  → ùLôÓdLlThP Gi¦u CXdLeL°u ùUôjRm

9(11a + b) GuTÕ 3 Utßm 9u UPeÏLs.ùLôÓdLlThÓs[ GiL°u
CXdLeL°u ùUôjRm (a + b + c) GuTÕ 3 ApXÕ 9u UPeÏL[ôL CÚkRôp
UhÓúU AkR Gi Øû\úV 3 ApXÕ 9Bp YÏlTÓm.
CkR YÏjRp®§ êuß CXdLeLÞdÏúUp Es[ GiLÞdÏ ùTôÚkÕUô?
5CXdLm Utßm 6CXdL GiLû[ GÓjÕdùLôiÓ BWônL. Ko GiûQ 2,5
Utßm 10Bp YÏdÏmúTôÕ AkR Gi¦u JußLs CPj§p Es[ CXd¡u
RuûUûVd ùLôiÓ AkR Gi Á§«u± YÏTÓUô? ApXÕ YÏTPôRô? Guß
¨oQ«dLXôm. B]ôp 3 Utßm 9Bp YÏdLlTÓmúTôÕ Ut\ CXdLeL°u
RuûUûV NôokÕ ¨oQ«dLlTÓ¡\Õ.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸úZ RWlThÓs[ GiLs 3ApXÕ 9 ApXÕ CWiÓ GiL[ôÛm

YÏTÓUô? Guß BWônL.

(a)  3663 (b)  186 (c)  342 (d)  18871

(e)  120 (f)  3789 (g)  4542 (h)  5779782
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GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2:GÓjÕdLôhÓ 2: 24P Gàm GiûQ 3Bp YÏdÏmúTôÕ Á§ Jußm 5Bp

YÏdÏmúTôÕ Á§ CWiÓm ¡ûPd¡\Õ G²p Pu U§l× LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 24P Gàm GiûQ 5Bp YÏjRôp Á§ 2 ¡ûPdÏm G²p P u
U§l× 2 ApXÕ 7BL CÚjRp úYiÓm.

P = 2 G²p AkR GiûQ 3Bp YÏjRôp Á§ 2. P = 7, G²p

AkR GiûQ 3Bp YÏjRôp Á§ 1. G]úY P = 7.

T«t£T«t£T«t£T«t£T«t£-15.215.215.215.215.2

1. 345A7 Gàm Gi 3Bp Á§«u± YÏTÓ¡\Õ G²p Au CPj§p ®ÓThP

CXdûL GÝÕ.

2. 2791A Gàm Gi 9Bp Á§«u± YÏTÓ¡\Õ G²p Au CPj§p ®ÓThP

CXdûL GÝÕ.

3. 2,3,5,9 Utßm 10 Bp YÏTÓm £X GiLû[ GÝÕL.

4. 2A8 Gàm Gi 2Bp YÏTÓm G²p Au U§l× Gu]?

5. 50B Gàm Gi 5Bp Á§«u± YÏTÓ¡\Õ G²p Bu U§l× Gu]?

6. 2P Gàm Gi 2 Utßm 3Bp Á§«u± YÏTÓ¡\Õ G²p Pu U§l×

Gu]?

7. 54Z Gàm GiûQ 5Bp YÏjRôp Á§ 2, 3Bp  YÏjRôp Á§ 1 G²p

Zu U§l× Gu]?

8. 27Q Gàm GiûQ 5Bp YÏjRôp Á§ 3, 2Bp YÏjRôp Á§ 1 G²p

3Bp YÏjRôp Á§ Gu] ¡ûPdÏm?
15.1.8. 6u YÏTÓRuûU15.1.8. 6u YÏTÓRuûU15.1.8. 6u YÏTÓRuûU15.1.8. 6u YÏTÓRuûU15.1.8. 6u YÏTÓRuûU
6u UPeLô] 24I GÓjÕdùLôs. CÕ 6Bp YÏTÓm GuTÕ A±kRúR.

24, 6u LôW¦L[ôp YÏTÓUô?

ARôYÕ 24 Gàm Gi 2 Utßm 3Bp YÏTÓUô?

24 Gàm Gi¦u JußLs CPj§p 4 Es[Õ. G]úY CÕ 2Bp YÏTÓm.

24p Es[ CXdLeL°u ùUôjRm =2+4=6

G]úY, CkR Gi 3BÛm YÏTÓm. ClùTôÝÕ 6u Ut\ £X UPeÏLû[

GÓjÕdùLôiÓ BWônL.

6Bp YÏTÓm GkR JÚ GiÔm 6u LôW¦L[ô] 2 Utßm 3BÛm YÏTÓm

Gu\ Ø¥ÜdÏ Sôm YÚ¡ú\ôm.

CkR át±u UßRûXûV BWônúYôm.

Ko Gi 2Bp YÏTÓ¡\Õ G²p 2GuTÕ AkR Gi¦u TLôLôW¦. AkR

Gi 3BÛm YÏTÓ¡\Õ G²p 3GuTÕ AkR Gi¦u TLô LôW¦, BÏm.

G]úY Ko Gi 2 Utßm 3Bp YÏTÓ¡\Õ G²p 2 Utßm 3 AkR Gi¦u
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TLô LôW¦Ls BÏm. AûYL°u ùTÚdLpTXu 2 ×3=6m AkR Gi¦u

LôW¦VôL CÚdÏm.

G]úY Ko Gi 6Bp YÏTÓ¡\Õ G²p AkR Gi 2 Utßm 3BÛm YÏTÓm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸úZ ùLôÓdLlThÓs[ GiLs 6Bp YÏTÓUô? CpûXVô? Guß N¬Tôo.

(a)  1632 (b)  456 (c)  1008 (d)  789 (e)  369 (f)  258

2. ¸úZ ùLôÓdLlThÓs[ GiLs 6Bp YÏTÓUô? CpûXVô? Guß N¬Tôo.

(a)  458 + 676 (b)  63 (c)  62 + 63 (d)  22  32

15.1.9. 4 Utßm 8u YÏTÓRuûU15.1.9. 4 Utßm 8u YÏTÓRuûU15.1.9. 4 Utßm 8u YÏTÓRuûU15.1.9. 4 Utßm 8u YÏTÓRuûU15.1.9. 4 Utßm 8u YÏTÓRuûU

(a) 1000a + 100b + 10c + d = 4(250a + 25b) + (10c + d). 4(250a + 25b) Gàm SôuÏ

CXdL GiûQ GÓjÕdùLôs.

4(250a + 25b) GuTÕ 4u UPeÏ.  (10c + d) GuTÕ 4Bp YÏThPôp UhÓúU

AkR Gi 4Bp YÏTÓm.

ùLôÓdLThP Gi¦p LûP£ CWiÓ CXdLeLs 4Bp YÏThPôp ApXÕ

LûP£ CWiÓ CXdLeLÞm éw´VeL[ôL CÚkRôp UhÓúU AkR Gi

4Bp YÏTÓm.

SôuÏ CXdLeLÞdÏ úUtThP GiLû[ GÓjÕdùLôiÓ AûR ®¬ÜlTÓj§

GÝÕL. AkR GiL°p 10m CPm Utßm JußLs CPm R®W Ut\ CXdLeLs

4u UPeLôL CÚdÏUô?

SôuÏ CXdLeLÞdÏúUp Es[ GiLs 4Bp YÏTP ARàûPV LûP£

CWiÓ CXdLeLû[ NôokÕ AûUÙUô? AûUVôRô? Guß N¬Tôo.

(b)  1000 ×  a  + 100 ×  b + 10 ×  c + d Gàm SôuÏ CXdL GiûQ GÓjÕdùLôs

= 1000a + 100b +10c + d = 8(125a) + (100b + 10c + d)
8(125a) GuTÕ  GlùTôÝÕm 8Bp YÏTÓm. (100b+10c+d) GuTÕ 8Bp

YÏThPôp UhÓúU AkR Gi 8Bp YÏTÓm.

ùLôÓdLlThÓs[ Gi¦p LûP£ êuß CXdLeLs 48Bp YÏThPôp ApXÕ

LûP£ êuß CXdLeLÞm éw´VeL[ôL CÚkRôp UhÓúU AkR Gi 8Bp

YÏTÓm.

SôuÏ CXdLeLÞdÏ úUtThP GiLû[ GÓjÕdùLôiÓ AûR ®¬ÜTÓj§

GÝÕL. AkR Gi¦p JußLs CPm, TjÕLs CPm Utßm èßLs CPm R®W

Ut\ CXdLeLû[ 8u UPeÏL[ôL GÝÕ Ø¥ÙUô?

SôuÏ CXdLeLÞdÏ úUtThP GiLs 8Bp YÏTP ARàûPV LûP£ êuß

CXdLeLû[ NôokÕ AûUÙUô? AûUVôRô? Guß BWônL.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:GÓjÕdLôhÓ 3:6582 Gàm Gi 4Bp YÏTÓUô? Guß N¬Tôo

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: ùLôÓdLlThP Gi¦u LûP£ CWiÓ CXdLeLs 82BÏm. CÕ 4Bp YÏTPôÕ.

BLúY RWlThÓs[ Gi 4Bp YÏTPôÕ.

GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:GÓjÕdLôhÓ 4:28765432 Gàm Gi 8Bp YÏTÓUô? Guß N¬Tôo.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : ùLôÓdLlThP Gi¦u LûP£ êuß CXdLeL[ô] 432, 8Bp YÏTÓm.G]úY

28765432, 8Bp YÏTÓm.

Ko Gi 8Bp YÏThPôp AkR Gi 4BÛm YÏTÓm. JÚ Gi 4Bp YÏThPôp, AkR Gi 8

BÛm YÏTÓm Guß á\ CVôXôÕ.

8u UPeÏLs Aû]jÕm 4Bp YÏlTÓm. B]ôp 4u UPeÏLs Aû]jÕm 8Bp

YÏlTPôÕ.

CûR ùNn

1. ¸úZ ùLôÓdLlThP GiLs 4Bp ApXÕ 8Bp ApXÕ 4 Utßm 8BÛm YÏTÓUô? Guß

BWônL.

(a)  464 (b) 782  (c)  3688 (d)  100

(e) 1000 (f)  387856 (g)  44 (h)  83

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. ¸úZ ùLôÓdLlThP GiLs 4Bp ApXÕ 8Bp ApXÕ 4 Utßm 8BÛm YÏTÓUô?

(a)  42 ×  82 (b)  103 (c)  105 + 104 + 103 (d)  43 + 42 + 41 - 22

15.1.10. 7u YÏlTÓRuûU15.1.10. 7u YÏlTÓRuûU15.1.10. 7u YÏlTÓRuûU15.1.10. 7u YÏlTÓRuûU15.1.10. 7u YÏlTÓRuûU

 100 ×  a + 10 ×  b + c Gàm êuß CXdL GiûQ,

100a + 10b + c  = 98a + 7b + (2a + 3b + c )  G] GÝRXôm. CeÏ 7 ùTôÕdLôW¦VôL CpûX. 7 GuTÕ

ùTôÕdLôW¦VôL CÚdÏUôß Uôt± GÝRXôm.                          = 7(14a + b)
+ (2a + 3b + c)
7(14a + b)  GuTÕ 7u UPeÏ. ( 2a + 3b + c ) GuTÕ 7Bp YÏThPôp UhÓúU ùLôÓdLlThP Gi

7Bp YÏlTÓm.

GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:GÓjÕdLôhÓ 5:364, 7Bp YÏTÓUô? CpûXVô? Guß N¬Tôo.

¾oÜ  :¾oÜ  :¾oÜ  :¾oÜ  :¾oÜ  : CeÏ a = 3, b = 6, c = 4, (2a + 3b + c) = 2 ×  3 + 3 ×  6 + 4
= 6 + 18 + 4 = 28 GuTÕ 7Bp YÏTÓm.

G]úY ùLôÓdLlThP Gi 7Bp YÏTÓm.

1, 2, 3, 4, 5, 6, 7, 8, 9 B¡V CXdLeLû[, ØRp CWiÓ CXdLeLs 2-Bp YÏTÓUôßm, ØRp êuß CXdLeLs 3-

Bp YÏTÓUôßm, ØRp SôuÏ CXdLeLs 4-Bp YÏTÓUôßm Utßm AúR úTôp 9 CXdLeLs XûW Eu]ôp

Ko GiûQ EÚYôdL Ø¥ÙUô?

¾oÜ : úUtLiP ®]ôÜdLô] ®ûP 123654987. CûR N¬Tôo.
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ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1  SôuÏ CXdL GiLû[ GÓjÕdùLôiÓ, 7Bp YÏTÓm

®§ûV LiÓ©¥.

2. 7u UPeLô] 3192I EuàûPV ®§úVôÓ N¬Tôo.

7u YÏTÓm RuûU«u UôtßØû\ :7u YÏTÓm RuûU«u UôtßØû\ :7u YÏTÓm RuûU«u UôtßØû\ :7u YÏTÓm RuûU«u UôtßØû\ :7u YÏTÓm RuûU«u UôtßØû\ :

êuß CXdL GiQô] 315I GÓjÕdùLôs.

T¥ 1:T¥ 1:T¥ 1:T¥ 1:T¥ 1: Gi¦u JußLs CPj§p Es[ CXdLjûR 2Bp ùTÚd¡, AkR

GiûQ Á§Ùs[ CWiÓ CXdL Gi¦$ÚkÕ L¯.

3  1   5   ⎯⎯→    5 ×  2 =     10

          –  1  0 ←⎯⎯⎯⎯⎯⎯⎯
———
2 1     ⎯⎯→  (7u UPeÏ ApXÕ éw´VUôL CÚkRôp AkR Gi
———              7Bp YÏTÓm)

4 ApXÕ ARtÏ úUtThP CXdL GiL°p ùRôPokÕ CkR Øû\ûV ùNn.

.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸úZ ùLôÓdLlThP GiLs 7Bp YÏTÓ¡\Rô? Guß BWônL

(a)  322 (b)  588 (c)  952 (d)  5502 (e)  4438

15.1.11. 11u YÏTÓRuûU15.1.11. 11u YÏTÓRuûU15.1.11. 11u YÏTÓRuûU15.1.11. 11u YÏTÓRuûU15.1.11. 11u YÏTÓRuûU

10000a + 1000b + 100c + 10d + e  Gàm 5 CXdL GiûQ GÓjÕdùLôs.

CeÏ 11I ùTôÕLôW¦VôL GÓdL CVXôÕ. G]úY ®¬ûY Uôt± GÝ§]ôp.

= (9999 + 1) a + (1001–1) b + (99 + 1) c + (11–1) d + e

= 9999a + 1001 b + 99c + 11d + a – b + c – d + e

= 11 (909a + 91b + 9c + d) + (a + c + e) – (b + d)

   11 (909a + 91b + 9c + d) GuTÕ 11Bp GlùTôÝÕm YÏTÓm.

 (a + c + e) – (b + d) GuTÕ 11Bp YÏThPôp UhÓúU RWlThP Gi 11Bp YÏTÓm.

ARôYÕ (a + c + e) – (b + d) GuTÕ 11u UPeÏ ApXÕ éw´VUôL
CÚjRp úYiÓm.
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Jo Gi¦u Jtû\ CXdLeL°u ùUôjRj§tÏm (a + c + e), CWhûPTûP
CXdLeL°u ùUôjRj§tÏm (b + d) Es[ ®j§VôNm 11u UPeÏ ApXÕ
éw´VUôL CÚkRôp AkR Gi 11Bp YÏTÓm.
¸rLiP AhPYûQûV EtßúSôdÏ

308 3 + 8 = 11 0 11 −  0 = 11

1331 1 + 3 = 4 3 + 1 = 4 4 −  4 = 0

61809 6 + 8 + 9 = 23 1 + 0 = 1 23− 1 = 22

úUtLiP JqùYôu±Ûm ®j§VôNm éw´Vm ApXÕ 11Bp YÏTÓTûYVôL

CÚd¡\Õ. BLúY úUtLiP Aû]jÕ GiLÞm 11Bp YÏTÓTûYVôÏm.

5081p Jtû\ CXdLeL°u ùUôjRj§tÏm CWhûPlTûP CXdLeL°u

ùUôjRj§tÏm Es[ ®j§VôNm (5 + 8) − (0 + 1) = 12 GuTÕ 11Bp YÏTPôÕ.

BLúY 5081 Gàm Gi 11Bp YÏTPôÕ.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ¸úZ ùLôÓdLlThP GiLs 11Bp YÏTÓUô? Guß N¬Tôo.

(i)  4867216 (ii)  12221 (iii) 100001

3 CXdÏ GiQô] 123I GÓjÕdùLôs. 123I CWiÓØû\ GÝ§]ôp 123123.

ClùTôÝÕ CPªÚkÕ Jtû\lTûP CXdLeL°u ùUôjRm Gu]? 1 + 3 + 2 = 6

CPªÚkÕ CWhûP CXdLeL°u ùUôjRm Gu]?  2 + 1 + 3 = 6

CûYL°u ®j§VôNm GqY[Ü? éw´Vm. BLúY 123123 GuTÕ 11Bp YÏlTÓm.

HúRàm êuß CXdÏ GiûQ GÓjÕdùLôiÓ AûRúV CWiÓØû\

GÝ§dùLôs. CÕ N¬VôL 11Bp YÏTÓm.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. 789789 GuTÕ 11Bp YÏTÓUô? CpûXVô? Guß BWônL.

2. 348348348348 GuTÕ 11Bp YÏTÓUô? CpûXVô? Guß

BWônL

3. CXdLeL°u Gi¦dûL CWhûPVôL EûPV TuØL

GiûQ GÓjÕdùLôs. ARôYÕ 135531 Gàm Gi 11Bp

YÏTÓUô? CpûXVô? Guß BWônL.

4. 1234321 GuTÕ 11Bp YÏTÓUô? CpûXVô? Guß N¬Tôo.

GiLs
Jtû\lTûP

CXdLeL°u ùUôjRm
(CPªÚkÕ)

CWhûPlTûP
CXdLeL°u ùUôjRm

(CPªÚkÕ)

®j§VôNm
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

T«t£T«t£T«t£T«t£T«t£-15.315.315.315.315.3

1. ¸úZ ùLôÓdLlThP GiLs 6Bp YÏTÓUô? CpûXVô? Guß N¬Tôo

(a)  273432 (b)  100533 (c)  784076 (d)  24684

2. ¸úZ ùLôÓdLlThP GiLs 4Bp YÏTÓUô? CpûXVô? Guß N¬Tôo

(a)  3024(b)  1000 (c)  412 (d)  56240

3. ¸úZ ùLôÓdLlThP GiLs 4Bp YÏTÓUô? CpûXVô? Guß N¬Tôo ?

(a)  4808 (b)  1324 (c)  1000 (d) 76728

4. ¸úZ ùLôÓdLlThP GiLs 7Bp YÏTÓUô? CpûXVô? Guß N¬Tôo?

(a)  427 (b)  3514 (c)  861 (d)  4676

5. ¸úZ ùLôÓdLlThP GiLs 11Bp YÏTÓUô? CpûXVô? Guß N¬Tôo

(a)  786764 (b)  536393 (c)  110011 (d)  1210121

(e)  758043 (f)  8338472 (g)  54678 (h)  13431

(i)  423423 (j)  168861

6. Ko Gi 8Bp YÏThPôp AkR Gi 4BÛm YÏTÓm GuTûR ®Y¬?

7. 4A3 Gàm êuß CXdL GiÔPu 984 Gàm êuß CXdL GiûQ

áh¥]ôp ¡ûPdÏm 13B7,Gàm SôuÏ CXdL Gi 11Bp YÏTÓ¡\Õ G²p

(A + B) I LiÓ©¥.

15.2 úUÛm £X YÏTÓRuûU ®§Ls15.2 úUÛm £X YÏTÓRuûU ®§Ls15.2 úUÛm £X YÏTÓRuûU ®§Ls15.2 úUÛm £X YÏTÓRuûU ®§Ls15.2 úUÛm £X YÏTÓRuûU ®§Ls

(a) GiL°u YÏjRp ®§Ls úUÛm £XYtû\ LY²lúTôm. 24u LôW¦

Juû\ GÓjÕdùLôs. 12GuL. 12u LôW¦Ls 1,2,3,4,6,12

24 GuTÕ 2,3,4,6 B¡VVûYL[ôp YÏTÓ¡\Õ. 24 GuTÕ 12u

LôW¦L[ôp YÏTÓ¡\Õ G]Xôm.

G]úY Ko Gi a Utù\ôÚ Gi b-Bp YÏTÓ¡\Õ G²p, AkR Gi b-u
JqùYôÚ LôW¦LVôÛm YÏTÓm.

(b) 80I GÓjÕdùLôs. CÕ 4 Utßm 5Bp YÏTÓ¡\Õ. CÕ

4 × 5 = 20, BÛm YÏTÓ¡\Õ. CeÏ 4 Ut\m 5 B¡V GiLs

JußdùLôuß NôoTLô GiLs. ( 4 Utßm 5LÞdÏ ùTôÕ LôW¦Ls

CpûX). CqYôú\ 60 GuTÕ 3 Utßm 5Bp YÏTÓ¡\Õ. 3 Utßm 5LÞdÏ

ùTôÕLôW¦ CpûX. 60 GuTÕ 3×5= 15 Bp YÏTÓm.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

a Utßm b LÞdÏ ùTôÕ LôW¦Ls CpûX G²p a Utßm b Bp YÏTÓ¡\
Gi a × b BÛm YÏTÓm. ( a Utßm b GuT] Nôo TLô GiL[ôL
CÚkRôp CkR ®§ûV N¬TôodLÜm).

(c) 16 Utßm 20 Gàm CWiÓ GiLû[ GÓjÕdùLôs. CkR
CWiÓ GiLÞm 4Bp YÏlTÓ¡\Õ. 16 + 20 = 36 Gàm
GiÔm 4Bp YÏTÓ¡\Õ. 16 Utßm 20u Ut\ ùTôÕ
YÏj§LÞdÏm CûR N¬TôodLÜm.

CkR ®§ûV Ut\ HúRàm ú_ô¥ GiLÞdÏm N¬TôodLÜm.

RWlThÓs[ CWiÓ GiLÞm JÚ GiQôp YÏThPôp AkR
CWiÓ GiL°u áÓRÛm AúR GiQôp YÏTÓm.

(d) 35 Utßm 20 Gàm GiLû[ GÓjÕdùLôs AkR GiLs CWiÓm
5Bp YÏTÓ¡\Õ. AûYL°u ®j§VôNm 35 – 20 = 15 GuTÕm
5Bp YÏTÓUô?

Ut\ ú_ô¥ GiLÞdÏm CkR ®§ ùTôÚkÕ¡\Rô? Guß
N¬TôodLÜm.

CWiÓ GiLÞm Ko GiQôp YÏThPôp AkR CWiÓ

GiL°u ®j§VôNØm AúR GiQôp YÏTÓm.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. ùYqúYß ú_ô¥ GiLû[ GÓjÕdùLôiÓ úUtLiP SôuÏ

®§Lû[ N¬Tôo.

2. 144, 12Bp YÏlTÓ¡\Õ. CÕ 12u LôW¦L[ôÛm YÏTÓUô?

BWônL.

3. 23 + 24 + 25 GuTûY 2Bp YÏTÓUô? BWônkÕ ®Y¬

4. 33 − 32 3Bp YÏTÓUô? BWônkÕ ®Y¬.

êuß AÓjRÓjR Y¬ûNVô] GiLû[ GÓjÕdùLôiÓ ùTÚdÏL. ARôYÕ

4× 5× 6 = 120.  CÕ 3Bp YÏTÓm, Hù]²p AkR Y¬ûN GiL°p Juß

3u UPeLôL Es[Õ.

CqYôú\ HúRàm êuß AÓjRÓjR Y¬ûNVô] GiL°p Juß 3u UPeLôL

CÚkRôp, AkR êuß GiL°u ùTÚdLpTXàm 3Bp YÏTÓm.

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. 1576 × 1577 × 1578 GuTÕ 3Bp YÏTÓUô? CpûXVô?

Guß BWônL.
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ªLlùT¬V GiLs 7Bp YÏTP, YÏjRp ®§ªLlùT¬V GiLs 7Bp YÏTP, YÏjRp ®§ªLlùT¬V GiLs 7Bp YÏTP, YÏjRp ®§ªLlùT¬V GiLs 7Bp YÏTP, YÏjRp ®§ªLlùT¬V GiLs 7Bp YÏTP, YÏjRp ®§
Sôm 3 CXdLeLû[d ùLôiP GiLÞdÏ 7Bp YÏTÓm ®§ûV A±kÕdùLôiúPôm. ClùTôÝÕ

Sôm 3 CXdLeLÞdÏ úUp Es[ GiLÞdÏ 7Bp YÏTÓm G°ûUVô] ®§ûV LiP±VXôm.

7538876849 Gàm Gi 7Bp YÏTÓUô? CpûXVô Guß BWônúYôm.

T¥  1 : Gi¦u YXÕ×\j§$ÚkÕ CPÕ×\m YûW 3 CXdLeLû[ ùLôiP
ÏÝdL[ôL ¸rLiPYôß ©¬lúTôm. Gi¦u CPÕ×\j§p Cß§«p
3 CXdLeLÞdÏ Ïû\YôL CÚkRôp áP AûRÙm JÚ ÏÝYôL
GÓjÕdùLôs[ úYiÓm.

7  538  876  849
D   C     B      A

T¥ 2 : GiL°u Juß®hP ÏÝdLû[ áhPÜm ARôYÕ A + C UtßmB + D.

849 876

+ 538     +   7

   1387 883

T¥ 3 : 1387 $ÚkÕ 883 I L¯jÕ, ¡ûPjR 3CXdL GiÔdÏ 7Bp

YÏTÓm ®§ûV N¬Tôo. (HtL]úY Sôm A±kR®§)

1387

-  883

   504 7u YÏjRp®§lT¥ 504 Gàm Gi 7Bp YÏTÓ¡\Õ

G] Sôm A±úYôm. BLúY ùLôÓdLlThP Gi 7Bp

YÏTÓ¡\Õ.

 ØVuß Tôo

1. úUtLôÔm Øû\ êXm 10 CXdL GiLs 11Bp YÏTÓUô?

G] N¬Tôo.

YÏjRp ®§Lû[d TVuTÓj§ ùLôÓdLlThP GiLÞdÏ ®ÓThP CXdLeLû[

LôQXôm.

84763A9 Gàm Gi 3Bp YÏTÓ¡\Õ G] GÓjÕdùLôs.

8 + 4 + 7 + 6 + 3 + A + 9 = 37 + A. AkR Gi 3Bp YÏTÓYRtÏ Au U§l×Ls 2

ApXÕ 5 ApXÕ 8BL CÚjRp úYiÓm.

T«t£T«t£T«t£T«t£T«t£-15.415.415.415.415.4

1. 25110 Gàm Gi 45Bp YÏTÓUô? Guß N¬Tôo.

2. 61479 Gàm Gi 81Bp YÏTÓUô? Guß N¬Tôo.
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3. 864 Gàm Gi 36Bp YÏTÓUô? G] N¬Tôo. 864, 36u Aû]jÕ

LôW¦L[ôÛm YÏTÓ¡\Rô? Guß N¬Tôo.

4. 756 Gàm Gi 42Bp YÏTÓUô Guß N¬Tôo. 756, 42u Aû]jÕ

LôW¦L[ôÛm YÏTÓ¡\Rô? Guß N¬Tôo.

5. 2156 Gàm Gi 11 Utßm 7Bp YÏTÓ¡\Rô Guß BWônL. 2156, 11

Utßm 7u ùTÚdLpTX]ôÛm YÏTÓUô? Guß N¬TôodL.

6. 1435 Gàm Gi 5 Utßm 7Bp YÏTÓUô? Guß BWônL. 1435, 5

Utßm 7u ùTÚdLpTX]ôÛm YÏTÓUô? Guß N¬TôodL.

7. 456 Utßm 618 GuT] 6Bp YÏTÓ¡\Rô? Guß N¬Tôo. úUÛm 456

Utßm 618u ùUôjRØm 6Bp YÏTÓ¡\Rô? Guß BWônL.

8. 876 Utßm 345 Gàm GiLs 3Bp YÏTÓ¡\Rô? Guß BWônL. 876

Utßm 345 B¡V CWi¥u ®j§VôNmáP 3Bp YÏTÓUô? Guß BWônL.

9. 22+23+24 GuTûY 2 ApXÕ 4 ApXÕ 2 Utßm 4BÛm YÏTÓUô?

Guß BWônL.

10. 322 GuTûY 4 ApXÕ 8 ApXÕ 4 Utßm 8BÛm YÏTÓUô? Guß

BWônL.

11. A679B Gàm 5CXdL Gi 72Bp YÏTÓ¡\Õ G²p ‘A’ Utßm ‘B’ u
U§l×LôiL.

15.3 YÏjRp ®§L°u A¥lTûP«p ×§oLs15.3 YÏjRp ®§L°u A¥lTûP«p ×§oLs15.3 YÏjRp ®§L°u A¥lTûP«p ×§oLs15.3 YÏjRp ®§L°u A¥lTûP«p ×§oLs15.3 YÏjRp ®§L°u A¥lTûP«p ×§oLs

Wô_ô Utßm ÑRô CÚYÚm GiLû[dùLôiÓ
®û[Vô¥dùLôi¥ÚkRôoLs. AYoL°u EûWVôPp
¸rLiPYôß SPkRÕ:
EeL°Pm JÚ úLs® úLh¡ú\u Guß ÑRô, Wô_ô®Pm
ùNôu]ôs.
ÑRô : Ko D¬XdL GiûQ ¨û]jÕdùLôs
Wô_ô : N¬. Sôu ¨û]jÕdùLôiúPu (AYu
¨û]jR Gi 75)
ÑRô : AkR Gi¦u CXdLeLû[ UßRûXVôL GÝÕ (JÚ ×§V Gi ¡ûPdÏm)
Wô_ô : N¬
ÑRô : ¡ûPjR ×§V GiúQôÓ, ¿ ¨û]jR GiûQ áhÓ,
Wô_ô : N¬.  (Sôu ùNnúRu)
ÑRô : áh¥V ùUôjRjûR 11Bp YÏ. Á§ éw´Vm ¡ûPdÏm.
Wô_ô : Bm. CÕ GlT¥ E]dÏ ùR¬Ùm?

CÕ GlT¥ ùNôpX Ø¥kRÕ Guß EeL[ôp £k§dL Ø¥ÙUô?
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ClùTôÝÕ ÑRô®u RodLf £kRû]ûV ×¬kÕdùLôs[Xôm.

Wô_ô GÓjR 10a + b (CeÏ  “a” TjÕLs CPm  “b” JußLs CPm Utßm a ≠  0)
Gàm GiûQ 10 ×  a + b =  10a + b G] GÝRXôm. úUÛm AkR Gi¦u

UßRûXûV 10b + a G] GÝRXôm. ClùTôÝÕ CkR CWiÓ GiLû[Ùm áh¥]ôp

(10a + b ) + (10b + a)  = 11a + 11b = 11(a + b) G] ¡ûPdÏm.

CkR ùUôjRm 11u UPeÏ. CkR ùUôjRjûR 11Bp YÏjRôp DÜ (a + b), GuTÕ

AYs GÓjR CXdLeL°u áÓRp BÏm.

HúRàm D¬XdL GiûQ GÓjÕdùLôiÓ CRû] N¬TôodLÜm.

CûR ùNnLCûR ùNnLCûR ùNnLCûR ùNnLCûR ùNnL

1. ¸rLôÔm GiLû[ ̈ û]jÕdùLôiÓ Øu× LiP ×§ûW N¬Tôo?

(i)  37 (ii)  60 (iii)  18 (iv)  89

2. JÚ UhûPlTkÕ A¦«p 11 SToLs CÚkR]o. úRoÜ ÏÝ®]o
10x + y Gàm Gi¦dû«p ¥-NhûPLû[ (T-Shirts)
®û[VôÓTYoLÞdÏ Yôe¡VÕ. UßT¥Ùm 10y + x Gàm
Gi¦dûL«p ¥-NhûPûV Yôe¡ ùUôjR ¥-NhûPLû[Ùm
®û[VôÓTYoLÞdÏ NUUôL T¡okR°jRôoLs. AYoLÞdÏ NUUôL
T¡okR°jR ©\Ï GjRû] ¥-NhûPLs ÁRm CÚdÏm?
JqùYôÚYÚdÏm GjRû] NhûPLs ¡ûPj§ÚdÏm?

  £k§jÕ, LXkÕûWVô¥ GÝÕ

CWiÓ CXdL GiûQ GÓjÕdùLôiÓ ARû] UßRûXVôL GÝ§]ôp Utù\ôÚ

Gi ¡ûPdÏm. ùT¬V Gi¦$ÚkÕ £±V GiûQ L¯jRôp YÚm ®j§VôNm

GlùTôÝÕm 9Bp YÏTÓUô?

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn

1. JÚ áûP«p ‘10a + b Gàm Gi¦dûL«p TZeLs Es[Õ.

(a ≠ 0 Utßm a > b).  AûYL°p 10b + a Gàm Gi¦dûL

TZeLs AÝ¡®hP]. Á§«ÚdÏm TZeLs 9 úToLÞdÏ NUUôL

T¡okR°dLlThPÕ. NUUôL T¡okÕ A°jR©\Ï GjRû] TZeLs

Á§«ÚdÏm? JqùYôÚYÚm GjRû] TZeLs ùTt±ÚlTôoLs?

15.4 êuß CXdL GiLÞPu ®û[VôPXôm15.4 êuß CXdL GiLÞPu ®û[VôPXôm15.4 êuß CXdL GiLÞPu ®û[VôPXôm15.4 êuß CXdL GiLÞPu ®û[VôPXôm15.4 êuß CXdL GiLÞPu ®û[VôPXôm

ÑRô : ClùTôÝÕ JÚ 3 CXdL GiûQ ¨û]jÕdùLôs.

Wô_ô : N¬. (AYu 157I ¨û]jÕdùLôiPôu)

ÑRô : AkR GiûQ UßRûXVôL GÝ§ ùT¬V Gi¦$ÚkÕ £±V GiûQ L¯.
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Wô_ô : N¬.

ÑRô : EuàûPV ®ûPûV 9 ApXÕ 11Bp YÏjRôp
Á§ éw´Vm YÚm.

Wô_ô : Bm. GlT¥ E]dÏj ùR¬Ùm?

N¬! GlT¥ ÑRô®tÏ ùR¬Ùm?

3CXdL Gi 100a + 10b + cûV ùLôiÓ Sôm CkR RodLf £kRû]ûV
YÚ®dLXôm.100a + 10b + c «u UßRûX 100c+ 10b + a G] ¡ûPdÏm.

CeÏ (a > c) G²p, CWiÓ GiL°u ®j§VôNm (100a + 10b + c) - (100c + 10b + a)
 = 99a – 99c = 99(a – c) = 9×11× (a – c)

CeÏ (c > a) G²p, CWiÓ GiL°u ®j§VôNm. (100c + 10b + a) – (100a + 10b + a)
=  99c – 99a = 99(c – a) = 9×11× (c – a)
Utßm CeÏ a = c  G²p CWiÓ GiL°u ®j§VôNm ‘0’
JqùYôÚ YûL«Ûm ¡ûPdÏm ®ûP 99u UPeÏ G]úY, CkR GiûQ 9
Utßm 11Bp YÏjRôp DÜ (a – c) ApXÕ (c – a) ¡ûPdÏm.

CûR ùNnLCûR ùNnLCûR ùNnLCûR ùNnLCûR ùNnL

1.  ¸rLiP GiLÞdÏ úUtLiP ùNVûX N¬Tôo?

(i)  657 (ii)  473 (iii)  167 (iv)  135

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

êuß CXdL GiûQ GÓjÕdùLôs. AkR Gi¦u
CXdLeL°u Y¬ûNûV Uôt± GÝR (ABC, BCA, CAB) G]
¡ûPdÏm. ClùTôÝÕ CkR êuß GiLû[Ùm áhÓL. CkR
êuß GiL°u ùUôjRm GkR GiQôp YÏTÓm?

15.5 ®ÓThP CXdLeLû[d ùLôiP ×§oLs.15.5 ®ÓThP CXdLeLû[d ùLôiP ×§oLs.15.5 ®ÓThP CXdLeLû[d ùLôiP ×§oLs.15.5 ®ÓThP CXdLeLû[d ùLôiP ×§oLs.15.5 ®ÓThP CXdLeLû[d ùLôiP ×§oLs.

L¦R áhP$p Gi CXdLeLÞdÏ T§XôL Be¡X GÝjÕdLû[ GÝ§]ôp
AkR Be¡X GÝjÕLs GkR CXdL GiûQ Ï±dÏm Guß LiÓ©¥lTÕ
úTôu\ ×§oLû[ áP Sôm ùNnVXôm. ClùTôÝÕ Sôm £X áhPp Utßm
ùTÚdLp LQdÏLû[ ùNnVXôm.

CkR ×§ÚdLô] êuß LhÓlTôÓLs.

1. JqùYôÚ GÝjÕm Ko GiûQ UhÓúU Ï±dÏm. AúRúTôuß JqùYôÚ
GiÔm Jo GÝjûR UhÓúU Ï±dÏm.

2. Gi¦àûPV ªLlùT¬V CPU§lTô]Õ éw´VUôL CÚdLdáPôÕ.

3. JqùYôÚ ×§ÚdÏm JÚ ®ûPUhÓúU CÚdLúYiÓm.
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GGGGGÓjÕdLôhÓ 6:ÓjÕdLôhÓ 6:ÓjÕdLôhÓ 6:ÓjÕdLôhÓ 6:ÓjÕdLôhÓ 6:  17A Gàm áhP$p A I LiÓ©¥.

   +  2A4
      ————
        407
      ————

¾oÜ  :¾oÜ  :¾oÜ  :¾oÜ  :¾oÜ  : A + 4 = 7. GuTRôp     A=3 (ApXÕ)   100 + 70   + A

          200 + 10A + 4

173 + 234  = 407  300 + 70 + 11A + 4  =  407

 11 A  =     33

      A  =       3

GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 :GÓjÕdLôhÓ 7 : Y + Y + Y = MY Gàm áhP$p  M úUÛm Y ûV LiÓ©¥

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : Y + Y + Y  = MY

          3Y  = 10M + Y
           2Y = 10M

  M =  
Y
5     (ARôYÕ y GuTÕ 5Bp YÏTÓ¡\Õ.BLúY

y = 0 ApXÕ y=5)

úUtLiP§$ÚkÕ, Y = 0,  G²p Y + Y + Y = 0 + 0 + 0 = 0,   M = 0

    Y = 5, G²p   Y + Y + Y = 5 + 5 + 5 = 15,  MY = 15  G]úY  M =1, Y = 5

GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8:GÓjÕdLôhÓ 8: A2 - 15  =  5A, p A2 úUÛm 5A D¬XdL GiLs G²p Au U§lûT LiÓ©¥

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 2 - 5 = A GàmúTôÕ,   (ApXÕ) (10A + 2) - (10 + 5)= 50 + A
12 - 5 = 7, 10A - 13 = 50 + A
G]úY   A = 7    9A = 63

     A =   7

GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9:GÓjÕdLôhÓ 9: 5 A1 - 23A = 325p 5A1 úUÛm 23A êu±XdL GiLs
G²p Au U§lûT LiÓ©¥?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 1 - A  =  5     ?  (ApXÕ) (500 + 10A + 1) - (200 + 30 + A) = 325
i.e.  11 - A = 5, 501 - 230 + 10 A - A = 325
G]úY  A= 6 271 + 9A = 325

271 + 9A = 325
271 - 271 + 9A = 325- 271
9A = 54

A =  6
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GGGGGÓjÕdLôhÓ 10:ÓjÕdLôhÓ 10:ÓjÕdLôhÓ 10:ÓjÕdLôhÓ 10:ÓjÕdLôhÓ 10: 1A ×  A = 9A p 1A úUÛm 9A D¬XdL GiLs G²p Au U§lûT LiÓ©¥.
¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : A ×  A = A   G²p       (ApXÕ) (10 + A) A =  (90 + A)

1, 5, 6 u YodLeL°$ÚkÕ 10A + A2 =  90 + A

1×1 = 1, A2 + 9A - 90 =  0
5×5 = 25,

6×6 = 36,
if  A = 6,
16×6 = 96

GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 :GÓjÕdLôhÓ 11 : BA ×  B3 = 57A p BA, B3 D¬XdL GiLs G²p úUÛm 57A
êu±XdL GiLs G²p A,B U§l×Lû[ LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : CkR GÓjÕdLôh¥p CXdLeL°u GiLû[ ùTÚdLp YônlTôÓ êXm
ØVuß RY±d Lt\p Øû\«p Sôm A±VXôm. JußLs CPj§p A ×  3
= A. A = 0 ApXÕ A = 5 G²p JußLs CPj§p ùTÚdLpTXu AúR
CXdLUôL YÚ¡\Õ. BLúY  A = 0 ApXÕ        A  = 5 G²p JußLs CPj§p
ùTÚdLpTXu AúR CXdLm YÚ¡\Õ. BLúY A = 0 ApXÕ A = 5. BAxB3 I
ùTÚd¡]ôp LQd¡uT¥ 500I®P ùT¬VRôLÜm 600I®P £±VRôLÜm
CÚjRp úYiÓm. TjÕdLs CPj§p Juß GÓjÕdùLôiPôp ªLlùT¬V
U§lûT ùLôiP Gi 19. 19×19 = 361 YÚ¡\Õ. CÕ 500I®P £±VÕ.
úUÛm TjÕLs CPj§p 3I GÓjÕdùLôiPôp ªLdÏû\kR U§lûT
ùLôiP Gi 30. 30×30 = 900 YÚ¡\Õ. CÕ 600I®P ùT¬V U§lûT
ùLôiP Gi. BLúY TjÕdLs CPj§p 2Rôu YWúYiÓm. AlT¥G²p
20×23 = 460 A = 0 ApXÕ 25×23 = 575.A = 5
CûR ùNn

1. 21358AB Gàm Gi 99Bp YÏThPôp A Utßm B
U§l×dLiÓ©¥.

2. 4AB8 Gàm Gi, 2,3,4,6,8 Utßm 9Bp YÏThPôp A Utßm B
u U§l×d LiÓ©¥. (CeÏ A Utßm B GuT] CXdLeLs)

GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:GÓjÕdLôhÓ 12:     ùLôÓdLlThÓs[ ùTÚdLpTX²p GÝjÕdL°u U§l×dLû[ LiÓ©¥.

¾¾¾¾¾oÜ :oÜ :oÜ :oÜ :oÜ : Sôm B = 0 ApXÕ 1 ApXÕ 5 G] GÓjÕdùLôiPôp,
0 ×5 = 0, 1 × 5 =5, 5× 5 = 25
B = 0, G²p A 0 ×5 = CA0

A2 + 2.A      +       -       - 90 =  0
29 81A 90

2 4
⎛ ⎞+ − −⎜ ⎟⎝ ⎠  =  0

29 441A
2 4

⎛ ⎞+ =⎜ ⎟⎝ ⎠
9 21A
2 2

+ =

12A 6
2

= =

A B
5

CAB
×

9
2

+
29

2
⎞
⎟⎠

A⎛⎜⎝

29
2
⎞
⎟⎠

A⎛⎜⎝
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

A = 5, G] GÓjÕdùLôiPôp 50 × 5 = 250

CAB = 250 .

ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. YE ×  ME   =  TTT  G²p  Y +E + M + T u Gi

U§l×Lû[dLiÓ©¥ (Ï±l× : TTT = 100T + 10T + T = T(111) = T(37 ×  3)]

2. 88 ùTôÚhL°u ®ûX A733B G²p A  Utßm B U§l×dLiÓ©¥.

T«t£T«t£T«t£T«t£T«t£-15.515.515.515.515.5

1. ¸rLiP áhP$p ®ÓThP CXdL U§l×Lû[ LiÓ©¥

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

2. ¸rLiPYt±p A u U§l×dLiÓ©¥

(a)  7A – 16 =  A9 (b) 107 – A9 =  1A (c)  A36 – 1A4 =  742
3. ¸úZ ùLôÓdLlThP GÝjÕdL°u Gi U§l×Lû[d Lôi.

(a) (b)

4. ¸rLiPYt±p GÝjÕdLÞdÏ T§XôL N¬Vô] CXdLeLû[ ¨Wl×L

(a)   73K  ÷  8  = 9L (b) 1MN ÷ 3 = MN
5. ABB ×  999 = ABC123 (CeÏ A, B, C GuT] CXdLeLs) G²p A, B, C
U§l×dLû[ LiÓ©¥.

15.6 GiL°u CPU§l×L°u Á§Lû[dùLôiÓ YÏjRp ®§Lû[ LôQp15.6 GiL°u CPU§l×L°u Á§Lû[dùLôiÓ YÏjRp ®§Lû[ LôQp15.6 GiL°u CPU§l×L°u Á§Lû[dùLôiÓ YÏjRp ®§Lû[ LôQp15.6 GiL°u CPU§l×L°u Á§Lû[dùLôiÓ YÏjRp ®§Lû[ LôQp15.6 GiL°u CPU§l×L°u Á§Lû[dùLôiÓ YÏjRp ®§Lû[ LôQp

CkR Øû\«p ùLôÓdLllThP Gi¦u CPU§l×Lû[ YÏjÕ Á§ûV

GÓjÕdùLôs[ úYiÓm.

Sôm Gi¦u CPU§l×dLû[ 7Bp YÏjRôp ̧ rLiPT¥ Á§Lû[l ùTß¡ú\ôm.

1000 ÷ 7 (Á§ 6, 6 - 7 = -1)
  100 ÷ 7 (Á§ 2)
    10 ÷ 7 (Á§ 3)
     1 ÷ 7 (Á§ 1)

11 1
A

7 7
1 9 7

+
+

2 2 2
8

B B
2 8 5

+
+

A A A
7

A A
3 7 3

+
+

B B
6

A A A
4 6 1

+
2 2 2 2

9 9
9

A A A
2 9 9 A

+
+

D E
3

F D E
×

G H
6

C G H
×
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

CPU§l× 108 107 106 105 104 103 102 101 100

7Bp YÏjRôp 3 2 1 -2 -3 -1 2 3 1

Á§Ls

562499 GuTÕ 7Bp YÏTÓUô? CpûXVô? BWônL.

CXdLeLs 5 6 2 4 9 9

CPU§l×Ls 5× 105 6× 104 2× 103 4× 102 9× 101 9× 100

7Bp YÏjRôp
Á§Ls 5× (-2) 6× (-3) 2× (-1) 4×2 9×3 9× 1

CPU§l×L°u Á§Ls Utßm CXdLeL°u ùTÚdLtTXuLû[ áhP úYiÓm

  -10 - 18 - 2 + 8 + 27 + 9 = -30 + 44 = 14(7Bp YÏTÓ¡\Õ)

BLúY 562499 Gàm Gi 7Bp YÏTÓ¡\Õ.

CûR ùNnCûR ùNnCûR ùNnCûR ùNnCûR ùNn
1. úUtLiP Øû\ûV TVuTÓj§ 7810364 GuTÕ 4Bp YÏTÓUô?

CpûXVô? Guß BWônL.
2. úUtLiP Øû\ûV TVuTÓj§ 963451 GuTÕ 6Bp YÏTÓUô?

CpûXVô? Guß BWônL.

15.7 YÏjRp ®§Lû[ TVuTÓj§ úUÛm £X ×§oLs15.7 YÏjRp ®§Lû[ TVuTÓj§ úUÛm £X ×§oLs15.7 YÏjRp ®§Lû[ TVuTÓj§ úUÛm £X ×§oLs15.7 YÏjRp ®§Lû[ TVuTÓj§ úUÛm £X ×§oLs15.7 YÏjRp ®§Lû[ TVuTÓj§ úUÛm £X ×§oLs

GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13:GÓjÕdLôhÓ 13: JqùYôÚ CWhûPlTûP TuØL Gi (Palindrome) 11p YÏTÓUô?
¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: 12344321 Gàm CXdLeLs CWhûPVôL Es[ TuØL GiûQ

GÓjÕdùLôsúYôm.
Jtû\ CXdLeL°u ùUôjRm =  1 + 3 + 4 + 2.
CWhûP CXdLeL°u ùUôjRm =  2 + 4 + 3 + 1.
AûYL°u ®j§VôNm éw´Vm.  BLúY, CÕ 11Bp YÏTÓ¡\Õ.

GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14:GÓjÕdLôhÓ 14: 101000-1 Gàm Gi 9 Utßm 11 B¡V CWiÓ GiL[ôÛm
YÏTÓUô?

¾oÜ ¾oÜ ¾oÜ ¾oÜ ¾oÜ : 101000-1 I 999 .... 999 (1000 Øû\Ls) G] GÝRXôm. Gi¦u
GpXô CPeL°Ûm 9 Es[]. BLúY CkR Gi 9Bp YÏTÓ¡\Õ.
CkR Gi¦p 1000 CXdLeLs Es[]. Gi¦u Jt\ûlTûP
CXdLeL°u ùUôjRØm Gi¦u CWhûPlTûP CXdLeL°u
ùUôjRØm NUUôL Es[Õ. G]úY AûYL°u ®j§VôNm éw´Vm.
BLúY CkR Gi 11Bp YÏTÓ¡\Õ.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1.  102n-1 Gàm Gi 9 Utßm 11B¡V CWiÓ GiL[ôÛm YÏTÓ¡\Rô?

®Y¬jÕ ¨oQVm ùNnL.

2.  102n+1-1 GuTÕ 11Bp YÏTÓUô? CpûXVô? ®Y¬jÕ áßL.
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15:GÓjÕdLôhÓ 15: HúRàm D¬XdL GiûQ GÓjÕdùLôiÓ AûRúV
êußØû\ GÝ§]ôp 6CXdL Gi YÚm. CkR 6 CXdL Gi
3Bp YÏTÓUô? N¬Tôo.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 47 Gàm CWi¥XdL GiûQ GÓjÕdùLôsúYôm. CûR êuß
Øû\ GÝ§]ôp 474747 YÚm.

474747 I 47(10101) Guß GÝRXôm. 10101 GuTÕ 3Bp
YÏTÓ¡\Õ. Hù]²p AkR Gi¦u CXdLeL°u ùUôjRm  1
+ 1 + 1 = 3.  BLúY 474747 GuTÕ 3Bp YÏTÓm.

GÓjÕdLôhÓ 16:GÓjÕdLôhÓ 16:GÓjÕdLôhÓ 16:GÓjÕdLôhÓ 16:GÓjÕdLôhÓ 16: HúRàm êu±XdL GiûQ GÓjÕdùLôiÓ AûRúV
CWiÓØû\ GÝ§]ôp 6CXdL Gi YÚm; CkR Gi 7 Utßm 11
B¡V CWiÓ GiL[ôp YÏTÓUô? BWônkÕ N¬TôodL.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 345 Gàm 3 CXdL GiûQ GÓjÕdùLôsúYôm. CûR CWiÓ
Øû\ GÝ§]ôp 345345 YÚm.

345345 = 345000 + 345 = 345 (1000 + 1)
        = 345 (1001)
        = 345 (7× 11× 13)

G] GÝRXôm. BLúY 345345 GuTÕ, 7, 11 Utßm 13 B¡V
GiL[ôp YÏTÓm.
ØVuß TôoØVuß TôoØVuß TôoØVuß TôoØVuß Tôo

1. 456456456456 GuTÕ 7,11 Utßm 13 B¡V GiL[ôp

YÏTÓUô? Guß BWônL.
GGGGGÓjÕdLôhÓ 17:ÓjÕdLôhÓ 17:ÓjÕdLôhÓ 17:ÓjÕdLôhÓ 17:ÓjÕdLôhÓ 17: JúW Uô§¬Vô] CXdLm ùLôiP êuß CXdL GiûQ

GÓjÕdùLôs. AkR GiûQ R²jR² CXdLeL[ôL ©¬jÕ áh¥
CXdL Gi¦dûLûV Ïû\. C§$ÚkÕ ¿ A±YÕ Gu]?

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 444 GÓjÕdùLôs. Gi¦u CXdLeLû[ Ïû\jÕ GÝÕL.
444 = 4 + 4 + 4 = 12
ClùTôÝÕ 444 I 12 Bp YÏ 444 ÷12 = 37. 333, 666,
B¡VûYLÞdÏm CkR Øû\ûVl TVuTÓj§ ùNnL.
CkR Aû]jÕ GiLÞdÏm DÜ 37 YÚ¡\Õ.

GÓjÕdLôhÓ 18:GÓjÕdLôhÓ 18:GÓjÕdLôhÓ 18:GÓjÕdLôhÓ 18:GÓjÕdLôhÓ 18: 23 + 33 GuTÕ (2 + 3) Bp YÏTÓUô? YÏTPôRô?
¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: a3 + b3 = (a + b) (a2 - ab + b2) GuTÕ SUdÏ ùR¬Ùm.

G]úY  23 + 33 = (2 + 3) (22 - 2 ×  3 + 32).  CÕ (2 + 3) u UPeÏ.
BLúY  23 + 33 GuTÕ (2 + 3)Bp YÏTÓm.

£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ£k§jÕ, LXkÕûWVô¥ GÝÕ

1. a5 + b5 GuTÕ (a + b) Bp YÏTÓUô? BWônL. (CeÏ a, b GuT] CVp GiLs)

2.  (a2n+1 + b2n+1) GuTÕ (a + b) Bp YÏTÓm GuTûR ¨oQ«dL Ø¥ÙUô?
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

15.8 Y¬ûN GiL°u ùUôjRjûRdLôQp15.8 Y¬ûN GiL°u ùUôjRjûRdLôQp15.8 Y¬ûN GiL°u ùUôjRjûRdLôQp15.8 Y¬ûN GiL°u ùUôjRjûRdLôQp15.8 Y¬ûN GiL°u ùUôjRjûRdLôQp

1 $ÚkÕ 100 YûW áhPôUp Sôm ùUôjRjûR LôQXôm.

1 + 2 + 3 +…+ 50 + 51 +…..+ 98 + 99 + 100
= (1 + 100) + (2 + 99) + (3 + 98) ……..(50 + 51)
= 101 + 101+ 101 + ……………. Gu\Yôß 50 _ûRLs Es[].
 = 50 ×  101 = 5050

2
101100×

 = 5050 G] GÝRXôm.

48 GiLs CÚkRôp ùUôjRm Gu]? ¿ A±kRÕ VôÕ? ØRp ‘n’ CVp

GiL°u ùUôjRm Gu]?        G] N¬Tôo.

GÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓGÓjÕdLôhÓ 19: 19: 19: 19: 19: 50$ÚkÕ 85YûW Es[ 5Bp YÏTÓm GiL°u ùUôjRm
LiÓ©¥.

¾oÜ:¾oÜ:¾oÜ:¾oÜ:¾oÜ: 50$ÚkÕ 85YûW Es[ 5Bp YÏTÓm GiL°u ùUôjRm =
1$ÚkÕ 85YûW Es[ 5Bp YÏTÓm GiL°u ùUôjRm) -
(1$ÚkÕ 49YûW Es[ 5Ap YÏTÓm GiL°u ùUôjRm)

=  (5 + 10 + .... + 85) - (5 + 10 + .... + 45)

=  5(1 + 2 + .... + 17) - 5(1 + 2 + .... + 9)

=

=  5

×

9× 17 - 5×9×5
=  5×9× (17 - 5)
= 5×9× 12 = 540

GÓjÕdLôhÓ 20:GÓjÕdLôhÓ 20:GÓjÕdLôhÓ 20:GÓjÕdLôhÓ 20:GÓjÕdLôhÓ 20: 1$ÚkÕ 100YûW Es[ 2 ApXÕ 3 Bp YÏTÓm
GiL°u ùUôjRm LiÓ©¥.

¾oÜ :¾oÜ :¾oÜ :¾oÜ :¾oÜ : 1$ÚkÕ 100YûW Es[ GiL°p 2Bp YÏTÓm GiLs 2,4, ... 98, 100.
1$ÚkÕ 100YûW Es[ GiL°p 3Bp YÏTÓm GiLs 3, 6, ... 96, 99.
úUtLiP ùRôPoL°p £X GiLs CWiÓ Øû\ YkÕs[Õ.
AûYLs 6u UPeÏLs. ARôYÕ 2 Utßm 3u Á.£.U = 6
1$ÚkÕ 100YûW Es[ 2 ApXÕ 3Bp YÏTÓm GiL°u
ùUôjRm = (1$ÚkÕ 100YûW Es[ 2Bp YÏTÓm GiL°u
ùUôjRm) + (1$ÚkÕ 100YûW Es[ 3Bp YÏTÓm GiL°u
ùUôjRm) -(1$ÚkÕ 100YûW Es[ 6Bp YÏTÓm GiL°u
ùUôjRm)
=  (2 + 4 + .... + 100) + (3 + 6 + .... + 99) - (6 + 12 + ... 96)
=  2(1 + 2 + .... + 50) + 3(1 + 2 + ... +33) - 6(1 + 2 + .... + 16)

=  
50 (50 1) 33 (33 1) 16 (16 1)2 3 6

2 2 2
× + × + × +⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + × − ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠

n(n+1)
2

17 185 ×
×

9

2
9 105

⎛ ⎞ ×
⎜ ⎟ − ×
⎜ ⎟⎝ ⎠

5

2

⎛ ⎞
⎜ ⎟
⎜ ⎟⎝ ⎠
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ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

=  2 50 51
2
×

×
33 343⎛ ⎞ ×

+ ×⎜ ⎟⎝ ⎠

17

2

8 166
⎛ ⎞
⎜ ⎟ − ×
⎜ ⎟⎝ ⎠

17
2
×⎛ ⎞

⎜ ⎟⎜ ⎟⎝ ⎠

=  2550 + 1683 - 816

=  4233 - 816  =  3417

T«t£T«t£T«t£T«t£T«t£-15.615.615.615.615.6

1. 1$ÚkÕ 100YûW Es[ 5Bp YÏlTÓm GiL°u ùUôjRm LiÓ©¥.

2. 11$ÚkÕ 50YûW Es[ 2Bp YÏlTÓm GiL°u ùUôjRm LiÓ©¥.

3. 1$ÚkÕ 50YûW Es[ 2 Utßm 3Bp YÏlTÓm GiL°u ùUôjRm LiÓ©¥.

4. (n3 - n) Gàm Gi 3Bp YÏTÓm. LôWQeLû[ áßL.

5. Y¬ûNVôL Es[ ‘n’ Jtû\lTûP GiL°u ùUôjRm ‘n’Bp YÏTÓm.

LôWQm áß.

6. 111 + 211 + 311 + 411 GuTÕ 5Bp YÏTÓUô? ®Y¬.

7.
ùLôÓdLlThÓs[ TPj§p Es[ ùNqYLeL°u Gi¦dûLûV LiÓ©¥.

8. W®«u AlTô JqùYôÚ YÚPØm W®«u ©\kR Sô[uß JÚ £±V
ùRôûLûV Ye¡«p CÚl× ûYdL ®Úm©]ôo. AYàûPV ØRp ©\kR
Sô[uß 100 ìTôÙm, CWiPôYÕ ©\kR Sô[uß 300 ìTôÙm êu\ôYÕ
©\kR Sô[uß 600 ìTôÙm 4YÕ ©\kR Sô[uß 1000ìTôÙm CÚl×
ûYjRôo. AYàûPV 15YÕ ©\kRSô[uß GqY[Ü TQjûR CÚl×
ûYj§ÚlTôo?

9. 1$ÚkÕ 100YûW Es[ 2 ApXÕ 5Bp YÏTÓm GiL°u ùUôjRjûR
LiÓ©¥.

10. 11$ÚkÕ 1000YûW Es[ 3Bp YÏTÓm GiL°u ùUôjRjûR LiÓ©¥.

 Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY Sôm Lt\ûY

1. JÚ êu±XdL GiûQ 100a + 10b + c Gu\ ®¬ÜTÓjÕRp

Øû\«p GÝÕRp Utßm ×¬kÕùLôsÞRp.

2. ùLôÓdLlThP CWiÓ ApXÕ êu±XdL GiLs 2, 3, 4, 5,

6, 7, 8, 9, 10, 11L[ôp YÏTÓRÛdLô] ®§Lû[ YÚ®jRp.

3. 2, 3, 4, 5, 6, 7,8, 9, 10, 11L°u YÏjRp ®§LÞdÏ ©u

Es[ RodLm.

4. Gi ×§oLs Utßm ®û[VôhÓLs.

SCERT T
ELA

NGANA



®ûPLs®ûPLs®ûPLs®ûPLs®ûPLs 337

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

1. ®¡RØß1. ®¡RØß1. ®¡RØß1. ®¡RØß1. ®¡RØß GiLs GiLs GiLs GiLs GiLs

T«t£T«t£T«t£T«t£T«t£-1.11.11.11.11.1

I.

(i) áhPp NU²

(ii) Te¸hÓ ®§ (iii) ùTÚdLp NU²

(iv) ùTÚdLp NU² (v) áhP$p Uôtß Ti×

(vi) ùTÚdL$p AûPÜ Ti× (vii) áhP$p RûX¸r Ti×

(viii) ùTÚdLp RûXd¸r (ix) Te¸hÓ

2. (i)
3 5,
5 3

−
(ii) −1, 1 (iii) 0, Gi¦dûLVPeLô (iv)

7 9,
9 7

−

(v) 1, −1

3. (i)
12
5

−
(ii) 0 (iii)

9
11 (iv)

6
7

(v)
3 1,
4 3 (vi) 0 4.

28
55

−

5. ùTÚdL$p úNol× Ti×, ùTÚdLp RûXd¸r, ùTÚdLp NU², áhP$p AûPÜ Ti×.

7.
28
15 8.  (i)  

5
12
−

(ii)
58
13    (iii)

45
7

9.
7

8
−

10.
53
6

11. úNol× Ti× ApX 
1 1 1 1 1 1
2 3 4 2 3 4

⎛ ⎞ ⎛ ⎞− − ≠ − −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

13. (i) CVpGiLs (ii) 0 (iii) L¯jRp

®ûPLs
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T«t£T«t£T«t£T«t£T«t£-1.31.31.31.31.3

1. (i)
57

100 (ii)
22

125 (iii)
100001
100000 (iv)

201
8

2. (i) 1 (ii)
19
33 (iii)

361
495 (vi)

553
45

3. (i)
7

13 (ii)
7

5
−

4. −62/65 5. 140 6.
15 m

10 7. `. 1.66

8. 21161 m
5 9.

3
4 10.

16 m
9         11. 15

2. JÚ Uô±«p JÚT¥f NUuTôÓ2. JÚ Uô±«p JÚT¥f NUuTôÓ2. JÚ Uô±«p JÚT¥f NUuTôÓ2. JÚ Uô±«p JÚT¥f NUuTôÓ2. JÚ Uô±«p JÚT¥f NUuTôÓ

T«t£T«t£T«t£T«t£T«t£-2.12.12.12.12.1

1.(i) 2 (ii) −3 (iii) −6 (iv) 6

(v)
3

2
−

(vi) −21 (vii) 27 (viii) 5

(ix)
7
3 (x) 1 (xi)

1
2 (xii) 0

(xiii)
25
7 (xiv)

21
16 (xv)

8
3 (xvi)

13
6

T«t£T«t£T«t£T«t£T«t£-2.22.22.22.22.2

1.(i) 670 (ii) 170 (iii) 1250     (iv) 190 (v) 200

2. 5,13 3.43, 15 4. 27, 29

5. 252, 259, 266 6. 20 ¡.Á 7. 99¡, 106¡, 95¡ 8. 113Á, 87Á

9. 16Á, 12Á 10. 21Á, 21Á, 13Á

11. 390, 510 12. 20 YVÕ, 28 YVÕ

13. 126 14. 80, 10 15. 60, 48 16. 59 A¥, 29.5 A¥

17. 186, 187.

Á

ÁÁ2
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T«t£T«t£T«t£T«t£T«t£-2.32.32.32.32.3

1. 1 2. 2 3.
11
4 4. −1

5.
9

5
−

6. 1 7. 7 8.
4

7
−

9.
9
2 10.

11
3 11. 1 12. −96

13. 3 14. 8
T«t£T«t£T«t£T«t£T«t£-2.42.42.42.42.4

1. 25 2. 7 3. 63 4. 40, 25, 15

5. 12 6. 4, 2 7. 16

T«t£-2.5

1.(i)
145
21 (ii) 168 (iii) 12 (iv) 25

(v)
127
12 (vi) 1 (vii)

9
2 (viii)

5
12

(ix)
9
23 (x) −1 (xi)

1
7
−

(xii)
21
47

2. 30 3. 48,12 4.
3
7 5. 50, 51, 52

6. 25 7. 5 8. JÚ ìTôn : 14;  50 ûTNô SôQVeLs = 42

9. 30 SôhLs 10. 20 ¡.Á 11. 36

12.   860 13. 16

4. AÓdÏd Ï±Ls4. AÓdÏd Ï±Ls4. AÓdÏd Ï±Ls4. AÓdÏd Ï±Ls4. AÓdÏd Ï±Ls

T«t£T«t£T«t£T«t£T«t£-4.14.14.14.14.1

1.(i) 64
1

(ii) −128 (iii) 27
64

(iv) 81
1

2.(i)
15

2
1

⎟
⎠
⎞

⎜
⎝
⎛

(ii) (−2)14 (iii) 54 (iv) 55 (v)   (−21)4

3.(i) 324 × (ii) 2
1

8. 10,000

`
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4.(i) 10 (ii) 403 (iii) 16
13

(iv) 81
2

(v) 6
17

(vi) 81
16

5. (i) 625 (ii) 625

6.(i) 10 (ii) −10 (iii) 2 7. 3

8.
53

4
4

5

×
9. (i)   1 (ii) 72 (iii) −24 (iv) 1

10. 49
16

T«t£T«t£T«t£T«t£T«t£-4.24.24.24.24.2

1.(i) 101047.9 −× (ii) 111043.5 × (iii) 71083.4 × (iv) 510298.9 −×

(v) 51029.5 −×

2.(i) 4,37,000 (ii) 5,80,00,000 (iii) 0.00325 (iv) 37152900

(v) 0.03789 (vi) 0.02436

3.(i) m104 7−× (ii) mm107 6−× (iii) m/sec103 8× (iv) 81084467.3 ×

(v) 1.6 7×  10-19 áÛm (vi) 31.6 10 −× ùN.Á          (vii)  65 1 0 −× ùN.Á

4.  1.0008 × 102 ª.Á

5.(i) CpûX       (ii)CpûX    (iii)  CpûX     (iv) CpûX       (v)CpûX

5. ®¡R NUjûR TVuTÓj§ A[ÜLû[ Jl©ÓRp5. ®¡R NUjûR TVuTÓj§ A[ÜLû[ Jl©ÓRp5. ®¡R NUjûR TVuTÓj§ A[ÜLû[ Jl©ÓRp5. ®¡R NUjûR TVuTÓj§ A[ÜLû[ Jl©ÓRp5. ®¡R NUjûR TVuTÓj§ A[ÜLû[ Jl©ÓRp

T«t£T«t£T«t£T«t£T«t£-5.15.15.15.15.1

1.(i) 3:4 (ii) 32:3 (iii) 1:2 2. (i) 168

3. 8 4. 48 5. 20 6.
4
3 , 

3
4 , 

4
5 , 

5
4 , 

3
5 , 

5
3

7.  3:5 8.   4 : 7 9.   ` 8320

10. 1 1 1, ,
2 2 2

, yes 11. `. 28.5, `. 92, `. 257.6, `. 132, `. 88

12. (a) 83 (b) 1992 Eßl©]oLs 13. 2064

Á ª.Á Á/ùNL
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T«t£T«t£T«t£T«t£T«t£-5.25.25.25.25.2

1. 81.9 úLô¥Ls 2. 2756.25 3. `. 7.67 4. 3 ×  6ùN.Á

5. ` 127.50 6.
26 %
3 7. 17%

8. `.880, 10%,  `.4,000, 20%, `.10,000, 20%,CXôTm, `.392, `.42, `. 315, `.35.

9. `.2244        10.  `.1250     11.40,000;12.5%         12.`.30,000 17.64% XôTm

13. `.1334     14. (i) 9,991  (ii) `2956.8  (iii) ̀ 184.32  15.  (i)  `540 (ii) ̀ 5040  (16) 13

T«t£T«t£T«t£T«t£T«t£-5.35.35.35.35.3

1. ` 268.75 2. `.19950     3. A = 8820, C.I = 820

4. `.734.50, `.7234.50     5. (i)`.86950  (ii) `.1459.1  6.  81,82,199  7. `.1080.50

8. (i) `. 210 (ii) 610 9. `.43.20 10. 5,31,616

11. `. 36659.70 12. `.17000, `.362.50 13. `.9500

14. 1297920 15. `.103.81

6. YodL êXeLÞm L]êXeLÞm6. YodL êXeLÞm L]êXeLÞm6. YodL êXeLÞm L]êXeLÞm6. YodL êXeLÞm L]êXeLÞm6. YodL êXeLÞm L]êXeLÞm

T«t£T«t£T«t£T«t£T«t£-6.16.16.16.16.1

1.(i) 39u YoLj§u Ju\ôm CPm 1

(ii) 297u YoLj§u Ju\ôm CPm 9

(iii) 5125u YoLj§u Ju\ôm CPm 5

(iv) 7286u YoLj§u Ju\ôm CPm 6

(v) 8742u YoLj§u Ju\ôm CPm 4

2.   ØÝûUVô] YoLeLs (i) 121 (ii) 256

3.(i) 257 JußLs CPj§p 7 Es[Õ G]úY CÕ JÚ ØÝYodLm ApX

(ii) 4592 JußLs CPj§p 2 Es[Õ G]úY CÕ JÚ ØÝYodLm ApX

(iii) 2433 JußLs CPj§p 3 Es[Õ G]úY CÕ JÚ ØÝYodLm ApX

(iv) 5050 JußLs CPj§p 0 Es[Õ úUÛm Cß§«p 0dL°u Gi¦dûL
Juß. G]úY CÕ JÚ ØÝYoLm ApX

(v) 6098 JußLs CPj§p 8 Es[Õ. G]úY CÕ JÚ ØÝYodLm ApX

4. (i) 4312 - Jtû\ (ii)28262 - CWhûP        (iii)  82042 - CWhûP

(iv) 177792 - Jtû\ (v)999982 - CWhûP

1
4
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5. (i) 50 (ii) 112 (iii) 214

6. (i) 25 (ii) 81 (iii) 169

T«t£T«t£T«t£T«t£T«t£-6.26.26.26.26.2

1. (i) 21 (ii) 28 (iii) 64 (iv) 84

2. 5 3. 6,120 4. 6 5. 39

6. 51 7. 144, 9 8. 89 9. 4608 Á2

T«t£T«t£T«t£T«t£T«t£-6.36.36.36.36.3

1. (i) 33 (ii) 48 (iii) 88 (iv) 78

(v) 95

2. (i) 1.6 (ii) 4.3 (iii) 8.3 (iv) 9.2

3. 31 4. 67 ùN.Á 5. 91 6. 1024

7. 149 8. (i)10 (ii) 16 (iii) 28

T«t£T«t£T«t£T«t£T«t£-6.46.46.46.46.4

1. (i) 512 (ii) 4096 (iii) 9261 (iv) 27000

2. i) 243 - JÚ ØÝL]m ApX ii) 516 - JÚ ØÝL]m ApX

iii) 729 -  JÚ ØÝL]m vi) 8000 -  JÚ ØÝL]m

v) 2700 -  JÚ ØÝL]m ApX

3. 2 4. 17 5. 5 6. 288 7. 2

T«t£T«t£T«t£T«t£T«t£-6.56.56.56.56.5

1. (i) 7 (ii) 9 (iii) 11 (iv) 14

1. (i) 16 (ii) 13 (iii) 15 (iv) 18

3. i) RYß ii) RYß iii) N¬ iv) N¬

v) RYß                   vi)RYß                  vii)RYß

7. ¨LrùYi AhPYûQLs úUÛm YûWTPeLs

T«t£T«t£T«t£T«t£T«t£-7.17.17.17.17.1

1. `.11060.83 2. x = 7 3. x = 27 4. x = 43

5. x = 30 BiÓLs 6.52 BiÓLs

7. x = 0 -ÚkÕ x = 12
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8. 5 9. x = 13.67 GuTÕ GpXô ¨ûXL°Ûm NUm.

10. 15.3 U§lùTiLs 11. x = 30
12. CûP¨ûX  = 3.4 13. x = 18

14. ØLÓ = 10 15. ØLÓ  = x − 3

16. ØLÓ  = LQd¡P Ø¥VôÕ 17. 12, 16, 16, 16    18. 42      19. 8     20. 20

T«t£T«t£T«t£T«t£T«t£-7.27.27.27.27.2

1. YÏl× CûPùY°5-14 15-24 25-34 35-44 45-54 55-64

¨LrùYi 9 9 9 6 7 5

2. UôQYoL°u Gi¦dûL15-19 19-23 23-27 27-31 31-35 35-39 39-43

¨LrùYi 5 7 6 5 5 1 1

3. YÏl× CûPùY° 4-11 12-19 20-27 28-35 36-43 44-51 52-59

GpûXLs 3.5-11.5 11.5-19.5 19.5-27.5 27.5-35.5 35.5-43.5 43.5-51.5 51.5-59.5

4. YÏl× ¨LrùYi YÏl× CûPùY° ¸¯] úU$]

    U§lùTiLs

10 6 4-16 6 75

22 14 16-28 20 69

34 20 28-40 40 55

46 21 40-52 61 35

58 9 52-64 70 14

70 5 64-76 75 5

5. 0-10 10-20 20-30 30-40 40-50

2 10 4 9 10

6.

1 - 3 10 0.5 - 3.5 10 59

4 - 6 12 3.5 - 6.5 22 49

7 - 9 15 6.5 - 9.5 37 37

10 - 12 13 9.5 - 12.5 50 22

13 - 15 9 12.5 - 15.5 59 9

YÏl× CûPùY°«p
(U§lùTiLs)

¨LrùYi UôQYoLs

YÏl×
CûPùY°
(YVÕLs)

¨LrùYi
ÏZkûRLs
Gi¦dûL

YÏl×
GpûXLs

¸¯]Ï®Ü
¨LrùYi

úU$]Ï®Ü
¨LrùYi
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7. YÏl× CûPùY°     0-10 10-20 20-30 30-40 40-50

         ¸¯] Ï®Ü ¨LrùYi 3 8 19 25 30

¨LrùYi 3 5 11 6 5

¸úZ ùLôÓdLlThÓs[ ¨LrùYiLs Ï¯Ü ¨LrùYiLs

8. YÏl× CûPùY°       1-10  11-20 21-30 31-40 41-50

úU-] Ï®Ü ¨LrùYi      42 36 23 14 6

¨LrùYi    6 13 9 8 6

8. Y¥®Vp TPeLû[ T¬úNô§jRp8. Y¥®Vp TPeLû[ T¬úNô§jRp8. Y¥®Vp TPeLû[ T¬úNô§jRp8. Y¥®Vp TPeLû[ T¬úNô§jRp8. Y¥®Vp TPeLû[ T¬úNô§jRp

T«t£T«t£T«t£T«t£T«t£-8.18.18.18.18.1

2. (a) N¬, CWiÓ NoYNU TPeLs GlùTôÝÕm Y¥ùYôjRûY

(b) N¬, ÁiÓm Y¥ùYôjRûY

3. AB = NM;     ∠ A = ∠ N

BC = MO;       ∠ B =  ∠ M

CA = ON;     ∠ C = ∠ O

4. (i) N¬ (ii) RYß (iii) N¬        (iv) RYß

(v) N¬

7. 1.5Á, 3Á, 4.5Á, 6Á, 7.5Á, 9Á

8. 9Á

9. NUR[ TPeL°u TWlT[ÜLs9. NUR[ TPeL°u TWlT[ÜLs9. NUR[ TPeL°u TWlT[ÜLs9. NUR[ TPeL°u TWlT[ÜLs9. NUR[ TPeL°u TWlT[ÜLs

T«t£T«t£T«t£T«t£T«t£-9.19.19.19.19.1

2. (i)  20 NÕWùN.Á (ii) 424 NÕWùN.Á (iii)  384 NÕWùN.Á

3. 55 NÕWùN.Á. 4. 96 NÕWùN.Á 5. (i) 10700 NÕWùN.Á (ii)10650 NÕWùN.Á

6. (ii) x = 75 ùN.Á, 45 ùN.Á

7.  ` 4050

8. 337.5 NÕWùN.Á.
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T«t£T«t£T«t£T«t£T«t£-9.29.29.29.29.2

1.  (ii)  361 NÕWùN.Á 2.616 NÕWùN.Á.

3. (i) 693 NÕWùN.Á. (ii) 259.87 ùN.Á2

4. 1386 ùN.Á2 5. 308 ùN.Á2 6. 10.5 ùN.Á2 7. 7.87 ùN.Á2

8. (i)  26
7

a (ii) 123.42 ùN.Á29. 6.125 ùN.Á2 10. 346.5 Á2

10. úSo Utßm RûX¸r ®¡ReLs10. úSo Utßm RûX¸r ®¡ReLs10. úSo Utßm RûX¸r ®¡ReLs10. úSo Utßm RûX¸r ®¡ReLs10. úSo Utßm RûX¸r ®¡ReLs

T«t£T«t£T«t£T«t£T«t£-10.110.110.110.110.1

1. `. 84,   `. 168,  `. 420,  `. 546 2. 32, 56, 96, 160

3. `. 12,600/- 4. `. 2,100/- 5. 21 ùN.Á 6. 6Á, 8.75 Á

7. 168 ¡.Á 8. 5000 9. 25 ¡.Á, 
10
3 Á. 10.

9
20 ùN.Á.

T«t£T«t£T«t£T«t£T«t£-10.210.210.210.210.2

1. (ii) 2. 120, 60, 80, 80

T«t£T«t£T«t£T«t£T«t£-10.310.310.310.310.3

(1) 4 ¡.¡.   (2)50 SôhLs   (3) 48  (4)  50 ̈ ªPeLs  (5) 4   (6)15  (7) 24 (8) 60¨ªPm
(9) 40% (10) (x+1)2/x+2 SôhLs

T«t£T«t£T«t£T«t£T«t£-10.410.410.410.410.4
(1) 540    (2)2 SôhLs   (3) 16 SôhLs  (4) 325 BhLs   (5) 36 SôhLs

11. CVtL¦R úLôûYLs11. CVtL¦R úLôûYLs11. CVtL¦R úLôûYLs11. CVtL¦R úLôûYLs11. CVtL¦R úLôûYLs

T«t£T«t£T«t£T«t£T«t£-11.111.111.111.111.1

1. (i) 42K (ii) 6lm (iii) 15t4 (iv) 18mn

(v) 10p3

3. 60a2c

24m3n

36 k3l3

24p2q2r2

4. i) x5 y3    ii)   a6b6 iii) k3l3m3   iv) p2q2r2 v) 72a2bcd

    5.  x2y2z2   6. x3y

SCERT T
ELA

NGANA



L¦RmL¦RmL¦RmL¦RmL¦Rm VIII346

ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20ùRXeLô]ô Uô¨X AW£u CXYN ùY°ÂÓ 2019-20

T«t£T«t£T«t£T«t£T«t£-11.211.211.211.211.2

1. (ii) 3k2l + 3klm + 3kmn (iii)  a2b2 + ab4 + ab2c3

(iv)  x2yz − 2xy2z + 3xyz2 (v) a4b3c3 + a2b4c3d − a3b3c2d2

2. 12y2 + 16y

3. i) − 2 ii) 0

4. a2 + b2 + c2 − ab − bc − ca 5. x2 − y2 − z2 + 2xy − yz + zx − xr + yr

6. −7x2 + 8xy 7. −3k2 + 21kl − 21km

8. a3 + b3 + c3 − a2b + b2a − b2c + c2b + a2c − c2a

T«t£T«t£T«t£T«t£T«t£-11.311.311.311.311.3

1. (i) 6a2 − 19a − 36 (ii) 2x2−5xy+2y2 (iii) k2l − kl2 − l2m + klm

(iv) m3 + m2n − mn2 − n3

2. (i) 2x2 − 3xy + 3x2y + 3xy2 − 5y2

(ii) 3a2b2 − a3b − 2ab3 − 3a2bc + 3ab2c

(iii) klmn − lm2n − k2l2 + kl2m + k2lm − klm2

(iv) p4 − 5p3q + 6p3r + pq3 + 6q3r − 5q4

3. i) 10x2 − 14xy ii) m3 + n3 iii) -19a2 − 3b2 −34ab +16ac+3c2

iv) p2q2 − q2r2 + p2qr + pqr2 − p2q − pq2 − p2r + pr2 4. 8

T«t£T«t£T«t£T«t£T«t£-11.411.411.411.411.4

1. i) qk2 + 24kl + 16l2 ii) a2x4 + 2abx2y2 + b2y4

iii) 49d2 − 126de + 81e2 iv) m4 −  n4

v) 9t2 − 81s2 vi) k2l2 − m2n2

vii) 36x2 + 66x + 30 viii) 4b2 − 2ab + 2bc − ca

2. i) 92416 ii) 259081 iii) 9,84,064 iv) 6,38,401

v) 89,984 vi) 6391 vii) 11,772 viii) 42,024

12. LôW¦lTÓjÕRp12. LôW¦lTÓjÕRp12. LôW¦lTÓjÕRp12. LôW¦lTÓjÕRp12. LôW¦lTÓjÕRp

T«t£T«t£T«t£T«t£T«t£-12.112.112.112.112.1

1. (i) 1,2, 4, 8        (ii)1,3, a, 3a      (iii)1,7, x, y,7x,7y,xy,7xy     (iv) 1,2, m,m2,2m,2m2

(v) 1,5   (vi)  1,2, x,2x (vii)1,2, 3, 6, x, y,2x,2y, 2xy, 3x,3y,3xy,6x,6y,6xy
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2. i) 5x (x − 5y) (ii) 3a(3a − 2x) (iii) 7p(p + 7q)

iv) 12a2b(3 − 5c) (v) 3abc(a + 2b + 3c)

vi) p(4p + 5q − 6q2) (vii) t(u + at)

3. (i) (3x − 4b) (a − 2y)

(ii) (x2 + 5) (x + 2) (iii) (m + 4) (m − n)

(iv) (a2 − b) (a − b2) (v) (p − 1) (pq − r2)

T«t£T«t£T«t£T«t£T«t£-12.212.212.212.212.2

1.    (i)(a + 5)2     (ii) (l − 8)2 (iii) (6x + 8y)2 (iv) (5x − 3y)2

(v) (5m - 4n)2 (vi) (9x − 11y)2 (vii) (x − y)2 (viii) (l2 + 2m2)2

2. (i) (x + 6) (x − 6) (ii) (7x + 5y) (7x − 5y) (iii) (m + 11) (m − 11)

(iv) (9 + 8x) (9 − 8x)(v) (xy + 8) (xy − 8) (vi) 6(x + 3) (x − 3)

(vii)  (x + 9) (x  − 9) (viii)2x(1 + 4x2) (1 + 2x) (1 − 2x)

(ix) x2(9x + 11) (9x − 11) (x) (p − q + r) (p − q − r)

(xi) 4xy

3. (i) x(lx + m) (ii) 7(y2 + 5z2) (iii) 3x2(x2 + 2xy + 3z)

(vi) (x − a) (x − b) (v) (3a + 4b) (x − 2y) (vi) (m + 1) (n + 1)

(vii) (b + 2c) (6a − b) (viii) (pq − r2)(p − 1) (ix) (y + z) (x - 5)

4. (i) (x2 + y2) (x + y) (x − y) (ii) (a2 + b2 + c2 + 2bc) (a + b + c) (a − b − c)

(iii) (l + m − n)(l − m + n) (iv)
4 47 7
5 5

x x⎛ ⎞⎛ ⎞+ −⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

(v) (x2 − y2)2 (vi) (5a − b)(5b − a)

5. (i) (a + 6) (a + 4) (ii) (x + 6) (x + 3) (iii) (p − 7) (p − 3)

(iv) (x − 8) (x + 4) 6. 0,12

T«t£T«t£T«t£T«t£T«t£-12.312.312.312.312.3

1. (i) 8a2 (ii)
1
3

x (iii) 9a2b2c2 (iv) 21
5

yz

(v) −6l2m

2. (i) 3x − 2 (ii) 5a2 − 7b2 (iii) x(5x − 3) (iv) l(2l2 − 3l + 4)
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(v) 5abc(a − b + c) (vi) (2q2 + 3pq − p2) (vii)
4
3  (abc + 2bc)

3. (i) 7x − 9 (ii) 12x (iii)
77
3 ab (iv)

2 ( )
3

l m n+

(v) 4(x2 + 7x + 10) (vi) (a + 1) (a + 2)

4. (i) x + 4 (ii) x − 2 (iii) p + 4 (iv)  5a(a − 5)
(v) 10m (p − q) (vi) 4z(4z + 3)

T«t£ T«t£ T«t£ T«t£ T«t£ - 12.4 12.4 12.4 12.4 12.4

1. 3(x − 9) = 3x − 27 2. x(3x + 2) = 3x2 + 2x

3. 2x + 3x = 5x 4. 2x + x + 3x = 6x

5. 4p + 3p + 2p + p − 9p = p 6. 3x ×  2y = 6xy

7. (3x)2 + 4x + 7 = 9x2 + 4x + 7 8. (2x)2 + 5x = 4x2 + 5x

9. (2a + 3)2 = 4a2 + 12a + 9

10. (a) 0 (b) 30 (c) −6

11. (x − 4)2 = x2 − 8x + 16 12. (x + 7)2 = x2 + 14x + 49

13. (3a + 4b) (a − b) = 3a2 + ab − 4b2 14. (x + 4) (x + 2) = x2 + 6x + 8

15. (x − 4) (x − 2) = x2 − 6x + 8 16. 5x3 ÷  5x3 = 1

17. (2x3 + 1) ÷  2x3 = 3
11

2x
+ 18. (3x + 2) ÷ 3x = 

21
3x

+

19. (3x + 5) ÷  3x = 
5
3

x +

20.
4 3 4 1

3 3
x x+

= +

         13. ØlT¬UôQeLû[ CÚT¬UôQeL°p Lôh£TÓjÕRp         13. ØlT¬UôQeLû[ CÚT¬UôQeL°p Lôh£TÓjÕRp         13. ØlT¬UôQeLû[ CÚT¬UôQeL°p Lôh£TÓjÕRp         13. ØlT¬UôQeLû[ CÚT¬UôQeL°p Lôh£TÓjÕRp         13. ØlT¬UôQeLû[ CÚT¬UôQeL°p Lôh£TÓjÕRp

T«t£ T«t£ T«t£ T«t£ T«t£ - 13.1 13.1 13.1 13.1 13.1

3. (i) 5 (ii) 9 (iii) 20 (iv) 14

4. (i) 3 NÕW AXÏLs (ii) 9 NÕW AXÏLs (iii) 16 NÕW AXÏLs (iv) 14 NÕW AXÏLsSCERT T
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T«t£ - 13.2

1. F V E V + F = E + 2

5 6 9 úTôÕUô]Õ

7 10 15     ,,

8 12 18     ,,

6 6 10      ,,

5 5 8      ,,

8 12 18      ,,

8 6 12       ,,

6 8 12       ,,

2. NUm. CWi¥u A¥UôQØm NÕWm. 3. CpûX 4. Bm

5. F = 20,  V = 6,  E = 12,  V + F − E = 2 6. CpûX

7. V E

8 12

5 8

6 9

8. (i)AßúLôQ ©WÁÓ (ii) L]ùNqYLm (iii) IeúLôQ©WÁÓ

(iv) EÚû[ (v) L]NÕWm (vi) AßúLôQ ©WÁÓ

(vii)  N¬YLm

9. (i) a, b, c, d, e (ii) (a) SôuØLdLh¥ (b) úLô[m

(c) L]NÕWm/L]ùNqYLm (d) úLô[m

(e)  L]NÕWm JÝeLô] TuØ¡ B]ôp L]ùNqYLm ApX

(f) L]NÕWm, L]ùNqYLm      (g)  NÕW ©WÁÓ

3. (a) GiúLôQ ThPLm (b) AßúLôQ ThPLm

(c) ØdúLôQ ThPLm (d)IeúLôQ ThPLm

14. ×\lTWl×Ls úUÛm L]A[ÜLs14. ×\lTWl×Ls úUÛm L]A[ÜLs14. ×\lTWl×Ls úUÛm L]A[ÜLs14. ×\lTWl×Ls úUÛm L]A[ÜLs14. ×\lTWl×Ls úUÛm L]A[ÜLs

T«t£ - 14.1

1. A 2. 10 ùN.Á 3. 9 Á2 4. `.72
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T«t£ - 14.2

1. (i) 112.996 Á3 (ii) 70Á3 (iii) 22.5Á3

2. (i) 13.92Á3, 13920 $hPoLs. (ii) 5.2 Á3, 5200 $hPoLs

(iii) 36.792 Á3, 36792 $hPoLs.

3.  
1
8  UPeÏ Ïû\Ùm

4. (i) 262.144 ùN.Á3 (ii) 2.197Á3 (iii) 4.096Á3

5. 6400 6. 1096ùN.Á3 7. 110ùN.Á3

8. 90 9. 27 10. 6 ùN.Á.

15. GiLÞPu ®û[VôPXôm15. GiLÞPu ®û[VôPXôm15. GiLÞPu ®û[VôPXôm15. GiLÞPu ®û[VôPXôm15. GiLÞPu ®û[VôPXôm

T«t£ - 15.1

1. 2Bp YÏTÓTûY  1200, 836, 780, 4820, 48630

5Bp YÏTÓTûY 1200, 535, 780, 3005, 4820, 48630

10Bp YÏTÓTûY  1200, 780, 4820, 48630

C§$ÚkÕ Sôm A±YÕ Ko Gi 5BÛm, 2BÛm YÏTÓUô]ôp AkR
Gi 10 Bp YÏTÓm.

2. (a), (b), (c), (e) B¡VûY 2p YÏTÓm.

3. (a), (b), (c) (d) B¡VûY 5p YÏTÓm.

4. (a), (b), (d), (e) B¡VûY 10p YÏTÓm.

5. (a) 6 (b) 8

(c) 6 (d) 12 (e) 8

6. 10, 20, 30, 40, 50, 60, ........ 7. 6

T«t£ - 15.2

1. A = 2  ApXÕ  5 ApXÕ 8 2. A = 8

3. 90, 180, 270, 360, 450 etc.

4. 0 $ÚkÕ 9. Sôm A±YÕ 2Bp YÏTÓYÕ GuTÕ Ju\ôm CPjûR ùTôÚjRÕ Auß.

5. 0 ApXÕ 5 6. 4

7. 7 8. ‘0’

7
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T«t£ - 15.3

1. (a),  (d)  B¡VûY 6Bp YÏTÓm

2. (a), (b), (c), (d) B¡VûY 4Bp YÏTÓm

3. (a), (c), (d) B¡VûY 8Bp YÏTÓm

4. (a), (b), (c), (d) B¡VûY 7Bp YÏTÓm

5. (a), (b), (c), (d), (e), (i), (j), (k) B¡VûY 11Bp YÏTÓm

6. 8u UPe¡Ls Aû]jÕm 4u UPe¡Ls

7. A = 1,  B = 9,  A + B = 10
T«t£ - 15.4

1. 45 Bp YÏTÓm

2. 81 Bp YÏTÓm

3. 36 Utßm ARu LôW¦Ls Aû]j§Ûm YÏTÓm.

4. 42 Utßm ARu LôW¦Ls Aû]j§Ûm YÏTÓm.

5. 11 Utßm 7Bp YÏTÓm. úUÛm 11 Utßm 7u ùTÚd¡ ùRôûLVôÛm YÏTÓm.

6. 5 Utßm 7Bp YÏTÓm. úUÛm 5 Utßm 7u ùTÚd¡ ùRôûLVôÛm YÏTÓm.

7. CWiÓ GiLÞm úUÛm AYt±u áÓRÛm 6Bp YÏTÓm

8. CWiÓ GiLÞm úUÛm AYt±u ®j§VôNØm 3Bp YÏTÓm

9. 2 Utßm 4Bp YÏTÓm

10. 4 Utßm 8Bp YÏTÓm

11. A = 3, B = 2

T«t£ - 15.5

1. (a) A = 9 (b) B = 5 (c)A = 3                  (d)A = 6,ùUôjRm = 2996
(e) A = 4, B = 1

2. (a) A = 5 (b)  A = 8 (c) A = 9
3. (a) D = 5, E = 0, F = 1
4. (a) K = 6, L = 2 (b) M = 5, N = 0

5. A = 8, B = 7, C = 6
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T«t£ - 15.6

1. 1050

2. 620

3. 216

4. n3 − n = n(n2 − 1) = (n −1)n(n + 1) AÓjRÓjR êuß GiL°u ùTÚdLtTXu

5. ‘n’ AÓjRÓjR Jtû\ GiL°u áÓRp 
(2 1)(2 ) (2 1)

2
n n n x−

= −

n u ùTÚdLt TXu.

6. (111 + 411) + (211 − 311) 5 Bp YÏTÓm.

7. 1 + 2 + 3 + 4 + 5 + 6 = 21

8. `. 12000

9. 3050

10. 166833-18 = 166815.
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TôPj§hPmTôPj§hPmTôPj§hPmTôPj§hPmTôPj§hPm

(i) GiLÞPu ®û[VôhÓGiLÞPu ®û[VôhÓGiLÞPu ®û[VôhÓGiLÞPu ®û[VôhÓGiLÞPu ®û[VôhÓ

2 CXdL Utßm 3 CXdL GiL°u ùTôÕ
Y¥Ym (100a + 10b + c) Gußm C§p  a, b, c,
Jtû\ CXdL (0-9) GiLs Gußm ×¬kÕ
ùLôsÞRp Utßm GÝÕRp. úUÛm CYtû\
ùLôiÓ ×§oLû[ AûUjRp (SôuÏ A¥lTûP
ùNVpLû[ ùLôiÓ ®ÓThP GiLs
LiÓ©¥dÏm LQdÏLû[ ùNnRp)

Gi×§oLs Utßm ®û[VôhÓLs
2,3,4,5,6,7,8,9, Utßm 11Bp YÏTÓm CWiÓ
CXdL Utßm êuß CXdL GiLû[ ×¬kÕ
ùLôsÞRp úUÛm ùTôÕ Y¥Ym A±Rp.

Gi AûUl× (50 U¦Ls)Gi AûUl× (50 U¦Ls)Gi AûUl× (50 U¦Ls)Gi AûUl× (50 U¦Ls)Gi AûUl× (50 U¦Ls)

(i) G i L Þ P uG i L Þ P uG i L Þ P uG i L Þ P uG i L Þ P u
®û[VôhÓ®û[VôhÓ®û[VôhÓ®û[VôhÓ®û[VôhÓ

(ii) ®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs

(iii) YodLGiLs,YodLGiLs,YodLGiLs,YodLGiLs,YodLGiLs,
L]GiLs,L]GiLs,L]GiLs,L]GiLs,L]GiLs,
YodLêXeLs,YodLêXeLs,YodLêXeLs,YodLêXeLs,YodLêXeLs,
L]êXeLs,L]êXeLs,L]êXeLs,L]êXeLs,L]êXeLs,
L]NÕWeLs.L]NÕWeLs.L]NÕWeLs.L]NÕWeLs.L]NÕWeLs.

(ii) ®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs®¡RØß GiLs
* ®¡RØß GiL°u RuûULs (Øtù\ôÚûULs
EhTP) úLôûYL°u ùTôÕ Y¥YjûR TVuTÓj§
RuûULû[ ®Y¬jRp RuûULû[ U§l©ÓRp.

* GiúLôh¥p ®¡RØß GiLû[ Ï±l©ÓRp
CWiÓ ®¡RØß GiLÞd¡ûPúV Jo ®¡RØß
Gi CÚdÏm (UôQYoL°ûPúV ØÝ GiLs
ApXôR CWiÓ ®¡RØß GiLû[ GÓjÕ
ùLôs[ á±]ôp Aq®WiÓ GiLÞd¡ûPúV
GiQt\ GiLû[ LiÓ©¥dL Ø¥Ùm)

* ®¡RØß GiLs RNU©u]UôL UôtßRp (TÏ§
10,100,...... CpXôR)

* ®¡RØß GiLû[ Ju\ôL CûQjRp
* ®¡RØß GiL°p YônùUô¯ LQdÏLs
(SôuÏ A¥lTûP ùNVpL°Ûm)

* YônùUô¯ LQdÏLs (SôuÏ A¥lTûP
ùNVpLs TWlT[ûY ùLôiÓ)

(iii) YodL GiLs, L]GiLs, YodL êXeLs,YodL GiLs, L]GiLs, YodL êXeLs,YodL GiLs, L]GiLs, YodL êXeLs,YodL GiLs, L]GiLs, YodL êXeLs,YodL GiLs, L]GiLs, YodL êXeLs,
L]êXeLs, L]NÕWeLs.L]êXeLs, L]NÕWeLs.L]êXeLs, L]NÕWeLs.L]êXeLs, L]NÕWeLs.L]êXeLs, L]NÕWeLs.

* YodL GiLÞm, YoL êXeLÞm.
* 4 CXdLeLÞdÏ ªLôUp Es[ YodL
êXeLû[ YÏjRp Øû\ úUÛm
LôW¦TÓjÕRp Øû\ êXm LiÓ©¥jRp.
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(i) AÓdÏÏ±LÞm AÓdÏLÞmAÓdÏÏ±LÞm AÓdÏLÞmAÓdÏÏ±LÞm AÓdÏLÞmAÓdÏÏ±LÞm AÓdÏLÞmAÓdÏÏ±LÞm AÓdÏLÞm

* ØÝ Gi¦u AÓdÏÏ±Ls

* ØÝ Gi AÓdÏL°u AÓdÏÏ±Ls ®§Ls.

* GiL°u §hP Y¥Ym.

CVtL¦Rm (20CVtL¦Rm (20CVtL¦Rm (20CVtL¦Rm (20CVtL¦Rm (20
U¦Ls)U¦Ls)U¦Ls)U¦Ls)U¦Ls)

(i) AÓdÏÏ±LÞmAÓdÏÏ±LÞmAÓdÏÏ±LÞmAÓdÏÏ±LÞmAÓdÏÏ±LÞm
AÓdÏLÞmAÓdÏLÞmAÓdÏLÞmAÓdÏLÞmAÓdÏLÞm

(ii) C V t L ¦ RC V t L ¦ RC V t L ¦ RC V t L ¦ RC V t L ¦ R
úLôûYLsúLôûYLsúLôûYLsúLôûYLsúLôûYLs

(iii) JÚ Uô±ûVJÚ Uô±ûVJÚ Uô±ûVJÚ Uô±ûVJÚ Uô±ûV
ùLôiP úLôhÓùLôiP úLôhÓùLôiP úLôhÓùLôiP úLôhÓùLôiP úLôhÓ
NUuTôÓLs.NUuTôÓLs.NUuTôÓLs.NUuTôÓLs.NUuTôÓLs.

(ii) CVtL¦R úLôûYLsCVtL¦R úLôûYLsCVtL¦R úLôûYLsCVtL¦R úLôûYLsCVtL¦R úLôûYLs

* CVtL¦R úLôûYL°u ùTÚdLtTXu
(ÏQLeLs ØÝ GiQôL CÚdÏm úTôÕ)

* ùTôÕYô] RYßLs (G.Lô 2 + x ≠ 2x, 7x + y ≠ 7xy )
* Øtù\ôÚûULs  (a ± b)2 = a2 ± 2ab + b2,

            a2 − b2 = (a − b) (a + b)
* Y¥®Vp Øû\«p Øtù\ôÚûULû[ N¬TôojRp

* LôW¦lTÓjÕRp (G°V LQdÏLs UhÓm)

* ùTôÕ LôW¦ûV GÓjÕ ùLôiÓ
LôW¦TÓjÕRp.

* Eßl×L°u ùRôÏl©$ÚkÕ LôW¦TÓjÕRp

* Øtù\ôÚûULû[ TVuTÓj§ LôW¦TÓjÕRp

* (x + a) (x + a) LôW¦Ls Y¥Ym

* CVtL¦R úLôûYL°u YÏjRp.

(iii) JÚ Uô±ûV ùLôiP úLôhÓ NUuTôÓLsJÚ Uô±ûV ùLôiP úLôhÓ NUuTôÓLsJÚ Uô±ûV ùLôiP úLôhÓ NUuTôÓLsJÚ Uô±ûV ùLôiP úLôhÓ NUuTôÓLsJÚ Uô±ûV ùLôiP úLôhÓ NUuTôÓLs

* JÚ Uô±«p Es[ úLôhÓ NUuTôÓL°u
ùTÚdLp Utßm YÏjRp LQdÏLû[ ùNnRp
(YônùUô¯ LQdÏLs)

* ®¡RNUjûR A[ÜLs TVuTÓj§ Jl©ÓRp

* áhÓ®¡Rm YônùUô¯ LQdÏLs.

* ©RôLWv úRt\jûR N¬TôojRp. 3
CXdLeLÞdÏ úUtThP GiL°u L]GiLs
Utßm L]êXeLs (LôW¦TÓjRp Øû\
UhÓúU)

* YodL êXm Utßm L] êXeLû[ U§l©ÓRp.
úRûYVô] Gi¦tÏ ªL AÚ¡p Es[
GiLû[ ùLôiÓ LtßùLôs[Rp.

* AûPl× Ï±L°u SuûULs.

* BODMAS ®§ûV TVuTÓj§ AûPl×Ï±Lû[
ÑÚdÏRp.
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(iii)

(i) SôtLWeLû[ YûWRpSôtLWeLû[ YûWRpSôtLWeLû[ YûWRpSôtLWeLû[ YûWRpSôtLWeLû[ YûWRp

* SôtLWeLs Utßm AYt±u RuûULs §Úl×Rp

* SôuÏ TdLeLs úUÛm JÚ úLôQm.

* SôuÏ TdLeLs úUÛm JÚ êûX®hPm

* CWiÓ AÓjRÓjR TdLeLs úUÛm êuß
úLôQeLs.

* êuß TdLeLs úUÛm CWiÓ êûX®hPeLs.

* êuß TdLeLs úUÛm AYt±tÏ CûPúV
Es[ êuß úLôQeLs ùLôÓdLlThPôp.

* CWiÓ êûX®hPeLs ùLôiÓ £X £\l×
YûLVô] SôtLWeLû[ YûWRp.

Y¥®Vp (40 U¦Ls)Y¥®Vp (40 U¦Ls)Y¥®Vp (40 U¦Ls)Y¥®Vp (40 U¦Ls)Y¥®Vp (40 U¦Ls)

(i) S ô t L W e L û [S ô t L W e L û [S ô t L W e L û [S ô t L W e L û [S ô t L W e L û [
YûWRpYûWRpYûWRpYûWRpYûWRp

(ii) ØlT¬UôQeLû[ØlT¬UôQeLû[ØlT¬UôQeLû[ØlT¬UôQeLû[ØlT¬UôQeLû[
CÚT¬UôQeL°pCÚT¬UôQeL°pCÚT¬UôQeL°pCÚT¬UôQeL°pCÚT¬UôQeL°p
LôhÓRpLôhÓRpLôhÓRpLôhÓRpLôhÓRp

(iii) Y¥®Vp TPeLû[Y¥®Vp TPeLû[Y¥®Vp TPeLû[Y¥®Vp TPeLû[Y¥®Vp TPeLû[
T¬úNô§jRp.T¬úNô§jRp.T¬úNô§jRp.T¬úNô§jRp.T¬úNô§jRp.

(ii) ØlT¬UôQeLû[ CÚT¬UôQeL°p  LôhÓRpØlT¬UôQeLû[ CÚT¬UôQeL°p  LôhÓRpØlT¬UôQeLû[ CÚT¬UôQeL°p  LôhÓRpØlT¬UôQeLû[ CÚT¬UôQeL°p  LôhÓRpØlT¬UôQeLû[ CÚT¬UôQeL°p  LôhÓRp
* ùTôÚhLû[Ùm TPeLû[Ùm LiP±Rp Utßm
ùTôÚjÕRp (CÚT¬Uô] Utßm ØlT¬Uô]
£dLXô] TPeL°u Y¥YeLs)

* ØlT¬UôQ Y¥YeLû[ CÚT¬UôQeL°p
YûWRp. (ùRôPokÕ úUÛm ùT¬RôdÏRp) NUA[Ü
×s°Rôs ER®ÙPu.

* Ef£Ls, Øû]Ls, ØLeLs, ØlT¬UôQ
TPeL°u ëd[¬u ùRôPo× Utßm NUR[
ØLeLs (L]NÕWeLs, L]ùNqYLeLs,
SôuØ¡Ls, ThPLeLs, ©WÁÓLs) GiÔRp.

* NR®¡Rm, CXôTm, SxPm, ùNXÜLs, RsÞT¥
Utßm Y¬ûV LQd¡Óm LQdÏLû[ ùNnRp
(ùTÚdLp Øû\«p).

* R²Yh¥ Utßm áhÓYh¥dÏ CûPúV Es[
®j§VôNm. £±V LQdÏLû[ ùLôiÓ áhÓ
Yh¥«u ãj§WjûR YWûYjRp.

* úSW¥Vô] UôßRpLs : G°V Utßm úSW¥Vô]
YônùUô¯ LQdÏLs

* RûXd¸r UôßRpLs : G°V Utßm úSW¥Vô]
YônùUô¯ LQdÏLs.

* LôXm Utßm úYûX LQdÏLs : G°V Utßm
úSW¥Vô] YônùUô¯ LQdÏLs

 * LôXm Utßm çWm : G°V Utßm úSW¥Vô]
YônùUô¯ LQdÏLs

Syllabus
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(iii)

®YWeLû[ ûLVôÞRp
(15 U¦Ls)

¨LrùYi AhPYûQ

Utßm YûWTPeLs

¨LrùYi AhPYûQ Utßm YûWTPeLs¨LrùYi AhPYûQ Utßm YûWTPeLs¨LrùYi AhPYûQ Utßm YûWTPeLs¨LrùYi AhPYûQ Utßm YûWTPeLs¨LrùYi AhPYûQ Utßm YûWTPeLs
* Y¬ûNTÓjRlTPôR ®YWeL°u áhÓNWôN¬,
CûP¨ûX Utßm ØLûP LiÓ©¥jRp.
ÁsTôoûY

* ®XLp Øû\«p áhÓNWôN¬ûV LQd¡ÓRp.
* éw´V YÏl× ®YWeL°u úSôdLeLÞm
úRûYLÞm.

* ¨LrùYi Te¸hÓ AhPYûQ RVô¬jRp.
* Ï®Ü ¨LrùYi Te¸hÓ AhPYûQ
* ¨LrùYi YûWTPm (ùNqYLYûWTPm,
¨LrùYi TXúLôQm, ¨LrùYi Yû[Ü,
Ï®Ü ¨LrùYi Yû[ÜLs)

A[ÅÓLs (15 U¦Ls)A[ÅÓLs (15 U¦Ls)A[ÅÓLs (15 U¦Ls)A[ÅÓLs (15 U¦Ls)A[ÅÓLs (15 U¦Ls)

(i) NUR[ TPeL°uNUR[ TPeL°uNUR[ TPeL°uNUR[ TPeL°uNUR[ TPeL°u
TWlT[ÜTWlT[ÜTWlT[ÜTWlT[ÜTWlT[Ü

(ii) ×\lTWl× Utßm×\lTWl× Utßm×\lTWl× Utßm×\lTWl× Utßm×\lTWl× Utßm
L]A[ÜL]A[ÜL]A[ÜL]A[ÜL]A[Ü

(i) NUR[TPeL°u TWlT[Ü
* ÍWôu ãj§WjûR TVuTÓj§ ØdúLôQj§u
TWlT[Ü úUÛm SôtLWj§u TWlT[ûY
LiÓ©¥lT§p ARu TVuTôÓ. (¨ÚTQm
CpXôUp)

* N¬YLj§u TWlT[Ü
* SôtLWm Utßm TX úLôQeL°u TWlT[Ü
* YhPm Utßm YhP TôûR«u TWlT[Ü.

(ii) Yû[RXTWl×Ls Utßm L]A[ÜLsYû[RXTWl×Ls Utßm L]A[ÜLsYû[RXTWl×Ls Utßm L]A[ÜLsYû[RXTWl×Ls Utßm L]A[ÜLsYû[RXTWl×Ls Utßm L]A[ÜLs
* L]NÕWm Utßm L] ùNqYLj§u Yû[RXTWl×
* L]A[Ü ùTôÕ ùLôsûL, A¥lTûP
AXÏLû[ ùLôiÓ L]A[ûY LQd¡ÓRp,
L]NÕWm, L]ùNqYLj§u L]A[Ü.

* L]A[Ü Utßm ùLôs[[Ü.

(iii) Y¥®Vp TPeLû[ T¬úNô§jRpY¥®Vp TPeLû[ T¬úNô§jRpY¥®Vp TPeLû[ T¬úNô§jRpY¥®Vp TPeLû[ T¬úNô§jRpY¥®Vp TPeLû[ T¬úNô§jRp

* NoYNU TPeLs

* Y¥ùYôjR TPeLs

* Y¥®Vp TPeL°u NUfºoûU. (ØdúLôQeLs,
SôtLWeLs Utßm YhPeLs)
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(viii)(ix)

Lt\$u ¨ûXLs GuTÕ UôQYàdÏ ùR¬kRÕ Gu] Utßm AY]ôp Ø¥kRÕ

Gu] G] áßRp BÏm.

©WfNû]ûV ¾olTÕ.©WfNû]ûV ¾olTÕ.©WfNû]ûV ¾olTÕ.©WfNû]ûV ¾olTÕ.©WfNû]ûV ¾olTÕ.

ùTôÚs Utßm Y¯Øû\Lû[ ùLôiÓ L¦R ©WfNû]Lû[ ¾ojRp.

(A)(A)(A)(A)(A) ©WfNû]L°u YûLLs :©WfNû]L°u YûLLs :©WfNû]L°u YûLLs :©WfNû]L°u YûLLs :©WfNû]L°u YûLLs :

©WfNû]Ls TpúYß YûLLs : ×§oLs, YônùUô¯ LQdÏLs, TPdLQdÏLs,
Y¯Øû\ LQdÏLs, ®YWeLû[ T¥jRp, AhPYûQLs, YûWTPeLs
ØR$V].

(B)(B)(B)(B)(B) ©WfNûQûV ¾olT§u T¥ ¨ûXLs©WfNûQûV ¾olT§u T¥ ¨ûXLs©WfNûQûV ¾olT§u T¥ ¨ûXLs©WfNûQûV ¾olT§u T¥ ¨ûXLs©WfNûQûV ¾olT§u T¥ ¨ûXLs

- ©WfNû]Lû[ T¥jRp

- GpXô £ß£ß ®YWeLs/RLYpLû[ LiP±Rp

- £ß£ß RLYpL°u ùTôÚjRUô]Ytû\ ©¬jRp.

- Gu] ùTôÚs ùLôiÓs[Õ G] ×¬kÕ ùLôsÞRp.

- úRokùRÓjR$u Y¯Øû\Ls

- ©WfNû]ûV ¾ojRp

(C)(C)(C)(C)(C) £dLXô] ¨ûX£dLXô] ¨ûX£dLXô] ¨ûX£dLXô] ¨ûX£dLXô] ¨ûX

- JÚ ©WfNû] £dLXô] ¨ûX«p CÚkRôp

- CûQl×Lû[ EßYôdÏRp (CûQl× TÏ§«p ùLôÓdLlThÓs[Õ úTôX)

- ©WfNû]«u T¥L°u Gi¦dûL

- ©WfNû]«u ùNnØû\«u Gi¦dûL

- ©WfNû]L°p CÚkÕ ®ÓTÓm ùUôjR Y¯Øû\Lû[Ùm AûUjRp.

- ©WfNû]L°u CVp× ¨ûXLs.

(D)(D)(D)(D)(D) LôWQm áßRp, ¨ì©jRpLôWQm áßRp, ¨ì©jRpLôWQm áßRp, ¨ì©jRpLôWQm áßRp, ¨ì©jRpLôWQm áßRp, ¨ì©jRp

- TpúYß T¥¨ûXLÞd¡ûPúV Es[ LôWQeLs.

- ùTôÕYô] L¦R AàUô]eLû[ ×¬kÕ ùLôsÞRp.

- ¨Ú©dÏm Y¯Øû\Lû[ ×¬kÕ ùLôsÞRp.

- RodLÃ§Vô] YôReLû[ T¬úNô§jRp.

Lt\p ¨ûXLsLt\p ¨ûXLsLt\p ¨ûXLsLt\p ¨ûXLsLt\p ¨ûXLs
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- ¨ìT]j§u LÚjûR ×¬kÕ ùLôs[Rp.

- ®§YÚØû\ Utßm ®§®[dL Øû\«u YôReLû[ ×¬kÕ ùLôsÞRp.

- L¦R AàUô]eLû[ úNô§jR±Rp.

RLYpLs áßRp :

- 3 + 4 = 7 . 
3
4  úTôu\ L¦R ®¬YôdLeLû[ GÝÕRp Utßm T¥jRp.

- L¦R ®¬YôdLeLû[ EÚYôdÏRp.

- ùNôkR Yôd¡VeL°p L¦R LÚjÕLû[ ®[dÏRp (G.Lô) JÚ
NÕWm ê¥V SôuÏ NUUô] TdLeLû[Ùm NUô] úLôQeLû[Ùm
ùLôiPÕ.

- L¦R Y¯Øû\Lû[ ®[dÏRp : (G.Lô) CWiÓ CXdL GiLû[
áhÓm úTôÕ ØR$p Ju\ôm CPj§p Es[ GiLû[Ùm, ©u]o
TjRôm CPj§p Es[ GiLû[Ùm áhP úYiÓm GuTûR U]§p
ùLôs[ úYiÓm.

- L¦R LÚjÕdLû[ (¨VôVeLû[) ®[dÏRp.

ùRôPo×Ls :

L¦R YWm×Lû[ TôPlùTôÚÞPu ùRôPo× TÓjÕRp : ERôWQUôL
ùRôPof£Vô] áÓRp ùTÚdLp, ØÝY§p JÚTÏ§«u ®¡Rm YÏjRp.
Uô§¬Ls Utßm NUfºoûU, A[ÅÓLs Utßm ùYt±Pm.

- Au\ôP YôrdûLÙPu ùRôPoûT HtTÓjÕRp

- ùYqúYß TôLeLÞPu L¦RjûR ùRôPo×TÓjÕRp.

- ùYqúY\ô] L¦R YWm×Lû[ TôPlùTôÚÞPu ùRôPo× TÓjÕRp,
®YWeLû[ ûLVôÞRp Utßm LQd¸Ó, LQd¸Ó Utßm
ùYt±Pm.

- ùTÚdL$u Y¯Øû\Lû[ TôPlùTôÚÞPu ùRôPo× TÓjÕRp.

Lôh£TÓjÕRp Ut\m AûPVô[m LôhPp :

- ®YWeL°u AhPYûQLû[ ®[dÏRp Utßm T¥jRp, GiúLôÓ,
TPYûWTPm, ùNqYL YûWTPm, CÚT¬UôQ TPeLs, ØlT¬UôQ
TPeLs, TPeLs.

- AhPYûQLû[ EÚYôdÏRp, GiúLôÓ, TPYûWTPm, ùNqYL
YûWTPm, TPeLsSCERT T
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NGANA



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




