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NrZs : ^p¡fZ 9“p NCERT“p AÛs“ ‘pW$é‘yõsL$ s’p i¥nrZL$ hj® 2024 – 25’u Adgdp„ Aph¡g 

fpóV²$ue rinZ“urs (NEP) AÞhe¡ ‘funp-‘Ùrsdp„ ’e¡gp a¡fapf A“ykpf Apep¡rS>s$ "NAVNEET NrZs :

^p¡fZ 9'“u AÛs“ Aph©rÑ ârkÙ L$fsp„ Ad¡ Ap“„v$ A“ychuA¡ R>uA¡.

Ap dpN®v$i®L$“y„ Apep¡S>“ âï“‘Óp¡“p g¡V¡$õV$ ‘qfê$‘ A“ykpf 30 % l¡sygnu s’p 70 % hZ®“pÐdL$ 

âï“p¡“p¡ kdph¡i s¡dS> CBQ – ndsp Ap^pqfs âï“p¡“¡ L¡$ÞÖdp„ fpMu“¡ L$fhpdp„ Apìey„ R>¡, D‘fp„s L¡$k õV$X$u 

Ap^pqfs âï“p¡“p¡ kdph¡i ‘Z L$f¡g R>¡.

Ap dpN®v$i®L$dp„ ‘pW$é‘yõsL$“p v$f¡L$ âL$fZdp„ Ap‘¡gp õhpÝepe“p sdpd v$pMgpAp¡“p Apv$i® DL¡$g 

Ap‘¡gp R>¡. sv¹$D‘fp„s epv$ fpMhp“p ANÐe“p dyØp, s¡ dyØp“u rhi¡j kdS> L¡$mhpe s¡hp v$pMgp, ×Y$uL$fZ 

dpV¡$ h^pfp“p õhpÝepe, L¡$k õV$X$u, ApL©$rs, Apg¡M Ap^pqfs v$pMgp s¡dS> rhjehõsy“u ‘pep’u kdS> 

L¡$mhpe s¡hp l¡sygnu âï“p¡“p¡ kdph¡i L$f¡g R>¡. v$pMgpAp¡“p Apv$i® DL¡$g A„N¡ Adpfy„ dp“hy„ R>¡ L¡$ Ap 

âL$pf“p DL¡$g“u fS|>Aps L$f“pf rhÛp’}“¡ ‘|Z® NyZ d¡mhsp L$p¡C fp¡L$u iL$i¡ “l].

krhi¡j, c|rdrs rhcpN“p âd¡ep¡ s¡“p„ A„Np¡ – ‘n, kpÝe, ApL©$rs A“¡ kprbsu – krls ìeh[õ’s 

fus¡, dyØpkf, kdS>Z ‘X¡$ A“¡ epv$ fl¡ s¡ fus¡ "âd¡e rhcpN'dp„ Ap‘¡g R>¡.

Ap dpN®v$i®L$dp„ ‘pW$é‘yõsL$“p õhpÝepe-âï“p¡“p s¡dS> ‘funpgnu dlÒh“p CBQ – ndsp Ap^pqfs 

âï“p¡ Üpfp "rhÛp’}“p rhL$pk', "rhh¡Q“pÐdL$ rhQpfkfZu' A“¡ "kdõep-DL¡$g' S>¡hp L$p¥iëep¡-rhL$pk“p¡ 

âepk Ap ‘yõsL$ Üpfp L$fhpdp„ Apìep¡ R>¡.

Aæepk¾$ddp„ kdprhóV$ NrZs“p ¿epgp¡“y„ lpv$® rhÛp’} bfpbf kdS>¡ s¡ fus¡ Ap ‘yõsL$ gMpey„ R>¡.

v$f¡L$ âï““p DL¡$g L$pfZ krls QQ}“¡ rhjehõsy“¡ h^y õ‘óV$ L$f¡g R>¡. hmu, AOfu bpbsp¡“¡ kfm 

b“phhp ApL©$rsAp¡ hX¡$ sgõ‘i} fS|>Aps L$fu R>¡. âÐe¡L$ v$pMgp“p¡ DL¡$g M|b S> kfm fus¡ A“¡ spqL®$L$ 

‘Ùrs’u Ap‘hpdp„ Apìep¡ R>¡.

‘yõsL$“p A„s¡ bp¡X®$ Üpfp âL$pris g¡V¡$õV$ ‘¡‘f-‘¸V$“® Ap^pqfs â’d, qÜsue s’p hprj®L$ ‘funp dpV¡$“p„ 

âï“‘Óp¡“p¡ S>hpbp¡ krls kdph¡i L$fhpdp„ Apìep¡ R>¡, S>¡ rhÛp’}“¡ ‘funp“u s¥epfu dpV¡$ M|b S> D‘ep¡Nu 

’i¡.

‘yõsL$ M|b S> L$pmÆ‘|h®L$ s¥epf L$fhpdp„ Aph¡g R>¡. s¡d R>sp„ ‘yõsL$“u NyZhÑp h^pf¡ s¡hp„ fQ“pÐdL$ 

k|Q“p¡ kyo rinL$rdÓp¡, hlpgp rhÛp’}rdÓp¡ s’p hpguAp¡ sfa’u dm¡ sp¡ kv$pe AphL$pe® fl¡i¡.

– ‚L$piL$

r“h¡v$“

rhje-kgplL$pf

Ap ‘yõsL$“¡ k„‘|Z® klpeL$ ‘yõsL$ b“phhp dpV¡$ dm¡g rhi¡j dpN®v$i®“ dpV¡$ Ad¡ 

îu Np¥sd bu. ipl (M. Sc.)“p rhi¡j Apcpfu R>uA¡.
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Ap `yõsL$“u ApNhu rhi¡jspAp¡ :

T NCERT“p ‘pW$é‘yõsL$ s’p g¡V¡$õV$ ‘¡‘f-‘¸V$“® A“ykpf“y„ Apep¡S>“.

T v$f¡L$ âL$fZdp„ rhjehõsy“¡ A“yê$‘ epv$ fpMhp“p ANÐe“p dyØp.

T v$f¡L$ âL$fZdp„ epv$ fpMhp“p ANÐe“p dyØp“u rhi¡j kdS> dpV¡$ NZu bsph¡g v$pMgpAp¡.

T  v$f¡L$ âL$fZdp„ ‘pW$é‘yõsL$“p õhpÝepe“p sdpd v$pMgpAp¡“p Apv$i® DL¡$g s’p rhjehõsy“¡ ‘pLy„$ L$fhp 

×Y$uL$fZ“p v$pMgp (S>hpbp¡ kp’¡).

T  âL$fZ“p A„s¡ õh-d|ëep„L$“ dpV¡$ S>hpbp¡ krls l¡sygnu âï“p¡ s’p bp¡X®$ Üpfp r“v$£ris CBQ – ndsp 

Ap^pqfs âï“p¡ s¡dS> L¡$k õV$X$u Ap^pqfs âï“p¡“p¡ kdph¡i.

T  L$p¥iëe-rhL$pk :  Competency Based Questions Üpfp rhÛp’}“u rhjekdS> s’p L$p¥iëep¡-

rhL$pk“p¡ A“¡fp¡ âepk.

T c|rdrs rhcpN“p âpZkdp“ âd¡ep¡“p¡ "âd¡e rhcpN'dp„ khp¯Nk„‘|Z® kdph¡i.

T  ‘yõsL$“p A„s¡ fpóV²$ue rinZ“urs (NEP) AÞhe¡ ‘funp-‘Ùrsdp„ ’e¡gp a¡fapf A“ykpf Apep¡rS>s â’d, qÜsue 

s’p hprj®L$ ‘funp dpV¡$“p„ “d|“p“p„ âï“‘Óp¡“p¡ S>hpbp¡ kp’¡ kdph¡i.
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l¡syAp¡ âdpZ¡ NyZcpf

DÃQ h¥QpqfL$ L$p¥iëe

‘funp l¡syAp¡ op“ kdS> D‘ep¡S>“ k„ep¡S>“ / rhïg¡jZ A“ydp“ / d|ëep„L$“ Ly$g

â’d A“¡ qÜsue
NyZ 16 16 13 03 02  50

% 32 32 26 06 04 100

hpqj®L$
NyZ 27 25 20 04 04  80

% 34 31 25 05 05 100

âï“âL$pf âdpZ¡ NyZcpf

âï“âL$pf

â’d A“¡ qÜsue ‘funp

[ kde : 2 L$gpL$ ]

hprj®L$ ‘funp

[ kde : 3 L$gpL$ ]

âï“p¡“u k„¿ep âï“p¡“u k„¿ep

rhL$ë‘

rh“p

rhL$ë‘

kp’¡

Ly$g

NyZ

rhL$ë‘

rh“p

rhL$ë‘

kp’¡

Ly$g

NyZ

l¡sygnu âï“p¡ (OQ) 15 15 15 24 24 24

V|„$L$S>hpbu âï“p¡ – I (SQ – I) 06 09 12 09 13 18

V|„$L$S>hpbu âï“p¡ – II (SQ – II) 05 08 15 06 09 18

rhõs©s âï“p¡ (LQ) 02 03 08 05 08 20

Ly$g 28 35 50 44 54 80

âï“‘Ó“y„ ‘qfê$‘

âL$fZ âdpZ¡ NyZcpf

âL$fZ
¾$d

âL$fZ“y„ “pd
â’d
‘funp

qÜsue
‘funp

hprj®L$ ‘funp

rhL$ë‘ rh“p rhL$ë‘ kp’¡

 1. k„¿ep ‘Ùrs 10 03 08  10

 2. blº‘v$uAp¡ 12 03 08  10

 3. epd c|rdrs 05 02 04  04

 4. qÜQg kyf¡M kduL$fZp¡ 07 02 04  04

 5. ey[¼gX$“u c|rdrs“p¡ ‘qfQe 04 02 02  02

 6. f¡MpAp¡ A“¡ M|ZpAp¡ 12 03 08  13

 7. rÓL$p¡Z – 10 07  11

 8. QsyóL$p¡Z – 09 07  07

 9. hsy®m – 10 09  13

10. l¡fp¡““y„ k|Ó – 06 05  08

11. ‘©óW$am A“¡ O“am – – 10  15

12. Ap„L$X$pipõÓ – – 08  12

Ly$g NyZ 50 50 80 109
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k„¿ep ‘Ùrs
(NUMBER SYSTEMS)

1

epv$ fpMp¡

*  âpL©$rsL$ k„¿epAp¡ (Natural numbers) : k„¿epAp¡ 1, 

2, 3, 4, ... âpL©$rsL$ k„¿epAp¡ L$l¡hpe R>¡. Aphu b^u 

k„¿epAp¡“p S>Õ’p“¡ âpL©$rsL$ k„¿epAp¡“p¡ S>Õ’p¡ L$l¡ R>¡.

âpL©$rsL$ k„¿epAp¡“p S>Õ’p“¡ k„L¡$s N hX¡$ v$ip®hpe R>¡.

 ® Ap’u N = {1, 2, 3, ...}

 ®  kp¥’u “p“u âpL©$rsL$ k„¿ep 1 R>¡, ‘f„sy kp¥’u dp¡V$u

âpL©$rsL$ k„¿ep “ dm¡. âpL©$rsL$ k„¿epAp¡ ANÎe

(Ak„¿e) R>¡.

 ®  âpL©$rsL$ k„¿epAp¡ a A“¡ b (Äep„, a < b lp¡e) dpV¡$ 

a A“¡ b“u hÃQ¡ (b – a – 1) âpL©$rsL$ k„¿epAp¡ dm¡.

*  ‘|Z® k„¿epAp¡ (Whole numbers) : âpL©$rsL$ k„¿epAp¡“p 

S>Õ’pdp„ 0(i|Þe)“p¡ kdph¡i L$fhp’u ‘|Z® k„¿epAp¡“p¡ S>Õ’p¡ 

dm¡. s¡“¡ k„L¡$s W Üpfp v$ip®hhpdp„ Aph¡ R>¡.

 ® Ap’u W = {0, 1, 2, 3, ...}

 ®  kp¥’u “p“u ‘|Z® k„¿ep 0 R>¡, ‘f„sy kp¥’u dp¡V$u ‘|Z® 

k„¿ep “ dm¡. ‘|Z® k„¿epAp¡ Ak„¿e R>¡.

 ®  ‘|Z® k„¿epAp¡ a A“¡ b (Äep„, a < b lp¡e) dpV¡$

a A“¡ b“u hÃQ¡ (b – a – 1) ‘|Z® k„¿epAp¡ dm¡.

*  ‘|Zp¯L$ k„¿epAp¡ (Integers) : b^u S> âpL©$rsL$ k„¿epAp¡, 

s¡d“u rhfp¡^u k„¿epAp¡ s’p 0“p S>Õ’p“¡ ‘|Zp¯L$ k„¿epAp¡“p¡ 

S>Õ’p¡ L$l¡ R>¡. s¡“¡ k„L¡$s Z Üpfp v$ip®hhpdp„ Aph¡ R>¡.

 ® Ap’u Z = {..., – 3, – 2, – 1, 0, 1, 2, 3, ...}

 ®  ‘|Zp¯L$ k„¿epAp¡“p S>Õ’p dpV¡$ h‘fpsp¡ k„L¡$s Z A¡ S>d®“ 

cpjp“p iåv$ ‘Zahlen’ ‘f’u Aph¡g R>¡, S>¡“p¡ A’® R>¡ 

"k„¿ep' A’hp "NZhy„'.

 ®  kp¥’u “p“u s’p kp¥’u dp¡V$u ‘|Zp¯L$ k„¿ep “ dm¡.

‘|Zp¯L$ k„¿epAp¡ Ak„¿e R>¡.

 ®  ‘|Zp¯L$ k„¿epAp¡ a A“¡ b (Äep„, a < b lp¡e) dpV¡$ 

a A“¡ b hÃQ¡ (b – a – 1) ‘|Zp¯L$ k„¿epAp¡ dm¡.

*  k„d¡e k„¿epAp¡ (Rational numbers) : Å¡ p A“¡ q 

‘|Zp̄L$ lp¡e A“¡ q i|Þe¡sf lp¡e s’p k„¿ep ‘r’ “¡ q

p
 õhê$‘dp„ 

gMu iL$pe, sp¡ ‘r’ “¡ k„d¡e k„¿ep L$l¡ R>¡. q

p
 (Äep„, p A“¡ 

q ‘|Zp¯L$ R>¡ s’p q ¹ 0) õhê$‘“u b^u S> k„¿epAp¡“p S>Õ’p“¡ 

k„d¡e k„¿epAp¡“p¡ S>Õ’p¡ L$l¡ R>¡. s¡“¡ k„L¡$s Q Üpfp v$ip®hhpdp„

Aph¡ R>¡.

 ®  A„N°¡Æ iåv$ Rational A¡ Ratio ‘f’u Aph¡g R>¡ A“¡ 

Q k„L¡$s A¡ A„N°¡Æ iåv$ Quotient ‘f’u Aph¡g R>¡.

 ®  kp¥’u “p“u A“¡ kp¥’u dp¡V$u k„d¡e k„¿ep “ dm¡. k„d¡e 

k„¿epAp¡ Ak„¿e R>¡.

 ®  k„d¡e k„¿epAp¡“¡ p ‘|Zp̄L$ A“¡ q i|Þe¡sf ‘|Zp̄L$ lp¡e s¡hp 

q

p
 õhê$‘dp„ A“Þe fus¡ v$ip®hu iL$psu “’u. Dv$plfZ 

sfuL¡$$ 
4

1
, 

8

2
, 
12

3
, 
16

4
 s¡ b^u S> k„¿epAp¡ A¡L$ S>

   k„¿ep 
4

1
 v$ip®h¡ R>¡. Ap b^u S> k„¿epAp¡“¡ kdp“ k„d¡e 

k„¿epAp¡ (Equivalent rational numbers) L$l¡ R>¡.

 ®  q

p
“y„ k„¿epf¡Mp ‘f r“ê$‘Z L$fuA¡ R>uA¡ Ðepf¡ õhuL$pfu 

gCA¡ R>uA¡ L¡$ q ¹ 0 A“¡ p A“¡ q“¡ 1 rkhpe“p¡ 

L$p¡C kpdpÞe Aheh “’u. (A¡V$g¡ L¡$ p A“¡ q ‘fõ‘f 

ArhcpÄe (co-prime) R>¡.)

 ®  k„d¡e k„¿epAp¡ a A“¡ b (Äep„, a < b) dpV¡$ a A“¡ 

b“u hÃQ¡ Ak„¿e k„d¡e k„¿epAp¡ dm¡. k„d¡e k„¿epAp¡“p 

S>Õ’p Q“p¡ Ap rhi¡j NyZ R>¡.

 ®  v$f¡L$ âpL©$rsL$ k„¿ep A¡ k„d¡e k„¿ep ‘Z R>¡, v$p. s., 

7 = 
1

7
. s¡ S> fus¡ v$f¡L$ ‘|Z® k„¿ep s’p v$f¡L$ ‘|Zp¯L$ 

k„¿ep ‘Z k„d¡e k„¿ep R>¡.

 ®  k„d¡e k„¿ep“y„ v$ip„i õhê$‘ kpÞs dm¡ A’hp A“„s Aph©Ñ 

dm¡. v$p. s., 
5

1
 = 0.2, 

5

12
 = 2.4, 

3

2
 = 0.6, 

6

1
 = 0.16

*  Ap‘¡g b¡ rcÞ“ k„d¡e k„¿epAp¡ hÃQ¡“u k„d¡e k„¿epAp¡ : Ap‘¡g 

b¡ rcÞ“ k„d¡e k„¿epAp¡ hÃQ¡“u dpÁep âdpZ¡“u k„d¡e 

k„¿epAp¡ ip¡^hp ÓZ AgN ‘ÙrsAp¡ hp‘fu iL$uA¡.
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6 NAVNEET NrZs : ^p¡fZ 9

 ( 1 )  ̂ pfp¡ L¡$ Ap‘¡g rcÞ“ k„d¡e k„¿epAp¡ a A“¡ b 

(a < b) R>¡. a A“¡ b“u kf¡fpi g¡sp dmsu k„¿ep 
a b

2

+
 A¡ a A“¡ b hÃQ¡“u k„d¡e k„¿ep ’pe.

A¡V$g¡ L¡$ a < 
a b

2

+
 < b. Ap S> ‘ÙrsA¡ ApNm 

h^sp Ap‘Z“¡ a A“¡ b hÃQ¡“u Å¡Csu k„d¡e

k„¿epAp¡ dm¡.

 ( 2 )  a A“¡ b“¡ kdÃR>¡v$u k„¿epAp¡ sfuL¡$ v$ip®hp¡ A“¡ 

Ðepfbpv$ a A“¡ b hÃQ¡“u L¡$V$gu k„d¡e k„¿epAp¡ 

ip¡^hu R>¡ s¡ dyS>b“u kdp“ k„d¡e k„¿epAp¡ v$ip®hp¡.

 ( 3 )  a A“¡ b“¡ v$ip„i õhê$‘dp„ v$ip®hp¡ A“¡ Ðepfbpv$ v$ip„i 

õ’m“u S>dZu bpSy>“p A„L$p¡ ‘R>u Å¡Csp âdpZdp„

i|Þep¡ Dd¡fp¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11.  “uQ¡“p„ rh^p“p¡ kÐe R>¡ L¡$ AkÐe? L$pfZ krls S>hpb 

Ap‘p¡ :

 (iii) v$f¡L$ ‘|Z® k„¿ep A¡ âpL©$rsL$ k„¿ep R>¡.

 ( ii ) v$f¡L$ ‘|Zp¯L$ A¡ k„d¡e k„¿ep R>¡.

 (iii) v$f¡L$ k„d¡e k„¿ep A¡ ‘|Zp¯L$ R>¡.

 (iii)  Ap rh^p“ AkÐe R>¡; L$pfZ L¡$ 0 A¡ ‘|Z® k„¿ep R>¡, 

‘f„sy âpL©$rsL$ k„¿ep “’u.

 ( ii )  Ap rh^p“ kÐe R>¡; L$pfZ L¡$ v$f¡L$ ‘|Zp¯L$ m“¡ 
m

1
“p 

õhê$‘dp„ gMu iL$pe R>¡ A“¡ s¡’u s¡ k„d¡e k„¿ep R>¡.

 (iii)  Ap rh^p“ AkÐe R>¡; L$pfZ L¡$ 
5

3
 A¡ k„d¡e k„¿ep 

R>¡, ‘f„sy ‘|Zp¯L$ “’u.

12. 1 A“¡ 2 hÃQ¡“u ‘p„Q k„d¡e k„¿epAp¡ ip¡^p¡.

  Ap âï““p¡ DL¡$g Ap¡R>pdp„ Ap¡R>u b¡ fus¡ d¡mhu iL$pe :

 fus 1 :

  r A“¡ s hÃQ¡“u A¡L$ k„d¡e k„¿ep ip¡^hp dpV¡$ r A“¡ 

s“p¡ kfhpmp¡ L$fu“¡ kfhpmp“¡ 2 hX¡$ cpNhp’u 
r s

2

+
 dm¡ 

S>¡ r A“¡ s“u hÃQ¡ lp¡e R>¡. Ap’u 
2

3
 A¡ 1 A“¡ 2“u 

hÃQ¡“u A¡L$ k„¿ep R>¡. Ap ‘Ùrs’u ApNm h^sp 1 A“¡ 

2 hÃQ¡“u buÆ Qpf k„d¡e k„¿epAp¡ dm¡. Aphu AÞe Qpf 

k„d¡e k„¿epAp¡ 
4

5
, 

8

11
, 

8

13
 A“¡ 

4

7
 R>¡.

 fus 2 :

  buÆ fusdp„ A¡L$ S> kp¡‘p“dp„ ‘p„Q¡e k„d¡e k„¿ep ip¡^u 

iL$pe R>¡. Ap‘Z¡ ‘p„Q k„¿epAp¡ ip¡^hp dp„NuA¡ R>uA¡. 

s¡’u 5 + 1 = 6“¡ R>¡v$ sfuL¡$ gC“¡ 1 A“¡ 2“¡ R>¡v$dp„

6 lp¡e s¡hu k„d¡e k„¿ep“p õhê$‘dp„ gMuA¡ A¡V$g¡ L¡$

1 = 
6

6
 A“¡ 2 = 

6

12
. s¡’u 

6

7
, 

6

8
, 

6

9
, 

6

10
, 

6

11
 

A¡ b^u k„¿epAp¡ 1 A“¡ 2 hÃQ¡“u k„d¡e k„¿epAp¡ R>¡.

Apd,  dpN¡g ‘p„Q k„¿epAp¡ 
6

7
, 

3

4
, 

2

3
, 

5

3
 A“¡ 

1

6

1
 R>¡. 

 fus 3 :

  1 A“¡ 2“¡ v$ip„i õhê$‘dp„ A¡L$ v$ip„i õ’m kp’¡ v$ip®huA¡, 

sp¡ 1 = 1.0 A“¡ 2 = 2.0 dm¡. s¡’u 1.1, 1.2, 1.3, 

1.4, 1.5, 1.6, 1.7, 1.8, 1.9 A¡ b^u k„¿epAp¡ 1 A“¡ 

2 hÃQ¡“u k„d¡e k„¿epAp¡ R>¡. Apd, dpN¡g ‘p„Q k„¿epAp¡ 

1.1, 1.2, 1.3, 1.4, 1.5 R>¡.

 “p¢^ :  Ýep“ fpMp¡ L¡$ v$pMgp 2dp„ 1 A“¡ 2 hÃQ¡“u a¼s 

‘p„Q k„d¡e k„¿epAp¡ S> ip¡^hp“y„ L$üy„ R>¡, ‘f„sy Ap‘“¡ 

kdÅey„ li¡ L¡$ 1 A“¡ 2 hÃQ¡ Ak„¿e k„d¡e k„¿epAp¡ 

lp¡e R>¡. ìep‘L$ fus¡ L$luA¡ sp¡ Ap‘¡g b¡ k„d¡e k„¿epAp¡ 

hÃQ¡ A“„s k„d¡e k„¿epAp¡ lp¡e R>¡.

õhpÝepe 1.1 ‘p“p “„. 4

11.  iy„ i|Þe A¡ A¡L$ k„d¡e k„¿ep R>¡? iy„ sd¡ s¡“¡ p ‘|Zp¯L$ s’p 

q i|Þe¡sf ‘|Zp¯L$ lp¡e s¡hp p, q dpV¡$ q
p

 õhê$‘dp„ gMu 

iL$ip¡?

  lp. i|Þe A¡L$ k„d¡e k„¿ep R>¡. i|Þe A¡ ‘|Z® k„¿ep ‘Z R>¡ 

s’p ‘|Zp¯L$ k„¿ep ‘Z R>¡. Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ v$f¡L$ ‘|Z® 

k„¿ep s¡dS> v$f¡L$ ‘|Zp¯L$ k„¿ep A¡ k„d¡e k„¿ep R>¡ S>. Apd, 

i|Þe ‘Z k„d¡e k„¿ep R>¡.

  i|Þe“¡ q

p
 õhê$‘dp„ A“¡L$ fus¡ gMu iL$pe; S>¡d L¡$ 

5

0
, 

11

0
, 

3

0

–
, ... . V|„$L$dp„ q

0
, Äep„ q A¡ i|Þe¡sf ‘|Zp¯L$ R>¡, 

A¡ i|Þe“y„ q

p
 õhê$‘ R>¡.

12.  3 A“¡ 4 hÃQ¡“u R> k„d¡e k„¿epAp¡ ip¡^p¡.

  3 A“¡ 4 hÃQ¡“u R> k„d¡e k„¿epAp¡ ip¡^hp“u lp¡hp’u Ap‘Z¡ 

b„“¡ k„¿epAp¡ 3 A“¡ 4“¡ R>¡v$dp„ 7 (6 + 1) Aph¡ s¡hu kdp“ 

k„d¡e k„¿ep sfuL¡$ v$ip®huA¡.
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 3 = 
1 7

3 7

×

×
 = 

7

21
 A“¡ 4 = 

1 7

4 7

×

×
 = 

7

28

  lh¡, 
7

21
 < 

7

22
 < 

7

23
 < 

7

24
 < 

7

25
 < 

7

26
 < 

7

27

< 
7

28
. Apd, 

7

22
, 

7

23
, 

7

24
, 

7

25
, 

7

26
, 

7

27
 A¡ 3 A“¡ 

4 hÃQ¡“u A“„s k„d¡e k„¿epAp¡ ‘¥L$u“u R> k„d¡e k„¿epAp¡ R>¡.

  buÆ fus¡, 3 = 3.0 A“¡ 4 = 4.0 g¡sp„ 3 A“¡ 4 hÃQ¡“u 

R> k„d¡e k„¿epAp¡ sfuL¡$ 3.1, 3.2, 3.3, 3.4, 3.5, 

3.6 gC iL$pe.

  hmu, kf¡fpi“u fus“¡ A“ykfsp Ap‘Z¡ 3 A“¡ 4 hÃQ¡“u 

R> k„d¡e k„¿epAp¡ sfuL¡$ 
2

7
, 

4

13
, 

4

15
, 

8

25
, 

8

27
, 

8

29
 gC iL$uA¡.

  L$p¡C ‘Z b¡ k„d¡e k„¿epAp¡ hÃQ¡ A“„s k„d¡e k„¿epAp¡ dmsu 

lp¡hp’u Ap‘Z¡ Sy>v$p Sy>v$p A“¡L$ S>hpb Ap‘u iL$uA¡.

 3.  
5

3
 A“¡ 

5

4
 hÃQ¡“u ‘p„Q k„d¡e k„¿epAp¡ ip¡^p¡.

  
5

3
 = 

5 6

3 6

×

×
 = 

30

18
 A“¡ 

5

4
 = 

5 6

4 6

×

×
 = 

30

24

  lh¡, 
30

18
 < 

30

19
 < 

30

20
 < 

30

21
 < 

30

22
 < 

30

23
 < 

30

24
, 

A¡V$g¡ L¡$ 
5

3
 < 

30

19
 < 

3

2
 < 

10

7
 < 

15

11
 < 

30

23
 < 

5

4
. 

Apd, 
30

19
, 

3

2
, 

10

7
, 

15

11
, 

30

23
 A¡ 

5

3
 A“¡ 

5

4
 hÃQ¡“u 

A“„s k„d¡e k„¿epAp¡ ‘¥L$u“u ‘p„Q k„d¡e k„¿epAp¡ R>¡.

 “p¢^ :  
5

3
 = 0.6 A“¡ 

5

4
 = 0.8 gC“¡ v$ip„i õhê$‘dp„ 

dpN¡g k„¿epAp¡ kfmsp’u ip¡^u iL$pe. v$p. s., 0.62, 

0.64, 0.66, 0.68, 0.7

14.  “uQ¡“p„ rh^p“p¡ kÐe R>¡ L¡$ AkÐe? L$pfZ krls S>hpb Ap‘p¡ :

 (iii) v$f¡L$ âpL©$rsL$ k„¿ep A¡ ‘|Z® k„¿ep R>¡.

 ( ii ) v$f¡L$ ‘|Zp¯L$ A¡ ‘|Z® k„¿ep R>¡.

 (iii) v$f¡L$ k„d¡e k„¿ep A¡ ‘|Z® k„¿ep R>¡.

 (iii)  Ap‘¡g rh^p“ kÐe R>¡, L$pfZ L¡$ ‘|Z® k„¿epAp¡“p S>Õ’pdp„ 

v$f¡L$ âpL©$rsL$ k„¿ep“p¡ kdph¡i ’pe R>¡.

 ( ii )  Ap‘¡g rh^p“ AkÐe R>¡, L$pfZ L¡$ L$p¡C ‘Z F>Z ‘|Zp¯L$ 

k„¿ep S>¡hu L¡$ – 2, – 3, – 5 hN¡f¡ A¡ ‘|Z® k„¿ep 

“’u. ‘|Z® k„¿ep“p S>Õ’pdp„ 0 s’p âpL©$rsL$ k„¿epAp¡“p¡ 

kdph¡i ’pe R>¡, ‘f„sy âpL©$rsL$ k„¿ep“u rhfp¡^u k„¿ep“p¡  

kdph¡i ’sp¡ “’u.

 (iii)  Ap‘¡g rh^p“ AkÐe R>¡, L$pfZ L¡$ L$p¡C ‘Z b¡ ¾$rdL$ 

‘|Z® k„¿ep“u hÃQ¡ Aph¡g k„d¡e k„¿ep A¡ ‘|Z® k„¿ep 

“’u. v$p. s., ‘|Z® k„¿epAp¡ 2 A“¡ 3“u hÃQ¡ Aph¡g 

k„d¡e k„¿ep 
2

5
 A¡ ‘|Z® k„¿ep “’u.

×Y$uL$fZ dpV¡$“p v$pMgp

11. 
5

3
 A“¡ 

8

7
 hÃQ¡“u ÓZ k„d¡e k„¿epAp¡ ip¡^p¡. 

12. 
6

1
 A“¡ 

5

1
 hÃQ¡“u ÓZ k„d¡e k„¿epAp¡ ip¡^p¡.

13. 
7

3
 A“¡ 

7

5
 hÃQ¡“u Qpf k„d¡e k„¿epAp¡ ip¡^p¡.

 4. 
9

2
 A“¡ 

7

2
 hÃQ¡“u Qpf k„d¡e k„¿epAp¡ ip¡^p¡.

15. 
7

2
 A“¡ 

4

3
 hÃQ¡“u Qpf k„d¡e k„¿epAp¡ ip¡^p¡.

S>hpbp¡ : 1. 
40

25

8

5
=f p , 

40

26

20

13
=f p , 

40

27

 2. 
120

21

40

7
=f p , 

120

22

60

11
=f p , 

120

23

 3. 
21

10
, 

21

11
, 

21

12

7

4
=f p , 

21

13

 4. 
126

29
, 

126

30

21

5
=f p , 

126

31
, 

126

32

63

16
=f p

 5. 
28

9
, 

28

10

14

5
=f p , 

28

11
, 

28

12

7

3
=f p

“p¢^ :  S>¡ âï“ “„bfdp„ L¡$ âï“ ApNm õ¾$u“ (   ) d|L$hpdp„ Aph¡g R>¡, s¡ rhÛp’}Ap¡“u rhrh^ ndsp QL$pkZu L$f¡ s¡hp (CBQ – Competency 

Based Questions) âï“p¡ R>¡.
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13. k„¿epf¡Mp ‘f 2  v$ip®hp¡. 

  A¡L$ A¡L$d g„bpC“u bpSy>Ap¡hpmp Qp¡fk 

OABC(Sy>Ap¡ ApL©$rs 1)“p¡ rhQpf L$fp¡. 

  sd¡ ‘pe’pNp¡fk âd¡e ‘f’u Å¡C iL$p¡ R>p¡ L¡ $

OB = 1 12 2+  = 2 . rhQpf L$fp¡ L¡$ k„¿epf¡Mp ‘f 

sd¡ 2 “y„ r“ê$‘Z L¡$hu fus¡ L$fip¡? Ap M|b S> kfm R>¡. 

Qp¡fk OABC“u ApL©$rs“¡ k„¿epf¡Mp ‘f A¡hu fus¡ gC 

Åh L¡$ S>¡’u rifp¡tbvy$ O i|Þe ‘f Aph¡. (Sy>Ap¡ ApL©$rs 2)

ApL©$rs 2

 ®  Ap‘Z¡ ldZp„ S> Å¡e„y R>¡ L¡$ OB = 2 . ‘qfL$f Üpfp O“¡ 

L¡$ÞÖ gC OB S>¡V$gu rÓÄep gC k„¿epf¡Mp“¡ Pdp„ R>¡v$sy„ 

Qp‘ v$p¡fuA¡ Ðepf¡ dmsy„ k„¿epf¡Mp ‘f“y„ tbvy$ P A¡ 2 “¡ 

k„Ns tbvy$ ’pe R>¡.

14. k„¿epf¡Mp ‘f 3  v$ip®hp¡.

 afu ‘pR>p v$pMgp “„. 3“u ApL©$rs 2 ‘f AphuA¡.

ApL©$rs 3

  OB ‘f A¡L$d g„bpC“p¡ g„b BD v$p¡fuA¡. (Sy>Ap¡ ApL©$rs  3) 

‘pe’pNp¡fk âd¡e âdpZ¡ OD = ( )2 12 2+  = 3

dm¡. ‘qfL$f’u O L¡$ÞÖ A“¡ OD S>¡V$gu rÓÄep gC 

k„¿epf¡Mp“¡ Qdp„ R>¡v$sy„ A¡L$ Qp‘ v$p¡fuA¡. s¡’u tbvy$ Q A¡ 

3 “¡ k„Ns R>¡. Ap S> âdpZ¡ n L$p¡C ^“ ‘|Zp¯L$ lp¡e, sp¡ 

n 1– “y„ r“ê$‘Z L$ep® ‘R>u n “y„ r“ê$‘Z k„¿epf¡Mp ‘f

L$fu iL$pe R>¡.

ApL©$rs 1

epv$ fpMp¡

*  Ak„d¡e k„¿epAp¡ (Irrational numbers) : Å¡ k„¿ep 

s“¡ p ‘|Zp¯L$ A“¡ q i|Þe¡sf ‘|Zp¯L$ lp¡e s¡hp p, q dpV¡$ 

q

p
 õhê$‘dp„ d|L$u “p iL$pe, sp¡ s¡hu k„¿ep s“¡ Ak„d¡e 

k„¿ep L$l¡ R>¡.

 ®  buÆ fus¡, S>¡ k„¿ep k„d¡e k„¿ep “’u s¡“¡ Ak„d¡e k„¿ep 

L$l¡ R>¡. v$ip„i‘Ùrs dyS>b S>¡ k„¿ep“y„ v$ip„i õhê$‘ kpÞs 

A’hp A“„s Aph©Ñ “ lp¡e s¡hu k„¿ep“¡ Ak„d¡e k„¿ep 

L$l¡ R>¡. Ak„d¡e k„¿ep“¡ 
q

p
 õhê$‘¡ v$ip®hu iL$pe “l].

 ®  2 , 3 , 103  S>¡hu k„¿epAp¡ Ak„d¡e k„¿epAp¡ R>¡.

 ®  Ak„d¡e k„¿ep“y„ v$ip„i õhê$‘ A“„s A“ph©Ñ lp¡e R>¡. 

v$p. s., 0.01001000100001 ...

*  hpõsrhL$ k„¿epAp¡ (Real numbers) : k„d¡e k„¿epAp¡ s’p 

Ak„d¡e k„¿epAp¡“¡ A¡L$kp’¡ g¡sp S>¡ kd|l dm¡ s¡“¡ hpõsrhL$ 

k„¿epAp¡“p¡ kd|l L$l¡ R>¡. s¡“¡ k„L¡$s R hX¡$ v$ip®hhpdp„ Aph¡ R>¡.

*  L$p¡C ‘Z âpL©$rsL$ k„¿ep“p hN®d|m“p õhê$‘dp„ lp¡e 

s¡hu Ak„d¡e k„¿ep S>¡hu L¡$ 2 , 3 , 5  hN¡f¡“¡ 

‘pe’pNp¡fk“p âd¡e“p D‘ep¡N Üpfp Ap‘Z¡ k„¿epf¡Mp ‘f 

v$ip®hu iL$uA¡. s¡ dpV¡$ Ap‘Z¡ âpL©$rsL$ k„¿ep“¡ b¡ L¡$ s¡’u 

h^y k„¿epAp¡“p hN®“p kfhpmp sfuL¡$ v$ip®hhu ‘X¡$.

 v$p. s., 5  = 2 12 2+ , 21  = 4 2 12 2 2+ +  

*  âÐe¡L$ hpõsrhL$ k„¿ep“y„ k„¿epf¡Mp ‘f“p A¡L$ A“Þe tbvy$  

sfuL¡$ r“ê$‘Z L$fu iL$pe R>¡. A¡hu S> fus¡ k„¿epf¡Mp“y„ âÐe¡L$ 

tbvy$ A¡ A¡L$ hpõsrhL$ k„¿ep v$ip®h¡ R>¡. Ap L$pfZ’u  S> 

k„¿epf¡Mp“¡ hpõsrhL$ k„¿epf¡Mp L$l¡hpdp„ Aph¡ R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp
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11.  “uQ¡“p„ rh^p“p¡ kÐe R>¡ L¡$ AkÐe? L$pfZ krls S>hpb Ap‘p¡ :

 (iii)  v$f¡L$ Ak„d¡e k„¿ep A¡ hpõsrhL$ k„¿ep R>¡.

 ( ii )  k„¿epf¡Mp ‘f“y„ v$f¡L$ tbvy$ L$p¡CL$ âpL©$rsL$ k„¿ep m dpV¡$ 

m  õhê$‘“y„ lp¡e R>¡.

 (iii)  v$f¡L$ hpõsrhL$ k„¿ep A¡ Ak„d¡e k„¿ep R>¡.

 (iii)  Ap‘¡g rh^p“ kÐe R>¡. hpõsrhL$ k„¿ep“p kd|ldp„ 
v$f¡L$ k„d¡e k„¿ep s’p v$f¡L$ Ak„d¡e k„¿ep“p¡ kdph¡i
’pe R>¡.

 ( ii )  Ap‘¡g rh^p“ AkÐe R>¡. k„¿epf¡Mp ‘f v$ip®hhpdp„ 
Aphsu F>Z k„¿epAp¡ L$v$u ‘Z L$p¡C âpL©$rsL$ k„¿ep m 

dpV¡$ m  õhê$‘“u “ lp¡C iL¡$. L$p¡C ‘Z âpL©$rsL$ 
k„¿ep m dpV¡$ m  ^“ k„¿ep R>¡.

 (iii)  Ap‘¡g rh^p“ AkÐe R>¡. hpõsrhL$ k„¿epAp¡“p kd|ldp„ 

k„d¡e k„¿epAp¡ s’p Ak„d¡e k„¿epAp¡ b„“¡“p¡ kdph¡i 

’pe R>¡. Ap’u v$f¡L$ hpõsrhL$ k„¿ep k„d¡e k„¿ep A’hp 

Ak„d¡e k„¿ep lp¡C iL¡$.

12.  iy„ v$f¡L$ ^“ ‘|Zp¯L$“y„ hN®d|m Ak„d¡e lp¡e R>¡? Å¡ “p, sp¡ 

A¡hu A¡L$ k„¿ep“y„ Dv$plfZ Ap‘p¡ S>¡“y„ hN®d|m k„d¡e k„¿ep 

lp¡e.

  “p. v$f¡L$ ^“ ‘|Zp¯L$“y„ hN®d|m Ak„d¡e S> lp¡e s¡hy„ “’u. v$f¡L$ 

‘|Z®hN® k„¿ep L¡$ S>¡ l„d¡ip„ ^“ ‘|Zp¯L$ S> lp¡e, s¡“y„ hN®d|m 

l„d¡ip„ k„d¡e k„¿ep S> lp¡e.

 Dv$plfZ : 4  = 2, 9  = 3, 16  = 4, ...

 3.  5 “¡ k„¿epf¡Mp ‘f L¡$hu fus¡ v$ip®hu iL$pe s¡ bsphp¡.

  kp¥â’d k„¿epf¡Mp ‘f A¡L$ tbvy$ O ‘k„v$ L$fp¡, S>¡“¡ k„Ns 

k„¿ep 0 R>¡. ep¡Áe A¡L$d ‘k„v$ L$fu“¡ k„¿epf¡Mp ‘f tbvy$ A 

v$ip®hp¡, S>¡ k„¿ep 1“y„ r“ê$‘Z L$f¡. f¡MpM„X$ OA“¡ g„b lp¡e 

s¡hp¡ 1 A¡L$d g„bpC“p¡ f¡MpM„X$ AB v$p¡fp¡. f¡MpM„X$ OB 

v$p¡fp¡. lh¡, ‘pe’pNp¡fk“p âd¡e A“ykpf OB = 2  ’pe. 

f¡MpM„X$ OB“¡ g„b lp¡e s¡hp¡ 1 A¡L$d g„bpC“p¡ f¡MpM„X$ BC 

v$p¡fp¡. f¡MpM„X$ OC v$p¡fp¡. lh¡, OC = 3  ’pe. f¡MpM„X$ 

OC“¡ g„b lp¡e s¡hp¡ 1 A¡L$d g„bpC“p¡ f¡MpM„X$ CD v$p¡fp¡. 

f¡MpM„X$ OD v$p¡fp¡. lh¡, OD = 4  ’pe. f¡MpM„X$ OD“¡ 

g„b lp¡e s¡hp¡ 1 A¡L$d g„bpC“p¡ f¡MpM„X$ DE v$p¡fp¡. f¡MpM„X$ 

OE v$p¡fp¡. lh¡, OE = 5  ’pe. lh¡, O L¡$ÞÖ A“¡ OE 

rÓÄep gC hsy®m“p¡ A¡L$ Qp‘ v$p¡fp¡, S>¡ k„¿epf¡Mp“¡ Pdp„ R>¡v$¡. 

Apd, 5 “¡ k„¿epf¡Mp ‘f tbvy$ P Üpfp v$ip®hu iL$pe.

 V|„$L$u fus : 

 5 “y„ k„¿epf¡Mp ‘f r“ê$‘Z buÆ V|„$L$u fus¡ ‘Z L$fu iL$pe.

  k„¿epf¡Mp l ‘f 0“¡ k„Ns lp¡e s¡hy„ tbvy$ O ‘k„v$ L$fp¡. ep¡Áe 

A¡L$d ‘k„v$ L$fu“¡ OA = 2 A¡L$d ’pe s¡hy„ tbvy$ A k„¿epf¡Mp 

‘f gp¡. lh¡, L$pV$L$p¡Z OAP fQp¡. S>¡dp„ ) OAP = 90° 

A“¡ AP = 1 A¡L$d lp¡e. lh¡, ‘pe’pNp¡fk“p âd¡e A“ykpf, 

OP2 = OA2 + AP2 = (2)2 + (1)2 = 4 + 1 = 5.

 \ OP = 5

  lh¡, O L¡$ÞÖ A“¡ OP rÓÄep gC hsy®m“y„ A¡L$ Qp‘ v$p¡fp¡, 

S>¡ l “¡ Bdp„ R>¡v$¡. 5 “¡ k„¿epf¡Mp ‘f tbvy$ B Üpfp v$ip®hu 

iL$pe.

14.  hN®-âh©rÑ : hN®d|m Ly„$sg(Spiral)“u fQ“p : A¡L$ dp¡V$p¡ L$pNm 

gp¡ A“¡ “uQ¡ bsph¡gu ‘Ùrs’u "hN®d|m Ly„$sg'“u fQ“p L$fp¡. 

kp¥’u ‘l¡gp„ A¡L$ tbvy$ O gp¡ A“¡ A¡L$d g„bpC“p¡ f¡MpM„X$ 

OP1 v$p¡fp¡. OP1“¡ g„b lp¡e s¡hp¡ A¡L$d g„bpC“p¡ f¡MpM„X$ 

P1P2 v$p¡fp¡. (Sy>Ap¡ ApL©$rs) lh¡, f¡MpM„X$ OP2 ‘f A¡L$d 

g„bpC“p¡ g„b f¡MpM„X$ P2P3 v$p¡fp¡. Ðepf‘R>u f¡MpM„X$ OP3 

‘f A¡L$d g„bpC“p¡ g„b f¡MpM„X$ P3P4 v$p¡fp¡. Ap S> fus¡ 

Ap âq¾$ep Qpgy fpMu“¡ f¡MpM„X$ OPn – 1 ‘f A¡L$d g„bpC“p¡ 

g„b f¡MpM„X$ Pn – 1Pn d¡mhu iL$pe R>¡. Apd, Ap‘Z¡

O, P1, P2, P3, ..., Pn ... tbvy$Ap¡ d¡mhu iL$uiy„ A“¡ 
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 hpõsrhL$ k„¿ep A“¡ s¡“u v$ip„i Arcìe[¼s :

*  v$f¡L$ k„d¡e k„¿ep“¡ q

p
 õhê$‘dp„ gMu iL$pe R>¡; Äep„

p ‘|Zp¯L$ A“¡ q i|Þe¡sf ‘|Zp¯L$ lp¡e.

  lh¡, q

p
 õhê$‘“u k„d¡e k„¿ep“¡ v$ip„i õhê$‘dp„ v$ip®hhp 

dpV¡$ p “¡ q hX¡$ cpNhpdp„ Aph¡ R>¡. cpNam ip¡^hp“u q¾$ep 

v$frdep“ dmsu i¡j rhi¡ b¡ i¼espAp¡ Å¡hp dm¡ R>¡ :

 ( 1 )  cpNpL$pf“u q¾$ep“p AdyL$ sb½$p ‘R>u i¡j i|Þe

dm¡ R>¡.

  v$p. s., 
8

5

0.625

 8 5.000

– 4.8 

1 20

 –16 

.1940

  –40

.1910

  \ 
8

5
 = 0.625 Sy>Ap¡ Al] i¡j : 2, 4, 0

   Aphu k„¿epAp¡“¡ kfmsp’u v$ip„i õhê$‘dp„ ê$‘p„sqfs 

L$fu iL$pe R>¡.

 ( 2 )  cpNpL$pf“u q¾$ep“p AdyL$ sb½$p ‘R>u i¡j ¼epf¡e 

i|Þe ’su “’u, ‘f„sy i¡j“y„ ‘y“fphs®“ ’pe R>¡ A“¡ 

v$ip„i Arcìe[¼s ApNm“¡ ApNm h^su Åe R>¡.

  v$p. s., 
7

5

0.714285

 7 5.000000

– 49 

110

 – 7 

.1930

  – 28 

.19 20

   – 14 

 .19 60

   –  56 

  .19 40

    –  35

   .1915

  \ 
7

5
 = 0.714285714285 ...

  Sy>Ap¡ Al] i¡j :  1, 3, 2, 6, 4, 5 dm¡ R>¡. s¡ 

‘R>u ‘y“fphs®“ ’pe R>¡.

   Al], i¡j 1, 3, 2, 6, 4 A“¡ 5“y„ s¡ S> ¾$ddp„ 

afu “¡ afu ‘y“fphs®“ ’pe R>¡. cpNamdp„ 0 ‘|Zp¯L$ 

‘R>u A“y¾$d¡ 7, 1, 4, 2, 8 A“¡ 5“y„ s¡ S> ¾$ddp„ 

afu “¡ afu ‘y“fphs®“ ’pe R>¡. Ap“¡ A“„s Aph©Ñ 

Arcìe[¼s L$l¡hpe R>¡.

s¡d“¡ Å¡X$sp„ 2 , 3 , 4 , ...“¡ v$ip®hsy„ ky„v$f hN®d|m Ly„$sg dmi¡.

[ hN®d|m Ly„$sg“u fQ“p ]

×Y$uL$fZ dpV¡$“p v$pMgp

11. 3 “¡ k„¿epf¡Mp ‘f v$ip®hp¡. 

12. 7 “¡ k„¿epf¡Mp ‘f v$ip®hp¡.

13. 17 “¡ k„¿epf¡Mp ‘f v$ip®hp¡. [k|Q“ : 42 + 12 = 17 “p¡ D‘ep¡N L$fp¡.]

14. 13 “¡ k„¿epf¡Mp ‘f v$ip®hp¡. [k|Q“ : 32 + 22 = 13“p¡ D‘ep¡N L$fp¡.]

epv$ fpMp¡
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7
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7
7

 ®  Apd, S>¡ k„¿ep“u v$ip„i Arcìe[¼s kpÞs A’hp A“„s 

Aph©Ñ lp¡e, sp¡ s¡ k„¿ep k„d¡e k„¿ep R>¡.

 ®  L$p¡C ‘Z k„¿ep v$ip„i õhê$‘dp„ A“„s Aph©Ñ õhê$‘¡ 

Ap‘¡g lp¡e sp¡ s¡“¡ 
q

p
 õhê$‘dp„ gMu iL$pe R>¡.

 ®  Å¡ k„d¡e k„¿ep 0.ppp ... õhê$‘¡ lp¡e, sp¡ s¡“¡ 
p

9
  

õhê$‘¡ gMu iL$pe.

 ®  Å¡ k„d¡e k„¿ep 0.pqpq ... õhê$‘¡ lp¡e, sp¡ s¡“¡ 
pq

99
 

õhê$‘¡ gMu iL$pe.

 ®  Å¡ k„d¡e k„¿ep 0.pqrpqr ... õhê$‘¡ lp¡e, sp¡ s¡“¡ 
pqr

999
 õhê$‘¡ gMu iL$pe.

 ®  Å¡ L$p¡C b¡ k„d¡e k„¿epAp¡ Ap‘u lp¡e, sp¡ s¡d“u hÃQ¡“u 

A¡L$ L¡$ s¡’u h^y Ak„d¡e k„¿epAp¡ d¡mhu iL$pe.

 ®  2 , 3  hN¡f¡ S>¡hu Ak„d¡e k„¿epAp¡“u v$ip„i 

Arcìe[¼s A“„s A“ph©Ñ dm¡.

 ®  p  Ak„d¡e k„¿ep R>¡. p = 
7

22
 L¡$ p = 3.14 A¡ Apif¡ 

(ApkÞ“) d|ëep¡ R>¡.

 ®  Å¡ L$p¡C k„d¡e k„¿ep“u v$ip„i Arcìe[¼s A“„s Aph©Ñ 

lp¡e, ‘f„sy s¡dp„ v$ip„i-rQl¹“ ‘R>u“p b^p S> A„L$p¡ 

‘y“fphrs®s “ ’sp lp¡e, sp¡ s¡hu k„¿ep“¡ ‘Z 
q

p
 

õhê$‘dp„ kl¡gpC’u “uQ¡ dyS>b v$ip®hu iL$pe :

   a.bcd = 
q

p

    Äep„ p = v$ip„i-rQl¹““u AhNZ“p L$fsp„ b^p S> A„L$p¡ 

Üpfp b“su k„¿ep – v$ip„i-rQl¹““u AhNZ“p L$fsp„ 

‘y“fphrs®s “ ’sp lp¡e s¡hp A„L$p¡ Üpfp b“su k„¿ep.

   A¡V$g¡ L¡$ p = abcd – ab

   q =  v$ip„i-rQl¹“ bpv$ S>¡V$gp A„L$p¡ ‘y“fphrs®s ’sp lp¡e 

s¡V$gp 9 A“¡ S>¡V$gp A„L$p¡ ‘y“fphrs®s “ ’sp lp¡e 

s¡V$gp 0 Üpfp b“su k„¿ep.

   A¡V$g¡ L¡$ q = 990

   Apd, a.bcd = 
abcd ab

990

–

   v$p. s., 5.462 = 
990

5462 54–
 = 

990

5408

    3.4178 = 
9900

34178 341–
 = 

9900

33837

 ®  Å¡ L$p¡C k„¿ep“u v$ip„i Arcìe[¼s kpÞs lp¡e A’hp 

A“„s Aph©Ñ lp¡e, sp¡ A“¡ sp¡ S> s¡ k„¿ep k„d¡e k„¿ep R>¡.

 ®  Å¡ L$p¡C k„¿ep“u v$ip„i Arcìe[¼s A“„s A“ph©Ñ lp¡e, 

sp¡ A“¡ sp¡ S> s¡ k„¿ep Ak„d¡e k„¿ep R>¡.

 ®  V|„$L$dp„, k„d¡e k„¿ep“u v$ip„i Arcìe[¼s kpÞs A’hp 

A“„s Aph©Ñ lp¡e R>¡ A“¡ Ak„d¡e k„¿ep“u v$ip„i  

Arcìe[¼s A“„s A“ph©Ñ lp¡e R>¡.

 ®  k„d¡e k„¿ep q

p
dp„ Å¡ q = 2m5n (m A“¡ n ‘|Z® 

k„¿ep) lp¡e sp¡ s¡“u v$ip„i Arcìe[¼s kpÞs dm¡.

 ®  k„d¡e k„¿ep 
q

p
dp„ Å¡ q“¡ 2 A“¡ 5 rkhpe“p¡ L$p¡C 

‘Z ArhcpÄe Aheh lp¡e sp¡ s¡“u v$ip„i Arcìe[¼s 

A“„s Aph©Ñ dm¡.

15. 
3

10
, 

8

7
 A“¡ 

7

1
“u v$ip„i Arcìe[¼s d¡mhp¡.

 3.333...

 3 10.000

 9 

110

  9 

  10

   9 

   10

    9

    1

 i¡j : 1, 1, 1, 1, 1 ...

 cpS>L$ : 3

 \ 
3

10
 = 3.3

 0.142857...

7   1.000000

  7 

  30

  28 

   20

   14 

    60

    56 

     40

     35 

      50

      49

       1

 i¡j : 3, 2, 6, 4, 5, 1, 3, 2, 6, 4, 5, 1 ...

 cpS>L$ : 7   \ 
7

1
 = 0.142857

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

0.875

 8 7.000

64 

160

 56 

  40

  40

   0

 i¡j : 6, 4, 0

 cpS>L$ : 8

\ 
8

7
 = 0.875
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õhpÝepe 1.3 ‘p“p “„. 12 – 13

16.  kprbs L$fp¡ L¡$, 3.142678 k„d¡e k„¿ep R>¡. buÅ iåv$p¡dp„ 

p ‘|Zp¯L$ lp¡e A“¡ q i|Þe¡sf ‘|Zp¯L$ lp¡e s¡ âdpZ¡ 

3.142678“¡ 
q

p
 õhê$‘dp„ v$ip®hp¡.

  Al], 3.142678 = 
1000000

3142678
 R>¡ A“¡ s¡’u s¡ A¡L$ k„d¡e 

k„¿ep R>¡.

17.  kprbs L$fp¡ L¡$ 0.3333 ... = 0.3 “¡ p ‘|Zp¯L$ lp¡e A“¡

q i|Þe¡sf ‘|Zp¯L$ lp¡e s¡hp p, q dpV¡$ 
q

p
 õhê$‘dp„ 

v$ip®hu iL$pe R>¡.

  ^pfp¡ L¡$ x = 0.3333 ...

 \ 10x = 10 × (0.3333 ...) = 3.3333 ...

 lh¡, 3.3333 ... = 3 + 0.3333 ...

 \ 10x = 3 + x Äep„, x = 0.3333 ...

  s¡’u x dp„ DL¡$g d¡mhhp dpV¡$ 9x = 3 A¡V$g¡ L¡$ x = 
3

1
 

dm¡.

18.  kprbs L$fp¡ L¡$ 1.272727 ... = 1.27“¡ p ‘|Zp¯L$ lp¡e, q 

i|Þe¡sf ‘|Zp¯L$ lp¡e s¡hp p, q dpV¡$ 
q

p
 õhê$‘dp„ v$ip®hu 

iL$pe R>¡.

 ^pfp¡ L¡$, x = 1.272727 ...

  Al], b¡ A„L$p¡“y„ ‘y“fphs®“ ’pe R>¡. s¡’u Ap‘Z¡ b„“¡ bpSy> 

100 hX¡$ NyZuA¡, sp¡

 100x = 127.2727 ...

 s¡’u 100x = 126 + 1.2727 ... = 126 + x

 \ 100x – x = 126

 \ 99x = 126

 A¡V$g¡ L¡$, x = 
99

126
 = 

11

14
 dm¡. 

19.  kprbs L$fp¡ L¡$ 0.2353535 ... = 0.235 “¡ p ‘|Zp¯L$ lp¡e, 

q i|Þe¡sf ‘|Zp¯L$ lp¡e s¡hp p, q dpV¡$ 
q

p
 õhê$‘dp„ v$ip®hu 

iL$pe R>¡.

  ̂ pfp¡ L¡$, x = 0.2353535 ... = 0.235

  Al], Sy>Ap¡ L¡$ 2 ‘y“fphrs®s ’sp¡ “’u, ‘f„sy k„¿epS|>’ 35“y„ 

‘y“fphs®“ ’pe R>¡. Al], b¡ A„L$ ‘y“fphrs®s ’pe R>¡. s¡’u 

x“¡ 100 hX¡$ NyZhpdp„ Aph¡ R>¡. 

 \ 100x = 23.53535 ...

 \ 100x = 23.3 + 0.23535 ... = 23.3 + x

 A¡V$g¡ L¡$, 99x = 23.3

 99x = 
10

233
 S>¡’u x = 

990

233
 dmi¡.

10. 
7

1
 A“¡ 

7

2
 hÃQ¡“u A¡L$ Ak„d¡e k„¿ep ip¡^p¡.

  Ap‘Z¡ Å¡ey„ L¡$ 
7

1
 = 0.142857 R>¡. Ap’u A¡L$v$d kfmsp’u 

7

2
 = 0.285714  dm¡.

  
7

1
 A“¡ 

7

2
 hÃQ¡ A¡L$ Ak„d¡e k„¿ep ip¡^hp dpV¡$ A¡L$

A¡hu k„¿ep gCA¡ L¡$ S>¡ Ap k„¿epAp¡“u hÃQ¡ A¡L$ A“„s

A“ph©s k„¿ep lp¡e. Aphu A¡L$ k„¿ep“y„ Dv$plfZ 

0.150150015000150000 ... R>¡.

11.  “uQ¡“u k„¿epAp¡“¡ v$ip„i õhê$‘dp„ gMp¡ A“¡ s¡ L¡$hp âL$pf“u 

v$ip„i Arcìe[¼s R>¡, s¡ S>Zphp¡ :

 (iii) 
100

36
 ( ii ) 

1

1

1
 (iii) 4

8

1

 (iv) 
31

3
 ( v ) 

1

2

1
 (vi) 

4

2

00

3 9

 (iii)  
100

36
 = 0.36

  
100

36
“u v$ip„i Arcìe[¼s kpÞs R>¡.

 ( ii )  
11

1

0.0909

11 1.0000

1.99  

1.1100

1.1199

1.1191

  Apd, 
11

1
 = 0.0909 ... = 0.09

  
11

1
“u v$ip„i Arcìe[¼s A“„s Aph©Ñ R>¡.

 (iii)  4
8

1
 = 

8

33

 4.125

 8 33.000

32 

110

  8 

.1920

.1916 

.19 40

.19 40

.19 10

   Apd, 4
8

1
 = 4.125

  4
8

1
“u v$ip„i Arcìe[¼s kpÞs R>¡.
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 (iv)  
13

3

0.230769

13 3.000000

26 

140

 39  

.19100

.19 91 

.19  90

.19  78 

.19  120

.19  117

.19 1  3

   Apd, 
13

3
 = 0.230769230769 ... = 0.230769

  
13

3
“u v$ip„i Arcìe[¼s A“„s Aph©Ñ R>¡.

 ( v )  
11

2

0.18

11 2.00

11 

190

 88

.1 2

   Apd, 
11

2
 = 0.1818 ... = 0.18

  
11

2
“u v$ip„i Arcìe[¼s A“„s Aph©Ñ R>¡.

 (vi)  
400

329

   0.8225

400 329.0000

3200 

1 900

  800 

.191000

.1  800 

.19 2000

.19 2000

.19 1  0

   Apd, 
400

329
 = 0.8225

  
400

329
“u v$ip„i Arcìe[¼s kpÞs R>¡.

12.  sd¡ ÅZp¡ R>p¡ L¡$ 
7

1
 = 0.142857 R>¡. iy„ sd¡ Mf¡Mf 

cpNpL$pf“u gp„bu âq¾$ep L$ep® hNf 
7

2
, 

3

7
, 

4

7
, 

5

7
, 

6

7
“u v$ip„i Arcìe[¼s iy„ dmi¡ s¡“y„ A“ydp“ L$fu iL$ip¡? 

Å¡ lp, sp¡ L¡$hu fus¡?

 (k|Q“ :  
7

1
“y„ d|ëe d¡mhsu hMs¡ dmsu i¡j“y„ Ahgp¡L$“ 

L$fp¡.)

  cpNpL$pf“u fus¡ 
7

1
“u v$ip„i Arcìe[¼s d¡mhsp Å¡hp dm¡ 

R>¡ L¡$ i¡j A“y¾$d¡ 3, 2, 6, 4, 5 A“¡ 1 Apìep bpv$ 

‘y“fphrs®s ’pe R>¡ s’p cpNamdp„ A„L$p¡ 1, 4, 2, 8, 5 

A“¡ 7 Apìep bpv$ ‘y“fphrs®s ’pe R>¡. Ap’u 
7

2
“u v$ip„i 

Arcìe[¼sdp„ A„L$p¡ 2, 8, 5, 7, 1 A“¡ 4 Aphi¡ A“¡ 

‘y“fphrs®s ’i¡.

 Apd,

 
7

2
 = 2 × 

7

1
 = 2 × 0.142857 = 0.285714,

 
7

3
 = 3 × 

7

1
 = 3 × 0.142857 = 0.428571,

 
7

4
 = 4 × 

7

1
 = 4 × 0.142857 = 0.571428,

 
7

5
 = 5 × 

7

1
 = 5 × 0.142857 = 0.714285,

 
7

6
 = 6 × 

7

1
 = 6 × 0.142857 = 0.857142.

13.  p ‘|Zp¯L$ lp¡e, q i|Þe¡sf ‘|Zp¯L$ lp¡e s¡hp 
q

p
 õhê$‘dp„ 

“uQ¡“u k„¿epAp¡“¡ v$ip®hp¡ :

 (iii) 0.6  ( ii ) 0.47  (iii) 0.001

 (iii)  0.6

   ̂ pfp¡ L¡$, x = 0.6

  \ x = 0.6666 ...

  \ 10x = 6.6666 ...

  \ 10x = 6 + x

  \ 10x – x = 6

  \ 9x = 6

  \ x = 
9

6

  \ x = 
3

2

  Apd, 0.6 = 
3

2

 ( ii )  0.47

   ̂ pfp¡ L¡$, x = 0.47

  \ x = 0.4777 ...

  \ 10x = 4.7777 ...

  \ 10x = 4.3 + 0.4777 ...

  \ 10x = 4.3 + x

  \ 9x = 4.3

  \ 9x = 
10

43

  \ x = 
90

43

  Apd, 0.47 = 
90

43
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 (iii)  0.001

   ̂ pfp¡ L¡$, x = 0.001

  \ x = 0.001001001 ...

  \ 1000x = 1.001001001 ...

  \ 1000x = 1 + 0.001001001 ...

  \ 1000x = 1 + x

  \ 999x = 1

  \ x = 
999

1

  Apd, 0.001 = 
999

1

 4.  0.99999 ... “¡ 
q

p
 õhê$‘dp„ v$ip®hp¡. iy„ sd“¡ sdpfp S>hpb’u 

Apòe® ’pe R>¡? sdpfp rinL$ A“¡ hN®“p kl-AÝepeuAp¡ 

kp’¡ sdpfp S>hpb“u kÐep’®sp“u QQp® L$fp¡.

  ̂ pfp¡ L¡$, x = 0.99999 ...

 \ 10x = 9.99999 ...

 \ 10x = 9 + 0.99999 ...

 \ 10x = 9 + x

 \ 9x = 9

 \ x = 1

 Apd, 0.99999 ... = 1

 buÆ fus¡ L$luA¡ sp¡ 0.9 = 1.

  "epv$ fpMp¡'dp„ Ap‘¡g r“ed 0.m = 
m

9
 dyS>b ‘Z Ap‘Z“¡  

0.9 = 
9

9
 = 1 dm¡. Ap S>hpb Apòe®S>“L$ gpN¡ R>¡. 

lL$uL$sdp„ A¡hu L$p¡C S> k„d¡e k„¿ep 
q

p
 i¼e “’u S>¡“u 

v$ip„i Arcìe[¼s 0.9 ’pe.

 Apd, 0.9 a¼s L$pë‘r“L$ ‘qf[õ’rs“u k„¿ep R>¡.

  A“„s Aph©Ñ k„¿epAp¡ 0.3 A“¡ 0.6“p¡ kfhpmp¡ g¡sp„ 

0.9 dm¡ s¡d gpN¡ R>¡, ‘f„sy 0.3 =
3

1
 A“¡ 0.6 = 

3

2

lp¡hp’u 0.3 + 0.6 = 
3

1
 + 

3

2
 = 

3

3
 = 1 S> ’pe.

 5.  
17

1
“u v$ip„i Arcìe[¼sdp„ ‘y“fphrs®s A„L$p¡“u k„¿ep h^ydp„ 

h^y L¡$V$gu li¡? sdpfp¡ S>hpb cpNpL$p$f L$fu“¡ QL$pkp¡.

  
17

1
“u v$ip„i Arcìe[¼sdp„ ‘y“fphrs®s A„L$p¡“u k„¿ep h^ydp„ 

h^y 16 (17 – 1) lp¡C iL¡$.

   0.0588235294117647

 17  1.0000000000000000

     85 

     150

     136  

      140

      136  

        40

        34  

         60

         51  

          90

          85  

           50

           34  

           160

           153  

             70

             68  

              20

              17  

               30

               17  

               130

               119  

                110

                102  

                  80

                  68  

                  120

                  119 

                    1

 Apd, 
17

1
 = 0.0588235294117647

  Al], 
17

1
“u v$ip„i-Arcìe[¼sdp„ 17 – 1 = 16 A„L$p¡ 

‘y“fphrs®s ’pe R>¡, ‘f„sy v$f¡L$ âpL©$rsL$ k„¿ep m dpV¡$

m

1
“u v$ip„i Arcìe[¼sdp„ (m – 1) A„L$p¡“y„ S> ‘y“fphs®“ ’pe 

s¡ kÐe “’u. v$p. s., 
13

1
 = 0.076923 dp„ 13 – 1 = 12 

“l], ‘f„sy a¼s 6 A„L$p¡“y„ S> ‘y“fphs®“ ’pe R>¡.

16.  S>¡dp„ p A“¡ q“¡ 1 rkhpe“p¡ L$p¡C kpdpÞe Aheh “ lp¡e 
s’p S>¡“u v$ip„i Arcìe[¼s kpÞs lp¡e s¡hp 

q

p
 (q ¹ 0) 

õhê$‘“p k„d¡e k„¿ep“p„ L¡$V$gp„L$ Dv$plfZ gp¡. (Äep„, p A“¡ 
q ‘|Zp¯L$ R>¡ A“¡ q ¹ 0 R>¡.) iy„ sd¡ A“ydp“ gNphu iL$p¡ 

R>p¡ L¡$ q A¡ L$ep NyZ^d®“y„ ‘pg“ L$fhy„ Å¡CA¡?

  
2

1
 = 0.5, 

5

1
 = 0.2, 

10

1
 = 0.1,

  
4

1
 = 0.25, 

8

1
 = 0.125, 

16

1
 = 0.0625,

  
25

1
 = 0.04, 

125

1
 = 0.008, 

625

1
 = 0.0016,

  
20

1
 = 0.05, 

50

1
 = 0.02 hN¡f¡.

 ‘f„sy, 
3

1
 = 0.3, 

7

1
= 0.142857, 

6

1
 = 0.16 hN¡f¡.

  D‘fp¡¼s Dv$plfZp¡ ‘f’u A“ydp“ ’C iL¡$ R>¡ L¡$ k„d¡e k„¿ep 

q

p
dp„ Å¡ q“¡ 2 A“¡ 5 rkhpe“p L$p¡C ‘Z ArhcpÄe 

Ahehp¡ “ lp¡e sp¡ A“¡ sp¡ S> q

p
“u v$ip„i Arcìe[¼s 

kpÞs õhê$‘“u lp¡e. buÅ iåv$p¡dp„ L$lu iL$pe L¡$ k„d¡e k„¿ep  

q

p
“u v$ip„i Arcìe[¼s kpÞs õhê$‘“u Ðepf¡ S> lp¡e Äepf¡ 

q = 2m5n lp¡e; Äep„, m A“¡ n ‘|Z® k„¿epAp¡ lp¡e.
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17.  S>¡“u v$ip„i Arcìe[¼s A“„s A“ph©Ñ lp¡e s¡hu ÓZ k„¿epAp¡ 

gMp¡.

  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ Ak„d¡e k„¿ep“u v$ip„i Arcìe[¼s 

A“„s A“ph©Ñ lp¡e R>¡. Ak„d¡e k„¿epAp¡ Ak„¿e (ANrZs) 

R>¡. s¡ ‘¥L$u“u ÓZ Ak„d¡e k„¿epAp¡ v$ip„i õhê$‘dp„ “uQ¡ 

v$ip®h¡g R>¡ :

  0.01001000100001 ...,

 0.02002000200002 ..., 

 0.50500500050000 ... .

  Ak„d¡e k„¿epAp¡ S>¡hu L¡$ 2 , 3 , 5 , 103  hN¡f¡“u 

v$ip„i Arcìe[¼s l„d¡ip„ A“„s A“ph©Ñ lp¡e R>¡.

18.  k„d¡e k„¿epAp¡ 
7

5
 A“¡ 

11

9
“u hÃQ¡ Aph¡gu ÓZ rcÞ“ 

Ak„d¡e k„¿epAp¡ ip¡^p¡.

  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ 
7

5
 = 0.714285 A“¡ 

11

9
 = 0.81. 

Ap b¡ A“„s Aph©Ñ k„d¡e k„¿epAp¡“u hÃQ¡ Ak„¿e Ak„d¡e 

k„¿epAp¡ Aph¡g R>¡. s¡ ‘¥L$u“u ÓZ Ak„d¡e k„¿ep “uQ¡ v$ip®ìep 

dyS>b“u gC iL$pe :

 0.720720072000 ...,

 0.750750075000 ...,

 0.780780078000 ... .

  D‘fp¡¼s k„¿epAp¡“u v$ip„i Arcìe[¼s A“„s A“ph©Ñ lp¡hp’u 

s¡Ap¡ Ak„d¡e k„¿epAp¡ R>¡.

19.  “uQ¡“u k„¿epAp¡“y„ k„d¡e A“¡ Ak„d¡e k„¿epAp¡dp„ hN}L$fZ 

L$fp¡ :

 (iii) 23    ( ii ) 225  (iii) 0.3796

 (iv) 7.478478 ... ( v ) 1.101001000100001 ...

 (iii)  23 : 23 A¡ Ak„d¡e k„¿ep R>¡. 

 ( ii )  225 : 225 = 15 A¡ k„d¡e k„¿ep R>¡.

 (iii)  0.3796 : 0.3796 A¡ k„d¡e k„¿ep R>¡.

 (iv)   7.478478 ... : 7.478478 ... = 7.478 A¡ k„d¡e 

k„¿ep R>¡.

 ( v )  1.101001000100001 ... :

  1.101001000100001 A¡ Ak„d¡e k„¿ep R>¡.

×Y$uL$fZ dpV¡$“p v$pMgp

11.  “uQ¡“u k„¿epAp¡“¡ q

p
 õhê$‘dp„ v$ip®hp¡, Äep„ p A“¡ q 

‘|Zp¯L$ R>¡ s’p q ¹ 0 :

 ( 1 ) 0.4  ( 2 ) 0.43  ( 3 ) 0.547

 2.   “uQ¡“u k„¿epAp¡“¡ q

p
 õhê$‘dp„ v$ip®hp¡, Äep„ p A“¡ q 

‘|Zp¯L$ R>¡ s’p q ¹ 0 :

 ( 1 ) 0.64  ( 2 ) 0.752  ( 3 ) 1.34

13.  “uQ¡“u k„¿epAp¡“¡ q

p
 õhê$‘dp„ v$ip®hp¡, Äep„ p A“¡ q 

‘|Zp¯L$ R>¡ s’p q ¹ 0 :

 ( 1 ) 1.27  ( 2 ) 2.8  ( 3 ) 3.52

14.  “uQ¡“u k„¿epAp¡“¡ q

p
 õhê$‘dp„ v$ip®hp¡, Äep„ p A“¡ q 

‘|Zp¯L$ R>¡ s’p q ¹ 0 :

 ( 1 ) 4.05  ( 2 ) 3.68  ( 3 ) 2.576

15. “uQ¡“u k„¿epAp¡“¡ v$ip„i õhê$‘dp„ gMp¡ :

 ( 1 ) 
11

4
  ( 2 ) 

7

5
  ( 3 ) 

110

37

16. 
7

3
 A“¡ 

7

4
 hÃQ¡“u A¡L$ Ak„d¡e k„¿ep ip¡^p¡.

 7.  kfhpmp¡ L$fp¡ : 0.45 + 0.23

 8.  kfhpmp¡ L$fp¡ : 0.36 + 0.28

S>hpbp¡ : 1. ( 1 ) 
9

4
 ( 2 ) 

99

43
 ( 3 ) 

999

547

 2. ( 1 ) 
45

29
 ( 2 ) 

198

149
 ( 3 ) 

90

121

 3. ( 1 ) 
11

14
 ( 2 ) 

9

26
 ( 3 ) 

99

349

 4. ( 1 ) 
18

73
 ( 2 ) 

45

166
 ( 3 ) 

990

2551

 5. ( 1 ) 0.36  ( 2 ) 0.714285  ( 3 ) 0.336

 6. 0.50500500050000 ...

 7. 0.68 A’hp 
99

68

 8. 0.65 A’hp 
90

59
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*  Ak„d¡e k„¿epAp¡“u NprZrsL$ âq¾$epAp¡ : b¡ Ak„d¡e 

k„¿epAp¡“p kfhpmp, bpv$bpL$u, NyZpL$pf A“¡ cpNpL$pf 

Ak„d¡e k„¿epAp¡ S> lp¡e A¡hy„ “’u. Ap ‘qfZpdp¡ k„d¡e 

k„¿epAp¡ ‘Z lp¡C iL¡$.

 v$p. s.,

 3 + 5  A“¡ 3 – 5  dpV¡$

 (3 + 5 ) + (3 – 5 ) = 6, S>¡ k„d¡e k„¿ep R>¡.

 hmu, (3 + 5 ) × (3 – 5 ) = (3)2 – ( 5 )2

   = 9 – 5

   = 4, S>¡ k„d¡e k„¿ep R>¡.

 Apd, Ak„d¡e k„¿epAp¡ k„h©Ñsp“p¡ NyZ^d® ^fphsu “’u.

  Ak„d¡e k„¿epAp¡ kfhpmp s’p NyZpL$pf rhi¡ ¾$d“p¡ A“¡ 

S|>’“p¡ NyZ^d® ^fph¡ R>¡. hmu (k„d¡e k„¿epAp¡“u S>¡d) 

rhcpS>““p¡ NyZ^d® ‘Z ^fph¡ R>¡.

*  ̂ “ hpõsrhL$ k„¿ep“p n-d|m : Å¡ a ^“ hpõsrhL$ k„¿ep 

lp¡e s’p n âpL©$rsL$ k„¿ep lp¡e, sp¡ A¡L$ A“¡ dpÓ A¡L$ S>

^“ hpõsrhL$ k„¿ep x dm¡, S>¡’u xn = a.

  Ap k„¿ep x“¡ a“y„ ^“ n-d|m L$l¡ R>¡ s’p x = an

gMpe R>¡.

*  Ap‘Z¡ õhuL$pfuiy„ L¡$ 0n = 0 A“¡ 0n  = 0

 (n âpL©$rsL$ k„¿ep)

*  x2  = |x| ’pe.

 A¡V$g¡ L¡$ 36  = 6 gMpe.

  ‘f„sy 36“y„ hN®d|m (iåv$p¡dp„ gMpe Ðepf¡) 6 A’hp

– 6 R>¡.

*  Å¡ a, b, c, d ^“ hpõsrhL$ k„¿epAp¡ lp¡e, sp¡

 ( 1 ) ab  = a b

 ( 2 ) 
b

a
 = 

b

a

 ( 3 ) ( a  + b ) ( a  – b ) = a – b

 ( 4 ) (a + b ) (a – b ) = a2 – b

 ( 5 ) ( a  + b ) ( c  + d ) 

= ac  + ad  + bc  + bd

 ( 6 ) ( a  k b )2 = a k 2 ab  + b

*  ANÐe“p„ spfZp¡ :

 ( 1 )  i|Þe¡sf k„d¡e k„¿ep“p¡ Ak„d¡e k„¿ep kp’¡“p¡ kfhpmp¡ 

A’hp saphs A’hp NyZpL$pf Ak„d¡e k„¿ep R>¡.

 ( 2 )  i|Þe¡sf k„d¡e k„¿ep“¡ Ak„d¡e k„¿ep hX¡$ cpNsp„

cpNam Ak„d¡e k„¿ep dm¡ R>¡.

 ( 3 )  b¡ Ak„d¡e k„¿epAp¡“p¡ kfhpmp¡, saphs, NyZpL$pf 

A’hp cpNpL$pf k„d¡e k„¿ep A’hp Ak„d¡e k„¿ep 

lp¡C iL¡$.

*  k„d¡euL$fZ (Rationalization) : L$p¡C Ak„d¡e k„¿ep“¡ 

i¼e lp¡e sp¡ ep¡Áe Ak„d¡e k„¿ep hX¡$ NyZu“¡ NyZ“am 

k„d¡e d¡mhhp“u fus“¡ k„d¡euL$fZ L$l¡ R>¡.

*  ̂ “ hpõsrhL$ k„¿ep a dpV¡$ a “¡ cp¥rdrsL$ fus¡ d¡mhhp“u 

fQ“p :

 ( 1 ) qL$fZ AX gp¡.

 ( 2 )  AB = a A¡L$d ’pe s¡hy„ tbvy$ B, qL$fZ AX D‘f 

gp¡.

 ( 3 ) BC = 1 A¡L$d ’pe s¡hy„ tbvy$ C qL$fZ BX ‘f gp¡.

 ( 4 ) f¡MpM„X$ AC“y„ dÝetbvy$ P d¡mhp¡.

 ( 5 ) P“¡ L¡$ÞÖ gC AP S>¡V$gu rÓÄephpmy„ A^®hsy®m v$p¡fp¡.

 ( 6 )  f¡MpM„X$ AC ‘f B ApNm g„b v$p¡fp¡, S>¡ A^®hsy®m“¡ 

Ddp„ R>¡v$¡.

 ( 7 ) BD = a

 “p¢^ :  Ap fQ“p’u kprbs ’pe R>¡ L¡$ âÐe¡L$ ^“ hpõsrhL$ 

k„¿ep a dpV¡$ a “y„ A[õsÐh R>¡.

*  
5

1
“y„ k„¿epf¡Mp ‘f r“ê$‘Z L$fhy„ kl¡gy„ “’u, ‘f„sy

5

1
= 

5

1
 × 

5

5
 = 

5

5
 g¡hp’u s¡“y„ r“ê$‘Z kl¡gpC’u 

’C iL¡$. Al] 5 “¡ 5  hX¡$ NyZhp’u k„d¡e k„¿ep 

dm¡ R>¡. s¡’u 5 “¡ 5 “p¡ k„d¡eL$pfL$ Aheh L$l¡ R>¡.

( a + b ) s’p ( a – b ) b„“¡ ‘fõ‘f“p k„d¡eL$pfL$ 

Aheh R>¡.

  Apd, Äepf¡ L$p¡C Arcìe[¼s“p R>¡v$dp„ hN®d|mhpmy„ ‘v$ 

(A’hp L$fZu rQl¹““u A„v$f“u k„¿ep) lp¡e Ðepf¡ S>¡“p¡ 

R>¡v$ A¡L$ k„d¡e k„¿ep lp¡e s¡hu kdsyëe Arcìe[¼sdp„ s¡“¡ 

ê$‘p„sqfs L$fhp“u ‘Ùrs“¡ R>¡v$“y„ k„d¡euL$fZ (Rationalising 

the denominator) L$l¡ R>¡.

epv$ fpMp¡
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"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11.  7 5 , 
5

7
, 2  + 21, p –  2 A¡ Ak„d¡e k„¿epAp¡ 

R>¡ L¡$ “rl? QL$pkp¡.

  5  = 2.236 ..., 2  = 1.4142 ..., p = 3.1415 ... R>¡.

  s¡’u

  7 5= 15.652 ..., 
5

7
 = 

5 5

7 5
 = 

5

7 5
 = 3.1304 ... 

’pe.

 2 +21 = 22.4142 ..., p – 2 = 1.1415 ... .

  Ap b^u k„¿epAp¡ A“„s A“ph©Ñ v$ip„i Arcìe[¼s R>¡. s¡’u 

Ap b^u k„¿epAp¡ Ak„d¡e k„¿epAp¡ R>¡. 

12. 2 2  + 5 3  A“¡ 2  – 3 3 “p¡ kfhpmp¡ L$fp¡.

  (2 2  + 5 3 ) + ( 2  – 3 3 )

 = (2 2 + 2 ) + (5 3  – 3 3 )

 = (2 + 1) 2  + (5 – 3) 3

 = 3 2  + 2 3

13. 6 5 “p¡ 2 5  kp’¡ NyZpL$pf L$fp¡.

  6 5  × 2 5  = 6 × 2 × 5  × 5  = 12 × 5 = 60

14. 8 15 “p¡ 2 3  hX¡$ cpNpL$pf L$fp¡.

  8 15  / 2 3  = 
2 3

8 3 5×
 = 4 5

15. “uQ¡“p âï“p¡dp„ kpvy$„ ê$‘ Ap‘p¡ :

 (iii)  (5 + 7 )(2 + 5 )

 ( ii ) (5 + 5 )(5 – 5 )

 (iii) ( 3  + 7 )2

 (iv) ( 11  – 7 )( 11  + 7 )

 (iii)  (5 + 7 ) (2 + 5 )

  = 10 + 5 5  + 2 7  + 35

 ( ii ) (5 + 5 ) (5 – 5 ) = 52 – ( 5 )2

   = 25 – 5 = 20

 (iii) ( 3  + 7 )2 = ( 3 )2 + 2 3 7 + ( 7 )2

   = 3 + 2 21  + 7 = 10 + 2 21

 (iv) ( 11  – 7 ) ( 11  + 7 ) = ( 11 )2 – ( 7 )2

   = 11 – 7 = 4

16. 
2

1
“p R>¡v$“y„ k„d¡euL$fZ L$fp¡.

  Ap‘Z¡ S>¡“p¡ R>¡v$ k„d¡e k„¿ep lp¡e A¡hu A¡L$ kdL$n 

Arcìe[¼sdp„ 
2

1
“¡ v$ip®huiy„. Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$

2 · 2  k„d¡e k„¿ep R>¡. Ap‘Z¡ A¡ ‘Z ÅZuA¡ R>uA¡ L¡$ 

2

1
“¡ 

2

2
 hX¡$ NyZhp’u s¡“¡ kdL$n Arcìe[¼s dm¡ R>¡, 

L$pfZ L¡$ 
2

2
 = 1 R>¡. Ap b„“¡ sÕep¡“¡ c¡Np„ L$fuA¡ sp¡ 

Ap‘Z“¡ 
2

1
 = 

2

1
 × 

2

2
 = 

2

2
 dm¡. Ap õhê$‘dp„ 

k„¿epf¡Mp ‘f 
2

1
“y„ r“ê$‘Z L$fhy„ kl¡gy„ ’C Åe. Ap tbvy$ 

0 A“¡ 2 “¡ k„Nstbvy$Ap¡“¡ Å¡X$sp f¡MpM„X$“y„ dÝetbvy$ R>¡.

17. 
2 3

1

+
“p R>¡v$“y„ k„d¡euL$fZ L$fp¡.

 
2 3

1

+
 = 

2 3

1

+
 × 

–2 3

2 3–
 = 

4 3

2 3

–

–
 = 2 – 3

18. 
3 5

5

–
“p R>¡v$“y„ k„d¡euL$fZ L$fp¡.

 
3 5

5

–
 = 

3 5

5

–
 × 

3 5

3 5

+

+

  = 
( )

3 5

5 3 5

–

+

  = 
2

5–e o ( 3  + 5 )

19. 
7 3 2

1

+
“p R>¡v$“y„ k„d¡euL$fZ L$fp¡.

 
7 3 2

1

+
 = 

7 3 2

1

+
 × 

–7 3 2

7 3 2–f p
  = 

49 18

7 3 2

–

–

  = 
31

7 3 2–

11.  Ap‘¡gu k„¿epAp¡“y„ k„d¡e A“¡ Ak„d¡e k„¿epAp¡dp„ hN}L$fZ 

L$fp¡ :

 (iii) 2 – 5  ( ii ) (3 + 23 ) – 23

 (iii) 
7

2

7

7
 (iv) 

1

2
 ( v ) 2p

 (iii)  2 – 5  A¡ Ak„d¡e k„¿ep R>¡, L$pfZ L¡$ s¡ k„d¡e k„¿ep 

2 A“¡ Ak„d¡e k„¿ep 5 “p¡ saphs R>¡.

 ( ii )  (3 + 23 ) – 23  = 3 + 23  – 23  = 3. 

Ap’u (3 + 23 ) – 23  A¡ b¡ Ak„d¡e k„¿epAp¡

(3 + 23 ) A“¡ 23 “p¡ saphs lp¡hp R>sp„ k„d¡e 

k„¿ep R>¡.

õhpÝepe 1.4 ‘p“p “„. 17 – 18
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 4.  .9 3 “¡ k„¿epf¡Mp ‘f v$ip®hp¡.

 (iii)  
7 7

2 7
 = 

7

2
. Ap’u 

7 7

2 7
 A¡ b¡ Ak„d¡e k„¿ep“p 

NyZp¡Ñf õhê$‘dp„ lp¡hp R>sp„ k„d¡e k„¿ep R>¡.

 (iv)  
2

1
 A¡ k„d¡e k„¿ep 1 s’p Ak„d¡e k„¿ep 2 “p¡ 

NyZp¡Ñf lp¡hp’u Ak„d¡e k„¿ep R>¡.

 ( v )  2p  A¡ Ak„d¡e k„¿ep R>¡, L$pfZ L¡$

  2 × p  = 2 × 3.1415 ... = 6.2830 ...

  A“„s A“ph©Ñ v$ip„i k„¿ep R>¡.

12.  kpvy$„ ê$‘ Ap‘p¡ :

 (iii) (3 + 3 )(2 + 2 )

 ( ii ) (3 + 3 )(3 – 3 )

 (iii) ( 5 + 2 )2

 (iv) ( 5 – 2 )( 5 + 2 )

 (iii) (3 + 3 )(2 + 2 ) = 6 + 3 2  + 2 3  + 6

 ( ii ) (3 + 3 )(3 – 3 ) = (3)2 – ( 3 )2 = 9 – 3 = 6

 (iii) ( 5 + 2 )2 = ( 5 )2 + 2 5 2  + ( 2 )2

  = 5 + 2 10  + 2

  = 7 + 2 10

 (iv) ( 5 – 2 )( 5 + 2 ) = ( 5 )2 – ( 2 )2

  = 5 – 2

  = 3

13.  epv$ L$fp¡ L¡$ p “¡ A¡L$ hsy®m“p ‘qfO (c) A“¡ s¡“p 

ìepk (d)“p NyZp¡Ñf sfuL¡$ v$ip®hhpdp„ Aph¡ R>¡. A¡V$g¡ L¡$

p = 
d

c
. s¡ rhfp¡^pcpku R>¡, L$pfZ L¡$ p  A¡ Ak„d¡e k„¿ep 

R>¡. Ap rhfp¡^pcpk“p¡ DL¡$g L¡$hu fus¡ gphip¡?

  p “¡ A¡L$ hsy®m“p ‘qfO (c) A“¡ s¡“p ìepk (d)“p NyZp¡Ñf 

sfuL¡$ v$ip®hhpdp„ Aph¡ R>¡. ¾$rdL$ rh‘ygv$ri®sp“u ‘Ùrsdp„ Ap‘Z¡ 

Å¡ey„ L¡$ S>¡d S>¡d rh‘ygv$ri®sp“u k„¿ep h^pfsp S>CA¡ s¡d 

s¡d h^y Qp¡L$kpC âpàs ’pe R>¡, ‘f„sy L$p¡C ‘Z b¡ hpõsrhL$ 

k„¿epAp¡“u hÃQ¡ A“„s hpõsrhL$ k„¿epAp¡ fl¡g lp¡hp’u 

‘qfO (c) A“¡ ìepk (d)“y„ Qp¡½$k dp‘ ÅZhy„ Ai¼e R>¡. 

Å¡ Ap‘Z¡ rh‘ygv$ri®sp“u k„¿ep h^pfuA¡, sp¡ v$f¡L$ sb½¡$ 

Ap dp‘dp„ ’p¡X$p¡ saphs Aph¡ S>. A¡hy„ ‘Z i¼e lp¡e L¡$ 

‘qfO (c) A’hp / A“¡ ìepk (d)“y„ dp‘ Ak„d¡e k„¿epdp„ 

dm¡. Ap’u S> p = 
d

c
 lp¡hp R>sp„ p A¡ Ak„d¡e k„¿ep R>¡ 

s¡dp„ L$p¡C S> rhfp¡^pcpk “’u.

  fQ“p“p dyØp :

 ( 1 ) qL$fZ AX v$p¡fp¡.

 ( 2 )  qL$fZ AX ‘f tbvy$ B A¡hy„ gp¡ L¡$ S>¡’u AB = 9.3 

A¡L$d ’pe.

 ( 3 )  qL$fZ BX ‘f tbvy$ C A¡hy„ gp¡ L¡$ S>¡’u BC = 1 A¡L$d 

’pe.

 ( 4 )  f¡MpM„X$ AC“¡ Pdp„ R>¡v$sp¡ f¡MpM„X$ AC“p¡ g„bqÜcpS>L$ 

v$p¡fp¡.

 ( 5 ) P“¡ L¡$ÞÖ gC AP S>¡V$gu rÓÄep“y„ A¡L$ A^®hsy®m v$p¡fp¡.

 ( 6 )  B tbvy$A¡ f¡MpM„X$ AC“p¡ g„b v$p¡fp¡ S>¡ A^®hsy®m“¡ Ddp„ 

R>¡v$¡. f¡MpM„X$ BD“u g„bpC .9 3  A¡L$d ’i¡.

 ( 7 )  B“¡ k„Ns k„¿ep 0 gp¡. B“¡ L¡$ÞÖ gC BD S>¡V$gu 

rÓÄep“p¡ Qp‘ v$p¡fp¡, S>¡ qL$fZ BX“¡ Kdp„ R>¡v$¡. K“¡ 

k„Ns k„¿ep .9 3  ’i¡.

 Apd, tbvy$ K Üpfp .9 3 “¡ k„¿epf¡Mp ‘f v$ip®h¡g R>¡.
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15.  Ap‘¡g k„¿epAp¡“p R>¡v$“y„ k„d¡euL$fZ L$fp¡ :

 (iii) 
1

7
 ( ii ) 

7 6

1

–

 (iii) 
5 2

1

+
 (iv) 

7 2

1

–

 (iii) 
7

1
 = 

7

1
 × 

7

7
 = 

7

7

 ( ii ) 
7 6

1

–
 = 

7 6

1

–
 × 

7 6

7 6

+

+

  = 
7 6

7 6

–

+
 = 7  + 6

 (iii) 
5 2

1

+
 = 

5 2

1

+
 × 

5 2

5 2

–

–

  = 
5 2

5 2

–

–

  = 
3

5 2–

 (iv) 
7 2

1

–
 = 

7 2

1

–
 × 

7 2

7 2

+

+

  = 
7 4

7 2

–

+
 = 

3

7 2+

×Y$uL$fZ dpV¡$“p v$pMgp

11. kpvy$„ ê$‘ Ap‘p¡ : 5 8  – 2 32  – 2 2

12. kpvy$„ ê$‘ Ap‘p¡ : (4 3  – 3 5 )2

13. 2  = 1.4142 lp¡e, sp¡ 
2 1

1

+
“u tL$ds ip¡^p¡.

14. “uQ¡ Ap‘¡g v$f¡L$ k„¿epdp„ R>¡v$“y„ k„d¡euL$fZ L$fp¡ :

 ( 1 ) 
41 5

16

–
 ( 2 ) 

2 3

1

+
 ( 3 ) 

5 3 3 5

30

–

 ( 4 ) 
6 4 2

6 4 2–

+
 ( 5 ) 

7 3 2

1

+
 ( 6 ) 

a b a

b

2 2

2

+ +

15.  “uQ¡ Ap‘¡g v$f¡L$ k„¿epdp„ R>¡v$“y„ k„d¡euL$fZ L$fu kpvy$„ ê$‘ 

Ap‘p¡ :

 ( 1 ) 
3 2

3 2–

+
  ( 2 ) 

4 3 3 2

4 3 5 2

+

+
  ( 3 ) 

3 5 2 6

2 6 5

–

–

16. Å¡ x = 8 + 3 7  lp¡e, sp¡ x2 + 
x

1

2
“u tL$ds ip¡^p¡.

 7.  Å¡ x = 5 + 2 6  lp¡e, sp¡ x2 + 
x

1

2
 A“¡ x3 + 

x

1

3
“u 

tL$ds ip¡^p¡.

18.  Å¡ p = 
3 2

3 2–

+
 A“¡ q = 

3 2

3 2

–

+
 lp¡e, sp¡ p2 + q2 “u 

tL$ds ip¡^p¡.

19. Å¡ x = 2 + 3  lp¡e, sp¡ x3 + 
x

1

3
“u tL$ds ip¡^p¡.

10.  Å¡ x = 4 + 15  lp¡e, sp¡ x2 + 
x

1

2
 A“¡ x3 + 

x

1

3
“u 

tL$ds ip¡^p¡.

11. kpvy$„ ê$‘ Ap‘p¡ :

 ( 1 ) 
3 2 2 3

3 2 2 3–

+
 + 

3 2

12

–

 ( 2 ) 
5 3

2

+
 + 

3 2

1

+
 – 

5 2

3

+

 ( 3 ) 
5 2

5 2–

+
 – 

5 2

5 2

–

+

 ( 4 ) 
7 4 3

5 3

–

+
 – 

7 4 3

5 3–

+

12.  Å¡ a + 8 5 b = 
8 5

8 5

–

+
 + 

8 5

8 5–

+
 lp¡e, sp¡ a A“¡ 

b ip¡^p¡.

13. Å¡ 
3 5 2 6

2 6 5

–

–
 = a + b 30  lp¡e, sp¡ a A“¡ b ip¡^p¡.

14. Å¡ 
2 2

4 2

+

+
 = a – b  lp¡e, sp¡ a A“¡ b ip¡^p¡.

15. Å¡ 
4 3 5

4 3 5

–

+
 = a + b 5  lp¡e, sp¡ a A“¡ b ip¡^p¡.

16. 5 “¡ k„¿epf¡Mp ‘f v$ip®hp¡.

17. .6 7 “¡ k„¿epf¡Mp ‘f v$ip®hp¡.

18. .4 8 “¡ k„¿epf¡Mp ‘f v$ip®hp¡.

S>hpbp¡ :  1. 0

  2. 93 – 24 15

  3. 0.4142

  4. ( 1 ) 41  + 5 ( 2 ) 2 – 3  ( 3 ) 5 3  + 3 5

  ( 4 ) 17 – 12 2   ( 5 ) 
31

7 3 2–

  ( 6 ) a b a–2 2+

  5. ( 1 ) 5 – 2 6   ( 2 ) 
15

9 4 6+
  ( 3 ) 

21

9 4 30+

  6. 254

  7. 98; 970

  8. 98

  9. 52

 10. 62; 488

 11. ( 1 ) 11  ( 2 ) 0  ( 3 ) – 8 5   ( 4 ) 54 3

 12. a = 
59

138
, b = 0

 13. a = 
7

3
, b = 

21

4

 14. a = 3, b = 2

 15. a = – 
29

61
, b = – 

29

24
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epv$ fpMp¡

*  ̂ “ hpõsrhL$ k„¿epAp¡ dpV¡$ Opsp„L$“p r“edp¡ : Å¡ a A“¡ 

b ^“ hpõsrhL$ k„¿epAp¡ s’p m A“¡ n k„d¡e k„¿epAp¡ 

lp¡e, sp¡

 ( 1 )  am · an = am + n

 ( 2 )  ( i ) 
a

a

n

m

 = am – n; m > n

  ( ii ) 
a

a

n

m

 = 
a

1

n m–
; m < n

  (iii) 
a

a

n

m

 = 1; m = n

 ( 3 ) (am)n = amn

 ( 4 ) (ab)m = am · bm

 ( 5 ) 
b

a
md n = 

b

a

m

m

*  Ap‘Z¡ kprbs L$f¡gy„ R>¡ L¡$ –

 a0 = 1; a i|Þe¡sf hpõsrhL$ k„¿ep

 a– n = 
a

1

n
; a i|Þe¡sf hpõsrhL$ k„¿ep, n ‘|Zp¯L

 an  = a
1

n ; a ^“ hpõsrhL$ k„¿ep, n âpL©$rsL$ k„¿ep

 a
m

n = ( an )m   A’hp   a
m

n = amn
;

 a ^“ hpõsrhL$ k„¿ep, m ‘|Zp¯L$ A“¡ n âpL©$rsL$ k„¿ep

"epv$ fpMp¡'“u rhi¡j kdS>“p¡ v$pMgp¡

20. kpvy$„ ê$‘ Ap‘p¡ :

 (iii) 2
2

3 · 2
1

3  ( ii ) 
4

5

1

3
d n

 (iii) 
7

1

5

7

1

3

  (iv) 13
1

5 · 17
1

5

 (iii) 2
2

3 · 2
1

3 = 2( 2

3 +
1

3 )

   = 2
3

3

   = 21

   = 2

  ( ii )  
4

5

1

3
d n  = 3

4

5  

 (iii) 
7

1

5

7

1

3

 = 7( 1

5 –
1

3 ) 

   = 7
3 – 5

15

   = 7
– 2

15

 (iv) 13
1

5 · 17
1

5 = (13 × 17)
1

5

      = 221
1

5

11.  qL„$ds ip¡^p¡ :

 (iii) 64

1

2    ( ii ) 32

1

5    (iii) 125

1

3

 (iii) 64
1

2  = (26)
1

2  = 26 × 
1

2  = 23 = 8

 ( ii ) 32
1

5  = (25)
1

5  = 25 × 
1

5  = 21 = 2

 (iii) 125
1

3  = (53)
1

3  = 53 × 
1

3  = 51 = 5

12.  qL„$ds ip¡^p¡ :

 (iii) 9

3

2   ( ii ) 32

2

5   (iii) 16

3

4   (iv) 125

– 1

3

 (iii) 9
3

2  = (32)
3

2  = 32 × 
3

2  = 33 = 27

 ( ii ) 32
2

5  = (25)
2

5  = 25 × 
2

5  = 22 = 4

 (iii) 16
3

4  = (24)
3

4  = 24 × 
3

4  = 23 = 8

 (iv) 125
– 

1

3  = (53)
– 

1

3  = 53 × 
–1

3  = 5– 1 = 
5

1

13.  kpvy$„ ê$‘ Ap‘p¡ :

 (iii) 3

2

2  · 5

1

2  ( ii ) 
3

1
7

3
f p

 (iii) 11

4

1

2

1

11

 (iv) 
2

1

7  · 
2

1

8

õhpÝepe 1.5 ‘p“p “„. 20
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7
7
7
7
7
7
7
7
7
7
7
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7
7
7
7

 (iii) 2
2

3  · 2
1

5  = 2
2

3
+

1

5  = 2
10 + 3

15  = 2
13

15

 ( ii ) 
3

1
7

3f p  = ( )3 3 7–  = 3– 3 × 7 = 3 – 21

 (iii) 
11

1

2

11

1

4

= 11
1

2
–
 

1

4  = 11
2 – 1

4  = 11
1

4

 (iv) 7
1

2  · 8
1

2  = (7·8)
1

2  = 56
1

2

11. Å¡ x = 5 A“¡ y = 2 lp¡e, sp¡ “uQ¡“p“u tL$ds ip¡^p¡ : 

 ( 1 ) (xy + yx)  ( 2 ) (xx + yy) – 1

12. kpvy$„ ê$‘ Ap‘p¡ : [52(8
1

3
+ 27

1

3 )3]
1

5

13. tL$ds ip¡^p¡ : –
27

1
–
3

2

f p
14. tL$ds ip¡^p¡ : 3 403  – 4 3203  – 53

15. kpvy$„ ê$‘ Ap‘p¡ : 
( ) ( )

16 8 7

25 343

× ×

×

4

5

3

4

5

3

2

3

5

1

16. tL$ds ip¡^p¡ : 
125

64
–
3

2

f p  + 
1

625

256 4

1

f p
 + 

64

25

3

17. Å¡ a = 
7

3
 A“¡ 

a

7
 = b 3  lp¡e, sp¡ b“u tL$ds ip¡^p¡.

18. Å¡ (4)2x – 1 – (16)x – 1 = 384 lp¡e, sp¡ x“u tL$ds ip¡^p¡.

19. “uQ¡“y„ ‘qfZpd kprbs L$fp¡ :

 
a b

2

2

b

a
+f p  × 

b c

2

2

c

b
+

f p  × 

c a

2

2

a

c
+f p  = 1

10. “uQ¡“u k„¿epAp¡“¡ s¡d“u tL$ds dyS>b QX$sp ¾$ddp„ Np¡W$hp¡ :

 3 , 43 , 64

11.  Å¡ 
4

3
6f p  × 

9

16
5f p  = 

x

3

4
2+f p  lp¡e, sp¡ x“u tL$ds 

ip¡^p¡.

12.  v$u‘¡ A¡L$ L$pNm ‘f “uQ¡ dyS>b“p hN®d|m Ly„$sg“u fQ“p $Lfu R>¡ :

 f¡MpM„X$ OE“y„ dp‘ L¡$V$gy„ ’pe?

13.  
4 15

1

– –
 “p R>¡v$“y„ k„d¡euL$fZ L$fhp’u L$C k„¿ep dm¡?

14.  hky k„¿epf¡Mp PW ‘f .4 5 “y„ r“ê$‘Z “uQ¡ dyS>b L$f¡ 

R>¡. f¡MpM„X$ TS“u g„bpC 1 A¡L$d R>¡.

  k„¿epf¡Mp ‘f“p L$ep tbvy$“¡ k„Ns k„¿ep 0 (i|Þe) R>¡?

15.  D‘fp¡¼s âï““u ApL©$rs“p k„v$c£ .5 2 “y„ r“ê$‘Z L$ep b¡ 

tbvy$ hÃQ¡ ’i¡?

16.  Å¡ x“p hN®“u qL„$ds 5 lp¡e, sp¡ 4x“p hN®“u qL„$ds 

L¡$V$gu ’pe?

17.  d“““u KQpCdp„ R>¡ëgp A¡L$ hj®dp„ 10 %“p¡ h^pfp¡ ’ep¡ R>¡. 

s¡“u A¡L hj® ‘l¡gp„“u KQpC A“¡ lpg“u KQpC“p¡ NyZp¡Ñf 

ip¡^p¡.

18.  x“u i¼e qL„$dsp¡ : 2, 4, 6, 8, 10

 y“u i¼e qL„$dsp¡ : 3, 5, 7, 9, 11

 z“u i¼e qL„$dsp¡ : 5, 10, 15, 20, 25

  D‘fp¡¼s i¼e qL„$dsp¡“p Ap^pf¡ Å¡ 
x

z y–
“u qL„$ds NZhpdp„ 

Aph¡, sp¡ dlÑd qL„$ds L¡$V$gu dm¡?

S>hpbp¡ :  1. ( 1 ) 57  ( 2 ) 
3129

1

   2. 5  3. 9  4. – 11 53

   5. 
512

125
  6. 

16

65
  7. 

3

49

   8. 
4

11
  10. 64 , 43 , 3  11. 2

  12. 5  A¡L$d 13. –  4 + 15

  14. S  15. U A“¡ V 16. 80

  17. 10 : 11  18. 11

×Y$uL$fZ dpV¡$“p v$pMgp
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l¡sygnu âï“p¡Ñf

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 ) Å¡ x5m – 2 = 1 lp¡e, sp¡ m = ......... . , ,0
5

2

2

5b l
 ( 2 ) 3– 3 = ......... (27, – 27, 

27

1
)

 ( 3 ) 289  = ......... (17, 18, 19)

 ( 4 ) 121“y„ hN®d|m ......... R>¡. 

 (11, – 11, 11 A’hp – 11)

 ( 5 ) 3 + 7 “p¡ k„d¡eL$pfL$ Aheh ......... R>¡. 

 (3 + 7 , 3 – 7 , 3  + 7)

 ( 6 ) 8 + 15 “p¡ k„d¡eL$pfL$ Aheh ......... R>¡. 

 (8 + 15 , 8 – 15 , 8  + 15)

 ( 7 ) 
5

3 2–b l “u qL„$ds ......... ’pe. , ,
25

9

5

9

9

25b l
12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 ) Å¡ x
1

8  = 49
1

16 lp¡e, sp¡ x“u tL$ds ip¡^p¡.

 ( 2 ) 162  / 18 “u tL$ds ip¡^p¡.

 ( 3 ) 0.27“y„ q

p
 õhê$‘ iy„ ’pe?

 ( 4 ) 
11 6

5

–
“p R>¡v$“p¡ k„d¡eL$pfL$ Aheh S>Zphp¡.

 ( 5 ) “p“pdp„ “p“u ‘|Z® k„¿ep S>Zphp¡.

 ( 6 ) 2.5 × 0.2 × 0.2“u qL„$ds ip¡^p¡.

 ( 7 ) 0.53“y„ q

p
 õhê$‘ iy„ ’pe?

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 ) 3.123“¡ q

p
 õhê$‘dp„ ......... gMpe.

  A. 
999

3123
  B. 

1000

3123
  C. 

495

1546
  D. 

100

3123

 ( 2 ) – 
27

48
 A¡ ......... k„¿ep R>¡.

  A. Ak„d¡e  B. F>Z ‘|Zp¯L$  C. ̂ “ ‘|Zp¯L$  D. k„d¡e

 ( 3 ) 2  + 2  A¡ ......... k„¿ep R>¡.

  A. ‘|Zp¯L$  B. Ak„d¡e  C. k„d¡e  D. ‘|Z®

 ( 4 ) Å¡ a
n 2  = b lp¡e, sp¡ b2n = ......... .

  A. a  B. a
n

2   C. a2n  D. a4

 ( 5 ) 
6

5
“u v$ip„i Arcìe[¼s ......... R>¡.

  A. A“„s Aph©Ñ  B. A“„s A“ph©Ñ 

  C. ‘|Zp¯L$  D. kpÞs

 ( 6 ) “uQ¡“p ‘¥L$u ......... k„d¡e k„¿ep R>¡.

  A. 6   B. p  C. 0.333 ...  D. 2 3

1

 ( 7 )  Å¡ m A“¡ n ‘|Z®hN® k„¿epAp¡ lp¡e, sp¡ ......... 

A¡ l„d¡ip„ ‘|Z®hN® k„¿ep ’pe.

  A. m + n  B. 2m  C. 4n  D. m2 + n2

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 ) 
25

36
 A¡ k„d¡e k„¿ep R>¡.

 ( 2 ) p A¡ Ak„d¡e k„¿ep R>¡.

 ( 3 ) 5.92222 ...“¡ buÆ fus¡ 5.92 gMpe.

 ( 4 ) 
19

5
 A“¡ 

19

11
“u hÃQ¡ 5 k„d¡e k„¿epAp¡ Aph¡g R>¡.

 ( 5 ) 
–5 3

1
 = 5  + 3

 ( 6 ) 3.484848 ...“¡ buÆ fus¡ 3.48 gMpe.

 ( 7 ) 
6 35

1

+
 = 6 – 35

d5. ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1. 46 =

2. 27 × 23
 =

3. 2– 3 =

4. 
4

2

3

10

 =

5. 5 + 7 “p¡ k„d¡eL$pfL$ Aheh

6. 3 – 2 “p¡ k„d¡eL$pfL$ Aheh

7. 
4 7

1

+
“p R>¡v$“p¡ k„d¡eL$pfL$ Aheh

8. 
5 21

4

–
“y„ kpvy$„ ê$‘

a. 
8

1

b. 8

c. 5 – 7

d. 212

e. 5 + 21

f. 210

g. 3 + 2

h. 5  – 7

i. 24

j. 4 – 7



 1. k„¿ep ‘Ùrs 23

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

S>hpbp¡

 1.  ( 1 ) 
5

2
  ( 2 ) 

27

1
  ( 3 ) 17  ( 4 ) 11 A’hp – 11  ( 5 ) 3 – 7   ( 6 ) 8 – 15   ( 7 ) 

9

25

 2.  ( 1 ) 7  ( 2 ) 3  ( 3 ) 
11

3
  ( 4 ) 11 6+   ( 5 ) 0  ( 6 ) 0.1  ( 7 ) 

99

53

 3.  ( 1 ) C. 
495

1546
  ( 2 ) D. k„d¡e  ( 3 ) B. Ak„d¡e  ( 4 ) D. a4  ( 5 ) A. A“„s Aph©Ñ  ( 6 ) C. 0.333 ...  ( 7 ) C. 4n

 4.   ( 1 ) Mfy„  ( 2 ) Mfy„  ( 3 ) Mp¡Vy$„  ( 4 ) Mp¡V$y„  ( 5 ) Mp¡V$y„  ( 6 ) Mfy„  ( 7 ) Mfy„

 5.   1 ® d, 2 ® f, 3 ® a, 4 ® i, 5 ® c, 6 ® g, 7 ® j, 8 ® e.
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blº‘v$uAp¡
(POLYNOMIALS)

2

epv$ fpMp¡

*  Qg (Variable) : S>¡ rcÞ“ tL$dsp¡ ^pfZ L$fu iL¡$ s¡hu 

k„op“¡ Qg L$l¡ R>¡. kpdpÞe fus¡ Qg“¡ x, y, z hN¡f¡ 

k„L¡$s’u v$ip®hpe R>¡.

*  b¥rS>L$ ‘v$phrgAp¡ (Algebraic expressions) : b¥rS>L$ 

‘v$phrg A¡ Qg A“¡ AQm“¡ kfhpmp, bpv$bpL$u, NyZpL$pf  L¡$ 

cpNpL$pf“u q¾$ep’u kp„L$msp„ dm¡ R>¡.

 v$p. s., 2x + 3, 4 – 7x, 
x

3
 hN¡f¡.

*  A¡L$Qg blº‘v$uAp¡ : anxn + an – 1xn – 1 + an – 2xn – 2+ 

... + a0; an ¹ 0, a0, a1, a2, ..., an AQm lp¡e, 

Ðepf¡ Ap õhê$‘¡ v$ip®hpsu ‘v$phrg“¡ Qg xdp„ blº‘v$u L$l¡ 

R>¡; Äep„ n ‘|Z® k„¿ep R>¡.

    kpdpÞe fus¡ blº‘v$uAp¡ p (x), q (x) ... S>¡hp k„L¡$s’u 

v$ip®hpe R>¡.

 ® Al], anxn, an – 1xn – 1, ..., a0 blº‘v$u“p„ ‘v$p¡ R>¡.

 ® ai (i = 0, 1, 2, ..., n) A¡ xi “p klNyZL$ R>¡.

 ® Ap blº‘v$udp„ xn A¡ x “p¡ dlÑd Ops R>¡.

 ® anxn“¡ blº‘v$u“y„ AN°‘v$ L$l¡ R>¡.

 ® an“¡ AN°klNyZL$ L$l¡ R>¡.

    Äepf¡ blº‘v$u“p„ ‘v$p¡“¡ x“p Esfsp Opsp„L$“p ¾$ddp„ 

Np¡W$huA¡ Ðepf¡ s¡ blº‘v$u âdprZs õhê$‘dp„ gM¡g R>¡ s¡d 

L$l¡hpe.

*  blº‘v$u“u Ops (Degree of the polynomial) : Äepf¡ 

blº‘v$u âdprZs õhê$‘dp„ gM¡gu lp¡e, Ðepf¡ s¡“y„ â’d 

‘v$ AN°‘v$ R>¡ A“¡ s¡dp„ Qg“p¡ Opsp„L$ A¡ blº‘v$u“u Ops 

L$l¡hpe.

*  AQm blº‘v$u : p (x) = a0“¡ AQm blº‘v$u L$l¡ R>¡. Äep„, 

a0 AQm k„¿ep R>¡.

*  A¡L$‘v$u (Monomial) : S>¡ blº‘v$udp„ dpÓ A¡L$ S> ‘v$ lp¡e 

s¡“¡ A¡L$‘v$u L$l¡ R>¡.

*  qÜ‘v$u (Binomial) : S>¡ blº‘v$udp„ b¡ ‘v$p¡ lp¡e s¡“¡ qÜ‘v$u 

L$l¡ R>¡.

*  rÓ‘v$u (Trinomial) : S>¡ blº‘v$udp„ ÓZ ‘v$p¡ lp¡e s¡“¡ 

rÓ‘v$u L$l¡ R>¡.

blº‘v$u ìep¿ep ìep‘L$ õhê$‘ Ops Dv$plfZ

i|Þe blº‘v$u AQm blº‘v$u 0“¡ i|Þe blº‘v$u 

L$l¡ R>¡.

0 Aìep¿epres 0

AQm blº‘v$u S>¡ blº‘v$u“u Ops 0 lp¡e, s¡ 

blº‘v$u“¡ AQm blº‘v$u L$l¡ R>¡.

p (x) = k; Äep„, k i|Þe¡sf 

hpõsrhL$ k„¿ep R>¡.

0
7,  – 

7

3

A¡L$Ops blº‘v$u

(kyf¡M blº‘v$u)

S>¡ blº‘v$u“u Ops 1 lp¡e, s¡ 

blº‘v$u“¡ kyf¡M blº‘v$u L$l¡ R>¡.

p (x) = ax + b;

Äep„, a ¹ 0 A“¡ a, b hpõsrhL$ 

k„¿epAp¡ R>¡.

1 5x – 2, 7x + 3, 
x

2

qÜOps blº‘v$u S>¡ blº‘v$u“u Ops 2 lp¡e, s¡ 

blº‘v$u“¡ qÜOps blº‘v$u L$l¡ R>¡.

p (x) = ax2 + bx + c;

Äep„, a ¹ 0 A“¡ a, b, c 

hpõsrhL$ k„¿epAp¡ R>¡.

2 3x2 – 4x + 2,

6 – 8x + 9x2

rÓOps blº‘v$u S>¡ blº‘v$u“u Ops 3 lp¡e, s¡ 

blº‘v$u“¡ rÓOps blº‘v$u L$l¡ R>¡.

p (x) = ax3 + bx2 + cx + d;

Äep„, a ¹ 0 A“¡ a, b, c, d 

hpõsrhL$ k„¿epAp¡ R>¡.

3 2x3 – 5x2 + x – 3,

4x – 6 + 7x3 + x2
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"epv$ fpMp¡'“u rhi¡j kdS>“p¡ v$pMgp¡

 (iii)  Al] A¡L$ S> ‘v$ 2 R>¡. s¡“¡ 2x0 sfuL¡$ ‘Z gMu 

iL$pe R>¡. s¡’u x“p¡ Opsp„L$ 0 R>¡. s¡’u blº‘v$u“u Ops 

0 R>¡.

11. “uQ¡ Ap‘¡gu blº‘v$uAp¡“u Ops S>Zphp¡ :

 ( i ) x5 – x4 + 3   ( ii ) 2 – y2 – y3 + 2y8   (iii) 2

 (iii) Qg“p¡ dlÑd Opsp„L$ 5 R>¡. s¡’u blº‘v$u“u Ops 5 R>¡.

 ( ii )  Qg“p¡ dlÑd Opsp„L$ 8 R>¡. s¡’u blº‘v$u“u Ops 8 R>¡. 

õhpÝepe 2.1 ‘p“p “„. 26

11.  “uQ¡ Ap‘¡gu Arcìe[¼sAp¡ ‘¥L$u L$C blº‘v$u A¡L$Qghpmu 

R>¡ A“¡ L$C blº‘v$u A¡L$Qghpmu “’u? sdpfp S>hpb dpV¡$ 

L$pfZ Ap‘p¡.

  (iii)  4x2 – 3x + 7  ( ii ) y2 + 2

  (iii) 3 t  + t 2   (iv) y + 
y

2

  ( v ) x10 + y3 + t50

  (   i   )  4x2 – 3x + 7 A¡ A¡L$Qghpmu blº‘v$u R>¡, L$pfZ L¡$ 

s¡“p v$f¡L$ ‘v$dp„ Qg x“p¡ Opsp„L$ ‘|Z® k„¿ep (A“y¾$d¡ 

2, 1 A“¡ 0) R>¡.

  (  ii  )  y2 + 2  A¡ A¡L$Qghpmu blº‘v$u R>¡, L$pfZ L¡$ s¡“p 

v$f¡L$ ‘v$dp„ Qg y“p¡ Opsp„L$ ‘|Z® k„¿ep R>¡.

  (iii)  3 t  + t 2  A¡ A¡L$Qghpmu blº‘v$u “’u, L$pfZ L¡$ 

s¡“p â’d ‘v$dp„ Qg t“p¡ Opsp„L$ 
2

1
 R>¡, S>¡ ‘|Z® k„¿ep 

“’u.

  (  iv  )  y + 
y

2
 = y + 2y – 1 A¡ A¡L$Qghpmu blº‘v$u “’u, 

L$pfZ L¡$ s¡“p qÜsue ‘v$dp„ Qg y“p¡ Opsp„L$ – 1 R>¡,

S>¡ ‘|Z® k„¿ep “’u.

  ( v )  x10 + y3 + t50 A¡ blº‘v$u R>¡, L$pfZ L¡$ s¡“p v$f¡L$ 

‘v$dp„ Qg x, y A“¡ t“p Opsp„L$ ‘|Z® k„¿ep R>¡, ‘f„sy 

A¡ A¡L$Qghpmu blº‘v$u “ lp¡C rÓQg blº‘v$u R>¡.

12.  “uQ¡“pdp„ x2“p¡ klNyZL$ gMp¡ :

  (   i   )  2 + x2 + x  (  ii  ) 2 – x2 + x3

  (iii) 
2

r

x2 + x  (  iv  ) 2 x – 1

  (   i   )  2 + x2 + xdp„ x2“p¡ klNyZL$ 1 R>¡.

  (  ii  ) 2 – x2 + x3dp„ x2“p¡ klNyZL$ – 1 R>¡.

  (iii) 
2

r

x2 + xdp„ x2“p¡ klNyZL$ 
2

r

 R>¡.

  (  iv  )  2 x – 1dp„ x2“p¡ klNyZL$ 0 R>¡, L$pfZ L¡$ Ap‘¡g 

‘v$phrgdp„ x2hpmy„ ‘v$ R>¡ S> “l].

13.  35 Opsp„L$hpmu qÜ‘v$u“y„ L$p¡C ‘Z A¡L$ Dv$plfZ A“¡ 100 

Opsp„L$hpmu A¡L$‘v$u“y„ L$p¡C ‘Z A¡L$ Dv$plfZ Ap‘p¡.

  4x35 – 2, 5 x35 + 11, 7x35 – 3 x A¡ 35 

Opsp„L$hpmu qÜ‘v$u“p„ ’p¡X$p„L$ Dv$plfZ R>¡. s¡ S> fus¡, 7x100, 

2 x100, 4p x100 A¡ 100 Opsp„L$hpmu A¡L$‘v$u“p„ ’p¡X$p„L$ 

Dv$plfZ R>¡.

14.  “uQ¡ Ap‘¡gu blº‘v$uAp¡“u Ops S>Zphp¡ :

  (   i   )  5x3 + 4x2 + 7x (  ii  ) 4 – y2

  (iii) 5t – 7   (  iv  ) 3

  (   i   )  blº‘v$u 5x3 + 4x2 + 7x“p¡ Ops 3 R>¡.

  (  ii  ) blº‘v$u 4 – y2“p¡ Ops 2 R>¡.

  (iii) blº‘v$u 5t – 7 “p¡ Ops 1 R>¡.

  (  iv  ) AQm blº‘v$u 3“p¡ Ops 0 R>¡.

15.  “uQ¡ Ap‘¡gu blº‘v$uAp¡“¡ kyf¡M, qÜOps L¡$ rÓOps blº‘v$udp„ 

hN}L©$s L$fp¡ :

  (   i   )  x2 + x (  ii  ) x – x3 (iii) y + y2 + 4

  (  iv  ) 1 + x ( v ) 3t (  vi  ) r2

  (vii) 7x3

  (   i   )  blº‘v$u x2 + x“p¡ Ops 2 lp¡hp’u s¡ qÜOps blº‘v$u R>¡.

  (  ii  )  blº‘v$u x – x3“p¡ Ops 3 lp¡hp’u s¡ rÓOps blº‘v$u R>¡.

  (iii)  blº‘v$u y + y2 + 4“p¡ Ops 2 lp¡hp’u s¡ qÜOps

blº‘v$u R>¡.

  (  iv  ) blº‘v$u 1 + x“p¡ Ops 1 lp¡hp’u s¡ kyf¡M blº‘v$u R>¡.

  ( v ) blº‘v$u 3t“p¡ Ops 1 lp¡hp’u s¡ kyf¡M blº‘v$u R>¡.

  (  vi  ) blº‘v$u r2“p¡ Ops 2 lp¡hp’u s¡ qÜOps blº‘v$u R>¡.

  (vii) blº‘v$u 7x3“p¡ Ops 3 lp¡hp’u s¡ rÓOps blº‘v$u R>¡.
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11.  “uQ¡ Ap‘¡g blº‘v$uAp¡ A¡L$Qghpmu blº‘v$u R>¡ L¡$ “l] s¡ 

S>Zphp¡ : 

  ( 1 )  5x2 – 3x + 7 ( 2 ) 16x2 – 49y2

  ( 3 ) 7 x3 + 
3

5
x2 – 9x + 17

  ( 4 ) 7t2 – 5t + 3 ( 5 ) x3 + y3 + z3 – 3xyz

12. “uQ¡“u v$f¡L$ blº‘v$udp„ x2“p¡ klNyZL$ S>Zphp¡ :

  ( 1 )  – 3x2 + 5x + 11

  ( 2 ) 
2

3
x2 – 

4

5
x + 1

  ( 3 ) x3 + 3x2 + 3x + 1

  ( 4 ) 2 x2 + 7x – 4 2

  ( 5 ) x4 + 5x3 + px2 – 3x + 11

13.  50 Opshpmu qÜ‘v$u s’p 80 Opshpmu A¡L$‘v$u“p A¡L$-A¡L$ 

Dv$plfZ Ap‘p¡.

14. “uQ¡ Ap‘¡g blº‘v$uAp¡“u Ops S>Zphp¡ :

  ( 1 )  4x3 + 2x2 – 5x + 7

  ( 2 ) 2 x2 – 5x3 + 7x + 
4

1

  ( 3 ) 5 – 4x + x2

  ( 4 ) px3 + 5x5 + 7x2 – 12

  ( 5 ) 81 – 16x2

15.  “uQ¡ Ap‘¡gu blº‘v$uAp¡“¡ kyf¡M blº‘v$u, qÜOps blº‘v$u A“¡ 

rÓOps blº‘v$udp„ hN}L©$s L$fp¡ :

  ( 1 )  5x – 3  ( 2 ) 2x2 + 11x – 9

  ( 3 ) 8x3 – 27  ( 4 ) 4x – 9x2 + 3

  ( 5 ) 9t2  ( 6 ) 27z3

  ( 7 ) 7 – 3 x  ( 8 ) 4y

S>hpbp¡ : 1. ( 1 )  R>¡ ( 2 ) “’u ( 3 ) R>¡

  ( 4 ) R>¡ ( 5 ) “’u

 2. ( 1 )  – 3 ( 2 ) 
2

3
 ( 3 ) 3

  ( 4 ) 2  ( 5 ) p

 3. ( 1 )  3x50– 17x25  ( 2 ) 3 y80

 4. ( 1 )  3 ( 2 ) 3 ( 3 ) 2

  ( 4 ) 5 ( 5 ) 2

 5. ( 1 )  kyf¡M blº‘v$u ( 2 ) qÜOps blº‘v$u

  ( 3 ) rÓOps blº‘v$u ( 4 ) qÜOps blº‘v$u

  ( 5 ) qÜOps blº‘v$u ( 6 ) rÓOps blº‘v$u

  ( 7 ) kyf¡M blº‘v$u ( 8 ) kyf¡M blº‘v$u

×Y$uL$fZ dpV¡$“p v$pMgp

epv$ fpMp¡

 blº‘v$u“p„ i|Þep¡ :

*  Å¡ L$p¡C hpõsrhL$ k„¿ep x dpV¡$ p (x) = 0 lp¡e, sp¡ s¡ 

x “¡ blº‘v$u p (x)“y„ i|Þe L$l¡ R>¡.

*  blº‘v$u p (x)“p„ i|Þep¡(Å¡ s¡Ap¡ A[õsÐh ^fphsp„ lp¡e sp¡)“¡ 

blº‘v$u kduL$fZ p (x) = 0“p„ buS> (Roots) (A’hp DL¡$g) 

L$l¡ R>¡.

 v$p. s.,  blº‘v$u p (x) = 5x + 7“y„ A¡L$ i|Þe – 
5

7
 R>¡. 

L$pfZ L¡$, p –
5

7f p  = 5 –
5

7f p+7

   = – 7 + 7 = 0

 ®  blº‘v$u p (x) = x2 + 1 dpV¡$ x2 + 1 = 0 ’pe s¡hp¡ 

L$p¡C hpõsrhL$ x i¼e “’u.

  Ap’u x2 + 1 = 0“p„ buS> L¡$ DL¡$g i¼e “’u.

  OZu hpf blº‘v$u“¡ hpõsrhL$ i|Þe “ ‘Z lp¡e.

*  blº‘v$u“p„ i|Þep¡ dpV¡$“p„ ANÐe“p„ ‘qfZpdp¡ :

 ( 1 )  0 A¡ blº‘v$u“y„ i|Þe lp¡C iL¡$, ‘f„sy blº‘v$u“p„ i|Þep¡ 

A¡ 0 “ ‘Z lp¡e.

 ( 2 ) kyf¡M blº‘v$u A“Þe i|Þe ^fph¡.

 ( 3 )  kyf¡M blº‘v$u rkhpe“u blº‘v$uAp¡“¡ A¡L$ L$fsp„ h^pf¡ 

i|Þe lp¡C iL¡$.

*  blº‘v$u“y„ d|ëe : blº‘v$u p (x)dp„ x“p õ’p“¡ L$p¡C hpõsrhL$ 

k„¿ep a g¡hp’u p (x)“u S>¡ tL$ds dm¡ s¡“¡ p (x)“y„ a 

dpV¡$“y„ d|ëe L$l¡ R>¡. s¡“¡ p (a) Üpfp v$ip®hhpdp„ Aph¡ R>¡.
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12.  “uQ¡ Ap‘¡gu blº‘v$uAp¡“y„ d|ëe blº‘v$u“u Qg“u kpd¡ v$ip®h¡g 

tL$dsp¡ dpV¡$ ip¡^p¡ :

 (iii) p (x) = 5x2 – 3x + 7, x = 1 ApNm 

 ( ii ) q (y) = 3y3 – 4y + 11 , y = 2 ApNm 

 (iii) p (t) = 4t4 + 5t3 – t2 + 6, t = a ApNm 

 (iii) p (x) = 5x2 – 3x + 7

  x = 1 ApNm blº‘v$u p (x)“y„ d|ëe,

  p (1) = 5 (1)2 – 3 (1) + 7

   = 5 – 3 + 7 = 9

  ( ii )  q (y) = 3y3 – 4y + 11

  y = 2 ApNm blº‘v$u q (y)“y„ d|ëe,

  q (2) = 3 (2)3 – 4 (2) + 11

   = 24 – 8 + 11  = 16 + 11  

 (iii) p (t) = 4t4 + 5t3 – t2 + 6

  t = a ApNm blº‘v$u p (t)“y„ d|ëe,

  p (a) = 4a4 + 5a3 – a2 + 6

13.  QL$pkp¡ L¡$ – 2 A“¡ 2 blº‘v$u x + 2“p„ i|Þep¡ R>¡ L¡$ “l].

  ̂ pfp¡ L¡$, p (x) = x + 2

 p (2) = 2 + 2 = 4, p (– 2) = – 2 + 2 = 0

  s¡’u – 2 A¡ blº‘v$u x + 2“y„ i|Þe R>¡ ‘Z 2 A¡ blº‘v$u 

x + 2“y„ i|Þe “’u.

14.  blº‘v$u p (x) = 2x + 1“p„ i|Þe ip¡^p¡.

  ̂ pfp¡ L¡$, p (x) = 0

 lh¡, 2x + 1 = 0 g¡sp„, x = – 
2

1

 s¡’u – 
2

1
 A¡ blº‘v$u 2x + 1“y„ i|Þe R>¡. 

15.  QL$pkp¡ L¡$ 2 A“¡ 0 blº‘v$u x2 – 2x“p„ i|Þe R>¡.

  ̂ pfp¡ L¡$, p (x) = x2 – 2x

 s¡’u p (2) = 22 – 2 (2) = 4 – 4 = 0

 A“¡ p (0) = 0 – 0 = 0

 Ap’u 2 A“¡ 0 b„“¡ blº‘v$u x2 – 2x“p„ i|Þep¡ R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

õhpÝepe 2.2 ‘p“p “„. 28 – 29

 1.  x“u “uQ¡“u qL„$dsp¡ dpV¡$ 5x – 4x2 + 3 blº‘v$u“y„ d|ëe 

ip¡^p¡ :

  (   i   )  x = 0  (  ii  ) x = – 1  (iii) x = 2

  Al], p (x) = 5x – 4x2 + 3

  (   i   )  x = 0 dpV¡$ blº‘v$u p (x)“y„ d|ëe,

   p (0) = 5(0) – 4 (0)2 + 3 = 0 + 0 + 3 = 3

  (  ii  ) x = – 1 dpV¡$ blº‘v$u p (x)“y„ d|ëe,

   p (– 1) = 5 (– 1) – 4 (– 1)2 + 3

    = – 5 – 4 + 3 = – 6

  (iii) x = 2 dpV¡$ blº‘v$u p (x)“y„ d|ëe,

   p (2) = 5 (2) – 4 (2)2 + 3

    = 10 – 16 + 3 = – 3

12.  “uQ¡ Ap‘¡g v$f¡L$ blº‘v$u dpV¡$ p (0), p (1) A“¡ p (2) 

ip¡^p¡ :

  (   i   )  p (y) = y2 – y + 1

  (  ii  ) p (t) = 2 + t + 2t2 – t3

  (iii) p (x) = x3

  (  iv  ) p (x) = (x – 1) (x + 1)

  (   i   )  p (y) = y2 – y + 1

   \ p (0) = 02 – 0 + 1 = 1

   \ p (1) = 12 – 1 + 1 = 1 – 1 + 1 = 1

   \ p (2) = 22 – 2 + 1 = 4 – 2 + 1 = 3

  (  ii  ) p (t) = 2 + t + 2t2 – t3

   \ p (0) = 2 + 0 + 2 (0)2 – (0)3 = 2

   \ p (1) = 2 + 1 + 2 (1)2 – (1)3

    = 2 + 1 + 2 – 1

    = 4

   \ p (2) = 2 + 2 + 2 (2)2 – (2)3

    = 2 + 2 + 8 – 8

    = 4

  (iii) p (x) = x3

   \ p (0) = (0)3 = 0

   \ p (1) = (1)3 = 1

   \ p (2) = (2)3 = 8

  (  iv  ) p (x) = (x – 1) (x + 1)

   \ p (0) = (0 – 1) (0 + 1) = (– 1) × 1 = – 1

   \ p (1) = (1 – 1) (1 + 1) = 0 × 2 = 0

   \ p (2) = (2 – 1) (2 + 1) = 1 × 3 = 3

13.  “uQ¡“u blº‘v$u“u kpd¡ v$ip®h¡g x“u qL„$dsp¡ A¡ Ap‘¡g

blº‘v$u“p„ i|Þep¡ R>¡ L¡$ “rl, s¡ QL$pkp¡ :

  (   i   )  p (x) = 3x + 1, x = – 
3

1
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  (  ii   )  p (x) = 5x – p, x = 
5

4

  ( iii )  p (x) = x2 – 1, x = 1, – 1

  (   iv  )  p (x) = (x + 1) (x – 2), x = – 1, 2

  ( v  )  p (x) = x2, x = 0

  (  vi   )  p (x) = lx + m, x = – 
l

m

  ( vii )  p (x) = 3x2 – 1, x = – 
3

1
, 

3

2

  (viii) p (x) = 2x + 1, x = 
2

1

  (   i   ) Al], p (x) = 3x + 1

   \ p –
3

1f p  = 3 –
3

1f p  + 1 = – 1 + 1 = 0

   Ap’u x = – 
3

1
 A¡ blº‘v$u 3x + 1“y„ i|Þe R>¡.

  (  ii  ) Al], p (x) = 5x – p

   \ p 
5

4f p  = 5 
5

4f p  – p = 4 – p ¹ 0

   Ap’u x = 
5

4
 A¡ blº‘v$u 5x – p “y„ i|Þe “’u.

  (iii) Al], p (x) = x2 – 1

   \ p (1) = (1)2 – 1 = 1 – 1 = 0 A“¡

     p (– 1) = (– 1)2 – 1 = 1 – 1 = 0

    Ap’u x = 1 A“¡ x = – 1 b„“¡ blº‘v$u x2 – 1“p„ 
i|Þep¡ R>¡.

  (  iv  ) Al], p (x) = (x + 1) (x – 2)

   \  p (– 1) = (– 1 + 1) (– 1 – 2) = 0 × (– 3) = 0 

A“¡ p (2) = (2 + 1) (2 – 2) = 3 × 0 = 0

    Ap’u x = – 1 A“¡ x = 2 b„“¡ blº‘v$u

   (x + 1) (x – 2)“p„ i|Þep¡ R>¡.

  ( v ) Al], p (x) = x2

   
\ p (0) = (0)2 = 0

   Ap’u x = 0 A¡ blº‘v$u x2“y„ i|Þe R>¡.

  (  vi  ) Al], p (x) = lx + m

   \ p –
l

md n  = l –
l

md n  + m = – m + m = 0

   Ap’u x = –
l

m
 A¡ blº‘v$u lx + m “y„ i|Þe R>¡.

  ( vii ) Al], p (x) = 3x2 – 1

   \ p –
3

1f p  = 3 –
3

1
2f p  – 1

    = 3 
3

1f p  – 1 = 1 – 1 = 0

   A“¡ p
3

2f p  = 3
3

2
2f p – 1

    = 3 
3

4f p  – 1= 4 – 1 = 3 ¹ 0

   Ap’u x = – 
3

1
 A¡ blº‘v$u 3x2 – 1“y„ i|Þe R>¡,

   ‘f„sy x = 
3

2
 A¡ blº‘v$u 3x2 – 1“y„ i|Þe “’u.

  (viii) Al], p (x) = 2x + 1

   \ p 
2

1f p  = 2 
2

1f p  + 1 = 1 + 1 = 2 ¹ 0

   Ap’u x = 
2

1
 A¡ blº‘v$u 2x + 1“y„ i|Þe “’u.

14.  “uQ¡ Ap‘¡gu v$f¡L$ blº‘v$u“p„ i|Þep¡ ip¡^p¡ :

  (   i   )  p (x) = x + 5  (  ii  ) p (x) = x – 5

  (iii) p (x) = 2x + 5 (  iv  ) p (x) = 3x – 2

  ( v ) p (x) = 3x  (  vi  ) p (x) = ax, a ¹ 0

  (vii)  p (x) = cx + d, c ¹ 0, c A“¡ d A¡ hpõsrhL$ 

k„¿epAp¡ R>¡.

   blº‘v$u p (x)“p„ i|Þep¡ ip¡^hp Ap‘Z¡ kduL$fZ p (x) = 0“p 

DL¡$g ip¡^hp Å¡CA¡.

  (   i   )  p (x) = x + 5

   p (x) = 0 g¡sp„,

   x + 5 = 0

   \ x = – 5

   Apd, – 5 A¡ Ap‘¡g blº‘v$u p (x) = x + 5“y„ i|Þe R>¡.

  (  ii  ) p (x) = x – 5

   p (x) = 0 g¡sp„,

   x – 5 = 0

   \ x = 5

   Apd, 5 A¡ Ap‘¡g blº‘v$u p (x) = x – 5“y„ i|Þe R>¡.

  (iii) p (x) = 2x + 5

   p (x) = 0 g¡sp„, 

   2x + 5 = 0

   \ 2x = – 5

   \ x = – 
2

5

    Apd, – 
2

5
 A¡ Ap‘¡g blº‘v$u p (x) = 2x + 5“y„

i|Þe R>¡.

  (  iv  ) p (x) = 3x – 2

   p (x) = 0 g¡sp„, 

   3x – 2 = 0

   \ 3x = 2

   \ x = 
3

2

    Apd, 
3

2
 A¡ Ap‘¡g blº‘v$u p (x) = 3x – 2“y„

i|Þe R>¡.
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  ( v ) p (x) = 3x

   p (x) = 0 g¡sp„, 

   3x = 0

   \ x = 0

    Apd, 0 A¡ Ap‘¡g blº‘v$u p (x) = 3x “y„ i|Þe R>¡.

  (  vi  ) p (x) = ax, a ¹ 0

   p (x) = 0 g¡sp„, 

   ax = 0

   \ x = 
a

0
 (R a ¹ 0)

   \ x = 0

    Apd, 0 A¡ Ap‘¡g blº‘v$u p (x) = ax “y„ i|Þe R>¡.

  ( vii )  p (x) = cx + d, c ¹ 0, c A“¡ d A¡ hpõsrhL$
k„¿epAp¡ R>¡.

   p (x) = 0 g¡sp„, 

   cx + d = 0

   \ cx = – d

   \ x = – 
c

d

    Apd, – 
c

d
 A¡ Ap‘¡g blº‘v$u p (x) = cx + d“y„

i|Þe R>¡.

×Y$uL$fZ dpV¡$“p v$pMgp

11.  x“u “uQ¡ Ap‘¡g tL$dsp¡ dpV¡$ blº‘v$u x2 – 7x + 12“y„ d|ëe 

ip¡^p¡ : 

 ( 1 )  x = 1  ( 2 ) x = 3  ( 3 ) x = 5  ( 4 ) x = 0

12.  “uQ¡ Ap‘¡g v$f¡L$ blº‘v$u dpV¡$ p (0), p (1) s’p p (3) 

ip¡^p¡ :

 ( 1 )  p (x) = x2 – 4x + 3

 ( 2 ) p (y) = y2 – 9

 ( 3 ) p (x) = 
3

1
x2 + 4x – 1

 ( 4 ) p (t) = t3 + 2t2 + t – 4

13.  “uQ¡“u v$f¡L$ blº‘v$u“u kpd¡ Ap‘¡g x“u tL$ds A¡ Ap‘¡g 

blº‘v$u“p„ i|Þep¡ R>¡ L¡$ “rl, s¡ QL$pkp¡ :

 ( 1 )  p (x) = x2 – 5x + 4; x = 1, 4

 ( 2 ) p (x) = 4x – 1; x = 4, 
4

1

 ( 3 ) p (x) = x2 + 7x + 6; x = – 1, – 6

 ( 4 ) p (x) = x3 + 2x2 – x – 2; x = 1, – 1, – 2, 2

 ( 5 ) p (x) = x2 – 8x + 15; x = 3, 5

14. “uQ¡ Ap‘¡g v$f¡L$ blº‘v$u“y„ i|Þe ip¡^p¡ :

 ( 1 )  p (x) = 4x – 7 ( 2 ) p (x) = 3x + 5

 ( 3 ) p (y) = 11y – 44 ( 4 ) p (t) = pt + 7

 ( 5 ) p (x) = – 3x + 8 ( 6 ) p (x) = 
3

2
x – 

6

5

S>hpbp¡ : 1. ( 1 )  6  ( 2 ) 0  ( 3 ) 2  ( 4 ) 12

 2. ( 1 )  p (0) = 3, p (1) = 0, p (3) = 0 

  ( 2 )  p (0) = – 9, p (1) = – 8, p (3) = 0 

  ( 3 )  p (0) = – 1, p (1) = 
3

10
, p (3) = 14 

  ( 4 )  p (0) = – 4, p (1) = 0, p (3) = 44 

 3. ( 1 )  p (1) = 0, p (4) = 0 

  ( 2 ) p (4) = 15, p 
4

1f p  = 0

  ( 3 ) p (– 1) = 0, p (– 6) = 0

  ( 4 )  p (1) = 0, p (– 1) = 0, p (– 2) = 0, 

p (2) = 12

  ( 5 ) p (3) = 0, p (5) = 0 

 4. ( 1 )  
4

7
 ( 2 ) – 

3

5
 ( 3 ) 4 

  ( 4 ) – 
7

r
 ( 5 ) 

3

8
  ( 6 ) 

4

5

epv$ fpMp¡

*  i¡j âd¡e : Å¡ blº‘v$u p (x)“u Ops 1 L¡$ 1 L$fsp„ h^y 
lp¡e A“¡ s¡“¡ kyf¡M blº‘v$u (x – a) hX¡$ cpNhpdp„ Aph¡, 
sp¡ i¡j p (a) dm¡. Al] a hpõsrhL$ k„¿ep R>¡.

*  Å¡ p (a) = 0, sp¡ blº‘v$u p (x) A¡ cpS>L$ (x – a) hX¡$ 
rhcpÄe R>¡ A“¡ i¡j 0 R>¡. (x – a)“¡ s¡ blº‘v$u“p¡ A¡L$ 
Aheh NZhpdp„ Aph¡ R>¡. (a hpõsrhL$ k„¿ep R>¡.)

*  Aheh âd¡e : Å¡ blº‘v$u p (x)“u Ops A¡L$ L¡$ s¡“p„ L$fsp„ 
h^y lp¡e A“¡ a hpõsrhL$ k„¿ep lp¡e, sp¡

 (iii)  Å¡ p (a) = 0 lp¡e, sp¡ x – a A¡ p (x)“p¡ A¡L$ Aheh 
R>¡. A“¡

 ( ii )  Å¡ x – a A¡ p (x)“p¡ Aheh lp¡e, sp¡ p (a) = 0.

 kprbsu :  i¡j âd¡e ‘f’u, Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ 

p (x) = (x – a) q (x) + p (a).

   (iii)  Å¡ p (a) = 0, sp¡ p (x) = (x – a) q (x). 

Ap’u x – a A¡ p (x)“p¡ Aheh R>¡.

   ( ii )  hmu, x – a A¡ p (x)“p¡ Aheh lp¡e, sp¡ 

L$p¡CL$ blº‘v$u g (x) dpV¡$ p (x) = (x – a) 

g (x). lh¡, p (a) = (a – a) g (a) = 0.
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*  Å¡ p (x)“p klNyZL$p¡“p¡ kfhpmp¡ i|Þe lp¡e, sp¡ A“¡ sp¡ 

S> (x – 1) A¡ p (x)“p¡ Aheh ’pe.

*  p (x)dp„ Å¡ x“p AeyÁd Opsp„L$hpmp„ ‘v$p¡“p klNyZL$p¡“p¡ 

kfhpmp¡ A¡ x“p eyÁd Opsp„L$hpmp„ ‘v$p¡“p klNyZL$p¡“p kfhpmp 

S>¡V$gp¡ ’pe, sp¡ A“¡ sp¡ S> (x + 1) A¡ p (x)“p¡ Aheh 

’pe.

*  sd¡ qÜOps blº‘v$u x2 + lx + m“p Ahehp¡ L¡$hu fus¡ 

‘pX$hp s¡ ÅZp¡ R>p¡. s¡“p dÝed ‘v$ lx “¡ rhcprS>s 

L$fu“¡ sd¡ Ahehp¡ d¡mh¡g. ab = m b“¡ s¡ fus¡ 

dÝed ‘v$ lx = ax + bx sfuL¡$ rhcprS>s ’pe. ‘R>u 

x2 + lx + m = (x + a) (x + b). Qpgp¡ Ap‘Z¡ qÜOps 

blº‘v$u ax2 + bx + c; Äep„, a ¹ 0 A“¡ a, b, c 

AQm R>¡, “p Ahehp¡ ‘pX$hp“p¡ âeÐ“ L$fuA¡.

  dÝed ‘v$“¡ rhcprS>s L$fu“¡ blº‘v$u ax2 + bx + c “p 

Ahehp¡ d¡mhhp“u fus “uQ¡ âdpZ¡ R>¡ :

 ^pfp¡ L¡$, s¡“p Ahehp¡ (px + q) A“¡ (rx + s) R>¡.

 ax2 + bx + c = (px + q) (rx + s)

   = pr x2 + (ps + qr) x + qs

 x2“p klNyZL$p¡“¡ kfMphsp„, a = pr.

  s¡ S> âdpZ¡ x“p klNyZL$p¡“¡ kfMphsp„ b = ps + qr A“¡ 

AQm ‘v$p¡“¡ kfMphsp„ c = qs.

  Ap Ap‘Z“¡ bsph¡ R>¡ L¡$ b A¡ ps A“¡ qr “p¡ kfhpmp¡ R>¡. 

s¡d“p¡ NyZpL$pf (ps) (qr) = (pr) (qs) = ac.

  s¡’u ax2 + bx + c“p Ahehp¡ ‘pX$hp dpV¡$ Ap‘Z¡ b“¡ 

S>¡d“p¡ NyZpL$pf ac ’pe A¡hu b¡ k„¿ep“p kfhpmp sfuL¡$ 

gMhy„ ‘X¡$.

 6.  x + 2 A¡ x3 + 3x2 + 5x + 6 A“¡ 2x + 4“p¡ Aheh 

R>¡ L¡$ “l], s¡ QL$pkp¡.

  x + 2“y„ i|Þe – 2 R>¡.

 ^pfp¡ L¡$, p (x) = x3 + 3x2 + 5x + 6 A“¡ s (x) = 2x + 4

 p (– 2) = (– 2)3 + 3 (– 2)2 + 5 (– 2) + 6

  = – 8 + 12 – 10 + 6 = 0

  s¡’u Aheh âd¡e ‘f’u x + 2 A¡ x3 + 3x2 + 5x + 6 “p¡ 

Aheh R>¡.

 hmu, s (– 2) = 2 (– 2) + 4 = 0

 s¡’u x + 2 A¡ 2x + 4“p¡ Aheh R>¡.

7.  Å¡ x – 1 A¡ 4x3 + 3x2 – 4x + k“p¡ Aheh lp¡e, sp¡ 

k “u tL$ds ip¡^p¡.

  x – 1 A¡ p (x) = 4x3 + 3x2 – 4x + k “p¡ Aheh R>¡.

 \ p (1) = 0

 lh¡, p (1) = 4 (1)3 + 3 (1)2 – 4 (1) + k

 \ 4 + 3 – 4 + k = 0

 \ k = – 3

 8.  6x2 + 17x + 5“p Ahehp¡ dÝed ‘v$“¡ rhcprS>s L$fu“¡ 

A“¡ Aheh âd¡e“p¡ D‘ep¡N L$fu“¡ d¡mhp¡.

  fus 1 : (dÝed ‘v$“¡ rhcprS>s L$fhp“u fus) :

  Ap‘Z¡ A¡hu b¡ k„¿ep p A“¡ q ip¡^uA¡ L¡$ S>¡’u p + q = 17 

A“¡ pq = 6 × 5 = 30 ’pe.

  30“p Ahehp¡“u b^u Å¡X$dp„’u 2 A“¡ 15“u Å¡X$ Ap‘Z“¡ 

p + q = 17 Ap‘¡ R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

 s¡’u 6x2 + 17x + 5 = 6x2 + (2 + 15) x + 5

   = 6x2 + 2x + 15x + 5

   = 2x (3x + 1) + 5 (3x + 1)

   = (3x + 1) (2x + 5)

  fus 2 : 

  6x2 + 17x + 5 = 6 x x2

6

17

6

5
+ +f p  = 6p (x) L$lp¡.

  Å¡ a A“¡ b, p (x)“p„ i|Þe lp¡e, 

  sp¡ 6x2 + 17x + 5 = 6 (x – a) (x – b). s¡’u ab = 
6

5
.

Qpgp¡ a A“¡ b“u L¡$V$guL$ k„crhs tL$dsp¡ Å¡CA¡.

  k 
2

1
, k 

3

1
, k 

3

5
, k 

2

5
, k 1

 lh¡, p 
2

1f p  = 
4

1
 + 

6

17
 
2

1f p  + 
6

5
 ¹ 0

 ‘f„sy, p 
3

1–f p  = 
3

1
2

–f p  + 
6

17

3

1–f p  + 
6

5
 = 0

 s¡’u x
3

1
+f p  A¡ p (x) “p¡ Aheh R>¡.

  s¡ S> âdpZ¡ âeÐ“p¡ Üpfp x
2

5
+f p  A¡ p (x)“p¡ Aheh R>¡ 

s¡ “½$u ’C iL¡$.

 6x2 + 17x + 5 = 6 x x
3

1

2

5
+ +f fp p

  = 6 
x x

3

3 1

2

2 5+ +f fp p
  = (3x + 1) (2x + 5)
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 9. Aheh âd¡e“p¡ D‘ep¡N L$fu“¡ y2 – 5y + 6“p Aheh ‘pX$p¡.

  ̂ pfp¡ L¡$, p (y) = y2 – 5y + 6. lh¡ Å¡ p (y) = (y – a)

(y – b), sp¡ õ‘óV$ R>¡ L¡$ ab AQm ‘v$ R>¡. s¡’u ab = 6. 

s¡’u p (y)“p Ahehp¡ ip¡^hp dpV¡$ 6“p Ahehp¡“p¡ rhQpf 
L$fuA¡.

 6“p Ahehp¡ : k 1, k 2, k 3 A“¡ k 6

 lh¡, p (2) = 22 – (5 × 2) + 6 = 0

 s¡’u y – 2 A¡ p (y)“p¡ Aheh R>¡.

 Ap D‘fp„s, p (3) = 32 – (5 × 3) + 6 = 0

 s¡’u y – 3 A¡ ‘Z y2 – 5y + 6“p¡ Aheh R>¡.

 s¡’u y2 – 5y + 6 = (y – 2) (y – 3)

10. Aheh ‘pX$p¡ : x3 – 23x2 + 142x – 120

  ̂ pfp¡ L¡$, p (x) = x3 – 23x2 + 142x – 120

  lh¡, Ap‘Z¡ – 120 “p b^p S> Ahehp¡ rhQpfsp s¡dp„“p 
L¡$V$gpL$ k 1, k 2, k 3, k 4, k 5, k 6, k 8, k 10, 

k 12, k 15, k 20, k 24, k 30, k 60 R>¡.

  Ap‘Z¡ âeÐ“p¡ Üpfp ÅZu iL$uA¡ L¡$ p (1) = 0, s¡’u x – 1 

A¡ p (x)“p¡ Aheh R>¡.

 lh¡, x3 – 23x2 + 142x – 120

  = x3 – x2 – 22x2 + 22x + 120x – 120

  = x2 (x – 1) – 22x (x – 1) + 120 (x – 1)

  = (x – 1) (x2 – 22x + 120) [(x – 1) kpdpÞe g¡sp„]

  Ap‘Z¡ p (x) “¡ x – 1 hX¡$ cpNu“¡ ‘Z D‘fp¡¼s S>hpb 
d¡mhu iL$uA¡.

  lh¡, x2 – 22x + 120 “p Ahehp¡ dÝed ‘v$“¡ rhcprS>s 
L$fu“¡ A’hp Aheh âd¡e“p¡ D‘ep¡N L$fu“¡ d¡mhu iL$uA¡.

 dÝed ‘v$“¡ rhcprS>s L$fsp„,

 x2 – 22x + 120 = x2 – 12x – 10x + 120

   = x (x – 12) – 10 (x – 12)

   = (x – 12) (x – 10)

 s¡’u x3 – 23x2 + 142x – 120

   = (x – 1) (x – 10) (x – 12)

õhpÝepe 2.3 ‘p“p “„. 32 – 33

11.  “uQ¡ Ap‘¡g blº‘v$udp„’u L$C blº‘v$u“p¡ Aheh (x + 1) 

R>¡, s¡ “½$u L$fp¡ :

  (   i   )  x3 + x2 + x + 1

  (  ii  ) x4 + x3 + x2 + x + 1

  (iii) x4 + 3x3 + 3x2 + x + 1

  (  iv  ) x3 – x2 – (2 + 2 )x + 2

  (   i   )  Al], p (x) = x3 + x2 + x + 1 A“¡ x + 1“y„ i|Þe 

(– 1) R>¡.

   lh¡, p (– 1) = (– 1)3 + (– 1)2 + (– 1) + 1

    = – 1 + 1 – 1 + 1

    = 0

    dpV¡$, Aheh âd¡e âdpZ¡ (x + 1) A¡ 

x3 + x2 + x + 1“p¡ Aheh R>¡.

  (  ii  )  Al], p (x) = x4 + x3 + x2 + x + 1 A“¡

x + 1“y„ i|Þe (– 1) R>¡.

   lh¡, p (– 1) = (– 1)4 + (– 1)3 + (– 1)2 + (– 1) +1

    = 1 – 1 + 1 – 1 + 1

    = 1

    ¹ 0

    dpV¡ $, Aheh âd¡e âdpZ¡ (x + 1) A¡ 

x4 + x3 + x2 + x + 1“p¡ Aheh “’u.

  (iii)  Al], p (x) = x4 + 3x3 + 3x2 + x + 1 A“¡ 

x + 1“y„ i|Þe (– 1) R>¡.

   lh¡,

   p (– 1) = (– 1)4 + 3 (– 1)3 + 3 (– 1)2 + (– 1) +1

    = 1 – 3 + 3 – 1 + 1

    = 1

    ¹ 0

    dpV¡$, Aheh âd¡e âdpZ¡ (x + 1) A¡ 

x4 + 3x3 + 3x2 + x + 1“p¡ Aheh “’u.

  (  iv  )  Al], p (x) = x3 – x2 – (2 + 2 ) x + 2  A“¡ 

x + 1“y„ i|Þe (– 1) R>¡.

   lh¡,

   p (– 1) = (– 1)3 – (– 1)2 – (2 + 2 ) (– 1) + 2

    = – 1 – 1 + 2 + 2  + 2

    = 2 2

    ¹ 0

    dpV¡$, Aheh âd¡e âdpZ¡ (x + 1) A¡

   x3 – x2 – (2 + 2 ) x + 2 “p¡ Aheh “’u.

12.  blº‘v$u g (x) A¡ Ap‘¡g blº‘v$u p (x)“p¡ A¡L$ Aheh R>¡ 

L¡$ “rl s¡ Aheh âd¡e ‘f’u “½$u L$fp¡ :

  (   i   )  p (x) = 2x3 + x2 – 2x – 1, g (x) = x + 1

  (  ii  )  p (x) = x3 + 3x2 + 3x + 1, g (x) = x + 2

  (iii)  p (x) = x3 – 4x2 + x + 6, g (x) = x – 3

  (   i   )  Al], p (x) = 2x3 + x2 – 2x – 1 A“¡ 
g (x) = x + 1 “y„ i|Þe (– 1) R>¡.
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   lh¡, p (– 1) = 2 (– 1)3 + (– 1)2 – 2 (– 1) – 1

    = – 2 + 1 + 2 – 1

    = 0

    Ap’u Aheh âd¡e âdpZ¡ g (x) = x + 1 A¡ 

p (x) = 2x3 + x2 – 2x – 1“p¡ Aheh R>¡.

  (  ii  )  Al],  p (x) = x3 + 3x2 + 3x + 1 A“¡ 

g (x) = x + 2 “y„ i|Þe (– 2) R>¡.

   lh¡, p (– 2) =  (– 2)3 + 3 (– 2)2 + 3 (– 2) + 1

    = – 8 + 12 – 6 + 1

    = – 1

    ¹ 0

    Ap’u Aheh âd¡e âdpZ¡ g (x) = x + 2 A¡ 

p (x) = x3 + 3x2 + 3x + 1“p¡ Aheh “’u.

  (iii)  Al], p (x) = x3 – 4x2 + x + 6 A“¡ 

g (x) = x – 3 “y„ i|Þe 3 R>¡.

   lh¡, p (3) =  (3)3 – 4 (3)2 + (3) + 6

    = 27 – 36 + 3 + 6

    = 0

    Ap’u Aheh âd¡e âdpZ¡ g (x) = x – 3 A¡ 

p (x) = x3 – 4x2 + x + 6“p¡ Aheh R>¡.

13.  “uQ¡“p v$f¡L$dp„ Å¡ x – 1 A¡ p (x)“p¡ A¡L$ Aheh lp¡e, sp¡ 

k“u qL„$ds ip¡^p¡ :

  (   i   ) p (x) = x2 + x + k

  ( ii ) p (x) = 2x2 + kx + 2  

  (iii) p (x) = kx2 – 2 x + 1

  (  iv  ) p (x) = kx2 – 3x + k

  (   i   )  x – 1 A¡ p (x) = x2 + x + k“p¡ Aheh R>¡.

   \ p (1) = 0

   \ (1)2 + (1) + k = 0

   \ 1 + 1 + k = 0

   \ 2 + k = 0

   \ k = – 2

  (  ii  ) x – 1 A¡ p (x) = 2x2 + kx + 2 “p¡ Aheh R>¡.

   \ p (1) = 0

   \ 2 (1)2 + k (1) + 2  = 0

   \ 2 + k + 2  = 0

   \ k = – (2 + 2 )

  (iii) x – 1 A¡ p (x) = kx2 – 2 x + 1“p¡ Aheh R>¡.

   \ p (1) = 0

   \ k (1)2 – 2  (1) + 1 = 0

   \ k – 2  + 1 = 0

   \ k = 2  – 1

  (  iv  ) x – 1 A¡ p (x) = kx2 – 3x + k“p¡ Aheh R>¡.

   \ p (1) = 0

   \ k (1)2 – 3 (1) + k = 0

   \ k – 3 + k = 0

   \ 2k = 3

   \ k = 
2

3

14.  Aheh ‘pX$p¡ :

  (   i   )  12x2 – 7x + 1 (  ii  ) 2x2 + 7x + 3

  (iii) 6x2 + 5x – 6  (  iv  ) 3x2 – x – 4

  (   i   )  12x2 – 7x + 1 = 12x2 – 4x – 3x + 1

    = 4x (3x – 1) – 1 (3x – 1)

    = (3x – 1) (4x – 1)

  (  ii  ) 2x2 + 7x + 3 = 2x2 + 6x + x + 3

    = 2x (x + 3) +1 (x + 3)

    = (x + 3) (2x + 1)

  (iii) 6x2 + 5x – 6 = 6x2 + 9x – 4x – 6

    = 3x (2x + 3) – 2 (2x + 3)

    = (2x + 3) (3x – 2)

  (  iv  ) 3x2 – x – 4 = 3x2 + 3x – 4x – 4

    = 3x (x + 1) – 4 (x + 1)

    = (x + 1) (3x – 4)

15.  Aheh ‘pX$p¡ :

  (   i   ) x3 – 2x2 – x + 2

  (  ii  ) x3 – 3x2 – 9x – 5

  (iii)  x3 + 13x2 + 32x + 20

  (  iv  ) 2y3 + y2 – 2y – 1

  (   i   )  ̂ pfp¡ L¡$, p (x) = x3 – 2x2 – x + 2

    2“p b^p S> Ahehp¡ k 1 A“¡ k 2 R>¡. âeÐ“p¡ Üpfp 

Ap‘Z¡ Å¡C iL$uA¡ R>uA¡ L¡$

   p (1) = 0

   \ x – 1 A¡ p (x)“p¡ A¡L$ Aheh R>¡.

   x3 – 2x2 – x + 2

   = x3 – x2 – x2 + x – 2x + 2

   = x2 (x – 1) – x (x – 1) – 2 (x – 1)
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   = (x – 1) (x2 – x – 2)

   = (x – 1) (x2 – 2x + x – 2)

   = (x – 1) {x (x – 2) + 1 (x – 2)}

   = (x – 1) (x – 2) (x + 1)

  (  ii  ) ^pfp¡ L¡$, p (x) = x3 – 3x2 – 9x – 5

    – 5“p b^p S> Ahehp¡ k 1 A“¡ k 5 R>¡. âeÐ“p¡ 

Üpfp Ap‘Z¡ Å¡C iL$uA¡ R>uA¡ L¡$ p (– 1) = 0

   \ x + 1 A¡ p (x)“p¡ A¡L$ Aheh R>¡.

   x3 – 3x2 – 9x – 5

   = x3 + x2 – 4x2 – 4x – 5x – 5

   = x2 (x + 1) – 4x (x + 1) – 5 (x + 1)

   = (x + 1) (x2 – 4x – 5)

   = (x + 1) (x2 + x – 5x – 5)

   = (x + 1) {x (x + 1) – 5 (x + 1)}

   = (x + 1) (x + 1) (x – 5)

  (iii) ^pfp¡ L¡$, p (x) = x3 + 13x2 + 32x + 20

    20“p b^p S> Ahehp¡ k 1, k 2, k 4, k 5, k 10, 

k 20 R>¡. âeÐ“p¡ Üpfp Ap‘Z¡ Å¡C iL$uA¡ R>uA¡ L¡$

   p (– 1) = 0

   \ x + 1 A¡ p (x)“p¡ A¡L$ Aheh R>¡.

   x3 + 13x2 + 32x + 20

   = x3 + x2 + 12x2 + 12x + 20x + 20

   = x2 (x + 1) + 12x (x + 1) + 20 (x + 1)

   = (x + 1) (x2 + 12x + 20)

   = (x + 1) (x2 + 2x + 10x + 20)

   = (x + 1) {x (x + 2) + 10 (x + 2)}

   = (x + 1) (x + 2) (x + 10)

  (  iv  ) ^pfp¡ L¡$, p (y) = 2y3 + y2 – 2y – 1

    – 1“p b^p S> Ahehp¡ k 1 R>¡. âeÐ“p¡ Üpfp Ap‘Z¡ 

Å¡C iL$uA¡ R>uA¡ L¡$

   p (– 1) = 0

   \ y + 1 A¡ p (y)“p¡ A¡L$ Aheh R>¡.

   2y3 + y2 – 2y – 1

   = 2y3 + 2y2 – y2 – y – y – 1

   = 2y2 (y + 1) – y (y + 1) – 1 (y + 1)

   = (y + 1) (2y2 – y – 1)

   = (y + 1) (2y2 – 2y + y – 1)

   = (y + 1) {2y (y – 1) + 1 (y – 1)}

   = (y + 1) (y – 1) (2y + 1)

×Y$uL$fZ dpV¡$“p v$pMgp

11.  x3 + 6x2 – 2x – 5“p¡ A¡L$ Aheh x – 1 R>¡ L¡$ L¡$d s¡ 

s‘pkp¡. 

12.  x3 + 9x2 – 4x – 12“p¡ A¡L$ Aheh x + 1 R>¡ L¡$ L¡$d s¡ 

s‘pkp¡. 

13.  x3 + 2x2 – 5x – 6“p¡ A¡L$ Aheh x + 3 R>¡ L¡$ L¡$d s¡ 

s‘pkp¡. 

14.  x3 – 3x2 – 6x + 8“p¡ A¡L$ Aheh x – 4 R>¡ L¡$ L¡$d s¡ 

s‘pkp¡. 

15.  Å¡ x – 1 A¡ 4x3 + 3x2 – 4x + k“p¡ A¡L$ Aheh lp¡e, 

sp¡ k“u tL$ds ip¡^p¡.

16.  Å¡ 2x – 1 A¡ 4x3 – 16x2 + 10x + k“p¡ A¡L$ Aheh 

lp¡e, sp¡ k“u tL$ds ip¡^p¡.

17.  4t3 + 4t2 – t – 1 “p¡ A¡L$ Aheh 2t + 1 R>¡ L¡$ L¡$d s¡ 

s‘pkp¡.

18.  Å¡ x – 4 A¡ x3 – 5x2 – px + 24“p¡ A¡L$ Aheh lp¡e, sp¡ 

p“u tL$ds ip¡^p¡.

19.  Å¡ x – 3 A¡ k2x3 – kx2 + 3kx – k“p¡ A¡L$ Aheh lp¡e, 

sp¡ k“u tL$ds ip¡^p¡. (k ¹ 0)

10.  cpNpL$pf L$ep® rh“p v$ip®hp¡ L¡$, 3x4 + 4x3–12x2 – x – 30 

A¡ x2 + x – 6“p¡ NyrZs R>¡.

11. Aheh ‘pX$p¡ :

 ( 1 )  10x2 + 7x + 1 ( 2 ) 5x2 – 18x – 8

 ( 3 ) 6x2 + 13x + 6 ( 4 ) 12x2 + x – 6

 ( 5 ) 2x2 – 9x – 35

12. Aheh ‘pX$p¡ :

 ( 1 )  x3 + 8x2 + 19x + 12

 ( 2 ) x3 – 4x2 – 7x + 10

 ( 3 ) 2x3 + 7x2 + 2x – 3

 ( 4 ) 3x3 + 14x2 – 7x – 10

 ( 5 ) 6x3 + 13x2 + 9x + 2
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S>hpbp¡ :  1. Aheh R>¡.  2. Aheh R>¡.  3. Aheh R>¡.

    4. Aheh R>¡.  5. k = – 3  6. k = – 
2

3

    7. Aheh R>¡.  8. p = 2  9. k = 
27

1

 11. ( 1 )  (2x + 1) (5x + 1)

  ( 2 ) (5x + 2) (x – 4)

  ( 3 ) (3x + 2) (2x + 3) 

  ( 4 ) (4x + 3) (3x – 2)

  ( 5 ) (2x + 5) (x – 7)

 12. ( 1 )  (x + 1) (x + 3) (x + 4)

  ( 2 ) (x – 1) (x + 2) (x – 5)

  ( 3 ) (x + 1) (x + 3) (2x – 1) 

  ( 4 ) (x – 1) (x + 5) (3x + 2)

  ( 5 ) (x + 1) (2x + 1) (3x + 2)

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11. ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ “uQ¡“p NyZpL$pf d¡mhp¡ :

 (iii) (x + 3) (x + 3)  ( ii ) (x – 3) (x + 5) 

 (iii) r“Ðekd I“p¡ D‘ep¡N L$fsp„,

  (x + y)2 = x2 + 2xy + y2

  y = 3 d|L$sp„,

  (x + 3) (x + 3) = (x + 3)2

   = x2 + 2 (x) (3) + (3)2

   = x2 + 6x + 9

 ( ii )  r“Ðekd IV“p¡ D‘ep¡N L$fsp„,

  (x + a) (x + b) = x2 + (a + b) x + ab

  (x – 3) (x + 5) = x2 + (– 3 + 5) x + (– 3) (5)

   = x2 + 2x – 15

12. ku^p¡ NyZpL$pf L$ep® rkhpe 105 × 106“u tL$ds d¡mhp¡.

 105 × 106 = (100 + 5) × (100 + 6)

   = (100)2 + (5 + 6) (100) + (5 × 6),

(r“Ðekd IV“p¡ D‘ep¡N L$fsp„)

   = 10000 + 1100 + 30

   = 11130

13. Aheh ‘pX$p¡ :

 (iii) 49a2 + 70ab + 25b2  ( ii ) 
4

25
x2 – 

y

9

2

 

 (iii) Al], 49a2 = (7a)2, 25b2 = (5b)2,

  70ab = 2 (7a) (5b)

   Ap‘¡g ‘v$phqg“¡ x2 + 2xy + y2 kp’¡ kfMphsp„, 

x = 7a A“¡ y = 5b.

  r“Ðekd I“p¡ D‘ep¡N L$fsp„,

  49a2 + 70ab + 25b2 = (7a + 5b)2

   = (7a + 5b) (7a + 5b)

  ( ii )  
4

25
x2 – 

y

9

2

 = x
2

5
2f p  – 

y

3

2d n

   = x
y

2

5

3
+e o  x –

y

2

5

3
e o

14. (3a + 4b + 5c)2 “y„ rhõsfZ L$fp¡.

 Ap‘¡g ‘v$phrg (x + y + z)2 kp’¡ kfMphsp„,

 x = 3a, y = 4b A“¡ z = 5c.

epv$ fpMp¡

*  b¥rS>L$ r“Ðekdp¡ (Algebraic identities) :

 (   I   ) (a + b)2 = a2 + 2ab + b2

 ( II ) (a – b)2 = a2 – 2ab + b2

 ( III ) (a – b) (a + b) = a2 – b2

 ( IV ) (x + a) (x + b) = x2 + (a + b) x + ab

 (  V ) (a + b + c)2

   = a2 + b2 + c2 + 2ab + 2bc + 2ca

 (VI ) (a + b)3 = a3 + 3a2b + 3ab2 + b3

     = a3 + b3 + 3ab (a + b)

 (VII) (a – b)3 = a3 – 3a2b + 3ab2 – b3

    = a3 – b3 – 3ab (a – b)

*  D‘f“p„ r“Ðekdp¡ rhõsfZ õhê$‘dp„ R>¡. s¡d“¡ EgV$p ¾$ddp„ 

gMsp„ âdprZs Ahehp¡“y„ õhê$‘ dm¡ R>¡.

 (VIII) a3 + b3 + c3 – 3abc

   = (a + b + c) (a2 + b2 + c2 – ab – bc – ca)

   Al] Å¡ a + b + c = 0 lp¡e, sp¡

   a3 + b3 + c3 = 3abc

*  b¡ h^pf¡ r“Ðekdp¡ :

 ( 1 ) a3 + b3 = (a + b) (a2 – ab + b2)

 ( 2 ) a3 – b3 = (a – b) (a2 + ab + b2)

 “p¢^ :  D‘f“p b^p S> r“Ðekdp¡dp„ r“Ðekd IV rkhpe“p 

r“Ðekdp¡dp„ a, b, c “p õ’p“¡ A“y¾$d¡ x, y, z 

hp‘fu iL$pe.
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 r“Ðekd V“p¡ D‘ep¡N L$fsp„,

 (3a + 4b + 5c)2

 = (3a)2 + (4b)2 + (5c)2+ 2 (3a) (4b)

   + 2 (4b) (5c) + 2 (5c) (3a)
 = 9a2 + 16b2 + 25c2 + 24ab + 40bc + 30ac

15. (4a – 2b – 3c)2 “y„ rhõsfZ L$fp¡.

 r“Ðekd V“p¡ D‘ep¡N L$fsp„,

 (4a – 2b – 3c)2

 = [4a + (– 2b) + (– 3c)]2

 = (4a)2 + (– 2b)2 + (– 3c)2 + 2 (4a) (– 2b)

   + 2 (– 2b) (– 3c) + 2 (– 3c) (4a)
 = 16a2 + 4b2 + 9c2 – 16ab + 12bc – 24ac

16. Aheh ‘pX$p¡ : 4x2 + y2 + z2 – 4xy – 2yz + 4xz

 4x2 + y2 + z2 – 4xy – 2yz + 4xz

 = (2x)2 + (– y)2 + (z)2 + 2 (2x) (– y)

  + 2 (– y) (z) + 2 (2x) (z)

 = [2x + (– y) + z]2 (r“Ðekd V“p¡ D‘ep¡N L$fsp„)

 = (2x – y + z)2

 = (2x – y + z) (2x – y + z)

17. “uQ¡ Ap‘¡gp O““¡ rhõs©s õhê$‘dp„ gMp¡ :

 (iii) (3a + 4b)3  ( ii ) (5p – 3q)3

  (iii) Ap‘¡g ‘v$phqg“¡ (x + y)3 kp’¡ kfMphsp„,

  x = 3a, y = 4b.

  s¡’u r“Ðekd VI“p¡ D‘ep¡N L$fsp„,

  (3a + 4b)3

  = (3a)3 + (4b)3 +3 (3a) (4b) (3a + 4b)

  = 27a3 + 64b3 + 108a2b + 144ab2

  ( ii )  Ap‘¡g ‘v$phqg“¡ (x – y)3 kp’¡ kfMphsp„,

  x = 5p, y = 3q.

  s¡’u r“Ðekd VII“p¡ D‘ep¡N L$fsp„,

  (5p – 3q)3

  = (5p)3 – (3q)3 – 3 (5p) (3q) (5p – 3q)

  = 125p3 – 27q3 – 225p2q + 135pq2

18. ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ tL$ds ip¡^p¡ :

 (iii) (104)3  ( ii ) (999)3 

 (iii) (104)3 = (100 + 4)3

   = (100)3 + (4)3 + 3 (100) (4) (100 + 4)

 (r“Ðekd VII“p¡ D‘ep¡N L$fsp„)

   = 1000000 + 64 + 124800

   = 1124864

 ( ii )  (999)3 = (1000 – 1)3

   = (1000)3 – (1)3 – 3 (1000) (1)(1000–1)

(r“Ðekd VII“p¡ D‘ep¡N L$fsp„)

   = 1000000000 – 1 – 2997000

   = 997002999

19. Aheh ‘pX$p¡ : 8x3 + 27y3 + 36x2y + 54xy2

 Ap ‘v$phqg“¡ “uQ¡ âdpZ¡ ‘Z gMu iL$pe :

 (2x)3 + (3y)3 + 3 (4x2) (3y) + 3 (2x) (9y2)

 = (2x)3 + (3y)3 + 3 (2x)2 (3y) + 3 (2x) (3y)2

 = (2x + 3y)3 (r“Ðekd VI“p¡ D‘ep¡N L$fsp„)

 = (2x + 3y) (2x + 3y) (2x + 3y)

20. Aheh ‘pX$p¡ : 8x3 + y3 + 27z3 – 18xyz

 8x3 + y3 + 27z3 – 18xyz

 = (2x)3 + y3 + (3z)3 – 3 (2x) (y) (3z)

 = (2x + y + 3z)

[(2x)2 + y2 + (3z)2– (2x) (y) – (y) (3z) – (2x) (3z)]

 = (2x + y + 3z) (4x2 + y2 + 9z2– 2xy–3yz–6xz)

11.  ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ “uQ¡“p NyZpL$pf d¡mhp¡ :

  (   i   )  (x + 4) (x + 10)

  (  ii  ) (x + 8) (x – 10)

  (iii) (3x + 4) (3x – 5)

  (  iv  ) y2

2

3
+e o  y –2

2

3e o  
  ( v ) (3 – 2x) (3 + 2x)

  (   i   )  (x + 4) (x + 10)

   = (x)2 + (4 + 10) x + (4) (10)

   = x2 + 14x + 40

  (  ii  ) (x + 8) (x – 10)

   = (x)2 + (8 – 10) x + (8) (– 10)

   = x2 – 2x – 80

  (iii) (3x + 4) (3x – 5)

   = (3x)2 + (4 – 5) (3x) + (4) (– 5)

   = 9x2 – 3x – 20

  (  iv  ) y2
2

3
+f p  y –2

2

3f p

   = (y2)2 – 
2

3
2f p  = y4 – 

4

9

õhpÝepe 2.4 ‘p“p “„. 37 – 38
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  ( v ) (3 – 2x) (3 + 2x)

   = (3)2 – (2x)2

   = 9 – 4x2

12.  ku^p¡ NyZpL$pf L$ep® rkhpe r“Ðekdp¡“p¡ D‘ep¡N L$fu“¡ “uQ¡“p 

NyZpL$pf“u qL„$dsp¡ d¡mhp¡ :

  (   i   )  103 × 107  (  ii  ) 95 × 96

  (iii) 104 × 96

  (   i   )  103 × 107

   = (100 + 3) (100 + 7)

   = (100)2 + (3 + 7) (100) + (3) (7)

   = 10000 + 1000 + 21

   = 11,021

  (  ii  ) 95 × 96

   = (90 + 5) (90 + 6)

   = (90)2 + (5 + 6) (90) + (5) (6)

   = 8100 + 990 + 30 = 9120

A’hp

   95 × 96

   = (100 – 5) (100 – 4)

   = (100)2 + (– 5 – 4) (100) + (– 5) (– 4)

   = 10000 – 900 + 20

   = 10020 – 900 = 9120

  (iii) 104 × 96

   = (100 + 4) (100 – 4)

   = (100)2 – (4)2

   = 10000 – 16 = 9984

13.  ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu Aheh ‘pX$p¡ :

  (   i   )  9x2 + 6xy + y2 (  ii  ) 4y2 – 4y + 1

  (iii) x2 – 
y

100

2

  (   i   )  9x2 + 6xy + y2

   = (3x)2 + 2 (3x) (y) + (y)2

   = (3x + y)2 = (3x + y) (3x + y)

  (  ii  ) 4y2 – 4y + 1

   = (2y)2 – 2 (2y) (1) + (1)2

   = (2y – 1)2 = (2y – 1) (2y – 1)

  (iii) x2 – 
y

100

2

 = (x)2 – 
y

10

2d n
    = x x –

y y

10 10
+b bl l

14.  ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ rhõsfZ L$fp¡ :

  (   i   )  (x + 2y + 4z)2 (  ii  ) (2x – y + z)2

  (iii) (– 2x + 3y + 2z)2 (  iv  ) (3a – 7b – c)2

  ( v ) (– 2x + 5y – 3z)2 (  vi  ) a b 1–
4

1

2

1
2

+> H
  (   i   )  (x + 2y + 4z)2

   = (x)2 + (2y)2 + (4z)2 + 2 (x) (2y) 

+ 2 (2y) (4z) + 2 (4z) (x)

   = x2 + 4y2 + 16z2 + 4xy + 16yz + 8zx

  (  ii  ) (2x – y + z)2

   = [2x + (– y) + z]2

   = (2x)2 + (– y)2 + (z)2 + 2 (2x) (– y) 

+ 2 (– y) (z) + 2 (z) (2x)

   = 4x2 + y2 + z2 – 4xy – 2yz + 4zx

  (iii) (– 2x + 3y + 2z)2

   = [(– 2x) + 3y + 2z]2

   = (– 2x)2 + (3y)2 + (2z)2 + 2 (– 2x) (3y)

+ 2 (3y) (2z) + 2 (2z) (– 2x)

   = 4x2 + 9y2 + 4z2 – 12xy + 12yz – 8zx

  (  iv  ) (3a – 7b – c)2

   = [3a + (– 7b) + (– c)]2

   = (3a)2 + (– 7b)2 + (– c)2 + 2 (3a) (– 7b)

+ 2 (– 7b) (– c) + 2 (– c) (3a)

   = 9a2 + 49b2 + c2 – 42ab + 14bc – 6ca

  ( v ) (– 2x + 5y – 3z)2

   = [(– 2x) + 5y + (– 3z)]2

   = (– 2x)2 + (5y)2 + (– 3z)2 + 2 (– 2x) (5y) 

+ 2 (5y) (– 3z) + 2 (– 3z) (– 2x)

   = 4x2 + 25y2 + 9z2 – 20xy – 30yz + 12zx

  (  vi  ) –a b 1
4

1

2

1
2

+> H

   = a b 1–
4

1

2

1
2

+ +b l= G

   = a
4

1
2f p  + b–

2

1
2f p  + (1)2 + 2 a

4

1f p b–
2

1f p

+ 2 b–
2

1f p (1) + 2 (1) a
4

1f p

   = 
16

1
a2 + 

4

1
b2 + 1 – 

4

1
ab – b + 

2

1
a
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15.  Aheh ‘pX$p¡ :

  (   i   )  4x2 + 9y2 + 16z2 + 12xy – 24yz – 16xz

  (  ii  ) 2x2 + y2 + 8z2 – 2 2 xy + 4 2 yz – 8xz

  (   i   )  4x2 + 9y2 + 16z2 + 12xy – 24yz – 16xz

   = (2x)2 + (3y)2 + (– 4z)2 + 2 (2x) (3y) 

+ 2 (3y) (– 4z) + 2 (– 4z) (2x)

   = [2x + 3y + (– 4z)]2

   = (2x + 3y – 4z)2

   = (2x + 3y – 4z) (2x + 3y – 4z)

  (  ii  ) 2x2 + y2 + 8z2 – 2 2 xy + 4 2 yz – 8xz

   = (– 2 x)2 + (y)2 + (2 2 z)2 + 2 (– 2 x) (y)

+ 2 (y) (2 2 z) + 2 (2 2 z) (– 2 x)

   = [(– 2 x) + y + 2 2 z]2

   = (– 2 x + y + 2 2 z)2

   = (– 2 x + y + 2 2 z) (– 2 x + y + 2 2 z)

16.  “uQ¡“p O““y„ rhõsfZ L$fp¡ :

  (   i   )  (2x + 1)3  (  ii  ) (2a – 3b)3

  (iii) x 1
2

3
3

+> H   (iv) x y–
3

2
3> H

  (   i   )  (2x + 1)3

   = (2x)3 + (1)3 + 3 (2x) (1) (2x + 1)

   = 8x3 + 1 + 6x (2x + 1)

   = 8x3 + 1 + 12x2 + 6x

A’hp

   (2x + 1)3

   = (2x)3 + 3 (2x)2 (1) + 3 (2x) (1)2 + (1)3

   = 8x3 + 12x2 + 6x + 1

  (  ii  ) (2a – 3b)3

   = (2a)3 – (3b)3 – 3 (2a) (3b) (2a – 3b)

   = 8a3 – 27b3 – 18ab (2a – 3b)

   = 8a3 – 27b3 – 36a2b + 54ab2

  (iii) x 1
2

3
3

+> H

   = x
2

3
3f p  + (1)3 + 3 x

2

3f p (1) x 1
2

3
+f p

   =
8

27
x3 + 1 + 

2

9
x x 1

2

3
+f p

   = 
8

27
x3 + 1 +

4

27
x2 + 

2

9
x

  (  iv  ) x y–
3

2
3> H

   = (x)3 – y
3

2
3f p – 3 (x) y

3

2f p x y–
3

2f p
   = x3 – 

27

8
y3 – 2xy x y–

3

2f p
   = x3 – 

27

8
y3 – 2x2y + 

3

4
xy2

17.  ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ qL„$ds d¡mhp¡ :

  (   i   )  (99)3 (  ii  ) (102)3 (iii) (998)3

  (   i   )  (99)3

   = (100 – 1)3

   = (100)3 – (1)3 – 3 (100) (1) (100 – 1)

   = 1000000 – 1 – 300 (99)

   = 1000000 – 1 – 29700

   = 9,70,299

  (  ii  ) (102)3

   = (100 + 2)3

   = (100)3 + (2)3 + 3 (100) (2) (100 + 2)

   = 1000000 + 8 + 600 (102)

   = 1000000 + 8 + 61200

   = 10,61,208

  (iii) (998)3

   = (1000 – 2)3

   = (1000)3 – (2)3 – 3 (1000) (2) (1000 – 2)

   = 1000000000 – 8 – 6000 (1000 – 2)

   = 1000000000 – 8 – 6000000 + 12000

   = 994000000 + 12000 – 8

   = 99,40,11,992

18.  “uQ¡“p ‘¥L$u âÐe¡L$“p Aheh ‘pX$p¡ :

  (   i   )  8a3 + b3 + 12a2b + 6ab2

  (  ii  ) 8a3 – b3 – 12a2b + 6ab2

  (iii) 27 – 125a3 – 135a + 225a2

  (  iv  ) 64a3 – 27b3 – 144a2b + 108ab2

  ( v )  27p3 – 
216

1
 – 

2

9
p2 + 

4

1
p

  (   i   )  8a3 + b3 + 12a2b + 6ab2

   = (2a)3 + (b)3 + 3 (4a2) (b) + 3 (2a) (b2)

   = (2a)3 + (b)3 + 3 (2a)2 (b) + 3 (2a) (b)2

   = (2a + b)3

   = (2a + b) (2a + b) (2a + b)

A’hp
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   8a3 + b3 + 12a2b + 6ab2

   = (2a)3 + (b)3 + 6ab (2a + b)

   = (2a)3 + (b)3 + 3 (2a) (b) (2a + b)

   = (2a + b)3

   = (2a + b) (2a + b) (2a + b)

  (  ii  ) 8a3 – b3 – 12a2b + 6ab2

   = (2a)3 – (b)3 – 6ab (2a – b)

   = (2a)3 – (b)3 – 3 (2a) (b) (2a – b)

   = (2a – b)3

   = (2a – b) (2a – b) (2a – b)

A’hp

   8a3 – b3 – 12a2b + 6ab2

   = (2a)3 + (– b)3 + 3 (4a2) (– b) + 3 (2a) (b2)

   = (2a)3 + (– b)3 + 3 (2a)2 (– b) + 3 (2a) (– b)2

   = (2a – b)3

   = (2a – b) (2a – b) (2a – b)

  (iii) 27 – 125a3 – 135a + 225a2

   = (3)3 + (– 5a)3 + 3 (9) (– 5a) + 3 (3) (25a2)

   = (3)3 + (– 5a)3 + 3 (3)2 (– 5a) + 3 (3) (– 5a)2

   = (3 – 5a)3

   = (3 – 5a) (3 – 5a) (3 – 5a)

  (  iv  ) 64a3 – 27b3 – 144a2b + 108ab2

   = (4a)3 + (– 3b)3 + 3 (16a2) (– 3b)

+ 3 (4a) (9b2)

   = (4a)3 + (– 3b)3 + 3 (4a)2 (– 3b)

+ 3 (4a) (– 3b)2

   = (4a – 3b)3

   = (4a – 3b) (4a – 3b) (4a – 3b)

  ( v ) 27p3 – 
216

1
 – 

2

9
p2 + 

4

1
p

   = (3p)3 + –
6

1
3f p + 3 (9p2) –

6

1f p+ 3 (3p)
36

1f p

   = (3p)3 + –
6

1
3f p +3 (3p)2 –

6

1f p+3 (3p) –
6

1
2f p

   = p3 –
6

1
3f p

   = p p p3 3 3– – –
6

1

6

1

6

1b b bl l l
19.  QL$pkp¡ : 

  (   i   )  x3 + y3 = (x + y) (x2 – xy + y2)

  (  ii  ) x3 – y3 = (x – y) (x2 + xy + y2)

  (   i   )  S>.bp. = (x + y) (x2 – xy + y2)

   = x (x2 – xy + y2) + y (x2 – xy + y2)

   = x3 – x2y + xy2 + x2y – xy2 + y3

   = x3 + y3

   = X$p.bp.

  (  ii  ) X$p.bp. = x3 – y3

   = (x – y)3 + 3xy (x – y)

   = (x – y) {(x – y)2 + 3xy}

   = (x – y) (x2 – 2xy + y2 + 3xy)

   = (x – y) (x2 + xy + y2)

   = S>.bp.

10.  “uQ¡“p ‘¥L$u v$f¡L$“p Aheh ‘pX$p¡ :

  (   i   )  27y3 + 125z3 (  ii  ) 64m3 – 343n3

  [ k|Q“ : âï“ 9 Sy>Ap¡. ]

  (   i   )  27y3 + 125z3

   v$pMgp “„. 9dp„ Ap‘Z¡ Å¡ey„ L¡$ a3 + b3 = (a + b) (a2 – ab + b2) r“Ðekd R>¡.

   a = 3y A“¡ b = 5z g¡sp„,

   (3y)3 + (5z)3  = (3y + 5z) [(3y)2 – (3y) (5z) + (5z)2]

   \ 27y3 + 125z3 = (3y + 5z) (9y2 – 15yz + 25z2)

A’hp

   a3 + b3 = (a + b)3 – 3ab (a + b) r“Ðekd R>¡.

   a = 3y A“¡ b = 5z g¡sp„,

   (3y)3 + (5z)3 = (3y + 5z)3 – 3 (3y) (5z) (3y + 5z)

   \ 27y3 + 125z3 = (3y + 5z) [(3y + 5z)2 – 45yz]

    = (3y + 5z) (9y2 + 30yz + 25z2 – 45yz)

    = (3y + 5z) (9y2 – 15yz + 25z2)
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  (  ii  ) 64m3 – 343n3

   v$pMgp “„. 9dp„ Ap‘Z¡ Å¡ey„ L¡$ a3 – b3 = (a – b) (a2 + ab + b2) r“Ðekd R>¡.

   a = 4m A“¡ b = 7n g¡sp„,

   (4m)3 – (7n)3 = (4m – 7n) [(4m)2 + (4m) (7n) + (7n)2]

   \ 64m3 – 343n3 = (4m – 7n) (16m2 + 28mn + 49n2)

A’hp

   a3 – b3 = (a – b)3 + 3ab (a – b) r“Ðekd R>¡.

   a = 4m A“¡ b = 7n g¡sp„,

   (4m)3 – (7n)3 = (4m – 7n)3 + 3 (4m) (7n) (4m – 7n)

   \ 64m3 – 343n3 = (4m – 7n) [(4m – 7n)2 + 84mn]

    = (4m – 7n) (16m2 – 56mn + 49n2 + 84mn)

    = (4m – 7n) (16m2 + 28mn + 49n2)

11. Aheh ‘pX$p¡ : 27x3 + y3 + z3 – 9xyz

  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ a3 + b3 + c3 – 3abc = (a + b + c) (a2 + b2 + c2 – ab – bc – ca) r“Ðekd R>¡.

  a = 3x, b = y A“¡ c = z g¡sp„,

  (3x)3 + (y)3 + (z)3 – 3 (3x) (y) (z) = (3x + y + z) [(3x)2 + (y)2 + (z)2 – (3x) (y) – (y) (z) – (z) (3x)]

  \ 27x3 + y3 + z3 – 9xyz = (3x + y + z) (9x2 + y2 + z2 – 3xy – yz – 3zx)

12. QL$pkp¡ : x3 + y3 + z3 – 3xyz = 
2

1
(x + y + z) [(x – y)2 + (y – z)2 + (z – x)2]

  x3 + y3 + z3 – 3xyz = (x + y + z)  (x2 + y2 + z2 – xy – yz – zx) r“Ðekd R>¡.

  \ x3 + y3 + z3 – 3xyz = (x + y + z) · 
2

1
 (2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx)

    = (x + y + z) · 
2

1
[(x2 – 2xy + y2) + (y2 – 2yz + z2) + (z2 – 2zx + x2)]

    = 
2

1
(x + y + z) [(x – y)2 + (y – z)2 + (z – x)2]

A’hp

  S>.bp. = 
2

1
(x + y + z) [(x – y)2 + (y – z)2 + (z – x)2]

   = 
2

1
(x + y + z) (x2 – 2xy + y2 + y2 – 2yz + z2 + z2 – 2zx + x2)

   = 
2

1
(x + y + z) (2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx)

   = (x + y + z) (x2 + y2 + z2 – xy – yz – zx)

   = x (x2 + y2 + z2 – xy – yz – zx) + y (x2 + y2 + z2 – xy – yz – zx) + z (x2 + y2 + z2 – xy – yz – zx)

   = x3 + xy2 + xz2 – x2y – xyz – zx2 + x2y + y3 + yz2 – xy2 – y2z – xyz + zx2 + y2z + z3 – xyz – yz2 – z2x

   = x3 + y3 + z3 – 3xyz

   = X$p.bp.

13.  Å¡ x + y + z = 0, sp¡ kprbs L$fp¡ L¡$ x3 + y3 + z3 = 3xyz.

  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ x3 + y3 + z3 – 3xyz = (x + y + z) (x2 + y2 + z2 – xy – yz – zx) r“Ðekd R>¡.

  Å¡ x + y + z = 0 lp¡e, sp¡  x3 + y3 + z3 – 3xyz = (0) (x2 + y2 + z2 – xy – yz – zx)

  \ x3 + y3 + z3 – 3xyz = 0

  \ x3 + y3 + z3 = 3xyz
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14.  O““y„ d|ëe d¡mìep rkhpe “uQ¡“p v$f¡L$“u qL„$dsp¡ d¡mhp¡ :

  (   i   )  (– 12)3 + (7)3 + (5)3

  (  ii  ) (28)3 + (– 15)3 + (– 13)3

  (   i   )  a = – 12, b = 7 A“¡ c = 5 g¡sp„,

   a + b + c = (– 12) + 7 + 5 = 0 dm¡.

   lh¡, Å¡ a + b + c = 0 lp¡e, sp¡

   a3 + b3 + c3 = 3abc.

   \ (– 12)3 + (7)3 + (5)3 = 3 (– 12) (7) (5)

    = (– 36) (35)

    = – 1260

  (  ii  ) a = 28, b = – 15 A“¡ c = – 13 g¡sp„,

   a + b + c = 28 + (– 15) + (– 13) = 0 dm¡.

   lh¡, Å¡ a + b + c = 0 lp¡e, sp¡

   a3 + b3 + c3 = 3abc.

    \ (28)3 + (– 15)3 + (– 13)3

   = 3 (28) (– 15) (– 13)

   = (84) (195)

   = 16,380

15.  “uQ¡ g„bQp¡fk“p„ n¡Óam v$ip®h¡g R>¡. s¡d“u k„crhs g„bpC 

A“¡ ‘lp¡mpC ip¡^p¡ :

  (   i   ) n¡Óam : 25a2 – 35a + 12

  (  ii  ) n¡Óam : 35y2 + 13y – 12

  (   i   )  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$

   g„bQp¡fk“y„ n¡Óam = g„bpC × ‘lp¡mpC

    Ap’u n¡Óam“u ‘v$phrg“p b¡ Ahehp¡ d¡mhhp’u 

Ap‘Z“¡ g„bQp¡fk“u k„crhs g„bpC s’p ‘lp¡mpC 

dm¡. Al], Ap‘Z¡ n¡Óam“u b¥rS>L$ Arcìe[¼s“p 

Ahehp¡ d¡mhuiy„.

   25a2 – 35a + 12 = 25a2 – 20a – 15a + 12

    = 5a (5a – 4) – 3 (5a – 4)

    = (5a – 4) (5a – 3)

    Apd, Ap‘¡g n¡Óamhpmp g„bQp¡fk“u k„crhs g„bpC 

A“¡ ‘lp¡mpC A“y¾$d¡ (5a – 3) A“¡ (5a – 4) R>¡.

   “p¢^ :  kpdpÞe fus¡ g„bQp¡fkdp„ g„bpC > ‘lp¡mpC g¡hpdp„ 

Aph¡ R>¡.

  (  ii  ) Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$

   g„bQp¡fk“y„ n¡Óam = g„bpC × ‘lp¡mpC

    Ap’u n¡Óam“u ‘v$phrg“p b¡ Ahehp¡ d¡mhhp’u 

Ap‘Z“¡ g„bQp¡fk“u k„crhs g„bpC s’p ‘lp¡mpC 

dm¡. Al], Ap‘Z¡ n¡Óam“u b¥rS>L$ Arcìe[¼s“p 

Ahehp¡ d¡mhuiy„.

   35y2 + 13y – 12 = 35y2 + 28y – 15y – 12

    = 7y (5y + 4) – 3 (5y + 4)

    = (5y + 4) (7y – 3) 

    Apd, Ap‘¡g n¡Óamhpmp g„bQp¡fk“u k„crhs g„bpC 

A“¡ ‘lp¡mpC A“y¾$d¡ (7y – 3) A“¡ (5y + 4) R>¡.

16.  “uQ¡ g„bO““p„ O“am v$ip®h¡g R>¡. s¡d“p„ i¼e ‘qfdpZ 

ip¡^p¡ :

  (   i   ) O“am : 3x2 – 12x

  (  ii  ) O“am : 12ky2 + 8ky – 20k

  (   i   )  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$

   g„bO““y„ O“am = g„bpC × ‘lp¡mpC × KQpC

    Ap’u O“am“u ‘v$phrg“p ÓZ Ahehp¡ d¡mhhp’u 

Ap‘Z“¡ g„bO““p„ i¼e ‘qfdpZ dm¡. Al], Ap‘Z¡ 

O“am“u b¥rS>L$ Arcìe[¼s“p Ahehp¡ d¡mhuiy„.

   3x2 – 12x = 3x (x – 4)

    = 3 × x × (x – 4)

    Apd, g„bO““p„ ‘qfdpZp¡“u A¡L$ i¼e qL„$dsp¡ 3, x 

A“¡ (x – 4) R>¡.

   “p¢^ :  buÅ i¼e ‘qfdpZp¡ sfuL¡$ Ap‘Z¡ 1, 3x A“¡ 

(x – 4) A’hp 1, x A“¡ (3x – 12) ‘Z gC 

iL$uA¡.

  (  ii  )  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$

   g„bO““y„ O“am = g„bpC × ‘lp¡mpC × KQpC

    Ap’u, O“am“u ‘v$phrg“p ÓZ Ahehp¡ d¡mhhp’u 

Ap‘Z“¡ g„bO““p„ i¼e ‘qfdpZ dm¡. Al], Ap‘Z¡ 

O“am“u b¥rS>L$ Arcìe[¼s“p Ahehp¡ d¡mhuiy„.

   12ky2 + 8ky – 20k

   = 4k (3y2 + 2y – 5)

   = 4k (3y2 – 3y + 5y – 5)

   = 4k [3y (y – 1) + 5 (y – 1)]

   = 4k (y – 1) (3y + 5)

    Apd, g„bO““p„ ‘qfdpZp¡“u A¡L$ i¼e qL„$dsp¡ 4k, 

(y – 1) A“¡ (3y + 5) R>¡.
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11. rhõsfZ L$fp¡ : 

 ( 1 )  (2x + 3) (2x – 5) ( 2 ) (3x – 2) (3x – 5)

 ( 3 ) (2x2 + 1) (2x2 + 7) ( 4 ) (5x + 2y) (5x + 4y)

 ( 5 ) (7a + b) (7a – 3b)

12. rhõsfZ L$fp¡ :

 ( 1 )  (2x + 7) (2x – 7) ( 2 ) (5x + 3y) (5x – 3y)

 ( 3 ) (4t + 5) (4t – 5) ( 4 ) (5a – 4b) (5a + 4b)

 ( 5 ) x y x y–
2

1

3

1

2

1

3

1
+b bl l

13. rhõsfZ L$fp¡ :

 ( 1 )  (a + 2b – 3c)2 ( 2 ) (5x + y + 2z)2

 ( 3 ) (– x – 2y + 3)2 ( 4 ) (x + 2y + 7z)2

 ( 5 ) x y z– –
2

1

3

1

5

1 2b l
14. rhõsfZ L$fp¡ :

 ( 1 )  (2x + 3y)3 ( 2 ) (4x – y)3

 ( 3 ) a b–
2

1

4

1
3f p  ( 4 ) (3x + 7y)3

15. ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ “uQ¡“p“u tL$ds d¡mhp¡ :

  ( 1 )  82 × 85 ( 2 ) 51 × 57 ( 3 ) 66 × 74

  ( 4 ) 97 × 103 ( 5 ) (72)2 ( 6 ) (98)2

  ( 7 ) (41)3 ( 8 ) (103)3 ( 9 ) (123)2

  (10) (79)3

16. Aheh ‘pX$p¡ :

 ( 1 )  64x2 – 81y2

 ( 2 ) 9x2 – 30xy + 25y2

 ( 3 ) 
9

1
a2 – 

49

1
b2

 ( 4 ) 49x2 + 28xy + 4y2

 ( 5 ) 4x2 + 9y2 + z2 + 12xy – 6yz – 4zx

 ( 6 ) x2 + 4y2 + 25z2 – 4xy + 20yz – 10zx

 ( 7 ) 121x2 – 289

 ( 8 ) 
25

9
x2 – 

5

3
xy + 

4

1
y2

  ( 9 ) 9x2 + 25y2 + 49z2 – 30xy – 70yz + 42zx

  (10) 8a3 + 27b3 + 36a2b + 54ab2

  (11) 27x3 – 64y3 – 108x2y + 144xy2

  (12) 8x3 – 125y3 – 60x2y + 150xy2

17. Aheh ‘pX$p¡ :

 ( 1 )  8x3 + 27y3 ( 2 ) 125x3 – 64y3

 ( 3 ) 
8

1
a3 + 

125

1
b3 ( 4 ) 64x3 + 125y3

 ( 5 ) x3 – 27

 ( 6 ) a3 + 27b3 + 64c3 – 36abc

 ( 7 ) x3 + 8y3 + 64z3 – 24xyz

 ( 8 ) 8x3 – 27y3 + z3 + 18xyz

18. ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ “uQ¡“p“u tL$ds d¡mhp¡ :

 ( 1 )  153 – 93 – 63 ( 2 ) 253 – 303 + 53

 ( 3 ) 183 + 123 – 303 ( 4 ) 153 + 353 – 503

 9. QL$pkp¡ L¡$ 5 A“¡ 3 A¡ blº‘v$u x2 – 8x +15“p„ i|Þep¡ R>¡.

10. ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ 8.2 × 7.8“u qL„$ds ip¡^p¡.

11. rhõsfZ L$fp¡ : a b c–
2

1

3

1

4

1
2

+c m
12.  ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ 123 + 153 – 273“u qL„$ds 

d¡mhp¡.

13. Aheh ‘pX$p¡ :

 ( 1 ) 20x2 + x – 1

 ( 2 ) x3 + 7x2 – x – 7

 ( 3 ) 64x3 – 125

 ( 4 ) 27a3 + 64b3 + 108a2b + 144ab2

14.  S>¡ g„bO““y„ O“am x3 + 4x2 – x – 4 O“ A¡L$d lp¡e, s¡“p„ 
i¼e ‘qfdpZ ip¡^p¡.

15. r“Ðekd“p¡ D‘ep¡N L$fu “uQ¡“p v$pMgp ‘|Z® L$fp¡ :

 ( 1 ) (2a + 3b)3 = (2a)3 + (.....)3 + 3 (2a) (3b) (.....)

  = 8a3 + ..... + 18ab (2a + 3b)

  = 8a3 + 27b3 + ..... + 54ab2

 ( 2 ) 73 × 67 = (70 + .....) (70 – .....)

  = (70)2 – (.....)2

  = ..... – 9

  = 4891

S>hpbp¡ : 1. ( 1 )  4x2 – 4x – 15

  ( 2 ) 9x2 – 21x + 10

  ( 3 ) 4x4 + 16x2 + 7 

  ( 4 ) 25x2 + 30xy + 8y2

  ( 5 ) 49a2 – 14ab – 3b2 

 2. ( 1 )  4x2 – 49   ( 2 ) 25x2 – 9y2

  ( 3 ) 16t2 – 25  ( 4 ) 25a2 – 16b2

  ( 5 ) 
4

1
x2 – 

9

1
y2 

×Y$uL$fZ dpV¡$“p v$pMgp



42 NAVNEET NrZs : ^p¡fZ 9

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

 3. ( 1 )  a2 + 4b2 + 9c2 + 4ab – 12bc – 6ca 

  ( 2 ) 25x2 + y2 + 4z2 + 10xy + 4yz + 20zx

  ( 3 ) x2 + 4y2 + 9 + 4xy – 12y – 6x 

  ( 4 ) x2 + 4y2 + 49z2 + 4xy + 28yz + 14zx

  ( 5 ) 
4

1
x2 + 

9

1
y2 + 

25

1
z2 – 

3

1
xy 

+ 
15

2
yz – 

5

1
zx

 4. ( 1 )  8x3 + 27y3 + 36x2y + 54xy2

  ( 2 ) 64x3 – y3 – 48x2y + 12xy2

  ( 3 ) 
8

1
a3 – 

64

1
b3 – 

16

3
a2b + 

32

3
ab2 

  ( 4 ) 27x3 + 343y3 + 189x2y + 441xy2

 5. ( 1 )  6970 ( 2 ) 2907 ( 3 ) 4884 

  ( 4 ) 9991 ( 5 ) 5184  ( 6 ) 9604

  ( 7 ) 68,921 ( 8 ) 10,92,727 ( 9 ) 15,129

  (10) 4,93,039

 6. ( 1 )  (8x + 9y) (8x – 9y) 

  ( 2 ) (3x – 5y) (3x – 5y)

  ( 3 ) a b a b–
3

1

7

1

3

1

7

1
+b bl l

  ( 4 ) (7x + 2y) (7x + 2y)

  ( 5 ) (2x + 3y – z) (2x + 3y – z) 

  ( 6 ) (– x + 2y + 5z) (– x + 2y + 5z)

  ( 7 ) (11x + 17) (11x – 17)

  ( 8 ) x y x y– –
5

3

2

1

5

3

2

1b bl l
  ( 9 ) (3x – 5y + 7z) (3x – 5y + 7z)

  (10) (2a + 3b) (2a + 3b) (2a + 3b)

  (11) (3x – 4y) (3x – 4y) (3x – 4y)

  (12) (2x – 5y) (2x – 5y) (2x – 5y)

 7. ( 1 )  (2x + 3y) (4x2 – 6xy + 9y2) 

  ( 2 ) (5x – 4y) (25x2 + 20xy + 16y2)

  ( 3 ) a b
2

1

5

1
+f p  a ab b–

4

1 2
10

1

25

1 2+b l  
  ( 4 ) (4x + 5y) (16x2 – 20xy + 25y2)

  ( 5 ) (x – 3) (x2 + 3x + 9) 

  ( 6 ) (a + 3b + 4c)

(a2 + 9b2 + 16c2 – 3ab – 12bc – 4ca)

  ( 7 ) (x + 2y + 4z)

(x2 + 4y2 + 16z2 – 2xy – 8yz – 4zx)

  ( 8 ) (2x – 3y + z)

(4x2 + 9y2 + z2 + 6xy + 3yz – 2zx)

 8. ( 1 )  2430 ( 2 ) – 11,250

  ( 3 ) – 19,440 ( 4 ) – 78,750

 10. 63.96

 11. a b c ab bc ca– –
4

1 2
9

1 2
16

1 2
3

1

6

1

4

1
+ + +

 12. – 14,580

 13. ( 1 ) (4x + 1) (5x – 1)

  ( 2 ) (x + 1) (x – 1) (x + 7)

  ( 3 ) (4x – 5) (16x2 + 20x + 25)

  ( 4 ) (3a + 4b)3

 14. (x + 1) A¡L$d, (x – 1) A¡L$d, (x + 4) A¡L$d

 15. ( 1 ) 3b, 2a + 3b, 27b3, 36a2b

  ( 2 ) 3, 3, 3, 4900

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 ) blº‘v$u 5x + 11“y„ i|Þe ......... R>¡. 

 , , –
5

11

11

5

5

11c m
 ( 2 ) x

x

1
3

+f p “y„ rhõsfZ ......... ’pe.

 , ,x x x x3–
x x x x

3 1 3 1 3 3 1
3 3 3

+ + + +d n
 ( 3 ) p (x) = x3 – 3x2 + 7x + 15 dpV¡$ p (3) = .........

 (15, 36, 72)

 ( 4 ) 8x3 + 27“¡ 2x + 3 hX¡$ cpNsp„ i¡j ......... dm¡.

 (0, 27, 8)

 ( 5 ) (4x + 7) (4x – 7) = .........

 (16x2 – 49, 4x2 – 49, x2 – 49)

 ( 6 ) x x –
3

2

2

1

3

2

2

1
+c cm m  = .........

 , ,x x x– – –
3

2 2
4

1

9

4 2
2

1

9

4 2
4

1c m
 ( 7 ) 93 × 87 = ......... (8100, 8109, 8091)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  p (x) = x3 – 3x2 + 3x – 1“u x = 2 ApNm“u tL$ds 

ip¡^p¡.

 ( 2 )  rÓOps blº‘v$u p (x)“¡ h^ydp„ h^y L¡$V$gp„ hpõsrhL$ i|Þep¡ 

lp¡e?

 ( 3 ) bly$‘v$u 5x2 – 7x + 3x3 – x4 + 11“u Ops S>Zphp¡.

 ( 4 ) ku^p¡ NyZpL$pf L$ep® hNf 47 × 53“u tL$ds ip¡^p¡.

 ( 5 ) p (x) = x2 + 5x + 4“p„ i|Þep¡ ip¡^p¡.

l¡sygnu âï“p¡Ñf
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 ( 6 ) blº‘v$u p (x) = x2 + 3x + 2 dpV¡$ p (– 2) ip¡^p¡.

 ( 7 ) ku^p¡ NyZpL$pf L$ep® hNf 2.5 × 3.5“u qL„$ds ip¡^p¡.

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  Å¡ bly$‘v$u p (x)  dpV¡$ p (– 3) = 0 l$p¡e, sp¡ ......... 

A¡ p (x) “p¡ A¡L$ Aheh R>¡.

  A. x – 3  B. x + 3  C. x2 – 3  D. x2 + 3 

 ( 2 )  p (x) = x 3 + 8x2 + 19x + 12“y„ A¡L$ i|Þe

......... R>¡.

  A. 1   B. 2   C. – 2   D. – 1

 ( 3 ) x3 + 64“¡ x – 4 hX¡$ cpNsp„ i¡j ......... dm¡.

  A. 0   B. 64   C. 128   D. – 128

 ( 4 )  4x2 – 28x + 49 = (.......)2

  A. x + 7  B. x – 7  C. 2x + 7  D. 2x – 7

 ( 5 )  Å¡ x 2 – x – 56 = (x + m) (x + n) lp¡e, sp¡ 

m + n = ......... . 

  A. 15  B. – 15  C. 18  D. – 1

 ( 6 ) 25x2 + 70x + 49 = (.........)2

  A. 5x + 7  B. 5x – 7  C. 7x + 5  D. 7x – 5

 ( 7 )  blº‘v$u p (x) = 3x – 7“y„ i|Þe .......... R>¡.

  A. 
7

3
  B. –

7

3
  C. 

3

7
  D. –

3

7

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 ) blº‘v$u 5x + 8“y„ i|Þe 
5

8
 R>¡.

 ( 2 ) x2 – 49 = (x – 7)2

 ( 3 ) x2 – 24x + 143 = (x – 13) (x – 11)

 ( 4 ) a3 + b3 = (a + b) (a2 + ab + b2)

 ( 5 )  blº‘v$u p (x) dpV¡$ Å¡ p (3) = 0 lp¡e, sp¡ x – 3 A¡ 

p (x)“p¡ A¡L$ Aheh R>¡.

 ( 6 ) x2 – 16x + 64 = (x + 8)2

 ( 7 ) a3 + b3 + c3 – 3abc = (a + b + c)

 (a2 + b2 + c2 + ab + bc + ca)

d5. ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1. x2 + 23x + 120“p Aheh

2. x2 – 23x + 120“p Aheh

3. x2 + 7x – 120“p Aheh

4. x2 – 7x – 120“p Aheh

5. 4x2 – 28x + 49“p Aheh

6. 25x2 + 40x + 16“p Aheh

7. 16x2 – 40x + 25“p Aheh

8. 49x2 – 256“p Aheh

a. (x – 15) (x + 8)

b. (x + 15) (x + 8)

c. (5x + 4)2

d. (4x – 5)2

e. (x – 15) (x – 8)

f. (x + 15) (x – 8)

g. (2x – 7)2

h. (5x – 4)2

i. (7x – 16)2

j. (7x + 16) (7x – 16)

S>hpbp¡

 1.  ( 1 ) – 
5

11
 ( 2 ) x3 + 3x + 

x

3
+

x

1

3
 ( 3 ) 36 ( 4 ) 0 ( 5 ) 16x2 – 49 ( 6 ) x –

9

4 2
4

1
 ( 7 ) 8091

 2.  ( 1 ) 1 ( 2 ) ÓZ ( 3 ) 4 ( 4 ) 2491 ( 5 ) – 4 A“¡ – 1 ( 6 ) 0 ( 7 ) 8.75

 3.  ( 1 ) B. x + 3 ( 2 ) D. – 1 ( 3 ) C. 128 ( 4 ) D. 2x – 7 ( 5 ) D. – 1 ( 6 ) A. 5x + 7 ( 7 ) C. 
3

7

 4.   ( 1 ) Mp¡V$y„ ( 2 ) Mp¡V$y„ ( 3 ) Mfy$„ ( 4 ) Mp¡V$y„ ( 5 ) Mfy„ ( 6 ) Mp¡V$y„ ( 7 ) Mp¡V$y„

 5. 1 ® b, 2 ® e, 3 ® f, 4 ® a, 5 ® g, 6 ® c, 7 ® d, 8 ® j.
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epd c|rdrs
(COORDINATE GEOMETRY)

3

epv$ fpMp¡

*  âÐe¡L$ hpõsrhL$ k„¿ep“¡ k„Ns k„¿epf¡Mp ‘f A“Þe tbv$y 
dm¡ A“¡ Ap’u EgVy$„ k„¿epf¡Mp ‘f“p âÐe¡L$ tbv$y“¡ k„Ns 
A“Þe hpõsrhL$ k„¿ep k„L$mpe R>¡.

    A’p®s¹ k„¿epf¡Mp A“¡ hpõsrhL$ k„¿epAp¡“p kd|l hÃQ¡ 
A¡L$-A¡L$ k„Nssp R>¡.

*  epd-kdsg ‘f Aph¡g L$p¡C ‘Z tbv$y(L¡$ hõsy)“y„ õ’p“ 
hZ®hhp dpV$¡ Ap‘Z“¡ b¡ ‘fõ‘f g„bf¡MpAp¡“u S>êf ‘X¡$ R>¡.

*  epd-kdsgdp„ tbv$y“y„ õ’p“ v$ip®hhp“u S>¡ ‘Ùrs D‘ep¡Ndp„ 
g¡hpdp„ Aph¡ R>¡, s¡ dlp“ NrZsip”u f¡“¸'v$'L$ps£“p “pd 
‘f’u L$ps£rTe epd ‘Ùrs sfuL¡$ Ap¡mMpe R>¡.

*  epd-kdsg : kdsgdp„ A¡L$ kdrnrsS> (ApX$u) A“¡ buÆ 
rifp¡g„b (Ecu) A¡hu b¡ ‘fõ‘f g„bf¡MpAp¡ v$p¡fp¡. s¡d“p 
R>¡v$tbv$y O“¡ DNdtbv$y (Origin) L$l¡hpdp„ Aph¡ R>¡.  kdrnrsS> 
(Horizontal) f¡Mp“¡ x-An A“¡ rifp¡g„b (Vertical) 
f¡Mp“¡ y-An sfuL¡$ Ap¡mMhpdp„ Aph¡ R>¡.

    b„“¡ Anp¡“¡ epdpnp¡ (Coordinate axes) L$l¡hpe 
R>¡. kdsg“¡ epd-kdsg (Coordinate plane) A’hp 
L$ps£rTe kdsg (Cartesian plane) A’hp xy-kdsg 

L$l¡hpe R>¡.

*  k„¿epf¡Mp ‘f“p„ tbvy$Ap¡ A“¡ hpõsrhL$ k„¿epAp¡“p kd|l R 

hÃQ¡ A¡L$-A¡L$ k„Nssp R>¡. Ap’u x- An s¡dS> y-An b„“¡ 
‘f“p âÐe¡L$ tbvy$“¡ k„Ns A“Þe hpõsrhL$ k„¿ep dm¡.

*  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ k„¿epf¡Mp ‘f 0“u S>dZu bpSy>A¡ 
^“ k„¿epAp¡ A“¡ 0“u X$pbu bpSy>A¡ F>Z k„¿epAp¡“y„ r“ê$‘Z 
’pe R>¡. s¡ S> fus¡, x-An ‘f 0“u S>dZu bpSy>A¡ ^“ 
k„¿epAp¡ A“¡ 0“u X$pbu bpSy>A¡ F>Z k„¿epAp¡ Aph¡g R>¡, 
A¡V$g¡ L¡$ ^“ k„¿epAp¡ qL$fZ OX ‘f A“¡ F>Z k„¿epAp¡ 
qL$fZ OX' ‘f Aph¡g R>¡. y-An dpV¡$ 0“u D‘f“u bpSy>A¡ 
^“ k„¿epAp¡ A“¡ 0“u “uQ¡“u bpSy>A¡ F>Z k„¿epAp¡ Aph¡g 
R>¡, A¡V$g¡ L¡$ ^“ k„¿epAp¡ qL$fZ OY ‘f A“¡ F>Z k„¿epAp¡ 
qL$fZ OY' ‘f Aph¡g R>¡. qL$fZp¡ OX s’p OY“¡ A“y¾$d¡ 
x-An A“¡ y-An“u ^“ qv$ip L$l¡hpe R>¡. s¡ S> fus¡ qL$fZp¡ 
OX' A“¡ OY' “¡ A“y¾$d¡ x-An A“¡ y-An“u F>Z qv$ip 
L$l¡hpe R>¡.

*  hpõsrhL$ k„¿epAp¡“u âÐe¡L$ ¾$dey¼s Å¡X$ (a, b)“¡ k„Ns tbv$y 
L (a) A“¡ M (b) A“y¾$d¡ x-An s’p y-An ‘f dm¡.
Ldp„’u x-An“¡ g„bf¡Mp s’p Mdp„’u y-An“¡ g„bf¡Mp 
Pdp„ R>¡v$¡, sp¡ P“¡ (a, b)“¡ k„Ns kdsg“y„ tbv$y L$l¡ 
R>¡. s¡“¡ k„L¡$sdp„ P (a, b) hX¡$ v$ip®hpe R>¡. Ap’u EgVy$„
kdsg“p âÐe¡L$ tbv$y P ‘f’u L (a) A“¡ M (b) Anp¡
‘f (P’u Anp¡ D‘f g„b v$p¡fu“¡) d¡mhu iL$pe.

*  hpõsrhL$ k„¿epAp¡“u âÐe¡L$ ¾$dey¼s Å¡X$ (a, b)“¡ k„Ns 
A“Þe tbv$y P (a, b) kdsgdp„ R>¡ s’p kdsg“p âÐe¡L$ 
tbv$y“¡ k„Ns A“Þe ¾$dey¼s Å¡X$ (a, b) A¡ hpõsrhL$ 
k„¿epAp¡“u ¾$dey¼s Å¡X$ R>¡.

    a“¡ P“p¡ x-epd (x-coordinate) (cyS>$) s’p b“¡ 
P“p¡ y-epd (y-coordinate) (L$p¡qV$) L$l¡ R>¡.

*  L$p¡C ‘Z tbvy$“p¡ x-epd A¡ s¡“y„ y-An’u x-An“u qv$ipdp„ 
dp‘¡g g„bA„sf R>¡. Å¡ A„sf x-An“u ^“ qv$ipdp„ dp‘hpdp„ 
Aph¡, sp¡ s¡“p¡ x-epd ^“ lp¡e R>¡ A“¡ Å¡ A„sf x-An“u 
F>Z qv$ipdp„ dp‘hpdp„ Aph¡, sp¡ s¡“p¡ x-epd F>Z lp¡e R>¡.

*  L$p¡C ‘Z tbvy$“p¡ y-epd s¡“y„ x-An’u y-An“u qv$ipdp„ dp‘¡g 
g„bA„sf R>¡. Å¡ s¡ A„sf y-An“u ^“ qv$ipdp„ dp‘hpdp„ 

Aph¡, sp¡ s¡“p¡ y-epd ^“ lp¡e R>¡ s’p Å¡ s¡ A„sf y-An“u 

F>Z qv$ipdp„ dp‘hpdp„ Aph¡, sp¡ s¡“p¡ y-epd F>Z lp¡e R>¡.

*  tbvy$“p epd gMsu hMs¡ â’d x-epd A“¡ s¡ ‘R>u y-epd 

gMhpdp„ Aph¡ R>¡. epd“¡ “p“p L$p¦kdp„ gMhpdp„ Aph¡ R>¡. 

v$p. s., (x, y)



 3. epd c|rdrs 45

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

 I.  

  D‘fp¡¼s ApL©$rsdp„ fl¡Zp„L$ rhõspfdp„ dy¿e fõspAp¡ ‘|h®’u 

‘ròd qv$ip sfa A“¡ i¡fu“y„ “pdprc^p“ ‘ròd’u ‘|h® 

sfa L$f¡gy„ R>¡. hmu, v$f¡L$ i¡fu ‘f Of“p “„bf v$ip®h¡g R>¡. 

Al] Ap ‘qf[õ’rsdp„ Ap‘Zp rdÓ“y„ Of ip¡^hp s¡ A„N¡ 

A¡L$ k„v$c® ÅZsp lp¡CA¡ s¡ ‘ep®às R>¡$? s¡ dpV¡$ Å¡ Ap‘Z¡ 

ÅZuA¡ L¡$ s¡ i¡fu 2dp„ fl¡ R>¡, sp¡ Ap‘Z¡ s¡“y„ Of kfmsp’u 

ip¡^u gCiy„? “p. S>¡ i¡fudp„ rdÓ“y„ Of Aph¡gy„ R>¡, s¡ i¡fu“p¡ 

“„bf A“¡ s¡“p Of“p¡ “„bf b„“¡ ÅZsp lp¡CA¡ sp¡ Aphu 

dprlsu ‘f’u S>¡V$gu kfmsp fl¡ s¡V$gu kfmsp’u “rl. Å¡ 

Ap‘Z¡ buÆ i¡fudp„ A“¡ Of “„bf 5dp„ ‘lp¢Qhy„ lp¡e, sp¡ 

kp¥â’d buÆ i¡fu Ap¡mMhu ‘X¡$ A“¡ Ðep„ ‘lp¢Qu“¡ A¡ i¡fudp„

5 “„bf“y„ Of ip¡^u iL$pe. ApL©$rsdp„ Ap Qp¡½$k õ’p“ H 

Üpfp v$ip®hhpdp„ Apìey„ R>¡. Ap S> âdpZ¡ i¡fu 7dp„ 4 “„bf“y„ 

Of P Üpfp v$ip®h¡g R>¡.

II.  ̂ pfp¡ L¡$, sd¡ A¡L$ V$‘Ly„$ L$pNm“p Vy$L$X$p ‘f L$fp¡ R>p¡. [ApL©$rs 

(a)]. Å¡ Ad¡ sd“¡ ‘|R>uA¡ L¡$ L$lp¡ V$‘L$p“y„ õ’p“ ‘¡‘f ‘f 

¼ep„ R>¡? sd¡ L¡$hu fus¡ S>Zphip¡? L$v$pQ sd¡ sdpfu fus¡ 

L¡$V$gpL$ âeÐ“ L$fip¡ L¡$ "V$‘Ly„$ L$pNm“p D‘f“p A^®sg“p 

cpNdp„ R>¡' A’hp "s¡ X$pbu ^pf“u “ÆL$ L$pNm ‘f R>¡' 

A’hp "s¡ X$pbu bpSy>“p D‘f“p L$pNm“p M|Zp“u OZu “ÆL$

R>¡.' iy„ Ap d„sìep¡ ‘f’u Qp¡½$k õ’p“ “½$u L$fpe? “p ! 

‘Z sd¡ A¡hy„ L$lp¡ L¡$ ""V$‘Ly„$ L$pNm“u X$pbu ^pf’u 5 k¡du 

v|$f R>¡.'' sp¡ s¡ Ap‘Z“¡ rhQpfhpdp„ dv$v$ L$fi¡. ‘Z V$‘L$p“y„ 

õ’p“ Qp¡½$k “½$u L$fpsy„ “’u. A¡L$ h^y dpN®v$i®“ Ap‘hpdp„ 

Aph¡, sp¡ s¡ sdpfp dpV¡$ V$‘L$p“y„ õ’p“ srme¡’u 9 k¡du D‘f 

R>¡. lh¡ s¡ V$‘Ly„$ Mf¡Mf ¼ep„ R>¡ s¡ ÅZuA¡.

         (a)                (b)

  Ap‘Z¡ V$‘L$p“y„ õ’p“ b¡ f¡Mp A¡V$g¡ L¡$ X$pbu ^pf A“¡ srmep“u 

^pf’u L¡$V$gy„ A„sf R>¡ s¡ ‘f’u r“ròs L$fuA¡ R>uA¡ [ApL©$rs 

(b)]. buÅ iåv$p¡dp„, Ap‘Zp dpV¡$ b¡ õhs„Ó dprlsu V$‘L$p“y„ 

õ’p“ “½$u L$fhp dpV¡$ S>ê$fu R>¡.

 âh©rÑ 1 (b¡W$L$-ìehõ’p)

  sdpfp hN®M„X$dp„ b^u ‘pV$guAp¡“u b¡W$L$-ìehõ’p“y„ rQÓ s¥epf L$fuA¡. v$f¡L$ ‘pV$gu“¡ Qp¡fk sfuL¡$ v$ip®huA¡. v$f¡L$ Qp¡fkdp„, 

S>¡ ‘pV$gu ‘f rhÛp’} b¡k¡ R>¡ s¡ v$f¡L$ ‘pV$gu D‘f rhÛp’}“y„ “pd gMuA¡. v$f¡L$ rhÛp’}“y„ õ’p“ hN®M„X$dp„ b¡ õhs„Ó dprlsu’u 

Qp¡½$k v$ip®hu iL$pe.

(iii) õs„cdp„ s¡ ¼ep„ b¡k¡ R>¡?

( ii )  lpfdp„ s¡ ¼ep„ b¡k¡ R>¡?

Å¡ sd¡ ‘p„Qdp¡ õs„c A“¡ ÓuÆ lpfdp„ b¡kp¡ R>p¡ (ApL©$rsdp„ 

R>pep„qL$s Qp¡fk v$ip®h¡g R>¡.), sp¡ sdpfy„ õ’p“ (5, 3) gMu 

iL$pe. â’d õs„c “„bf A“¡ ‘R>u lpf “„bf R>¡. iy„ Ap õ’p“ 

(3, 5)“¡ kdp“ R>¡? sdpfp hN®dp„ buÅ rhÛp’}Ap¡“p„ “pdp¡ 

A“¡ õ’p“p¡ v$ip®hp¡. Dv$plfZ dpV¡$ Å¡ kp¡r“ep Qp¡’p õs„cdp„ 

A“¡ â’d lpfdp„ b¡W$u R>¡, sp¡ s¡“y„ õ’p“ S (4, 1) gMp¡. 

rinL$“y„ V¡$bg sdpfu b¡W$L$-ìehõ’p“p¡ cpN “’u. Ap‘Z¡

rinL$“¡ dpÓ L$p¡C r“funL$“p ê$‘dp„ gCA¡ R>uA¡. 

"epv$ fpMp¡'“u rhi¡j kdS> dpV¡$“u âh©rÑAp¡
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11.  buÆ L$p¡C ìe[¼s“¡ sdpfp Aæepk“p V¡$bg ‘f“p V¡$bg 

g¸ç‘“y„ õ’p“ L¡$hu fus¡ hZ®hip¡?

  kp¥â’d lº„ s¡ ìe[¼s“¡ kdÅhui L¡$ dpfy„ Aæepk V¡$bg A¡ 

L$ps£rTe kdsg“y„ â’d QfZ R>¡ S>¡dp„ dpfu “ÆL$ lp¡e s¡ 

^pf A¡ x-An“u ^“ qv$ip R>¡ s’p dpfp X$pbp lp’ sfa“u 

^pf A¡ y-An“u ^“ qv$ip R>¡. lh¡ lº„ dpfu “ÆL$“u ^pf’u 

V¡$bg g¸ç‘“y„ A„sf dp‘ui. ^pfp¡ L¡$, s¡ y k¡du R>¡. Ðepfbpv$, 

lº„ dpfp X$pbp lp’ sfa“u ^pf’u V¡$bg g¸ç‘“y„ A„sf dp‘ui. 

^pfp¡ L¡$, s¡ x k¡du R>¡. lh¡ lº„ V¡$bg g¸ç‘“y„ õ’p“ hZ®hhp 

dpV¡$ S>Zphui L¡$ s¡ dpfu “ÆL$“u ^pf’u y k¡du v|$f A“¡ 

dpfp X$pbp lp’ sfa“u ^pf’u x k¡du v|$f R>¡. Ap fus¡ b¡ 

õhs„Ó dprlsu“u dv$v$’u V¡$bg ‘f fl¡g V¡$bg g¸ç‘“y„ õ’p“ 

Qp¡L$$kpC‘|h®L$ hZ®hu iL$pe.

12.  (i¡fu“p¡ “L$ip¡) A¡L$ il¡f“p b¡ dy¿e fõspAp¡ il¡f“p L¡$ÞÖ 

ApNm A¡L$buÅ“¡ R>¡v$¡ R>¡. Ap b¡ fõspAp¡ DÑf-v$rnZ qv$ipAp¡ 

A“¡ ‘|h®-‘ròd qv$ipAp¡dp„ R>¡. il¡f“u bpL$u“u b^u i¡fuAp¡ 

Ap fõsp“u kdp„sf¡ R>¡ A“¡ ‘fõ‘f 200 duV$f v|$f R>¡. v$f¡L$ 

qv$ipdp„ 5 i¡fuAp¡ R>¡. 1 k¡du = 200 duV$f dp‘ gC sdpfu 

“p¡V$byL$dp„ il¡f“y„ Apv$i® rQÓ v$p¡fp¡. fõspAp¡ / i¡fuAp¡“¡ ku^u 

f¡MpAp¡ Üpfp v$ip®hp¡.

    sdpfp “d|“pdp„ il¡fdp„ OZu b^u R>¡v$su i¡fuAp¡ R>¡. 

Ap R>¡v$su i¡fuAp¡ A¡L$ DÑf-v$rnZ qv$ipdp„ A“¡ buÆ ‘|h®-

‘ròd qv$ipdp„ S>su lp¡e s¡hu b¡ i¡fuAp¡“u b“¡gu R>¡. v$f¡L$ 

g„b i¡fu “uQ¡“p A“yk„^p“dp„ v$ip®hpe R>¡. Å¡ buÆ i¡fu 

DÑf-v$rnZ qv$ipdp„ A“¡ ‘p„Qdu i¡fu ‘|h®-‘ròd qv$ipdp„ 

¼ep„L$ dmsu lp¡e, sp¡ Ap‘Z¡ s¡“¡ R>¡v$su i¡fu (2, 5) L$luiy„. 

Ap ê$qY$“p¡ D‘ep¡N L$fu “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 (   i   )  L¡$V$gu R>¡v$su i¡fuAp¡“y„ “pdprc^p“ (4, 3) sfuL¡$ ’C 

iL¡$?

 (  ii  )  L¡$V$gu R>¡v$su i¡fuAp¡“y„ “pdprc^p“ (3, 4) sfuL¡$ ’C 

iL¡$?

 (   i   )  R>¡v$su i¡fuAp¡ ‘¥L$u A¡L$ A“¡ dpÓ A¡L$“y„ S> (A“Þe)  

“pdprc^p“ (4, 3) sfuL¡$ ’C iL¡$, L$pfZ L¡$ s¡ tbvy$ 

DÑf-v$rnZ qv$ipdp„ S>su Qp¡’u i¡fu A“¡ ‘|h®-‘ròd 

qv$ipdp„ S>su ÓuÆ i¡fu“y„ R>¡v$tbvy$ R>¡. Ap‘Z¡ b¡ õhs„Ó 

dprlsu“p¡ D‘ep¡N L$fsp lp¡hp’u i¡fuAp¡“p v$f¡L$ R>¡v$tbvy$“y„ 

A“Þe fus¡ (x, y) “pdprc^p“ L$fu iL$uA¡.

 (  ii  )  R>¡v$su i¡fuAp¡ ‘¥L$u A¡L$ A“¡ dpÓ A¡L$“y„ S> (A“Þe) 

“pdprc^p“ (3, 4) sfuL¡$ ’C iL¡$, L$pfZ L¡$ s¡ tbvy$ 

DÑf-v$rnZ qv$ipdp„ S>su ÓuÆ i¡fu A“¡ ‘|h®-‘ròd 

qv$ipdp„ S>su Qp¡’u i¡fu“y„ R>¡v$tbvy$ R>¡.

õhpÝepe 3.1 ‘p“p “„. 42 – 43
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epv$ fpMp¡

*  QfZ (‘pv$) (Quadrant) : L$ps£rTe epd ‘Ùrsdp„ g„b epdpnp¡ (x-An A“¡ y-An) kdsg“¡ Qpf rhcpNp¡dp„ hl¢Q¡ R>¡.

QfZ cpN x-epd y-epd

1. â’d QfZ

2. rÜsue QfZ

3. s©sue QfZ

4. Qsy’® QfZ

Ð XOY“p¡ A„v$f“p¡ cpN

Ð YOX' “p¡ A„v$f“p¡ cpN

Ð X'OY' “p¡ A„v$f“p¡ cpN

Ð Y'OX“p¡ A„v$f“p¡ cpN

+

–

–

+

+

+

–

–

 ® kdsgdp„ DNdtbv$y O“p epd (0, 0) R>¡.

 ®  x-An ‘f“p L$p¡C ‘Z tbv$y“¡ k„Ns k„¿ep A¡V$g¡ L¡$ x-epd a lp¡e, ‘Z y-epd 0 lp¡e. (a, 0) (Äep„, a hpõsrhL$ 

k„¿ep R>¡.)

 ®  y-An ‘f“p L$p¡C ‘Z tbv$y“¡ k„Ns k„¿ep A¡V$g¡ L¡$ y-epd b lp¡e, ‘Z x-epd 0 lp¡e. (0, b) (Äep„, b hpõsrhL$ 

k„¿ep R>¡.)

*  L$p¡C ‘Z QfZdp„ Aph¡g tbvy$“p epd : L$p¡C ‘Z QfZdp„ Aph¡g tbvy$“p epd ip¡^hp s¡ tbvy$dp„’u x-An ‘f A“¡ y-An ‘f 

g„b v$p¡fhpdp„ Aph¡ R>¡. x-An ‘f v$p¡f¡g g„b“p g„b‘pv$ Üpfp Ap‘¡g tbvy$“p¡ x-epd dm¡ A“¡ y-An ‘f v$p¡f¡g g„b“p g„b‘pv$ 

Üpfp Ap‘¡g tbvy$“p¡ y-epd dm¡.
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"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11. “uQ¡“u ApL©$rs Sy>Ap¡ A“¡ “uQ¡“p„ rh^p“p¡ ‘|Z® L$fp¡ :

 (iii) tbvy$ B“p cyS> A“¡ L$p¡qV$ A“y¾$d¡ ......... A“¡ ......... R>¡. Ap’u tbvy$ B“p epd (........., .........) R>¡. 

 ( ii ) tbvy$ M“p x-epd A“¡ y-epd A“y¾$d¡ ......... A“¡ ......... R>¡. Ap’u tbvy$ M“p epd (........., .........) R>¡. 

 (iii) tbvy$ L“p x-epd A“¡ y-epd A“y¾$d¡ ......... A“¡ ......... R>¡. Ap’u tbvy$ L“p epd (........., .........) R>¡. 

 (iv) tbvy$ S“p x-epd A“¡ y-epd A“y¾$d¡ ......... A“¡ ......... R>¡. Ap’u tbvy$ S“p epd (........., .........) R>¡. 

 (iii)  tbvy$ B A¡ y-An’u x-An“u ^“ qv$ipdp„ 4 A¡L$d A„sf¡ R>¡. Ap’u tbvy$ B“p¡ cyS> 4 R>¡. tbvy$ B A¡ x-An’u y-An“u 

^“ qv$ipdp„ 3 A¡L$d A„sf¡ R>¡. s¡’u tbvy$ B“p¡ L$p¡qV$> 3 R>¡. Ap’u tbvy$ B“p epd (4, 3) R>¡.

 D‘f (iii) dyS>b,

 ( ii )  tbvy$ M“p x-epd A“¡ y-epd A“y¾$d¡ – 3 A“¡ 4 R>¡. Ap’u tbvy$ M“p epd (– 3, 4) R>¡. 

 (iii)  tbvy$ L“p x-epd A“¡ y-epd A“y¾$d¡ – 5 A“¡ – 4 R>¡. Ap’u tbvy$ M“p epd (– 5, – 4) R>¡. 

 (iv)  tbvy$ S“p x-epd A“¡ y-epd A“y¾$d¡ 3 A“¡ – 4 R>¡. Ap’u tbvy$ S“p epd (3, – 4) R>¡. 
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12. “uQ¡“u ApL©$rsdp„ Anp¡ D‘f“p„ tbvy$Ap¡“p epd gMp¡ :

  (iii)  tbvy$ A y-An’u + 4 A„sf¡ R>¡ A“¡ x-An’u 0 A„sf¡ R>¡. s¡’u tbvy$ A“p¡ x-epd 4 R>¡ A“¡ y-epd 0 R>¡. Ap’u tbvy$ 

A“p epd (4, 0) R>¡.

  ( ii ) ip dpV¡$ tbvy$ B“p epd (0, 3) R>¡?

  (iii) ip dpV¡$ tbvy$ C“p epd (– 5, 0) R>¡?

  (iv) ip dpV¡$ tbvy$ D“p epd (0, – 4) R>¡?

  ( v ) ip dpV¡$ tbvy$ E“p epd , 0
3

2e o  R>¡?

  ( ii )  tbvy$ B y-An’u i|Þe A„sf¡ A“¡ x-An’u + 3 A„sf¡ lp¡hp’u s¡“p epd (0, 3) R>¡.

  (iii)  tbvy$ C y-An’u – 5 A„sf¡ A“¡ x-An’u i|Þe A„sf¡ lp¡hp’u s¡“p epd (– 5, 0) R>¡.

  ( iv)  tbvy$ D y-An’u i|Þe A„sf¡ A“¡ x-An’u – 4 A„sf¡ lp¡hp’u s¡“p epd (0, – 4) R>¡.

  ( v )  tbvy$ E y-An’u + 
3

2
 A„sf¡ A“¡ x-An’u i|Þe A„sf¡ lp¡hp’u s¡“p epd , 0

3

2f p  R>¡.

õhpÝepe 3.2 ‘p“p “„. 48

11.  “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 (iii)  epd-kdsgdp„ L$p¡C ‘Z tbvy$ v$ip®hhp D‘ep¡Ndp„ g¡hpsu 

kdrnrsS> A“¡ rifp¡g„b f¡MpAp¡“p„ “pd iy„ R>¡?

 ( ii )  Ap b¡ f¡MpAp¡’u b“sp kdsg“p v$f¡L$ cpN“y„ “pd

iy„ R>¡?

 (iii)  Ap b¡ f¡MpAp¡ Äep„ R>¡v$¡ s¡ tbvy$“y„ “pd gMp¡.

 (iii)  epd-kdsgdp„ L$p¡C ‘Z tbvy$ v$ip®hhp D‘ep¡Ndp„ g¡hpsu 

kdrnrsS> f¡Mp“y„ “pd x-An A“¡ rifp¡g„b f¡Mp“y„ “pd 

y-An R>¡.

 ( ii )  Ap b¡ f¡MpAp¡ (x-An s’p y-An) Üpfp b“sp kdsg“p 

v$f¡L$ cpN“¡ QfZ A’hp ‘pv$ L$l¡ R>¡.

 (iii)  Ap b¡ f¡MpAp¡ (x-An s’p y-An) Äep„ R>¡v$¡ s¡ tbvy$“¡ 

DNdtbvy$ L$l¡ R>¡.

2. “uQ¡“u ApL©$rs Sy>Ap¡ A“¡ dpÁep âdpZ¡ S>hpb gMp¡ :

3 / NAVNEET NrZs : ^p¡fZ 9  E 2106
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  (   i   )  tbvy$ B“p epd S>Zphp¡.

  (  ii  ) tbvy$ C“p epd S>Zphp¡.

  (iii) (– 3, – 5) Üpfp v$ip®hpsy„ tbvy$ gMp¡.

  (  iv  ) (2, – 4) Üpfp v$ip®hpsy„ tbvy$ gMp¡.

  ( v ) tbvy$ D“p¡ x-epd S>Zphp¡.

  (  vi  ) tbvy$ H“p¡ y-epd S>Zphp¡.

  ( vii ) tbvy$ L“p epd S>Zphp¡.

  (viii) tbvy$ M“p epd S>Zphp¡.

  (   i   )  tbvy$ B“p epd (– 5, 2) R>¡.

  (  ii  )  tbvy$ C“p epd (5, – 5) R>¡.

  (iii) (– 3, – 5) Üpfp v$ip®hpsy„ tbvy$ E R>¡.

  (  iv  ) (2, – 4) Üpfp v$ip®hpsy„ tbvy$ G R>¡.

  ( v ) tbvy$ D“p¡ x-epd 6 R>¡.

  (  vi  ) tbvy$ H“p¡ y-epd – 3 R>¡.

  ( vii ) tbvy$ L“p epd (0, 5) R>¡.

  (viii) tbvy$ M“p epd (– 3, 0) R>¡.

×Y$uL$fZ dpV¡$“p v$pMgp

1. “uQ¡“u ApL©$rs Å¡C Ap‘¡g âï“p¡“p S>hpb Ap‘p¡ : 

  ( 1 )  tbvy$ A“p epd S>Zphp¡.

  ( 2 ) tbvy$ B“p¡ y-epd S>Zphp¡.

  ( 3 ) tbvy$ C“p¡ x-epd S>Zphp¡.

  ( 4 ) (3, 5) Üpfp v$ip®hpsy„ tbvy$ gMp¡.

  ( 5 ) (2, – 6) Üpfp v$ip®hpsy„ tbvy$ gMp¡.

  ( 6 ) tbvy$ D“p epd S>Zphp¡.

  ( 7 ) tbvy$ G“p epd S>Zphp¡.

  ( 8 ) tbvy$ K“p¡ x-epd S>Zphp¡.

  ( 9 ) tbvy$ E“p epd S>Zphp¡.

  (10) tbvy$ I“p¡ y-epd S>Zphp¡.

  (11) tbvy$ H“p¡ x-epd S>Zphp¡.

  (12) tbvy$ F“p epd S>Zphp¡.

  (13) tbvy$ O“p epd S>Zphp¡.

  (14)  y-An’u 3 A¡L$d g„bA„sf¡ Aph¡g tbvy$Ap¡“p„ “pd A“¡ 

epd gMp¡.

  (15)  x-An’u 3 A¡L$d g„bA„sf¡ Aph¡g tbvy$Ap¡“p„ “pd A“¡ 

epd gMp¡.

  (16)  tbvy$ G A“¡ tbvy$ E hÃQ¡“y„ A„sf S>Zphp¡.

  (17) tbvy$ D A“¡ tbvy$ F hÃQ¡“y„ A„sf S>Zphp¡.

 2.

 

   ipmp“p d¡v$p““u bfpbf hÃQ¡ A¡L$ Ecp¡ A“¡ A¡L$ 

ApX$p¡ A¡d$ b¡ ‘pV$p v$p¡f¡g R>¡. b„“¡ ‘pV$p (ApX$p¡ ‘pV$p¡ 

X-‘pV$p¡ A“¡ Ecp¡ ‘pV$p¡ Y-‘pV$p¡) Äep„ R>¡v$¡ R>¡ Ðep„’u 

v$f¡L$ ‘pV$p ‘f ^“ qv$ipdp„ s’p F>Z qv$ipdp„ 5 duV$f“p 

A„sf¡ r“ip“ L$f¡g R>¡. Qpf rhÛp’}Ap¡ Asyg, b„ku, 

Q¡s“ A“¡ v$u‘L$ s¡d“p r“ròs õ’p“¡ Ecp R>¡.

  “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

  ( 1 ) X-‘pVp’u kp¥’u “ÆL$ L$p¡Z Ecy„ R>¡?$ 
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  ( 2 )  Y-‘pV$p’u 20 A¡L$d A„sf¡ Ec¡g rhÛp’}Ap¡“p„ 

“pd S>Zphp¡.

  ( 3 )  X-‘pV$p’u 20 A¡L$d A„sf¡ Ec¡g rhÛp’}“y„ “pd 

S>Zphp¡. 

  ( 4 )  Y-‘pV$p’u 10 A¡L$d A„sf¡ Ec¡g rhÛp’}Ap¡“p„ 

“pd S>Zphp¡.

S>hpbp¡ : 1. ( 1 )  (– 4, 7) ( 2 ) – 4 ( 3 ) 5 

  ( 4 ) J ( 5 ) L  ( 6 ) (0, 6)

  ( 7 ) (– 5, 0) ( 8 ) – 3 ( 9 ) (7, 0)

  (10) – 5 (11) 4 (12) (0, – 4)

  (13) (0, 0)

  (14) J (3, 5), K (– 3, 3), I (– 3, – 5)

  (15) K (– 3, 3) A“¡ H (4, – 3)

  (16) 12 A¡L$d (17) 10 A¡L$d

 2. ( 1 )  b„ku

  ( 2 ) Q¡s“ A“¡ v$u‘L$

  ( 3 ) $vu‘L$

  ( 4 ) Asyg A“¡ b„ku

l¡sygnu âï“p¡Ñf

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 ) DNdtbvy$“p epd ......... R>¡.

((5, 5), (– 5, – 5), (0, 0))

 ( 2 ) y-An ‘f Aph¡g tbvy$“p¡ x-epd ......... lp¡e.

(^“, F>Z, 0)

 ( 3 ) Ð X'OY' “p A„v$f“p cpN“¡ ......... QfZ L$l¡ R>¡.

(â’d, qÜsue, s©sue)

 ( 4 ) tbvy$ (– 2, 8) A¡ ......... QfZdp„ R>¡.

(â’d, qÜsue, s©sue)

 ( 5 ) Qsy’® QfZdp„ Aph¡g tbvy$“p¡ y-epd ......... lp¡e.

(^“, F>Z, i|Þe)

 ( 6 )   Ð XOY“p A„v$f“p cpN“¡ ......... QfZ L$l¡ R>¡.

(â’d, s©sue, Qsy’®)

 ( 7 )   S>¡ tbvy$“p b„“¡ epd F>Z lp¡e, s¡ tbvy$ ......... QfZdp„ 

lp¡e. (qÜsue, s©sue, Qsy’®)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  tbvy$ (0, – 18) L$ep qL$fZ ‘f Aph¡g R>¡?

 ( 2 )  S>¡ tbvy$“p b„“¡ epd F>Z lp¡e s¡ tbvy$ L$ep QfZdp„ lp¡e?

 ( 3 )  m < 0 A“¡ n > 0 lp¡e, sp¡ tbvy$ (m, n) L$ep 

QfZdp„ lp¡e?

 ( 4 ) x-An ‘f Aph¡g tbvy$“p¡ L$ep¡ epd i|Þe lp¡e?

 ( 5 ) tbvy$ (0, 7)“y„ DNdtbvy$’u A„sf ip¡^p¡.

 ( 6 )  tbvy$ (– 12, 0)“y„ DNdtbvy$’u A„sf ip¡^p¡.

 ( 7 )  tbvy$ (– 5, 0) L$ep qL$fZ ‘f Aph¡g R>¡?

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  Å¡ tbvy$ (– 5, a)  x-An ‘f Aph¡g lp¡e, sp¡ a“u 

tL$ds ......... R>¡.

  A. 5  B. – 5  C. 25  D. 0

 ( 2 )  tbvy$ , –
2

5

2

5f p  A¡ ......... QfZdp„ R>¡.

  A. â’d   B. qÜsue   C. s©sue   D. Qsy’®

 ( 3 ) x-An tbvy$ .........dp„’u ‘kpf “ ’pe.

  A. (7, 0) B. (0, 3) C. (–12, 0) D. , 0
4

3f p
 ( 4 )   Å¡ (a + 3, 7) A“¡ (8, b – 2) kdp“ tbvy$Ap¡ v$ip®hsp 

lp¡e, sp¡ tbvy$ (a, b) A¡ ......... QfZdp„ R>¡.

  A. â’d   B. qÜsue   C. s©sue   D. Qsy’®

 ( 5 )  tbvy$ (0, – 12) A¡ ......... R>¡.

  A. â’d QfZdp„ B. s©sue QfZdp„

  C. x-An ‘f D. y-An ‘f

 ( 6 )   Å¡ (a + 2, – 3) A“¡ (5, b + 1) kdp“ tbvy$Ap¡ 

v$ip®hsp lp¡e, sp¡ tbvy$ (a, b) A¡ ......... QfZdp„ R>¡.

  A. â’d   B. qÜsue   C. s©sue   D. Qsy’®

 ( 7 )   Å¡ (2a + 5, 10) A“¡ (– 3, 3b + 1) kdp“ tbvy$Ap¡ 

v$ip®hsp lp¡e, sp¡ tbvy$ (b, a) A¡ ......... QfZdp„ R>¡.

  A. â’d   B. qÜsue   C. s©sue   D. Qsy’®

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 ) tbvy$ (– 7, 2) A¡ Qsy’® QfZdp„ R>¡.

 ( 2 ) A (0, 7) A¡ y-An“y„ tbvy$ R>¡.

 ( 3 )  tbvy$Ap¡ P (5, 0) A“¡ Q (– 3, 0) dpV¡$ PQ = 8.

 ( 4 ) tbvy$ (– 5, – 8) A¡ s©sue QfZdp„ R>¡.
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 ( 5 )  a = 5, b = 3, c = – 2 A“¡ d = – 5 dpV¡$, tbvy$ (a + c, b + d)  A¡ â’d QfZdp„ R>¡.

 ( 6 )   tbvy$Ap¡ A (0, – 3) A“¡ B (0, 8) dpV¡$ AB = 5.

 ( 7 )   p = 7, q = 3, r = – 3 A“¡ s = – 5 dpV¡$, tbvy$ (p + r, q – s) A¡ Qsy’® QfZdp„ R>¡.

5. ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1.  tbvy$ (5, – 2)“y„ õ’p“

2.  tbvy$ (3, 7)“y„ õ’p“

3.  (7, 0) A“¡ (– 5, 0) hÃQ¡“y„ A„sf

4.  tbvy$ (0, – 5)“y„ õ’p“

5.  tbvy$ ,– –
2

3

2

7f p“y„ õ’p“

6.  (0, 3) A“¡ (0, –12) hÃQ¡“y„ A„sf

7.  tbvy$ (– 4, 0)“y„ õ’p“

8.    tbvy$ ,–
3

2

2

3f p“y„ õ’p“

a. qL$fZ OY'  ‘f

b. qL$fZ OY ‘f

c. Qsy’® QfZdp„

d. 12 A¡L$d

e. qL$fZ OX'  ‘f

f. â’d QfZdp„

g. 15 A¡L$d

h. s©sue QfZdp„

i. 10 A¡L$d

j. qÜsue QfZdp„

S>hpbp¡

 1.  ( 1 ) (0, 0) ( 2 ) 0 ( 3 ) s©sue ( 4 ) qÜsue ( 5 ) F>Z ( 6 ) â’d ( 7 ) s©sue

 2.  ( 1 ) OY'  ( 2 ) s©sue ( 3 ) qÜsue ( 4 ) y-epd ( 5 ) 7 ( 6 ) 12 ( 7 ) OX'

 3.  ( 1 ) D. 0 ( 2 ) D. Qsy’® ( 3 ) B. (0, 3) ( 4 ) A. â’d ( 5 ) D. y-An ‘f ( 6 ) D. Qsy’®  ( 7 ) D. Qsy’®

 4.   ( 1 ) Mp¡V$y„ ( 2 ) Mf$y„ ( 3 ) Mfy$„ ( 4 ) Mf$y„ ( 5 ) Mp¡V$y„ ( 6 ) Mp¡V$y„ ( 7 ) Mp¡V$y„

 5.   1 ® c, 2 ® f, 3 ® d, 4 ® a, 5 ® h, 6 ® g, 7 ® e, 8 ® j.
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qÜQg kyf¡M kduL$fZp¡
(LINEAR EQUATIONS IN TWO VARIABLES)

4

epv$ fpMp¡

*  A¡L$Qg kyf¡M kduL$fZ (Linear equation in one 

variable) : S>¡ kduL$fZdp„ A¡L$ S> Qg lp¡e A“¡ Qg“p¡ 

Opsp„L$ 1 lp¡e, s¡ kduL$fZ“¡ A¡L$Qg kyf¡M kduL$fZ L$l¡ R>¡.

    A¡L$Qg kyf¡M kduL$fZ“y„ âdprZs õhê‘ ax + b = c 

(Äep„ a, b, c AQmp„L$p¡ R>¡ A“¡ a ¹ 0) R>¡.

    v$p. s., x + 5 = 10, x – 3 = 15, 3 x – 7 = 0 

A¡ A¡L$Qg kyf¡M kduL$fZp¡ R>¡.

*  rÜQg kyf¡M kduL$fZ (Linear equation in two 

variables) : S>¡ kduL$fZdp„ b¡ Qg lp¡e A“¡ b„“¡ Qg“p 

Opsp„L$ 1 lp¡e A“¡ xyhpmy„ ‘v$$ “ lp¡e, sp¡ s¡ kduL$fZ“¡ 

rÜQg kyf¡M kduL$fZ L$l¡ R>¡.

    rÜQg kyf¡M kduL$fZ“y „ âdprZs õhê‘ 

ax + by + c = 0 (a, b, c hpõsrhL$ k„¿epAp¡ R>¡.

a s’p b A¡L$kp’¡ i|Þe “’u (A¡V$g¡ L¡$ a2 + b2 ¹ 0)) R>¡.

 v$p. s., 2x + 3y = 5, 5x – 2y = 7,

     5 x – 
2

3
y = 7 

  A¡ rÜQg kyf¡M kduL$fZp¡ R>¡.

*  Äepf¡ ax + by + c = 0 õhê‘¡ rÜQg kyf¡M kduL$fZ“p¡ 

Dëg¡M Aph¡ Ðepf¡ ifs a, b, c hpõsrhL$ k„¿epAp¡ R>¡ 

A“¡ a s’p b A¡L$kp’¡ i|Þe “’u s¡d õhuL$pfu gCiy„.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11.  “uQ¡ v$ip®h¡g v$f¡L$ kduL$fZ“¡ ax + by + c = 0 õhê$‘¡ 

v$ip®hp¡ A“¡ v$f¡L$dp„ a, b A“¡ c“u qL„$dsp¡ v$ip®hp¡ :

  (   i   )  2x + 3y = 4.37

  (  ii  ) x – 4 = 3 y

  (iii) 4 = 5x – 3y

  (  iv  ) 2x = y

  (   i   )  2x + 3y = 4.37 kduL$fZ“¡ 2x + 3y – 4.37 = 0 

õhê$‘¡ v$ip®hu iL$pe. Al], a = 2, b = 3 A“¡

c = – 4.37.

  (  ii  )  kduL$fZ x – 4 = 3 y“¡ x – 3 y – 4 = 0 õhê$‘¡ 

v$ip®hu iL$pe. Al], a = 1, b = – 3  A“¡ c = – 4.

  (iii)  kduL$fZ 4 = 5x – 3y“¡ 5x – 3y – 4 = 0 õhê$‘¡ 

v$ip®hu iL$pe. Al], a = 5, b = – 3 A“¡ c = – 4.

    Ap kduL$fZ“¡ – 5x + 3y + 4 = 0 õhê$‘¡ ‘Z gMu 

iL$pe. Ap qL$õkpdp„ a = – 5, b = 3 A“¡ c = 4.

  (  iv  )  kduL$fZ 2x = y“¡ 2x – y + 0 = 0 õhê$‘¡ v$ip®hu 

iL$pe. Al], a = 2, b = – 1 A“¡ c = 0.

12.  “uQ¡ v$ip®h¡g v$f¡L$ kduL$fZ“¡ qÜQg kyf¡M kduL$fZ õhê$‘¡ 

v$ip®hp¡ :

  (   i   )  x = – 5

  (  ii  ) y = 2

  (iii) 2x = 3

  (  iv  ) 5y = 2

  (   i   )  x = – 5“¡ 1x + 0y = – 5 A’hp

   1x + 0y + 5 = 0 sfuL¡$ v$ip®hu iL$pe.

  (  ii  )  y = 2“¡ 0x + 1y = 2 A’hp 0x + 1y – 2 = 0 

sfuL¡$ v$ip®hu iL$pe.

  (iii) 2x = 3“¡ 2x + 0y – 3 = 0 sfuL¡$ v$ip®hu iL$pe.

  (  iv  ) 5y = 2“¡ 0x + 5y – 2 = 0 sfuL¡$ v$ip®hu iL$pe.
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11.  ""“p¡V$byL$“u tL$ds ‘¡““u tL$ds L$fsp„ bdZu (b¡ NZu) R>¡.'' 

Ap rh^p““¡ qÜQg kyf¡M kduL$fZ õhê$‘¡ v$ip®hp¡. (“p¡V$byL$“u 

tL$ds T x s’p ‘¡““u tL$ds T y gp¡.)

  ̂ pfp¡ L¡$, “p¡V$byL$“u tL$ds T x s’p ‘¡““u tL$ds T y R>¡.

  Ap‘¡g dprlsu dyS>b “p¡V$byL$“u tL$ds ‘¡““u tL$ds L$fsp„ 

bdZu R>¡.

 \ x = 2y

  Apd, x = 2y, A¡V$g¡ L¡$, x – 2y = 0 A¡ dpN¡g qÜQg 

kyf¡M kduL$fZ R>¡.

12.  “uQ¡ v$ip®h¡gp qÜQg kyf¡M kduL$fZp¡“¡ ax + by + c = 0 

sfuL¡$ v$ip®hp¡ A“¡ v$f¡L$ qL$õkpdp„ a, b A“¡ c“u tL$ds ip¡^p¡ :

  (   i   )  2x + 3y = 9.35  (  ii  ) x – 
y

5
 – 10 = 0

  (iii) – 2x + 3y = 6  (  iv  ) x = 3y

  ( v ) 2x = – 5y  (  vi  ) 3x + 2 = 0

  (vii) y – 2 = 0  (viii) 5 = 2x

  (   i   )  2x + 3y = 9.35

   \ 2x + 3y – 9.35 = 0

   Al], a = 2, b = 3 A“¡ c = – 9.35.

  (  ii  ) x – 
y

5
 – 10 = 0

   \ x – 
5

1
y – 10 = 0

   Al], a = 1, b = – 
5

1
 A“¡ c = – 10.

  (iii) – 2x + 3y = 6

   \ – 2x + 3y – 6 = 0

   Al], a = – 2, b = 3 A“¡ c = – 6.

  (  iv  ) x = 3y

   \ x – 3y + 0 = 0

   Al], a = 1, b = – 3 A“¡ c = 0.

  ( v ) 2x = – 5y

   \ 2x + 5y + 0 = 0

   Al], a = 2, b = 5 A“¡ c = 0.

  (  vi  ) 3x + 2 = 0

   \ 3x + 0y + 2 = 0

   Al], a = 3, b = 0 A“¡ c = 2.

  ( vii ) y – 2 = 0

   \ 0x + y – 2 = 0

   Al], a = 0, b = 1 A“¡ c = – 2.

  (viii) 5 = 2x

   \ 5 – 2x = 0

   \ – 2x + 0y + 5 = 0

   Al], a = – 2, b = 0 A“¡ c = 5.

õhpÝepe 4.1 ‘p“p “„. 52

×Y$uL$fZ dpV¡$“p¡ v$pMgp¡

11.  “uQ¡ Ap‘¡g qÜQg kyf¡M kduL$fZp¡“¡ âdprZs õhê$‘ 

ax + by + c = 0 õhê$‘dp„ v$ip®hp¡ s’p a, b A“¡ c“u 

tL$dsp¡ S>Zphp¡ : 

  ( 1 )  4x = 5y + 2 ( 2 ) 5x – 3y = 2.8

  ( 3 )  
6

1
x = 

4

1
y + 3 ( 4 ) y = 4x – 1

  ( 5 ) 3x = 7 – 2y ( 6 ) – 3x + 4y = 12

  ( 7 )  5y = 3x ( 8 ) 2x – 3y = 0

  ( 9 ) 4x – 8 = 0 (10) 3y = 15

S>hpbp¡ : 1. ( 1 )  4x – 5y – 2 = 0; a = 4, b = – 5, c = – 2

  ( 2 ) 5x – 3y – 2.8 = 0;

   a = 5, b = – 3, c = – 2.8

  ( 3 ) 
6

1
x – 

4

1
y – 3 = 0;

   a = 
6

1
, b = – 

4

1
, c = – 3

A’hp

   2x – 3y – 36 = 0; 

   a = 2, b = – 3, c = – 36

  ( 4 ) 4x – y – 1 = 0; a = 4, b = – 1, c = – 1

  ( 5 ) 3x + 2y – 7 = 0; a = 3, b = 2, c = – 7

  ( 6 ) –3x+4y–12=0; a=–3, b= 4, c=–12

  ( 7 ) 3x – 5y + 0 = 0; a = 3, b = – 5, c = 0

            A’hp

   – 3x + 5y + 0 = 0; a = – 3, b = 5, c = 0

  ( 8 ) 2x – 3y + 0 = 0; a = 2, b = – 3, c = 0

  ( 9 ) 4x + 0y – 8 = 0; a = 4, b = 0, c = – 8

  (10) 0x + 3y – 15 = 0; a = 0, b = 3, c = – 15
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epv$ fpMp¡

*  rÜQg kyf¡M kduL$fZdp„ b¡ Qg R>¡ A¡V$g¡ s¡“p DL¡$g“p¡ A’® 

kduL$fZ“y„ kdp^p“ L$fsu x s’p y“p„ d|ëep¡“u Å¡X$.

    v$p. s., x + y = 10 rÜQg kduL$fZ gCA¡ S>¡dp„

x = 6 A“¡ y = 4 gCA¡, sp¡ 6 + 4 = 10

    Apd, x = 6 A“¡ y = 4 A¡ kduL$fZ x + y = 10“p¡ 

A¡L$ DL¡$g R>¡ A’hp ¾$dey¼s Å¡X$ (6, 4) A¡ Ap kduL$fZ“p¡ 

A¡L$ DL¡$g R>¡.

    hmu, Sy>Ap¡ L¡$ ¾$dey¼s Å¡X$ (5, 5), (8, 2), 

(1, 9), (12, – 2), (15, – 5) A¡ ‘Z Ap kduL$fZ“p 

DL¡$g R>¡.

*  rÜQg kyf¡M kduL$fZ ax + by + c = 0“¡ s¡“p

y-õhê‘dp„ a¡fhsp DL¡$g kl¡gpC’u dm¡.

    ax + by + c = 0“y„ y-õhê‘ y = 
b

c ax– –
 R>¡.

    Apdp„ x“p„ d|ëep¡ d|L$sp„ y“p„ d|ëep¡ kl¡gpC’u dmu 

iL¡$.

*  rÜQg kyf¡M kduL$fZ“¡ A“„s DL¡$g lp¡e R>¡.

*  Å¡ qÜQg kyf¡M kduL$fZ ax + by + c = 0“p a¼s b¡ S> 

DL¡$g ip¡^hp lp¡e, sp¡ A¡L$ hMs x = 0 A“¡ buÆ hMs 

y = 0 g¡sp„ dmsp„ A¡L$Qg kduL$fZp¡ A“y¾$d¡ by + c = 0 

A“¡ ax + c = 0“p DL¡$g ‘f’u b¡ DL¡$g kl¡gpC’u dmu 

Åe.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

13. kduL$fZ x + 2y = 6“p Qpf rcÞ“ DL¡$gp¡ d¡mhp¡.

  x = 2, y = 2 QL$pksp„ s¡ DL¡$g R>¡, L$pfZ L¡$ x = 2, y = 2 

dpV¡$ x + 2y = 2 + 4 = 6

  lh¡, x = 0 ‘k„v$ L$fuA¡. x“u Ap tL$ds d|L$hp’u Ap‘¡g 

kduL$fZ“y„ ê$‘p„sf 2y = 6dp„ ’C S>i¡. s¡“¡ A“Þe DL¡$g 

y = 3 lp¡e. Ap’u x = 0, y = 3 ‘Z x + 2y = 6“p¡ 

DL¡$g ’pe. Ap S> âdpZ¡ y = 0 g¡hp’u, Ap‘¡g kduL$fZ 

x = 6dp„ ê$‘p„sqfs ’i¡. Ap’u x = 6, y = 0 ‘Z kduL$fZ 

x + 2y = 6“p¡ DL¡$g ’pe. A„s¡, Ap‘Z¡ y = 1 gCA¡, sp¡ 

Ap‘¡g kduL$fZ x + 2 = 6dp„ ê$‘p„sqfs ’i¡. s¡“p¡ DL¡$g 

x = 4 ’pe. Ap’u (4, 1) ‘Z Ap‘¡g kduL$fZ“p¡ DL¡$g 

’pe. Ap’u Ap‘¡gp kduL$fZ“p A“„s DL¡$gp¡ ‘¥L$u“p Qpf 

DL¡$g (2, 2), (0, 3), (6, 0) A“¡ (4, 1) R>¡.

14. “uQ¡ Ap‘¡gp âÐe¡L$ kduL$fZ“p b¡ DL¡$gp¡ ip¡^p¡ :

 (iii) 4x + 3y = 12  ( ii ) 2x + 5y = 0 

 (iii) 3y + 4 = 0 

 (iii)  x = 0 g¡sp„, 3y = 12 dm¡. s¡’u y = 4. Apd, 

(0, 4) Ap‘¡g kduL$fZ“p¡ A¡L$ DL¡$g ’pe.

Ap S> âdpZ¡ y = 0 g¡hp’u x = 3 dm¡ s¡’u

(3, 0) ‘Z DL¡$g ’pe. 

 ( ii )  x = 0 g¡hp’u 5y = 0 dm¡. S>¡’u y = 0 ’pe. Apd 

(0, 0) Ap‘¡g kduL$fZ“p¡ A¡L$ DL¡$g ’pe. buÅ¡ DL¡$g 

d¡mhhp x = 1 g¡sp„ y“u A“yê$‘ tL$ds – 
5

2
 dm¡. 

Ap’u ,1 –
5

2e o  A¡ 2x + 5y = 0“p¡ buÅ¡ DL¡$g R>¡.

 (iii)  kduL$fZ 3y + 4 = 0“¡ 0x + 3y + 4 = 0 õhê$‘¡ 

gMu iL$pe. x“u L$p¡C ‘Z tL$ds dpV¡$ y = – 
3

4
 dmi¡. 

Ap’u b¡ DL¡$gp¡ ,0 –
3

4e o  A“¡ ,1 –
3

4e o  dm¡.
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õhpÝepe 4.2 ‘p“p “„. 54

11.  “uQ¡“p ‘¥L$u L$ep¡ rhL$ë‘ kpQp¡ R>¡ A“¡ ip dpV¡$?

  y = 3x + 5“¡ (iii) A“Þe DL¡$g lp¡e. ( ii ) dpÓ b¡ DL¡$g 

lp¡e. (iii) A“„s DL¡$g lp¡e.

  rhL$ë‘ (iii) A¡ kpQp¡ rhL$ë‘ R>¡. y = 3x + 5 A¡ qÜQg 

kyf¡M kduL$fZ lp¡hp’u s¡“¡ (1, 8), (2, 11), (3, 14), 

(4, 17), (0, 5), (– 1, 2) S>¡hp„ A“„s DL¡$g lp¡e.

12.  “uQ¡“p ‘¥L$u âÐe¡L$ kduL$fZ“p Qpf DL¡$g gMp¡ :

 (iii)  2x + y = 7     

 ( ii )  px + y = 9

 (iii)  x = 4y

 (iii)  2x + y = 7

  \ y = 7 – 2x

   x“u tL$dsp¡ 0, 1, 2, 3 g¡sp„ Ap‘Z“¡ y“u tL$dsp¡ 

A“y¾$d¡ 7, 5, 3 A“¡ 1 dm¡. Ap’u (0, 7),

(1, 5), (2, 3) A“¡ (3, 1) A¡ kduL$fZ 

2x + y = 7“p A“„s DL¡$g ‘¥L$u“p Qpf DL¡$g R>¡.

 ( ii )  px + y = 9

  \ y = 9 – px

  x = 0 g¡sp„, y = 9 dm¡.

  x = 1 g¡sp„, y = 9 – p dm¡.

  x = – 1 g¡sp„, y = 9 + p dm¡.

  x = 
1

r
  g¡sp„, y = 8 dm¡.

   Ap’u (0, 9), (1, 9 – p), (– 1, 9 + p) A“¡ 

, 8
1

r
e o  A¡ kduL$fZ p x + y = 9“p A“„s DL¡$g 

‘¥L$u“p Qpf DL¡$g R>¡.

 (iii)  x = 4y

  y = 0 g¡sp„, x = 0 dm¡.

  y = 1 g¡sp„, x = 4 dm¡.

  y = – 1 g¡sp„, x = – 4 dm¡.

  y = 2 g¡sp„, x = 8 dm¡.

   Ap’u (0, 0), (4, 1), (– 4, – 1) A“¡ (8,  2) 

A¡ kduL$fZ x = 4y“p A“„s DL¡$g ‘¥L$u“p Qpf

DL¡$g R>¡.

13.  “uQ¡“pdp„’u L$ep„ tbvy$Ap¡ kduL$fZ x – 2y = 4“p DL¡$g R>¡ 

A“¡ L$ep„ tbvy$Ap¡ DL¡$g “’u, s¡ QL$pkp¡ :

  (iii) (0, 2)   ( ii ) (2, 0)   (iii) (4, 0)

  (iv) ( 2 , 4 2 )   ( v ) (1, 1)

  (i i i)  (0, 2)

    kduL$fZ x – 2y = 4dp„ x = 0 A“¡ y = 2 d|L$sp„, 

Ap‘Z“¡ kduL$fZ“u X$p.bp. = 0 – 2 (2) = – 4 dm¡. 

‘f„sy kduL$fZ“u S>.bp. 4 R>¡. Ap’u (0, 2) A¡ 

Ap‘¡g kduL$fZ x – 2y = 4“p¡ DL¡$g “’u.

  (  ii  ) (2, 0)

    kduL$fZ x – 2y = 4dp„ x = 2 A“¡ y = 0 d|L$sp„, 

Ap‘Z“¡ kduL$fZ“u X$p.bp. = 2 – 2 (0) = 2 dm¡. 

‘f„sy kduL$fZ“u S>.bp. 4 R>¡. Ap’u (2, 0) A¡ 

Ap‘¡g kduL$fZ x – 2y = 4“p¡ DL¡$g “’u.

  (iii) (4, 0)

    kduL$fZ x – 2y = 4dp„ x = 4 A“¡ y = 0 d|L$sp„, 

Ap‘Z“¡ kduL$fZ“u X$p.bp. = 4 – 2 × 0 = 4 dm¡. 

A“¡ kduL$fZ“u S>.bp. ‘Z 4 R>¡. Ap’u (4, 0) A¡ 

Ap‘¡g kduL$fZ x – 2y = 4“p¡ DL¡$g R>¡.

  (  iv  ) ( 2 , 4 2 )

    kduL$fZ x – 2y = 4dp„ x = 2  A“¡ y = 4 2  

d|L$sp„, Ap‘Z“¡ kduL$fZ“u X$p.bp. = 2  – 2

(4 2 ) = 2  – 8 2  = –7 2  dm¡, ‘f„sy 

kduL$fZ“u S>.bp. 4 R>¡. Ap’u ( 2 , 4 2 ) A¡ 

Ap‘¡g kduL$fZ x – 2y = 4“p¡ DL¡$g “’u.

  ( v ) (1, 1)

    kduL$fZ x – 2y = 4dp„ x = 1 A“¡ y = 1 d|L$sp„, 

Ap‘Z“¡ kduL$fZ“u X$p.bp. = 1 – 2 (1) = – 1 dm¡. 

‘f„sy kduL$fZ“u S>.bp. 4 R>¡. Ap’u (1, 1) A¡ 

Ap‘¡g kduL$fZ x – 2y = 4“p¡ DL¡$g “’u.

 4.  Å¡ x = 2, y = 1 A¡ kduL$fZ 2x + 3y = k“p¡ A¡L$ 

DL¡$g lp¡e, sp¡ k“u qL„$ds ip¡^p¡.

  x = 2, y = 1 A¡ kduL$fZ 2x + 3y = k “p¡ A¡L$ DL¡$g 

R>¡. Ap’u x = 2 A“¡ y = 1 Üpfp kduL$fZ“y„ kdp^p“ 

’pe.

 \ 2 (2) + 3 (1) = k

 \ 4 + 3 = k

 \ 7 = k

 \ k = 7
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×Y$uL$fZ dpV¡$“p v$pMgp

11. “uQ¡“p ‘¥L$u âÐe¡L$ kduL$fZ“p Qpf DL¡$gp¡ gMp¡ : 

 ( 1 )  x + y = 7 ( 2 ) 2x – y = 12

 ( 3 ) y = 3x ( 4 ) x – y = 5

12.  “uQ¡“pdp„’u L$ep„ tbvy$Ap¡ kduL$fZ 2x + 3y = 24 “p DL¡$g 

R>¡ A“¡ L$ep„ tbvy$Ap¡ DL¡$g “’u, s¡ s‘pkp¡ :

 ( 1 )  (12, 0) ( 2 ) (– 3 , 2 3 )

 ( 3 ) (6, 4) ( 4 ) (24, – 8)

 ( 5 ) (3, 2) ( 6 ) (30, –12)

13.  Å¡ x = 2 A“¡ y = 5 A¡ kduL$fZ 5x + 2y = k“p¡ A¡L$ 

DL¡$g lp¡e, sp¡ k“u tL$ds ip¡^p¡.

 4.  Å¡ x = 5 A“¡ y = 4 A¡ kduL$fZ 4x – ky = 10“p¡ A¡L$ 

DL¡$g lp¡e, sp¡ k“u tL$ds ip¡^p¡.

 5.  Al], k¡[ëkek“y„ a¡f“luV$dp„ ê$‘p„sf L$fsy„ kyf¡M kduL$fZ 

Ap‘¡g R>¡.

 F = 1.8 C + 32

 ( 1 )  Å¡ sp‘dp“ 40 °C lp¡e, sp¡ a¡f“luV$dp„ iy„ sp‘dp“ 

’pe?

 ( 2 )  Å¡ sp‘dp“ 140 °F lp¡e, sp¡ k¡[ëkekdp„ iy„ sp‘dp“ 

’pe?

 ( 3 )  Å¡ sp‘dp“ – 30 °C lp¡e, sp¡ a¡f“luV$dp„ iy„ sp‘dp“ 

’pe?

 ( 4 )  Å¡ sp‘dp“ – 58 °F lp¡e, sp¡ k¡[ëkekdp„ iy„ sp‘dp“ 

’pe?

S>hpbp¡ : 1. ( 1 )  (7, 0), (0, 7), (1, 6), (2, 5)

  ( 2 ) (6, 0), (0, – 12), (1, – 10), (2, – 8)

  ( 3 ) (0, 0), (1, 3), (2, 6), (3, 9)

  ( 4 ) (5, 0), (0, – 5), (1, – 4), (2, – 3)

 2. ( 1 ), ( 3 ), ( 4 ) A“¡ ( 6 ) DL¡$g R>¡.

  ( 2 ) A“¡ ( 5 ) DL¡$g “’u.

 3. k = 20

 4. k = 2.5

 5. ( 1 ) 104 °F  ( 2 ) 60 °C

  ( 3 ) – 22 °F  ( 4 ) – 50 °C

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  kduL$fZ 4x – 3y = 24“¡ âdprZs õhê$‘dp„ ......... 

gMpe. (4x – 3y + 24 = 0, 4x – 3y – 24 = 0, 

 4x + 3y + 24 = 0)

 ( 2 )  3x + 5y = k“p¡ A¡L$ DL¡$g (3, 3) lp¡e, sp¡

k = ......... . (8, 15, 24)

 ( 3 ) F = 
5

9f p  C + 32dp„ C = 15 lp¡e, sp¡ F = ......... .

(59, 41, 35)

 ( 4 )  4x – ky = 20“p¡ A¡L$ DL¡$g (10, 4) lp¡e, sp¡  

k = ......... . (– 10, –5, 5)

 ( 5 )  Å¡ 5x – 3y = k“p¡ A¡L$ DL¡$g (5, 7) lp¡e, sp¡  

k = ......... . (46, 4, 6)

 ( 6 )  b¡ k„¿epAp¡“p¡ kfhpmp¡ 36 A“¡ saphs 4 lp¡e, sp¡ 

s¡ ‘¥L$u“u “p“u k„¿ep ......... R>¡. (40, 32, 16)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  kduL$fZ$ 5x – 3y = 60“¡ âdprZs õhê$‘dp„ gMp¡.

 ( 2 )  2x + 5y = k“p¡ A¡L$ DL¡$g (3, 2) lp¡e, sp¡ k“u 

tL$ds ip¡^p¡.

 ( 3 )  Å¡ 13x + 12y = 60 A“¡ 12x + 13y = 40 lp¡e, 

sp¡ x + y“u tL$ds ip¡^p¡.

 ( 4 ) kduL$fZ 3x – 4y = 12“y„ y-õhê$‘ Ap‘p¡.

 ( 5 ) 3x – 5y = 30 dpV¡$, Å¡ x = 15 lp¡e, sp¡ y ip¡^p¡.

 ( 6 )  16x + 14y = 76 A“¡ 14x + 16y = 74 lp¡e, sp¡ 

x – y“u tL$ds ip¡^p¡.

 ( 7 )  3x = 45 A“¡ y = 
x

5
 lp¡e, sp¡ 2x + 3y“u tL$ds 

ip¡^p¡.

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  b¡ A„L$“u k„¿epdp„ A¡L$d“p¡ A„L$ x A“¡ v$iL$“p¡ A„L$ y 

lp¡e, sp¡ s¡ k„¿ep ......... R>¡.

  A. x + y  B. yx  C. 10x + y  D. 10y + x

 ( 2 )  kduL$fZ 
x y

5 2
+ = 6 dpV¡$, Å¡ x =1 lp¡e, sp¡

y = ......... .

  A. 
2

1
  B. 2  C. 5  D. 

5

1

 ( 3 )  b¡ k„¿epAp¡“p¡ kfhpmp¡ 16 A“¡ saphs 4 lp¡e, sp¡ 

s¡ ‘¥L$u“u dp¡V$u k„¿ep ......... R>¡.

  A. 16  B. 20  C. 10  D. 6

l¡sygnu âï“p¡Ñf
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 ( 4 )  b¡ A„L$“u k„¿ep“p¡ A¡L$d“p¡ A„L$ x – 5 A“¡ v$iL$“p¡ 

A„L$ y + 2 lp¡e, sp¡ s¡ k„¿ep  ......... R>¡.

  A. 10y + x + 25 B. 10y + x – 3

  C. 10x + y – 48 D. 10y + x + 15

 ( 5 )  L$pìep s’p Apqfh“u hs®dp“ Jdf“p¡ NyZp¡Ñf 5 : 4 

R>¡ s’p Apqfh A“¡ Apep®“u hs®dp“ Jdf“p¡ NyZp¡Ñf 

3 : 2 R>¡. Å¡ Apep®“u hs®dp“ Jdf 8 hj® lp¡e, sp¡ 

L$pìep“u hs®dp“ Jdf ......... hj® lp¡e.

  A. 12  B. 15  C. 20  D. 24

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 ) (6, 2) A¡ kduL$fZ 2x – 3y = 7“p¡ A¡L$ DL¡$g R>¡.

 ( 2 )  Å¡ (2, 3) A¡ kduL$fZ 5x + ky = 22“p¡ A¡L$ DL¡$g 

lp¡e, sp¡  k = 4.

 ( 3 )  Å¡ (4, 1) A¡ kduL$fZ 3x + ky = 8“p¡ A¡L$ DL¡$g 

lp¡e, sp¡  k = 4.

 ( 4 )  Å¡ (k, 7) A¡ kduL$fZ 5x + 2y = 29“p¡ A¡L$ DL¡$g 

lp¡e, sp¡  k = 3.

15.  ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1.  2x + 3y = 17 dpV¡$ Å¡ y = 3 lp¡e, 

sp¡ x =

2.  (3, 2) A¡ 3x + 5y = k“p¡ A¡L$ DL¡$g lp¡e, 

sp¡ k =

3.  Å¡ x + y = 12 A“¡ x – y = 2 lp¡e, 

sp¡ x =

4.  (5, 4) A¡ 2x + ky = 22“p¡ A¡L$ DL¡$g 

lp¡e, sp¡ k =

5.  Å¡ x + y = 32 A“¡ x – y = 4 lp¡e, 

sp¡ y =

6.   3x + 5y = 34 dpV¡$ Å¡ x = 3 lp¡e,

sp¡ y =

a. 14

b. 7

c. 4

d. 18

e. 19

f. 3

g. 11

h. 5

S>hpbp¡

 1.  ( 1 ) 4x – 3y – 24 = 0 ( 2 ) 24 ( 3 ) 59 ( 4 ) 5 ( 5 ) 4 ( 6 ) 16

 2.  ( 1 ) 5x – 3y – 60 = 0 ( 2 ) 16 ( 3 ) 4 ( 4 ) y = 
x

4

3 12–
 ( 5 ) 3 ( 6 ) 1 ( 7 ) 39

 3.  ( 1 ) D. 10y + x ( 2 ) B. 2 ( 3 ) C. 10 ( 4 ) D. 10y + x + 15 ( 5 ) B. 15

 4.   ( 1 ) Mp¡V$y„ ( 2 ) Mf$y„ ( 3 ) Mp¡V$$y„ ( 4 ) Mf$y„

 5.   1 ® c, 2 ® e, 3 ® b, 4 ® f, 5 ® a, 6 ® h.
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ey[¼gX$“u c|rdrs“p¡ ‘qfQe
(INTRODUCTION TO EUCLID’S GEOMETRY)

5

epv$ fpMp¡

*  c|rdrs“¡ A„N°¡Ædp„ Geometry L$l¡ R>¡. Geometry iåv$ 
b¡ N°uL$ iåv$“p k„ep¡S>“’u b“¡gp¡ R>¡. Geo A“¡ Metrein. 
Geo“p¡ A’® ‘©Õhu A“¡ Metrein“p¡ A’® dp‘ ’pe.

*  N°uL$ NrZsip”u ’¡ëk“¡ c|rdrs“p¡ âZ¡sp NZhpdp„ Aph¡ 
R>¡. kp¥â’d c|rdrs iåv$“p¡ âep¡N s¡dZ¡ L$ep£ lsp¡. ’¡ëk“p 
rhÛp’} ‘pe’pNp¡fk A“¡ s¡“p kp’uv$pfp¡A¡ cp¥rdrsL$ bpbsp¡ 
ip¡^u lsu.

*  C. k. ‘|h£ 800’u C. k. ‘|h£ 500“p Npmpdp„ k|gbpk|Ó“y„ 
kS>®“ ’ey„ lsy„. bp¡^pe“ k|gbpk|Ó kp¥’u âpQu“ R>¡, s¡dp„“u 
fQ“pdp„ ‘pe’pNp¡fk“p rkÙp„s“u kprbsu“p¡ D‘ep¡N ’ep¡ 
lsp¡. Ål¡f âp’®“pkcpAp¡dp„ g„bQp¡fk, rÓL$p¡Z A“¡ kdg„b 
QsyóL$p¡Z S>¡hp ApL$pf“p„ Apk“p¡“p¡ D‘ep¡N ’sp¡ lsp¡. Apd, 
cpfsuep¡ ‘pe’pNp¡fk“p âd¡e“¡ ‘pe’pNp¡fk“p S>Þd ‘l¡gp„’u 
ÅZ¡ R>¡. Ape®cË$, b°ûNyàs, cpõL$fpQpe® hN¡f¡ cpfs“p 
NrZsip”uAp¡A¡ c|rdrs“p rhL$pkdp„ apmp¡ Ap‘¡g R>¡.

*  O“ ‘v$p’®“u ^pf A¡ AhL$pi“y„ rhcpS>“ L$fsu k‘pV$uAp¡ 
R>¡. k‘pV$u“¡ ÅX$pC lp¡su “’u. k‘pV$u“u ^pf h¾$ L¡$ f¡Mp 
lp¡e R>¡. f¡Mp A„s¡ sp¡ tbv$ydp„ ‘qfZd¡ R>¡. O“’u tbv$y ky^u 
¾$di: ApNm h^sp„ ‘qfdpZ OV$sy„ Åe R>¡.

cp¥rdrsL$ ‘v$$p’® ‘qfdpZ

O“ 3

k‘pV$u 2

f¡Mp 1

tbv$y A¡L$ ‘Z “rl

*  ey[¼gX$ BrS>àsdp„ A¡g¡¼Tp[ÞX²$ep“u ipmpdp„ NrZs“p rinL$ 
lsp. s¡dZ¡ ‘|h®^pfZpAp¡ A“¡ ANpD rkÙ L$f¡gp„ ‘qfZpdp¡“¡ 
Ap^pf¡ spqL®$L$ kprbsuAp¡ Ap‘u c|rdrs“p¡ rhL$pk L$ep£. s¡dZ¡ 
‘Elements’ “pd“p ‘yõsL$dp„ c|rdrs rhi¡ 13 âL$fZp¡ 
g¿ep„ lsp„. s¡dZ¡ â’d âL$fZdp„ 23 ìep¿epAp¡ Ap‘¡gu 
S>¡dp„’u L¡$V$guL$ “uQ¡ v$ip®hu R>¡ :

 ( 1 ) tbv$y“¡ L$p¡C cpN “’u.

 ( 2 ) f¡Mp A¡ ‘lp¡mpC hNf“u g„bpC R>¡.

 ( 3 ) f¡Mp“¡ A„Ðetbvy$Ap¡ lp¡e R>¡.

 ( 4 )  S>¡ ‘p¡sp“p ‘f“p„ tbvy$Ap¡“u kp’¡ kdp“ fus¡ fl¡gu 
lp¡e A¡hu f¡Mp A¡L$ ku^u f¡Mp R>¡.

 ( 5 ) ‘©óW$“¡ dpÓ g„bpC A“¡ ‘lp¡mpC lp¡e R>¡.

 ( 6 ) ‘©óW$“u ^pf f¡MpAp¡ lp¡e R>¡.

 ( 7 )  S>¡ k‘pV$u ‘p¡sp“p ‘f“u ku^u f¡MpAp¡“u kp’¡ 
A¡L$kdp“ fus¡ fl¡g lp¡e s¡hu k‘pV$u A¡ kdsg R>¡.

*  ey[¼gX¡$ “p¢^¡gp õhe„rkÙ kÐep¡ “uQ¡ âdpZ¡ hZ®hu iL$pe :

 ( 1 )  A¡L$ hõsy“¡ kdp“ lp¡e s¡hu hõsyAp¡ A¡L$buÅ“¡ kdp“ 
’pe.

 ( 2 ) kfMpdp„ kfMy„ Dd¡fuA¡ sp¡ kfhpmp kfMp fl¡.
 ( 3 )  kfMpdp„’u kfMp bpv$ L$fuA¡ sp¡ bpv$bpL$u (i¡jam) 

kfMu fl¡.
 ( 4 )  A¡L$buÅ D‘f b„^b¡ksu Aphsu hõsyAp¡ A¡L$buÅ“¡ 

kfMu ’pe.
 ( 5 ) ApMy„ s¡“p cpN L$fsp„ dp¡Vy$„ lp¡e R>¡.
 ( 6 ) kfMu hõsyAp¡“p bdZp A¡L$buÅ“¡ kdp“ ’pe.
 ( 7 ) kfMu hõsyAp¡“p AX$^p A¡L$buÅ“¡ kdp“ ’pe.

*  ey[¼gX$“u ‘p„Q ‘|h®^pfZpAp¡ “uQ¡ âdpZ¡ R>¡ :

 ( 1 )  ‘|h®^pfZp 1 : A¡L$ tbv$ydp„’u buÅ tbv$ydp„ ’C“¡ ‘kpf 
’su A¡L$ ku^u f¡Mp v$p¡fu iL$pe.

   ‘|h®^pfZp 5.1 :  Ap‘¡gp„ b¡ rcÞ“ tbv$yAp¡dp„’u ‘kpf 
’su A“Þe f¡Mp lp¡e R>¡.

 ( 2 )  ‘|h®^pfZp 2 : kpÞs f¡Mp“¡ A“„s ky^u g„bphu 
iL$pe R>¡.

   “p¢^ :  ey[¼gX$ "f¡MpM„X$' dpV$¡ "kpÞs f¡Mp' iåv$ âep¡S>sp 
lsp.

 ( 3 )  ‘|h®^pfZp 3 : L$p¡C ‘Z tbv$y“¡ L¡$ÞÖ gC s’p L$p¡C ‘Z 
g„bpC“u rÓÄep gC hsy®m fQu iL$pe.

 ( 4 )  ‘|h®^pfZp 4 : b^p S> L$pV$M|Zp A¡L$buÅ kp’¡ kfMp 
’pe.

 ( 5 )  ‘|h®^pfZp 5 : Å¡ b¡ f¡MpAp¡“¡ L$p¡C ÓuÆ f¡Mp R>¡v$¡$ 
A“¡ Ap f¡Mp“u A¡L$ S> bpSy> sfa“p b¡ A„s:L$p¡Zp¡“p¡ 
kfhpmp¡ b¡ L$pV$M|Zp“p kfhpmp L$fsp„ Ap¡R>p¡ lp¡e, 
sp¡ â’d b¡ f¡MpAp¡“¡ Ap M|ZpAp¡ sfa A“„s ky^u 
g„bphsp„ s¡Ap¡ A¡L$buÅ“¡ R>¡v$¡ R>¡.

*  b¡ ‘fõ‘f R>¡v$su f¡MpAp¡dp„“u b„“¡ A¡L$kp’¡ Ap‘¡g f¡Mp“¡ 

kdp„sf lp¡C iL¡$ “rl.

*  âd¡e 5.1 : b¡ rcÞ“ f¡MpAp¡dp„ A¡L$’u h^y kpdpÞe tbvy$
“ lp¡C iL¡$.
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60 NAVNEET NrZs : ^p¡fZ 9

11.  Å¡ A, B A“¡ C A¡L$ f¡Mp ‘f Aph¡gp„ ÓZ tbvy$Ap¡ lp¡e 

A“¡ B tbvy$ A¡ A A“¡ C“u hÃQ¡ Aph¡g lp¡e, (Sy>Ap¡ 

ApL©$rs) sp¡ kprbs L$fp¡ L¡$ AB + BC = AC.

  D‘f“u ApL©$rsdp„ AB + BC“u kp’¡ AC k„‘prs R>¡. hmu 

ey[¼gX$“y„ õhe„rkÙ kÐe (4) L$l¡ R>¡ L¡$ hõsyAp¡ Å¡ ‘fõ‘f 

b„^b¡ksu lp¡e s¡ A¡L$buÅ“u bfpbf lp¡e R>¡. Ap’u s¡ kprbs 

’pe R>¡ L¡$ AB + BC = AC. A¡ hps Ýep“dp„ fl¡ L¡$, Ap 

DL¡$gdp„ s¡$ õhuL$pfu g¡hpdp„ Apìey„ R>¡ L¡$ b¡ tbvy$Ap¡dp„’u ‘kpf 

’su A¡L$ A“Þe f¡Mp lp¡e R>¡.

12.  kprbs L$fp¡ L¡$, Ap‘¡gp f¡MpM„X$ ‘f A¡L$ kdbpSy> rÓL$p¡Z“u 

fQ“p L$fu iL$pe R>¡.

  D‘f“p rh^p“dp„ Ap‘¡g g„bpC“p¡ f¡MpM„X$ AB R>¡. [Sy>Ap¡ 

ApL©$rs (1)].

(1)

  ey[¼gX$“u ‘|h®^pfZp 3“p¡ D‘ep¡N L$fu“¡ sd¡ tbvy$ A“¡ L¡$ÞÖ 

A“¡ AB“¡ rÓÄep gC A¡L$ hsy®m fQu iL$p¡ R>p¡. [Sy>Ap¡

ApL©$rs (2)]

(2)

  s¡ S> fus¡ B“¡ L¡$ÞÖ A“¡ BA rÓÄep gC“¡ A¡L$ AÞe hsy®m“¡ 

fQu iL$pe R>¡. dp“u gp¡ L¡$ Ap b„“¡ hsy®m tbvy$ Cdp„ R>¡v$¡ R>¡. 

lh¡, f¡MpM„X$p¡ AC A“¡ BC v$p¡fu“¡ D ABC b“php¡. [Sy>Ap¡ 

ApL©$rs (3)]

(3)

 lh¡, AB = AC R>¡. (A¡L$ S> hsy®m“u rÓÄep) (1)

 s¡ S> fus¡ AB = BC (A¡L$ S> hsy®m“u rÓÄep) (2)

  D‘f“u b„“¡ lL$uL$s A“¡ ey[¼gX$“u â’d ‘|h®^pfZp L¡$ S>¡ 

A¡L$ hõsy“¡ kdp“ lp¡e s¡hu hõsyAp¡ A¡L$buÅ“¡ kdp“ ’pe 

s¡ ‘f’u spfhu iL$pe L¡$, AB = BC = AC R>¡.

  Ap’u D ABC A¡L$ kdbpSy> rÓL$p¡Z R>¡.

 *  âd¡e 5.1 : b¡ rcÞ“ f¡MpAp¡dp„ A¡L$’u h^y kpdpÞe tbvy$

“ lp¡C iL¡$.

  kprbsu : Al] Ap‘Z“¡ b¡ f¡MpAp¡ l A“¡ m Ap‘¡g R>¡. 

Ap‘Z¡ A¡ kprbs L$fhy„ R>¡ L¡$, l A“¡ mdp„ A¡L$’u h^y tbvy$ 

kpdpÞe “’u.

  ’p¡X$u hpf dpV¡$ A¡hy„ ^pfu gCA¡ L¡$ Ap b¡ f¡MpAp¡ b¡ rcÞ“ 

tbvy$Ap¡ P A“¡ Qdp„ A¡L$buÆ“¡ R>¡v$¡ R>¡.

  Ap fus¡ b¡ rcÞ“ tbvy$Ap¡ P A“¡ Qdp„’u ‘kpf ’su b¡ 

f¡MpAp¡ l A“¡ m dm¡ R>¡, ‘f„sy Ap ^pfZp ‘|h®^pfZp 

"Ap‘¡g b¡ tbvy$Ap¡dp„’u ‘kpf ’su A¡L$ A“Þe f¡Mp lp¡e 

R>¡'“u rhfyÙ R>¡. Ap’u Ap‘Z¡ S>¡ ^pfZp’u Qpëep lsp "L¡$ 

b¡ f¡MpAp¡ b¡ rcÞ“ tbvy$Ap¡dp„’u ‘kpf ’pe R>¡' s¡ Mp¡V$u R>¡.

  Ap“p’u Ap‘Z¡ iy„ r“óL$j® spfhu iL$uA¡? Ap‘Z¡ A¡ r“óL$j® 

spfhhp dpV¡$ â¡fpCA¡ R>uA¡ L¡$ b¡ rcÞ“ f¡MpAp¡dp„ A¡L$’u h^y 

tbvy$ kpdpÞe “ lp¡e.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp
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11.  “uQ¡ Ap‘¡gp„ rh^p“p¡dp„’u L$ep„ rh^p“p¡ kÐe R>¡ A“¡ L$ep„ 

rh^p“p¡ AkÐe R>¡? sdpfp S>hpb dpV¡$ L$pfZp¡ Ap‘p¡ :

  (   i   )  A¡L$ tbvy$dp„’u ‘kpf ’su dpÓ A¡L$ f¡Mp v$p¡fu iL$pe R>¡.

  (  ii  )  b¡ rcÞ“ tbvy$Ap¡dp„’u ‘kpf ’su Ak„¿e f¡MpAp¡ lp¡e R>¡.

  (iii)  A¡L$ kpÞs f¡Mp“¡ b„“¡ sfa Ar“ròs fus¡ g„bphu iL$pe R>¡.

  (  iv  ) Å¡ b¡ hsy®m kdp“ R>¡, sp¡ s¡d“u rÓÄepAp¡ kdp“ lp¡e R>¡.

  ( v )  “uQ¡“u ApL©$rsdp„ Å¡ AB = PQ A“¡ PQ = XY R>¡, 

sp¡ AB = XY ’pe.

  (   i   )  Ap‘¡g rh^p“ AkÐe R>¡, L$pfZ L¡$ A¡L$ tbvy$dp„’u ‘kpf 

’su lp¡e s¡hu Ak„¿e f¡MpAp¡ v$p¡fu iL$pe. s¡“p kp¥’u 

kfm Dv$plfZ sfuL¡$ ‘fõ‘f R>¡v$su f¡MpAp¡ A’hp 

‘fõ‘f g„b f¡MpAp¡ gC iL$pe. Al], b¡ f¡MpAp¡“p 

A“Þe R>¡v$tbvy$dp„’u b¡ f¡MpAp¡ ‘kpf ’pe R>¡.

  (  ii  )  Ap‘¡g rh^p“ AkÐe R>¡, L$pfZ L¡$ Å¡ s¡hy„ lp¡e sp¡

b¡ tbvy$ hÃQ¡“y„ A„sf L$v$u ìep¿epres “ L$fu iL$pe.

hmu s¡ ‘|h®^pfZp 1“p¡ rhfp¡^pcpk L$f¡ R>¡.

  (iii) Ap‘¡g rh^p“ ‘|h®^pfZp 2 A“ykpf kÐe R>¡.

  (  iv  )  Ap‘¡g rh^p“ kÐe R>¡. Å¡ b¡ hsy®mp¡ kdp“ lp¡e sp¡ 

s¡d“p ‘qfO A“¡ L¡$ÞÖ A¡L$buÅ“¡ b„^b¡ksp ’pe. lh¡, 

rÓÄep A¡ L¡$ÞÖ A“¡ ‘qfO“p L$p¡C ‘Z tbvy$ hÃQ¡“y„ A„sf 

lp¡hp’u s¡ hsy®mp¡“u rÓÄepAp¡ ‘Z kdp“ lp¡e.

  ( v )  Ap‘¡g rh^p“ õhe„rkÙ kÐe 1 A“ykpf kÐe R>¡. Al] 

AB A“¡ XY A¡L$ S> hõsy PQ“¡ kdp“ lp¡hp’u AB 

A“¡ XY ‘Z kdp“ ’pe. A¡V$g¡ L¡$ AB = XY.

12.  “uQ¡ Ap‘¡gp„ ‘v$p¡“u ìep¿ep Ap‘p¡. iy„ s¡“p dpV¡$ L$p¡C A¡hp„ 

‘v$ R>¡ S>¡“¡ ìep¿epres L$fhp“u S>ê$f R>¡? A¡ L$ep„ R>¡? A“¡ 

sd¡ s¡“¡ L¡$hu fus¡ ìep¿epres L$fip¡?

  (   i   ) kdp„sf f¡MpAp¡  (  ii  ) g„bf¡MpAp¡

  (iii) f¡MpM„X$   (  iv  ) hsy®m“u rÓÄep

  ( v ) Qp¡fk

  (   i   )  kdp„sf f¡MpAp¡ : A¡L$ S> kdsgdp„ Aph¡gu b¡ f¡MpAp¡ 

‘fõ‘f R>¡v$¡ “l] sp¡ s¡d“¡ kdp„sf f¡MpAp¡ L$l¡hpe.

  (  ii  )  g„bf¡MpAp¡ : S>¡ b¡ f¡MpAp¡ ‘fõ‘f L$pV$M|Z¡ R>¡v$¡ s¡d“¡ 

g„bf¡MpAp¡ L$l¡hpe. 

  (iii)  f¡MpM„X$ : f¡Mp“p A¡hp cpN“¡ f¡MpM„X$ L$l¡ R>¡, S>¡“¡

b¡ A„Ðetbvy$Ap¡ lp¡e.

  (  iv  )  hsy®m“u rÓÄep : hsy®m“p L¡$ÞÖ A“¡ ‘qfO ‘f“p L$p¡C 

‘Z tbvy$“¡ Å¡X$sp f¡MpM„X$“¡ hsy®m“u rÓÄep L$l¡hpe.

   “p¢^ :  hsy®m“u rÓÄep“p dp‘“¡ ‘Z hsy®m“u rÓÄep 

L$l¡hpdp„ Aph¡ R>¡. 

  ( v )  Qp¡fk : S>¡“u Qpf¡e bpSy>Ap¡ A¡L$ê$‘ lp¡e s’p Qpf¡e 

M|Zp A¡L$ê$‘ lp¡e s¡hp QsyóL$p¡Z“¡ Qp¡fk L$l¡hpe.

     Al] f¡Mp, kdsg, L$pV$M|Zp¡, hsy®m“y„ L¡$ÞÖ, ‘qfO A“¡ 

QsyóL$p¡Z S>¡hp„ ‘v$p¡ R>¡ S>¡“¡ ìep¿epres L$fhp“u S>ê$f R>¡. s¡ 

‘¥L$u“p f¡Mp A“¡ kdsg“¡ ìep¿epres “ L$fu iL$pe L$pfZ L¡$ 

s¡ Aìep¿epres ‘v$p¡ R>¡. bpL$u“p„ Qpf ‘v$p¡“u ìep¿ep “uQ¡ 

dyS>b Ap‘u iL$pe :

  (   i   )  L$pV$M|Zp¡ : 90° dp‘hpmp M|Zp“¡ L$pV$M|Zp¡ L$l¡ R>¡.

  (  ii  )  hsy®m“y„ L¡$ÞÖ : hsy®m“p kdsgdp„ Aph¡gy„ A¡hy„ tbvy$ L¡$ S>¡ 

hsy®m“p v$f¡L$ tbvy$’u kdp“ A„sf¡ lp¡e s¡“¡ hsy®m“y„ L¡$ÞÖ 

L$l¡ R>¡.

  (iii) ‘qfO : hsy®m“u ‘qfrdrs“¡ ‘qfO L$l¡ R>¡.

  (  iv  )  QsyóL$p¡Z : A¡L$ S> kdsgdp„ Aph¡g b„^ ApL©$rs L¡$ S>¡“¡ 

Qpf bpSy> A“¡ Qpf M|Zp lp¡e s¡“¡ QsyóL$p¡Z L$l¡ R>¡.

13.  “uQ¡ Ap‘¡g b¡ ‘|h®^pfZpAp¡“p¡ rhQpf L$fp¡ :

  (   i   )  Å¡ b¡ rcÞ“ tbvy$ A A“¡ B Apàep„ lp¡e, sp¡ s¡d“u 

hÃQ¡ lp¡e s¡hy„ A¡L$ tbvy$ C dm¡.

  (  ii  )  A¡L$ f¡Mp ‘f “ Aph¡gp„ lp¡e s¡hp Ap¡R>p„dp„ Ap¡R>p„ ÓZ 

tbvy$Ap¡ dm¡.

   iy„ Ap ‘|h®^pfZpAp¡dp„ L$p¡C Aìep¿epres ‘v$ R>¡? iy„ Ap 

‘|h®^pfZpAp¡ kyk„Ns R>¡? iy„ Ap ‘|h®^pfZpAp¡ ey[¼gX$“u 

‘|h®^pfZpdp„’u dm¡ R>¡? õ‘óV$ L$fp¡.

   lp. Ap ‘|h®^pfZpAp¡dp„ b¡ Aìep¿epres ‘v$ – tbvy$ A“¡ f¡Mp 

Aph¡g R>¡.

   lp. Ap ‘|h®^pfZpAp¡ kyk„Ns R>¡.

   ‘|h®^pfZp ( i ) v$ip®h¡ R>¡ L¡$ Ap‘¡g b¡ rcÞ“ tbvy$Ap¡ A A“¡ 

B dpV¡$ A¡hy„ A¡L$ tbvy$ C dm¡ S>¡ f¡Mp AB ‘f A A“¡ 

B“u hÃQ¡ lp¡e.

   ‘|h®^pfZp ( ii ) v$ip®h¡ R>¡ L¡$ Ap‘¡g b¡ rcÞ“ tbvy$Ap¡ A A“¡ 

B dpV¡$ A¡hy„ Ap¡R>pdp„ Ap¡Ry>„ A¡L$ tbvy$ C sp¡ dm¡ S> S>¡ f¡Mp 

AB ‘f “ lp¡e.

   Ap ‘|h®^pfZpAp¡ ey[¼gX$“u ‘|h®^pfZpdp„’u “l], ‘f„sy

‘|h®^pfZp 5.1dp„’u dm¡ R>¡.

õhpÝepe 5.1 ‘p“p “„. 62 – 63
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14.  Å¡ AC = BC ’pe s¡hy„ tbvy$ C tbvy$Ap¡ A A“¡ B“u hÃQ¡ 

lp¡e, sp¡ kprbs L$fp¡ L¡$ AC = 
2

1
AB R>¡. ApL©$rs v$p¡fu“¡ s¡“¡ 

õ‘óV$ L$fp¡.

  AC = BC

  \ AC + AC = BC + AC

[b„“¡ bpSy> kfMy„ Dd¡fsp„ A“¡ õhe„rkÙ kÐe 2]

  \ 2AC = AB  [BC + AC A¡ AB“¡ b„^b¡ksu Aph¡ R>¡ 

s’p õhe„rkÙ kÐe 4]

  \ 
2

1
(2AC) = 

2

1
AB [õhe„rkÙ kÐe 7]

  \ AC = 
2

1
AB

15.  âï“ 4dp„ tbvy$ C f¡MpM„X$ AB“y„ A¡L$ dÝetbvy$ L$l¡hpe R>¡. 

kprbs L$fp¡ L¡$, v$f¡L$ f¡MpM„X$“¡ A¡L$ A“¡ dpÓ A¡L$ S> dÝetbvy$ 

lp¡e.

   âï“ 4dp„’u Ap‘Z“¡ f¡MpM„X$ AB“p dÝetbvy$ C“p b¡ NyZ^dp£ 

dm¡ R>¡ : ( i ) tbvy$ C A¡ f¡MpM„X$ AB ‘f A A“¡ B“u hÃQ¡ 

Aph¡g R>¡. ( ii ) C A¡ A A“¡ B’u kdp“ A„sf¡ R>¡.

   i¼e lp¡e sp¡ ^pfp¡ L¡$, tbvy$ D s’p tbvy$ C rcÞ“ tbvy$Ap¡ 

R>¡ A“¡ D A¡ f¡MpM„X$ AB“y„ dÝetbvy$ R>¡.

   sp¡ âï“ 4 dyS>b AD = 
2

1
 AB ’pe. hmu, âï“ 4dp„ 

Ap‘Z¡ kprbs L$ey¯ L¡$ AC = 
2

1
 AB.

  \ AD = AC [õhe„rkÙ kÐe 1]

   lh¡, D A“¡ C b„“¡ f¡MpM„X$ AB ‘f A A“¡ B“u hÃQ¡ 

R>¡ s’p b„“¡ tbvy$Ap¡ A’u kdp“ A„sf¡ R>¡. Ap ‘f’u kprbs 

’pe R>¡ L¡$ D A“¡ C kdp“ tbvy$Ap¡ R>¡, rcÞ“ “’u. Apd, 

v$f¡L$ f¡MpM„X$“¡ A¡L$ A“¡ dpÓ A¡L$ S> dÝetbvy$ lp¡e.

 6.  Ap‘¡g ApL©$rsdp„ Å¡ AC = BD lp¡e, sp¡ kprbs L$fp¡ L¡$ 

AB = CD R>¡.

   AC = BD

  \ AB + BC = BC + CD  [AB + BC A¡ AC“¡ b„̂ b¡ksu 

R>¡ A“¡ BC + CD A¡ BD“¡ 

b„^b¡ksu R>¡.]

  \ AB + BC – BC = BC + CD – BC

 [kfMpdp„’u kfMy„ bpv$ L$fsp„ A“¡ õhe„rkÙ kÐe 3 ]

  \ AB = CD 

17.  ey[¼gX$“p„ õhe„rkÙ kÐep¡“u epv$udp„ Ap‘¡g õhe„rkÙ kÐe 5 

A¡L$ k“ps“ kÐe L¡$d dp“hpdp„ Aph¡ R>¡? (epv$ fpMp¡ L¡$ Ap 

âï“ ‘p„Qdu ‘|h®^pfZp kp’¡ k„b„r^s “’u.)

   õhe„rkÙ kÐe 5 v$ip®h¡ R>¡ L¡$ ApMy„ s¡“p cpN L$fsp„ dp¡Vy„$ 

lp¡e R>¡. iåv$ cpN“p¡ A’® S> ApMp L$fsp„ L$p„CL$ Ap¡R>p 

dpV¡$ ’pe R>¡. Ap lL$uL$s L$p¡C ‘Z hõsy s’p vy$r“ep“p L$p¡C 

‘Z cpNdp„ kpQu R>¡. Ap’u s¡“¡ k“ps“ kÐe dp“hpdp„

Aph¡ R>¡.

×Y$uL$fZ dpV¡$“p v$pMgp

11.  Ap‘¡g ApL©$rsdp„ Å¡ AB = CD lp¡e, sp¡ kprbs L$fp¡ L¡$ AC = BD. Ap‘“u kprbsudp„ hp‘f¡g õhe„rkÙ kÐep¡ S>Zphp¡.

A B C D

12.  Ap‘¡g ApL©$rsdp„ PQ = LM, Q A¡ PR“y„ dÝetbvy$ s’p M A¡ LN“y„ dÝetbvy$ R>¡. õhe„rkÙ kÐep¡“p D‘ep¡N’u kprbs L$fp¡ L¡$, 

PR = LN.

P

L

Q

M

R

N
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l¡sygnu âï“p¡Ñf

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 ) S>¡ rh^p“ kprbs L$fhpdp„ Aph¡ s¡“¡ ......... L$l¡ R>¡.

(õhe„rkÙ kÐe, ‘|h®^pfZp, âd¡e)

 ( 2 )  îue„Ó A¡ A„v$fp¡A„v$f N|„’pe¡gp “h ......... rÓL$p¡Z“y„ 

k„ep¡S>“ R>¡. (kdbpSy>, kdqÜbpSy>, kdL$p¡Z)

 ( 3 )  âpQu“ cpfsdp„ cp¥rdrsL$ fQ“pAp¡ dpV¡$“p¡ dlÒh‘|Z® 

N°„’ .........  lsp¡. (k|gbpk|Ó, A’h®h¡v$, Apeyh£v$)

 ( 4 )  f¡Mp A¡ ......... hNf“u g„bpC R>¡.

 (‘lp¡mpC, k‘pV$u, tbvy$)

 ( 5 )  tk^yMuZ“u k„õL©$rsdp„ h‘fpsu IV$p¡dp„ g„bpC, ‘lp¡mpC 

A“¡ ÅX$pC“p¡ NyZp¡Ñf ........... lsp¡.

(5 : 3 : 2, 4 : 4 : 2, 4 : 2 : 1)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  O““¡ L¡$V$gp ‘qfdpZ lp¡e R>¡?

 ( 2 )  îue„Ódp„ L¡$V$gp D‘rÓL$p¡Z b“¡ R>¡?

 ( 3 )  kdsg“¡ L¡$V$gp ‘qfdpZ lp¡e R>¡?

 ( 4 ) ’¡ëk L$ep v$¡i“p¡ hs“u lsp¡?

 ( 5 ) tbvy$“¡ L¡$V$gp ‘qfdpZ lp¡e R>¡?

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )   Elements“p ‘yõsL$ 1dp„ ......... ìep¿epAp¡

Ap‘¡g R>¡.

  A. 43  B. 9  C. 23  D. 13

 ( 2 )  O“ – kdsg – f¡Mp – tbvy$ kŷ u“p„ QfZp¡dp„ v$f¡L$ QfZdp„ 

A¡L$ ‘qfdpZ ......... Åe R>¡.

  A. h^sy„  B. OV$sy„  C. Dd¡fpsy„  D. “hy„ Aphsy„

 ( 3 )  kp¥â’d ops kprbsu NrZsip”u ......... Ap‘u.

  A. ‘pe’pNp¡fk¡  B. ey[¼gX¡$  C. Ape®cË¡$  D. ’¡ëk¡

 ( 4 )  ey[¼gX¡$ s¡“p ârkÙ N°„’ Elements“y„ ......... 

âL$fZp¡dp„ rhcpS>“ L$ey¯ lsy„.

  A. 9  B. 13  C. 21  D. 15

 ( 5 )  âpQu“ cpfsdp„ N©lõ’ L$d®L$p„X$ dpV¡$ ......... h¡v$uAp¡“p¡ 

D‘ep¡N ’sp¡ lsp¡.

  A. Qp¡fk A“¡ hsy®mpL$pf

  B. rÓL$p¡Z A“¡ g„bQp¡fk

  C. kdp„sfbpSy> QsyóL$p¡Z A“¡ qÓL$p¡Z

  D. rÓL$p¡Z A“¡ Qp¡fk

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 ) b¡ rcÞ“ tbvy$Ap¡dp„’u ‘kpf ’su Ak„¿e f¡MpAp¡ dm¡.

 ( 2 ) kfMu hõsyAp¡“p bdZp A¡L$buÅ“¡ kdp“ lp¡e R>¡.

 ( 3 )  ey[¼gX$ A¡ ’¡ëk“p¡ ¿eps“pd rhÛp’} lsp¡.

 ( 4 )  A¡L$ tbvy$dp„’u a¼s A¡L$ S> f¡Mp ‘kpf ’pe.

 ( 5 )  b¡ rcÞ“ f¡MpAp¡dp„ A¡L$’u h^y tbvy$ kpdpÞe “ lp¡e.

S>hpbp¡

 1.  ( 1 ) âd¡e ( 2 ) kdqÜbpSy> ( 3 ) k|gbpk|Ó ( 4 ) ‘lp¡mpC ( 5 ) 4 : 2 : 1

 2.  ( 1 ) ÓZ ( 2 ) 43 ( 3 ) b¡ ( 4 ) N°uk ( 5 ) i|Þe

 3.  ( 1 ) C. 23 ( 2 ) B. OV$sy„ ( 3 ) D. ’¡ëk¡ ( 4 ) B. 13 ( 5 ) A. Qp¡fk A“¡ hsy®mpL$pf

 4.   ( 1 ) Mp¡V$y„ ( 2 ) Mf$y„ ( 3 ) Mp¡V$y$„ ( 4 ) Mp¡V$$y„ ( 5 ) Mf$y„
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f¡MpAp¡ A“¡ M|ZpAp¡
(LINES AND ANGLES)

6

epv$ fpMp¡

*  f¡MpM„X$ : b¡ A„Ðetbvy$Ap¡hpmp f¡Mp“p cpN“¡ f¡MpM„X$ L$l¡hpe R>¡.

*  qL$fZ : A¡L$ S> A„Ðetbvy$ ^fphsp f¡Mp“p cpN“¡ qL$fZ L$l¡hpe R>¡.

 “p¢^ :  f¡MpM„X$ AB“¡ AB A“¡ s¡“u g„bpC“¡ AB hX¡$ v$ip®hpe 

R>¡. qL$fZ AB“¡ AB
n

 Üpfp A“¡ f¡Mp AB“¡ BA
k

 Üpfp 

v$ip®hpe R>¡. R>sp„ ‘Z Ap‘Z¡ Ap k„L¡$sp¡“p¡ D‘ep¡N 

L$fuiy„ “rl A“¡ f¡MpM„X$ AB, qL$fZ AB, f¡MpM„X$ 

AB“u g„bpC A“¡ f¡Mp AB“¡ s¡ S> k„L¡$s, A¡V$g¡ 

L¡$ AB hX¡$ v$ip®huiy„. sd“¡ s¡“p¡ A’® k„v$c®’u õ‘óV$ 

’C S>i¡. ¼epf¡L$ ¼epf¡L$$ f¡MpAp¡“¡ v$ip®hhp A„N°¡Æ“p 

d|mpnfp¡ l, m, n hN¡f¡“p¡ D‘ep¡N L$fuiy„.

*  kdf¡M tbvy$Ap¡ A“¡ Akdf¡M tbvy$Ap¡ : Å¡ ÓZ L¡$ ÓZ’u 

h^pf¡ tbvy$Ap¡ A¡L$ S> f¡Mp ‘f Aph¡gp lp¡e, sp¡ s¡ tbvy$Ap¡“¡ 

kdf¡M tbvy$Ap¡ L$l¡hpe R>¡. AÞe’p s¡ Akdf¡M tbvy$Ap¡ 

L$l¡hpe R>¡.

*  M|Zp¡, bpSy>Ap¡ A“¡ rifp¡tbvy$ : Äepf¡ kpdpÞe A„Ðetbvy$hpmp„ 

  b¡ qL$fZp¡“p¡ Dv¹$ch ’pe Ðepf¡ M|Zp¡ 

b“¡ R>¡. Al] M|Zp¡ b“phsp„ qL$fZp¡“¡ 

M|Zp“u bpSy>Ap¡ A’hp cyS> L$l¡hpdp„ 

Aph¡ R>¡ A“¡ kpdpÞe A„Ðetbvy$“¡ 

 M|Zp“y„ rifp¡tbvy$ L$l¡hpe R>¡. 

  Al], kpdpÞe A„Ðetbvy$ Bhpmp b¡ rcÞ“ qL$fZp¡ BA A“¡ 

BC M|Zp¡ ABC b“ph¡ R>¡. M|Zp ABC“¡ k„L¡$sdp„ Ð ABC 

gMpe R>¡. k„L¡$s Ð ABC A¡ Ð ABC“y„ A„i dp‘ ‘Z v$ip®h¡ 

R>¡. qL$fZp¡ BA A“¡ BC A¡ Ð ABC“u bpSy>Ap¡ s’p tbvy$ 

B A¡ Ð ABC“y„ rifp¡tbvy$ R>¡.

*  M|Zp“p âL$pf :

  ( 1 )  gOyL$p¡Z (Acute angle) : S>¡ M|Zp“y„ dp‘ 0° A“¡  

90°“u hÃQ¡ lp¡e s¡ M|Zp“¡ gOyL$p¡Z L$l¡hpe R>¡.

 ( 2 )  L$pV$L$p¡Z (Right angle) : S>¡ M|Zp“y„ dp‘ 90° lp¡e 
s¡ M|Zp“¡ L$pV$L$p¡Z L$l¡hpe R>¡.

 ( 3 )  NyfyL $p ¡Z (Obtuse 
angle) : S>¡ M|Zp“y„ dp‘ 
90° A“¡ 180°“u hÃQ¡ 
lp¡e s¡ M|Zp“¡ NyfyL$p¡Z

  L$l¡hpe R>¡. 

 ( 4 )  kfmL$p¡Z (Straight angle) : S>¡ M|Zp“y„ dp‘ 180° 
lp¡e s¡ M|Zp“¡ kfmL$p¡Z L$l¡hpe R>¡.

 ( 5 )  rh‘fusL$p¡Z (Reflex 
angle) : S>¡ M|Zp“y „ 
dp‘ 180° A“¡ 360°“u 
hÃQ¡ lp¡e s¡ M|Zp“¡

  rh‘fusL$p¡Z L$l¡hpe R>¡. 

  Apd, gOyL$p¡Z“y„ dp‘ 0°’u 90°“u hÃQ¡ lp¡e, L$pV$L$p¡Z“y„ dp‘ 

bfpbf 90° lp¡e, NyfyL$p¡Z“y„ dp‘ 90°’u 180° “u hÃQ¡ 

lp¡e, kfmL$p¡Z“y„ dp‘ bfpbf 180° lp¡e A“¡ rh‘fusL$p¡Z“y„ 

dp‘ 180°’u 360°“u hÃQ¡ lp¡e.

*  L$p¡qV$L$p¡Z (Complementary angles) : S>¡ b¡ M|ZpAp¡“p 

dp‘“p¡ kfhpmp¡ 90° ’pe R>¡ s¡ M|ZpAp¡“¡ A¡L$buÅ“p L$p¡qV$L$p¡Z 

L$l¡ R>¡.

*  ‘|fL$L$p¡Z (Supplementary angles) : S>¡ b¡ M|ZpAp¡“p 

dp‘“p¡ kfhpmp¡ 180° ’pe R>¡ s¡ M|ZpAp¡“¡ A¡L$buÅ“p 

‘|fL$L$p¡Z L$l¡ R>¡.

  Å¡ Ð A = 40°, Ð B = 50° A“¡ Ð C = 140° lp¡e, sp¡ 

Ð A A“¡ Ð B L$p¡qV$L$p¡Z R>¡ s’p Ð A A“¡ Ð C ‘|fL$L$p¡Z R>¡.
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*  ApkÞ“L$p¡Z (Adjacent angles) : Å¡ b¡ M|ZpAp¡“y„ rifp¡tbvy$ 

A¡L$ S> lp¡e, A¡L$ cyS> kpdpÞe lp¡e A“¡ kpdpÞe “ lp¡e 

s¡hp cyS> A¡ kpdpÞe cyS>“u Sy>v$u Sy>v$u bpSy>A¡ lp¡e s¡hp 

b¡ M|ZpAp¡“¡ ApkÞ“L$p¡Z L$l¡hpe.

  Al], Ð ABD A“¡ Ð DBC ApkÞ“L$p¡Z R>¡. qL$fZ BD 

s¡d“y„ kpdpÞe cyS> R>¡ A“¡ B A¡ b„“¡ M|Zp“y„ rifp¡tbvy$ 

R>¡. qL$fZ BA A“¡ qL$fZ BC s¡d“p kpdpÞe “ lp¡e s¡hp„

cyS> R>¡.

  Å¡ b¡ M|Zp ApkÞ“L$p¡Z lp¡e, sp¡ s¡d“p„ dp‘“p¡ kfhpmp¡ 

s¡Ap¡“p kpdpÞe “ lp¡e s¡hp cyS>’u b“sp M|Zp“p dp‘ 

S>¡V$gp¡ lp¡e.

 Al], Ð ABC = Ð ABD + Ð DBC

*  M|ZpAp¡“u f¥rML$ Å¡X$ (Pair of linear angles) : Å¡ b¡ 

ApkÞ“L$p¡Z“p kpdpÞe “ lp¡e s¡hp„ cyS> A¡L$ f¡Mp b“ph¡, 

sp¡ s¡hp M|ZpAp¡“u Å¡X$“¡ M|ZpAp¡“u f¥rML$ Å¡X$ L$l¡hpe R>¡.

  Al], ApkÞ“L$p¡Z Ð XOZ A“¡ Ð ZOYdp„ s¡d“p kpdpÞe 

“ lp¡e s¡hp„ cyS> OX A“¡ OY f¡Mp XY b“ph¡ R>¡. Ap’u 

Ð XOZ A“¡ Ð ZOY A¡ M|ZpAp¡“u f¥rML$ Å¡X$ fQ¡ R>¡. 

s¡d“p¡ kfhpmp¡ l„d¡ip„ 180° lp¡e.

 Al], Ð XOZ + Ð ZOY = 180°

*  ArcL$p¡Zp¡ (Vertically opposite angles) : kpdpÞe 

rifp¡tbvy$ ^fphsp b¡ M|ZpAp¡dp„ Å¡ A¡L$ M|Zp“p¡ v$f¡L$ cyS> 

buÅ M|Zp“p cyS> kp’¡ dmu“¡ f¡Mp b“phsp¡ lp¡e, sp¡ s¡hp 

M|ZpAp¡“¡ ArcL$p¡Zp¡ L$l¡ R>¡.

  Al], f¡MpAp¡ AB A“¡ CD tbvy$ Odp„ R>¡v$¡ R>¡. Ap’u 

Ap‘Z“¡ ArcL$p¡Zp¡“u b¡ Å¡X$ dm¡ R>¡. Ð AOC A“¡

Ð BOD Üpfp ArcL$p¡Zp¡“u Å¡X$ b“¡ R>¡ s¡dS> Ð AOD A“¡ 

Ð BOC Üpfp ‘Z ArcL$p¡Zp¡“u Å¡X$ b“¡ R>¡.

 ArcL$p¡Zp¡ l„d¡ip„ kdp“ lp¡e R>¡.

 Al], Ð AOC = Ð BOD A“¡ Ð AOD = Ð BOC.

*  ‘|h®^pfZp 6.1 : S>¡ qL$fZ“y„ Dv¹$chtbvy$ f¡Mp ‘f lp¡e s¡hp 

qL$fZ A“¡ f¡Mp$’u b“sp b„“¡ M|ZpAp¡“p¡ kfhpmp¡ 180° 

’pe R>¡.

*  ‘|h®^pfZp 6.2 : Å¡ b¡ ApkÞ“L$p¡Zp¡“p¡ kfhpmp¡ 180° lp¡e, 

sp¡ s¡“u kpdpÞe “ lp¡e s¡hu bpSy>Ap¡ A¡L$ f¡Mp b“ph¡ R>¡.

    õ‘óV$ L$pfZp¡kf, D‘f“u b„“¡ ‘|h®^pfZpAp¡ A¡L$rÓs 

L$fsp„ s¡d“¡ k„ey¼s ê$‘¡ f¥rML$ Å¡X$“u ‘|h®^pfZp L$l¡ R>¡.

*  âd¡e 6.1 : ‘fõ‘f R>¡v$su b¡ f¡Mp’u b“sp ArcL$p¡Z kdp“ 

lp¡e R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11.  Ap‘¡g ApL©$rsdp„ f¡Mp PQ A“¡ f¡Mp RS A¡L$buÆ“¡ tbvy$ 

Odp„ R>¡v$¡ R>¡. Å¡ Ð POR : Ð ROQ = 5 : 7 lp¡e, sp¡ sdpd 

M|ZpAp¡ ip¡^p¡.

 Ð POR + Ð ROQ = 180° (M|Zp“u f¥rML$ Å¡X$)

 ‘f„sy, Ð POR : Ð ROQ = 5 : 7 (‘n)

 s¡’u Ð POR = 
12

5
 × 180° = 75°

 s¡ S> fus¡, Ð ROQ = 
12

7
 × 180° = 105°

 lh¡, Ð POS = Ð ROQ =105° (ArcL$p¡Z)

 A“¡ Ð SOQ = Ð POR = 75° (ArcL$p¡Z)
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66 NAVNEET NrZs : ^p¡fZ 9

 2.  Ap‘¡g ApL©$rsdp„ qL$fZ OS f¡Mp 

POQ ‘f R>¡. qL$fZ OR A“¡ 

qL$fZ OT A¡ A“y¾$d¡ Ð POS 

A“¡ Ð SOQ“p L$p¡ZqÜcpS>L$ R>¡. Å¡

 Ð POS = x, sp¡ Ð ROT ip¡^p¡. 

 qL$fZ OS f¡Mp POQ ‘f R>¡.

 s¡’u Ð POS + Ð SOQ = 180°

 ‘f„sy, Ð POS = x

 s¡’u x + Ð SOQ = 180°

 dpV¡$, Ð SOQ = 180° – x

 lh¡, qL$fZ OR A¡ Ð POS“p¡ qÜcpS>L$ R>¡. s¡’u

 Ð ROS = 
2

1
 × Ð POS

  = 
2

1
 × x = 

x

2

 s¡ S> fus¡ Ð SOT = 
2

1
 × Ð SOQ

  = 
2

1
 × (180° – x)

  = 90° – 
x

2

 lh¡, Ð ROT = Ð ROS + Ð SOT

  = 
x

2
 + 90° – 

x

2

  = 90°

13.  Ap‘¡g ApL©$rsdp„ OP, OQ, OR A“¡ 

OS Qpf qL$fZ R>¡, sp¡ kprbs L$fp¡ L¡$

Ð POQ + Ð QOR + Ð SOR +

 Ð POS = 360°. 

  qL$fZ OQ“¡ ‘pR>m“p tbvy$ T sfa g„bphp¡.

 s¡’u TOQ f¡Mp R>¡. (Sy>Ap¡ ApL©$rs) 

 lh¡, qL$fZ OP f¡Mp TOQ ‘f R>¡.

 s¡’u Ð TOP + Ð POQ = 180°

... ... (1)

 s¡ S> fus¡ qL$fZ OS A¡ f¡Mp TOQ ‘f R>¡.

 s¡’u Ð TOS + Ð SOQ = 180° ... ... (2)

 ‘Z Ð SOQ = Ð SOR + Ð QOR

  s¡’u (2) ‘f’u Ð TOS + Ð SOR + Ð QOR = 180° 
dm¡. ... ... (3)

  lh¡, (1) A“¡ (3)“p¡ kfhpmp¡ L$fsp„,

 Ð TOP + Ð POQ + Ð TOS + Ð SOR

+ Ð QOR = 360° ... ... (4)

 ‘f„sy, Ð TOP + Ð TOS = Ð POS

  s¡’u (4) ‘f’u

 Ð POQ + Ð QOR + Ð SOR + Ð POS = 360° dm¡.

õhpÝepe 6.1 ‘p“p “„. 70 – 71

11.  Ap‘¡g ApL© $rsdp„ f¡Mp AB 

A“¡ CD, Odp„ R>¡v$ ¡ R>¡. Å¡ 

Ð AOC + Ð BOE = 70° A“¡ 

Ð BOD = 40°, sp¡ Ð BOE A“¡ 

 rh‘fus Ð COE d¡mhp¡. 

  f¡Mp AB A“¡ CD, Odp„ R>¡v$¡ R>¡.

 \ Ð AOC = Ð BOD (ArcL$p¡Zp¡)

 ‘f„sy, Ð BOD = 40° (‘n)

 \ Ð AOC = 40°

 lh¡, Ð AOC + Ð BOE = 70°

 \ 40° + Ð BOE = 70°

 \ Ð BOE = 30°

 lh¡, Ð AOC + Ð BOE = 70°

 \Ð BOD + Ð BOE = 70° (R Ð AOC = Ð BOD)

 \Ð EOD = 70° (ApkÞ“L$p¡Zp¡)

 lh¡, Ð COD kfmL$p¡Z R>¡.

 \Ð COD = 180°

 rh‘fus Ð COE = Ð COD + Ð EOD

  = 180° + 70° = 250°

12.  Ap‘¡g ApL©$rsdp„ f¡Mp XY A“¡ MN, 

Odp„ R>¡v$¡ R>¡. Å¡ Ð POY = 90°

 A“¡ a : b = 2 : 3, sp¡ c ip¡^p¡. 

  Ð POX + Ð POY = 180°

(f¥rML$ Å¡X$)

 \ Ð POX + 90° = 180°

 \ Ð POX = 90°

 Ð XOM A“¡ Ð MOP ApkÞ“L$p¡Z R>¡.

 \ Ð XOM + Ð MOP = Ð POX

 \ b + a = 90°

 hmu, a : b = 2 : 3

 NyZp¡Ñfp¡“p¡ kfhpmp¡ = 2 + 3 = 5

 \ a = 
5

2
 × 90° = 36°

 A“¡ b = 
5

3
 × 90° = 54°

Ð XOM A“¡ Ð XON f¥rML$ Å¡X$“p M|Zp R>¡.

\ Ð XOM + Ð XON = 180°

\ b + c = 180°
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\ 54° + c = 180°

\ c = 180° – 54°

\ c = 126°

13.  Ap‘¡g ApL©$rsdp„ Ð PQR = Ð PRQ, sp¡ kprbs L$fp¡ L¡$ 

Ð PQS = Ð PRT.

  qL$fZ QP“y„ Dv¹$chtbvy$ f¡Mp ST ‘f R>¡.

 \ Ð PQS A“¡ Ð PQR f¥rML$ Å¡X$“p M|Zp R>¡.

 \ Ð PQS + Ð PQR = 180°

 s¡ S> fus¡ qL$fZ RP“y„ Dv¹$chtbvy$ f¡Mp ST ‘f R>¡.

 \ Ð PRQ A“¡ Ð PRT f¥rML$ Å¡X$“p M|Zp R>¡.

 \ Ð PRQ + Ð PRT = 180°

 \ Ð PQR + Ð PRT = 180° (‘n : Ð PQR = Ð PRQ)

 Ap’u Ð PQR + Ð PQS = Ð PQR + Ð PRT = 180°

 \ Ð PQS = Ð PRT

 4.  Ap‘¡g ApL©$rsdp„ Å¡ x + y = w + z

 lp¡e, sp¡ kprbs L$fp¡ L¡$ AOB f¡Mp R>¡. 

  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ A¡L$ tbvy$ ‘f 

b“sp„ b^p S> M|ZpAp¡“p¡ kfhpmp¡ 360° 

’pe R>¡.

 \ x + y + z + w = 360°

 \ x + y + x + y = 360° (‘n : x + y = w + z)

 \ 2 (x + y) = 360°

 \ x + y = 180°

 \ Ð COB + Ð COA = 180°

  ‘f„sy, Ð COB A“¡ Ð COA ApkÞ“L$p¡Z R>¡ A“¡ s¡d“p¡ 

kfhpmp¡ 180° ’pe R>¡.

 dpV¡$, ‘|h®^pfZp 6.2 dyS>b AOB f¡Mp R>¡.

 15.  Ap‘¡g ApL©$rsdp„ POQ f¡Mp R>¡. 

qL$fZ OR f¡Mp PQ“¡ g„b R>¡. 

qL$fZ OP A“¡ OR hÃQ¡ AÞe 

A¡L$ qL$fZ OS Aph¡g R>¡. kprbs 

 L$fp¡ L¡$, 

 Ð ROS = 
2

1
 (Ð QOS – Ð POS).

  qL$fZ OR f¡Mp PQ“¡ g„b R>¡.

 \ Ð QOR = Ð POR = 90°

  Ð QOR A“¡ Ð ROS ApkÞ“L$p¡Z R>¡, S>¡dp„ qL$fZ OR 

kpdpÞe cyS> R>¡.

 \ Ð QOS = Ð QOR + Ð ROS

 \ Ð QOS = 90° + Ð ROS  ... ... (1)

  s¡ S> fus¡ Ð POS A“¡ Ð ROS ApkÞ“L$p¡Z R>¡, S>¡dp„ qL$fZ 

OS kpdpÞe cyS> R>¡.

 \ Ð POR = Ð POS + Ð ROS

 \ 90° = Ð POS + Ð ROS

 \ Ð POS = 90° – Ð ROS  ... ... (2)

 lh¡, (1)dp„’u (2)“u bpv$bpL$u L$fsp„,

 Ð QOS – Ð POS = (90° + Ð ROS) – (90° – Ð ROS)

 \ Ð QOS – Ð POS = 90° + Ð ROS – 90° + Ð ROS

 \ Ð QOS – Ð POS = 2Ð ROS

 \ Ð ROS = 
2

1
 (Ð QOS – Ð POS)

 6.  Ð XYZ = 64° Ap‘¡g R>¡ A“¡ XY“¡ tbvy$ P kŷ u g„bph¡g R>¡. 

Ap‘¡g k|Q“p ‘f’u ApL©$rs v$p¡fp¡. Å¡ qL$fZ YQ, Ð ZYP“p¡ 

qÜcpS>L$ lp¡e, sp¡ Ð XYQ A“¡ rh‘fus Ð QYP“y„ dp‘ 

ip¡^p¡.

  Ð XYZ + Ð PYZ = 180° (f¥rML$ Å¡X$“p M|Zp)

 \ 64° + Ð PYZ = 180° (‘n : Ð XYZ = 64°)

 \ Ð PYZ = 180° – 64°

 \ Ð PYZ = 116°

 qL$fZ YQ A¡ Ð PYZ“p¡ qÜcpS>L$ R>¡.

 \ Ð PYQ = Ð QYZ = 
2

1
Ð PYZ = 

2

1
 × 116° = 58°

 Ð XYZ A“¡ Ð QYZ ApkÞ“L$p¡Z R>¡.

 \ Ð XYQ = Ð XYZ + Ð QYZ

 \ Ð XYQ = 64° + 58°

 \ Ð XYQ = 122°

 XY“¡ P ky^u g„bph¡g R>¡.

 \ Ð XYP kfmL$p¡Z R>¡.

 \ Ð XYP = 180°

 lh¡, rh‘fus Ð QYP = Ð XYQ + Ð XYP

  = 122° + 180°

  = 302°
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11.  Ð A A“¡ Ð B ‘|fL$L$p¡Zp¡ R>¡. Å¡ Ð A = x + 10° A“¡ 

Ð B = x – 10° lp¡e, sp¡ Ð A A“¡ Ð B ip¡^p¡. 

12.  Ð A A“¡ Ð B ‘|fL$L$p¡Zp¡ R>¡. Å¡ Ð A : Ð B = 7 : 8 lp¡e, 

sp¡ Ð A A“¡ Ð B ip¡^p¡.

13.  Ð A A“¡ Ð B L$p¡qV$$L$p¡Zp¡ R>¡. Å¡ Ð A = x + 20° A“¡

Ð B = x – 10° lp¡e, sp¡ Ð A A“¡ Ð B ip¡^p¡.

14.  Ð A A“¡ Ð B L$p¡qV$$L$p¡Zp¡ R>¡. Å¡ Ð A = Ð B + 20° lp¡e, 

sp¡ Ð A A“¡ Ð B ip¡^p¡. 

15.  Ð X A“¡ Ð Y ‘|fL$L$p¡Zp¡ R>¡. Å¡ Ð X = 5 Ð Y lp¡e, sp¡ 

Ð X A“¡ Ð Y ip¡^p¡.

16.  Ð P A“¡ Ð Q ‘|fL$L$p¡Zp¡ R>¡. Å¡ Ð P = Ð Q – 40° lp¡e, 

sp¡ Ð P A“¡ Ð Q ip¡^p¡.

S>hpbp¡ : 1. Ð A = 100°, Ð B = 80°

 2. Ð A = 84°, Ð B = 96°

 3. Ð A = 60°, Ð B = 30°

 4. Ð A = 55°, Ð B = 35°

 5. Ð X = 150°, Ð Y = 30°

 6. Ð P = 70°, Ð Q = 110°

×Y$uL$fZ dpV¡$“p v$pMgp

epv$ fpMp¡

 A¡L$ S> f¡Mp“¡ kdp„sf f¡MpAp¡ :

*  âd¡e 6.2 : S>¡ f¡MpAp¡ A¡L$ S> f¡Mp“¡ kdp„sf lp¡e s¡ ‘fõ‘f kdp„sf lp¡e R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

14.  Ap‘¡g ApL©$rsdp„ Å¡ PQ N RS, Ð MXQ = 135° A“¡ 

Ð MYR = 40° R>¡, sp¡ Ð XMY d¡mhp¡.

 ApL©$rs 1 ApL©$rs 2

  ApL©$rs 2dp„ bspìep dyS>b Mdp„’u ‘kpf ’su f¡Mp PQ“¡ 

kdp„sf A¡L$ f¡Mp AB v$p¡fp¡.

 AB N PQ A“¡ PQ N RS R>¡.

 Ap’u AB N RS

 lh¡, Ð QXM + Ð XMB = 180°

(AB N PQ, R>¡qv$L$p XM“u A¡L$ S> bpSy>“p A„s:L$p¡Z)

 ‘f„sy, Ð QXM = 135°

 Ap’u 135° + Ð XMB = 180°

 Apd, Ð XMB = 45° ... ... (1)

 lh¡, Ð BMY = Ð MYR (AB N RS, eyÁdL$p¡Z)

 Ap’u Ð BMY = 40° ... ... (2)

 (1) A“¡ (2)“p¡ kfhpmp¡ L$fsp„,

 Ð XMB + Ð BMY = 45° + 40° dm¡.

 Ap’u Ð XMY = 85°

15.  Å¡ A¡L$ R>¡qv$L$p b¡ f¡MpAp¡“¡ A¡ fus¡ R>¡v$¡ L¡$ A“yL$p¡Z“p qÜcpS>L$ 

‘fõ‘f kdp„sf lp¡e, sp¡ kprbs L$fp¡ L¡$ b„“¡ f¡MpAp¡ ‘Z 

‘fõ‘f kdp„sf lp¡e R>¡.

   “uQ¡“u ApL©$rsdp„ A¡L$ R>¡qv$L$p AD A¡ f¡MpAp¡ PQ A“¡ RS“¡ 

A“y¾$d¡ tbvy$Ap¡ B A“¡ Cdp„ R>¡v$¡ R>¡. qL$fZ BE A¡ Ð ABQ“p¡ 

qÜcpS>L$ R>¡ A“¡ qL$fZ CG A¡ Ð BCS“p¡ qÜcpS>L$ R>¡ s’p

 BE N CG R>¡.
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õhpÝepe 6.2 ‘p“p “„. 73 – 74

11.  Ap‘¡g ApL©$rsdp„ Å¡ AB N CD, CD N EF A“¡ y : z = 3 : 7 

R>¡, sp¡ x“y„ dp‘ ip¡^p¡.

 AB N CD A“¡ CD N EF

 \ AB N EF (âd¡e 6.2)

 \ x = z (A„s:eyÁdL$p¡Z)

 lh¡, AB N CD

 \ x + y = 180° (R>¡qv$L$p“u A¡L$ sfa“p A„s:L$p¡Zp¡)

 Apd, x = z A“¡ x + y = 180°

 \ y + z = 180°

 hmu, y : z = 3 : 7

 NyZp¡Ñfp¡“p¡ kfhpmp¡ = 3 + 7 = 10

 \ z = 
10

7
 × 180° = 126°

 lh¡, x = z = 126°

12.  Ap‘¡g ApL©$rsdp„ Å¡ AB N CD, EF f CD A“¡ 

Ð GED = 126° R>¡, sp¡ Ð AGE, Ð GEF A“¡ Ð FGE 

d¡mhp¡.

  Al], AB N CD A“¡ GE R>¡qv$L$p R>¡.

 \ Ð AGE A“¡ Ð GED kdp“ A„s:eyÁdL$p¡Z R>¡.

 Ap‘¡g R>¡ L¡$ qL$fZ BE A¡ Ð ABQ“p¡ qÜcpS>L$ R>¡.

 Ap’u Ð ABE = 
2

1
Ð ABQ ... ... (1)

 Ap S> âdpZ¡, qL$fZ CG A¡ Ð BCS“p¡ qÜcpS>L$ R>¡.

 Ap’u Ð BCG = 
2

1
Ð BCS ... ... (2)

 ‘f„sy, BE N CG R>¡ A“¡ AD S> s¡d“u R>¡qv$L$p R>¡.

 Ap’u Ð ABE = Ð BCG (A“yL$p¡Z ‘|h®^pfZp) ... ... (3)

 (3)dp„ (1) A“¡ (2)“u tL$ds d|L$sp„,

 
2

1
 Ð ABQ = 

2

1
Ð BCS

 Ap’u Ð ABQ = Ð BCS

  ‘f„sy Ap R>¡qv$L$p AD Üpfp f¡MpAp¡ PQ A“¡ RS kp’¡ b“ph¡g 

A“yL$p¡Z R>¡ A“¡ s¡ kdp“ R>¡.

 Ap’u PQ N RS (A“yL$p¡Z ‘|h®^pfZp“y„ âsu‘)

 6.  Ap‘¡g ApL©$rsdp„ AB N CD A“¡ CD N EF A“¡ EA f AB 

R>¡. Å¡ Ð BEF = 55° lp¡e, sp¡ x, y A“¡ z“p„ dp‘ ip¡^p¡. 

 y + 55° = 180°

 (CD N EF, R>¡qv$L$p ED“u A¡L$ S> bpSy>“p A„s:L$p¡Z)

 Ap’u y = 180° – 55°

   = 125°

 hmu, x = y (AB N CD, A“yL$p¡Z ‘|h®^pfZp)

 dpV¡$ x = 125°

 lh¡, AB N CD A“¡ CD N EF R>¡. s¡’u AB N EF ’pe.

 Ap’u Ð EAB + Ð FEA=180°

 (R>¡qv$L$p EA“u A¡L$ S> sfa“p A„s:L$p¡Z)

 \ 90° + z + 55° = 180°

 \ z = 35°



7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

70 NAVNEET NrZs : ^p¡fZ 9

 \ Ð GED = Ð AGE

 \ Ð AGE = 126° (‘n : Ð GED=126°)

 lh¡, EF f CD

 \ Ð FED = 90°

 Ð GEF + Ð FED = Ð GED (ApkÞ“L$p¡Z)

 \ Ð GEF + 90° = 126°

 \ Ð GEF = 36°

 lh¡, Ð AGE + Ð FGE = 180° (f¥rML$ Å¡X$“p M|Zp)

 \ 126° + Ð FGE = 180°

 \ Ð FGE = 180° – 126°

 \ Ð FGE = 54°

 3.  Ap‘¡g ApL©$rsdp„ Å¡ PQ N ST, Ð PQR = 110° A“¡ 

Ð RST = 130°, sp¡ Ð QRS d¡mhp¡.

 [k|Q“ :  tbvy$ Rdp„’u ‘kpf ’su ST“¡ kdp„sf A¡L$ f¡Mp 

v$p¡fp¡.]

  fQ“p : Rdp„’u ‘kpf ’su ST“¡ kdp„sf f¡Mp RU v$p¡fp¡.

  PQ N ST A“¡ ST N RU

  \ PQ N RU

  ST N RU“u R>¡qv$L$p SR R>¡.

  \ Ð TSR + Ð SRU = 180°

 (R>¡qv$L$p“u A¡L$ sfa“p A„s:L$p¡Zp¡)

  \ 130° + Ð SRU = 180°

  \ Ð SRU = 50° ... ... (1)

  PQ N RU“u R>¡qv$L$p QR R>¡.

  \ Ð PQR = Ð QRU  (A„s:eyÁdL$p¡Z )

  \ 110° = Ð QRU

  \ Ð QRU = 110° ... ... (2)

  lh¡, Ð QRS A“¡ Ð SRU ApkÞ“L$p¡Z R>¡.

  \ Ð QRS + Ð SRU = Ð QRU

  \ Ð QRS + 50° = 110° [(1) A“¡ (2) dyS>b]

  \ Ð QRS = 60°

14.  Ap‘¡g ApL©$rsdp„ Å¡ AB N CD, Ð APQ = 50° A“¡ 

Ð PRD = 127° R>¡, sp¡ x A“¡ y d¡mhp¡.

  Al], AB N CD A“¡ PQ s¡d“u R>¡qv$L$p R>¡.

 \ Ð APQ = Ð PQR (A„s:eyÁdL$p¡Z)

 \ 50° = x

 \ x = 50°

 hmu, AB N CD A“¡ PR s¡d“u R>¡qv$L$p R>¡.

 \ Ð APR = Ð PRD (A„s:eyÁdL$p¡Z)

 \ Ð APR = 127°

  Ð APQ A“¡ Ð QPR ApkÞ“L$p¡Z R>¡ A“¡ s¡d“p„ kpdpÞe 

“ lp¡e s¡hp cyS> Üpfp Ð APR b“¡ R>¡.

 \ Ð APR = Ð APQ + Ð QPR

 Ap’u Ð APQ + Ð QPR = 127°

 \ 50° + y = 127°

 \ y = 127° – 50°

 \ y = 77°

15.  Ap‘¡g ApL©$rsdp„ PQ 

A“¡ RS b¡ Afukp 

R>¡. s¡ b„“¡ A¡L$buÅ“¡ 

kdp„sf fpM¡gp R>¡. 

A¡L$ Ap‘psqL$fZ AB

 Afukp PQ“¡ B ‘f

  A’X$pe R>¡ A“¡ ‘fphrs®s qL$fZ dpN® BC ‘f Qpgu“¡ Afukp 

RS“¡ C ‘f A’X$pe R>¡ s’p afu CD ‘f ‘fphrs®s ’C 

Åe R>¡. kprbs L$fp¡ L¡$, AB N CD R>¡.

 fQ“p :  f¡Mp PQ“¡ g„b qL$fZ BE v$p¡fp¡ s’p f¡Mp RS“¡ g„b 

qL$fZ CF v$p¡fp¡.

    Ap‘Z¡ ÅZuA¡ R>uA¡ L¡ $ kpv$p Afukp dpV¡$ 

Ap‘psL$p¡Z = ‘fphs®“L$p¡Z.
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  Ap’u tbvy$ B ApNm Ð ABE = Ð EBC ... ... (1)

  A“¡ tbvy$ C ApNm Ð BCF = Ð FCD ... ... (2)

  lh¡, PQ N RS, BE f PQ A“¡ CF f RS R>¡.

  \ BE N CF

  \ Ð EBC = Ð BCF (A„s:eyÁdL$p¡Z) ... ... (3)

  (1), (2) A“¡ (3) ‘f’u,

  Ð ABE = Ð EBC = Ð BCF = Ð FCD

  \ Ð ABE + Ð EBC = Ð BCF + Ð FCD

  \ Ð ABC = Ð BCD (ApkÞ“L$p¡Z)

    ‘f„sy, Ð ABC A“¡ Ð BCD A¡ f¡MpAp¡ AB A“¡ 

CD“u R>¡qv$L$p BC Üpfp b“sp A„s:eyÁdL$p¡Z R>¡ A“¡ 

s¡Ap¡ kdp“ R>¡.

  \ AB N CD

×Y$uL$fZ dpV¡$“p v$pMgp

11.  “uQ¡“u ApL©$rsdp„ l N m R>¡ s’p t s¡d“u R>¡qv$L$p R>¡. Å¡ 

Ð XPB = 75° lp¡e, sp¡ Ð PQD, Ð CQY A“¡ Ð APQ 

ip¡^p¡.

12.  “uQ¡“u ApL©$rsdp„ l N m“u R>¡qv$L$p t R>¡. Å¡ Ð AXY = 65° 

lp¡e, sp¡ Ð BYF, Ð XYD, Ð EXC A“¡ Ð YXC ip¡^p¡.

13.  “uQ¡“u ApL©$rsdp„ l A“¡ m“u R>¡qv$L$p t R>¡. Å¡ Ð APQ = 72° 

A“¡ Ð DQF = 108° lp¡e, sp¡ kprbs L$fp¡ L¡$ l N m.

14.  qL$fZ AX A¡ Ð BAC“p¡ qÜcpS>L$ R>¡ A“¡ qL$fZ AY A¡ 

Ð XAC“p¡ qÜcpS>L$ R>¡. Å¡ Ð BAY = 60°, sp¡ Ð BAC 

ip¡^p¡.

15.  qL$fZ EX A¡ Ð DEF “p¡ qÜcpS>L$ R>¡ A“¡ qL$fZ EY 

A¡ Ð DEX“p¡ qÜcpS>L$ R>¡. Å¡ Ð DEX = 42° lp¡e, sp¡

Ð YEF A“¡ Ð DEF ip¡^p¡.

16.  Ð X A“¡ Ð Y ‘|fL$L$p¡Z R>¡. Å¡ Ð X : Ð Y = 25 : 11 

lp¡e, sp¡ Ð X A“¡ Ð Y ip¡^p¡.

17.  Ð A A“¡ Ð B ‘|fL$L$p¡Z R>¡. Å¡ 4Ð A = 5Ð B lp¡e, sp¡ 

Ð A A“¡ Ð B ip¡^p¡.

 8.  Ap‘¡g ApL©$rsdp„ AB f CD R>¡. Å¡ x : y : z = 4 : 5 : 6 

lp¡e, sp¡ x, y A“¡ z dp‘ ip¡^p¡.
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 9.  Ap‘¡g ApL©$rsdp„ f¡Mp AB A“¡ CD, Odp„ R>¡v$¡ R>¡. Å¡

Ð AOC + Ð BOE = 100° A“¡ Ð BOD = 40° lp¡e, sp¡ 

Ð BOE A“¡ rh‘fus Ð COE ip¡^p¡.

10.  Ap‘¡g ApL©$rsdp„ Ð DBC = 70° R>¡ s’p qL$fZ BP A¡ 

Ð DBA“p¡ qÜcpS>L$ R>¡. Ð PBC s’p rh‘fus Ð PBD 

ip¡^p¡.

11.  Ð P A“¡ Ð Q ‘|fL$$$L$p¡Z R>¡. Å¡ Ð P = 11 Ð Q lp¡e, sp¡ 

Ð P A“¡ Ð Q ip¡^p¡.

12.  Ð P A“¡ Ð Q ‘|fL$$$L$p¡Z R>¡. Å¡ Ð P = Ð Q + 35° lp¡e, 

sp¡ Ð P A“¡ Ð Q ip¡^p¡.

S>hpbp¡ :  1.  Ð PQD = 75°, Ð CQY = 75°, Ð APQ = 75°

  2.  Ð BYF = 65°, Ð XYD = 65°, Ð EXC = 65°,

  Ð YXC = 115°

  4.  Ð BAC = 80°

  5.  Ð YEF = 63°, Ð DEF = 84°

  6.  Ð X = 125°, Ð Y = 55°

  7. Ð A = 100°, Ð B = 80°

  8.  x = 24°, y = 30°, z = 36°

  9.  Ð BOE = 60°, rh‘fus Ð COE = 280°

 10.  Ð PBC = 125°, rh‘fus Ð PBD = 305°

 11.  Ð P = 165°, Ð Q = 15°

 12.  Ð P = 107
2

1 °
, Ð Q = 72

2

1 °

l¡sygnu âï“p¡Ñf

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 ) f¥rML$ Å¡X$“p M|ZpAp¡“p¡ kfhpmp¡ ......... ’pe.

(90°, 180°, 360°)

 ( 2 )  rÓL$p¡Z“p Ly$g ......... brlóL$p¡Z dm¡. (b¡, ÓZ, R>)

 ( 3 )  S>¡ b¡ M|ZpAp¡“p¡ kfhpmp¡ 90° ’pe s¡ M|ZpAp¡“¡ 

A¡L$buÅ“p .........  L$l¡ R>¡.

(L$p¡qV$L$p¡Z, ‘|fL$L$p¡Z, ArcL$p¡Z)

 ( 4 )  rh‘fusL$p¡Z“y„ dp‘ .........“u hÃQ¡ lp¡e.

(0° A“¡ 90°, 90° A“¡ 180°, 180° A“¡ 360°)

 ( 5 )  S>¡ b¡ M|ZpAp¡“p¡ kfhpmp¡ 180° ’pe s¡ M|ZpAp¡“¡ 

A¡L$buÅ“p ........... L$l¡ R>¡.

(L$p¡qV$L$p¡Z, ‘|fL$L$p¡Z, ArcL$p¡Z)

 ( 6 ) Å¡ Ð A A“¡ Ð B L$p¡qV$L$p¡Z lp¡e, sp¡

      Ð A + Ð B =  ........... . (60°, 90°, 180°)

 ( 7 )  112°“p dp‘“p M|Zp“p ‘|fL$L$p¡Z“p L$p¡qV$L$p¡Z“y„ dp‘ 

........... ’pe. (68°, 56°, 22°)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  85°“p dp‘“p M|Zp“p ‘|fL$L$p¡Z“y„ dp‘ ip¡^p¡.

 ( 2 )  37°“p dp‘“p M|Zp“p L$p¡qV$L$p¡Z“y„ dp‘ ip¡^p¡.

 ( 3 )  Å¡ f¥rML$ Å¡X$“p b¡ M|Zp“p„ dp‘ 7 : 8“p âdpZdp„ 
lp¡e, sp¡ s¡ ‘¥L$u dp¡V$p M|Zp“y„ dp‘ ip¡^p¡.

 ( 4 )  b¡ ‘|fL$L$p¡Z“p dp‘ x + 20° A“¡ 2x + 10° lp¡e, sp¡ 

s¡ ‘¥L$u dp¡V$p M|Zp“y„ dp‘ ip¡^p¡.

 ( 5 ) 38°“p M|Zp“p L$p¡qV$L$p¡Z“p ‘|fL$L$p¡Z“y„ dp‘ ip¡^p¡.

 ( 6 )  Å¡ f¥rML$ Å¡X$“p b¡ M|Zp“p„ dp‘ 17 : 28“p âdpZdp„ 

lp¡e, sp¡ s¡ b„“¡ M|Zp“p„ dp‘ ip¡^p¡.

 ( 7 )  Ð A A“¡ Ð B L$p¡qV$L$p¡Z R>¡. Å¡ s¡Ap¡“p„ dp‘ A“y¾$d¡ 

(2x – 5)° A“¡ (3x – 5)° lp¡e, sp¡ x“u tL$ds ip¡^p¡.

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  65°“p dp‘“p M|Zp“p ‘|fL$L$p¡Z“y„ dp‘ ......... R>¡.

  A. 35°  B. 25°  C. 115°  D. 125°

 ( 2 )  b¡ ‘|fL$L$p¡Z“p dp‘“p¡ saphs 38° R>¡, sp¡ s¡dp„“p 

gOyL$p¡Z“y„ dp‘ ......... R>¡.

  A. 52°  B. 71°  C. 26°  D. 61°

 ( 3 )  Ð A A“¡ Ð B ‘|fL$L$p¡Z R>¡. Å¡ Ð A = (2x + 5)°  

A“¡ Ð B = (3x – 25)° lp¡e, sp¡ x = ......... .

  A. 30  B. 40  C. 45  D. 60

 ( 4 )  ApL©$rsdp„ Ap‘¡g Ð APO s’p Ð BPO“p dp‘ ‘f’u 

x“u tL$ds ......... ’pe.
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  A. 50  B. 51  C. 52  D. 53

 ( 5 )  Ð A gOyL$p¡Z R>¡. Ð A“p ‘|fL$L$p¡Z“p dp‘ A“¡

Ð A“p L$p¡qV$L$p¡Z“p dp‘“p¡ saphs ......... ’pe.

  A. 45°  B. 60°  C. 90°  D. 120°

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 ) 75°“p M|Zp“p ‘|fL$L$p¡Z“y„ dp‘ 15° R>¡.

 ( 2 )  40°“p M|Zp“p L$p¡qV$L$p¡Z“p ‘|fL$L$p¡Z“y„ dp‘ 130° R>¡.

 ( 3 )  72°“p M|Zp“p L$p¡qV$L$p¡Z“y„ dp‘ 108° R>¡.

 ( 4 )  60°“p M|Zp“p ArcL$p¡Z“y„ dp‘ 30° ’pe.

 ( 5 )  (4x + 5)° dp‘ ^fphsp M|Zp“p ‘|fL$L$p¡Z“y„ dp‘ 

(175 – 4x)° ’pe.

 ( 6 )  Ð A A“¡ Ð B L$p¡qV$L$p¡Z R>¡ s’p Ð A : Ð B = 11 : 7 

lp¡e, sp¡ Ð A = 55°.

 ( 7 )  Ð X A“¡ Ð Y ‘|fL$L$p¡Z R>¡ s’p Ð X : Ð Y = 13 : 23 

lp¡e, sp¡ Ð X = 115°.

 5.  ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1.  62°“p M|Zp“p L$p¡qV$L$p¡Z“y„ dp‘

2.   105°“p M|Zp“p ‘|fL$L$p¡Z“y„ dp‘

3.  124°“p M|Zp“p ‘|fL$L$p¡Z“p L$$p¡qV$L$p¡Z“y„ dp‘

4.   64°“p M|Zp“p L$p¡qV$L$p¡Z“p ‘|fL$L$p¡Z“y„ dp‘

5.  40°“p M|Zp“p ‘|fL$L$p¡Z“y„ dp‘ + 40°“p 

M|Zp“p L$p¡qV$L$p¡Z“y„ dp‘

6.  72°“p M|Zp“p ‘|fL$L$p¡Z“y„ dp‘ – 72°“p 

M|Zp“p L$p¡qV$L$p¡Z“y„ dp‘

a. 75°

b. 154°

c. 145°

d. 28°

e. 90°

f. 34°

g. 190°

h. 230°

S>hpbp¡

 1.  ( 1 ) 180° ( 2 ) R> ( 3 ) L$p¡qV$L$p¡Z ( 4 ) 180° A“¡ 360° ( 5 ) ‘|fL$L$p¡Z ( 6 ) 90° ( 7 ) 22°

 2.  ( 1 ) 95° ( 2 ) 53° ( 3 ) 96° ( 4 ) 110° ( 5 ) 128° ( 6 ) 68° A“¡ 112° ( 7 ) 20

 3.  ( 1 ) C. 115° ( 2 ) B. 71° ( 3 ) B. 40 ( 4 ) C. 52 ( 5 ) C. 90°

 4.   ( 1 ) Mp¡V$y„ ( 2 ) Mf$y$„ ( 3 ) Mp¡V$$y„ ( 4 ) Mp¡V$$y„ ( 5 ) Mf$$y„ ( 6 ) Mf$y„ ( 7 ) Mp¡V$$y„

 5.   1 ® d, 2 ® a, 3 ® f, 4 ® b, 5 ® g, 6 ® e.
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rÓL$p¡Z
(TRIANGLES)

7

epv$ fpMp¡

*  rÓL$p¡Z : ÓZ ‘fõ‘f R>¡v$su f¡MpAp¡’u b“su b„^ ApL©$rs“¡ 
rÓL$p¡Z L$l¡ R>¡.

*  rÓL$p¡Z“¡ ÓZ bpSy>Ap¡, ÓZ M|ZpAp¡ A“¡ ÓZ rifp¡tbvy$Ap¡ 
lp¡e R>¡. rÓL$p¡Z ABC“¡ D ABC sfuL¡$ v$ip®hpe R>¡. f¡MpM„X$ 
AB, BC A“¡ CA A¡ D ABC“u bpSy>Ap¡ R>¡. Ð A,

Ð B A“¡ Ð C A¡ D ABC“p M|Zp R>¡ A“¡ A, B A“¡ C 
A¡ D ABC“p„ rifp¡tbvy$Ap¡ R>¡.

*  A¡L$ê$‘ ApL©$rsAp¡ : A¡L$ê$‘ A’p®s¹ b^u fus¡ kdp“ A’hp 
S>¡d“p dp‘ A“¡ ApL$pf b„“¡ kfMp„ lp¡e s¡hu ApL©$rsAp¡. 
kdp“ rÓÄephpmp b¡ hsy®m, kdp“ bpSy>Ap¡hpmp b¡ Qp¡fk 
s’p kdp“ bpSy>Ap¡hpmp b¡ kdbpSy> rÓL$p¡Z l„d¡ip„ A¡L$ê$‘ 
’pe.

*  rÓL$p¡Z“u k„Nssp : b¡ rÓL$p¡Z D ABC A“¡ D XYZ hÃQ¡
6 A¡L$-A¡L$ k„Nssp ’C iL¡$. ABC « XYZ, ABC « XZY, 
ABC « YXZ,  ABC « YZX,  ABC « ZXY, 
ABC « ZYX. D ABC A“¡ D XYZ“u k„Nssp 
ABC « XYZ dpV¡$ A“yê$‘ A„Np¡ k„Ns ’pe.

 rifp¡tbvy$Ap¡ : A « X, B « Y, C « Z 

 bpSy>Ap¡ : AB « XY, BC « YZ, CA « ZX

 M|ZpAp¡ : Ð A « Ð X, Ð B « Ð Y, Ð C « Ð Z.

*  rÓL$p¡Z“u A¡L$ê$‘sp : b¡ rÓL$p¡Zp¡“u Ap‘¡g k„Nssp dpV¡$ Å¡ 
A“yê$‘ A„Np¡ kdp“ lp¡e, sp¡ s¡ k„Nssp dpV¡$ rÓL$p¡Zp¡ A¡L$ê$‘ 
L$l¡hpe.

  D ABC A“¡ D XYZ“u k„Nssp ABC « XYZ dpV¡$ A“yê$‘ 
A„Np¡ kdp“ lp¡e, A¡V$g¡ L¡$ Ð A = Ð X, Ð B = Ð Y,

Ð C = Ð Z, AB = XY, BC = YZ A“¡ CA = ZX lp¡e, 

sp¡ k„Nssp ABC « XYZ A¡L$ê$‘sp R>¡ s¡d L$l¡hpe. s¡“¡ 

k„L¡$sdp„ D ABC @ D XYZ gMpe.

  Å¡ D ABC A“¡ D XYZ“u k„Nssp ABC « XYZ A¡L$ê$‘sp 

lp¡e, sp¡ S>ê$fu “’u L¡$ bpL$u“u ‘p„Q k„Nssp ‘Z A¡L$ê$‘sp 

lp¡e. Ap’u rÓL$p¡Z“u A¡L$ê$‘sp v$ip®hsu hMs¡ k„Nssp“p¡ 

¾$d Qp¡½$k‘Z¡ Åmhhp¡.

 rÓL$p¡Z“u A¡L$ê$‘sp dpV¡$“u ifsp¡ :

*  ‘|h®^pfZp 7.1 (A¡L$ê$‘sp“p¡ bpM|bp r“ed) : Å¡ b¡ rÓL$p¡Z 

dpV¡$ A¡L$ rÓL$p¡Z“u b¡ bpSy>Ap¡ A“¡ A„sN®s M|Zp¡ buÅ 

rÓL$p¡Z“u A“yê$‘ bpSy>Ap¡ A“¡ A„sN®s M|Zp“¡ kdp“ lp¡e, 

sp¡ s¡ b¡ rÓL$p¡Zp¡ A¡L$ê$‘ ’pe.

*  âd¡e 7.1 (M|bpM|) : Å¡ A¡L$ rÓL$p¡Z“p b¡ M|Zp A“¡ A„sN®s 

bpSy> A“y¾$d¡ buÅ rÓL$p¡Z“p A“yê$‘ M|Zp A“¡ A„sN®s 

bpSy>“¡ kdp“ lp¡e, sp¡ Ap b¡ rÓL$p¡Z A¡L$ê$‘ R>¡.

*  A¡L$ê$‘sp“u M|M|bp ifs : Å¡ M|Zp“u b¡ Å¡X$ A“¡ A“yê$‘ 

bpSy>Ap¡“u A¡L$ Å¡X$ kdp“ lp¡e, sp¡ s¡ rÓL$p¡Z A¡L$ê$‘ lp¡e. 

Ap“¡ Ap‘Z¡ M|M|bp A¡L$ê$‘sp“u ifs L$lu iL$uA¡.

*  CPCT : rÓL$p¡Z“p ÓZ Qp¡½$k A„Np¡ (S>¡dp Ap¡R>pdp„ Ap¡R>u A¡L$ 

bpSy> lp¡e) Üpfp b¡ rÓL$p¡Z“u A¡L$ê$‘sp kprbs ’pe. A¡L$ê$‘ 

rÓL$p¡Zp¡“p„ bpL$u“p„ A„Np¡ ‘Z kdp“ lp¡e. s¡“¡ V|„$L$dp„ CPCT 

(Corresponding Parts of Congruent Triangles) 

gMpe R>¡. A’p®s¹ A¡L$ê$‘ rÓL$p¡Z“p„ A“yê$‘ A„Np¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11.  Ap‘¡g ApL©$rsdp„ OA = OB A“¡ 
OD = OC sp¡ v$ip®hp¡ L¡$,

 (iii) D AOD @ D BOC A“¡
 ( ii ) AD N BC.  
 (iii) D AOD A“¡ D BOCdp„
  OA = OB (‘n)
  OD = OC (‘n)
   hmu, ÐAOD A“¡ ÐBOC A¡ ArcL$p¡Z“u Å¡X$ b“ph¡ R>¡.

  Ap’u Ð AOD = Ð BOC

  Apd, D AOD @ D BOC

 (A¡L$ê$‘sp“u bpM|bp ifs ‘f’u)

 ( ii )   Ap’u Ð OAD = Ð OBC (CPCT)

   lh¡, Ð OAD A“¡ Ð OBC A¡ AD A“¡ BC“u R>¡qv$L$p 

AB“¡ k„Ns eyÁdL$p¡Z“u Å¡X$ fQ¡ R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

  dpV¡$, AD N BC.
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12.  l f¡MpM„X$ AB“p¡ g„bqÜcpS>L$ 

R>¡. Å¡ tbvy$ P f¡Mp l ‘f 

lp¡e, sp¡ bsphp¡ L¡$ P A¡ 

A A“¡ B’u kdp“ A„sf¡

 Aph¡gy„ R>¡. 

  f¡Mp l f AB A“¡ s¡ tbvy$ 

Cdp„’u ‘kpf ’pe R>¡ A“¡ 

C A¡ AB“y„ dÝetbvy$ R>¡.

(Sy>Ap¡ ApL©$rs)

  D PCA A“¡ D PCBdp„ AC = BC

(C A¡ AB“y„ dÝetbvy$ R>¡.)

 Ð PCA = Ð PCB = 90° (‘n)

 PC = PC (kpdpÞe bpSy>)

 Ap’u D PCA @ D PCB (bpM|bp ifs)

 \  PA = PB (CPCT)

13.  f¡MpM„X$ AB A¡ buÅ f¡MpM„X$ CD“¡ kdp„sf R>¡. O A¡ 

AD“y„ dÝetbvy$ R>¡. (Sy>Ap¡ ApL©$rs)

 kprbs L$fp¡ L¡$,

 (iii) D AOB @ D DOC

  ( ii ) O A¡ BC“y„ ‘Z dÝetbvy$ ’pe.

  (iii) D AOB A“¡ D DOC dpV¡$,

  Ð ABO = Ð DCO

  (AB N CD“u R>¡qv$L$p BC’u b“sp eyÁdL$p¡Zp¡)

  Ð AOB = Ð DOC (ArcL$p¡Zp¡)

  OA = OD (‘n)

  Ap’u D AOB @ D DOC (M|M|bp ifs)

  ( ii )  OB = OC (CPCT) 

  Ap’u O A¡ BC“y„ ‘Z dÝetbvy$ R>¡. 

õhpÝepe 7.1 ‘p“p “„. 83 – 84

11.  QsyóL$p¡Z ACBDdp„ AC = AD A“¡ AB A¡ Ð A“p¡ qÜcpS>L$ 

R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$, D ABC @ D ABD. 

BC A“¡ BD rhi¡ sd¡ iy„ L$lu iL$p¡?

  D ABC A“¡ D ABDdp„

 AC = AD (‘n)

 Ð BAC = Ð BAD (AB A¡ Ð A“p¡ qÜcpS>L$ R>¡.)

 AB = AB (kpdpÞe bpSy>)

 \ D ABC @ D ABD (bpM|bp)

 \ BC = BD (CPCT)

 Apd, BC A“¡ BD kdp“ R>¡.

 2.  S>¡dp„ AD = BC A“¡ Ð DAB = Ð CBA lp¡e s¡hp¡ QsyóL$p¡Z 

ABCD R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$,

  (   i   )  D ABD @ D BAC (  ii  ) BD = AC

  (iii) Ð ABD = Ð BAC

  D ABD A“¡ D BACdp„

 AD = BC (‘n)

 Ð DAB = Ð CBA (‘n)

  AB = BA (kpdpÞe bpSy>)

 \ D ABD @ D BAC (bpM|bp)

 \ BD = AC (CPCT)

 \ Ð ABD = Ð BAC (CPCT)
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13.  AD A“¡ BC A¡ f¡MpM„X$ AB ‘f“p kdp“ g„b R>¡. (Sy>Ap¡ 

ApL©$rs) kprbs L$fp¡ L¡$, CD A¡ AB“¡ vy$cpN¡ R>¡.

  AD A“¡ BC A¡ f¡MpM„X$ AB ‘f“p kdp“ g„b R>¡.

 \ AD = BC A“¡ Ð OAD = Ð OBC = 90°

 lh¡, D ADO A“¡ D BCO

 AD = BC

 Ð OAD = Ð OBC

 Ð AOD = Ð BOC (ArcL$p¡Z)

 \ D ADO @ D BCO (M|M|bp)

 \ OA = OB (CPCT)

  AB A“¡ CD“y„ R>¡v$tbvy$ O R>¡ A“¡ OA = OB dpV¡$, CD 

A¡ AB“¡ vy$cpN¡ R>¡.

 4.  l A“¡ m b¡ kdp„sf f¡MpAp¡ R>¡. buÆ b¡ kdp„sf f¡MpAp¡“u 

Å¡X$ p A“¡ q“u f¡MpAp¡ s¡d“¡ R>¡v$¡ R>¡. (Sy>Ap¡ ApL©$rs) 

kprbs L$fp¡ L¡$, D ABC @ D CDA.

  l N m A“¡ AC s¡d“u R>¡qv$L$p R>¡.

 \ Ð BCA = Ð DAC (eyÁdL$p¡Z)

 p N q A“¡ AC s¡d“u R>¡qv$L$p R>¡.

 \ Ð BAC = Ð DCA (eyÁdL$p¡Z)

 lh¡, D ABC A“¡ D CDAdp„

 Ð BCA = Ð DAC

 Ð BAC = Ð DCA

 AC = AC (kpdpÞe bpSy>)

 \ D ABC @ D CDA (bpM|bp)

15.  qL$fZ l A¡ Ð A“p¡ qÜcpS>L$ R>¡ A“¡ B A¡ qL$fZ l ‘f“y„ 

L$p¡C tbvy$ R>¡. BP A“¡ BQ A¡ Bdp„’u Ð A“u bpSy>Ap¡ 

‘f“p g„b R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$,

  (   i   )  D APB @ D AQB

  (  ii  )  BP = BQ A’hp B A¡ Ð A“u bpSy>Ap¡’u kdp“ 

A„sf¡ Aph¡g R>¡.

  l A¡ Ð PAQ“p¡ qÜcpS>L$ R>¡ A“¡ B A¡ l ‘f“y„ tbvy$ R>¡.

 \ Ð PAB = Ð QAB

 BP A“¡ BQ A¡ Bdp„’u AP A“¡ AQ ‘f“p g„b R>¡.

 \ Ð BPA = Ð BQA = 90°

 lh¡, D APB A“¡ D AQBdp„

 Ð PAB = Ð QAB

 Ð BPA = Ð BQA

 A“¡ AB = AB (kpdpÞe bpSy>)

 \ D APB @ D AQB (M|M|bp)

 \ BP = BQ (CPCT)

  BP A“¡ BQ A¡ Ð PQA“p cyS> AP A“¡ AQ ‘f“p 

g„b R>¡.

  \ BP A¡ B“y„ AP’u A„sf R>¡ A“¡ BQ A¡ B“y„ AQ’u 

A„sf R>¡.

 Apd, B A¡ Ð PAQ“u bpSy>Ap¡’u kdp“ A„sf¡ R>¡.

 6.  Ap‘¡g ApL© $rsdp„ AC = AE, AB = AD A“¡ 

Ð BAD = Ð EAC; sp¡ kprbs L$fp¡ L¡$, BC = DE.

  Ð BAD = Ð EAC

 \ Ð BAD + Ð DAC = Ð EAC + Ð DAC

 \ Ð BAC = Ð DAE (ApkÞ“L$p¡Z)

 lh¡, D BAC A“¡ D DAEdp„,

 AC = AE (‘n)

 AB = AD (‘n)

 Ð BAC = Ð DAE

 \ D BAC @ D DAE (bpM|bp)

 \ BC = DE (CPCT)
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17.  AB A¡L$ f¡MpM„X$ R>¡ A“¡ 

P s¡“y„ dÝetbvy$ R>¡ A“¡ 

S>¡’u Ð BAD = Ð ABE 

A“¡ Ð EPA = Ð DPB 

’pe s¡hp„ tbvy$Ap¡ D s’p 

E f¡Mp AB“u A¡L$ bpSy>A¡

 Aph¡g R>¡. (Sy>Ap¡ ApL©$rs) 

 kprbs L$fp¡ L¡$,

  (   i   )  D DAP @ D EBP (  ii  ) AD = BE

 Ð BAD = Ð ABE

 \ Ð PAD = Ð PBE (R P A¡ AB ‘f“y„ tbvy$ R>¡.)

 Ð EPA = Ð DPB

 \ Ð EPA + Ð EPD = Ð DPB + Ð EPD

 \ Ð APD = Ð BPE (ApkÞ“L$p¡Z)

 P A¡ AB“y„ dÝetbvy$ R>¡.

 \ AP = BP

 lh¡, D DAP A“¡ D EBPdp„,

 Ð PAD = Ð PBE

 Ð APD = Ð BPE

 AP = BP

 \ D DAP @ D EBP (M|bpM|)

 \ AD = BE (CPCT)

18.  L$pV$L$p¡Z rÓL$p¡Z ABCdp„ Ð C L$pV$M|Zp¡ R>¡. M A¡ L$Z® AB“y„ 

dÝetbvy$ R>¡. DM = CM ’pe s¡ fus¡ C“¡ M kp’¡ Å¡X$u 

D ky^u g„bphp¡. tbvy$Ap¡ D A“¡ B Å¡X$p¡. (Sy>Ap¡ ApL©$rs)

 kprbs L$fp¡ L¡$, 

  (   i   )  D AMC @ D BMD (  ii  ) Ð DBC L$pV$L$p¡Z R>¡.

  (iii) D DBC @ D ACB (  iv  ) CM = 
2

1
 AB

  D AMC A“¡ D BMDdp„

 AM = BM (M A¡ AB“y„ dÝetbvy$ R>¡.)

 CM = DM

 Ð AMC = Ð BMD (ArcL$p¡Z)

 \ bpM|bp dyS>b D AMC @ D BMD [‘qfZpd (i)]

 \ Ð MCA = Ð MDB (CPCT)

  Ð MCA A“¡ Ð MDB A¡ f¡MpAp¡ AC A“¡ BD“u R>¡qv$L$p 

Üpfp b“sp eyÁdL$p¡Z R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

 \ AC N BD

  lh¡, Ð DBC A“¡ Ð ACB A¡ AC N BD“u R>¡qv$L$p BC 

Üpfp b“sp R>¡qv$L$p“u A¡L$ sfa“p A„s:L$p¡Z R>¡.

 \ Ð DBC + Ð ACB = 180°

 \ Ð DBC + 90° = 180° (‘n : Ð C = 90°)

 \ Ð DBC = 90°

 A¡V$g¡ L¡$, Ð DBC L$pV$L$p¡Z R>¡. [‘qfZpd (ii)]

 lh¡, D AMC @ D BMD

 \ AC = BD

 D DBC A“¡ D ACBdp„

 BD = CA

 Ð DBC = Ð ACB (L$pV$M|Zp)

 BC = CB (kpdpÞe bpSy>)

 \ bpM|bp dyS>b, D DBC @ D ACB [‘qfZpd (iii)]

 \ DC = AB (CPCT)

 DM = CM A“¡ D f¡MpM„X$ CD ‘f Aph¡gy„ tbvy$ R>¡.

 \ DC = 2CM

 \ AB = 2CM

 \ 
2

1
AB = CM

 \ CM = 
2

1
AB [‘qfZpd (iv)]

×Y$uL$fZ dpV¡$“p v$pMgp

11.  Ap‘¡g ApL©$rsdp„ XM A“¡ YN b„“¡ f¡MpM„X$ XY“¡ g„b 
R>¡ s’p XM = YN R>¡. kprbs L$fp¡ L¡$, P A¡ XY“y„ s¡dS> 
MN“y„ dÝetbvy$ R>¡.

12.  Ap‘¡g ApL©$rsdp„ AB A“¡ CD ‘fõ‘f O tbvy$dp„ A¡L$buÅ“¡ 

vy$cpN¡ R>¡. kprbs L$fp¡ L¡$, AC = BD.
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13.  g„bQp¡fk ABCDdp„ E A¡ bpSy> BC“y„ dÝetbvy$ R>¡. kprbs 

L$fp¡ L¡$, AE = DE.

 4. kprbs L$fp¡ L¡$, kdbpSy> rÓL$p¡Z“u dÝeNpAp¡ kdp“ lp¡e R>¡.

15.  Ap‘¡g ApL©$rsdp„ AB A“¡ DC A¡ f¡MpM„X$ AD“¡ g„b R>¡. BC 
A¡ AD“¡ Pdp„ R>¡v$¡ R>¡ A“¡ P A¡ AD“y„ dÝetbvy$ R>¡. kprbs 

L$fp¡ L¡$, ( 1 ) AB = CD  (  2 ) P A¡ BC“y„ dÝetbvy$ R>¡.

epv$ fpMp¡

 rÓL$p¡Z“p L¡$V$gpL$ NyZ^dp£ :

*  âd¡e 7.2 : kdqÜbpSy> rÓL$p¡Z“u b¡ kdp“ bpSy>Ap¡“u kpd¡“p 

M|ZpAp¡ kdp“ lp¡e.

*  âd¡e 7.3 : rÓL$p¡Z“p kdp“ M|Zp“u kpd¡“u bpSy>Ap¡ kdp“ 

lp¡e R>¡. 

 D‘f“p b„“¡ âd¡e 7.2 A“¡ 7.3 A¡L$buÅ“p âsu‘ R>¡.

*  kdbpSy> rÓL$p¡Z : âd¡e 7.2“u dv$v$’u kfmsp’u kprbs 

’pe L¡$ kdbpSy> rÓL$p¡Z“p ÓZ¡e M|Zp kdp“ lp¡e R>¡. s¡ 

v$f¡L$ M|Zp¡ 60°“p¡ lp¡e. Ap’u kdbpSy> rÓL$p¡Z A¡ kdL$p¡Z 

rÓL$p¡Z ‘Z R>¡. s¡ S> fus¡, âd¡e 7.3“u dv$v$’u kfmsp’u 

kprbs ’pe L¡$ kdL$p¡Z rÓL$p¡Z“u ÓZ¡e bpSy>Ap¡ kdp“ lp¡e 

R>¡. Apd, v$f¡L$ kdL$p¡Z rÓL$p¡Z A¡ kdbpSy> rÓL$p¡Z ‘Z R>¡.

 “p¢^ :  kdqÜcyS> rÓL$p¡Zdp„ b¡ kdp“ bpSy>Ap¡ rkhpe“u ÓuÆ 

bpSy>“¡ kpdpÞe fus¡ ‘pep¡ L$l¡hpdp„ Aph¡ R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

14.  D ABCdp„ Ð A“p¡ qÜcpS>L$ 

AD A¡ BC“¡ g„b R>¡. 

(Sy>Ap¡ ApL©$rs) kprbs L$fp¡ 

L¡$, AB = AC A“¡ D ABC

 kdqÜbpSy> rÓL$p¡Z R>¡. 

 D ABD A“¡ D ACDdp„,

 Ð BAD = Ð CAD (‘n)

 AD = AD (kpdpÞe bpSy>)

 Ð ADB = Ð ADC = 90° (‘n)

 Ap’u D ABD @ D ACD (M|bpM| ifs)

 Apd, AB = AC (CPCT)

 D ABC A¡ kdqÜbpSy> rÓL$p¡Z R>¡.

15.  D ABC“u kdp“ bpSy>Ap¡ 

AB A“¡ AC“p„ dÝetbvy$Ap¡ 

A“y¾$d¡ E A“¡ F R>¡. 

(Sy>Ap¡ ApL©$rs) kprbs L$fp¡ 

 L¡$, BF = CE. 

 D ABF A“¡ D ACEdp„,

 AB = AC (‘n)

 Ð A = Ð A (kpdpÞe M|Zp¡)

 AF = AE (kdp“ bpSy>Ap¡“p A^®cpN)

 Ap’u D ABF @ D ACE (bpM|bp ifs)

 dpV¡$, BF = CE (CPCT)

16.  kdqÜbpSy> rÓL$p¡Z ABCdp„ 

AB = AC R>¡, BE = CD 

’pe s¡hp„ tbvy$Ap¡ D A“¡ E A¡ 

BC ‘f R>¡. (Sy>Ap¡ ApL©$rs) sp¡ 

 kprbs L$fp¡ L¡$, AD = AE. 

 D ABD A“¡ D ACEdp„,

 AB = AC (‘n) ... ... (1)

 Ð B = Ð C (kdp“ bpSy>Ap¡“u kpd¡“p M|Zp) ... ... (2)

 hmu, BE = CD

 dpV¡$, BE – DE = CD – DE

 Ap’u BD = CE ... ... (3)

 s¡’u D ABD @ D ACE  (‘qfZpd (1), (2), (3) A“¡ bpM|bp 

ifs ‘f’u)

 Ap ‘f’u AD = AE (CPCT)

 “p¢^ :  D ACD @ D ABE kprbs L$fu“¡ ‘Z Å¡Csy„ ‘qfZpd 

d¡mhu iL$pe.
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11.  S>¡dp„ AB = AC lp¡e s¡hp 

kdqÜbpSy> rÓL$p¡Z ABCdp„ 

Ð B A“¡ Ð C“p qÜcpS>L$p¡ 

A¡L$buÅ“¡ Odp„ R>¡v$ ¡ R>¡.

A A“¡ O“¡ Å¡X$p¡. kprbs

 L$fp¡ L¡$ , 

  (   i   )  OB = OC

  (  ii  ) AO A¡ Ð A“p¡ qÜcpS>L$ R>¡.

  D ABCdp„ AB = AC

 \ Ð ABC = Ð ACB  (âd¡e 7.2)

 \ 
2

1
Ð ABC = 

2

1
Ð ACB

 \ Ð OBC = Ð OCB  (BO A¡ Ð ABC“p¡ s’p CO A¡ 

Ð ACB“p¡ qÜcpS>L$ R>¡.)

  lh¡, D OBCdp„ Ð OBC = Ð OCB

 \ OB = OC (âd¡e 7.3)

 s¡ S> fus¡,

 Ð ABC = Ð ACB

 \ 
2

1
Ð ABC = 

2

1
Ð ACB

 \ Ð ABO = Ð ACO

 lh¡, D ABO A“¡ D ACOdp„,

 AB = AC (‘n)

 Ð ABO = Ð ACO

 A“¡ OB = OC

 \ D ABO @ D ACO (bpM|bp)

 \ Ð BAO = Ð CAO (CPCT)

 ‘f„sy, Ð BAO + Ð CAO = Ð BAC (ApkÞ“L$p¡Z)

 \ Ð BAO = Ð CAO = 
2

1
Ð BAC

 Apd, AO A¡ Ð A“p¡ qÜcpS>L$ R>¡.

 2.  D ABCdp„ AD A¡ BC“p¡ g„bqÜcpS>L$ R>¡. (Sy>Ap¡ ApL©$rs) 

kprbs L$fp¡ L¡$, D ABC L¡$ S>¡dp„ AB = AC lp¡e s¡hp¡ 

kdqÜbpSy> rÓL$p¡Z R>¡.

  D ABCdp„ AD A¡ BC“p¡ g„bqÜcpS>L$ R>¡.

 \ BD = CD A“¡ Ð ADB = Ð ADC = 90°

 D ADB A“¡ D ADCdp„,

 AD = AD (kpdpÞe bpSy>)

 Ð ADB = Ð ADC (L$pV$M|Zp)

 A“¡ BD = CD

 \ D ADB @ D ADC (bpM|bp)

 \ AB = AC (CPCT)

 lh¡, D ABCdp„ AB = AC

 \ D ABC kdqÜbpSy> rÓL$p¡Z R>¡, S>¡dp„ AB = AC R>¡.

13.  D ABC kdqÜbpSy> rÓL$p¡Z R>¡. 

BE A“¡ CF A¡ kdp“ bpSy>Ap¡ 

A“y¾$d¡ AC A“¡ AB ‘f h¡^ 

R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡

 L¡$, Ap h¡^ kdp“ R>¡. 

  D ABCdp„ AC = AB

 \ Ð ABC = Ð ACB

 \ Ð FBC = Ð ECB

 lh¡, D FBC A“¡ D ECBdp„,

 Ð FBC = Ð ECB

 Ð BFC = Ð CEB (L$pV$M|Zp)

 BC = CB (kpdpÞe bpSy>)

 \ M|M|bp dyS>b, D FBC @ D ECB

 \ CF = BE (CPCT)

  Apd, D ABC“u kdp“ bpSy>Ap¡ AC A“¡ AB ‘f“p h¡^ 

BE A“¡ CF kdp“ R>¡.

 4.  D ABC“u bpSy>Ap¡ AC A“¡ AB ‘f“p b¡ h¡^ BE A“¡ 

CF kdp“ R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$,

  (   i   )  D ABE @ D ACF

  (  ii  ) AB = AC, A’p®s¹ ABC A¡ kdqÜbpSy> rÓL$p¡Z R>¡.

 D ABE A“¡ D ACFdp„,

 Ð AEB = Ð AFC (L$pV$M|Zp)

 Ð A = Ð A (kpdpÞe M|Zp¡)

 BE = CF (‘n)

 \ M|M|bp dyS>b, D ABE @ D ACF

 \ AB = AC (CPCT)

 Apd, D ABC A¡ kdqÜbpSy> rÓL$p¡Z R>¡.

õhpÝepe 7.2 ‘p“p “„. 87 – 88
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15.  ABC A“¡ DBC A¡ kdp“ ‘pep BC ‘f Aph¡gp b¡ kdqÜbpSy> 

rÓL$p¡Z R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$, Ð ABD = Ð ACD.

  Ð ABC A“¡ Ð DBC ApkÞ“L$p¡Z R>¡.

 \ Ð ABC + Ð DBC = Ð ABD ... ... (1)

 Ð ACB A“¡ Ð DCB ApkÞ“L$p¡Z R>¡.

 \ Ð ACB + Ð DCB = Ð ACD ... ... (2)

 D ABCdp„ AB = AC

 \ Ð ABC = Ð ACB  (âd¡e 7.2)

 D DBCdp„ DB = DC

 \ Ð DBC = Ð DCB (âd¡e 7.2)

 Ap’u Ð ABC + Ð DBC = Ð ACB + Ð DCB

 \ Ð ABD = Ð ACD ((1) A“¡ (2) ‘f’u)

16.  S>¡dp„ AB = AC lp¡e s¡hp¡ 

kdqÜbpSy> rÓL$p¡Z ABC R>¡.  

AD = AB ’pe s¡hy„ tbvy$ D A¡ 

BA ‘f gp¡. (Sy>Ap¡ ApL©$rs) kprbs

 L$fp¡ L¡$, Ð BCD L$pV$M|Zp¡ R>¡. 

 AB = AC A“¡ AD = AB

 \ AC = AD

 D ABCdp„ AB = AC

 \ Ð ACB = Ð ABC (âd¡e 7.2) ... ... (1)

 D ADCdp„ AC = AD

 \ Ð ACD = Ð ADC (âd¡e 7.2) ... ... (2)

 (1) A“¡ (2)“p¡ kfhpmp¡ g¡sp„,
 Ð ACB + Ð ACD = Ð ABC + Ð ADC

 \ Ð BCD = Ð DBC + Ð BDC ... ... (3)

(ApkÞ“L$p¡Z s’p A A¡ BD ‘f Aph¡g tbvy$ R>¡.)
 D BCDdp„,
 Ð DBC + Ð BDC + Ð BCD = 180°

 \ Ð BCD + Ð BCD = 180° [(3) ‘f’u]
 \ 2Ð BCD = 180°

 \ Ð BCD = 90°

 Apd, Ð BCD L$pV$M|Zp¡ R>¡.

 7.  S>¡dp„ Ð A = 90° A“¡ AB = AC lp¡e s¡hp¡ L$pV$L$p¡Z rÓL$p¡Z 

ABC R>¡, sp¡ Ð B A“¡ Ð C ip¡^p¡.

  D ABCdp„ AB = AC 

 \ Ð C = Ð B (âd¡e 7.2)

  D ABCdp„
 Ð A + Ð B + Ð C = 180° 
 \ 90° + Ð B + Ð B = 180°

       (‘n s’p Ð C = Ð B)
 \ 2Ð B = 90°

 \ Ð B = 45°  \ Ð C = 45°

18.  bsphp¡ L¡$, kdbpSy> rÓL$p¡Z“p b^p S> M|Zp“p dp‘ 60°

 lp¡e.

 D ABC kdbpSy> rÓL$p¡Z R>¡. 

 \ AB = BC = AC

 D ABCdp„ AB = BC

 \ Ð C = Ð A (âd¡e 7.2)

 D ABCdp„ AB = AC

 \ Ð C = Ð B (âd¡e 7.2)

 Apd, Ð A = Ð B = Ð C dm¡.

 lh¡, D ABCdp„ Ð A + Ð B + Ð C = 180°

 \ Ð A = Ð B = Ð C = 
3

180°
 = 60°

 Apd, kdbpSy> rÓL$p¡Z“p b^p S> M|Zp“p dp‘ 60° lp¡e.

×Y$uL$fZ dpV¡$“p v$pMgp

11.  D ABCdp„ AB = AC s’p Ð A“p¡ qÜcpS>L$ BC“¡ Ddp„

R>¡v$¡ R>¡. kprbs L$fp¡ L¡$,

 ( 1 ) D ADB @ D ADC (  2 ) Ð ABC = Ð ACB

12.  D ABCdp„ Ð B A“¡ Ð C“p L$p¡ZqÜcpS>L$p¡ I dp„ dm¡ R>¡. 

I dp„’u bpSy> BC“¡ kdp„sf v$p¡f¡g f¡Mp AB“¡ Pdp„ A“¡ AC“¡ 

Qdp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, PQ = BP + CQ.

13.  D ABCdp„ AB = AC A“¡ Ð A = 36°. Ð C“p¡ L$p¡Z- 

qÜcpS>L$ AB“¡ Ddp„ R>¡v$¡ R>¡. S>ê$fu M|ZpAp¡“p„ dp‘ ip¡^u“¡ 

kprbs L$fp¡ L¡$, AD = BC.

 4.  Ap‘¡g ApL©$rsdp„, Å¡ PS = PR A“¡ Ð TPS = Ð QPR 

lp¡e, sp¡ kprbs L$fp¡ L¡$ PT = PQ.
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epv$ fpMp¡

 rÓL$p¡Z“u A¡L$ê$‘sp dpV¡$“u L¡$V$guL$ h^y ifsp¡ :

*  âd¡e 7.4 (A¡L$ê$‘sp“u bpbpbp ifs) : Å¡ A¡L$ rÓL$p¡Z“u 

ÓZ¡e bpSy>Ap¡ buÅ rÓL$p¡Z“u ÓZ¡e bpSy>Ap¡“¡ kdp“ lp¡e, 

sp¡ Ap b„“¡ rÓL$p¡Z A¡L$ê$‘ ’pe.

*  âd¡e 7.5 (A¡L$ê$‘sp“u L$pL$bp ifs) : Å¡ b¡ L$pV$L$p¡Z 

rÓL$p¡Zdp„ A¡L$ rÓL$p¡Z“p¡ L$Z® A“¡ A¡L$ bpSy> buÅ rÓL$p¡Z“p 

L$Z® A“¡ A“yê$‘ bpSy>“¡ kdp“ lp¡e, sp¡ Ap b¡ rÓL$p¡Z 

A¡L$ê$‘ lp¡e.

 “p¢^ : L$pL$bp A¡V$g¡ L$pV$M|Zp¡ – L$Z® – bpSy>“¡ dpV¡$ h‘fpe R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

 7.  AB f¡MpM„X$ R>¡. P A“¡ Q, AB“u 

A¡L$buÅ’u rhfyÙ bpSy>A¡ Aph¡g 

tbvy$Ap¡ R>¡ s’p b„“¡ tbvy$Ap¡ A 

A“¡ B’u kdp“ A„sf¡ Aph¡gp„ R>¡. 

(Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$, f¡Mp

 PQ A¡ AB“p¡ g„bqÜcpS>L$ R>¡. 

 PA = PB A“¡ QA = QB

 Ap‘¡g R>¡. (‘n)

  A“¡ PQ f AB s’p PQ A¡ AB“¡ vy$cpN¡ R>¡ s¡ kprbs 

L$fhp“y„ R>¡.

 ^pfp¡ L¡$, PQ A¡ AB“¡ Cdp„ R>¡v$¡ R>¡.

 D PAQ A“¡ D PBQ,

 AP = BP (‘n)

 AQ = BQ (‘n)

 PQ = PQ (kpdpÞe bpSy>)

 Ap’u D PAQ @ D PBQ (bpbpbp ifs) 

 dpV¡$, Ð APQ = Ð BPQ (CPCT)

 lh¡, D PAC A“¡ D PBCdp„,

 AP = BP (‘n)

 Ð APC = Ð BPC (Ð APQ = Ð BPQ kprbs L$ey¯)

 PC = PC (kpdpÞe bpSy>)

 Ap’u D PAC @ D PBC (bpM|bp ifs)

 dpV¡$, AC = BC (CPCT) ... ... (1)

 A“¡ Ð ACP = Ð BCP (CPCT)

 ‘f„sy Ð ACP + Ð BCP = 180° (f¥rML$ Å¡X$“p M|Zp)

 Ap’u 2Ð ACP = 180°

 A’hp Ð ACP = 90° ... ... (2)

  ‘qfZpd (1) A“¡ (2) ‘f’u kfmsp’u L$lu iL$pe L¡$ PQ 

A¡ AB“p¡ g„bqÜcpS>L$ R>¡.

18.  ‘fõ‘f A tbvy$A¡ R>¡v$su b¡ f¡MpAp¡ 

l A“¡ m’u kdp“ A„sf¡ tbvy$ P 

Aph¡g R>¡. (Sy>Ap¡ ApL©$rs) kprbs 

L$fp¡ L¡$, f¡Mp AP s¡d“u hÃQ¡“p

 M|Zp“¡ vy$cpN¡ R>¡. 

 f¡MpAp¡ l A“¡ m A¡L$buÅ“¡ A tbvy$A¡ R>¡v$¡ R>¡.

 PB = PC Ap‘¡g R>¡.

 hmu, PB f l, PC f m.

 D PAB A“¡ D PACdp„,

 PB = PC (‘n)

 Ð PBA = Ð PCA = 90° (‘n)

 PA = PA (kpdpÞe bpSy>)

 Ap’u D PAB @ D PAC (L$pL$bp ifs)

 Ap’u Ð PAB = Ð PAC (CPCT)

 “p¢^ : Ap ‘qfZpd õhpÝepe 7.1“p v$pMgp “„. 5“y„ âsu‘ R>¡.
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11.  D ABC A“¡ D DBC kdp“ 

‘pep BC ‘f Aph¡gp b¡ 

kdqÜbpSy> rÓL$p¡Z R>¡ A“¡ 

rifp¡tbvy$Ap¡ A A“¡ D A¡ 

BC“u A¡L$ S> bpSy>A¡ Aph¡g

 R>¡ (Sy>Ap¡ ApL©$rs). Å¡ AD“¡

 g„bphsp s¡ BC“¡ P tbvy$dp„ R>¡v$¡ sp¡ kprbs L$fp¡ L¡$,

  (   i   )  D ABD @ D ACD 

  (  ii  ) D ABP @ D ACP

  (iii) AP A¡ Ð A s’p Ð D“¡ vy$cpN¡ R>¡.

  (  iv  ) AP A¡ BC“p¡ g„bqÜcpS>L$ R>¡.
  kdqÜcyS> D ABC A“¡ D DBCdp„ ‘pep¡ BC R>¡.
 \ AB = AC A“¡ DB = DC

 D ABD A“¡ D ACDdp„,
 AB = AC

 DB = DC

 A“¡ AD = AD (kpdpÞe bpSy>)
 \ bpbpbp dyS>b, D ABD @ D ACD ... ‘qfZpd ( i )

 \ Ð BAD = Ð CAD (CPCT)

 D ABP A“¡ D ACPdp„,
 AB = AC

 Ð BAP = Ð CAP (R Ð BAD = Ð CAD)

 A“¡ AP = AP (kpdpÞe bpSy>)
 \ bpM|bp dyS>b, D ABP @ D ACP ... ‘qfZpd (ii)

 \ BP = CP (CPCT)

 D DBP A“¡ D DCPdp„,
 DB = DC

 BP = CP

 A“¡ DP = DP (kpdpÞe bpSy>)
 \ bpbpbp dyS>b, D DBP @ D DCP

 D ABP @ D ACP ‘f’u,
 \ Ð BAP = Ð CAP (CPCT)

 \ AP A¡ Ð A“¡ vy$cpN¡ R>¡.
 D DBP @ D DCP ‘f’u,
 Ð BDP = Ð CDP

 \ DP A¡ Ð D“¡ vy$cpN¡ R>¡.

 Apd, AP A¡ Ð A s’p Ð D“¡ vy$cpN¡ R>¡. ... ‘qfZpd (iii)

 D ABP @ D ACP

 \ BP = CP A“¡ Ð APB = Ð APC (CPCT)

 ‘f„sy, Ð APB + Ð APC = 180°

 \ Ð APB = Ð APC = 
2

180°
 = 90°

 Apd, BP = CP A“¡ AP f BC dm¡.

 \ AP A¡ BC“p¡ g„bqÜcpS>L$ R>¡. ... ‘qfZpd (iv)

 2.  S>¡dp„ AB = AC lp¡e s¡hp D ABC“p¡ h¡^ AD R>¡, sp¡ kprbs 

L$fp¡ L¡$, 

   (   i   ) AD A¡ BC“¡ vy$cpN¡ R>¡. (  ii  ) AD A¡ Ð A“¡

vy$cpN¡ R>¡.

  AD A¡ D ABC“p¡ h¡^ R>¡.

 \ Ð ADB = Ð ADC = 90°

 D ADB A“¡ D ADCdp„,

 L$Z® AB = L$Z® AC (‘n)

 Ð ADB = Ð ADC (L$pV$M|Zp¡)

 AD = AD (kpdpÞe bpSy>)

 \ L$pL$bp dyS>b, D ADB @ D ADC

 \ BD = CD A“¡ Ð BAD = Ð CAD  (CPCT)

 lh¡, BD = CD A“¡ D A¡ BC“y„ tbvy$ R>¡.

 \ AD A¡ BC“¡ vy$cpN¡ R>¡. ... ... ‘qfZpd ( i )

 hmu, Ð BAD A“¡ Ð CAD ApkÞ“L$p¡Z R>¡ A“¡ kdp“ R>¡.

 \ AD A¡ Ð A“¡ vy$cpN¡ R>¡. ... ... ‘qfZpd  (ii)

13.  D ABC“u b¡ bpSy>Ap¡ AB A“¡ BC s’p dÝeNp AM A¡

D PQR“u A“yê$‘ bpSy>Ap¡ PQ A“¡ QR s’p dÝeNp PN“¡ 

kdp“ R>¡. (Sy>Ap¡ ApL©$rs) sp¡ kprbs L$fp¡ L¡$,

  (   i   )  D ABM @ D PQN (  ii  ) D ABC @ D PQR

 D ABCdp„ AM dÝeNp R>¡.

 \ BM = CM = 
2

1
 BC

 D PQRdp„ PN dÝeNp R>¡.

 \ QN = RN = 
2

1
 QR

 lh¡, BC = QR (‘n)

õhpÝepe 7.3 ‘p“p “„. 91 – 92
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 \ 
2

1
BC = 

2

1
QR

 \ BM = QN

 D ABM A“¡ D PQNdp„,

 AB = PQ (‘n)

 AM = PN (‘n)

 BM = QN (kprbs L$ey¯)

 \ bpbpbp dyS>b, D ABM @ D PQN

 \ Ð ABM = Ð PQN (CPCT)

 \ Ð ABC = Ð PQR

 lh¡, D ABC A“¡ D PQRdp„,

 AB = PQ

 Ð ABC = Ð PQR

 BC = QR

 \ bpM|bp dyS>b, D ABC @ D PQR

 4.  rÓL$p¡Z ABCdp„ BE A“¡ CF 

b¡ kdp“ h¡^ R>¡, sp¡ A¡Lê$‘sp 

dpV¡$“u L$pL$bp“u ifs“p¡ D‘ep¡N 

L$fu kprbs L$fp¡ L¡$ $ ABC

 kdqÜbpSy> rÓL$p¡Z R>¡. 

  D FBC A“¡ D ECBdp„

 CF = BE (‘n)

 Ð CFB = Ð BEC

  = 90° (‘n)

 BC = CB (kpdpÞe bpSy>)

 \ L$pL$bp dyS>b D FBC @ D ECB

 \ Ð FBC = Ð ECB (CPCT)

 \ Ð ABC = Ð ACB

 lh¡, D ABCdp„ Ð ABC = Ð ACB

 \ AC = AB (âd¡e 7.3)

  Apd, D ABCdp„ AB = AC lp¡hp’u D ABC kdqÜbpSy> 

rÓL$p¡Z R>¡.

15.  S>¡dp„ AB = AC lp¡e s¡hp¡ 

kdqÜbpSy> rÓL$p¡Z ABC R>¡. 

AP f BC v$p¡fu Ð B = Ð C

 v$ip®hp¡. 

  D ABCdp„ AP g„b R>¡.

 \ Ð APB = Ð APC

  = 90°

 D APB  A“¡  D APCdp„,

 Ð APB = Ð APC = 90°

 AB = AC (‘n)

 AP = AP (kpdpÞe bpSy>)

 \ L$pL$bp dyS>b, D APB @ D APC

 \ Ð ABP = Ð ACP (CPCT)

 \ Ð ABC = Ð ACB

 Apd, D ABCdp„ Ð B = Ð C ’pe.

×Y$uL$fZ dpV¡$“p v$pMgp

11.  D ABCdp„, D A¡ BC“y„ dÝetbvy$ R>¡. Ddp„’u AB ‘f h¡^ 

DF v$p¡f¡g R>¡ s’p Ddp„’u AC ‘f h¡^ DE v$p¡f¡g R>¡. Å¡ 

DF = DE lp¡e, sp¡ kprbs L$fp¡ L¡$ D ABC A¡ kdqÜcyS> 

rÓL$p¡Z R>¡.

12.  kdp„sfbpSy> QsyóL$p¡Z ABCD“p rhL$Zp£ AC A“¡ BD kdp“ 

R>¡. Ð ABC“y„ dp‘ ip¡^p¡ A“¡ kprbs L$fp¡ L¡$ QsyóL$p¡Z ABCD 

g„bQp¡fk R>¡.

13.  D ABC A“¡ D DBC A¡L$ S> ‘pep BC ‘f Aph¡gp„ 

kdqÜcyS> rÓL$p¡Zp¡ R>¡. kprbs L$fp¡ L¡$, f¡Mp AD A¡ BC“¡ 

L$pV$M|Z¡ vy$cpN¡ R>¡.

14.  D ABCdp„ AD, BE A“¡ CF h¡^ R>¡. Å¡ AD = BE = CF 

lp¡e, sp¡ kprbs L$fp¡ L¡$ D ABC kdbpSy> rÓL$p¡Z R>¡.

15.  QsyóL$p¡Z ABCDdp„ BA = BC A“¡ DA = DC. kprbs L$fp¡ 

L¡$, BD A¡ Ð ABC s’p Ð ADC “¡ vy$cpN¡ R>¡.

 6.  Ap‘¡g ApL© $rsdp„ XP = XS, XQ = XR A“¡ 

) PXR =  ) SXQ. kprbs L$fp¡ L¡$, PQ = SR.
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l¡sygnu âï“p¡Ñf

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  kdp“ ‘qfrdrshpmp b¡ ......... rÓL$p¡Z l„d¡ip„ A¡L$ê$‘ 

’pe. (kdbpSy>, kdqÜbpSy>, rhjdbpSy>)

 ( 2 )   Å¡ D PQR @ D YXZ lp¡e, sp¡ 

Ð PRQ = Ð  .......... . (XYZ, YZX, ZXY)

 ( 3 )   D ABC @ D PQR R>¡. Å¡ Ð A = 55° A“¡ Ð Q = 75° 

lp¡e, sp¡ Ð C = .......... . (55°, 75°, 50°)

 ( 4 )   D PQR @ D XYZ R>¡. Å¡ PQ = QR = 3.8 k¡du 

A“¡ PR = 5.5 k¡du lp¡e, sp¡ YZ = .......... k¡du. 

 (5.5, 3.8, 7.6)

 ( 5 )   D ABCdp„ Ð B =Ð C R>¡. Å¡ AB = 5.2 k¡du 

A“¡ BC = 8.3 k¡du lp¡e, sp¡ D ABC“u 

‘qfrdrs = .......... k¡du. (13.5, 21.8, 18.7)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  D ABC @ D RPQ R>¡. Å¡ Ð A = 50° A“¡ Ð B = 70° 

lp¡e, sp¡ Ð Q ip¡^p¡.

 ( 2 )  D ABC A“¡ D XYZdp„ AB = XZ, BC = ZY A“¡ 

Ð B = Ð Z lp¡e, sp¡ D ABC A“¡ D XYZ“u A¡L$ê$‘sp 

k„L¡$sdp„ v$ip®hp¡.

 ( 3 )   D PQR @ D XYZ R>¡. Å¡ Ð P = 80° A“¡ Ð Q = 70° 

lp¡e, sp¡ Ð Y + Ð Z ip¡^p¡.

 ( 4 )   D ABC @ D PQR R>¡. Å¡ AB = 5.2 k¡du, BC = 

3.8 k¡du A“¡ PR = 4.5 k¡du lp¡e, sp¡ D ABC“u 

‘qfrdrs ip¡^p¡.

 ( 5 )   Å¡ b¡ kdbpSy> rÓL$p¡Zp¡“u ‘qfrdrs kdp“ lp¡e, sp¡ 

s¡Ap¡ hÃQ¡“u L¡$V$gu k„Nssp A¡L$ê$‘sp ’pe?

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  D ABC A“¡ D PQRdp„ AB = QR, BC = PQ A“¡ 

AC = PR lp¡e, sp¡ D ABC @ D ......... .

  A. PQR  B. RQP  C. PRQ  D. QPR

 ( 2 )   D ABC A“¡ D XYZdp„ AB = YZ, BC = ZX A“¡ 

Ð B =Ð Z lp¡e, sp¡ D ABC @ D ......... .

  A. XYZ  B. XZY  C. YXZ  D. YZX

 ( 3 )   D PQRdp„ PQ = PR s’p Ð Q = 50° lp¡e, sp¡ 

Ð P = ......... .

  A. 50°  B. 100°  C. 80°  D. 40°

 ( 4 )   D ABCdp„ Ð B =Ð C, BC = 5.2 k¡du A“¡ 

AB = 4.8 k¡du lp¡e, sp¡

    D ABC“u ‘qfrdrs = ......... k¡du.

  A. 14.8  B. 15.2  C. 15.6  D. 14.4

 ( 5 )   D ABC A“¡ D PQRdp„ 
RQ

AB

QP

BC

PR

CA
= =  = 1 lp¡e, 

sp¡ D ABC @ D .........

  A. PQR  B. RPQ  C. RQP  D. QPR

 7.  Ap‘¡g ApL©$rsdp„ AB“y„ dÝetbvy$ P R>¡ s’p AM A“¡ BN A¡ 

AB“¡ g„b R>¡. MN A¡ AB“p dÝetbvy$ Pdp„’u ‘kpf ’pe R>¡. 

kprbs L$fp¡ L¡$, AM = BN s’p P A¡ MN“y„ dÝetbvy$ R>¡.

 8.  D ABCdp„ ) B A“¡ ) C“p qÜcpS>L$p¡ P tbvy$dp„ R>¡v$¡ R>¡. 

Pdp„’u ‘kpf ’su A“¡ BC“¡ kdp„sf lp¡e s¡hu f¡Mp AB 

s’p AC“¡ A“y¾$d¡ X A“¡ Ydp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, 

XY = XB + YC.

 9.  ipmp“p d¡v$p“dp„ ÓZ rhÛpr’®“uAp¡ – Apep®, cìep s’p Qpd} 

– s¡Ap¡“p r“ròs õ’p“¡ Ecu R>¡. v$f¡L$ rhÛpr’®“u ‘pk¡ fpM¡g 

Mugpdp„ b¡ v$p¡fu gNph¡g R>¡, S>¡ ‘¥L$u v$f¡L$ v$p¡fu“p¡ buÅ¡ R>¡X$p¡ 

bpL$u“u b¡ rhÛpr’®“uAp¡ ‘pk¡ fpM¡g Mugpdp„ Å¡X$pe¡g R>¡. 

Apep® A“¡ cìep hÃQ¡“u v$p¡fu“y„ dp‘ 20 du, cìep A“¡ Qpd} 

hÃQ¡“u v$p¡fu“y„ dp‘ 30 du s’p Qpd} A“¡ Apep® hÃQ¡“u v$p¡fu“y„ 

dp‘ 20 du R>¡. Å¡ cìep ‘pk¡“u b¡ v$p¡fuAp¡ hÃQ¡“p M|Zp“y„ 

dp‘ 41.5° lp¡e, sp¡ Qpd} ‘pk¡“u b¡ v$p¡fuAp¡ hÃQ¡“p M|Zp“y„ 

dp‘ s’p Apep® ‘pk¡“u b¡ v$p¡fuAp¡ hÃQ¡“p M|Zp“y„ dp‘ ip¡^p¡.

S>hpb : 9. 41.5°, 97°
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S>hpbp¡

 1.  ( 1 ) kdbpSy> ( 2 ) YZX ( 3 ) 50° ( 4 ) 3.8 ( 5 ) 18.7

 2.  ( 1 ) 60° ( 2 ) D ABC @ D XZY ( 3 ) 100° ( 4 ) 13.5 k¡du ( 5 ) R> k„Nssp

 3.  ( 1 ) B. RQP ( 2 ) D. YZX ( 3 ) C. 80° ( 4 ) A. 14.8 ( 5 ) C. RQP

 4.   ( 1 ) Mf$y„ ( 2 ) Mp¡V$$y„ ( 3 ) Mp¡V$$y„ ( 4 ) Mp¡V$$y„ ( 5 ) Mp¡V$$y„

 5. 1 ® f, 2 ® a, 3 ® e, 4 ® b, 5 ® d, 6 ® c.

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 ) kdqÜcyS> rÓL$p¡Z NyfyL$p¡Z rÓL$p¡Z lp¡C iL¡$.

 ( 2 )  D ABCdp„ Ð A = 30° A“¡ Ð B = 60° lp¡e, sp¡ 

AC = 2BC ’pe.

 ( 3 )   D ABCdp„ Ð B = Ð C lp¡e, sp¡ AB = BC ’pe.

 ( 4 )   D ABC A“¡ D PQRdp„ 
PR

AB

PQ

BC

QR

CA
= =  = 1 lp¡e, 

sp¡ D ABC @ D PQR ’pe.

 ( 5 )   D ABCdp„ AB = AC R>¡. Å¡ Ð B = 50° lp¡e, sp¡ 

Ð A = 50° ’pe.

 5. ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1.  D ABC A“¡ D PQRdp„ 

PQ

AB

RQ

BC

PR

AC
= =  = 1 lp¡e, 

sp¡ D ABC @ ......... .

2.  D ABC A“¡ D PQRdp„ 

Ð A = Ð P, Ð B = Ð R 

A“¡ AB = PR lp¡e, sp¡ 

D ABC @ ......... .

3.  D ABC A“¡ D PQRdp„ 

RP

AB

PQ

BC

RQ

AC
= =  = 1 lp¡e, 

sp¡ D ABC @ ......... .

4.  D ABC A“¡ D PQRdp„ 

AB = RQ, Ð B = Ð Q 

A“¡ BC = QP lp¡e, sp¡  

D ABC @ ......... .

5.  D ABC A“¡ D PQRdp„ 

PQ

AB

PR

BC

QR

AC
= =  = 1 lp¡e, 

sp¡  D ABC @ ......... .

6.  D ABC A“¡ D PQRdp„ 

Ð A = Ð Q, Ð B = Ð R 

A“¡ AB = QR lp¡e, sp¡  

D ABC @ ......... .

a. D PRQ

b. D RQP

c. D QRP

d. D QPR

e. D RPQ

f. D PQR
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QsyóL$p¡Z
(QUADRILATERALS)

8

epv$ fpMp¡

 kdp„sfbpSy> QsyóL$p¡Z“p NyZ^dp£ :

*  âd¡e 8.1 : kdp„sfbpSy> QsyóL$p¡Z“p¡ L$p¡C ‘Z rhL$Z® s¡“y„

b¡ A¡L$ê$‘ rÓL$p¡Zdp„ rhcpS>“ L$f¡ R>¡.

*  âd¡e 8.2 : kdp„sfbpSy> QsyóL$p¡Zdp„ kpdkpd¡“u bpSy>Ap¡ 

kdp“ lp¡e R>¡.

*  âd¡e 8.3 : Å¡ L$p¡C QsyóL$p¡Z“u kpdkpd¡“u bpSy>Ap¡“u âÐe¡L$ 

Å¡X$“u bpSy>Ap¡ kdp“ lp¡e, sp¡ s¡ QsyóL$p¡Z kdp„sfbpSy> 

QsyóL$p¡Z R>¡.

*  âd¡e 8.4 : kdp„sfbpSy> QsyóL$p¡Zdp„ kpdkpd¡“p M|Zp

kdp“ R>¡.

*  âd¡e 8.5 : Å¡ QsyóL$p¡Z“p kpdkpd¡“p M|ZpAp¡“u âÐe¡L$ Å¡X$“p 

M|Zp kdp“ lp¡e, sp¡ s¡ QsyóL$p¡Z kdp„sfbpSy> QsyóL$p¡Z R>¡.

*  âd¡e 8.6 : kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f vy$cpN¡ R>¡.

*  âd¡e 8.7 : Å¡ L$p¡C QsyóL$p¡Z“p rhL$Zp£ A¡L$buÅ“¡ vy$cpN¡, 

sp¡ s¡ QsyóL$p¡Z kdp„sfbpSy> QsyóL$p¡Z R>¡.

*  Å¡ QsyóL$p¡Zdp„ (1) kpdkpd¡“u bpSy>Ap¡ kdp“ lp¡e A’hp 
(2) kpdkpd¡“p M|ZpAp¡ kdp“ lp¡e A’hp (3) rhL$Zp£ 
A¡L$buÅ“¡ vy$cpN¡ A’hp (4) kpdkpd¡“u bpSy>Ap¡“u L$p¡C 
‘Z A¡L$ Å¡X$ kdp“ A“¡ kdp„sf lp¡e, sp¡ s¡ QsyóL$p¡Z 
kdp„sfbpSy> QsyóL$p¡Z R>¡.

*  g„bQp¡fk : g„bQp¡fk“p rhL$Zp£ ‘fõ‘f vy$cpN¡ R>¡ A“¡ kdp“ R>¡.
 D‘fp¡¼s qh^p““y„ âsu‘ ‘Z kpQy„ R>¡.

*  kdbpSy> QsyóL$p¡Z : kdbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f L$pV$M|Z¡ 
vy$cpN¡ R>¡.

 D‘fp¡¼s rh^p““y„ âsu‘ ‘Z kpQy„ R>¡.

*  Qp¡fk : Qp¡fk“p rhL$Zp£ ‘fõ‘f L$pV$M|Z¡ vy$cpN¡ R>¡ A“¡
kdp“ R>¡.

 D‘fp¡¼s rh^p““y„ âsu‘ ‘Z kpQy„ R>¡.

*  ‘s„NpL$pf : ‘s„NpL$pf“p¡ A¡L$ rhL$Z® buÅ rhL$Z®“p 
g„bqÜcpS>L$“p¡ cpN R>¡.

 D‘fp¡¼s rh^p““y„ âsu‘ ‘Z kpQy„ R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11. bsphp¡ L¡$, g„bQp¡fk“p¡ v$f¡L$ M|Zp¡ L$pV$M|Zp¡ R>¡.

  ̂ pfp¡ L¡$, Ð A = 90° lp¡e s¡hp¡ A¡L$ kdp„sfbpSy> QsyóL$p¡Z

ABCD R>¡.

 AD N BC R>¡ A“¡ AB s¡“u A¡L$ R>¡qv$L$p R>¡. (Sy>Ap¡ ApL©$rs)

 Ap’u Ð A + Ð B = 180°

(R>¡qv$L$p“u A¡L$ S> bpSy>“p A„s:L$p¡Zp¡)

 ‘f„sy, Ð A = 90°

 Ap’u Ð B = 180° – Ð A = 180° – 90° = 90°

 hmu, Ð C = Ð A A“¡ Ð D = Ð B

(kdp„sfbpSy> QsyóL$p¡Z“p kpdkpd¡“p M|ZpAp¡)

 Ap’u Ð C = 90° A“¡ Ð D = 90°

 dpV¡$, g„bQp¡fk“p¡ âÐe¡L$ M|Zp¡ L$pV$M|Zp¡ R>¡.

 2. kdbpSy> QsyóL$p¡Z“p rhL$Zp£ A¡L$buÅ“¡ g„b R>¡, s¡d bsphp¡.

 ABCD kdbpSy> QsyóL$p¡Z gp¡. (Sy>Ap¡ ApL©$rs)

 AB = BC = CD = DA

(kdbpSy> QsyóL$p¡Z“u b^u S> bpSy>Ap¡ kdp“ lp¡e.)
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 lh¡, D AOD A“¡ D CODdp„,

 OA = OC

(kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f vy$cpN¡ R>¡.)

 OD = OD (kpdpÞe bpSy>)

 AD = CD

 dpV¡$, D AOD @ D COD (bpbpbp A¡L$ê$‘sp“p¡ r“ed)

 dpV¡$, Ð AOD = Ð COD (CPCT)

 ‘f„sy, Ð AOD + Ð COD = 180° (f¥rML$ Å¡X$“p M|Zp)

 Ap’u 2Ð AOD = 180° A’hp Ð AOD = 90°

 Ap’u kdbpSy> QsyóL$p¡Z“p rhL$Zp£ A¡L$buÅ“¡ g„b R>¡.

13.  kdqÜcyS> rÓL$p¡Z D ABCdp„ AB = AC R>¡. AD brlóL$p¡Z 

PAC“p¡ qÜcpS>L$ R>¡ A“¡ CD N AB. (Sy>Ap¡ ApL©$rs) kprbs 

L$fp¡ L¡$, (iii) Ð DAC = Ð BCA A“¡ ( ii ) ABCD A¡ 

kdp„sfbpSy> QsyóL$p¡Z R>¡. 

 (iii) kdqÜcyS> D ABCdp„ AB = AC R>¡. (‘n)

  dpV¡$, Ð ABC = Ð ACB (kdp“ bpSy>“u kpd¡“p M|Zp)

  hmu, Ð PAC = Ð ABC + Ð ACB

(rÓL$p¡Z“p¡ brlóL$p¡Z)

  \ Ð PAC = 2 Ð ACB ... ... (1)

  lh¡, AD A¡ Ð PAC“p¡ qÜcpS>L$ R>¡.

  dpV¡$, Ð PAC = 2 Ð DAC ... ... (2)

  dpV¡$, 2 Ð DAC = 2 Ð ACB ((1) A“¡ (2) ‘f’u)

  \ Ð DAC = Ð ACB \ Ð DAC = Ð BCA

 ( ii )  f¡MpM„X$ BC A“¡ AD“u R>¡qv$L$p AC“p R>¡v$hp’u 

b“su eyÁdL$p¡Z“u Å¡X$“p M|Zp Ð DAC A“¡ Ð BCA

kdp“ R>¡.

  Ap’u BC N AD

  hmu, BA N CD

   lh¡, QsyóL$p¡Z ABCD“u kpdkpd¡“u bpSy>Ap¡“u b„“¡ 

Å¡X$“u f¡MpAp¡ kdp„sf R>¡. Ap’u ABCD A¡ kdp„sfbpSy> 

QsyóL$p¡Z R>¡. 

 4.  b¡ kdp„sf f¡MpAp¡ l A“¡ m“u R>¡qv$L$p f¡Mp p R>¡. (Sy>Ap¡ 

ApL©$rs) bsphp¡ L¡$, A„s:L$p¡Zp¡“p vy$cpS>L$’u b“sp¡ QsyóL$p¡Z 

g„bQp¡fk R>¡.

  PS N QR R>¡ A“¡ R>¡qv$L$p p s¡d“¡ A“y¾$d¡ A A“¡ Cdp„ 

R>¡v$¡ R>¡.

  Ð PAC A“¡ Ð ACQ“p vy$cpS>L$p¡ Bdp„ R>¡v$¡ R>¡ A“¡ Ð ACR 

A“¡ Ð SAC“p vy$cpS>L$p¡ Ddp„ R>¡v$¡ R>¡.

 lh¡, Ð PAC = Ð ACR

(l N m“u R>¡qv$L$p p’u b“sp eyÁdL$p¡Z)

 dpV¡$, 
2

1
Ð PAC = 

2

1
Ð ACR

 A’p®s¹ Ð BAC = Ð ACD

  Ð BAC A“¡ Ð ACD f¡MpAp¡ AB A“¡ DC“u R>¡qv$L$p AC’u 

b“sp eyÁdL$p¡Zp¡“u Å¡X$ R>¡ A“¡ hmu s¡Ap¡ kdp“ R>¡.

 AB N DC

 s¡ S> âdpZ¡, BC N AD (Ð ACB A“¡ Ð CAD g¡sp„)

 dpV¡$, QsyóL$p¡Z ABCD A¡ kdp„sfbpSy> QsyóL$p¡Z R>¡.

 hmu, Ð PAC + Ð CAS = 180° (f¥rML$ Å¡X$“p M|Zp)

 dpV¡$, 
2

1
Ð PAC + 

2

1
 Ð CAS = 

2

1
 × 180° = 90°

 \ Ð BAC + Ð CAD = 90°

 \ Ð BAD = 90°

  Ap’u ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡ s’p s¡“p¡ A¡L$ M|Zp¡ 

90° R>¡.

 dpV¡$, ABCD g„bQp¡fk R>¡.

 5.  bsphp¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z“p M|ZpAp¡“p vy$cpS>L$p¡

g„bQp¡fk fQ¡ R>¡.

  ̂ pfp¡ L¡$ P, Q, R A“¡ S A¡ A“y¾$d¡ kdp„sfbpSy> QsyóL$p¡Z 

ABCD“p M|ZpAp¡ Ð A A“¡ Ð B, Ð B A“¡ Ð C,

Ð C A“¡ Ð D s’p Ð D A“¡ Ð A“p vy$cpS>L$p¡“p„ R>¡v$tbvy$Ap¡ 

R>¡. (Sy>Ap¡ ApL©$rs)
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 Ð D“p¡ vy$cpS>L$ DS A“¡ Ð A“p¡ vy$cpS>L$ AS lp¡hp’u,

 Ð DAS + Ð ADS = 
2

1
Ð A + 

2

1
Ð D

   = 
2

1
(Ð A + Ð D)

   = 
2

1
 × 180°  (Ð A A“¡ Ð D R>¡qv$L$p“u 

A¡L$ bpSy>“p A„s:L$p¡Zp¡ 

R>¡.) 

   = 90°

 hmu, Ð DAS + Ð ADS + Ð DSA = 180°

(rÓL$p¡Z“p M|ZpAp¡“p kfhpmp“p¡ NyZ^d®)

 dpV¡$, 90° + Ð DSA = 180°

 \ Ð DSA = 90°

 Ap’u Ð PSR = 90° (Ð DSA“p¡ ArcL$p¡Z)

  s¡ S> âdpZ¡ Ð APB = 90° A“¡ Ð SPQ = 90°

 s’p s¡ S> âdpZ¡, Ð PQR = 90° A“¡ Ð SRQ = 90°

 \ QsyóL$p¡Z PQRS“p b^p S> M|ZpAp¡ L$pV$M|Zp R>¡.

  Ð PSR = Ð PQR = 90° A“¡ Ð SPQ = Ð SRQ = 90°. 

Ap’u kpdkpd¡“p M|ZpAp¡“u b„“¡ Å¡X$ kdp“ R>¡.

  dpV¡$, PQRS A¡ kdp„sfbpSy> QsyóL$p¡Z R>¡ A“¡ s¡“p¡ A¡L$ M|Zp¡ 

(Mf¡Mf sp¡ b^p S> M|ZpAp¡) 90°“p¡ R>¡ A“¡ s¡’u PQRS 

g„bQp¡fk R>¡.

õhpÝepe 8.1 ‘p“p “„. 99

 1.  Å¡ kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ kdp“ lp¡e, sp¡ v$ip®hp¡ L¡$ 

s¡ g„bQp¡fk R>¡.

  kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ rhL$Zp£ kdp“ R>¡, A¡V$g¡ L¡$ 

AC = BD.

 D DAB A“¡ D CBAdp„,

 DA = CB (âd¡e 8.2)

 AB = BA (kpdpÞe bpSy>)

 DB = CA (‘n)

 \ bpbpbp dyS>b, D DAB @ D CBA

 \ Ð DAB = Ð CBA (CPCT)

  kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ AD N BC A“¡ AB s¡d“u 

R>¡qv$L$p R>¡.

 \ Ð DAB + Ð CBA = 180°   (R>¡qv$L$p“u A¡L$ sfa“p 

A„s:L$p¡Z)

 Apd, Ð DAB A“¡ Ð CBA ‘|fL$L$p¡Z R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

 \ Ð DAB = Ð CBA = 90°

  A¡V$g¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ Ð A A“¡ Ð B  

b„“¡ L$pV$M|Zp R>¡. dpV¡$, kdp“ rhL$Zp£ ^fphsp¡ kdp„sfbpSy> 

QsyóL$p¡Z ABCD g„bQp¡fk R>¡.

 2.  kprbs L$fp¡ L¡$, Qp¡fk“p rhL$Zp£ kdp“ R>¡ A“¡ s¡ A¡L$buÅ“¡ 

L$pV$M|Z¡ vy$cpN¡ R>¡.

  ABCD A¡ Ap‘¡g Qp¡fk R>¡, S>¡“p rhL$Zp£ AC A“¡ BD 

A¡L$buÅ“¡ Mdp„ R>¡v$¡ R>¡.

 âÐe¡L$ Qp¡fk A¡ kdp„sfbpSy> QsyóL$p¡Z ‘Z R>¡ S>.

 \ AC A“¡ BD A¡L$buÅ“¡ vy$cpN¡ R>¡. ... ... (1)

 D DAB A“¡ D CBAdp„,

 DA = CB (Qp¡fk“u bpSy>Ap¡)

 Ð DAB = Ð CBA (Qp¡fk“p M|Zp L$pV$M|Zp)

 AB = BA (kpdpÞe bpSy>)

 \ bpM|bp dyS>b D DAB @ D CBA

 \ BD = AC (CPCT) ... ... (2)

 lh¡, D AMB A“¡ D CMBdp„,

 AM = CM (BD A¡ AC“¡ Mdp„ vy$cpN¡ R>¡)

 BM = BM (kpdpÞe bpSy>)

 AB = CB (Qp¡fk“u bpSy>Ap¡)

 \ bpbpbp dyS>b, D AMB @ D CMB

 \ Ð AMB = Ð CMB (CPCT)

 ‘f„sy, Ð AMB A“¡ Ð CMB f¥rML$ Å¡X$“p M|Zp R>¡.
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 \ Ð AMB + Ð CMB = 180°

 Apd, Ð AMB = Ð CMB = 90°  ... ... (3)

  (1), (2) A“¡ (3) ‘f’u kprbs ’pe R>¡ L¡$ Qp¡fk“p rhL$Zp£ 

kdp“ R>¡ A“¡ s¡ A¡L$buÅ“¡ L$pV$M|Z¡ vy$cpN¡ R>¡.

 3.  kdp„sfbpSy> QsyóL$p¡Z ABCD“p¡ rhL$Z® AC A¡ Ð A“¡ vy$cpN¡ 

R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$, (   i   ) s¡ Ð C“¡ ‘Z vy$cpN¡ 

R>¡. (  ii  ) ABCD kdbpSy> QsyóL$p¡Z R>¡.

  kdp„sfbpSy> QsyóL$p¡Z ABCD“p¡ rhL$Z® AC A¡ Ð A“¡ vy$cpN¡ R>¡.

 \ Ð DAC = Ð BAC ... ... (1)

  lh¡, Ð BAC A“¡ Ð DCA A¡ AB N CD“u R>¡qv$L$p AC 

Üpfp b“sp eyÁdL$p¡Z R>¡.

 \ Ð BAC = Ð DCA ... ... (2)

  s¡ S> fus¡, Ð DAC A“¡ Ð BCA A¡ AD N BC“u R>¡qv$L$p 

AC Üpfp b“sp eyÁdL$p¡Z R>¡.

 \ Ð DAC = Ð BCA ... ... (3)

 (1), (2) A“¡ (3) ‘f’u,

 Ð DCA = Ð BCA

 hmu, Ð DCA + Ð BCA = Ð BCD (ApkÞ“L$p¡Z)

 Ap’u AC A¡ Ð C“¡ ‘Z vy$cpN¡ R>¡. ... ‘qfZpd (i)

 kdp„sfbpSy> QsyóL$p¡Z ABCDdp„,

 Ð A = Ð C (âd¡e 8.4)

 \ 
2

1
Ð A = 

2

1
Ð C

 \ Ð DAC = Ð DCA

 \ D DACdp„ DA = DC (kdp“ M|Zp“u kpd¡“u bpSy>Ap¡)

 hmu, kdp„sfbpSy> QsyóL$p¡Z ABCDdp„,

 AB = CD A“¡ BC = DA (âd¡e 8.2)

 \ AB = BC = CD = DA

 Apd, QsyóL$p¡Z ABCDdp„ Qpf¡e bpSy>Ap¡ kdp“ R>¡.

 dpV¡$, ABCD kdbpSy> QsyóL$p¡Z R>¡. ... ‘qfZpd (ii)

 4.  g„bQp¡fk ABCDdp„ rhL$Z® AC A¡ Ð A s¡dS> Ð C“¡ vy$cpN¡ 

R>¡. kprbs L$fp¡ L¡$, (   i   ) ABCD Qp¡fk R>¡. (  ii  ) rhL$Z® BD 

A¡ Ð B s¡dS> Ð D“¡ vy$cpN¡ R>¡.

  g„bQp¡fk ABCDdp„ AB = CD, BC = AD, AB N CD 

A“¡ BC N AD.

 AC A¡ Ð A“¡ s¡dS> Ð C“¡ vy$cpN¡ R>¡.

 \ Ð DAC = Ð BAC = 
2

1
Ð A A“¡

   Ð DCA = Ð BCA = 
2

1
Ð C

 lh¡, AC A¡ AB N CD“u R>¡qv$L$p R>¡.

 \ Ð BAC = Ð DCA (eyÁdL$p¡Z)

 \ Ð DAC = Ð DCA

 Apd, D DACdp„ Ð DAC = Ð DCA dm¡.

 \ AD = CD (kdp“ M|ZpAp¡“u kpd¡“u bpSy>Ap¡)

 Ap ‘f’u AB = BC = CD = DA kprbs ’pe.
 hmu, ABCD g„bQp¡fk lp¡hp’u
 Ð A = Ð B = Ð C = Ð D = 90°

 dpV¡$, ABCD Qp¡fk R>¡. ... ‘qfZpd (i)

 D BCDdp„ BC = CD

 \ Ð CBD = Ð CDB

 hmu, AB N CD“u R>¡qv$L$p BD lp¡hp’u
 Ð CDB = Ð ABD (eyÁdL$p¡Z)
 Ap’u Ð CBD = Ð ABD

 hmu, Ð CBD + Ð ABD = Ð ABC

 \ Ð CBD = Ð ABD = 
2

1
 Ð ABC

 Apd, BD A¡ Ð B“¡ vy$cpN¡ R>¡.

 s¡ S> fus¡, BD A¡ Ð D“¡ vy$cpN¡ R>¡.

 Apd, rhL$Z® BD A¡ Ð B s¡dS> Ð D“¡ vy$cpN¡ R>¡.

... ‘qfZpd (ii)

 5.   kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ rhL$Z® BD ‘f b¡ tbvy$Ap¡ 

P A“¡ Q A¡hp„ gu^p„ R>¡ L¡$ S>¡’u DP = BQ ’pe. (Sy>Ap¡ 

ApL©$rs) bsphp¡ L¡$, (   i   ) D APD @ D CQB (  ii  ) AP = CQ 
(iii) D AQB @ D CPD (  iv  ) AQ = CP ( v ) APCQ 

kdp„sfbpSy> QsyóL$p¡Z R>¡.

  ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.
 \ AD N BC A“¡ rhL$Z® BD s¡d“u R>¡qv$L$p R>¡.
 \ Ð ADB = Ð CBD (eyÁdL$p¡Z)
 \ Ð ADP = Ð CBQ ... ... (1)

 s¡ S> fus¡, CD N BA A“¡ BD s¡d“u R>¡qv$L$p R>¡.
 \ Ð ABD = Ð CDB (eyÁdL$p¡Z)
 \ Ð ABQ = Ð CDP ... ... (2)
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 D APD A“¡ D CQBdp„,
 AD = CB (kdp„sfbpSy> QsyóL$p¡Z“u kpdkpd¡“u bpSy>)
 Ð ADP = Ð CBQ ((1) dyS>b)
 DP = BQ (‘n)
 \ bpM|bp dyS>b D APD @ D CQB ... ‘qfZpd (i)

 \ AP = CQ (CPCT) ... ‘qfZpd (ii)

 D AQB A“¡ D CPDdp„,
 AB = CD (kdp„sfbpSy> QsyóL$p¡Z“u kpdkpd¡“u bpSy>)
 Ð ABQ = Ð CDP ((2) dyS>b)
 BQ = DP (‘n)
 \ bpM|bp dyS>b, D AQB @ D CPD ... ‘qfZpd (iii)

 \ AQ = CP (CPCT)  ... ‘qfZpd (iv)

  lh¡, QsyóL$p¡Z APCQdp„ AP = CQ A“¡ AQ = CP lp¡hp’u 

âd¡e 8.3 dyS>b APCQ kdp„sfbpSy> QsyóL$p¡Z R>¡.

 ... ‘qfZpd (v)

 6.  ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡ A“¡ rifp¡tbvy$Ap¡ A A“¡ 

Cdp„’u rhL$Z® BD ‘f A“y¾$d¡ AP A“¡ CQ g„b v$p¡f¡g 

R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$, (   i   ) D APB @ D CQD 

(  ii  ) AP = CQ

  kdp„sfbpSy> QsyóL$p¡Z 

ABCDdp„ AB N CD A“¡

 BD s¡d“u R>¡qv$L$p R>¡. 

 \ Ð ABD = Ð CDB

             (eyÁdL$p¡Z)

 \ Ð ABP = Ð CDQ ... ... (1)

 lh¡, D APB A“¡ D CQDdp„,

 AB = CD (kdp„sfbpSy> QsyóL$p¡Z“u kpdkpd¡“u bpSy>)

 Ð ABP = Ð CDQ ((1) dyS>b)

 Ð APB = Ð CQD (L$pV$M|Zp)

 \ M|M|bp dyS>b, D APB @ D CQD ... ‘qfZpd (i)

 \ AP = CQ (CPCT)  ... ‘qfZpd (ii)

 7.  kdg„b QsyóL$p¡Z ABCDdp„ AB N CD A“¡ AD = BC. 

(Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$,

  (   i   ) Ð A = Ð B (  ii  ) Ð C = Ð D

  (iii) D ABC @ D BAD (  iv  ) rhL$Z® AC = rhL$Z® BD

  [ k|Q“p :  AB “¡ g„bphp¡ A“¡ Cdp„’u DA“¡ kdp„sf s’p 

AB “¡ Edp„ R>¡v$su A¡L$ f¡Mp v$p¡fp¡.]

  AB“¡ E ky^u g„bph¡g R>¡ A“¡ AB N CD.

 \ AE N CD

 QsyóL$p¡Z ADCEdp„ AE N CD A“¡ fQ“p dyS>b CE N DA. 

 \ QsyóL$p¡Z ADCE A¡ kdp„sfbpSy> QsyóL$p¡Z R>¡.

 dpV¡$, AD = CE A“¡ AD = BC (‘n)

 \ BC = CE

 D BCEdp„ BC = CE lp¡hp’u,

 Ð CBE = Ð CEB

 \ Ð CBE = Ð CEA ... ... (1)

  kdp„sfbpSy> QsyóL$p¡Z ADCEdp„ AD N CE A“¡ AE s¡d“u 

R>¡qv$L$p R>¡.

 \ Ð DAE + Ð CEA = 180°

(R>¡qv$L$p“u A¡L$ sfa“p A„s:L$p¡Z)

 \ Ð DAE + Ð CBE = 180° ((1) ‘f’u)

 \ Ð DAE =180° –  Ð CBE ... ... (2)

 hmu, Ð ABC + Ð CBE = 180° (f¥rML$ Å¡X$)

 \ Ð ABC = 180° – Ð CBE ... ... (3)

 (2) A“¡ (3) ‘f’u,

 Ð DAE = Ð ABC

 \ Ð A = Ð B ... ‘qfZpd (i)

 AB N CD A“¡ AD s¡d“u R>¡qv$L$p R>¡.

 \ Ð A + Ð D = 180°

 \ Ð D = 180° – Ð A ... ... (4)

 AB N CD A“¡ BC s¡d“u R>¡qv$L$p R>¡.

 \ Ð B + Ð C = 180°

 \ Ð C = 180° – Ð B 

 \ Ð C = 180° – Ð A (‘qfZpd (i) dyS>b) ... ... (5)

 (4) A“¡ (5) ‘f’u

 Ð C = Ð D ... ‘qfZpd (ii)

 rhL$Zp£ AC A“¡ BD v$p¡fp¡.

 D ABC A“¡ D BADdp„,

 BC = AD (‘n)

 Ð ABC = Ð BAD (‘qfZpd (i) dyS>b)

 AB = BA (kpdpÞe bpSy>)

 \ bpM|bp dyS>b, D ABC @ D BAD ... ‘qfZpd (iii)

 \ AC = BD (CPCT)

 Apd, rhL$Z® AC = rhL$Z® BD ... ‘qfZpd (iv)

 “p¢^ :  S>¡ kdg„b QsyóL$p¡Zdp„ qb“kdp„sf bpSy>Ap¡“u Å¡X$ kdp“ 

lp¡e s¡ kdg„b QsyóL$p¡Z“¡ kdqÜbpSy> kdg„b QsyóL$p¡Z 

L$l¡ R>¡. D‘f kprbs L$ep® dyS>b s¡“p rhL$Zp£ kdp“ 

lp¡e s’p kdp„sfbpSy>Ap¡ ‘f“p M|Zp kdp“ lp¡e.
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×Y$uL$fZ dpV¡$“p v$pMgp

11.  kprbs L$fp¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z“p¡ v$f¡L$ rhL$Z® Üpfp 

kdp„sfbpSy> QsyóL$p¡Z“y„ b¡ A¡L$ê$‘ rÓL$p¡Zp¡dp„ rhcpS>“

’pe R>¡.

12.  kprbs L$fp¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z“p ‘pk‘pk¡“p b¡ 

M|ZpAp¡“p„ qÜcpS>L$ ‘fõ‘f g„b lp¡e R>¡.

13.  QsyóL$p¡Z ABCDdp„, Ð A A“¡ Ð B“p qÜcpS>L$p¡ Edp„ R>¡v$¡ 

R>¡. kprbs L$fp¡ L¡$, Ð C + Ð D = 2Ð AEB.

14.  kprbs L$fp¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z“p kpdkpd¡“p M|Zp“p 

qÜcpS>L$p¡ kdp„sf lp¡e R>¡.

15.  Ap‘¡g ApL©$rsdp„, D ABC“p„ rifp¡tbvy$Ap¡ A, B A“¡ Cdp„’u 

A“y¾$d¡ BC, AC A“¡ AB “¡ kdp„sf f¡MpAp¡ v$p¡fhp’u

D PQR b“¡ R>¡. kprbs L$fp¡ L¡$, ( 1 ) BC = 
2

1
QR 

(  2 ) AB = 
2

1
PR ( 3 ) AC = 

2

1
PQ.

epv$ fpMp¡

*  QsyóL$p¡Z“p rhL$Zp£“p NyZ^d® : õhpÝepe 8.1dp„ kprbs L$f¡g 

‘qfZpdp¡ ‘f’u “uQ¡“p NyZ^dp£ spfhu iL$pe :

 ( 1 )  kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f vy$cpN¡ R>¡.

 (âd¡e 8.6)

 ( 2 ) kdbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f L$pV$M|Z¡ vy$cpN¡ R>¡.

 ( 3 ) g„bQp¡fk“p rhL$Zp£ kdp“ lp¡e R>¡ A“¡ ‘fõ‘f vy$cpN¡ R>¡.

 ( 4 )  Qp¡fk“p rhL$Zp£ kdp“ lp¡e R>¡ A“¡ ‘fõ‘f L$pV$M|Z¡ 

vy$cpN¡ R>¡.

 D‘fp¡¼s rh^p“p¡“p âsu‘ ‘Z kpQp„ R>¡.

  dÝetbvy$ âd¡e :

*  âd¡e 8.8 : rÓL$p¡Z“u b¡ bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ Å¡X$sp¡ 

f¡MpM„X$, ÓuÆ bpSy>“¡ kdp„sf R>¡ A“¡ s¡“p’u AX$^p¡ R>¡.

*  âd¡e 8.9 : rÓL$p¡Z“u A¡L$ bpSy>“p dÝetbvy$dp„’u buÆ bpSy>“¡ 

kdp„sf v$p¡f¡gu f¡Mp ÓuÆ bpSy>“¡ vy$cpN¡ R>¡.

*  QsyóL$p¡Z“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u b“sp¡ 

QsyóL$p¡Z kdp„sfbpSy> QsyóL$p¡Z R>¡.

*  kdp„sfbpSy> QsyóL$p¡Z“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ 

Å¡X$hp’u b“sp¡ QsyóL$p¡Z kdp„sfbpSy> QsyóL$p¡Z R>¡.

*  kdbpSy> QsyóL$p¡Z“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u 

b“sp¡ QsyóL$p¡Z g„bQp¡fk R>¡.

*  g„bQp¡fk“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u b“sp¡ 

QsyóL$p¡Z kdbpSy> QsyóL$p¡Z R>¡.

*  Qp¡fk“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u b“sp¡ 

QsyóL$p¡Z Qp¡fk R>¡.
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 6.  D ABCdp„ bpSy>Ap¡ AB, BC A“¡ CA“p„ dÝetbvy$Ap¡ 

A“y¾$d¡ D, E A“¡ F R>¡. (Sy>Ap¡ ApL©$rs) D, E A“¡ F“¡ 

Å¡X$sp„, D ABC“y„ Qpf A¡L$ê$‘ rÓL$p¡Zp¡dp„ rhcpS>“ ’pe R>¡ 

s¡d bsphp¡.

  bpSy>Ap¡ AB A“¡ BC“p„ dÝetbvy$Ap¡ A“y¾$d¡ D A“¡ E 

lp¡hp’u, âd¡e 8.8“p D‘ep¡N’u DE N AC dm¡.

 s¡ S> âdpZ¡, DF N BC A“¡ EF N AB

  dpV¡$ ADEF, BDFE A“¡ DFCE b^p S> kdp„sfbpSy> 

QsyóL$p¡Z R>¡.

 lh¡, kdp„sfbpSy> QsyóL$p¡Z BDFE“p¡ rhL$Z® DE R>¡.

 dpV¡$, D BDE @ D FED

 s¡ S> âdpZ¡, D DAF @ D FED A“¡ D EFC @ D FED

 Ap’u Qpf¡e rÓL$p¡Zp¡ A¡L$ê$‘ R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p¡ v$pMgp¡

õhpÝepe 8.2 ‘p“p “„. 101 – 102

11.  QsyóL$p¡Z ABCD“u bpSy>Ap¡ AB, BC, CD A“¡ 

DA“p„ dÝetbvy$Ap¡ A“y¾$d¡ P, Q, R A“¡ S R>¡. (Sy>Ap¡

ApL©$rs 1) AC s¡“p¡ rhL$Z® R>¡. kprbs L$fp¡ L¡$, 

  (   i   )  SR N AC A“¡ SR = 
2

1
AC

  (  ii  ) PQ = SR

  (iii) PQRS kdp„sfbpSy> QsyóL$p¡Z R>¡.

 ApL©$rs 1 ApL©$rs 2

  D DACdp„ S A“¡ R A“y¾$d¡ DA s’p DC“p„

dÝetbvy$Ap¡ R>¡.

  Cdp„’u AD“¡ kdp„sf f¡Mp v$p¡fp¡ S>¡ f¡Mp SR“¡ T tbvy$dp„ 

R>¡v$¡.

 D DRS A“¡ D CRTdp„,

 Ð DRS = Ð CRT (ArcL$p¡Z)

 Ð RSD = Ð RTC  (DS N TC“u R>¡qv$L$p ST Üpfp b“sp 

eyÁdL$p¡Z)

 DR = CR (R A¡ DC“y„ dÝetbvy$ R>¡.)

 \ M|M|bp dyS>b, D DRS @ D CRT

 \ DS = CT A“¡ SR = RT (CPCT)

 ‘f„sy, S A¡ DA“y„ dÝetbvy$ lp¡hp’u DS = SA

 Apd, SA = CT

 hmu, fQ“p dyS>b SA N CT

 \ QsyóL$p¡Z SACT kdp„sfbpSy> QsyóL$p¡Z R>¡.

 \ ST N AC

 \ SR N AC  ... ... (1)

 lh¡, SR = RT lp¡hp’u SR = 
2

1
ST

 kdp„sfbpSy> QsyóL$p¡Z SACTdp„ ST = AC

 \ SR = 
2

1
AC  ... ... (2)

 (1) A“¡ (2) kp’¡ g¡sp„,

 SR N AC A“¡ SR = 
2

1
AC ... ‘qfZpd (i)

  s¡ S> âdpZ¡, D ABCdp„ P A“¡ Q A“y¾$d¡ AB A“¡ BC“p„ 

dÝetbvy$Ap¡ R>¡.

 \ PQ N AC A“¡ PQ = 
2

1
AC

 lh¡, SR = 
2

1
AC A“¡ PQ = 

2

1
AC

 \ PQ = SR ... ‘qfZpd (ii)

 s¡ S> fus¡, SR N AC A“¡ PQ N AC

 \ PQ N SR

  QsyóL$p¡Z PQRSdp„ PQ = SR A“¡ PQ N SR lp¡hp’u 

QsyóL$p¡Z PQRS kdp„sfbpSy> QsyóL$p¡Z R>¡.

... ‘qfZpd (iii)
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 2.  ABCD kdbpSy> QsyóL$p¡Z R>¡ A“¡ P, Q, R A“¡ S A¡ 

A“y¾$d¡ bpSy>Ap¡ AB, BC, CD A“¡ DA“p„ dÝetbvy$Ap¡ 

R>¡. kprbs L$fp¡ L¡$, QsyóL$p¡Z PQRS A¡ g„bQp¡fk R>¡.

  ABCD kdbpSy> QsyóL$p¡Z R>¡ A“¡ P, Q, R A“¡ S A“y¾$d¡ 

bpSy>Ap¡ AB, BC, CD A“¡ DA“p„ dÝetbvy$Ap¡ R>¡.

 D ABCdp„ PQ N AC A“¡ PQ = 
2

1
AC.

 D ADCdp„ SR N AC A“¡ SR = 
2

1
AC.

 dpV¡$, QsyóL$p¡Z PQRSdp„ PQ N SR A“¡ PQ = SR

 \ QsyóL$p¡Z PQRS kdp„sfbpSy> QsyóL$p¡Z R>¡.

  hmu, ABCD kdbpSy> QsyóL$p¡Z lp¡hp’u AC A“¡ BD 

L$pV$M|Z¡ vy$cpN¡ R>¡.

 \ Ð AMB = 90°

 lh¡, AC N PQ A“¡ MN s¡d“u R>¡qv$L$p R>¡.

 \ Ð AMN + Ð MNP = 180°   (R>¡qv$L$p“u A¡L$ sfa“p 

A„s:L$p¡Z)

 \ Ð AMB + Ð MNP = 180°

 \ 90° + Ð MNP = 180°

 \ Ð MNP = 90°

 D ABDdp„ P A“¡ S A“y¾$d¡ AB A“¡ AD“p dÝetbvy$ R>¡.

 \ PS N BD A“¡ s¡d“u R>¡qv$L$p NP R>¡.

 \ Ð DNP + Ð NPS = 180°

 \ Ð MNP + Ð NPS = 180°

 \ 90° + Ð NPS = 180°

 \ Ð NPS = 90°

 \ Ð SPQ = 90°

  Apd, kdp„sfbpSy> QsyóL$p¡Z PQRS“p¡ A¡L$ M|Zp¡ Ð P

L$pV$M|Zp¡ R>¡.

 \ QsyóL$p¡Z PQRS g„bQp¡fk R>¡.

13.  ABCD g„bQp¡fk R>¡ A“¡ s¡“u bpSy>Ap¡ AB, BC, CD 

A“¡ DA“p„ dÝetbvy$Ap¡ A“y¾$d¡ P, Q, R A“¡ S R>¡. kprbs 

L$fp¡ L¡$, QsyóL$p¡Z PQRS A¡ kdbpSy> QsyóL$p¡Z R>¡.

  ABCD g„bQp¡fk lp¡hp’u s¡“p rhL$Zp£ kdp“ R>¡.

 \ AC = BD

 \ 
2

1
AC = 

2

1
BD

 D ABCdp„ P A“¡ Q A“y¾$d¡ AB A“¡ BC“p„ dÝetbvy$Ap¡ R>¡.

 \ PQ = 
2

1
AC

 s¡ S> fus¡, D ADCdp„ SR = 
2

1
AC,

 D ABDdp„ SP = 
2

1
 BD A“¡ D BCDdp„ QR = 

2

1
 BD

 lh¡, PQ = SR = 
2

1
AC, SP = QR = 

2

1
BD A“¡  

 
2

1
 AC = 

2

1
 BD

 dpV¡$, QsyóL$p¡Z PQRSdp„ PQ = QR = RS = SP

 Apd, QsyóL$p¡Z PQRS“u b^u S> bpSy>Ap¡ kdp“ R>¡.

 dpV¡$, QsyóL$p¡Z PQRS A¡ kdbpSy> QsyóL$p¡Z R>¡.

14.  kdg„b QsyóL$p¡Z ABCDdp„ AB N DC, BD rhL$Z® R>¡ A“¡ 

AD“y„ dÝetbvy$ E R>¡. Edp„’u AB“¡ kdp„sf A“¡ BC“¡ 

Fdp„ R>¡v$su A¡L$ f¡Mp v$p¡fu R>¡. (Sy>Ap¡ ApL©$rs) F A¡ BC“y„ 

dÝetbvy$ R>¡ s¡d bsphp¡.

  ̂ pfp¡ L¡$, Edp„’u AB“¡ kdp„sf v$p¡f¡g f¡Mp EF A¡ BD“¡ 

Mdp„ R>¡v$¡ R>¡.
 EF N AB A“¡ AB N DC

 \ EF N DC

 rhL$Z® BD Üpfp b¡ rÓL$p¡Z D ABD A“¡ D BCD dm¡ R>¡.
  D ABDdp„ E A¡ AD“y„ dÝetbvy$ R>¡ A“¡ Edp„’u AB“¡ 

kdp„sf v$p¡f¡g f¡Mp BD“¡ Mdp„ R>¡v$¡ R>¡.
 dpV¡$, âd¡e 8.9 dyS>b M A¡ BD“y„ dÝetbvy$ R>¡.
  lh¡, D BCDdp„ M A¡ BD“y„ dÝetbvy$ R>¡ A“¡ Mdp„’u ‘kpf 

’su f¡Mp MF A¡ DC“¡ kdp„sf R>¡.
 dpV¡$, âd¡e 8.9 dyS>b F A¡ BC“y„ dÝetbvy$ R>¡.
  “p¢^ : Al] EF“u g„bpC A„N¡“y„ “uQ¡ dyS>b“y„ ‘qfZpd ‘Z 

d¡mhu iL$pe :

 EF = 
2

1
(AB + CD)

  sv¹$D‘fp„s, kdg„b QsyóL$p¡Z ABCD“p rhL$Zp£ AC A“¡ 

BD“p„ dÝetbvy$Ap¡ A“y¾$d¡ X A“¡ Y lp¡e, sp¡ “uQ¡ dyS>b“y„ 

‘qfZpd dm¡ :

 XY = 
2

1
|AB – CD|
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 5.  kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ bpSy>Ap¡ AB A“¡ CD“p„ 

dÝetbvy$Ap¡ A“y¾$d¡ E A“¡ F R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ 

L¡$, f¡MpM„X$ AF A“¡ EC rhL$Z® BD“y„ ÓZ kdp“ cpNdp„ 

rhcpS>“ L$f¡ R>¡.

  AB A“¡ CD“p„ dÝetbvy$Ap¡ A“y¾$d¡ E A“¡ F R>¡.

 \ AE = 
2

1
AB A“¡ CF = 

2

1
CD

 kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ AB = CD A“¡ AB N CD.

 \ AE = CF A“¡ AE N CF

 Ap’u QsyóL$p¡Z AECF kdp„sfbpSy> QsyóL$p¡Z R>¡.
 \ AF N EC

 \ AP N EQ

 D ABPdp„ E A¡ AB“y„ dÝetbvy$ R>¡ A“¡ EQ N AP.

 \ Q A¡ PB“y„ dÝetbvy$ R>¡. (âd¡e 8.9)
 \ PQ = QB ... ... (1)

  s¡ S> fus¡ D DQCdp„ F A¡ DC“y„ dÝetbvy$ R>¡ A“¡
FP N CQ.

 \ P A¡ DQ“y„ dÝetbvy$ R>¡.
 \ DP = PQ ... ... (2)

 (1) A“¡ (2) ‘f’u DP = PQ = QB A“¡
  DP + PQ + QB = BD.

  Apd, AF A“¡ EC A¡ rhL$Z® BD“y„ ÓZ kdp“ cpNdp„ 
rhcpS>“ L$f¡ R>¡.

 6.  D ABCdp„ Ð C L$pV$L$p¡Z R>¡. L$Z® AB“p dÝetbvy$ Mdp„’u 
‘kpf ’su A“¡ BC“¡ kdp„sf f¡Mp AC“¡ Ddp„ R>¡v$¡ R>¡.   
kprbs L$fp¡ L¡$, 

  (   i   )  D A¡ AC“y„ dÝetbvy$ R>¡. 

  (  ii  ) MD f AC

  (iii) CM = MA = 
2

1
AB

  D ABCdp„ Ð C L$pV$L$p¡Z R>¡. L$Z® AB“p dÝetbvy$ Mdp„’u 
‘kpf ’su A“¡ BC“¡ kdp„sf f¡Mp AC“¡ Ddp„ R>¡v$¡ R>¡.

 Ap’u âd¡e 8.9 dyS>b DM A¡ AC“¡ vy$cpN¡ R>¡.

 dpV¡$, D A¡ AC“y„ dÝetbvy$ R>¡. ... ‘qfZpd ( i )

 D ABCdp„ Ð C L$pV$M|Zp¡ R>¡.
 \ Ð C = 90°

 BC N DM A“¡ DC s¡d“u R>¡qv$L$p R>¡.
 \ Ð MDC + Ð DCB = 180°  (R>¡qv$L$p“u A¡L$ sfa“p 

A„s:L$p¡Z)
 \ Ð MDC + 90° = 180°

 \ Ð MDC = 90°

 Apd, MD A¡ AC“¡ g„b R>¡.
 A¡V$g¡ L¡$, MD f AC ... ‘qfZpd (ii)

 lh¡, D ADM A“¡ D CDMdp„,
 AD = CD (D A¡ AC“y„ dÝetbvy$ R>¡.)
 Ð ADM = Ð CDM (MD f AC lp¡hp’u L$pV$M|Zp)
 DM = DM (kpdpÞe bpSy>)
 \ bpM|bp dyS>b, D ADM @ D CDM

 \ AM = CM (CPCT) ... ... (1)

 hmu M A¡ AB“y„ dÝetbvy$ R>¡.

 \ AM = 
2

1
 AB  ... ... (2)

 (1) A“¡ (2) ‘f’u,

 CM = MA = 
2

1
AB kprbs ’pe. ... ‘qfZpd (iii)

11.  kdp„sfbpSy> QsyóL$p¡Z ABCD“u bpSy> BC“y„ dÝetbvy$ E R>¡. 

AB A“¡ DE“¡ g„bphsp s¡Ap¡ Fdp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, 

AF = 2AB.

12.  D ABCdp„, AB ‘f M A“¡ AC ‘f N tbvy$Ap¡ A¡hp„ R>¡ 

L¡$ S>¡’u AM = 
4

1
AB A“¡ AN = 

4

1
AC ’pe. kprbs 

L$fp¡ L¡$, MN = 
4

1
BC.

 3.  D ABCdp„, AD dÝeNp R>¡ A“¡ AD“y„ dÝetbvy$ E R>¡.

BE“¡ g„bphsp s¡ AC“¡ Fdp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, 

AF = 
3

1
AC.

14.  kprbs L$fp¡ L¡$, kdg„b QsyóL$p¡Z“p rhL$Zp£“p„ dÝetbvy$Ap¡“¡ 

Å¡X$hp’u dmsp¡ f¡MpM„X$ kdg„b QsyóL$p¡Z“u kdp„sfbpSy>Ap¡“¡ 

kdp„sf lp¡e R>¡.

×Y$uL$fZ dpV¡$“p v$pMgp
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15.  kdg„b QsyóL$p¡Z ABCDdp„ AB N CD A“¡ E A¡ AD“y„ 

dÝetbvy$ R>¡. Edp„’u AB“¡ kdp„sf v$p¡f¡g f¡Mp BC“¡ Fdp„ 

R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, F A¡ BC“y„ dÝetbvy$ R>¡ s’p

EF = 
2

1
(AB + CD).

16.  D ABCdp„, bpSy>Ap¡ AB, BC A“¡ CA“p„ dÝetbvy$Ap¡ A“y¾$d¡ 

D, E A“¡ F R>¡. Å¡ AB = 6 k¡du, BC = 7.2 k¡du A“¡ 

CA = 7.8 k¡du lp¡e, sp¡ D DEF“u ‘qfrdrs ip¡^p¡.

17.  D ABCdp„, bpSy>Ap¡ AB, BC A“¡ CA“p„ dÝetbvy$Ap¡ A“y¾$d¡ 

P, Q A“¡ R R>¡. Å¡ PQ = 5 k¡du, QR = 8 k¡du A“¡ 

RP = 6.5 k¡du lp¡e, sp¡ D ABC“u ‘qfrdrs ip¡^p¡.

18.  D ABCdp„, M A“¡ N A“y¾$d¡ AB A“¡ AC“p„ dÝetbvy$Ap¡ 

R>¡. Å¡ AB = 8 k¡du, AC = 7 k¡du A“¡ MN = 4.5 k¡du 

lp¡e, sp¡ D ABC“u ‘qfrdrs ip¡^p¡.

 9.  kprbs L$fp¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z“p ‘pk‘pk¡“p b¡ 

M|ZpAp¡“p qÜcpS>L$ ‘fõ‘f g„b lp¡e R>¡.

10.  D ABCdp„, AB ‘f M A“¡ AC ‘f N tbvy$Ap¡ A¡hp„ R>¡ 

L¡$ S>¡’u AM = 
4

1
AB A“¡ AN = 

4

1
AC ’pe. kprbs L$fp¡ 

L¡$, MN = 
4

1
BC.

11.  36 k¡du ‘qfrdrs ^fphsp„ lp¡e s¡hp Qpf Sy>v$p Sy>v$p g„bQp¡fk 

A’hp Qp¡fk“u g„bpC s’p ‘lp¡mpC“p„ dp‘ S>Zphp¡. Ap 

v$f¡L$ ApL©$rs“y„ n¡Óam ‘Z ip¡^p¡. sdpfy„ spfZ S>Zphp¡.

S>hpbp¡ : 6.  10.5 k¡du  7.  39 k¡du   8.  24 k¡du

11. g„bpC ‘lp¡mpC n¡Óam

g„bQp¡fk ABCD 15 k¡du 3 k¡du 45 k¡du2

g„bQp¡fk PQRS 12 k¡du 6 k¡du 72 k¡du2

g„bQp¡fk XYZW 10 k¡du 8 k¡du 80 k¡du2

Qp¡fk GBKS 9 k¡du 9 k¡du 81 k¡du2

spfZ :  kdp“ ‘qfrdrs ^fphsp g„bQp¡fkp¡ ‘¥L$u 

Qp¡fk“y„ n¡Óam dlÑd lp¡e R>¡.

l¡sygnu âï“p¡Ñf

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f ............ R>¡.

(g„b, vy$cpN¡, kdp“)

 ( 2 )  QsyóL$p¡Z“p Qpf¡e M|ZpAp¡“p¡ kfhpmp¡ ............ ’pe.

(90°, 180°, 360°)

 ( 3 )  kdp„sfbpSy> QsyóL$p¡Z“p¡ L$p¡C ‘Z rhL$Z® s¡“y„ b¡ 

............ rÓL$p¡Zp¡dp„ rhcpS>“ L$f¡ R>¡.

(kdê$‘, A¡L$ê$‘, NyfyL$p¡Z)

 ( 4 )  D ABCdp„ D A“¡ E A“y¾$d¡ AB A“¡ AC“p„

dÝetbvy$ R>¡. Å¡ BC = 8.2 k¡du lp¡e, sp¡ DE = 

......... k¡du. (16.4, 4.1, 8.2)

 ( 5 )  D PQR“u bpSy>Ap¡ PQ, QR A“¡ RP“p„ dÝetbvy$Ap¡ 

A“y¾$d¡ X, Y A“¡ Z R>¡. Å¡ D XYZ“u ‘qfrdrs 

12.7 k¡du lp¡e, sp¡ D PQR“u ‘qfrdrs ........... 

k¡du ’pe. (6.35, 12.7, 25.4)

 ( 6 )  D ABC“u bpSy>Ap¡ AB, BC A“¡ CA“p„ dÝetbvy$Ap¡ 

A“y¾$d¡ P, Q A“¡ R R>¡. Å¡ AB = 6.4 k¡du, 

BC = 4.6 k¡du A“¡ AC = 9.2 k¡du lp¡e, sp¡ 

PQ = ........... k¡du. (3.2, 2.3, 4.6)

 ( 7 )  kdbpSy> D ABC“u bpSy>Ap¡ AB, BC s’p CA“p„ 

dÝetbvy$Ap¡ A“y¾$d¡ X, Y A“¡ Z R>¡. Å¡ AB = 8.4 

k¡du lp¡e, sp¡ D XYZ“u ‘qfrdrs ........... k¡du 

’pe. (4.2, 8.4, 12.6)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ AB = 8 k¡du A“¡ 

BC = 5 k¡du lp¡e, sp¡ ABCD“u ‘qfrdrs ip¡^p¡.

 ( 2 )  D ABC“u bpSy>Ap¡ AB, BC A“¡ CA“p„ dÝetbvy$Ap¡ 

A“y¾$d¡ P, Q A“¡ R R>¡, sp¡ QsyóL$p¡Z PBCR L¡$hp¡ 

QsyóL$p¡Z R>¡?

 ( 3 )  S>¡ QsyóL$p¡Z“p kdp“ rhL$Zp£ ‘fõ‘f L$pV$M|Z¡ vy$cpN¡, s¡ 

QsyóL$p¡Z“p¡ âL$pf S>Zphp¡.

 ( 4 )  QsyóL $p ¡Z ABCDdp„ Ð A : Ð B : Ð C : Ð D 

= 3 : 4 : 5 : 6 lp¡e, sp¡ QsyóL$p¡Z“p kp¥’u “p“p M|Zp“y„ 

dp‘ ip¡^p¡.

 ( 5 )  g„bQp¡fk ABCDdp„ AB = 8 k¡du A“¡ BC = 15 k¡du 

lp¡e, sp¡ BD ip¡^p¡.

 ( 6 )  D ABCdp„ P A“¡ Q A“y¾$d¡ AB A“¡ AC“p„ dÝetbvy$ 

R>¡. Å¡ PQ + BC = 9.6 k¡du lp¡e, sp¡ BC ip¡^p¡.

 ( 7 )  g„bQp¡fk PQRSdp„ PQ = 21 k¡du A“¡  

QS = 29 k¡du lp¡e, sp¡ QR ip¡^p¡.

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ Ð A = 75° lp¡e, sp¡ 

Ð B = ......... .

  A. 75°  B. 150°  C. 15°  D. 105°
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 ( 2 )  kdbpSy> QsyóL$p¡Z PQRSdp„ SP = 14 k¡du lp¡e, sp¡ 

s¡“u ‘qfrdrs ......... k¡du ’pe.

  A. 28  B. 42  C. 56  D. 70

 ( 3 )  S>¡ QsyóL$p¡Z“p rhL$Zp£ L$pV$M|Z¡ R>¡v$¡ ‘f„sy ‘fõ‘f vy$cpN¡ 

“l] s¡ ......... R>¡.

  A. kdp„sfbpSy> QsyóL$p¡Z B. kdg„b QsyóL$p¡Z

  C. kdbpSy> QsyóL$p¡Z  D. ‘s„NpL$pf

 ( 4 )  kdp„sfbpSy> QsyóL$p ¡Z ABCDdp„ Ð A : Ð B : 

Ð C : Ð D = ......... i¼e R>¡.

  A. 4 : 5 : 4 : 5 B. 3 : 4 : 5 : 6

  C. 2 : 3 : 2 : 5 D. 1 : 2 : 3 : 4

 ( 5 )  kdbpSy> QsyóL$p¡Z PQRS“p rhL$Zp£ PR A“¡ QS 

Mdp„ R>¡v$¡ R>¡, sp¡ Ð PMQ = ......... .

  A. 45° B. 60° C. 90° D. 120°

 ( 6 )  g„bQp¡fk ABCDdp„ AB = 12 k¡du R>¡. Å¡ ABCD“y„ 

n¡Óam 72 k¡du2 lp¡e, sp¡ s¡“u ‘qfrdrs ......... 

k¡du ’pe.

  A. 6 B. 18 C. 24 D. 36

 ( 7 )  D ABC“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u 
D XYZ dm¡ R>¡. Å¡ D ABC“u kp¥’u dp¡V$u bpSy>“y„ 
dp‘ 12 k¡du A“¡ kp¥“u “p“u bpSy>“y„ dp‘ 5 k¡du 

lp¡e, sp¡ D XYZ“u kp¥’u dp¡V$u bpSy>“y„ dp‘ .........

k¡du ’pe.

  A. 12 B. 6 C. 5 D. 2.5

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 ) g„bQp¡fk“p kpdkpd¡“p M|Zp ‘|fL$ lp¡e R>¡.

 ( 2 )  v$f¡L$ g„bQp¡fk A¡ Qp¡fk ‘Z R>¡.

 ( 3 )  kdbpSy> QsyóL$p¡Z“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ 

Å¡X$hp’u g„bQp¡fk dm¡.

 ( 4 )  ‘s„NpL$pf“p rhL$Zp£ ‘fõ‘f L$pV$M|Z¡ vy$cpN¡ R>¡.

 ( 5 )  kdp„sfbpSy> QsyóL$p¡Z“p kpdkpd¡“p M|Zp ‘|fL$ lp¡e R>¡.

 ( 6 )  Qp¡fk“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u Qp¡fk 

dm¡.

 ( 7 )  b¡ A¡L$ê$‘ kdbpSy> rÓL$p¡Zp¡“¡ A¡L$ bpSy>’u Å¡X$sp„ Qp¡fk 

dm¡.

 5.  D ABC“u bpSy>Ap¡ AB, BC A“¡ CA“p„ dÝetbvy$Ap¡ A“y¾$d¡ 

X, Y A“¡ Z R>¡. Ap dprlsu“p k„v$c£ “uQ¡“p„ Å¡X$L$p„ ep¡Áe 

fus¡ Å¡X$p¡ :

rhcpN I rhcpN II

1.  Å¡ AB = 5.2 k¡du, sp¡ YZ = .........

2.    Å¡ BC = 8.4 k¡du, sp¡ XZ = .........

3.  Å¡ AC = 6.8 k¡du, sp¡ XY = .........

4.  Å¡ D ABCdp„ AB = BC lp¡e, sp¡  

D XYZdp„ .........

a. XZ = YZ

b. 2.4 k¡du

c. XY = YZ

d. 2.6 k¡du

e. 4.2 k¡du

f. 3.4 k¡du

S>hpbp¡

 1.  ( 1 ) vy$cpN¡ ( 2 ) 360°> ( 3 ) A¡L$ê$‘ ( 4 ) 4.1 ( 5 ) 25.4 ( 6 ) 4.6 ( 7 ) 12.6

 2.  ( 1 ) 26 k¡du ( 2 ) kdg„b QsyóL$p¡Z ( 3 ) Qp¡fk ( 4 ) 60° ( 5 ) 17 k¡du ( 6 ) 6.4 k¡du ( 7 ) 20 k¡du

 3.  ( 1 ) D. 105° ( 2 ) C. 56 ( 3 ) D. ‘s„NpL$pf ( 4 ) A. 4 : 5 : 4 : 5 ( 5 ) C. 90° ( 6 ) D. 36 ( 7 ) B. 6

 4.   ( 1 ) Mf$y„ ( 2 ) Mp¡V$$y„ ( 3 ) Mf$$y$„ ( 4 ) Mp¡V$$$y„ ( 5 ) Mp¡V$$y„ ( 6 ) Mf$$y„ ( 7 ) Mp¡V$$y„

 5. 1 ® d, 2 ® e, 3 ® f, 4 ® a.
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hsy®m
(CIRCLES)

9

epv$ fpMp¡

 ÆhpA¡ L$p¡C tbvy$ ApNm Ap„sf¡gp¡ M|Zp¡ :

*  f¡MpM„X¡$ tbvy$ ApNm Ap„sf¡g M|Zp¡ : Ap‘¡g f¡MpM„X$“u blpf“p

  tbvy$“¡ f¡MpM„X$“p„ A„Ðetbvy$Ap¡ kp’¡ 

Å¡X$hp’u S>¡ M|Zp¡ b“¡ s¡ M|Zp“¡ 

Ap‘¡g f¡MpM„X¡$ s¡ tbvy$ ApNm 

Ap„sf¡g M|Zp¡ (Subtended angle)

 L$l¡ R>¡. 

  Al], ApL©$rsdp„ f¡MpM„X$ AB“u blpf“y„ tbvy$ P R>¡. PA 

A“¡ PB v$p¡fhp’u Ð APB dm¡ R>¡, S>¡“¡ f¡MpM„X$ AB A¡ 

P ApNm Ap„sf¡g M|Zp¡ L$l¡hpe.

*  hsy®m“u ÆhpA¡ Ap„sf¡g M|Zp : O L¡$ÞÖhpmp hsy®mdp„ AB Æhp

  R>¡, P A¡ NyfyQp‘ AB ‘f“y„ tbvy$ R>¡ A“¡ Q A¡ gOyQp‘ 

AB ‘f“y„ tbvy$ R>¡.

  Al], Ð AOB A¡ Æhp AB A¡ 

L¡$ÞÖ O ApNm Ap„sf¡g M|Zp¡ R>¡,

Ð APB A¡ Æhp AB A¡ NyfyQp‘ ‘f“p 

tbvy$ P ApNm Ap„sf¡g M|Zp¡ R>¡ A“¡

Ð AQB A¡ Æhp AB A¡ gOyQp‘

 ‘f“p tbvy$ Q ApNm Ap„sf¡g M|Zp¡ R>¡. 

*  âd¡e 9.1 : hsy®m(A¡L$ê$‘ hsy®mp¡)“u kdp“ ÆhpAp¡, hsy®m“p 

L¡$ÞÖ (A“yê$‘ L¡$ÞÖ) ApNm kdp“ M|Zp Ap„sf¡ R>¡.

*  âd¡e 9.2 : Å¡ hsy®m(kdp“ 

hsy®mp¡)“u b¡ ÆhpAp¡ L¡$ÞÖ (A“yê$‘ 

L¡$ÞÖ) ApNm kdp“ M|Zp Ap„sf¡,

 sp¡ s¡ ÆhpAp¡ kdp“ R>¡. 

  D‘fp¡¼s b„“¡ âd¡e A¡L$buÅ“p âsu‘ R>¡. Å¡ AB = CD 

Ap‘¡g lp¡e, sp¡ Ð AOB = Ð COD kprbs ’pe A“¡ Å¡ 

Ð AOB = Ð COD Ap‘¡g lp¡e, sp¡ AB = CD kprbs ’pe.

õhpÝepe 9.1 ‘p“p “„. 105

11.  epv$ L$fp¡ L¡$ Å¡ b¡ hsy®mp¡“u rÓÄepAp¡ kdp“ lp¡e, sp¡ s¡ 

b¡ hsy®mp¡ kdp“ R>¡. kprbs L$fp¡ L¡$, kdp“ hsy®mp¡“u kdp“ 

ÆhpAp¡ s¡d“p L¡$ÞÖ ApNm kdp“ M|Zp Ap„sf¡ R>¡.

  O L¡$ÞÖ A“¡ P L¡$ÞÖ ^fphsp„ b¡ hsy®mp¡ kdp“ R>¡. D‘fp„s, 

O L¡$ÞÖhpmp hsy®m“u Æhp AB A“¡ P L¡$ÞÖhpmp hsy®m“u 

Æhp CD ‘Z kdp“ R>¡.

 D OAB A“¡ D PCDdp„,

 OA = PC A“¡ OB = PD (kdp“ hsy®mp¡“u rÓÄepAp¡)

 D‘fp„s, AB = CD (‘n)

 \ bpbpbp dyS>b, D OAB @ D PCD

 \ Ð AOB = Ð CPD

  Apd, kdp“ hsy®mp¡“u kdp“ ÆhpAp¡ s¡d“p L¡$ÞÖ ApNm 

kdp“ M|Zp Ap„sf¡ R>¡.

12.  kprbs L$fp¡ L¡$ A¡L$ê$‘ hsy®mp¡“u ÆhpAp¡ s¡d“p L¡$ÞÖ ApNm 

kdp“ M|Zp Ap„sf¡, sp¡ s¡ ÆhpAp¡ kdp“ R>¡.
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epv$ fpMp¡

 L¡$ÞÖdp„’u Æhp ‘f v$p¡f¡gp¡ g„b :

*  âd¡e 9.3 : hsy®m“p L¡$ÞÖdp„’u Æhp ‘f v$p¡f¡gp¡ g„b, Æhp“¡ 

vy$cpN¡ R>¡.

*  âd¡e 9.4 : hsy®m“p L¡$ÞÖdp„’u ‘kpf ’su f¡Mp Æhp“¡ vy$cpN¡, 

sp¡ s¡ f¡Mp Æhp“¡ g„b R>¡.

 D‘fp¡¼s b„“¡ âd¡e A¡L$buÅ“p âsu‘ R>¡.

*  ANÐe“y„ ‘qfZpd : hsy®m“u Æhp“p¡ g„bqÜcpS>L$ hsy®m“p 

L¡$ÞÖdp„’u ‘kpf ’pe R>¡.

*  f¡Mp A“¡ tbvy$ hÃQ¡“y„ A„sf : f¡Mp AB A“¡ s¡“u blpf“y„ 

tbvy$ P lp¡e, sp¡ Pdp„’u AB ‘f v$p¡f¡g g„b PM d¡mhp¡, 

Äep„ M A¡ AB “y„ tbvy$ lp¡e. Ap f¡MpM„X$ PM“u g„bpC“¡ 

tbvy$ P“y„ f¡Mp AB’u A„sf A’hp f¡Mp AB“y„ tbvy$ P’u 

A„sf L$l¡ R>¡. tbvy$ P f¡Mp AB ‘f lp¡e sp¡ s¡“y„ f¡Mp’u 

A„sf i|Þe ’pe.

 kdp“ ÆhpAp¡ A“¡ s¡d“y„ L¡$ÞÖ’u A„sf :

*  âd¡e 9.5 : hsy®m(A’hp A¡L$ê$‘ hsy®mp¡)“u kdp“ ÆhpAp¡ 

hsy®m“p L¡$ÞÖ(L¡$ÞÖp¡)’u kdp“ A„sf¡ Aph¡gu lp¡e R>¡.

*  âd¡e 9.6 : hsy®m(A¡L$ê$‘ hsy®m)“p L¡$ÞÖ(A“yê$‘ L¡$ÞÖ)’u 

kdp“ A„sf¡ Aph¡gu ÆhpAp¡ kdp“ lp¡e R>¡.

  O L¡$ÞÖ A“¡ P L¡$ÞÖ ^fphsp„ b¡ hsy®mp¡ kdp“ R>¡. D‘fp„s, 

O L¡$ÞÖhpmp hsy®mdp„ Æhp AB A¡ L¡$ÞÖ ApNm Ap„sf¡g 

Ð AOB A“¡ P L¡$ÞÖhpmp hsy®mdp„ Æhp CD A¡ L¡$ÞÖ ApNm 

Ap„sf¡g Ð CPD ‘Z kdp“ R>¡.

 D OAB A“¡ D PCDdp„,

 OA = PC A“¡ OB = PD (kdp“ hsy®mp¡“u rÓÄepAp¡)

 D‘fp„s, Ð AOB = Ð CPD (‘n)

 \ bpM|bp dyS>b, D OAB @ D PCD

 \ AB = CD

  Apd, A¡L$ê$‘ (kdp“) hsy®mp¡“u ÆhpAp¡ s¡d“p L¡$ÞÖ ApNm 

kdp“ M|Zp Ap„sf¡, sp¡ s¡ ÆhpAp¡ kdp“ R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p¡ v$pMgp¡

 1.  Å¡ hsy®m“u ‘fõ‘f R>¡v$su b¡ ÆhpAp¡ s¡d“p R>¡v$tbvy$dp„’u 

‘kpf ’sp ìepk kp’¡ kdp“ M|Zp b“ph¡, sp¡ kprbs L$fp¡ 

L¡$ s¡ ÆhpAp¡ kdp“ R>¡.

  O L¡$ÞÖhpmp hsy®m“u b¡ ÆhpAp¡ AB A“¡ CD A¡L$buÆ“¡ 

E tbvy$dp„ R>¡v$¡ R>¡. Ð AEQ = Ð DEQ ’pe s¡hp¡ Edp„’u 

‘kpf ’sp¡ ìepk PQ R>¡. (Sy>Ap¡ ApL©$rs)

  ÆhpAp¡ AB A“¡ CD ‘f A“y¾$d¡ g„b OL A“¡ OM v$p¡fp¡.

 lh¡,

 Ð LOE = 180° – 90° – Ð LEO

   (rÓL$p¡Z“p M|ZpAp¡“p kfhpmp“p¡ r“ed)

  = 90° – Ð LEO

  = 90° – Ð AEQ

  = 90° – Ð DEQ

  = 90° – Ð MEO = Ð MOE

 rÓL$p¡Zp¡ OLE A“¡ OMEdp„,

 Ð LEO = Ð MEO (‘n dyS>b Ð AEQ = Ð DEQ)

 Ð LOE = Ð MOE (D‘f kpqbs L$ey¯)

 EO = EO (kpdpÞe)

 dpV¡$, D OLE @ D OME (M|bpM| dyS>b)

 s¡ ‘f’u OL = OM (CPCT)

 Ap’u AB = CD (âd¡e 9.6)

 “p¢^ :  D OLE @ D OME kprbs L$fhp Ð LEO = Ð MEO, 

Ð OLE = Ð OME (L$pV$M|Zp) s’p EO = EO gC“¡ 

M|M|bp“p¡ D‘ep¡N ‘Z ’C iL¡$.
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õhpÝepe 9.2 ‘p“p “„. 107 – 108

11.  5 k¡du A“¡ 3 k¡du rÓÄephpmp„ b¡ hsy®mp¡ b¡ tbvy$dp„ R>¡v$¡ 

R>¡ A“¡ s¡d“p L¡$ÞÖ hÃQ¡“y„ A„sf 4 k¡du R>¡. kpdpÞe Æhp“u 

g„bpC ip¡^p¡.

  O L¡$ÞÖ A“¡ 5 k¡du rÓÄephpmy„ hsy®m P L¡$ÞÖ A“¡ 3 k¡du 

rÓÄephpmp hsy®m“¡ b¡ tbvy$Ap¡ A A“¡ Bdp„ R>¡v$¡ R>¡. Ap’u 

AB s¡Ap¡“u kpdpÞe Æhp R>¡.

 hmu, OP = 4 k¡du Ap‘¡g R>¡.

 OA = 5 k¡du A“¡ PA = 3 k¡du ’pe.

 D OAPdp„, OA2 = 52 = 25 A“¡

 OP2 + AP2 = 42 + 32 = 16 + 9 = 25

 Apd, D OAPdp„ OA2 = OP2 + AP2

  \ D OAP L$pV$L$p¡Z rÓL$p¡Z R>¡, S>¡dp„ OA L$Z® A“¡ Ð OPA 

L$pV$M|Zp¡ R>¡.

 Apd, O L¡$[ÞÖs hsy®mdp„ OP A¡ Æhp AB“¡ g„b R>¡.

 \ OP A¡ AB“¡ vy$cpN¡ R>¡.

 \ AB = 2PA = 2 × 3 = 6 k¡du

 Apd, Ap‘¡g hsy®mp¡“u kpdpÞe Æhp“u g„bpC 6 k¡du ’pe.

12.  Å¡ hsy®m“u b¡ kdp“ ÆhpAp¡ hsy®m“u A„v$f R>¡v$¡, sp¡ A¡L$ 

Æhp“p L$‘psp cpN A“¡ buÆ Æhp“p A“yê$‘ cpN kdp“ 

R>¡ s¡d kprbs L$fp¡.

  O L¡$[ÞÖs hsy®m“u kdp“ ÆhpAp¡ AB A“¡ CD ‘fõ‘f E 

tbvy$dp„ R>¡v$¡ R>¡.

 OM f AB s’p ON f CD v$p¡fp¡.

 \ AM = BM = 
2

1
AB A“¡ CN = DN = 

2

1
CD ’pe.

 ‘f„sy AB = CD R>¡.

 \ AM = BM = CN = DN ... ... (1)

 ÆhpAp¡ AB A“¡ CD kdp“ lp¡hp’u L¡$ÞÖ’u kdp“ A„sf¡ R>¡.

 \ OM = ON

 D OME A“¡ D ONEdp„,

 Ð OME = Ð ONE (L$pV$M|Zp)

 OE = OE (kpdpÞe bpSy>)

 OM = ON

 \ L$pL$bp dyS>b, D OME @ D ONE

 \ ME = EN ... ... (2)

 (1) A“¡ (2) ‘f’u,

 AM + ME = CN + NE

 \ AE = CE

 s¡ S> fus¡, BM – ME = DN – NE

 \ BE = DE

  Apd, hsy®m“u b¡ kdp“ ÆhpAp¡ AB A“¡ CD hsy®m“u 

A„v$f R>¡v$su lp¡hp’u s¡d“p A“yê$‘ cpNp¡ AE A“¡ CE s’p 

BE A“¡ DE kdp“ R>¡.

13.  Å¡ hsy®m“u b¡ kdp“ ÆhpAp¡ hsy®m“u A„v$f R>¡v$¡, sp¡ kprbs 

L$fp¡ L¡$ R>¡v$tbvy$“¡ L¡$ÞÖ kp’¡ Å¡X$su f¡Mp ÆhpAp¡ kp’¡ kdp“ 

M|Zp b“ph¡ R>¡.

  v$pMgp 3dp„ Ap‘¡g dprlsu v$pMgp 2“u dprlsu“¡ kdp“ 

R>¡. Ap’u Ap‘Z¡ v$pMgp 2“u kprbsu“p¡ ep¡Áe õ’p“ ky^u 

D‘ep¡N L$fuiy„.

 v$pMgp 2dp„ Ap‘Z¡ kprbs L$ey¯ L¡$,

 D OME @ D ONE

 \ Ð OEM = Ð OEN

 \ Ð OEA = Ð OEC

  Apd, R>¡v$tbvy$“¡ L¡$ÞÖ kp’¡ Å¡X$su f¡Mp ÆhpAp¡ kp’¡ kdp“ 

M|Zp b“ph¡ R>¡.

 4.  Å¡ O L¡$ÞÖhpmp b¡ kdL¡$ÞÖu (Concentric) hsy®mp¡(kdp“ 

L¡$ÞÖhpmp„ hsy®mp¡)“¡ A¡L$ f¡Mp A“y¾$d¡ A, B, C A“¡ Ddp„ 

R>¡v$¡, sp¡ kprbs L$fp¡ L¡$ AB = CD. (Sy>Ap¡ ApL©$rs)

  L¡$ÞÖ Odp„’u f¡Mp AD ‘f g„b OM v$p¡fp¡.

  dp¡V$p hsy®m“u Æhp AD ‘f L¡$ÞÖ Odp„’u g„b OM v$p¡f¡g 
R>¡. dpV$¡, M A¡ AD“y„ dÝetbvy$ R>¡.

 \ MA = MD ... ... (1)

  “p“p hsy®m“u Æhp BC ‘f L¡$ÞÖ Odp„’u g„b OM v$p¡f¡g 
R>¡. dpV¡$, M A¡ BC“y„ dÝetbvy$ R>¡.

 \ MB = MC ... ... (2)
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 (1)dp„’u (2) bpv$ L$fsp„,
 MA – MB = MD – MC

 \ AB = CD

 5.  A¡L$ rhlpfõ’p“dp„ 5 du rÓÄephpmp v$p¡f¡gp hsy®m ‘f fds 
fdhp dpV¡$ ÓZ R>p¡L$fuAp¡ f¡ídp, kgdp A“¡ d“v$u‘ Ecp„ 
R>¡. f¡ídp v$X$p“¡ kgdp sfa a¢L¡$ R>¡. kgdp d“v$u‘ sfa A“¡ 
d“v$u‘ f¡ídp sfa v$X$p¡ a¢L¡$ R>¡. Å¡ f¡ídp A“¡ kgdp hÃQ¡“y„ 
s’p kgdp A“¡ d“v$u‘ hÃQ¡“y„ v$f¡L$ A„sf 6 duV$f lp¡e, 
sp¡ f¡ídp A“¡ d“v$u‘ hÃQ¡“y„ A„sf L¡$V$gy„ li¡?

  Al] v$ip®h¡g hsy®m ‘f R, S A“¡ M A“y¾$d¡ f¡ídp, kgdp 

A“¡ d“v$u‘“p„ õ’p“ v$ip®h¡ R>¡.

 Ap’u OR = OM = OS = 5 duV$f (hsy®m“u rÓÄep)

 s’p RS = SM = 6 duV$f

 QsyóL$p¡Z ORSMdp„ OR = OM = 5 du A“¡

 RS = SM = 6 du

 dpV¡$, QsyóL$p¡Z ORSM ‘s„NpL$pf R>¡.

 Ap’u s¡“p¡ rhL$Z® OS A¡ rhL$Z® RM“¡ L$pV$M|Z¡ vy$cpN¡ R>¡.

 \ Ð RKO = 90° ... ... (1)

  hsy®m“p L¡$ÞÖ Odp„’u Æhp RM ‘f g„b OK R>¡. dpV¡$,

K A¡ RM“y„ dÝetbvy$ R>¡.

 \ RM = 2RK ... ... (2)

 L¡$ÞÖ Odp„’u Æhp RS ‘f g„b OL v$p¡fp¡.

 \ RL = 
2

1
RS = 

2

1
 × 6 = 3 du

 D RLOdp„ Ð L = 90°

 \ RO2 = OL2 + RL2

 \ 52 = OL2 + 32

 \ 25 = OL2 + 9

 \ OL2 = 16

 \ OL = 4 du

 lh¡, D ROS“y„ n¡Óam = 
2

1
 × RS × OL

  = 
2

1
 × OS × RK ((1) ‘f’u)

 \ RS × OL = OS × RK

 \ 6 × 4 = 5 × RK

 \ 24 = 5 × RK

 \ RK = 
5

24
 = 4.8 du

 hmu, RM = 2RK ((2) dyS>b)

 \ RM = 2 × 4.8

 \ RM = 9.6 du

 Apd, f¡ídp A“¡ d“v$u‘ hÃQ¡“y„ A„sf 9.6 du ’pe.

 6.  A¡L$ hkplsdp„ 20 duV$f rÓÄephpmy„ A¡L$ hsy®mpL$pf rhlpfõ’p“ 

Aph¡gy„ R>¡. ÓZ R>p¡L$fpAp¡ A„Ly$f, k¥ev$$ A“¡ X¡$rhX$ v$f¡L ‘p¡sp“p 

lp’dp„ fdL$X$p“p¡ V¡$rgap¡“ A¡L$buÅ kp’¡ hps L$fhp dpV¡$ fpMu“¡ 

hsy®m“u kudp ‘f kfMp A„sf¡ b¡W$p R>¡. v$f¡L$“p V¡$rgap¡““u 

v$p¡fu“u g„bpC ip¡^p¡.

  O L¡$[ÞÖs hsy®m A¡ rhlpfõ’p“ v$ip®h¡ R>¡ s’p A, S A“¡ 

D A“y¾$d¡ A„Ly$f, k¥ev$ A“¡ X¡$rhX$“p õ’p“ v$ip®h¡ R>¡. A„Ly$f, 

k¥ev$ A“¡ X¡$rhX$ kfMp A„sf¡ b¡W$p lp¡hp’u D ASD kdbpSy> 

rÓL$p¡Z R>¡.

  SD“p dÝetbvy$ Mdp„’u s¡“p¡ g„bqÜcpS>L$ v$p¡fsp„ s¡ O A“¡ 

A b„“¡dp„’u ‘kpf ’pe.

 ^pfp¡ L¡$, SM = x du

 \ SD = 2SM = 2x du

 kdbpSy> D ASD“y„ n¡Óam = 
4

3
 (bpSy>)2

 \ kdbpSy> D ASD“y„ n¡Óam = 
4

3
 × (2x)2

 \ kdbpSy> D ASD“y„ n¡Óam = 3 x2 ... ... (1)

 L$pV$L$p¡Z D OMSdp„ Ð M = 90°

 \ OM2 = OS2 – SM2 = (20)2 – (x)2 = 400 – x2

 \ OM = x400 – 2

 lh¡, D OSD“y„ n¡Óam = 
2

1
 × SD × OM

 \ D OSD“y„ n¡Óam = 
2

1
 × 2x × x400 – 2

 \ D OSD“y„ n¡Óam = x x400 – 2  ... ... (2)

 Al], D OAS, D OSD A“¡ D ODA A¡L$ê$‘ rÓL$p¡Zp¡ R>¡.

 D ASD“y„ n¡Óam = D OAS“y„ n¡Óam + D OSD“y„ n¡Óam

 + D ODA“y„ n¡Óam

 \ D ASD“y„ n¡Óam = 3 × D OSD“y„ n¡Óam

 \ 3  · x2 = 3 × x x400 – 2

 \ x = 3  · x400 – 2

 \ x2 = 3 (400 – x2)

 \ x2 = 1200 – 3x2
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11.  PQ A“¡ RS A¡ O L¡$[ÞÖs hsy®m“u b¡ kdp„sf ÆhpAp¡ 

R>¡. AB A¡ PQ“p¡ g„bqÜcpS>L$ R>¡, S>¡ RS“¡ Bdp„ A“¡ 

PQ“¡ Adp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, AB A¡ Æhp RS“¡

vy$cpN¡ R>¡.

12.  O L¡$[ÞÖs hsy®mdp„ AB Æhp A“¡ BC ìepk R>¡. Odp„’u AB 

‘f g„b OD v$p¡f¡g R>¡. kprbs L$fp¡ L¡$, OD = 
2

1
AC.

13.  O L¡$[ÞÖs hsy®m“p¡ ìepk 20 k¡du R>¡ A“¡ s¡“u Æhp AB“u 

g„bpC 12 k¡du R>¡. AB“y„ O’u A„sf ip¡^p¡.

14.  O L¡$[ÞÖs hsy®mdp„ AB A“¡ CD ÆhpAp¡ R>¡. AB = 48 k¡du, 

AB“y„ L¡$ÞÖ O’u A„sf 10 k¡du A“¡ CD“y„ L¡$ÞÖ O’u A„sf 

24 k¡du lp¡e, sp¡ CD“u g„bpC ip¡^p¡.

15.  O L¡$[ÞÖs hsy®mdp„ AB A“¡ CD kdp„sf ÆhpAp¡ R>¡, S>¡ L¡$ÞÖ“u 

rhfyÙ bpSy>A¡ Aph¡g R>¡. Å¡ AB = 30 k¡du, CD = 48 k¡du 

s’p AB A“¡ CD hÃQ¡“y„ A„sf 27 k¡du lp¡e, sp¡ hsy®m“u 

rÓÄep ip¡^p¡.

S>hpbp¡ : 3.  8 k¡du   4.  20 k¡du   5.  25 k¡du

 \ 4x2 = 1200

 \ x2 = 300

 \ x = 10 3

 SD = 2x = 2 × 10 3  = 20 3 du

 Apd, v$f¡L$“p V¡$rgap¡““u v$p¡fu“u g„bpC 20 3 du ’pe.

×Y$uL$fZ dpV¡$“p v$pMgp

epv$ fpMp¡

 hsy®m“p Qp‘¡ Ap„sf¡gp¡ M|Zp¡ :

*  Å¡ hsy®m“u b¡ Æhp kdp“ lp¡e, sp¡ s¡d“¡ A“yê$‘ Qp‘ 
A¡L$ê$‘ R>¡.

*  Å¡ hsy®m“p b¡ Qp‘ A¡L$ê$‘ lp¡e, sp¡ s¡d“¡ A“yê$‘ Æhp 
kdp“ R>¡.

*  hsy®m“p Qp‘¡ L¡$ÞÖ ApNm Ap„sf¡gp¡ M|Zp¡ : hsy®m“p Qp‘¡ L¡$ÞÖ 
ApNm Ap„sf¡gp¡ M|Zp¡ A¡V$g¡ s¡ Qp‘“u A“yê$‘ ÆhpA¡ L¡$ÞÖ 

ApNm Ap„sf¡gp¡ M|Zp¡. 

  gOyQp‘ AB L¡$ÞÖ ApNm gOyL$p¡Z

Ð AOB Ap„sf¡ R>¡ A“¡ NyfyQp‘ AB 

L¡$ÞÖ ApNm rh‘fusL$p¡Z Ð AOB

 Ap„sf¡ R>¡. 

*  hsy®m“p A¡L$ê$‘ Qp‘ A’hp kdp“ g„bpC“p Qp‘ L¡$ÞÖ ApNm 

kdp“ M|Zp Ap„sf¡ R>¡.

*  âd¡e 9.7 : hsy®m“p Qp‘¡ L¡$ÞÖ ApNm Ap„sf¡gp¡ M|Zp¡ s¡ Qp‘¡ hsy®m“p bpL$u“p cpN ‘f“p L$p¡C ‘Z tbvy$ ApNm Ap„sf¡gp M|Zp 

L$fsp„ bdZp¡ lp¡e R>¡.

                    

  Ð AOB = 2 Ð ACB kfmL$p¡Z Ð AOB = 2 Ð ACB rh‘fusL$p¡Z Ð AOB = 2 Ð ACB

 “p¢^ : A^®hsy®mdp„“p¡ M|Zp¡ L$pV$M|Zp¡ lp¡e R>¡.

*  âd¡e 9.8 : A¡L$ S> h©ÑM„X$dp„ Aph¡gp M|ZpAp¡ kdp“

lp¡e R>¡.

 

Ð AXB = Ð AYB

*  âd¡e 9.9 : Å¡ b¡ tbvy$Ap¡“¡ Å¡X$sp¡ f¡MpM„X$, A¡ f¡MpM„X$“¡ 
kdphsu f¡Mp“u A¡L$ S> bpSy>A¡ Aph¡gp„ buÅ„ b¡ tbvy$Ap¡ 
ApNm kdp“ M|Zp Ap„sf¡, sp¡ Qpf¡e tbvy$Ap¡ A¡L$ S> hsy®m 
‘f Aph¡gp„ R>¡. (Ap Qpf¡e tbvy$Ap¡ h©Ñue (Concyclic) 
tbvy$Ap¡ L$l¡hpe.)

*  Q¾$ue (Cyclic) QsyóL$p¡Z : S>¡ QsyóL$p¡Z“p„ b^p„ S>

rifp¡tbvy$Ap¡ A¡L$ S> hsy®m ‘f Aph¡gp„ lp¡e s¡ QsyóL$p¡Z“¡ 

Q¾$ue QsyóL$p¡Z L$l¡ R>¡.
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*  âd¡e 9.10 : Q¾$ue QsyóL$p¡Z“p kpdkpd¡“p M|ZpAp¡“u âÐe¡L$ 

Å¡X$“p M|ZpAp¡“p¡ kfhpmp¡ 180° ’pe R>¡.

*  âd¡e 9.11 : Å¡ QsyóL$p¡Z“p kpdkpd¡“p M|ZpAp¡“u Å¡X$“p 

M|ZpAp¡“p¡ kfhpmp¡ 180° lp¡e, sp¡ s¡ QsyóL$p¡Z Q¾$ue 

QsyóL$p¡Z R>¡.

  Apd, Å¡ QsyóL$p¡Z ABCD A¡ Q¾$ue QsyóL$p¡Z lp¡e, sp¡

Ð A + Ð C = Ð B + Ð D = 180° A“¡ Å¡ QsyóL$p¡Z 

ABCDdp„ Ð A + Ð C = Ð B + Ð D = 180° lp¡e, sp¡ 

ABCD Q¾$ue QsyóL$p¡Z R>¡. 

 “p¢^ :  Ð A + Ð C = 180° ‘f’u Ð B + Ð D = 180° 

Ap‘p¡Ap‘ dm¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

12.  Ap‘¡g ApL©$rsdp„, hsy®m“p¡ ìepk 

AB R>¡. hsy®m“u rÓÄep“p 

dp‘“u bfpbf Æhp CD R>¡. 

AC A“¡ BD“¡ g„bphsp„ s¡ 

tbvy$ E dp„ R>¡v$¡ R>¡. kprbs L$fp¡ 

 L¡$, Ð AEB = 60°. 

 OC, OD A“¡ BC Å¡X$p¡.

 rÓL$p¡Z ODC kdbpSy> rÓL$p¡Z R>¡.

 (OC = OD = CD = rÓÄep)

 dpV¡$, Ð COD = 60°

 lh¡, Ð CBD = 
2

1
 Ð COD (âd¡e 9.7)

 s¡ ‘f’u, Ð CBD = 30° ’pe.

 afu’u, Ð ACB = 90° (A^®hsy®mdp„“p¡ M|Zp¡)

 Ap’u Ð BCE = 180° – Ð ACB = 90°

 s¡ ‘f’u, Ð CEB = 90° – 30° = 60°,

 A¡V$g¡ L¡$, Ð AEB = 60° ’pe. 

13.  Ap‘¡g ApL© $rsdp„, ABCD 

Q¾$ue QsyóL$p¡Z R>¡ A“¡ AC 

s’p BD s¡“p rhL$Zp£ R>¡. 

Å¡ Ð DBC = 55° A“¡

Ð BAC = 45°, sp¡ Ð BCD

 ip¡^p¡. 

 Ð CAD = Ð DBC = 55° (A¡L$ S> h©ÑM„X$“p M|ZpAp¡)

 Ap’u Ð DAB = Ð CAD + Ð BAC

  = 55° + 45° = 100°

 ‘f„sy, Ð DAB + Ð BCD = 180°

(Q¾$ue QsyóL$p¡Z“p kpdkpd¡“p M|Zp)

 Ap’u Ð BCD = 180° – 100° = 80°

14.  b¡ hsy®mp¡ b¡ tbvy$Ap¡ A A“¡ Bdp„ R>¡v$¡ R>¡. Ap b¡ hsy®mp¡“p 

ìepk AD A“¡ AC R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$,

B A¡ f¡MpM„X$ DC ‘f Aph¡gy„ R>¡.

 AB Å¡X$p¡.

 Ð ABD = 90° (A^®hsy®mdp„“p¡ M|Zp¡)

 Ð ABC = 90° (A^®hsy®mdp„“p¡ M|Zp¡)

 Ap’u Ð ABD + Ð ABC = 90° + 90° = 180°

  dpV¡$, DBC A¡L$ f¡Mp R>¡. A¡V$g¡ L¡$, f¡MpM„X$ DC ‘f B 

Aph¡gy„ R>¡. 

 5.  kprbs L$fp¡ L¡$ Å¡ L$p¡C ‘Z QsyóL$p¡Z“p A„v$f“p M|ZpAp¡“p 

vy$cpS>L$p¡ hX¡$ QsyóL$p¡Z b“¡ (i¼e lp¡e), sp¡ s¡ Q¾$ue R>¡. 

  ApL©$rsdp„ QsyóL$p¡Z ABCD“p A„v$f“p M|ZpAp¡ A, B, C 

A“¡ D“p vy$cpS>L$p¡ A“y¾$d¡ AH, BF, CF A“¡ DH R>¡. s¡ 

QsyóL$p¡Z EFGH fQ¡ R>¡. 

  lh¡, Ð FEH = Ð AEB = 180° – Ð EAB – Ð EBA

   (ArcL$p¡Z s’p rÓL$p¡Z“p

   M|ZpAp¡“p kfhpmp“p¡ r“ed)

    = 180° – 
2

1
 (Ð A + Ð B)

  lh¡, Ð FGH = Ð CGD = 180° – Ð GCD – Ð GDC

   (ArcL$p¡Z s’p rÓL$p¡Z“p

   M|ZpAp¡“p kfhpmp“p¡ r“ed)

    = 180° – 
2

1
 (Ð C + Ð D)
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 Ap’u 

 Ð FEH + Ð FGH

 = 180° – 
2

1
(Ð A + Ð B) + 180° – 

2

1
(Ð C + Ð D)

 = 360° – 
2

1
(Ð A + Ð B + Ð C + Ð D)

 = 360° – 
2

1
× 360°

 = 360° – 180°

 = 180°

 dpV¡$, âd¡e 9.11 ‘f’u QsyóL$p¡Z EFGH Q¾$ue R>¡. 

õhpÝepe 9.3 ‘p“p “„. 112 – 113

11.  Ap‘¡g ApL©$rsdp„ O L¡$ÞÖhpmp hsy®m ‘f tbvy$Ap¡ A, B 

A“¡ C A¡hu fus¡ Aph¡gp„ R>¡ L¡$ S>¡’u Ð BOC = 30° A“¡ 

Ð AOB = 60° ’pe. Å¡ Qp‘ ABC rkhpe“p hsy®m ‘f 

tbvy$ D lp¡e, sp¡ Ð ADC ip¡^p¡.

  Ð AOC = Ð AOB + Ð BOC  (ApkÞ“L$p¡Z)

 \ Ð AOC = 60° + 30°

 \ Ð AOC = 90°

 lh¡, 2 Ð ADC = Ð AOC (âd¡e 9.7)

 \ Ð ADC = 
2

1
Ð AOC

 \ Ð ADC = 
2

1
 × 90°

 \ Ð ADC = 45°

12.  A¡L$ hsy®m“u Æhp A“¡ s¡“u rÓÄep kdp“ R>¡. Ap ÆhpA¡ 

gOyQp‘ ‘f“p tbvy$ ApNm A“¡ NyfyQp‘ ‘f“p tbvy$ ApNm 

Ap„sf¡gp M|Zp ip¡^p¡.

  O L¡$[ÞÖs hsy®m“u Æhp AB 

A“¡ rÓÄep PA kdp“ R>¡.

 \ D PABdp„ PA = PB = AB

 \ D PAB kdbpSy> rÓL$p¡Z R>¡.  

 \ Ð APB = 60°

 lh¡, 2Ð AYB = Ð APB

             (âd¡e 9.7)

 \ Ð AYB = 
2

1
Ð APB = 

2

1
× 60° = 30°

 QsyóL$p¡Z AXBY Q¾$ue QsyóL$p¡Z R>¡.

 \ Ð X + Ð Y = 180° (âd¡e 9.10)

 \ Ð X + 30° = 180°

 \ Ð X =150°

  Apd, gOyQp‘ ‘f“p tbvy$ X ApNm Ap„sf¡gp¡ M|Zp¡

150° R>¡ A“¡ NyfyQp‘ ‘f“p tbvy$ Y ApNm Ap„sf¡gp¡ M|Zp¡ 

30° R>¡.

13.  Ap‘¡g ApL©$rsdp„ Ð PQR = 100°; Äep„ P, Q A“¡ R A¡ 

O L¡$ÞÖhpmp hsy®m ‘f“p„ tbvy$Ap¡ R>¡. Ð OPR ip¡^p¡.

  Al] rh‘fusL$p¡Z Ð POR = 2 × Ð PQR (âd¡e 9.7)

 \ rh‘fusL$p¡Z Ð POR = 2 × 100° = 200°

 lh¡, Ð POR + rh‘fusL$p¡Z Ð POR = 360°

 \ Ð POR + 200° = 360°

 \ Ð POR = 160°

 D OPRdp„ OP = OR  (rÓÄepAp¡)

 \ Ð OPR = Ð ORP

 D OPRdp„ Ð OPR + Ð ORP + Ð POR = 180°

 \ Ð OPR + Ð OPR + 160° = 180°

 \ 2Ð OPR = 20°

 \ Ð OPR = 10°
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14.  Ap‘¡g ApL©$rsdp„ Ð ABC = 69°, Ð ACB = 31° R>¡, 

Ð BDC ip¡^p¡.

 D ABCdp„, Ð ABC + Ð ACB + Ð BAC = 180°

 \ 69° + 31° + Ð BAC = 180°

 \ 100° + Ð BAC = 180°

 \ Ð BAC = 80°

 lh¡, Ð BDC = Ð BAC (âd¡e 9.8)

 \ Ð BDC = 80°

 5.  Ap‘¡g ApL©$rsdp„ hsy®m ‘f Qpf tbvy$Ap¡ A, B, C A“¡ D 

Aph¡gp„ R>¡. AC A“¡ BD A¡ E tbvy$A¡ A¡hu fus¡ R>¡v$¡ R>¡ 

L¡$ S>¡’u Ð BEC = 130° A“¡ Ð ECD = 20°. Ð BAC 

ip¡^p¡.

  D CDEdp„ Ð BEC brlóL$p¡Z R>¡.

 \ Ð BEC = Ð ECD + Ð EDC

 \ 130° = 20° + Ð BDC

 \ Ð BDC = 110°

 lh¡, Ð BAC = Ð BDC (âd¡e 9.8)

 \ Ð BAC = 110°

16.  Q¾$ue QsyóL$p¡Z ABCD“p rhL$Zp£ E tbvy$A¡ R>¡v$¡ R>¡. Å¡ 

Ð DBC = 70°, Ð BAC = 30°, sp¡ Ð BCD ip¡^p¡ A“¡ 

Å¡ AB = BC, sp¡ Ð ECD ip¡^p¡.

 Ð DAC = Ð DBC (âd¡e 9.8)

 \ Ð DAC = 70°

 Ð BAD = Ð BAC + Ð DAC (ApkÞ“L$p¡Z)

 \ Ð BAD = 30° + 70°

 \ Ð BAD = 100°

 Q¾$ue QsyóL$p¡Z ABCDdp„,

 Ð BAD + Ð BCD = 180° (âd¡e 9.10)

 \ 100° + Ð BCD = 180°

 \ Ð BCD = 80°

 D ABCdp„ AB = BC lp¡e, sp¡ Ð BAC = Ð BCA

 \ 30° = Ð BCA

 \ Ð BCA = 30°

 Ð BCD = Ð BCA + Ð ACD (ApkÞ“L$p¡Z)

 \ 80° = 30° + Ð ACD

 \ Ð ACD = 50°

 \ Ð ECD = 50°

17.  Å¡ Q¾$ue QsyóL$p¡Z“p rhL$Zp£ A¡ QsyóL$p¡Z“p„ rifp¡tbvy$Ap¡dp„’u 

‘kpf ’sp hsy®m“p ìepk lp¡e, sp¡ kprbs L$fp¡ L¡$ s¡

g„bQp¡fk R>¡.

  Q¾$ue QsyóL$p¡Z ABCD“p„ tbvy$Ap¡ O L¡$[ÞÖs hsy®m ‘f Aph¡gp„ 

R>¡ s’p AC A“¡ BD s¡ hsy®m“p ìepk R>¡.

 AC ìepk lp¡hp’u Ð ABC = Ð ADC = 90°

(A^®hsy®mdp„“p¡ M|Zp¡)

 BD ìepk lp¡hp’u Ð BCD = Ð BAD = 90°

 (A^®hsy®mdp„“p¡ M|Zp¡)

  Apd, QsyóL$p¡Z ABCD“p Qpf¡e M|Zp Ð BAD, Ð ABC, 

Ð BCD A“$¡ Ð ADC L$pV$M|Zp R>¡.

 \ QsyóL$p¡Z ABCD g„bQp¡fk R>¡.

 8.  Å¡ kdg„b QsyóL$p¡Z“u kdp„sf “ lp¡e s¡hu bpSy>Ap¡ kdp“ 

lp¡e, sp¡ kprbs L$fp¡ L¡$ s¡ Q¾$ue R>¡.

  kdg„b QsyóL$p¡Z ABCDdp„ AB N CD A“¡ AD = BC.

 A A“¡ Bdp„’u CD ‘f A“y¾$d¡ g„b AM s’p BN v$p¡fp¡.



 9. hsy®m 105

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

 D AMD A“¡ D BNCdp„

 Ð AMD = Ð BNC (L$pV$M|Zp)

 L$Z® AD = L$Z® BC (‘n)

 AM = BN (b¡ kdp„sf f¡MpAp¡ hÃQ¡“y„ A„sf)

 \ L$pL$bp dyS>b, D AMD @ D BNC

 \ Ð ADM = Ð BCN (CPCT)

 \ Ð ADC = Ð BCD

 lh¡, AB N CD A“¡ AD s¡d“u R>¡qv$L$p R>¡.

 \ Ð BAD + Ð ADC = 180°  (R>¡qv$L$p“u A¡L$ sfa“p 

A„s:L$p¡Z)

 \ Ð BAD + Ð BCD = 180°

 Apd, QsyóL$p¡Z ABCDdp„ Ð A + Ð C = 180°

 dpV¡$, QsyóL$p¡Z ABCD Q¾$ue QsyóL$p¡Z R>¡.

 9.  b¡ hsy®mp¡ A¡L$buÅ“¡ b¡ tbvy$Ap¡ B A“¡ Cdp„ R>¡v$¡ R>¡. Bdp„’u 

‘kpf ’sp„ b¡ f¡MpM„X$ ABD A“¡ PBQ hsy®mp¡“¡ A“y¾$d¡ 

A, D A“¡ P, Qdp„ R>¡v$¡ s¡ fus¡ v$p¡f¡gp„ R>¡. (Sy>Ap¡ ApL©$rs) 

kprbs L$fp¡ L¡$, Ð ACP = Ð QCD.

  Ð ACP A“¡ Ð ABP A¡L$ S> h©ÑM„X$dp„ Aph¡gp M|Zp R>¡.

 \ Ð ACP = Ð ABP (âd¡e 9.8) ... ... (1)

 Ð QCD A“¡ Ð QBD A¡L$ S> h©ÑM„X$dp„ Aph¡gp M|Zp R>¡.

 \ Ð QCD = Ð QBD (âd¡e 9.8) ... ... (2)

 hmu, Ð ABP A“¡ Ð QBD ArcL$p¡Z R>¡.

 \ Ð ABP = Ð QBD ... ... (3)

 (1), (2) A“¡ (3) ‘f’u,

 Ð ACP = Ð QCD

10.  Å¡ rÓL$p¡Z“u b¡ bpSy>Ap¡ ìepk ’pe s¡hu fus¡ hsy®mp¡ v$p¡f¡gp„ 

lp¡e, sp¡ kprbs L$fp¡ L¡$ Ap hsy®mp¡“y„ A¡L$ R>¡v$tbvy$ rÓL$p¡Z“u 

ÓuÆ bpSy> ‘f Aph¡gy„ R>¡.

  D ABC“u bpSy>Ap¡ AB A“¡ AC ìepk ’pe s¡ fus¡ hsy®mp¡ 

v$p¡f¡g R>¡, S>¡ A¡L$buÅ“¡ A A“¡ P tbvy$dp„ R>¡v$¡ R>¡.

 kpdpÞe Æhp AP v$p¡fp¡.

 AB ìepk lp¡hp’u Ð APB A^®hsy®m¡ Ap„sf¡gp¡ M|Zp¡ R>¡.

 \ Ð APB = 90°

 AC ìepk lp¡hp’u Ð APC A^®hsy®m¡ Ap„sf¡gp¡ M|Zp¡ R>¡.

 \ Ð APC = 90°

 Ap’u Ð APB + Ð APC = 90° + 90° = 180°

  Ð APB A“¡ Ð APC kpdpÞe cyS> AP ^fphsp ApkÞ“L$p¡Z 

R>¡ A“¡ s¡d“p¡ kfhpmp¡ 180° R>¡.

 \ Ð APB A“¡ Ð APC f¥rML$ Å¡X$“p M|Zp R>¡.

 \ tbvy$ P A¡ D ABC“u ÓuÆ bpSy> BC ‘f Aph¡gy„ R>¡.

11.  L$Z® AC lp¡e s¡hp b¡ L$pV$L$p¡Z rÓL$p¡Z ABC A“¡ ADC R>¡. 

kprbs L$fp¡ L¡$, Ð CAD = Ð CBD.

 ApL©$rs (1) ApL©$rs (2)

  ApL©$rs (1)dp„ f¡MpM„X$ AC f¡Mp“u A¡L$ S> sfa Aph¡gp„ 

tbvy$Ap¡ B A“¡ D ApNm kdp“ M|Zp Ap„sf¡ R>¡. Ap’u 

âd¡e 9.9 dyS>b Qpf¡e tbvy$Ap¡ A¡L$ S> hsy®m ‘f Aph¡gp„ R>¡.

 lh¡, Ð CAD A“¡ Ð CBD A¡L$ S> h©ÑM„X$dp„ Aph¡gp M|Zp R>¡.

 \ Ð CAD = Ð CBD (âd¡e 9.8)

 ApL©$rs (2)dp„ QsyóL$p¡Z ABCDdp„ Ð B = Ð D = 90°

 A¡V$g¡ L¡$, Ð B + Ð D = 180°

 dpV¡$, ABCD Q¾$ue QsyóL$p¡Z R>¡.

  Al], Ð CAD A“¡ Ð CBD A¡L$ S> h©ÑM„X$dp„ Aph¡gp 

M|Zp R>¡.

 \ Ð CAD = Ð CBD (âd¡e 9.8)
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12.  kprbs L$fp¡ L¡$, Q¾$ue kdp„sfbpSy> QsyóL$p¡Z A¡ g„bQp¡fk R>¡.

  QsyóL$p¡Z ABCD Q¾$ue kdp„sfbpSy> QsyóL$p¡Z R>¡.

 ABCD Q¾$ue QsyóL$p¡Z R>¡.

 \ Ð A + Ð C = 180°

 A“¡ Ð B + Ð D=180° ... ... (1)

 ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

 \ Ð A = Ð C A“¡ Ð B = Ð D ... ... (2)

 (1) A“¡ (2) ‘f’u,

 Ð A = Ð B = Ð C = Ð D = 90°

 Apd, QsyóL$p¡Z ABCD“p Qpf¡e M|Zp L$pV$M|Zp R>¡.

 dpV¡$, ABCD g„bQp¡fk R>¡.

 Apd, Q¾$ue kdp„sfbpSy> QsyóL$p¡Z A¡ g„bQp¡fk R>¡.

×Y$uL$fZ dpV¡$“p v$pMgp

11.  ABCD Q¾$ue QsyóL$p¡Z R>¡. Å¡ AD N BC A“¡ Ð B = 70° 

lp¡e, sp¡ ABCD“p bpL$u“p M|Zp ip¡^p¡.

12.  Q¾$ue QsyóL$p¡Z ABCD “p rhL$Zp£ AC A“¡ BD tbvy$ Pdp„ 

R>¡v$¡ R>¡. Å¡ Ð DBC = 70° A“¡ Ð BAC = 30° lp¡e, sp¡ 

Ð BCD ip¡^p¡.

13.  O L¡$[ÞÖs hsy®mdp„ AB ìepk R>¡ A“¡ ABCD Q¾$ue QsyóL$p¡Z 

R>¡. Å¡ Ð ADC = 140° lp¡e, sp¡ Ð BAC ip¡^p¡.

14.  Q¾$ue QsyóL$p¡Z ABCDdp„ AD N BC R>¡. kprbs L$fp¡ L¡$, 

AB = CD.

15.  D ABCdp„ AB = AC R>¡. AB“¡ ìepk gC“¡ v$p¡f¡g hsy®m 

BC“¡ Ddp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, D A¡ BC“y„ dÝetbvy$ R>¡.

 6.  Ap‘¡g ApL©$rsdp„ Å¡ Ð BCD = 43° A“¡ Ð BAE = 62° 

lp¡e, sp¡ a, b, c A“¡ d“u tL$dsp¡ ip¡^p¡.

 7.  P L¡$[ÞÖs hsy®m“u rÓÄep 20 k¡du R>¡. AB A¡ P L¡$[ÞÖs 

hsy®m“u A¡L$ Æhp R>¡. Å¡ AB = 32 k¡du lp¡e, sp¡ AB“y„ 

P’u A„sf ip¡^p¡.

 8.  D ABCdp„ AB = AC R>¡. B A“¡ Cdp„’u ‘kpf ’sy„ A¡L$ 

hsy®m AB A“¡ AC“¡ A“y¾$d¡ X A“¡ Ydp„ R>¡v$¡ R>¡. kprbs 

L$fp¡ L¡$, XY N BC.

 9.  rÓL$p¡Z ABC“p M|ZpAp¡ A, B A“¡ C“p vy$cpS>L$p¡, rÓL$p¡Z“p 

‘qfhsy®m“¡ A“y¾$d¡ D, E A“¡ Fdp„ R>¡v$¡ R>¡. kprbs L$fp¡ 

L¡$, rÓL$p¡Z DEF“p M|ZpAp¡ 90° – 
2

1
A, 90° – 

2

1
B A“¡ 

90° – 
2

1
C R>¡.

S>hpbp¡ : 1. Ð A = 110°, Ð C = 70°, Ð D = 110°

 2. 80°

 3. 50°

 6. a = 105°, b = 13°, c = 62°, d = 75°

 7. 12 k¡du

l¡sygnu âï“p¡Ñf

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  hsy®m“y„ L¡$ÞÖ hsy®m“p v$f¡L$ tbvy$’u ............ A„sf¡ 

lp¡e R>¡. (dlÑd, gOysd, kdp“)

 ( 2 ) hsy®m“u ‘|Z® g„bpC“¡ hsy®m“p¡ ............ L$l¡ R>¡.  

 (Qp‘, Æhp, ‘qfO)

 ( 3 )  hsy®m“u L$p¡C ‘Z rÓÄep“y„ dp‘ s¡“p ìepk L$fsp„ 

............ lp¡e. (bdÏ„, AX$^y„, Ar^L$)

 ( 4 )  hsy®m“p ÓZ rcÞ“ tbvy$Ap¡ L$v$u ‘Z ............ “ 

lp¡e. (kdf¡M, Akdf¡M, NyfyL$p¡Z ‘f“p„ tbvy$Ap¡)

 ( 5 )  hsy®m“p„ b¡ rcÞ“ tbvy$Ap¡“¡ Å¡X$sp f¡MpM„X$“¡ hsy®m“u 

............ L$l¡ R>¡. (rÓÄep, Æhp, Qp‘)

 ( 6 )  Q¾$ue QsyóL$p¡Z“p kpdkpd¡“p M|Zp ............ lp¡e.

 (L$p¡qV$L$p¡Z, ‘|fL$L$p¡Z, kdp“)

 ( 7 )  Q¾$ue QsyóL$p¡Z lp¡e s¡hp¡ kdp„sfbpSy> QsyóL$p¡Z 

............ R>¡. (Qp¡fk, kdbpSy> QsyóL$p¡Z, g„bQp¡fk)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  AB A“¡ CD A¡ P L¡$[ÞÖs hsy®m“u kdp“ ÆhpAp¡ R>¡. 

Å¡ Ð APB = 85° lp¡e, sp¡ Ð CPD ip¡^p¡.



 9. hsy®m 107

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

 ( 2 )  P L¡$[ÞÖs hsy®m“u kp¥’u dp¡V$u Æhp AB“y„ dp‘ 15 k¡du 

lp¡e, sp¡ hsy®m“u rÓÄep ip¡^p¡.

 ( 3 )  P L¡$[ÞÖs hsy®m“u AB Æhp R>¡ A“¡ C A¡ NyfyQp‘“y„ 

tbvy$ R>¡. Å¡ Ð ACB = 42° lp¡e, sp¡ Ð APB ip¡^p¡.

 ( 4 )  Q¾$ue QsyóL$p¡Z ABCDdp„ Ð A : Ð C = 4 : 5 lp¡e, 

sp¡ Ð C ip¡^p¡.

 ( 5 )  Q¾$ue QsyóL$p¡Z ABCD“u bpSy> AB“¡ B sfa M ky^u 

g„bph¡g R>¡. Å¡ Ð CBM = 100° lp¡e, sp¡ Ð ADC 

ip¡^p¡.

 ( 6 )  P L¡$[ÞÖs hsy®m“u AB Æhp R>¡ A“¡ C A¡ NyfyQp‘“y„ 

tbvy$ R>¡. Å¡ Ð ACB + Ð APB = 135° lp¡e, sp¡ 

Ð ACB ip¡^p¡.

 ( 7 )  Q¾$ue QsyóL$p¡Z ABCDdp„ Å¡ Ð A = (3x + 20)° A“¡ 

Ð C = (2x + 10)° lp¡e, sp¡ x ip¡^p¡.

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  P  L¡$[ÞÖs hsy®m“u Æhp AB“u g„bpC 16 k¡du R>¡ 

A“¡ s¡“y„ L¡$ÞÖ’u A„sf 15 k¡du R>¡, sp¡ hsy®m“u rÓÄep  

......... k¡du lp¡e.

  A. 20  B. 22  C. 14  D. 17

 ( 2 )  O L¡$[ÞÖs hsy®mdp„ AB Æhp R>¡. Å¡ Ð AOB = 60° 

lp¡e, sp¡  OAB ......... rÓL$p¡Z R>¡.

  A. kdqÜcyS>  B. kdcyS>  C. L$pV$L$p¡Z  D. rhjdcyS>

 ( 3 )  AB ìepkhpmp hsy®m ‘f tbvy$ P R>¡. Å¡ PABdp„ 

Ð A = 48° lp¡e, sp¡ Ð B = ......... .

  A. 48°  B. 96°  C. 42°  D. 24°

 ( 4 )  P L¡$[ÞÖs hsy®m“u ÆhpAp¡ AB A“¡ CD L$pV$M|Z¡ 

tbvy$ Mdp„ R>¡v$¡ R>¡. Å¡ Ð MAD = 55° lp¡e, sp¡ 

Ð ABC = ......... . 

  A. 35°  B. 55°  C. 110°  D. 45°

 ( 5 )  Q¾$ue QsyóL$p¡Z ABCDdp„ Ð A : Ð B : Ð C : Ð D =  

......... i¼e R>¡.

  A. 2 : 3 : 2 : 3 B. 4 : 5 : 6 : 3

  C. 3 : 4 : 6 : 5 D. 4 : 6 : 3 : 5

 ( 6 )  Q¾$ue QsyóL$p¡Z ABCDdp„ Ð A : Ð C = 17 : 19 lp¡e, 

sp¡ Ð A = ......... .

   A. 85°  B. 95°  C. 80°  D. 100°

 ( 7 )  P L¡$[ÞÖs hsy®m“u AB Æhp R>¡ A“¡ C A¡ NyfyQp‘“y„ 

tbvy$ R>¡. Å¡ Ð ACB + Ð APB = 210° lp¡e, sp¡ 

Ð APB = ......... . 

  A. 105°  B. 70°  C. 140°  D. 80°

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 )  hsy®m“u Æhp“p„ sdpd tbvy$Ap¡ hsy®m ‘f lp¡e.

 ( 2 )  Q¾$ue QsyóL$p¡Z“p ‘pk‘pk¡“p M|Zp ‘|fL$ lp¡e R>¡.

 ( 3 )  A¡L$ S> hsy®m“u b¡ Akdp“ ÆhpAp¡ ‘¥L$u “p“u Æhp 

L¡$ÞÖ’u “ÆL$ lp¡e.

 ( 4 )  hsy®mdp„ A„sN®s kdp„sfbpSy> QsyóL$p¡Z kdbpSy> QsyóL$p¡Z 

lp¡e.

 ( 5 )  A¡L$ S> hsy®m“u b¡ ÆhpAp¡ ‘fõ‘f vy$cpN¡, sp¡ s¡ b„“¡ 

ìepk lp¡e.

 ( 6 )  hsy®mdp„ A„sN®s kdbpSy> QsyóL$p¡Z Qp¡fk lp¡e.

 ( 7 )  Q¾$ue QsyóL$p¡Z“p¡ L$p¡C ‘Z M|Zp¡ NyfyL$p¡Z “ lp¡C iL¡$.

 5.  P L¡$[ÞÖs hsy®m“u AB Æhp R>¡ A“¡ C A¡ NyfyQp‘“y„ tbvy$ 

R>¡. s¡ k„v$c£ ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1.  Å¡ PA = 10 k¡du A“¡ AB = 16 k¡du 

lp¡e, sp¡ AB“y„ P’u A„sf = .......... k¡du

2.  Å¡ Ð ACB = 70° lp¡e, sp¡ 

Ð APB = ..........°

3.  Å¡ Ð APB = 50° lp¡e, sp¡ 

Ð ACB = ..........°

4.  Å¡ Ð APB + Ð ACB = 120° lp¡e, sp¡ 

Ð ACB = ..........°

5.  Å¡ AB = 10 k¡du A“¡ AB“y„ P’u A„sf 

= 12 k¡du lp¡e, sp¡ PA = .......... k¡du

6.  Å¡ Ð APB + Ð ACB = 195° lp¡e, sp¡ 

Ð APB = ..........°

a. 40

b. 25

c. 13

d. 6

e. 100

f. 140

g. 20

h. 130

S>hpbp¡

 1.  ( 1 ) kdp“ ( 2 ) ‘qfO> ( 3 ) AX$^y„ ( 4 ) kdf¡M ( 5 ) Æhp ( 6 ) ‘|fL$L$p¡Z ( 7 ) g„bQp¡fk

 2.  ( 1 ) 85° ( 2 ) 7.5 k¡du ( 3 ) 84° ( 4 ) 100° ( 5 ) 100° ( 6 ) 45° ( 7 ) 30

 3.  ( 1 ) D. 17 ( 2 ) B. kdcyS> ( 3 ) C. 42° ( 4 ) A. 35° ( 5 ) C. 3 : 4 : 6 : 5 ( 6 ) A. 85° ( 7 ) C. 140°

 4.   ( 1 ) Mp¡V$$y„ ( 2 ) Mp¡V$$y„ ( 3 ) Mp¡V$$$y$„ ( 4 ) Mp¡V$$$$y„ ( 5 ) Mf$$y„ ( 6 ) Mf$$y„ ( 7 ) Mp¡V$$$$y„

 5.  1 ® d, 2 ® f, 3 ® b, 4 ® a, 5 ® c, 6 ® h.
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l¡fp¡““y„ k|Ó
(HERON’S FORMULA)

10

epv$ fpMp¡

*  rÓL$p¡Z“y„ n¡Óam : rÓL$p¡Z“y„ n¡Óam ip¡^hp dpV¡$ h‘fpsp

“uQ¡“p„ k|Ó’u Ap‘Z¡ ‘qfrQs R>uA¡ :

 rÓL$p¡Z“y„ n¡Óam = 
2

1
 × ‘pep¡ × h¡^

  Qp¡½$k âL$pf“p rÓL$p¡Z dpV¡$ Ap S> k|Ó buÅ õhê$‘¡ fS|> ’C 

iL¡$ R>¡. S>¡d L¡$ L$pV$L$p¡Z rÓL$p¡Z“p n¡Óam dpV¡$ “uQ¡ dyS>b 

k|Ó gC iL$pe :

 L$pV$L$p¡Z rÓL$p¡Z“y„ n¡Óam

 = 
2

1
 × L$pV$M|Zp¡ b“phsu b¡ bpSy>Ap¡“p¡ NyZpL$pf

  kdbpSy> rÓL$p¡Z dpV¡$ ‘pe’pNp¡fk“p âd¡e“p D‘ep¡N Üpfp 

h¡^ ip¡^uA¡, sp¡ k|Ó “uQ¡ dyS>b“p õhê$‘dp„ a¡fhpe :

  kdbpSy> rÓL$p¡Z“y„ n¡Óam = 
4

3
 × (bpSy>)2 

  kdqÜcyS> rÓL$p¡Zdp„ ‘Z Å¡ ÓZ bpSy>“p„ dp‘ ÅZsp lp¡CA¡, 

sp¡ ‘pe’pNp¡fk“p âd¡e ‘f’u h¡^“y„ dp‘ ÅZu iL$pe A“¡ 

d|m k|Ó“p¡ D‘ep¡N ’C iL¡$. ‘f„sy, rhjdbpSy> rÓL$p¡Z“u 

ÓZ¡e bpSy>“p dp‘ ÅZsp lp¡CA¡ sp¡‘Z h¡^“y„ dp‘ ip¡^u 

“ iL$uA¡.

*  l¡fp¡““y„ k|Ó : L$p¡C ‘Z âL$pf“p L$p¡C ‘Z rÓL$p¡Z“u ÓZ¡e 

bpSy>Ap¡“p„ dp‘ ÅZsp lp¡CA¡ sp¡ s¡ ‘f’u rÓL$p¡Z“y„ n¡Óam 

ip¡^hp“y„ k|Ó l¡fp¡“ “pd“p NrZsip”uA¡ Apàey„ R>¡.

 l¡fp¡““y„ k|Ó “uQ¡ dyS>b R>¡ :

 rÓL$p¡Z“y„ n¡Óam = ( ) ( ) ( )s s a s b s c– – – ,

  Äep„, a, b A“¡ c rÓL$p¡Z“u ÓZ bpSy>Ap¡“p„ dp‘ v$ip®h¡ R>¡ 

A“¡ s = 
a b c

2

+ +
 A¡ rÓL$p¡Z“u A^®‘qfrdrs R>¡.

*  n¡Óam“p A¡L$d : L$p¡C kdsg ApL©$rs“p n¡Óam“p¡ A¡L$d Qp¡fk 

duV$f (du2) A’hp Qp¡fk k¡[ÞV$duV$f (k¡du2) hN¡f¡ gMpe. 

S>du““p “p“p-dp¡V$p àgp¸V$“y„ n¡Óam l¡¼V$fdp„ gMpe R>¡.

 1 l¡¼V$f = 10,000 du2

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11.  A¡L$ rÓL$p¡Z“u ‘qfrdrs 32 k¡du A“¡ b¡ bpSy> 8 k¡du A“¡ 

11 k¡du lp¡e, sp¡ s¡“y„ n¡Óam ip¡^p¡. (Sy>Ap¡ ApL©$rs)

  Al], rÓL$p¡Z“u ‘qfrdrs = 32 k¡du, a = 8 k¡du A“¡ 

b = 11 k¡du.

 ÓuÆ bpSy> c = 32 k¡du – (8 + 11) k¡du = 13 k¡du

 Al], 2s = 32, A’p®s¹ s = 16 k¡du

 s – a = (16 – 8) k¡du = 8 k¡du

 s – b = (16 – 11) k¡du = 5 k¡du

 s – c = (16 – 13) k¡du = 3 k¡du

 Ap’u rÓL$p¡Z“y„ n¡Óam = ( ) ( ) ( )s s a s b s c– – –

   = 16 8 5 3× × ×  k¡du2

   = 8 30
 k¡du2 

 2.  A¡L$ rÓL$p¡ZpL$pf bNuQp ABC“u bpSy>Ap¡ 120 du, 80 du 

A“¡ 50 du R>¡. (Sy>Ap¡ ApL©$rs) ^r“ep dpmuA¡ b^u S> sfa 

spf“u hpX$ bp„^hp“u R>¡ A“¡ A„v$f sfa Opk hphhp“y„ R>¡. 

s¡“¡ L¡$V$gp n¡Óamdp„ hphZu L$fhp“u fl¡i¡? s¡ A¡L$ bpSy>A¡ 

3 duV$f ‘lp¡mu S>Áep v$fhpÅ dpV¡$ R>p¡X¡$ R>¡, sp¡ s¡“u afs¡ 

L$p„V$pmu hpX$ L$fhp dpV¡$ T 20 ârsduV$f“p cph¡ ’sp¡ MQ®  ip¡̂ p¡.
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 bNuQp“y„ n¡Óam ip¡^hp,

 2s = 50 du + 80 du + 120 du = 250 du

 A’p®s¹ s = 125 du

 lh¡, s – a = (125 – 120) du = 5 du

  s – b = (125 – 80) du = 45 du

  s – c = (125 – 50) du = 75 du

 Ap’u bNuQp“y„ n¡Óam = ( ) ( ) ( )s s a s b s c– – –

   = 125 5 45 75# # #  du2

   = 375 15
 du2

 hmu, bNuQp“u ‘qfrdrs = AB + BC + CA = 250 du

  Ap’u hpX$ b“phhp dpV¡$ S>ê$fu g„bpC

 = 250 du – 3 du (v$fhpÅ dpV¡$ R>p¡X¡$g)

 = 247 du A“¡

 Ap’u hpX$ dpV¡$ ’sp¡ MQ® = T 20 × 247 = T 4940

13.  A¡L$ rÓL$p¡ZpL$pf S>du““p Vy$L$X$p“u bpSy>Ap¡“u g„bpC 3 : 5 : 7“p 

âdpZdp„ R>¡ A“¡ s¡“u ‘qfrdrs 300 du R>¡. s¡“y„ n¡Óam 

ip¡^p¡.

 ^pfp¡ L¡$, bpSy>Ap¡ (duV$fdp„) 3x, 5x A“¡ 7x R>¡.

(Sy>Ap¡ ApL©$rs)

 Ap’u 3x + 5x + 7x = 300 (rÓL$p¡Z“u ‘qfrdrs)

 dpV¡$, 15x = 300. A’p®s¹ x = 20.

  Ap’u rÓL$p¡Z“u bpSy>Ap¡ 3 × 20 du, 5 × 20 du A“¡ 

7 × 20 du ’pe. A’p®s¹ 60 du, 100 du A“¡ 140 du ’pe.

 Al], s = 
2

60 100 140+ +
 du = 150 du

 A“¡ Ap’u n¡Óam

 = ( ) ( ) ( )150 150 60 150 100 150 140– – –  du2

 = 150 90 50 10# # #  du2

 = 1500 3  du2

õhpÝepe 10.1 ‘p“p “„. 118

 1.  S>¡“u bpSy>“u g„bpC ‘a’ lp¡e s¡hp kdbpSy> rÓL$p¡Z ApL$pf“p 

V²$pqaL$ rkÁ“g“p ‘pqV$epdp„ ‘SCHOOL AHEAD’ A¡d gM¡g 

R>¡, sp¡ Ap ‘pqV$ep“y„ n¡Óam l¡fp¡““p k|Ó ‘f’u d¡mhp¡. Å¡ 

s¡“u ‘qfrdrs 180 k¡du lp¡e, sp¡ s¡“y„ n¡Óam L¡$V$gy„ ’pe?

  ̂ pfp¡ L¡$, D ABC A¡ kdbpSy> rÓL$p¡Z ApL$pf“y„ V²$pqaL$ rkÁ“g 

v$ip®h¡ R>¡.

  kdbpSy> D ABCdp„ v$f¡L$ bpSy>“u g„bpC a R>¡.

 \ a = a, b = a, c = a

 A“¡ A^®‘qfrdrs s = 
a b c

2

+ +
 = 

a a a

2

+ +
 = 

2

3
a

 lh¡, s – a = 
2

3
a – a = 

2

1
a,

  s – b = 
2

3
a – a = 

2

1
a A“¡

  s – c = 
2

3
a – a = 

2

1
a.

 rÓL$p¡Z“y„ n¡Óam = ( )( )( )s s a s b s c– – –

  = a a a a
2

3

2

1

2

1

2

1
× × ×

  = a
16

3 4

  = 
4

3
a2 = 

4

3
(bpSy>)2

 lh¡, kdbpSy> D ABC“u ‘qfrdrs 180 k¡du R>¡.

 \ v$f¡L$ bpSy>“u g„bpC = 
3

180
 = 60 k¡du A“¡

 A^®‘qfrdrs s = 
2

180
 = 90 k¡du.

 Al], a = b = c = 60 k¡du A“¡ s = 90 k¡du

 \ s – a = 90 – 60 = 30 k¡du,

   s – b = 90 – 60 = 30 k¡du A“¡

   s – c = 90 – 60 = 30 k¡du 

 D ABC“y„ n¡Óam = ( )( )( )s s a s b s c– – –

  = 90 30 30 30# # #  k¡du2

  = 3 900 900# #  k¡du2

  = 30 × 30 × 3  k¡du2

  = 900 3  k¡du2

  Apd, kdbpSy> rÓL$p¡ZpL$pf V²$pqaL$ rkÁ“g“p ‘pqV$$ep“y„ n¡Óam 

900 3  k¡du2 R>¡.

 2.  A¡L$ a¹gpeAp¡hf“u rÓL$p¡ZpL$pf v$uhpgp¡“p¡ D‘ep¡N Ål¡fps 
dpV¡$ L$fhpdp„ Aph¡ R>¡. Ap v$uhpgp¡“u bpSy>Ap¡ 122 du, 
22 du A“¡ 120 du R>¡. (Sy>Ap¡ ApL©$rs) Ål¡fps ârshj® 
T 5000 ârs du2“p v$f¡$ L$dpZu L$fu Ap‘¡ R>¡. A¡L$ L„$‘“u 
s¡ v$uhpgp¡dp„“u A¡L$ 3 drl“p dpV¡$ cpX¡$ fpM¡ R>¡, sp¡ s¡Z¡ 
L¡$V$gy„ cpXy„$ Q|L$hhy„ ‘X¡$?
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  rÓL$p¡ZpL$pf v$uhpg dpV¡$ a = 122 du, b = 120 du A“¡ 

c = 22 du.

 A^®‘qfrdrs s = 
a b c

2

+ +

  = 
2

122 120 22+ +

  = 
2

264

  = 132 du

 rÓL$p¡ZpL$pf v$uhpg“y„ n¡Óam

 = ( )( )( )s s a s b s c– – –

 = ( )( )( )132 132 122 132 120 132 22– – –  du2

 = 132 10 12 110# # #  du2

 = 12 11 10 12 11 10# # # # #  du2

 = 12 × 11 × 10 du2

 = 1320 du2

 \ A¡L$ v$uhpg“p¡ Ål¡fps“p¡ hprj®L$ MQ®

 = T (1320 × 5000)

 \ A¡L$ v$uhpg“p¡ Ål¡fps“p¡ 3 drl“p“p¡ MQ®

 = T 1320 5000
12

3
× ×b l

 = T16,50,000

 3.  bNuQpdp„ A¡L$ g‘kZu R>¡. s¡“u A¡L$ bpSy>“u v$uhpg L$p¡CL$ 

f„N’u f„Nu s¡“p ‘f “KEEP THE PARK GREEN 

AND CLEAN” A¡hp¡ k„v$¡i gM¡g R>¡. (Sy>Ap¡ ApL©$rs) 

Å¡ v$uhpg“u bpSy>Ap¡ 15 du, 11 du A“¡ 6 du“u lp¡e, sp¡ 

f„N¡g v$uhpg“y„ n¡Óam ip¡^p¡.

  rÓL$p¡ZpL$pf v$uhpg“u bpSy>Ap¡“u g„bpC 15 du, 11 du A“¡ 

6 du R>¡.

 \ a = 15 du, b = 11 du, c = 6 du A“¡

 A ®̂‘qfrdrs s = 
a b c

2

+ +
 = 

2

15 11 6+ +
 = 

2

32
 = 16 du

 s¡’u s – a = 16 – 15 = 1 du, s – b = 16 – 11 = 5 du,

 A“¡ s – c = 16 – 6 = 10 du

 f„N¡g rÓL$p¡ZpL$pf v$uhpg“y„ n¡Óam = ( )( )( )s s a s b s c– – –

  = 16 1 5 10× × ×  du2

  = 16 5 5 2× × ×  du2

  = 4 × 5 × 2  du2

  = 20 2  du2

14.  Å¡ rÓL$p¡Z“u ‘qfrdrs 42 k¡du A“¡ b¡ bpSy>Ap¡ 18 k¡du 

s’p 10 k¡du“u lp¡e, sp¡ s¡“y„ n¡Óam ip¡^p¡.

  Al], rÓL$p¡Z“u ‘qfrdrs = 42 k¡du

 \ A^®‘qfrdrs s = 
2

42
 = 21 k¡du

 hmu, a = 18 k¡du A“¡ b = 10 k¡du

 s = 
a b c

2

+ +

 \ 21 = 
c

2

18 10+ +

 \ 42 = 28 + c

 \ c = 14

 lh¡, s – a = 21 – 18 = 3 k¡du,

     s – b = 21 – 10 = 11 k¡du A“¡ 

     s – c = 21 – 14 = 7 k¡du.

 rÓL$p¡Z“y„ n¡Óam = ( )( )( )s s a s b s c– – –

  = 21 3 11 7× × ×  k¡du2

  = 21 21 11× ×  k¡du2

  = 21 11  k¡du2

15.  rÓL$p¡Z“u bpSy>Ap¡ 12 : 17 : 25“p âdpZdp„ lp¡e A“¡ s¡“u 

‘qfrdrs 540 k¡du lp¡e, sp¡ s¡“y„ n¡Óam ip¡^p¡.

  ̂ pfp¡ L¡$, rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘ (k¡dudp„) 12x, 17x A“¡ 

25x R>¡.

 rÓL$p¡Z“u ‘qfrdrs = ÓZ¡e bpSy>Ap¡“p¡ kfhpmp¡

 \ 540 = 12x + 17x + 25x

 \ 540 = 54x

 \ x = 10

 Ap’u rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘,

 a = 12 × 10 = 120 k¡du,

 b = 17 × 10 = 170 k¡du A“¡

 c = 25 × 10 = 250 k¡du dm¡.

 A^®‘qfrdrs s = 
‘qfrdrs

2
= 

2

540
 = 270 k¡du

 lh¡, s – a = 270 – 120 = 150 k¡du,

  s – b = 270 – 170 = 100 k¡du A“¡

  s – c = 270 – 250 = 20 k¡du.

 rÓL$p¡Z“y„ n¡Óam = ( )( )( )s s a s b s c– – –

  = ( )( )( )270 150 100 20  k¡du2

  = 270 30 5 100 5 4# # # # #  k¡du2
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  = 8100 25 400# #  k¡du2

  = ( ) ( ) ( )90 5 202 2 2× ×  k¡du2

  = 90 × 5 × 20 k¡du2

  = 9000 k¡du2

16.  kdqÜbpSy> rÓL$p¡Z“u ‘qfrdrs 30 k¡du A“¡ kdp“ bpSy>Ap¡ 

‘¥L$u âÐe¡L$“u g„bpC 12 k¡du R>¡, sp¡ rÓL$p¡Z“y„ n¡Óam ip¡^p¡.

  Al], rÓL$p¡Z“u bpSy>Ap¡ a = 12 k¡du, b = 12 k¡du A“¡ 

c = c k¡du R>¡.

 rÓL$p¡Z“u ‘qfrdrs = ÓZ bpSy>Ap¡“p¡ kfhpmp¡

 \ 30 = 12 + 12 + c

 \ 30 = 24 + c

 \ c = 6 k¡du

 lh¡, A^®‘qfrdrs s = 
‘qfrdrs

2
= 

2

30
 = 15 k¡du

 s¡ ‘f’u, s – a = 15 – 12 = 3 k¡du,

  s – b = 15 – 12 = 3 k¡du A“¡

  s – c = 15 – 6 = 9 k¡du.

 rÓL$p¡Z“y„ n¡Óam = ( )( )( )s s a s b s c– – –

  = 15 3 3 9× × ×  k¡du2

  = 15 9 9× ×  k¡du2

  = 9 15  k¡du2

×Y$uL$fZ dpV¡$“p v$pMgp

 1.  D PQR kdcyS> rÓL$p¡Z R>¡. Å¡ PQ = 10 k¡du lp¡e, sp¡ 

D PQR“y„ n¡Óam l¡fp¡““p k|Ó’u d¡mhp¡.

 2.  A¡L$ rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘ 20 k¡du, 30 k¡du A“¡ 40 k¡du 

R>¡, sp¡ Ap rÓL$p¡Z“y„ n¡Óam ip¡^p¡.

 3.  A¡L$ kdbpSy> rÓL$p¡Z“u ‘qfrdrs 54 k¡du R>¡, sp¡ Ap rÓL$p¡Z“y„ 

n¡Óam l¡fp¡““p k|Ó’u d¡mhp¡.

 4.  A¡L$ rÓL$p¡Z“u bpSy>Ap¡ 4 : 2 : 3“p âdpZdp„ R>¡ A“¡ s¡“u 

‘qfrdrs 36 k¡du R>¡. Ap rÓL$p¡Z“y„ n¡Óam ip¡^p¡.

 5.  A¡L$ kdqÜcyS> rÓL$p¡ZpL$pf M¡sf“u b¡ A¡L$ê$‘ bpSy>Ap¡“p„ dp‘ 

30 du R>¡ s’p bpL$u“u bpSy>“y„ dp‘ 20 du R>¡, sp¡ s¡“y„ n¡Óam 

ip¡^p¡.

 6.  A¡L$ rÓL$p¡Z“u bpSy>Ap¡ 13 : 14 : 15“p âdpZdp„ R>¡ A“¡ 

s¡“u ‘qfrdrs 84 k¡du lp¡e, sp¡ s¡“y„ n¡Óam ip¡^p¡.

 7.   D ABCdp„ AB = 20 k¡du, BC = 21 k¡du A“¡ D ABC“u 

‘qfrdrs = 70 k¡du R>¡, sp¡ D ABC“y„ n¡Óam ip¡^p¡.

 8.  ApL©$rsdp„ v$ip®ìep âdpZ¡ ãgp¡f ‘f 16 rÓL$p¡ZpL$pf gpv$u’u 

b“¡gu qX$TpB“ L$f¡gu R>¡. qX$TpB“dp„ rÓL$p¡Z“u v$f¡L$ bpSy> 

9 k¡du, 10 k¡du A“¡ 17 k¡du R>¡. 50 ‘¥kp ârs k¡du2“p 

v$f¡ gpv$u“¡ ‘p¸rgi L$fhp“u tL$ds ip¡^p¡.

 9.  17 k¡du, 17 k¡du A“¡ 16  k¡du“p v$f¡L$ Vy$L$X$p“p b¡ AgN 

AgN qX$TpB““p L$p‘X$“p 14 rÓL$p¡ZpL$pf Vy$L$X$p“¡ V$p„L$p L$fu“¡ 

R>Óu b“phhpdp„ Aph¡ R>¡. R>Óu dpV¡$ v$f¡L$ qX$TpB““p L¡$V$gp 

L$p‘X$“u S>ê$f R>¡?

10.  ‘FOLLOW THE TRAFFIC RULES’“p k„v$¡i kp’¡ L$pmp 

f„Ndp„ f„Npe¡gp byÙ ‘pL®$“u bpSy>“u v$uhpg rÓL$p¡ZpL$pf R>¡. 

(Sy>Ap¡ ApL©$rs) Å¡ v$uhpg“u bpSy>Ap¡ 19 du, 20 du A“¡ 

37 du“u lp¡e, sp¡ f„N¡g v$uhpg“y„ n¡Óam ip¡^p¡.

11.  fpL¡$icpC ‘pk¡ A¡L$ kdbpSy> QsyóL$p¡Z ApL$pf“y„ M¡sf R>¡. 

s¡dZ¡ ‘p¡sp“y„ M¡sf A“p’pîd A“¡ h©Ùpîd“¡ kdp“ fus¡ 

v$p“ L$fhp“y„ “½$u L$ey¯. M¡sf“u ‘qfrdrs 400 duV$f R>¡ A“¡ 

A¡L$ rhL$Z® 160 duV$f R>¡, sp¡ A“p’pîd“p cpNdp„ Aph¡g 

M¡sf“p Vy$L$X$p“y„ n¡Óam S>Zphp¡.
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S>hpbp¡ :  1. 25 3  k¡du2 2. 75 15  k¡du2 3. 81 3  k¡du2 

4. 12 15  k¡du2 5. 200 2  du2 6. 336 k¡du2 

7. 210 k¡du2 8. T 288 9. 840 k¡du2 10. 114 du2 

11. 4800 du2

l¡sygnu âï“p¡Ñf

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  A¡L$ kdbpSy> rÓL$p¡Z“u A^®‘qfrdrs 18 k¡du R>¡, sp¡ 

s¡“u bpSy>“y„ dp‘ ............ k¡du lp¡e.

(12, 36, 6)

 ( 2 )  g„bQp¡fk ABCDdp„ AB = 42 k¡du A“¡ BC = 18 

k¡du lp¡e, sp¡ ar (ABCD) = ............ k¡du2.

(120, 756, 567)

 ( 3 )  A¡L$ rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘“y„ âdpZ 4 : 5 : 8 R>¡ 

A“¡ s¡“u kp¥’u “p“u bpSy>“y„ dp‘ 28 k¡du R>¡, sp¡ s¡ 

rÓL$p¡Z“u A^®‘qfrdrs ............ k¡du ’pe.

(119, 56, 59.5)

 ( 4 )  A¡L$ rÓL$p¡Z“u A^®‘qfrdrs 23 k¡du R>¡ s’p s¡“u b¡ 

bpSy>Ap¡“p„ dp‘ 13 k¡du A“¡ 19 k¡du R>¡, sp¡ s¡“u 

ÓuÆ bpSy>“y„ dp‘ ............ k¡du lp¡e.

(46, 14, 12)

 ( 5 )   A¡L$ rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘ 12 k¡du, 16 k¡du A“¡ 

20 k¡du R>¡, sp¡ s¡ rÓL$p¡Z“y„ n¡Óam ............ k¡du2 

’pe. (96, 48, 24)

 ( 6 )   A¡L$ kdqÜcyS> L$pV$L$p¡Z rÓL$p¡Z“y„ n¡Óam 8  k¡du2 lp¡e, 

sp¡ s¡“p L$Z®“y„ dp‘ ............ k¡du ’pe.

 (4, 4 2 , 32)

 ( 7 )   kdbpSy> rÓL$p¡Z“u bpSy>“y„ dp‘ x k¡du lp¡e, sp¡ s¡“y„ 

n¡Óam ............ k¡du2 ’pe.

 (
2

3
x, 3 x2, 

4

3
x2)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  PQRdp„ PQ = 15 k¡du, QR = 20 k¡du A“¡ 

PR = 25 k¡du lp¡e, sp¡ ar (PQR) ip¡^p¡.

 ( 2 )  ABC dpV¡$ a = 12 k¡du, b = 18 k¡du A“¡ 

s = 25 k¡du lp¡e, sp¡ c ip¡^p¡.

 ( 3 )  ABCdp„ AB = 12 k¡du, BC = 25 k¡du A“¡ 

AC = 17 k¡du lp¡e, sp¡ ar (ABC) ip¡^p¡.

 ( 4 )  ABCdp„ AB = AC = 10 k¡du A“¡ BC = 12 k¡du 

lp¡e, sp¡ ar (ABC) ip¡^p¡.

 ( 5 )  PQRdp„ PQ = 13 k¡du, QR = 14 k¡du, 

PR = 15 k¡du A“¡ ar (PQR) = 84 k¡du2 lp¡e, sp¡ 

rÓL$p¡Z“p kp¥’u “p“p h¡^“y„ dp‘ ip¡^p¡.

 ( 6 )  kdbpSy> rÓL$p¡Zdp„ bpSy>“u g„bpC ÓZ NZu L$fhp’u 

rÓL$p¡Z“y„ n¡Óam d|m rÓL$p¡Z“p n¡Óam’u L¡$V$gy„ NÏ„ 

’pe?

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  ABCdp„ AB = 13 k¡du, BC = 14 k¡du A“¡ 

AC = 15 k¡du lp¡e, sp¡ ar (ABC) = ......... k¡du2.

  A. 42  B. 84  C. 21  D. 63

 ( 2 )  ABCdp„ AB = 10 k¡du, BC = 16 k¡du A“¡ 

AC = 20 k¡du lp¡e, sp¡ s¡“u A^®‘qfrdrs ......... 

k¡du ’pe.

  A. 46  B. 36  C. 23  D. 18

 ( 3 )  A¡L$ rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘“y„ âdpZ 4 : 5 : 6 R>¡ 

A“¡ s¡“u A^®‘qfrdrs 90 k¡du R>¡, sp¡ s¡ rÓL$p¡Z“u 

kp¥’u dp¡V$u bpSy>“y„ dp‘ ......... k¡du R>¡.

  A. 36  B. 60  C. 48  D. 72

 ( 4 )  ABC kdbpSy> rÓL$p¡Z R>¡ A“¡ s¡“u A^®‘qfrdrs 

30 k¡du R>¡. Ap’u ar (ABC) = ......... k¡du2.

  A. 225 3   B. 100 3  

  C. 400 3   D. 200 3

 ( 5 )  A¡L$ rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘ a du, b du A“¡ 

c du R>¡ s’p s¡“u A^®‘qfrdqs s du R>¡. Å¡ 

s – a = 150 du, s – b = 75 du A“¡ s – c = 25 du 

lp¡e, sp¡ s = ......... du.

  A. 500  B. 250  C. 300   D. 520

 ( 6 )  A¡L$ rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘ 12 k¡du, 17 k¡du A“¡ 

25 k¡du R>¡. Å¡ rÓL$p¡Z“y„ n¡Óam 90 k¡du2 lp¡e, sp¡ 

rÓL$p¡Z“p kp¥’u dp¡V$p h¡^“y„ dp‘ ......... k¡du ’pe.

  A. 15  B. 10.6  C. 18  D. 7.2

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 )  kdbpSy> rÓL$p¡Z“u bpSy>“y„ dp‘ 10 k¡du lp¡e, sp¡ s¡“u 

A^®‘qfrdrs 15 k¡du ’pe.

 ( 2 )  ABCdp„ Ð B = 90°, AB = 20 k¡du A“¡ 

BC = 21 k¡du lp¡e, sp¡ s¡“u A^®‘qfrdrs 70 k¡du 

’pe.
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 ( 3 )  A¡L$ kdqÜcyS> rÓL$p¡Z“u kdp“ bpSy>Ap¡“p„ dp‘ 20 k¡du 

lp¡e, sp¡ s¡“u A^®‘qfrdrs 20 k¡du ’pe.

 ( 4 )  Å¡ rÓL$p¡Z“u ÓZ bpSy>Ap¡“p„ dp‘ 15 k¡du, 36 k¡du 

A“¡ 39 k¡du lp¡e, sp¡ s¡“y„ n¡Óam 270 k¡du2 ’pe.

 ( 5 )  ABCdp„ AB = 6 k¡du, BC = 8 k¡du A“¡ 

AC = 10 k¡du lp¡e, sp¡ AC ‘f“p h¡^ BM“u g„bpC 

4.8 k¡du ’pe.

 ( 6 )  S>¡ kdbpSy> rÓL$p¡Z“u v$f¡L$ bpSy>“u g„bpC 10 k¡du lp¡e, 

s¡ rÓL$p¡Z“p L$p¡C ‘Z h¡^“u g„bpC 4 3  k¡du lp¡e.
d5.  ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1. ABCdp„ AB = 33 k¡du, BC = 34 k¡du A“¡ AC = 65 k¡du lp¡e, sp¡ s = ......... k¡du.

2. PQRdp„ Ð Q = 90°, PQ = 3 k¡du, QR = 4 k¡du lp¡e, sp¡ ar (PQR) = ......... k¡du2.

3.  ABCdp„ BC = 16 k¡du A“¡ ar (ABC) = 96 k¡du2 lp¡e, sp¡ bpSy> BC ‘f“p h¡^“y„ dp‘ 

......... k¡du ’pe.

4. ABCdp„ a = 10 k¡du, b = 18 k¡du A“¡ s = 21 k¡du lp¡e, sp¡ c = ......... k¡du.

5. kdbpSy> rÓL$p¡Z MNOdp„ MN = 4 k¡du lp¡e, sp¡ ar (MNO) = ......... k¡du2.

6. kdbpSy> rÓL$p¡Z ABC“u A^®‘qfrdrs 15 k¡du lp¡e, sp¡ AB = ......... k¡du.

a. 4 3

b. 12

c. 30

d. 2 3

e. 6

f. 66

g. 10

h. 14

S>hpbp¡

 1.  ( 1 ) 12 ( 2 ) 756> ( 3 ) 59.5 ( 4 ) 14 ( 5 ) 96 ( 6 ) 4 2  ( 7 ) 
4

3
x2

 2.  ( 1 ) 150 k¡du2 ( 2 ) 20 k¡du ( 3 ) 90 k¡du2 ( 4 ) 48 k¡du2 ( 5 ) 11.2 k¡du ( 6 ) 9 NÏ„

 3.  ( 1 ) B. 84 ( 2 ) C. 23 ( 3 ) D. 72 ( 4 ) B. 100 3  ( 5 ) B. 250 ( 6 ) A. 15

 4.   ( 1 ) Mf$$y„ ( 2 ) Mp¡V$$y„ ( 3 ) Mp¡V$$$$y„ ( 4 ) Mf$$y„ ( 5 ) Mf$$y„ ( 6 ) Mp¡V$$$y„

 5.   1 ® f, 2 ® e, 3 ® b, 4 ® h, 5 ® a, 6 ® g.
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‘©óW$am A“¡ O“am
(SURFACE AREAS AND VOLUMES)

11

epv$ fpMp¡

*  g„bh©Ñue i„Ly$ (Right circular cone) : L$pV$L$p¡Z rÓL$p¡Zdp„ 

L$pV$M|Zp¡ b“phsu bpSy>Ap¡ ‘¥L$u“u A¡L$ bpSy>“¡ ^fu sfuL¡$ gC 

s¡“u Apk‘pk s¡ L$pV$L$p¡Z rÓL$p¡Z“¡ Oydphsp AhL$pidp„ S>¡ O“ 

ApL©$rs b“¡ s¡“¡ g„bh©Ñue i„Ly$ L$l¡ R>¡. S>¡ i„Ly$dp„ rifp¡tbvy$“¡ 

‘pep“p L¡$ÞÖ kp’¡ Å¡X$su f¡Mp ‘pep kp’¡ L$pV$M|Zp¡ b“phsu 

“ lp¡e A’hp ‘pep¡ hsy®mpL$pf “ lp¡e s¡“¡ g„bh©Ñue i„Ly$ “ 

L$l¡hpe. Ap‘Z¡ dpÓ g„bh©Ñue i„Ly$“p¡ S> Aæepk L$fhp“p 

lp¡hp’u "i„Ly$'“p¡ A’® "g„bh©Ñue i„Ly$' NZuiy„.

*  i„Ly$“¡ b¡ k‘pV$u lp¡e R>¡ : A¡L$ h¾$k‘pV$u A“¡ buÆ 

Ap^pf(‘pep)“u hsy®mpL$pf k‘pV$u. i„Ly$dp„ ÓZ dp‘ lp¡e R>¡ :

  (1) Ap^pf“u rÓÄep r, (2) KQpC h A“¡ (3) rse®L$ (Óp„ku) 

KQpC l. Ap ÓZ¡e dp‘ L$pV$L$p¡Z rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘ 

lp¡hp’u l2 = r2 + h2 k„b„^ l„d¡ip„ S>mhpe R>¡.

*  i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = p rl

*  i„Ly$“y„ Ly$g ‘©óW$am = p rl + p r2 = p r (l + r)

*  L$p¡C ‘Z i„Ly$ dpV¡$, l2 = r2 + h2

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

11.  S>¡“u Óp„ku KQpC 10 k¡du A“¡ ‘pep“u rÓÄep 7 k¡du lp¡e 

s¡hp g„bh©Ñue i„Ly$“u h¾$k‘pV$u“y„ n¡Óam ip¡^p¡.

 i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = prl

   = 
7

22
 × 7 × 10 k¡du2

   = 220 k¡du2

12.  i„Ly$“u KQpC 16 k¡du A“¡ ‘pep“u rÓÄep 12 k¡du R>¡. s¡“u 

h¾$k‘pV$u“y„ n¡Óam A“¡ Ly$g ‘©óW$am ip¡^p¡. (p = 3.14 gp¡.)

 Al], h = 16 k¡du A“¡ r = 12 k¡du

 Ap’u l2 = h2 + r2 ‘f’u,

 l = 16 122 2+  k¡du = 20 k¡du

 Ap’u i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = prl

   = 3.14 × 12 × 20 k¡du2

   = 753.6 k¡du2

 hmu,

 i„Ly$“y„ Ly$g ‘©óW$am = prl + pr2

   = (753.6 + 3.14 × 12 × 12) k¡du2

   = (753.6 + 452.16) k¡du2

   = 1205.76 k¡du2

 3.  dL$pC“p X$p¡X$p“p¡ ApL$pf gNcN i„Ly$ S>¡hp¡ 

lp¡e R>¡. (Sy>Ap¡ ApL©$rs) s¡“p kp¥’u ‘lp¡mp 

cpN“u rÓÄep 2.1 k¡du A“¡ g„bpC 

(KQpC) 20 k¡du R>¡. Å¡ X$p¡X$p“u âÐe¡L$ 

1 k¡du2 k‘pV$u ‘f Apif¡ 4 dL$pC“p 

v$pZp lp¡e, sp¡ ApMp X$p¡X$p ‘f Ly$g L¡$V$gp

 v$pZp li¡, s¡ ip¡^p¡. 

  dL$pC“p v$pZp dpÓ X$p¡X$p“u h¾$k‘pV$u ‘f S> 

lp¡hp’u, Ly$g dL$pC“p v$pZp“u k„¿ep ip¡̂ hp

  s¡“u h¾$k‘pV$u“y„ n¡Óam ip¡^hy„ ‘X¡$.

 Al], l = r h2 2+  = ( . )2 1 202 2+  k¡du

   = .404 41  k¡du = 20.11 k¡du

 Ap’u dL$pC“p X$p¡X$p“u h¾$k‘pV$u“y„ n¡Óam

 = prl = 
7

22
 × 2.1 × 20.11 k¡du2

  = 132.726 k¡du2 = 132.73 k¡du2 (gNcN) 

 1 k¡du2 X$p¡X$p“u h¾$k‘pV$u ‘f v$pZp“u k„¿ep = 4

 Ap’u ApMp X$p¡X$p ‘f v$pZp“u k„¿ep = 132.73 × 4

   = 530.92

   = 531 (gNcN)

 Ap’u dL$pC“p X$p¡X$p ‘f Apif¡ 531 v$pZp li¡. 
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õhpÝepe 11.1 ‘p“p “„. 122 – 123

 “p¢^ : Äep„ AÞe Dëg¡M “ L$f¡g lp¡e Ðep„ p = 
7

22
 gp¡.

11.  i„Ly$“p ‘pep“p¡ ìepk 10.5 k¡du A“¡ s¡“u Óp„ku KQpC 

10 k¡du R>¡. s¡“u h¾$k‘pV$u“y„ n¡Óam ip¡^p¡.

  Ap‘¡g i„Ly$ dpV¡$ ìepk = 10.5 k¡du,

 dpV¡$, rÓÄep r = 
.

2

10 5
 k¡du A“¡ Óp„ku KQpC l = 10 k¡du

 i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = prl

  = 
7

22
 × 

.

2

10 5
×10 k¡du2

  = 
7

22
 × 

2

105
 k¡du2

  = 11 × 15 k¡du2 = 165 k¡du2

 Apd, Ap‘¡g i„Ly$“u h¾$k‘pV$u“y„ n¡Óam 165 k¡du2 R>¡.

12.  S>¡“u Óp„ku KQpC 21 du A“¡ ‘pep“p¡ ìepk 24 du lp¡e  

s¡hp i„Ly$“y„ Ly$g ‘©óW$am ip¡^p¡.

  Ap‘¡g i„Ly$ dpV¡$ ìepk = 24 du,

 dpV¡$, rÓÄep r = 
2

24
 = 12 du A“¡ Óp„ku KQpC l = 21 du

 i„Ly$“y„ Ly$g ‘©óW$am = pr (l + r)

  = 
7

22
 × 12 (21 + 12) du2

  = 
7

22 12 33× ×
 du2

  = 
7

8712
 du2 = 1244.57 du2

 Apd, Ap‘¡g i„Ly$“y„ Ly$g ‘©óW$am 1244.57 du2 R>¡.

13.  i„Ly$“u h¾$k‘pV$u“y„ n¡Óam 308 k¡du2 A“¡ s¡“u Óp„ku KQpC 

14 k¡du R>¡. Ap i„Ly$“u

 (iii)  ‘pep“u rÓÄep A“¡ ( ii )  Ly$g k‘pV$u“y„ n¡Óam ip¡^p¡.

  Ap‘¡g i„Ly$ dpV¡$, h¾$k‘pV$u“y„ n¡Óam = 308 k¡du2 A“¡

Óp„ku KQpC l = 14 k¡du.

 (iii)  i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = prl

  \      308 k¡du2 = 
7

22
 × r × 14 k¡du

  \      
22 14

308 7

#

#

 k¡du = r

  \      r = 7 k¡du 

  Apd, i„Ly$“p ‘pep“u rÓÄep 7 k¡du R>¡.

 ( ii )  i„Ly$“u Ly$g k‘pV$u“y„ n¡Óam

  = prl + pr2

  = 308 + 
7

22
 × 7 × 7 k¡du2

  = 308 + 154 k¡du2 = 462 k¡du2

  Apd, i„Ly$“u Ly$g k‘pV$u“y„ n¡Óam 462 k¡du2 R>¡.

14.  i„Ly$ ApL$pf“p¡ s„by 10 du KQp¡ R>¡ A“¡ s¡“p ‘pep“u rÓÄep 

24 du R>¡, sp¡ (iii) s„by“u Óp„ku KQpC ip¡^p¡. ( ii ) 1 du2“p 

T 70 g¡M¡ s„by b“phhp dpV¡$ h‘fpsp L$p‘X$“p¡ Ly$g MQ® ip¡^p¡.

  i„Ly$ ApL$pf“p s„by dpV¡$ rÓÄep r = 24 du A“¡

 KQpC h = 10 du.

 ( iii)  l = h r2 2+

    = 10 242 2+  = 100 576+  = 676

  \ l = 26 du

  Apd, i„Ly$ ApL$pf“p s„by“u Óp„ku KQpC 26 du R>¡.

 ( ii )  i„Ly$ ApL$pf“p s„bydp„ h‘fpsp L$p‘X$“y„ n¡Óam

  = i„Ly$“u h¾$k‘pV$u“y„ n¡Óam

  = prl

  = 
7

22
× 24 × 26 du2

  = 
7

13728
 du2

  \ 1 du2 L$p‘X$“u tL$ds = T 70

  \ 
7

13728
 du2 L$p‘X$“u tL$ds = T 70×

7

13728f p
   = T 1,37,280

   Apd, s„by b“phhp dpV¡$ h‘fpsp L$p‘X$“p¡ MQ® 

T 1,37,280 ’pe.

 5.  S>¡“u KQpC 8 du A“¡ ‘pep“u rÓÄep 6 du lp¡e s¡hp i„Ly$ 

ApL$pf“p s„by b“phhp dpV¡$ 3 du ‘lp¡mu L¡$V$gu spX$‘Óu“u 

S>ê$f ‘X¡$? dp“u gp¡ L¡$ rkgpC“p dp‘ A“¡ L$p‘L|$‘dp„ ’sp„ 

bNpX$dp„ gNcN 20 k¡du S>¡V$gu h^pfp“u spX$‘Óu h‘fpe 

R>¡. (p = 3.14 gp¡.)

  i„Ly$ ApL$pf“p s„by dpV¡$ rÓÄep r = 6 du A“¡ KQpC h = 8 du.

 l2 = h2 + r2 = 82 + 62 = 64 + 36 = 100

 \ l = 100 =10 du

 i„Ly$dp„ h‘fpsu spX$‘Óu“y„ n¡Óam = i„Ly$“u h¾$k‘pV$u“y„ n¡Óam

  = p rl

  = 3.14 × 6 × 10 du2

  = 188.4 du2

 lh¡, spX$‘Óu“u ‘lp¡mpC 3 du R>¡.

 \ S>ê$fu spX$‘Óu“u g„bpC = 
.

3

188 4
 du = 62.8 du

  ‘f„sy, 20 k¡du A¡V$g¡ L¡$ 0.2 du spX$‘Óu“p¡ L$p‘L|$‘dp„ bNpX$ 

’pe R>¡.

 \ s„by b“phhp S>ê$fu spX$‘Óu“u g„bpC = 62.8 + 0.2 du

  = 63 du

  Apd, s„by b“phhp dpV¡$ 63 du g„bpC“u spX$‘Óu“u S>ê$f ‘X¡$.
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16.  i„Ly$ ApL$pf“p dL$bfp“u Óp„ku KQpC A“¡ ‘pep“p¡ ìepk 

A“y¾$d¡ 25 du A“¡ 14 du R>¡. s¡“u h¾$k‘pV$u ‘f 100 du2“p 

T 210 g¡M¡ Q|“p¡ L$fhp“p¡ MQ® ip¡^p¡.

  i„Ly$ ApL$pf“p dL$bfp“u Óp„ku KQpC l = 25 du A“¡

 rÓÄep r = 
ìepk

2
= 

2

14
 = 7 du.

 Q|“p¡ L$fhp“p rhõspf“y„ n¡Óam = i„Ly$“u h¾$k‘pV$u“y„ n¡Óam

  = p rl

  = 
7

22
 × 7 × 25 du2

  = 550 du2

 100 du2 rhõspfdp„ Q|“p¡ L$fhp“p¡ MQ® = T 210

 \ 550 du2 rhõspfdp„ Q|“p¡ L$fhp“p¡ MQ® = T
100

210 550×f p
  = T 1155

 Apd, dL$bfp“u h¾$k‘pV$u“¡ Q|“p¡ L$fhp“p¡ MQ® T 1155 ’i¡.

 7.  A¡L$ Å¡L$f(rhv|$jL$)“u V$p¡‘u g„bh©Ñue i„Ly$ ApL$pf“u R>¡. s¡“p 

‘pep“u rÓÄep 7 k¡du A“¡ KQpC 24 k¡du R>¡. Aphu 10 

V$p¡‘u b“phhp h‘fpsp L$pNm“y„ n¡Óam ip¡^p¡.

  i„Ly$ ApL$pf“u V$p¡‘u dpV¡$ rÓÄep r = 7 k¡du A“¡ 

 KQpC h = 24 k¡du.

 l = h r2 2+

  = 24 72 2+  = 576 49+

  = 625 = 25 k¡du

 i„L$y ApL$pf“u V$p¡‘u b“phhp h‘fpsp L$pNm“y„ n¡Óam

 = i„Ly$“u h¾$k‘pV$u“y„ n¡Óam

 = prl

 = 
7

22
 × 7 × 25 k¡du2

 = 550 k¡du2

 1 V$p¡‘u b“phhp h‘fpsp L$pNm“y„ n¡Óam = 550 k¡du2

 \ 10 V$p¡‘u b“phhp h‘fpsp L$pNm“y„ n¡Óam

     = 550 × 10 k¡du2

     = 5500 k¡du2

  Apd, 10 V$p¡‘u b“phhp h‘fpsp L$pNm“y„ n¡Óam 5500 

k¡du2 ’pe.

 8.  A¡L$ bk-õV$p¸‘“¡ fp¡X$“p bpL$u“p cpN’u Sy>v$p¡ ‘pX$hp afu 

D‘ep¡Ndp„ gC iL$pe s¡hp L$pX®$bp¡X®$’u 50 ‘p¡gp i„Ly$ b“pìep 

R>¡. âÐe¡L$ i„Ly$“p¡ ‘pep“p¡ ìepk 40 k¡du A“¡ KQpC 1 du 

R>¡. Å¡ âÐe¡L$ i„Ly$“p blpf“p cpN“¡ f„Nhp“p¡ MQ® 1 du2 “p 

T 12 g¡M¡ Aph¡, sp¡ b^p S> i„Ly$ f„Nhp“p¡ Ly$g MQ® ip¡^p¡.

 (p = 3.14 A“¡ .1 04  = 1.02 gp¡.) 

  Ap‘¡g i„Ly$ dpV¡$ rÓÄep,

  r = 
ìepk

2
= 

2

40
 = 20 k¡du = 0.2 du

 A“¡ KQpC h = 1 du.

 l = h r2 2+  

  = .1 0 22 2+  = .1 04  = 1.02 du

 i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = prl

  = 3.14 × 0.2 × 1.02 du2

 \ 50 i„Ly$“u h¾$k‘pV$u“y„ n¡Óam

   = 50 × 3.14 × 0.2 × 1.02 du2

   = 32.028 du2

 \ 1 du2 rhõspf“¡ f„Nhp“p¡ MQ® = T 12

 \ 32.028 du2 rhõspf“¡ f„Nhp“p¡ MQ®

  = T (12 × 32.028)

  = T 384.34 (Apif¡)

  Apd, 50 i„Ly$“p blpf“p cpN“¡ f„Nhp“p¡ MQ® T 384.34 

(Apif¡) ’i¡.

×Y$uL$fZ dpV¡$“p v$pMgp

11. A¡L$ i„Ly$“p ‘pep“p¡ ìepk 7 k¡du A“¡ Ôpp„ku KQpC 16.5 k¡du 
R>¡, sp¡ Ap i„Ly$“y„ Ly$g ‘©óW$a$m ip¡^p¡.

 2. 8 duV$f ìepk A“¡ 3 duV$f KQpC ^fphsp i„Ly$ ApL$pf“p
5 s„by b“phhp 2 duV$f ‘“phpmy„ L¡$V$gy„ L$p‘X$ Å¡CA¡?  
 (p = 3.14 gp¡.)

13. A¡L$ i„Ly$“u h¾$k‘pV$u“y„ n¡Ôpa$m 628 k¡du2 R>¡. Å¡ s¡“u Ôpp„ku 
KQpC 20 k¡du l$p¡e, sp¡ s¡“u ‘pep“u rÔpÄep ip¡^p¡. 

 (p = 3.14 gp¡.)

14. A¡L$ b„^ i„Ly$“y„ Ly$g ‘©óW$a$m 176 k¡du2 R>¡. Å¡ i„Ly$“u rÔpÄep 

4 k¡du l$p¡e, sp¡ s¡“u Ôpp„ku KQpC ip¡^p¡.

 5. 5 duV$f rÔpÄep A“¡ 14 duV$f Ôpp„ku KQpC“p i„Ly$ ApL$pf“p¡ 

A¡L$ s„by b“phhp¡ R>¡. Ap s„bydp„ 2 duV$f ‘“p“y„ L¡$V$gp duV$f 

L$p‘X$ Å¡CA¡?

 6. ‘pep“u rÔpÄep 14 k¡du A“¡ KQpC 48 k¡du l$p¡e s¡hu 

i„Ly$ ApL$pf“u 10 Å¡L$f“u V$p¡‘uAp¡ b“phhpdp„ S>êfu f„Nu“ 

L$pNm“y„ n¡Ôpa$m k¡du2 dp„ ip¡^p¡.

S>hpbp¡ :  1. 220 k¡du2 2. 157 du 3. 10 k¡du 4. 10 k¡du 

5. 110 du 6. 22,000 k¡du2
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*  Np¡gL$ A’hp Np¡mp¡ (Sphere) : ‘|„W$pdp„’u L$p‘¡g L$p¡C 

hsy®m“¡ s¡“p L$p¡C ìepk“¡ ^fu sfuL¡$ gC Oydphhpdp„ Aph¡ 

sp¡ AhL$pidp„ S>¡ O“ ApL©$rs b“¡ s¡“¡ Np¡gL$ A’hp Np¡mp¡ 

L$l¡hpe. Oydphhpdp„ Aphsp hsy®m“y„ L¡$ÞÖ A¡ S> Np¡gL$“y„ L¡$ÞÖ 

R>¡ A“¡ s¡ hsy®m“u rÓÄep A¡ Np¡gL$“u rÓÄep R>¡. Np¡gL$“¡ 

A¡L$ S> h¾$k‘pV$u lp¡e R>¡.

*  A^®Np¡gL$ A’hp A^®Np¡mp¡ (Hemisphere) : Np¡gL$“¡ 

bfpbf hÃQ¡’u L$p‘u“¡ b¡ kfMp cpNdp„ hl¢Qsp b¡ A^®Np¡gL$ 

dm¡. s¡“¡ b¡ Ås“u k‘pV$u lp¡e R>¡. A¡L$ h¾$k‘pV$u A“¡ 

buÆ k‘pV$ hsy®mpL$pf k‘pV$u S>¡“¡ A^®Np¡gL$“p¡ ‘pep¡ ‘Z 

L$l¡ R>¡.

*  Np¡gL$“u h¾$k‘pV$u“y„ n¡Óam = 4pr2, Äep„ r = Np¡gL$“u 

rÓÄep

*  A^®Np¡gL$“u h¾$k‘pV$u“y„ n¡Óam = 2pr2, Äep„ r = A^®- 

Np¡gL$“u rÓÄep

*  A^®Np¡gL$“u Ly$g k‘pV$u“y„ n¡Óam = 3pr2, Äep„ r = A^®-

Np¡gL$“u rÓÄep

epv$ fpMp¡

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

14. 7 k¡du rÓÄephpmp Np¡gL$“u h¾$k‘pV$u“y„ n¡Óam ip¡^p¡.

 7 k¡du rÓÄephpmp Np¡gL$“u h¾$k‘pV$u“y„ n¡Óam

 = 4pr2 = 4 × 
7

22
 × 7 × 7 k¡du2 = 616 k¡du2

15. 21 k¡du rÓÄephpmp A^®Np¡gL$“u (iii) h¾$k‘pV$u“y„ n¡Óam 

 ( ii ) Ly$g k‘pV$u“y„ ‘©óW$am ip¡^p¡. 

 (iii) 21 k¡du rÓÄephpmp A^®Np¡gL$“u h¾$k‘pV$u“y„ n¡Óam

  = 2pr2

  = 2 × 
7

22
 × 21 × 21 k¡du2

  = 2772 k¡du2

 ( ii )  A^®Np¡gL$“y„ Ly$g ‘©óW$am = 3pr2

   = 3 × 
7

22
 × 21 × 21 k¡du2

   = 4158 k¡du2

 6.  kfL$kdp„ L$pd L$fsp¡ dp¡V$fkpBL$g-khpf 7 du ìepkhpmp 

‘p¡gp Np¡gL$dp„ âv$i®“ L$f¡ R>¡. dp¡V$fkpBL$g-khpf“¡ Qgphhp 

dmsu S>Áep“y„ n¡Óam ip¡^p¡.

 Np¡gL$“p¡ ìepk = 7 du

 Ap’u s¡“u rÓÄep = 
ìepk

2
= 

2

7
 du = 3.5 du

 Ap’u dp¡V$fkpBL$g-khpf“¡ Qgphhp dmsu S>Áep“y„ n¡Óam

 = Np¡gL$“u h¾$k‘pV$u“y„ n¡Óam

 = 4pr2

 = 4 × 
7

22
 × 3.5 × 3.5 du2 

 = 154 du2

 7.  A¡L$ dL$p““p A^®Np¡mpL$pf OyçdV$“¡ f„N L$fhp“p¡ R>¡. (Sy>Ap¡ 

ApL©$rs) Å¡ A^®Np¡mpL$pf OyçdV$“p¡ ‘qfO 17.6 du lp¡e, sp¡ 

s¡“¡ 100 k¡du2“p T 5 g¡M¡ f„Nhp“p¡ MQ® ip¡^p¡.

 lh¡, OyçdV$“p¡ ‘qfO = 17.6 du

 s¡’u 17.6 = 2pr

 s¡’u OyçdV$“u rÓÄep r = 17.6 × 
2 22

7

×
du = 2.8 du

 OyçdV$“u h¾$k‘pV$u“y„ n¡Óam = 2pr2

   = 2 × 
7

22
 × 2.8 × 2.8 du2

   = 49.28 du2

 lh¡, 100 k¡du2 f„Nhp“p¡ MQ® T 5.

 sp¡, 1 du2 (= 10000 k¡du2) f„Nhp“p¡ MQ® T 500.

 ApMp A ®̂Np¡mpL$pf OyçdV$“¡ f„Nhp“p¡ MQ® = T 500 × 49.28

   = T 24,640
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 “p¢^ : Äep„ Dëg¡M “ L$ep£ lp¡e Ðep„ p = 
7

22
 gp¡.

11.  Ap‘¡g rÓÄep ‘f’u Np¡mp“u h¾$k‘pV$u“y„ n¡Óam ip¡^p¡ :

  (   i   )  10.5 k¡du   (  ii  ) 5.6 k¡du   (iii) 14 k¡du

  (   i   )  Al] Np¡mp“u rÓÄep r = 10.5 k¡du = 
2

21
 k¡du

   Np¡mp“u h¾$k‘pV$u“y„ n¡Óam

   = 4pr2

   = 4 × 
7

22
 × 

2

21
 × 

2

21
 k¡du2

   = 1386 k¡du2

  (  ii  ) Al], Np¡mp“u rÓÄep r = 5.6 k¡du

   Np¡mp“u h¾$k‘pV$u“y„ n¡Óam

   = 4pr2

   = 4 × 
7

22
 × 5.6 × 5.6 k¡du2

   = 394.24 k¡du2

  (iii) Al], Np¡mp“u rÓÄep r = 14 k¡du

   Np¡mp“u h¾$k‘pV$u“y„ n¡Óam

   = 4pr2

   = 4 × 
7

22
 × 14 × 14 k¡du2

   = 2464 k¡du2

12.  Ap‘¡g ìepk ‘f’u Np¡mp“u h¾$k‘pV$u“y„ n¡Óam ip¡^p¡ :

  (   i   )  14 k¡du   (  ii  ) 21 k¡du   (iii) 3.5 du

  (   i   ) Al], Np¡mp“u rÓÄep r = 
ìepk

2

    = 
2

14
 k¡du = 7 k¡du

   Np¡mp“u h¾$k‘pV$u“y„ n¡Óam

   = 4pr2

   = 4 × 
7

22
 × 7 × 7 k¡du2

   = 616 k¡du2

  (  ii  ) Al], Np¡mp“u rÓÄep r = 
ìepk

2
= 

2

21
 k¡du

   Np¡mp“u h¾$k‘pV$u“y„ n¡Óam

   = 4pr2

   = 4 × 
7

22
 × 

2

21
 × 

2

21
 k¡du2

   = 1386 k¡du2

  (iii) Al], Np¡mp“u rÓÄep r = 
ìepk

2

    = 
.

2

3 5
 du = 

20

35
 du

   Np¡mp“u h¾$k‘pV$u“y„ n¡Óam

   = 4pr2

   = 4 × 
7

22
 × 

20

35
 × 

20

35
 du2

   = 38.5 du2

13.  10 k¡du rÓÄephpmp„ A^®Np¡mp“y„ Ly$g ‘©óW$am ip¡^p¡.
(p  = 3.14 gp¡.)

  Al], A^®Np¡mp“u rÓÄep r = 10 k¡du
 A^®Np¡mp“y„ Ly$g ‘©óW$am = 3pr2

  = 3 × 3.14 × 10 × 10 k¡du2
  = 942 k¡du2

 4.  A¡L$ Np¡mpL$pf aºÁNpdp„ lhp cfhp’u s¡“u rÓÄep 7 k¡du’u 
h^u“¡ 14 k¡du ’pe R>¡. Ap b„“¡ ‘qf[õ’rsdp„ Np¡mpL$pf 
aºÁNp“u h¾$k‘pV$u“p„ n¡Óam“p¡ NyZp¡Ñf ip¡^p¡.

  d|m ‘qf[õ’rsdp„ Np¡mpL$pf aºÁNp“u rÓÄep r = 7 k¡du
 d|m ‘qf[õ’qsdp„ aºÁNp“u h¾$k‘pV$u“y„ n¡Óam

 = 4pr2

 = 4 × 
7

22
 × 7 × 7 k¡du2

 “hu ‘qf[õ’rsdp„ Np¡mpL$pf aºÁNp“u rÓÄep r = 14 k¡du

 “hu ‘qf[õ’rsdp„ aºÁNp“u h¾$k‘pV$u“y„ n¡Óam

 = 4pr2

 = 4 × 
7

22
 × 14 × 14 k¡du2

 b„“¡ ‘qf[õ’rsdp„ aºÁNp“u h¾$k‘pV$u“p„ n¡Óamp¡“p¡ NyZp¡Ñf

 = 
4 14 14

4 7 7

7

22

7

22

× × ×

× × ×
 = 

4

1
 = 1 : 4

 Apd, dpN¡g NyZp¡Ñf 1 : 4 R>¡.

 “p¢^ :  Al] rÓÄepAp¡“p¡ NyZp¡Ñf = 7 : 14 = 1 : 2 R>¡. 

dpV¡$ h¾$k‘pV$uAp¡“p„ n¡Óamp¡“p¡ NyZp¡Ñf =
2

1
2f p

= 
4

1
 = 1 : 4 ’pe, L$pfZ L¡$ h¾$k‘pV$u“p n¡Óam“p 

k|Ódp„ rÓÄep r“u Ops 2 R>¡.

15.  sp„bp“p A^®Np¡mpL$pf hpV$L$p“u A„v$f“p¡ ìepk 10.5 k¡du R>¡. 
s¡“u A„v$f k‘pV$u“¡ 100 k¡du2“p T 16 g¡M¡ L$gpC L$fhp“p¡ 
MQ® L¡$V$gp¡ ’pe?

  A^®Np¡mpL$pf hpV$L$p“u rÓÄep,

 r = 
ìepk

2
  = 

.

2

10 5
 k¡du = 

2

2

21

 k¡du  = 
4

21
 k¡du

 A^®Np¡mpL$pf hpV$L$p“u A„v$f“u h¾$k‘pV$u“y„ n¡Óam,

 = 2pr2

 = 2 × 
7

22
 × 

4

21
 × 

4

21
 k¡du2

 = 
4

11 63×
 k¡du2 = 173.25 k¡du2

 \ 100 k¡du2 rhõspfdp„ L$gpC L$fhp“p¡ MQ® = T 16

 \ 173.25 k¡du2 rhõspfdp„ L$gpC L$fhp“p¡ MQ®

  = T 
.

100

16 173 25×f p  = T 27.72

õhpÝepe 11.2 ‘p“p “„. 125 – 126
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  Apd, hpV$L$p“u A„v$f“u k‘pV$u“¡ L$gpC L$fhp“p¡ MQ® T 27.72 
’pe.

16.  Å¡ Np¡mp“u h¾$k‘pV$u“y„ n¡Óam 154 k¡du2 lp¡e, sp¡ s¡“u 

rÓÄep ip¡^p¡.

  Np¡mp“u h¾$k‘pV$u“y„ n¡Óam = 4pr2

 \ 154 k¡du2 = 4 × 
7

22
 × r2 k¡du2

 \ r2 = 
4 22

154 7

×

×
 k¡du2

 \ r2 = 
4

49
 k¡du2

 \ r = 
2

7
 k¡du

 \ r = 3.5 k¡du

 Apd, Ap‘¡g Np¡mp“u rÓÄep 3.5 k¡du R>¡.

 7.  Å¡ Q„Ö“p¡ ìepk ‘©Õhu“p ìepk“p Apif¡ Qp¡’p cpN S>¡V$gp¡ 

lp¡e, sp¡ s¡d“u h¾$k‘pV$uAp¡“p„ n¡Óam“p¡ NyZp¡Ñf ip¡^p¡.

  ̂ pfp¡ L¡$, Q„Ö“p¡ ìepk = d1

 \ ‘©Õhu“p¡ ìepk = 4 × d1 = 4d1

 Q„Ö“u rÓÄep r1 = 
d

2

1

 A“¡ ‘©Õhu“u rÓÄep r2 = 
d

2

4 1  = 2d1

 
Q„Ö“u h¾$k‘pV$u“y„ n¡Óam

‘©Õhu“u h¾$k‘pV$u“y„ n¡Óam
 = 

4p (rÓÄep)2

4p (rÓÄep)2

  = 
( )d2

d

1
2

2

2
1f p

  = 
d

4

1
2

 × 
d4

1

1
2

  = 
16

1

  = 1 : 16

  Apd, Q„Ö“u A“¡ ‘©Õhu“u h¾$k‘pV$uAp¡“p„ n¡Óamp¡“p¡ NyZp¡Ñf 
1 : 16 ’pe.

18.  õV$ug“p A^®Np¡mpL$pf hpV$L$p“u ÅX$pC 0.25 k¡du R>¡. Å¡ 

hpV$L$p“u A„v$f“u k‘pV$u“u rÓÄep 5 k¡du lp¡e, sp¡ hpV$L$p“u 

blpf“u h¾$k‘pV$u“y„ n¡Óam ip¡^p¡.

  õV$ug“p A^®Np¡mpL$pf hpV$L$p“u A„v$f“u k‘pV$u“u rÓÄep

5 k¡du A“¡ hpV$L$p“u ÅX$pC 0.25 k¡du R>¡.

 \ hpV$L$p“u blpf“u k‘pV$u“u rÓÄep r = 5 + 0.25 k¡du

  = 5.25 k¡du

 A^®Np¡mpL$pf hpV$L$p“u blpf“u h¾$k‘pV$u“y„ n¡Óam

 = 2pr2

 = 2 × 
7

22
 × 5.25 × 5.25 k¡du2

 = 2 × 
7

22
 × 

100

525
 × 

100

525
 k¡du2

 = 
4

693
 k¡du2

 = 173.25 k¡du2

 Apd, hpV$L$p“u blpf“u h¾$k‘pV$u“y„ n¡Óam 173.25 k¡du2 R>¡.

 9.  A¡L$ g„bh©Ñue “mpL$pfdp„ b„^ b¡k¡ s¡ fus¡ r rÓÄephpmp¡ A¡L$ 

Np¡mp¡ d|L¡$g R>¡, (Sy>Ap¡ ApL©$rs) sp¡ ( i ) Np¡mp“u h¾$k‘pV$u“y„ 

n¡Óam ( ii ) “mpL$pf“u h¾$k‘pV$u“y„ n¡Óam (iii) (iii) A“¡ 

( ii )dp„ dmsp„ n¡Óamp¡“p¡ NyZp¡Ñf ip¡^p¡.

  Al], “mpL$pf“u rÓÄep = Np¡mp“u rÓÄep = r

 A“¡ “mpL$pf“u KQpC h = 2 × Np¡mp“u rÓÄep = 2r ’pe. 

 (iii)  Np¡mp“u h¾$k‘pV$u“y„ n¡Óam = 4pr2

 ( ii )  “mpL$pf“u h¾$k‘pV$u“y„ n¡Óam = 2prh

   = 2 × p × r × 2r

   = 4pr2

 (iii) (iii)  A“¡ ( ii )dp„ dmsp„ n¡Óamp¡“p¡ NyZp¡Ñf

  = 
r

r

4

4

2

2

r

r

 = 
1

1
 = 1 : 1

×Y$uL$fZ dpV¡$“p v$pMgp

11. A¡L$ Np¡mp“u rÔpÄep 7 k¡du R>¡, sp¡ Ap Np¡mp“u h¾$k‘pV$u“y„ 

n¡Ôpa$m ip¡^p¡.

12. ^psy“p A¡L$ “½$f O“ A^®Np¡mp“p¡ ìepk 7 k¡du R>¡, sp¡ Ap 

A^®Np¡mp“y„ Ly$g ‘©óW$a$m ip¡^p¡.

13. A¡L$ Np¡mp“u h¾$k‘pV$u“y„ n¡Ôpa$m 314 k¡du2 R>¡, sp¡ Ap 

Np¡mp“p¡ ìepk ip¡^p¡. (p = 3.14 gp¡.)

14. 4158 k¡du2 Ly$g ‘©óW$a$m ^fphsp O“ A^®Np¡mp“p¡ ìepk 

ip¡^p¡.

15. A¡L$ A^®Np¡mpL$pf ‘p¡gp Yp„L$Z“p¡ ìepk 7 duV$f R>¡. Aphp„ 
s¥epf 10 Yp„L$Z“u bl$pf“u h¾$k‘pV$u f„Nhp“p¡ MQ® v$f 
du2 “p R 20 g¡M¡ L¡$V$gp¡ ’pe?

 6. A¡L$ Np¡mpL$pf bg|“dp„ l$hp cfhp’u s¡“u rÔpÄep 14 k¡du’u 
h^u“¡ 35 k¡du ’pe R>¡. Ap b„“¡ ‘rfrõ’rsdp„ bg|““u 
h¾$k‘pV$uAp¡“p„ n¡Ôpa$mp¡“p¡ NyZp¡Ñf ip¡^p¡.

S>hpbp¡ :  1. 616 k¡du2 2. 115.5 k¡du2 3. 10 k¡du 4. 42 k¡du 
5. T 15,400 6. 4 : 25
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epv$ fpMp¡

*  i„Ly$“y„ O“am = 
3

1
pr2h; Äep„, r = i„Ly$“u rÓÄep A“¡ h = i„Ly$“u KQpC R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

 8.  A¡L$ i„Ly$“u KQpC A“¡ Óp„ku KQpC A“y¾$d¡ 21 k¡du A“¡ 

28 k¡du lp¡e, sp¡ s¡“y„ O“am ip¡^p¡.

 l2 = r2 + h2 ‘f’u,

 r = l h–2 2  = 28 21–2 2  k¡du = 7 7  k¡du

 i„Ly$“y„ O“am = 
3

1
pr2h

   = 
3

1
 × 

7

22
 × 7 7  × 7 7  × 21 k¡du3

   = 7546 k¡du3

 9.  dp¡r“L$p ‘pk¡ 551 du2 n¡Óamhpmp¡ L¸“hpk“p¡ Vy$L$X$p¡ R>¡. s¡ 

Vy$L$X$p“p¡ D‘ep¡N 7 du ‘pep“u rÓÄephpmp¡ i„Ly$ ApL$pf“p¡ s„by 

b“phhp dpV¡$ L$f¡ R>¡. V$p„L$p g¡hpdp„ A“¡ L$p‘hpdp„ 1 du2 S>¡V$gy„ 

L¸$“hpk bNX¡$ R>¡. s¡ s„by“y„ O“am ip¡^p¡.

  Al], L¸$“hpk h‘fpe s¡“y„ n¡Óam = 551 du2 A“¡ bNpX$dp„ 

S>sp L¸$“hpk“y„ n¡Óam 1 du2 R>¡. s¡’u s„by b“phhp dpV¡$ 

dmsp L¸$“hpk“y„ n¡Óam (551 – 1) du2 = 550 du2. 

  s¡’u s„by“u h¾$k‘pV$u“y„ n¡Óam = 550 du2 A“¡ S>ê$fu s„by“p 

‘pep“u rÓÄep = 7 du

  s„by b“phhp dpV¡$ a¼s h¾$k‘pV$u“p n¡Óam S>¡V$gy„ L¸$“hpk 

Å¡CA¡.

 s„by“u h¾$k‘pV$u“y„ n¡Óam = 550 du2

 
\ prl = 550

 
\ 

7

22
 × 7 × l = 550

 
\ l = 

22

550
 du = 25 du

 lh¡, l2 = r2 + h2

 h = l r–2 2

  = 25 7–2 2  du

  = 625 49–  du = 576  du = 24 du

 Ap’u i„Ly$ ApL$pf“p s„by“y„ O“am

 = 
3

1
p r2h = 

3

1
 × 

7

22
 × 7 × 7 × 24 du3

 = 1232 du3

õhpÝepe 11.3 ‘p“p “„. 127 – 128

 “p¢^ : Äep„ Dëg¡M “ L$ep£ lp¡e Ðep„ p = 
7

22
 gp¡.

11.  “uQ¡“p„ g„bh©Ñue i„Ly$“y„ O“am ip¡^p¡ :

 (iii)  rÓÄep 6 k¡du, KQpC 7 k¡du

 ( ii )  rÓÄep 3.5 k¡du, KQpC 12 k¡du

 (iii)  Ap‘¡g i„Ly$ dpV¡$ rÓÄep r = 6 k¡du A“¡ KQpC 

h = 7 k¡du.

  i„Ly$“y„ O“am = 
3

1
pr2h

   = 
3

1
 × 

7

22
 × 6 × 6 × 7 k¡du3

   = 264 k¡du3

 ( ii )  Ap‘¡g i„Ly$ dpV¡$ rÓÄep r = 3.5 k¡du = 
2

7
 k¡du A“¡ 

KQpC h = 12 k¡du.

  i„Ly$“y„ O“am = 
3

1
pr2h

   = 
3

1
 × 

7

22
 × 

2

7
 × 

2

7
 × 12 k¡du3

   = 154 k¡du3

12.  “uQ¡“p i„Ly$ ApL$pf“p hpkZ“u ndsp rgV$fdp„ ip¡^p¡ :

 (iii)  rÓÄep 7 k¡du, Óp„ku KQpC 25 k¡du

 ( ii )  KQpC 12 k¡du, Óp„ku KQpC 13 k¡du

 (iii)  Ap‘¡g i„Ly$ dpV¡$ rÓÄep r = 7 k¡du A“¡ Óp„ku KQpC 

l = 25 k¡du.

  h = l r–2 2

    = 25 7–2 2  = 625 49–  = 576

  \ h = 24 k¡du

  i„Ly$ ApL$pf“p hpkZ“u ndsp

  = 
3

1
p r2h

  = 
3

1
 × 

7

22
 × 7 × 7 × 24 k¡du3

  = 1232 k¡du3

  = 
1000

1232
 rgV$f

  = 1.232 rgV$f
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 ( ii )  Ap‘¡g i„Ly$ dpV¡$ KQpC h = 12 k¡du A“¡ Óp„ku KQpC 

l = 13 k¡du.

  r = l h–2 2

    = 13 12–2 2

   = 169 144–

   = 25

  \ r = 5 k¡du

  i„Ly$ ApL$pf“p hpkZ“u ndsp

  = 
3

1
pr2h

  = 
3

1
 × 

7

22
 × 5 × 5 × 12 k¡du3

  = 
21

6600
 k¡du3

  = 
21 1000

6600

×
 rgV$f

  = 
35

11
 rgV$f

13.  A¡L$ i„Ly$“u KQpC 15 k¡du R>¡. Å¡ s¡“y„ O“am 1570 k¡du3 

lp¡e, sp¡ s¡“p ‘pep“u rÓÄep ip¡^p¡. (p = 3.14 gp¡.)

  i„Ly$“y„ O“am = 1570 k¡du3, KQpC h = 15 k¡du A“¡ 

rÓÄep = r.

 i„Ly$“y„ O“am = 
3

1
pr2h

 \ 1570 k¡du3 = 
3

1
 × 3.14 × r2 × 15 k¡du3

 \ 1570 k¡du3 = 15.7 × r2 k¡du3

 \ r2 = 
.15 7

1570
 k¡du2

 \ r2 = 100 k¡du2  \ r = 10 k¡du

14.  A¡L$ g„bh©Ñue i„Ly$“y„ O“am 48p k¡du3 R>¡. s¡“u KQpC 

9 k¡du lp¡e, sp¡ s¡“p ‘pep“p¡ ìepk ip¡^p¡.

  i„Ly$“y„ O“am = 48p k¡du3, KQpC h = 9 k¡du A“¡

rÓÄep = r.

 i„Ly$“y„ O“am = 
3

1
pr2h

 \ 48p k¡du3 = 
3

1
 × p × r2 × 9 k¡du3

 \ r2 = 
9

48 3

×

×

r

r

 k¡du2 
\ r2 = 16 k¡du2 \ r = 4 k¡du

 lh¡, ìepk = 2r = 2 × 4 k¡du = 8 k¡du

15.  A¡L$ i„Ly$ ApL$pf“p MpX$p“p D‘f“p cpN“p¡ ìepk 3.5 du A“¡ 

KX$pC 12 du R>¡. s¡“u ndsp (qL$gp¡rgV$fdp„) L¡$V$gu ’pe?

  i„Ly$ ApL$pf“p MpX$p dpV¡$,

 rÓÄep = 
ìepk

2
= 

.

2

3 5
 du = 

20

35
 du

 A“¡ KQpC (KX$pC) h = 12 du

 i„Ly$ ApL$pf“p MpX$p“u ndsp

 = i„Ly$“y„ O“am

 = 
3

1
pr2h 

 = 
3

1
 × 

7

22
 × 

20

35
 × 

20

35
 × 12 du3

 = 38.5 du3

 = 38.5 qL$gp¡rgV$f

16.  g„bh©Ñue i„Ly$“y„ O“am 9856 k¡du3 R>¡. s¡“p ‘pep“p¡ ìepk 
28 k¡du R>¡, sp¡ (iii) i„Ly$“u KQpC, ( ii ) i„Ly$“u Óp„ku KQpC 

A“¡ (iii) i„Ly$“u h¾$k‘pV$u“y„ n¡Óam ip¡^p¡.

 (iii)  i„Ly$“y„ O“am = 9856 k¡du3,

  rÓÄep r = 
ìepk

2
= 

2

28
= 14 k¡du A“¡ KQpC = h.

  i„Ly$“y„ O“am = 
3

1
pr2h

  \ 9856 k¡du3 = 
3

1
 × 

7

22
 × 14 × 14 × h k¡du3

  \ h = 
22 14 14

9856 3 7

× ×

× ×
 k¡du \ h = 48 k¡du

 ( ii )  l = h r2 2+

   = 48 142 2+  = 2304 196+  = 2500

  \ l = 50 k¡du

 (iii)  i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = prl

   = 
7

22
 × 14 × 50 k¡du2

   = 2200 k¡du2

 7.  L$pV$L$p¡Z rÓL$p¡Z ABC“u bpSy>“p„ dp‘ 5 k¡du, 12 k¡du A“¡ 

13 k¡du R>¡. Å¡ s¡“¡ 12 k¡du“u bpSy> sfa ‘qfc°dZ L$fhpdp„ 

Aph¡, sp¡ s¡’u b“sp i„Ly$“y„ O“am ip¡^p¡.

  5 k¡du, 12 k¡du A“¡ 13 k¡du bpSy>Ap¡hpmp„ rÓL$p¡Z“¡ 

12 k¡du“u bpSy>“u Apk‘pk ‘qfc°dZ L$fhp’u dmsp i„Ly$ 

dpV¡$ rÓÄep r = 5 k¡du, KQpC h = 12 k¡du A“¡ Óp„ku 

KQpC l = 13 k¡du ’pe.

 i„Ly$“y„ O“am = 
3

1
pr2h

  = 
3

1
× p × 5 × 5 × 12 k¡du3

  = 100p k¡du3

 8.  D‘f“p v$pMgp 7dp„ Ap‘¡g rÓL$p¡Z ABC“y„ 5 k¡du g„bpChpmu 
bpSy>“u Apk‘pk ‘qfc°dZ L$fhpdp„ Aph¡ R>¡, sp¡ Ap fus¡ 
b“sp O““y„ O“am ip¡^p¡ s’p v$pMgp 7 A“¡ 8dp„ b“sp 
i„Ly$“p O“am“p¡ NyZp¡Ñf ip¡^p¡.

  5 k¡du, 12 k¡du A“¡ 13 k¡du bpSy>Ap¡hpmp rÓL$p¡Z“¡ 

5 k¡du“u bpSy>“u Apk‘pk ‘qfc°dZ L$fhp’u dmsp i„Ly$ 

dpV¡$ rÓÄep r = 12 k¡du, KQpC h = 5 k¡du A“¡ Óp„ku 

KQpC l = 13 k¡du ’pe.
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 i„Ly$“y„ O“am = 
3

1
pr2h

  = 
3

1
× p × 12 × 12 × 5 k¡du3

  = 240p k¡du3

 v$pMgp 7 A“¡ 8dp„ b“sp i„Ly$“p O“am“p¡ NyZp¡Ñf

 = 
240

100

r

r

 = 
12

5
 = 5 : 12

19.  A¡L$ i„Ly$ ApL$pf“p OJ“p Y$Ngp“p ‘pep“p¡ ìepk 10.5 du A“¡ 

KQpC 3 du R>¡. s¡“y„ O“am ip¡^p¡. Ap Y$Ngp“¡ hfkpv$’u 

bQphhp L¸$“hpk’u Y$p„L$hpdp„ Aph¡ R>¡, sp¡ Ap dpV¡$ S>ê$fu 

L¸$“hpk“y„ n¡Óam ip¡^p¡.

  i„Ly$ ApL$pf“p OJ“p Y$Ngp dpV¡$ rÓÄep

 r = 
ìepk

2
= 

.

2

10 5
 du = 

20

105
 du A“¡ KQpC h = 3 du

 i„Ly$ ApL$pf“p OJ“p Y$Ngp“y„ O“am

 = 
3

1
pr2h

 = 
3

1
 × 

7

22
 × 

20

105
 × 

20

105
 × 3 du3 

 = 86.625 du3

  Y$Ngp“¡ L¸$“hpk’u Y$p„L$hp dpV¡$ i„Ly$“u h¾$k‘pV$u“p n¡Óam S>¡V$gy„ 

L¸$“hpk Å¡CA¡.

 l = r h2 2+

  = ( )3
20

105
2

2+f p
  = ( . )5 25 92+

  = .27 5625 9+  = .36 5625  = 6.05 du (Apif¡)

 i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = prl

  = 
7

22
 × 

20

105
 × 6.05 du2

  = 99.825 du2

  Apd, Y$Ngp“¡ L¸$“hpk’u Y$p„L$hp dpV¡$ 99.825 du2 L¸$“hpk“u 
S>ê$f ‘X¡$.

×Y$uL$fZ dpV¡$“p v$pMgp

11. A¡L$ i„Ly$“p ‘pep“u rÔpÄep 14 k¡du A“¡ KQpC 15 k¡du R>¡, 

sp¡ Ap i„Ly$“y„ O“a$m L¡$V$gy„ l$p¡e?

12. A¡L$ i„Ly$“u h¾$k‘pV$u“y„ n¡Ôpa$m 550 Qp¡ k¡du R>¡. Å¡ i„Ly$“p¡ 

ìepk 14 k¡du l$p¡e, sp¡ s¡“y„ O“a$m ip¡^p¡.

 3. A¡L$ i„Ly$“p ‘pep“p¡ ‘rfO 44 k¡du R>¡. Å¡ s¡“u KQpC 9 k¡du 

l$p¡e, sp¡ i„Ly$“y„ O“a$m ip¡^p¡.

14. A¡L$ i„Ly$“u rÔp$Äep 21 k¡du A“¡ Ôpp„ku KQpC 35 k¡du R>¡, 
sp¡ i„Ly$“y„ O“a$m ip¡^p¡.

S>hpbp¡ :  1. 3080 k¡du3

   2. 1232 k¡du3

   3. 462 k¡du3

   4. 12,936 k¡du3

epv$ fpMp¡

*  Np¡mp“y„ O“am = 
3

4
pr3; Äep„, r = Np¡mp“u rÓÄep R>¡.

*  A^®Np¡mp“y„ O“am = 
3

2
pr3; Äep„, r = A^®Np¡mp“u rÓÄep R>¡.

"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

10. 11.2 k¡du rÓÄephpmp Np¡mp“y„ O“am ip¡^p¡.

 Np¡mp“y„ O“am

 = 
3

4
pr3

 = 
3

4
 × 

7

22
 × 11.2 × 11.2 × 11.2 k¡du3

 = 5887.32 k¡du3 

11.  Np¡mpa¢L$dp„ h‘fpsp ^psy“p Np¡mp“u rÓÄep 4.9 k¡du R>¡. Å¡ 

h‘fpe¡g ^psy“u O“sp 7.8 N°pd / k¡du3 lp¡e, sp¡ s¡“y„ v$m 

ip¡^p¡.

  Np¡mpa¢L$dp„ h‘fpsp¡ Np¡mp¡ ^psy“p¡ “½$f Np¡mp¡ lp¡hp’u, s¡“y„ 

v$m A¡ s¡“p O“am A“¡ O“sp“p¡ NyZpL$pf ’i¡. s¡’u Np¡mp“y„ 

O“am ip¡^hy„ ‘X$i¡.
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 lh¡, Np¡mp“y„ O“am = 
3

4
pr3

   = 
3

4
 × 

7

22
 × 4.9 × 4.9 × 4.9 k¡du3

   = 493 k¡du3 (Apif¡)

 hmu, 1 k¡du3 ^psy“u O“sp 7.8 N°pd lp¡hp’u,

 Np¡mp“y„ v$m = 7.8 × 493 N°pd

   = 3845.4 N°pd = 3.85 qL$N°p (Apif¡) 

12.  A¡L$ A^®Np¡mpL$pf hpkZ“u rÓÄep 3.5 k¡du R>¡, sp¡ s¡dp„ 

kdpC iL$sp ‘pZu“y„ O“am ip¡^p¡.

 A^®Np¡mpL$pf hpkZdp„ kdpC iL$sp ‘pZu“y„ O“am

 = 
3

2
pr3

 = 
3

2
 × 

7

22
 × 3.5 × 3.5 × 3.5 k¡du3

 = 89.8 k¡du3

õhpÝepe 11.4 ‘p“p “„. 129 – 130

 “p¢^ : Äep„ Dëg¡M “ L$ep£ lp¡e Ðep„ p = 
7

22
 gp¡.

11.  Ap‘¡g rÓÄep ‘f’u Np¡mp“y„ O“am ip¡^p¡ :

 (iii)  7 k¡du   ( ii ) 0.63 du

 (iii)  Ap‘¡g Np¡mp dpV¡$ rÓÄep r = 7 k¡du

  Np¡mp“y„ O“am = 
3

4
pr3

   = 
3

4
 × 

7

22
 × 7 × 7 × 7 k¡du3

   = 
3

4312
 k¡du3

   = 1437
3

1
 k¡du3

 ( ii )   Ap‘¡g Np¡mp dpV¡$ rÓÄep r = 0.63 du

  Np¡mp“y„ O“am

  = 
3

4
pr3

  = 
3

4
 × 

7

22
 × 0.63 × 0.63 × 0.63 du3

  = 1.05 du3 (Apif¡)

 2.  Ap‘¡g ìepkhpmp “½$f Np¡mp Üpfp rhõ’pr‘s ’sp ‘pZu“y„ 

L$v$ ip¡^p¡ :

 (iii)  28 k¡du   ( ii ) 0.21 du

  “½$f Np¡mp Üpfp rhõ’pr‘s ’sp ‘pZu“y„ L$v$ = Np¡mp“y„ O“am

 (iii)  Ap‘¡g Np¡mp dpV¡$ rÓÄep r = 
ìepk

2
= 

2

28
 = 14 k¡du

  Np¡mp“y„ O“am = 
3

4
pr3

   = 
3

4
 × 

7

22
×14 × 14 × 14 k¡du3

   = 
3

34496
 k¡du3

   = 11498
3

2
 k¡du3

   Apd, Ap‘¡g Np¡mp Üpfp rhõ’pr‘s ’sp ‘pZu“y„ L$v$ 

11498
3

2
 k¡du3 ’pe.

 ( ii )  Ap‘¡g Np¡mp dpV¡$ rÓÄep r = 
ìepk

2
= 

.

2

0 21
 du

  Np¡mp“y„ O“am

  = 
3

4
pr3

  = 
3

4
 × 

7

22
×

.

2

0 21
 × 

.

2

0 21
 × 

.

2

0 21
 du3

  = 11 × 0.01 × 0.21 × 0.21 du3

  = 0.004851 du3

   Apd, Ap‘¡g Np¡mp Üpfp rhõ’pr‘s ’sp ‘pZu“y„ L$v$ 

0.004851 du3 ’pe.

 3.  A¡L$ ^psy“p Np¡mp“p¡ ìepk 4.2 k¡du R>¡. Å¡ s¡“p Öìe“u O“sp 

8.9 N°pd / k¡du3 lp¡e, sp¡ s¡“y„ v$m ip¡^p¡.

  Ap‘¡g Np¡mp dpV¡$,

 rÓÄep r = 
ìepk

2
= 

.

2

4 2
 = 2.1 k¡du = 

10

21
 k¡du

 Np¡mp“y„ O“am = 
3

4
pr3

  = 
3

4
 × 

7

22
 × 

10

21
 × 

10

21
 × 

10

21
 k¡du3

  = 38.808 k¡du3

  ̂ psy“p¡ Np¡mp¡ S>¡ Öìe“p¡ b“¡g R>¡ s¡“u O“sp

8.9 N°pd / k¡du3 R>¡.

 \ ^psy“p Np¡mp“y„ v$m = O“am × O“sp

  = 38.808 k¡du3 × 8.9 N°pd / k¡du3

  = 345.39 N°pd (Apif¡)

 Apd, Ap‘¡g ^psy“p Np¡mp“y„ v$m 345.39 N°pd (Apif¡) R>¡.

 4.  Å¡ Q„Ö“p¡ ìepk Apif¡ ‘©Õhu“p ìepk“p Qp¡’p cpN S>¡V$gp¡ 

lp¡e, sp¡ ‘©Õhu“p O“am A“¡ Q„Ö“p O“am“p¡ NyZp¡Ñf ip¡^p¡.

  Q„Ö“p¡ ìepk ‘©Õhu“p ìepk“p Qp¡’p cpN S>¡V$gp¡ lp¡e, sp¡ 

Q„Ö“u rÓÄep ‘©Õhu“u rÓÄep“p Qp¡’p cpN S>¡V$gu S> lp¡e. 

buÅ iåv$p¡dp„ ‘©Õhu“u rÓÄep Q„Ö“u rÓÄep L$fsp„ Qpf NZu 

lp¡e. Å¡ Q„Ö“u rÓÄep = r A“¡ ‘©Õhu“u rÓÄep = R gCA¡, 

sp¡ R = 4r ’pe.

 
‘©Õhu“y„ O“am
Q„Ö“y„ O“am

= 
R

r
3

4
3

3

4 3

r

r

 = 
R

r3

3

 = 
( )

r

r4

3

3

 = 
r

r64

3

3

 = 64 : 1

 Apd, ‘©Õhu“p O“am A“¡ Q„Ö“p O“am“p¡ NyZp¡Ñf 64 : 1 R>¡.
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15.  10.5 k¡du ìepkhpmp A^®Np¡mpL$pf ‘pÓdp„ L¡$V$gp rgV$f v|$^ 

kdphu iL$pe?

  Ap‘¡g A^®Np¡mpL$pf ‘pÓ dpV¡$,

 rÓÄep r = 
ìepk

2
= 

.

2

10 5
 k¡du = 5.25 k¡du = 

4

21
 k¡du

 A^®Np¡mpL$pf ‘pÓ“u ndsp

 = A^®Np¡mpL$pf ‘pÓ“y„ O“am

 = 
3

2
pr3

 = 
3

2
 × 

7

22
 × 

4

21
 × 

4

21
 × 

4

21
 k¡du3

 = 303.19 k¡du3 (Apif¡)

 = 
.

1000

303 19
 rgV$f (Apif¡)

 = 0.303 rgV$f (Apif¡)

  Apd, Ap‘¡g A^®Np¡mpL$pf ‘pÓdp„ 0.303 rgV$f (Apif¡) 

v|$^ kdphu iL$pe.

 6.  A¡L$ A^®Np¡mpL$pf V$p„L$u 1 k¡du ÅX$p gp¡M„X$“p ‘sfpdp„’u 

b“ph¡gu R>¡. Å¡ s¡“u A„v$f“u rÓÄep 1 du lp¡e, sp¡ Ap 

V$p„L$u b“phhp h‘fpe¡gp gp¡M„X$“y„ O“am ip¡^p¡.

  A^®Np¡mpL$pf V$p„L$u“u A„v$f“u rÓÄep r = 1 du

 gp¡M„X$“p ‘sfp“u ÅX$pC 1 k¡du = 0.01 du R>¡.

 \ A^®Np¡mpL$pf V$p„L$u“u blpf“u rÓÄep R = 1.01 du

 V$p„L$udp„ h‘fpe¡g gp¡M„X$“y„ O“am

 = ‘p¡gp A^®Np¡mpL$pf“y„ O“am

 = 
3

2
pR3 – 

3

2
pr3

 = 
3

2
p  (R3 – r3)

 = 
3

2
 × 

7

22
(1.013 – 13) du3

 = 
21

44
 (1.030301 – 1) du3

 = 0.06349 du3 (Apif¡)

  Apd, V$p„L$u b“phhp h‘fpe¡gp gp¡M„X$“y„ O“am 0.06349 du3 

(Apif¡) R>¡.

17.  A¡L$ Np¡mp“u h¾$k‘pV$u“y„ n¡Óam 154 k¡du2 lp¡e, sp¡ s¡“y„ 

O“am ip¡^p¡.

  Np¡mp“u h¾$k‘pV$u“y„ n¡Óam = 154 k¡du2 A“¡ rÓÄep = r

 Np¡mp“u h¾$k‘pV$u“y„ n¡Óam = 4pr2

 \ 154 k¡du2 = 4 × 
7

22
 × r2 k¡du2

 \ r2 = 
4 22

154 7

×

×
 k¡du2

 \ r2 = 
4

49
 k¡du2

 \ r = 
2

7
 k¡du

 Np¡mp“y„ O“am = 
3

4
pr3 

  = 
3

4
 × 

7

22
 × 

2

7
 × 

2

7
 × 

2

7
 k¡du3

  = 
3

539
 k¡du3

  = 179
3

2
 k¡du3

 Apd, Ap‘¡g Np¡mp“y„ O“am 179
3

2
 k¡du3 R>¡.

 8.  A¡L$ dL$p““p¡ OyçdV$ A ®̂Np¡mpL$pf R>¡. s¡“u A„v$f“u bpSy>A¡ Q|“p¡ 

gNphhp“p¡ MQ® T 4989.60 ’pe R>¡. Å¡ Q|“p¡ gNphhp“p¡ MQ® 

1 du2“p T 20 lp¡e, sp¡ (iii) OyçdV$“u A„v$f“u h¾$k‘pV$u“y„ 

n¡Óam A“¡ ( ii ) OyçdV$“u A„v$f fl¡gu lhp“y„ O“am ip¡^p¡.

 (iii)  T 20 MQ®dp„ Q|“p¡ gNphhp“p rhõspf“y„ n¡Óam = 1 du2 

  \ T 4989.60 MQ®dp„ Q|“p¡ gNphhp“p rhõspf“y„ n¡Óam

  = 
.

20

4989 60
 du2 = 249.48  du2

   Ap’u OyçdV$“u A„v$f“u h¾$k‘pV$u“y„ n¡Óam 249.48  du2 

’pe.

 ( ii )  A^®Np¡mpL$pf OyçdV$“u h¾$k‘pV$u“y„ n¡Óam = 2pr2

  \ 249.48  du2 = 2 × 
7

22
 × r2 du2

  \ r2 = 
.

2 22

249 48 7

×

×
 du2  

\ r = .39 69  du

  \ r2 = 39.69 du2  
\ r = 6.3 du

  A^®Np¡mpL$pf OyçdV$“u A„v$f fl¡gu lhp“y„ O“am

  = 
3

2
pr3

  = 
3

2
 × 

7

22
 × 6.3 × 6.3 × 6.3 du3

  = 523.908 du3

  = 523.9 du3 (Apif¡)

   Apd, A^®Np¡mpL$pf OyçdV$“u A„v$f fl¡gu lhp“y„ O“am 

523.9 du3 (Apif¡) ’pe.

 9.  S>¡“u rÓÄep r A“¡ h¾$k‘pV$u“y„ n¡Óam S lp¡e, s¡hp 27 

gp¡M„X$“p Np¡mp“¡ Ap¡Npmu s¡dp„’u S>¡“u h¾$k‘pV$u“y„ n¡Óam S' 

lp¡e s¡hp¡ A¡L$ gp¡M„X$“p¡ Np¡mp¡ b“phhpdp„ Aph¡ R>¡, sp¡ (iii) “hp 

Np¡mp“u rÓÄep r'  A“¡ ( ii ) S A“¡ S'  NyZp¡Ñf ip¡^p¡.

 (iii)  r rÓÄephpmp 27 Np¡mp“¡ Ap¡Npmu“¡ s¡dp„’u r' 

rÓÄephpmp¡ A¡L$ “hp¡ Np¡mp¡ b“ph¡g R>¡.

  \ r'  rÓÄephpmp “hp Np¡mp“y„ O“am

   = r rÓÄephpmp 27 Np¡mp“y„ O“am

  \ 
3

4
pr'

3 = 27×
3

4
pr3 

\ r'
3 = 27r3 \ r'  = 3r

 ( ii )  r rÓÄephpmp Np¡mp“u h¾$k‘pV$u“y„ n¡Óam S R>¡ A“¡ 

r'  rÓÄephpmp Np¡mp“u h¾$k‘pV$u“y„ n¡Óam S'  R>¡.
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  \ 
'S

S  = 
'r

r

4

4

2

2

r

r

 = 
'r

r

2

2

 = 
( )r

r

3 2

2

 = 
r

r

9 2

2

 = 
9

1
 

   Apd, S A“¡ S' “p¡ NyZp¡Ñf 1 : 9 ’pe.

10.  A¡L$ Np¡mpL$pf v$hp“u L¸àõe|g“p¡ ìepk 3.5 rddu R>¡, sp¡ Ap 
L¸àõe|g“¡ k„‘|Z® fus¡ cfhp L¡$V$gu v$hp“u (rddu3) S>ê$f ‘X$i¡?

  v$hp“u Np¡mpL$pf L¸àõe|g“u rÓÄep r = 
ìepk

2

  = 
.

2

3 5
 = 1.75 rddu

 Np¡mpL$pf L¸àõe|g“y„ O“am (ndsp)

 = 
3

4
pr3

 = 
3

4
 × 

7

22
 × 1.75 × 1.75 × 1.75 rddu3

 = 22.46 rddu3 (Apif¡)

  Apd, Ļàõe|g“¡ k„‘|Z® fus¡ cfhp dpV¡$ 22.46 rddu3 (Apif¡) 

v$hp“u S>ê$f ‘X$i¡.

×Y$uL$fZ dpV¡$“p v$pMgp

11. A¡L$ “½$f A^®Np¡mp“u rÓÄep 30 k¡du R>¡, sp¡ s¡“y„ O“am 

L¡$V$gy„ ’pe? (p = 3.14 gp¡.)

12. A¡L$ Np¡mp“y„ O“am 4851 k¡du3 R>¡, sp¡ s¡“p¡ ìepk L¡$V$gp¡ 

li¡?

13. A¡L$ A^®Np¡mp“y„ O“am 89
6

5
 k¡du3 R>¡, sp¡ s¡“p¡ ìepk L¡$V$gp¡ 

li¡?

14. A¡L$ Np¡mp“y„ O“am 1437
3

1
k¡du3 R>¡, sp¡ Ap Np¡mp“u 

h¾$k‘pV$u“y„ n¡Óam L¡$V$gy„ lp¡e?

15. A¡L$ “½$f A^®Np¡mp“y„ Ly$g ‘©óW$am 462 k¡du2 R>¡, sp¡ s¡“y„ 

O“am L¡$V$gy„ ’pe?

 6. Å¡ L$p¡C Np¡gL$“p ìepkdp„ 25 % OV$pX$p¡ L$fhpdp„ Aph¡, sp¡ 

s¡“u k‘pV$u“p n¡Óamdp„ L¡$V$gp V$L$p OV$pX$p¡ ’pe?

 7. A¡L$ kdO“dp„ b„^ b¡k¡ s¡ fus¡ r rÓÄephpmp¡ A¡L$ Np¡mp¡ 

d|L¡$g R>¡, (Sy>Ap¡ ApL©$rs) sp¡ (1) Np¡mp“u h¾$k‘pV$u“y„ n¡Óam 

ip¡^p¡. (2) kdO““p ‘pð® ‘©óW$p¡“y„ n¡Óam ip¡^p¡. (3) (1) A“¡ 

(2)dp„ dmsp„ n¡Óamp¡“p¡ NyZp¡Ñf ip¡^p¡.

 8. A¡L$ i„Ly$“y„ O“am 1232 du3 A“¡ s¡“p ‘pep“y„ n¡Óam 

154 du2 R>¡, sp¡ s¡“u KQpC ip¡^p¡.

 9. Ap‘¡g ApL©$rsdp„ b¡ A^®Np¡mpL$pf Ny„bS>“¡ f„N L$fhp“p¡ R>¡. 

(Sy>Ap¡ ApL©$rs) Å¡ b¡ A^®Np¡mpL$pf Ny„bS>“p ‘pep“p ‘qfO 

70.4 du A“¡ 17.6 du lp¡e, sp¡ s¡“¡ du2“p L 20 g¡M¡ 

f„Nhp“p¡ MQ® ip¡^p¡.

10. A¡L$ g„bh©Ñue “mpL$pfdp„ b„^ b¡k¡ s¡ fus¡ (2m + 5) k¡du 

ìepkhpmp¡ A¡L$ Np¡mp¡ d|L¡$g R>¡. (Sy>Ap¡ ApL©$rs). Å¡ “mpL$pf“u 

KQpC 21 k¡du lp¡e, sp¡ m“u tL$ds A“¡ Np¡mp“u h¾$k‘pV$u“y„ 

n¡Óam ip¡^p¡.

S>hpbp¡ :  1. 56,520 k¡du3 2. 21 k¡du 3. 7 k¡du 4. 616 k¡du2 

5. 718
3

2
 k ¡du3 6. 43.75 %  7. (1) 4pr2 

(2) 16r2 
(3) p : 4

 8. 24 du 9. L 16755.20

10. m = 8; 1386 k¡du2
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126 NAVNEET NrZs : ^p¡fZ 9

l¡sygnu âï“p¡Ñf

“p¢^ : AÞe Dëg¡M “ L$ep£ lp¡e, sp¡ p  = 
7

22
 gp¡.

11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 ) 1 l¡¼V$f = ......... du2 (10,000; 1000; 100)

 ( 2 ) A ®̂Np¡mp“y„ O“am = ......... , ,r r r2
3

2 2 2
3

2 3
r r rc m

 ( 3 ) i„Ly$“u Ly$g k‘pV$u“y„ n¡Óam = .........
 (prl, pr2h, pr (l + r))

 ( 4 )  b¡ i„Ly$“u rÓÄepAp¡“p¡ NyZp¡Ñf 1 : 1 A“¡ rse®L$ 

KQpCAp¡“p¡ NyZp¡Ñf 3 : 4 lp¡e, sp¡ s¡d“u h¾$k‘pV$uAp¡“p¡ 

NyZp¡Ñf ......... ’pe. (4 : 3, 3 : 4, 2 : 3)

 ( 5 )  2.1 k¡du rÓÄephpmp “½$f Np¡mp Üpfp rhõ’pr‘s ’sp 

‘pZu“y„ L$v ......... k¡du3 ’pe. 

(38.808, 38.800, 83.308)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 ) 7 k¡du ìepk“p Np¡mp“y„ O“am ip¡^p¡.

 ( 2 )  A¡L$ i„Ly$“u rÓÄep 5 k¡du A“¡ rse®L$ KQpC 16 k¡du 

R>¡, sp¡ s¡“u Ly$g k‘pV$u“y„ n¡Óam ip¡^p¡.

 ( 3 )  9 k¡du rÓÄephpmp ^psy“p Np¡mp“¡ r‘Npmu“¡ 3 k¡du 

rÓÄephpmp L¡$V$gp Np¡mp b“¡ s¡ ip¡^p¡.

 ( 4 )  15 k¡du rÓÄephpmp A¡L$ i„Ly$“u h¾$k‘pV$u“y„ n¡Óam 

1650 k¡du2 lp¡e, sp¡ s¡“u rse®L$ KQpC ip¡^p¡.

 ( 5 )  A¡L$ Np¡mp“u k‘pV$u“y„ n¡Óam 5544 k¡du2 R>¡, sp¡ s¡“p¡ 

ìepk ip¡^p¡.

 ( 6 )  Å¡ $r rÓÄep ^fphsp Np¡mp“u rÓÄep AX$^u L$fhpdp„ 

Aph¡, sp¡ s¡“y„ “hy„ O“am ip¡^p¡.

 ( 7 )  24  k¡du KQp gpL$X$p“p O“ i„Ly$“p ‘pep“p¡ ‘qfO 44 

k¡du R>¡, sp¡ i„Ly$“u rse®L$ KQpC ip¡^p¡.

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  A¡L$ i„Ly$“y„ O“am 6160 k¡du3 A“¡ KQpC 30 k¡du 

R>¡, sp¡ s¡“u rÓÄep ......... k¡du lp¡e.

  A. 7  B. 14  C. 21  D. 28

 ( 2 )  b¡ Np¡mp“p ìepk“p¡ NyZp¡Ñf 3 : 5 R>¡, sp¡ s¡d“p 

O“amp¡“p¡ NyZp¡Ñf ......... ’pe.

  A. 9 : 25  B. 25 : 9  C. 27 : 125  D. 125 : 27

 ( 3 ) 1 rgV$f = ......... k¡du3

  A. 10  B. 100  C. 1000  D. 10,000

 ( 4 )  A¡L$ “mpL$pf“y„ O“am 448p  k¡du3 A“¡ KQpC

7 k¡du R>¡, sp¡ s¡“p¡ ìepk ......... k¡du lp¡e.

  A. 8  B. 24  C. 16  D. 14

 ( 5 )  A¡L$ Np¡mp“u h¾$k‘pV$u“y„ n¡Óam 676 p  k¡du2 R>¡, sp¡ 

s¡“u rÓÄep ......... k¡du lp¡e.

  A. 13  B. 26  C. 31  D. 14

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 )  A¡L$ i„Ly$“u rÓÄep 7 k¡du A“¡ KQpC 15 k¡du R>¡, 

sp¡ s¡“y„ O“am 1540 k¡du3 ’pe.

 ( 2 )  5 k¡du rÓÄep A“¡ 12 k¡du KQpChpmp i„Ly$“u 

h¾$k‘pV$u“y„ n¡Óam 60 p  k¡du2 ’pe.

 ( 3 )  Np¡mp“u rÓÄepdp„ 10 % h^pfp¡ L$fhp’u s¡“p O“amdp„ 

21 %“p¡ h^pfp¡ ’pe.

 ( 4 )  b¡ “mpL$pf“u rÓÄepAp¡“p¡ NyZp¡Ñf 3 : 4 A“¡ 

KQpCAp¡“p¡ NyZp¡Ñf 8 : 9 lp¡e, sp¡ s¡d“p„ O“amp¡“p¡ 

NyZp¡Ñf 1 : 2 ’pe.

 ( 5 )  A¡L$ i„Ly$“u rÓÄep 12  k¡du, rse®L$ KQpC 37 k¡du 

A“¡ KQpC 35 k¡du lp¡C iL¡$.

 ( 6 )  Å¡ Np¡mp“y„ O“am A“¡ h¾$k‘pV$u“y„ n¡Óam k„¿epÐdL$ 

fus¡ kdp“ lp¡e, sp¡ s¡“u rÓÄep 3 A¡L$d lp¡e.
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d5.  ep¡Áe Å¡X$L$p„ Å¡X$p¡ :

rhcpN I rhcpN II

1. 1 du3 = ......... qL$gp¡rgV$f

2. g]by“p b¡ Vy$L$X$p L$fsp„ dmsp âÐe¡L$ Vy$L$X$p“u Ly$g k‘pV$u“y„ n¡Óam = ......... .

3. L 5“p rk½$p“y„ O“am = ......... .

4. 1 rgV$f = ......... k¡du3

5. i„Ly$“y„ O“am = .........

6. “pf„Nu“u h¾$k‘pV$u“y„ n¡Óam = ......... .

7. L$p¡C ‘Z i„Ly$ dpV¡$ l2 = ......... .

8. i„Ly$“p ‘pep“p¡ ‘qfO = ......... .

a. 4pr2

b. 
3

1
 × ‘pep“y„ n¡Óam × KQpC

c. r2 + h2

d. 2pr2

e. 2pr

f. 1

g. pr2h

h. 103

i. pr (l + r)

j. 3pr2

S>hpbp¡

 1.  ( 1 ) 10,000 ( 2 ) 
3

2
p r3 ( 3 ) p r (l + r) ( 4 ) 3 : 4 ( 5 ) 38.808

 2.  ( 1 ) 179
3

2  k¡du3 ( 2 ) 330 k¡du2 ( 3 ) 27 Np¡mp ( 4 ) 35 k¡du ( 5 ) 42 k¡du ( 6 ) 
6

1
p r3 ( 7 ) 25 k¡du

 3.  ( 1 ) B. 14 ( 2 ) C. 27 : 125 ( 3 ) C. 1000 ( 4 ) C. 16 ( 5 ) A. 13

 4.   ( 1 ) Mp¡Vy$„ ( 2 ) Mp¡Vy$„ ( 3 ) Mp¡V$y„ ( 4 ) Mfy„ ( 5 ) Mfy„ ( 6 ) Mfy„

 5.   1 ® f, 2 ® j, 3 ® g, 4 ® h, 5 ® b, 6 ® a, 7 ® c, 8 ® e.
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Ap„L$X$pipõÓ
(STATISTICS)

12

epv$ fpMp¡

  dprlsu“u Apg¡MpÐdL$ fS|>Aps (Graphical 

representation of data) :

*  dprlsu“u rQÓpÐdL$ fS|>Aps“¡ Apg¡MpÐdL$ fS|>Aps L$l¡ R>¡. 

Ap‘Z¡ ÓZ âL$pf“u rQÓpÐdL$ fS|>Aps A„N¡ Aæepk L$fuiy„ :

 ( 1 )  g„bpg¡M (Bar graph)

 ( 2 )   kdp“ ‘lp¡mpC A“¡ Akdp“ ‘lp¡mpC“p õs„cpg¡M 

(Histograms of uniform width and of varying 

width)

 ( 3 ) Aph©rÑ blºL$p¡Z (Frequency polygon)

*  g„bpg¡M : S>¡dp„ kpdpÞe fus¡ kdp“ ‘lp¡mpChpmp g„bQp¡fk 

L¡$ S>¡ Sy>v$p Sy>v$p Qgp¡ v$ip®hu, s¡“¡ A¡L$ An ‘f (^pfp¡ L¡$ 

x-An) kdp“ A„sf¡ v$p¡fhpdp„ Aph¡ R>¡, A¡hu dprlsu“u 

rQÓpÐdL$ fS|>Aps A¡ g„bpg¡M R>¡. buÅ An (^pfp¡ L¡$, 

y-An) ‘f Qg“y„ d|ëe v$ip®hhpdp„ Aph¡ R>¡. g„bQp¡fk“u 

KQpC s¡“p Qg“u tL$ds ‘f Ap^pqfs R>¡.

*  õs„cpg¡M : Ap Apg¡M A¡ g„bpg¡M“u Apg¡MpÐdL$ fS|>Aps“y„ 

S> õhê$‘ R>¡, ‘f„sy s¡ kss hNp£ dpV¡$ h‘fpe R>¡. õs„cpg¡M 

b¡ âL$pf“p lp¡e R>¡ : ( 1 ) kdp“ ‘lp¡mpC“p õs„cpg¡M A“¡ 

( 2 ) Akdp“ ‘lp¡mpC“p õs„cpg¡M.

 ( 1 )  kdp“ ‘l$p¡mpC“p õs„cpg¡M : õs„cpg¡M v$p¡fhp 

dpV¡$ x-An ‘f kdp“ hN®g„bpChpmp hN®“p„ 

hN®kudptbvy$Ap¡“¡ A“¡ y-An ‘f Aph©rÑAp¡“¡ ep¡Áe 

âdpZdp‘ hX¡$ v$ip®hhpdp„ Aph¡ R>¡. Ap õs„cpg¡M dpV¡$ 

v$f¡L$ hN® D‘f s¡ hN®“u Aph©rÑ“p âdpZdp„ KQpC 

^fphsp¡ õs„c v$p¡fhpdp„ Aph¡ R>¡. õs„c“u k„¿ep hN®“u 

k„¿ep S>¡V$gu l$p¡e R>¡. Ap fus¡ dmsu ApL©$rs“¡ kdp“ 

‘l$p¡mpC“p¡ õs„cpg¡M L$l¡$ R>¡. Ap õs„cpg¡M“p¡ v$f¡L$ 

õs„c g„bQp¡fk R>¡, S>¡“p¡ ‘pep¡ hN®g„bpC R>¡ A“¡ 

KQpC s¡“¡ A“yê‘ Aph©rÑ S>¡V$gu l$p¡e R>¡.

 ( 2 )  Akdp“ ‘lp¡mpC“p õs„cpg¡M : Akdp“ hN®-

g„bpChpmp Aph©rÑ-rhsfZ“p¡ õs„cpg¡M v$p¡fhp 

g„bQp¡fk“u g„bpC“¡ âdpZkf b“phhu ‘X¡$. g„bQp¡fk“u 

KQpC (kâdpZ Aph©rÑ) dpV¡$ “uQ¡“y„ k|Ôp D‘ep¡Ndp„ 

g¡hpe R>¡ :

   
Ap‘¡gp hN®“u Aph©rÑ

Ap‘¡gp hN®“u hN®g„bpC
× 

kp¥’u Ap¡R>u g„bpChpmp
hN®“u hN®g„bpC

Ap âL$pf“p õs„cpg¡Mdp„ g„bQp¡fk“u ‘l$p¡mpC Sy>v$u 

Sy>v$u l$p¡e R>¡ A“¡ g„bQp¡fk“y„ n¡Ôpa$m Aph©rÑ“p kâdpZdp„ 

l$p¡e R>¡.

*  Aph©rÑ bly$L$p¡Z (Frequency polygon) : Aph©rÑ-

rhsfZ“p v$f¡L$ hN®“u dÝetL$ds“¡ x-An ‘f v$ip®hhpdp„ 

Aph¡ R>¡ A“¡ S>¡-s¡ dÝetL$dshpmp hN®“u Aph©rÑ“¡ y-An 

‘f v$ip®hhpdp„ Aph¡ R>¡. 

 hN®“u dÝeqL„$ds (Class-mark) = 
EÝh®kudp + A^:kudp

2

â’d hN®“u ‘l¡$gp„“p k„crhs hN®“u dÝetL$ds A“¡ 

A„rsd hN®“u ‘R>u“p k„crhs hN®“u dÝetL$ds ‘Z Apg¡M 

‘f v$ip®hhpdp„ Aph¡ R>¡ A“¡ s¡ b„“¡“¡ k„Ns Aph©rÑ i|Þe (0) 

g¡hpdp„ Aph¡ R>¡. Ap hNp£“u dÝetL$dsp¡ v$ip®hsp„ tbvy$Ap¡“¡ ‘Z 

Apg¡Mdp„ v$ip®hhpdp„ Aph¡ R>¡. Apd, v$ip®hhp“u dÝetL$dsp¡“u 

k„¿ep Ap‘¡gp hNp£“u k„¿ep L$fsp„ 2 h^pf¡ l$p¡e R>¡.

d¡mh¡gp„ tbvy$Ap¡“¡ ¾$ddp„ f¡MpM„X$p¡ hX¡$ Å¡X$hpdp„ Aph¡ 

R>¡. Ap fus¡ dm¡gp Apg¡M“¡ Aph©rÑ bly$L$p¡Z L$l¡$ R>¡. Aph©rÑ 

bly$L$p¡Z x-An kp’¡ b„^ ApL©$rs fQ¡ R>¡.

Ap‘¡g kss Aph©rÑ-rhsfZ“p¡ õs„cpg¡M v$p¡f¡g l$p¡e, 

sp¡ g„bQp¡fk“p D‘f“u bpSy>“p„ dÝetbvy$Ap¡“¡ (x-An ‘f 

gu^¡gp k„crhs hNp£“p„ dÝetbvy$Ap¡ krl$s) ¾$di: f¡MpM„X$p¡ 

hX¡$ Å¡X$hp’u Ap‘¡g kss Aph©rÑ-rhsfZ“p¡ Aph©rÑ bly$L$p¡Z 

dm¡ R>¡.

Å¡ â’d hN® 0’u iê ’sp¡ “ l$p¡e, sp¡ âdpZdp‘ 

b„^b¡ksy„ L$fhp x-An ‘f L$p‘ L¡$ R>¡v$ d|L$hpdp„ Aph¡ R>¡.
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"epv$ fpMp¡'“u rhi¡j kdS>“p v$pMgp

 1.  ̂ p¡fZ 9“p A¡L$ Qp¡½$k rhcpN“p 40 rhÛp’}Ap¡“¡ s¡d“p 

S>Þd“p¡ drl“p¡ S>Zphhp“y„ L$l¡hpdp„ Apìey„ A“¡ s¡’u dm¡gu 

dprlsu“¡ Ap^pf¡ “uQ¡“p¡ Apg¡M s¥epf L$fhpdp„ Apìep¡ lsp¡ :

  D‘f“p g„bpg¡M“¡ Ýep“’u Å¡C“¡ “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 (iii) “h¡çbf drl“pdp„ L¡$V$gp rhÛp’}Ap¡ S>Þçep lsp? 

 ( ii ) L$ep drl“pdp„ kp¥’u h^y rhÛp’}Ap¡ S>Þçep lsp? 

 (iii) “h¡çbf drl“pdp„ 4 rhÛp’}Ap¡“p¡ S>Þd ’ep¡ lsp¡.

 ( ii )  Ap¸NõV$ drl“pdp„ kp¥’u h^y rhÛp’}Ap¡“p¡ S>Þd ’ep¡ 

lsp¡. 

12.  T 20,000 dprkL$ AphL$ ^fphsp A¡L$ Ly$Vy„$b¡ Sy>v$p„ Sy>v$p„ iuj®L$  

l¡W$m ’sp„ dprkL$ MQ®“y„ “uQ¡ âdpZ¡ Apep¡S>“ L$ey¯ lsy„ :

L$p¡óV$L$ 1

k|rQ (bS>¡V$-l¡X$) MQ® (lÅf ê$r‘epdp„)

L$qfepÏ„

cpXy„$

bpmL$p¡“y„ rinZ

v$hpAp¡

bmsZ

d“p¡f„S>“

âL$uZ®

4

5

5

2

2

1

1

 D‘ey®¼s dprlsu“p Ap^pf¡ g„bpg¡M v$p¡fp¡.

  Ap‘Z¡ Ap dprlsu“p Ap^pf¡ “uQ¡ S>Zpìep âdpZ¡ g„bpg¡M 

v$p¡fuiy„. Ap‘Z¡ “p¢̂ uA¡ L¡$ buÆ lfp¡mdp„ A¡L$d "lÅf ê$r‘epdp„' 

R>¡, A¡V$g¡ L¡$ v$hpAp¡ kpd¡ ‘2’ A„L$ R>¡. s¡“p¡ A’® T 2000 

’i¡.

 ( 1 )  Al] g„bQp¡fk“u ‘lp¡mpC“y„ L$p¡C dlÒh “’u. s¡’u 

L$p¡C ‘Z dp‘ ‘k„v$ L$fu“¡ kdrnrsS> An ‘f Qg k|rQ 

gCiy„, ‘f„sy Qp¡L$kpC fpMu v$f¡L$ g„bQp¡fk“u ‘lp¡mpC 

kfMu fpMuiy„ A“¡ b¡ g„bQp¡fk hÃQ¡“y„ A„sf ‘Z kdp“ 

fpMuiy„. A¡L$ k|rQ“¡ A¡L$ A¡L$d sfuL¡$ gp¡.

 ( 2 )  MQ® rifp¡g„b An ‘f r“v$£ris L$fuA¡ R>uA¡. lh¡ h^ydp„ 

h^y MQ® T 5000 lp¡hp’u Ap‘Z¡ 1 A¡L$d = T 1000 

dp‘ gC iL$uA¡. 

 ( 3 )  ‘l¡gp Qg L$qfepZp“¡ v$ip®hhp 1 A¡L$d“u ‘lp¡mpC A“¡ 

4 A¡L$d“u KQpChpmp¡ g„bQp¡fk b“phuiy„.

 ( 4 )  Ap âdpZ¡ b¡ ¾$rdL$ g„bQp¡fk hÃQ¡ 1 A¡L$d“y„ A„sf 

R>p¡X$u“¡ buÅ AÞe Qg“¡ v$ip®huiy„.

  g„bpg¡M “uQ¡“u ApL©$rsdp„ v$ip®h¡g R>¡ :
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 (iv)   Ap âdpZ¡ Ap‘Z“¡ ApL©$rsdp„ bspìep âdpZ¡“p¡ Apg¡M dmi¡.

  Sy>Ap¡ L¡$ ¾$rdL$ g„bQp¡fk hÃQ¡ L$p¡C A„sf “’u. s¡’u ‘qfZpdu 

Apg¡M A¡L$ O“ ApL©$rs S>¡hp¡ v$¡Mpe R>¡. Ap Apg¡M“¡ õs„cpg¡M 

(Histogram) L$l¡ R>¡. s¡dp„ kss hN®hpmp hN}L©$s Aph©rÑ-

rhsfZ“u A¡L$ Apg¡MpÐdL$ fS|>Aps R>¡. D‘fp„s, S>¡ g„bpg¡Mdp„ 

“ lsu s¡ g„bQp¡fk“u ‘lp¡mpC ‘Z Ap Apg¡M“u âõsyrsdp„ 

dlÒh‘|Z® cpN cS>h¡ R>¡.

  Al], Mf¡Mf sp¡ Ecp L$f¡gp g„bQp¡fk“y„ n¡Óam s¡“¡ k„Ns 

Aph©rÑAp¡“p kdâdpZdp„ lp¡e R>¡. Å¡L¡$ b^p g„bQp¡fk“u 

‘lp¡mpC kdp“ R>¡, ‘Z KQpC Aph©rÑ“p kdâdpZdp„ 

R>¡. Ap L$pfZ’u Ap‘Z¡ g„bpCAp¡ D‘f (iii)dp„ bspìep 

âdpZ¡ gu^u R>¡.

 õs„cpg¡M :

  Dv$plfZ sfuL¡$ “uQ¡“y„ Aph©rÑ-rhsfZ L$p¡óV$L$ gCA¡. s¡dp„ 

A¡L$ hN®“p 36 rhÛp’}Ap¡“y„ hS>“ Ap‘¡gy„ R>¡.

L$p¡óV$L$ 2

hS>“ (qL$N°pdp„) rhÛp’}Ap¡“u k„¿ep

30.5 – 35.5

35.5 – 40.5

40.5 – 45.5

45.5 – 50.5

50.5 – 55.5

55.5 – 60.5

9

6

15

3

1

2

Ly$g 36

  Qpgp¡ Ap‘Z¡ D‘ey®¼s dprlsu“u Apg¡MpÐdL$ fS|>Aps “uQ¡ 

v$ip®ìep âdpZ¡ L$fuA¡ :

 ( i )   Ap‘Z¡ kdrnrsS> An ‘f ep¡Áe dp‘ gC“¡ hS>““¡ 

v$ip®huiy„. Ap‘Z¡ 1 k¡du = 5 qL$N°p ‘k„v$ L$fu iL$uA¡, 

‘f„sy ‘l¡gp¡ hN® i|Þe“¡ bv$g¡ 30.5’u iê$ ’sp¡ lp¡hp’u 

An ‘f L$p‘(Kink)“y„ rQl¹“ b“phu“¡ v$ip®huiy„.

 ( ii )  rhÛp’}Ap¡“u k„¿ep“¡ rifp¡g„b An ‘f ep¡Áe dp‘ Üpfp 

v$ip®huiy„. kp¥’u dp¡V$u Aph©rÑ 15 lp¡hp’u 15“p¡ kdph¡i 

’C iL¡$ s¡hu fus¡ A¡“¡ A“yê$‘ lp¡e s¡hy„ dp‘ gCiy„.

 (iii)  lh¡ Ap‘Z¡ hN®g„bpC S>¡V$gu ‘lp¡mpC A“¡ hN®“u kpd¡ 

Ap‘¡gu Aph©rÑ“¡ A“yê$‘ KQpChpmp¡ g„bQp¡fk v$p¡fuiy„. 

Dv$plfZ sfuL¡$, hN® 30.5 – 35.5“p g„bQp¡fk“u 

‘lp¡mpC 1 k¡du A“¡ KQpC 9 k¡du ’i¡.

13.  A¡L$ rirnL$p NrZs“u 100 NyZ“u ‘funp gC“¡ b¡ rhcpN“p 

rhÛp’}Ap¡“p v$¡Mph“y„ rhïg¡jZ L$fhp dpN¡ R>¡. s¡d“y„ L$pe® 

Å¡C“¡ s¡“¡ S>Zpe R>¡ L¡$ a¼s ’p¡X$p S> rhÛp’}Ap¡“p NyZ 20’u 

Ap¡R>p R>¡ A“¡ ’p¡X$p rhÛp’}Ap¡“p NyZ 70 L¡$ s¡’u h^y R>¡. 

s¡’u s¡dZ¡ rhÛp’}Ap¡“¡ 0 – 20, 20 – 30, ..., 60 – 70, 

70 – 100 S>¡hp Sy>v$u Sy>v$u hN®g„bpChpmp hNp£dp„ hN}L©$s 

L$fhp“p¡ r“Z®e g¡sp„, “uQ¡ bspìep âdpZ¡“y„ L$p¡óV$L$ dmi¡ :

L$p¡óV$L$ 3

NyZ rhÛp’}Ap¡“u k„¿ep

0 – 20

20 – 30

30 – 40

40 – 50

50 – 60

60 – 70

70 – 100

7
10
10
20
20
15

8

Ly$g 90



 12. Ap„L$X$pip” 131

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

 “uQ¡“u ApL©$rsdp„ v$ip®ìep âdpZ¡ A¡L$ rhÛp’} Üpfp Ap L$p¡óV$L$“p¡ õs„cpg¡M s¥epf L$fhpdp„ Apìep¡ lsp¡.

  Apg¡MpÐdL$ fS|>Aps“¡ bfpbf QL$pkp¡. iy„ sd¡ rhQpfu iL$p¡ 
R>p¡ L¡$ dprlsu“y„ Ap kpQy„ r“v$£i“ R>¡? “p, Ap Apg¡M 
Ap‘Z“¡ N¡fdpN£ v$p¡f¡ R>¡. ANpD S>Zpìep âdpZ¡ õs„cpg¡Mdp„ 
g„bQp¡fk“y„ n¡Óam Aph©rÑ“p kdâdpZdp„ lp¡e R>¡. ANpD“p 
Apg¡Mdp„ Ap âï“ D‘[õ’s ’sp¡ “ lsp¡, L$pfZ L¡$ b^p S> 
g„bQp¡fk“u ‘lp¡mpC kdp“ lsu, ‘f„sy Al] g„bQp¡fk“u 
‘lp¡mpC bv$gpe R>¡. Ap’u D‘f S>¡ õs„cpg¡M R>¡ s¡ kpQy„ 
rQÓ fS|> L$fsp¡ “’u. Dv$plfZ sfuL¡$, hN® 60 – 70 L$fsp„ 
hN® 70 – 100“u Aph©rÑ h ŷ lp¡hu Å¡CA¡, ‘f„sy s¡ lL$uL$sdp„ 
“’u.

  s¡’u g„bQp¡fk“u g„bpCdp„ ’p¡Xy„$ ‘qfhs®“ L$fhp“u S>ê$f ‘X$i¡, 
S>¡’u L$fu“¡ afu“¡ n¡Óam A¡ Aph©rÑ“¡ kâdpZ ’pe.

 Ap‘Z¡ “uQ¡ âdpZ¡“p„ kp¡‘p“ A“ykfuA¡ :

 ( 1 )  kp¥’u “p“u hN®g„bpChpmp¡ hN® gp¡. D‘ey®¼s Dv$plfZdp„ 
kp¥’u “p“u hN®g„bpC 10 R>¡.

 ( 2 )  g„bQp¡fk“u g„bpC A¡hu fus¡ bv$gp¡ L¡$ S>¡’u v$f¡L$ hN®“u  
hN®g„bpC 10 “¡ kâdpZ ’pe.

  Dv$plfZ sfuL¡$ Äepf¡ hN®g„bpC 20 lp¡e Ðepf¡ g„bQp¡fk“u 
g„bpC 7 R>¡, sp¡ hN®g„bpC 10 lp¡e, sp¡ g„bQp¡fk“u g„bpC 

20

7
 × 10 = 3.5 ’pe.

  Ap âdpZ¡ ApNm âq¾$ep L$fsp„ Ap‘Z“¡ “uQ¡ âdpZ¡ L$p¡óV$L$ 

dmi¡ :

L$p¡óV$L$ 4

NyZ Aph©rÑ hN®g„bpC g„bQp¡fk“u g„bpC

0 – 20

20 – 30

30 – 40

40 – 50

50 – 60

60 – 70

70 – 100

 7

10

10

20

20

15

 8

20

10

10

10

10

10

30

20

7
 × 10 = 3.5

10

10
 × 10 = 10

10

10
 × 10 = 10

10

20
 × 10 = 20

10

20
 × 10 = 20

10

15
 × 10 = 15

30

8
 × 10 = 2.67

  Ap‘Z¡ Ap v$f¡L$ hN®dp„ hN®g„bpC“u NZsfu 10 NyZ âdpZ¡ 

L$f¡gu R>¡. s¡’u Ap g„bpCAp¡“¡ ""10 NyZ“u hN®g„bpC“¡

A“yê$‘ rhÛp’}Ap¡“u kâdpZ Aph©rÑ'' (Proportional 

frequency) L$luiy„.
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 s¡’u rhrh^ hN®g„bpChpmp¡ kpQp¡ õs„cpg¡M “uQ¡“u ApL©$rsdp„ Ap‘¡g R>¡ :

14.  L$p¡C A¡L$ hN®“p 51 rhÛp’}Ap¡“p 100 NyZ“u L$kp¡V$udp„ d¡mh¡gp NyZ “uQ¡“p L$p¡óV$L$dp„ Apàep R>¡ :

L$p¡óV$L$ 5

NyZ rhÛp’}Ap¡“u k„¿ep

 0 – 10

10 – 20

20 – 30

30 – 40

40 – 50

50 – 60

60 – 70

70 – 80

80 – 90

 90 – 100

5
10

4
6
7
3
2
2
3
9

Ly$g 51

  D‘ey®¼s Aph©rÑ-rhsfZ“p L$p¡óV$L$“¡ A“yê$‘ Aph©rÑ blºL$p¡Z v$p¡fp¡.

  kp¥â’d Ap dprlsu“p¡ D‘ep¡N L$fu õs„cpg¡M v$p¡fuA¡ A“¡ g„bQp¡fk“p D‘f“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ A“y¾$d¡ B, C, D, E, F, G, 

H, I, J, K hX¡$ v$ip®huA¡. Al] ‘l¡gp¡ hN® 0 – 10 R>¡. s¡“u ApNm“p¡ hN® d¡mhhp dpV¡$ kdrnrsS> An“¡ F>Z qv$ipdp„ g„bphu“¡ 

A“¡ L$pë‘r“L$ hN® (– 10) – 0“y„ dÝetbvy$ ip¡^p¡. â’d A„Ðetbvy$ A¡V$g¡ L¡$ B“¡ kdrnrsS> An“u F>Z qv$ipdp„ i|Þe Aph©rÑhpmp 

hN®“p dÝetbvy$ kp’¡ Å¡X$hpdp„ Aph¡ R>¡. s¡ rifp¡g„b An“¡ S>¡ tbvy$dp„ R>¡v$¡ s¡“¡ A hX¡$ v$ip®hhpdp„ Aph¡ R>¡. Ap dprlsu“p A„rsd 

hN®“u ‘R>u“p L$pë‘r“L$ hN®“y„ dÝetbvy$ L dp“uA¡. Apd, ApL©$rsdp„ v$ip®ìep dyS>b OABCDEFGHIJKL A¡ Aph©rÑ blºL$p¡Z R>¡, 

s¡ ApL©$rsdp„ v$ip®hpep¡ R>¡.



 12. Ap„L$X$pip” 133

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

  Aph©rÑ blºL$p¡Z“¡ õs„cpg¡M v$p¡ep® rkhpe ‘Z õhs„Ó fus¡ v$p¡fu 

iL$pe R>¡. Ap dpV¡$ dprlsu“p v$f¡L$ hN®“p„ dÝetbvy$Ap¡“u S>ê$f 

‘X¡$ R>¡. Ap hNp£“p„ dÝetbvy$Ap¡“¡ hN®“u dÝetL$ds (Class-

mark) L$l¡ R>¡.

  hN®“u dÝetL$ds ip¡̂ hp dpV¡$ hN®“u A^:kudp A“¡ EÝh®kudp“p¡ 

kfhpmp¡ L$fu 2 hX¡$ cpNhpdp„ Aph¡ R>¡.

 hN®“u dÝetL$ds = 
EÝh®kudp + A^:kudp

2
 

15.  A¡L$ il¡fdp„ Æh“r“hp®l A„L$(Cost of living index)“p¡ 

Aæepk L$fhp dpV¡$“p„ kpàsprlL$ Ahgp¡L$“p¡ “uQ¡ L$p¡óV$L$dp„ 

Ap‘¡gp„ R>¡ :

L$p¡óV$L$ 6

Æh“r“hp®l A„L$ kpàsprlL$ k„¿ep

140 – 150

150 – 160

160 – 170

170 – 180

180 – 190

190 – 200

5
10
20

9
6
2

Ly$g 52

  D‘ey®¼s dprlsu dpV¡$ Aph©rÑ blºL$p¡Z (õs„cpg¡M v$p¡ep® hNf) 

s¥epf L$fp¡.

  õs„cpg¡M v$p¡ep® rkhpe Aph©rÑ blºL$p¡Z v$p¡fhp dpV¡$ D‘ey®¼s 

hNp£ 140 – 150, 150 – 160, ...“u dÝetL$dsp¡ ip¡^hu 

‘X¡$.

  hN® 140 – 150 dpV¡$ EÝh®kudp = 150 A“¡ A^:kudp = 140

 hN® dÝetL$ds = 
2

150 140+
 = 

2

290
 = 145.

  Ap S> fus¡ buÅ hNp£“u dÝetL$dsp¡ dm¡. Apd, “uQ¡ v$ip®ìep 

âdpZ¡ “hy„ L$p¡óV$L$ dmi¡ :

L$p¡óV$L$ 7

hN® dÝetL$ds Aph©rÑ

140 – 150

150 – 160

160 – 170

170 – 180

180 – 190

190 – 200

145
155
165
175
185
195

5
10
20

9
6
2

    Ly$g 52

  lh¡ dÝetL$dsp¡“¡ kdrnrsS> An ‘f A“¡ Aph©rÑAp¡“¡ 

rifp¡g„b An ‘f d|L$p¡ A“¡ ‘R>u s¡ tbvy$Ap¡ B (145,  5), 

C (155, 10), D (165, 20), E (175, 9), 

F (185, 6) A“¡ G (195, 2)“¡ Apg¡Mu s¡d“¡ f¡MpM„X$’u 

Å¡X$p¡. L$pë‘r“L$ hN® 130 – 140(S>¡ kp¥’u “p“p hN® 

140 – 150“u bfpbf ApNm“p¡ hN®)“p dÝetbvy$“¡ k„Ns 

i|Þe Aph©rÑ A¡V$g¡ L¡$ A (135, 0) A“¡ G (195, 2)“p 

sfs ‘R>u Aphsp„ L$pë‘r“L$ hN® dpV¡$ tbvy$ H (205, 0) 

gp¡. s¡“p ‘qfZpd¡ Aph©rÑ blºL$p¡Z ABCDEFGH dmi¡. 

(Sy>Ap¡ ApL©$rs)

õhpÝepe 12.1 ‘p“p “„. 141’u 144

 1.  L$p¡C A¡L$ k„õ’p Üpfp 15’u 44 (hjp£dp„) hÃQ¡“u hehpmu õÓu“u dp„v$Nu A“¡ d©Ðey“p„ L$pfZp¡ ip¡^hp dpV¡$ L$fhpdp„ Aph¡g rhðìep‘u 

kh£nZ“p “uQ¡ âdpZ¡“p Ap„L$X$p (%dp„) dþep lsp :

 (iii)  D‘f Ap‘¡gu dprlsu“u Apg¡MpÐdL$ fS|>Aps L$fp¡.

 ( ii )  rhðdp„ õÓuAp¡“u dp„v$Nu A“¡ d©Ðey dpV¡$ L$ey„ ‘qfbm 

kp¥’u h^y L$pfZc|s R>¡?

 (iii)  sdpfp rinL$“u dv$v$’u D‘f ( ii )dp„ v$ip®ìep rkhpe“p„ 

AÞe b¡ dy¿e ‘qfbmp¡ ip¡^hp“p¡ âeÐ“ L$fp¡.

A.“„. L$pfZp¡ õÓu d©Ðeyv$f (%)

1.

2.

3.

4.

5.

6.

âS>““ õhpõÕe [õ’rs

op“s„sy k„Ns d“p¡rhL$pf

CÅAp¡

ùv$e A“¡ f¼shprlL$p s„Ó“u [õ’rs

ðk“s„Ó“u [õ’rs

AÞe L$pfZp¡

31.8

25.4

12.4

4.3

4.1

22.0
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 (iii)  15 hj®’u 44 hj® hÃQ¡“u hehpmu õÓu“u dp„v$Nu A“¡ d©Ðey“p„ L$pfZp¡

 ( ii )  rhðdp„ õÓuAp¡“u dp„v$Nu A“¡ d©Ðey dpV¡$“y„ kp¥’u h^y L$pfZc|s ‘qfbm "âS>““ õhpõÕe [õ’rs' R>¡.

 (iii)  AÞe dy¿e b¡ ‘qfbmp¡dp„ "A‘|fsy„ ‘p¡jZ' A“¡ "S>ê$fu õhpõÕe k¡hpAp¡“p¡ Acph'“¡ NZu iL$pe.
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12.  cpfsue kdpS>“p rhrh^ rhcpNp¡dp„ lÅf R>p¡L$fpAp¡v$uW$ R>p¡L$fuAp¡“u k„¿epAp¡“u (gNcN 10“p NyrZs“u “ÆL$) dprlsu “uQ¡ 

âdpZ¡ R>¡ :

rhcpN lÅf R>p¡L$fpAp¡v$uW$ R>p¡L$fuAp¡“u k„¿ep

A“yk|rQs Års (SC)

A“yk|rQs S>“Års (ST)

rb“A“yk|rQs Års / A“yk|rQs S>“Års

‘R>ps rS>ëgpAp¡

rb“‘R>ps rS>ëgpAp¡

N°pd

il¡f

940

970

920

950

920

930

910

 (iii)  D‘ey®¼s dprlsu“¡ Ap^pf¡ g„bpg¡M v$p¡fp¡.

 ( ii )  Apg¡M ‘f’u L$ep spfZ L$pY$u iL$pe s¡“u hN®dp„ QQp® L$fp¡.
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 (iii)  cpfsue kdpS>“p rhrh^ rhcpNp¡dp„ lÅf R>p¡L$fpAp¡v$uW$ R>p¡L$fuAp¡“u k„¿ep
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13.  A¡L$ fpÄe“u rh^p“kcp“u Q|„V$Zudp„ Sy>v$p Sy>v$p fpS>L$ue ‘np¡A¡ Æs¡gu b¡W$L$p¡ dpV¡$ dsv$p““y„ ‘qfZpd “uQ¡ âdpZ¡ R>¡ :

fpS>L$ue ‘np¡ A B C D E F

Æs¡gu b¡W$L$p¡ 75 55 37 29 10 37

 (iii)  dsv$p““p„ ‘qfZpdp¡“¡ v$ip®hsp¡ A¡L$ g„bpg¡M v$p¡fp¡.

 ( ii )  L$ep¡ fpS>L$ue ‘n kp¥’u h^y b¡W$L$p¡ ÆÐep¡?

 (iii)  Sy>v$p Sy>v$p fpS>L$ue ‘np¡A¡ Æs¡gu b¡W$L$p¡

 ( ii )  fpS>L$ue ‘n A kp¥’u h^y b¡W$L$p¡ ÆÐep¡.
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 4.  A¡L$ R>p¡X$“p„ 40 ‘p„v$X$p„“u g„bpC rdrgduV$fdp„ Ap‘hpdp„ Aphu 
R>¡ A“¡ s¡“p’u dmsu dprlsu “uQ¡“p L$p¡óV$L$dp„ v$ip®hu R>¡ :

g„bpC (rddudp„) ‘p„v$X$p„“u k„¿ep

118 – 126

127 – 135

136 – 144

145 – 153

154 – 162

163 – 171

172 – 180

13

15

19

12

15

14

12

 (iii)  Ap‘¡gu dprlsu“y„ r“ê$‘Z L$fsp¡ A¡L$ õs„cpg¡M v$p¡fp¡. 
[ k|Q“ : kp¥â’d hNp£“¡ kss b“php¡. ]

 ( ii )  iy„ AÞe fus¡ Ap dprlsu“u Apg¡MpÐdL$ fS|>Aps ’C iL¡$?

 (iii)  153 rdrgduV$f g„bpC“p„ ‘p„v$X$p„“u k„¿ep kp¥’u h^y R>¡. 

iy„ Ap spfZ kpQy„ R>¡? L¡$d?

  hNp£“¡ kss b“phsp “uQ¡ âdpZ¡“y„ Aph©rÑ-rhsfZ L$p¡óV$L$ 

dm¡ :

g„bpC (rddudp„) ‘p„v$X$p„“u k„¿ep

117.5 – 126.5

126.5 – 135.5

135.5 – 144.5

144.5 – 153.5

153.5 – 162.5

162.5 – 171.5

171.5 – 180.5

3

5

9

12

5

4

2

 (iii)  R>p¡X$“p„ ‘p„v$X$p„“u g„bpC rdrgduV$fdp„

 ( ii )  lp, Ap dprlsu“u Apg¡MpÐdL$ fS|>Aps Aph©rÑ blºL$p¡Z Üpfp ‘Z ’C iL¡$.

 (iii)  “p, v$ip®h¡g spfZ kpQy„ “’u, L$pfZ L¡$ hN® 145 – 153“u Aph©rÑ 12 R>¡, ‘f„sy s¡ v$f¡L$ Ahgp¡L$““u Qp¡½$k tL$ds L$C lp¡e 

s¡ A„N¡ L$p„C S> L$lu iL$pe “l].
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 5.  “uQ¡“p L$p¡óV$L$dp„ 400 r“ep¡“ bëb“y„ Apeyóe Ap‘¡gy„ R>¡ :

Apeyóe (L$gpL$dp„) bëb“u k„¿ep Apeyóe (L$gpL$dp„) bëb“u k„¿ep

300 – 400

400 – 500

500 – 600

600 – 700

14

56

60

86

700 – 800

800 – 900

 900 – 1000

74

62

48

 (iii)  Ap‘¡gu dprlsu“¡ õs„cpg¡M“u dv$v$’u v$ip®hp¡.  ( ii )  L¡$V$gp bëb“y„ Apeyóe 700 L$gpL$ A’hp 700 L$gpL$’u h^y R>¡?

 (iii)   400 r“ep¡“ bëb“y„ Apeyóe (L$gpL$dp„)

 ( ii )  hN® 700 – 800, 800 – 900 A“¡ 900 – 1000“u Aph©rÑ A“y¾$d¡ 74, 62 A“¡ 48 R>¡. dpV¡$ 184 (74 + 62 + 48) 

bëb“y„ Apeyóe 700 L$gpL A’hp 700 L$gpL$’u h^y R>¡.
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16.  “uQ¡“p L$p¡óV$L$dp„ rhÛp’}Ap¡A¡ d¡mh¡gp NyZ A“ykpf s¡d“¡ b¡ rhcpNdp„ hl¢Qhpdp„ Apìep R>¡ :

rhcpN A rhcpN B

NyZ Aph©rÑ NyZ Aph©rÑ

 0 – 10

10 – 20

20 – 30

30 – 40

40 – 50

3

9

17

12

9

 0 – 10

10 – 20

20 – 30

30 – 40

40 – 50

5

19

15

10

1

  b„“¡ rhcpNp¡“p rhÛp’}Ap¡A¡ d¡mh¡gp NyZ A¡L$ S> Apg¡Mdp„ Sy>v$p Sy>v$p Aph©rÑ blºL$p¡Z Üpfp v$ip®hp¡. b„“¡ Aph©rÑ blºL$p¡Z“p¡ Aæepk 
L$fu b„“¡ rhcpN“p rhÛp’}“p v$¡Mph“u syg“p L$fp¡.

  b„“¡ rhcpN“p Aph©rÑ blºL$p¡Z v$p¡fhp dpV¡$ b„“¡ rhcpN“p hNp£“u dÝetL$dsp¡ ip¡^u“¡ “uQ¡ dyS>b“p L$p¡óV$L$ b“phuA¡ :

rhcpN A

NyZ dÝetL$ds Aph©rÑ

 0 – 10

10 – 20

20 – 30

30 – 40

40 – 50

5

15

25

35

45

3

9

17

12

9

qhcpN B

NyZ dÝetL$ds Aph©rÑ

 0 – 10

10 – 20

20 – 30

30 – 40

40 – 50

5

15

25

35

45

5

19

15

10

1

  b„“¡ rhcpN“p rhÛp’}Ap¡“p v$¡Mph“u syg“p L$fsp„ S>Zpe R>¡ L¡$ rhcpN A“p rhÛp’}Ap¡“p¡ v$¡Mph rhcpN B“p rhÛp’}Ap¡“p v$¡Mph 
L$fsp„ QqX$$epsp¡ R>¡.
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17.  A¡L$ q¾$L¡$V$-d¸Qdp„ b¡ V$udp¡ A A“¡ B Üpfp â’d 60 bp¸gdp„ L$f¡gp f““u dprlsu “uQ¡ “p¢^hpdp„ Aphu R>¡ :

bp¸g“u k„¿ep V$ud A V$ud B bp¸g“u k„¿ep V$ud A V$ud B

1 – 6

 7 – 12

13 – 18

19 – 24

25 – 30

2

1

8

9

4

5

6

2

10

5

31 – 36

37 – 42

43 – 48

49 – 54

55 – 60

5

6

10

6

2

6

3

4

8

10

 A¡L$ S> Apg¡M‘Ó ‘f b„“¡ V$udp¡“u dprlsu“¡ Aph©rÑ blºL$p¡Z“u dv$v$’u v$ip®hp¡.

 [ k|Q“ : kp¥â’d hNp£“¡ kss b“php¡. ]

bp¸g“u k„¿ep dÝetL$ds V$ud A V$ud B bp¸g“u k„¿ep dÝetL$ds V$ud A V$ud B

0.5 – 6.5

  6.5 – 12.5

12.5 – 18.5

18.5 – 24.5

24.5 – 30.5

3.5

9.5

15.5

21.5

27.5

2

1

8

9

4

5

6

2

10

5

30.5 – 36.5

36.5 – 42.5

42.5 – 48.5

48.5 – 54.5

54.5 – 60.5

33.5

39.5

45.5

51.5

57.5

5

6

10

6

2

6

3

4

8

10

V$ud A A“¡ V$ud B A¡ â’d 60 bp¸gdp„ L$f¡gp f“
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 8.  A¡L$ bNuQpdp„ fdsp„ Sy>v$p„ Sy>v$p„ he-S|>’“p„ bpmL$p¡“u k„¿ep“y„ ep×[ÃR>L$ kh£nZ L$fhp’u “uQ¡ âdpZ¡“u dprlsu âpàs ’C :

Jdf (hj®dp„) bpmL$p¡“u k„¿ep

1 – 2

2 – 3

3 – 5

5 – 7

 7 – 10

10 – 15

15 – 17

5

3

6

12

9

10

4

 D‘ey®¼s dprlsu“¡ v$ip®hsp¡ A¡L$ õs„cpg¡M v$p¡fp¡.

Jdf (hj®dp„) Aph©rÑ hN®g„bpC g„bQp¡fk“u g„bpC

1 – 2

2 – 3

3 – 5

5 – 7

 7 – 10

10 – 15

15 – 17

5

3

6

12

9

10

4

1

1

2

2

3

5

2

1

5
 × 1 = 5

1

3
 × 1 = 3

2

6
 × 1 = 3

2

12
 × 1 = 6

3

9
 × 1 = 3

5

10
 × 1 = 2

2

4
 × 1 = 2

bNuQpdp„ fdsp„ Sy>v$p„ Sy>v$p„ he-S|>’“p„ bpmL$p¡
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19.  A¡L$ õ’pr“L$ V¡$rgap¡“ qX$f¡¼V$fudp„’u ep×[ÃR>L$ fus¡ 100 AV$L$ ‘k„v$ L$fhpdp„ Aphu. s¡dp„’u A„N°¡Æ d|mpnfp¡“u k„¿ep“y„ Aph©rÑ-rhsfZ 

“uQ¡ dyS>b âpàs ’ey„ :

d|mpnfp¡“u k„¿ep AV$L$“u k„¿ep

1 – 4

4 – 6

6 – 8

  8 – 12

12 – 20

 6

30

44

16

 4

 (iii)  Ap‘¡gu dprlsu“y„ r“ê$‘Z L$fsp¡ õs„cpg¡M v$p¡fp¡.

 ( ii )  S>¡ hN®dp„ kp¥’u h^y k„¿epdp„ AV$L$ R>¡, s¡ hN® ip¡^u“¡ gMp¡.

d|mpnfp¡“u k„¿ep AV$L$“u k„¿ep hN®g„bpC g„bQp¡fk“u g„bpC

 1 – 4

 4 – 6

 6 – 8

  8 – 12

 12 – 20

6

30

44

16

4

3

2

2

4

8

3

6
 × 2 = 4

2

30
 × 2 = 30

2

44
 × 2 = 44

4

16
 × 2 = 8

8

4
 × 2 = 1

 (iii)  AV$L$ A“¡ s¡“p A„N°¡Æ d|mpnfp¡“u k„¿ep“u dprlsu

 ( ii )  hN® 6 – 8dp„ kp¥’u h^y k„¿epdp„ AV$L$ R>¡.
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×Y$uL$fZ dpV¡$“p v$pMgp

1.  A¡L$ ipmpdp„ cZsp rhÛp’}Ap¡“u ^p¡fZ âdpZ¡“u Ly$g k„¿ep “uQ¡ v$ip®ìep âdpZ¡ R>¡. Ap‘¡gu dprlsu“¡ g„bpg¡M Üpfp fS|> L$fp¡.

^p¡fZ ‘p„Qdy„ R>Ìz„$ kpsdy„ ApW$dy„ “hdy„ v$kdy„

rhÛp’}Ap¡“u k„¿ep 510 480 420 380 360 250

2.  100 NyZ“u A¡L$ ‘funpdp„ 50 rhÛp’}Ap¡A¡ d¡mh¡gp NyZ“y„ Aph©rÑ-rhsfZ “uQ¡ âdpZ¡ R>¡. dprlsu“¡ õs„cpg¡M Üpfp fS|> L$fp¡.

d¡mh¡gp NyZ 20 – 29 30 – 39 40 – 49 50 – 59 60 – 69 70 – 79 80 – 89 90 – 99 Ly$g

rhÛp’}Ap¡“u k„¿ep 1 4 5 8 12 10 6 4 50

3.  “uQ¡“p Aph©rÑ-rhsfZ ‘f’u õs„cpg¡M fQp¡ :

hN® 10 – 15 15 – 20 20 – 30 30 – 40 40 – 60 60 – 100

Aph©rÑ 5 8 20 16 20 24

4.  “uQ¡“p Aph©rÑ-rhsfZ dpV¡$ Aph©rÑ blºL$p¡Z fQp¡ :

hN® 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60 60 – 70

Aph©rÑ 4 6 10 8 6 2

5.  “uQ¡“p Aph©rÑ-rhsfZ dpV¡$ õs„cpg¡M s¥epf L$fp¡ :

hN® 10 – 15 15 – 20 20 – 25 25 – 30 30 – 35

Aph©rÑ 8 6 10 4 3

6.  “uQ¡“p Aph©rÑ-rhsfZ dpV¡$ õs„cpg¡M s¥epf L$fp¡ :

hN® 10 – 15 15 – 20 20 – 30 30 – 40 40 – 55 55 – 75 75 – 100

Aph©rÑ 8 14 20 28 30 24 10

7.  “uQ¡“p Aph©rÑ-rhsfZ dpV¡$ Aph©rÑ blºL$p¡Z s¥epf L$fp¡ :

hN® 0 – 4 4 – 8 8 – 12 12 – 16 16 – 20 20 – 24

Aph©rÑ 3 5 8 6 4 2



 12. Ap„L$X$pip” 145

 8.  60 NyZ“u ‘funpdp„ 35 rhÛp’}Ap¡A¡ d¡mh¡g NyZ“p Ap^pf¡ “uQ¡“p¡ Apg¡M s¥epf L$fhpdp„ Apìep¡ lsp¡ :

 D‘f“p õs„cpg¡M“¡ Ýep“’u Å¡C“¡ “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 ( 1 ) Ap‘¡g Apg¡M“y„ âdpZdp‘ gMp¡.

 ( 2 ) 20’u Ap¡R>p NyZ d¡mh“pf rhÛp’}Ap¡“u k„¿ep L¡$V$gu R>¡?

 ( 3 ) 30’u 50 NyZ d¡mh“pf rhÛp’}Ap¡“u k„¿ep L¡$V$gu R>¡?

 ( 4 ) kp¥’u h^y rhÛp’}Ap¡“u k„¿ep L$ep hN® A„sfpgdp„ R>¡?

 9.  50 rhÛp’}Ap¡“u ‘|Zp¯L$ k¡rÞV$duV$fdp„ dp‘hpdp„ Aph¡gu KQpC gC“¡ hN}L©$s Aph©rÑ-rhsfZ Ap‘¡g R>¡. s¡ dprlsu“p Ap^pf¡ “uQ¡“p 

âï“p¡“p S>hpb Ap‘p¡ :

KQpC (k¡dudp„) rhÛp’}Ap¡“u k„¿ep
150 – 155

155 – 160

160 – 165

 165 – 170

170 – 175

12

 9

14

10

 5

 ( 1 ) hN® 155 – 160“u dÝetL$ds S>Zphp¡.

 ( 2 ) $L¡$V$gp rhÛp’}Ap¡“u KQpC 165 k¡du A’hp s¡“p’u h^pf¡ li¡?

 ( 3 ) $L$¡V$gp rhÛp’}Ap¡“u KQpC 150 k¡du’u 160 k¡du“u hÃQ¡ li¡? 

 ( 4 ) D‘f Ap‘¡gu dprlsu“¡ L$ep Apg¡M Üpfp v$ip®hu iL$pe?
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10.  L$p¡C il¡f“p hpsphfZdp„ këaf X$pep¸¼kpBX$“u kp„Ösp ppm(parts per million)dp„ ip¡^hp dpV¡$“p¡ Aæepk L$fhpdp„ Apìep¡. s¡“u 

30 qv$hkdp„ dm¡gu dprlsu gC“¡ hN}L©$s Aph©rÑ-rhsfZ L$p¡óV$L$ Ap‘¡g R>¡, s¡“p Ap^pf¡ “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

këaf X$pep¸¼kpBX$“u

kp„Ösp (ppmdp„)

qv$hkp¡“u k„¿ep

(Aph©rÑ)
0.00 – 0.04

0.04 – 0.08

0.08 – 0.12

0.12 – 0.16

0.16 – 0.20

0.20 – 0.24

4

9

9

2

4

2

 ( 1 )  hN® 0.04 – 0.08“u dÝetL$ds S>Zphp¡.

 ( 2 )  $hN® 0.20 – 0.24“u hN®g„bpC S>Zphp¡.

 ( 3 )  $$L$¡V$gp qv$hk këaf X$pep¸¼kpBX$“u kp„Ösp 0.12 ppm L¡$ s¡“p’u h^y flu li¡?

 ( 4 )  $$L$¡V$gp qv$hk këaf X$pep¸¼kpBX$“u kp„Ösp 0.08 ppm’u Ap¡R>u flu li¡?

11.  $

 D‘fp¡¼s g„bpg¡M“p Ap^pf¡ “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 ( 1 )  Ap‘¡g Apg¡M L$C dprlsu v$ip®h¡ R>¡, s¡ S>Zphp¡.

 ( 2 )  $$Lep hj®dp„ rhÛp’}Ap¡“u k„¿epdp„ dlÑd h^pfp¡ ’ep¡ R>¡?

 ( 3 )  $$Lep hj®dp„ rhÛp’}Ap¡“u k„¿ep dlÑd R>¡?

 ( 4 )  $$“uQ¡ Ap‘¡g rh^p“ Mfy„ R>¡ L¡$ Mp¡Vy„$ s¡ S>Zphp¡ :

    2005 – 06 v$frdep“ rhÛp’}Ap¡“u k„¿ep 2003 – 04 L$fsp„ bdZu R>¡.

S>hpbp¡

 8.  ( 1 ) y-An ‘f 1 k¡du = 1 rhÛp’} ( 2 ) 2 + 7 = 9 rhÛp’}Ap¡ ( 3 ) 7 + 8 = 15 rhÛp’}Ap¡ ( 4 ) 20 – 30 A“¡ 40 – 50.

 9.  ( 1 ) 157.5 ( 2 ) 10 + 5 = 15 rhÛp’}Ap¡“u ( 3 ) 12 + 9 = 21 rhÛp’}Ap¡“u ( 4 ) õs„cpg¡M A’hp Aph©rÑ blºL$p¡Z

10.  ( 1 ) 0.06 ( 2 ) 0.04> ( 3 ) 2 + 4 + 2 = 8 rv$hk ( 4 ) 4 + 9 = 13 rv$hk

11.   ( 1 ) ipmpdp„ rhqh^ i¥nrZL$ hjp£dp„ ^p¡fZ 8dp„ rhÛp’}Ap¡“u k„¿ep ( 2 ) hj® 2004 – 05 ( 3 ) hj® 2007 – 08 ( 4 ) Mp¡V$$$$y„
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11.  L$p¦kdp„ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ L$fu“¡ Mpgu 

S>Áep ‘|fp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  hN® 80 – 100“u dÝetL$ds ............ R>¡.

(90, 95, 80)

 ( 2 ) hN® 6.5 – 12.5“u hN®g„bpC ............ R>¡.

(6, 6.5, 5)

 ( 3 )   “uQ¡“y„ Aph©rÑ-rhsfZ v$ip®hhp A¡L$ õs„cpg¡M v$p¡fhp¡ R>¡ :

hN® 0 – 20 20 – 40 40 – 60 60 – 100

Aph©rÑ 10 15 20 25

  hN® 60 – 100“u kâdpZ Aph©rÑ ............ R>¡.

(20, 12.5, 25)

 ( 4 )  Aph©rÑ blºL$p¡Zdp„ x-An ‘f ............ v$ip®hhpdp„ 

Aph¡ R>¡.

(hN®“p„ kudptbvy$Ap¡, hN®g„bpC, hN®“u dÝetL$ds)

12.  “uQ¡“p âÐe¡L$ âï““p¡ S>hpb A¡L$ k„¿ep A’hp iåv$ A’hp 

hp¼edp„ Ap‘p¡ : (a¼s A„rsd S>hpb)

 ( 1 )  hN® 150 – 160“u EÝh®kudp S>Zphp¡.

 ( 2 )  Ap‘¡g hN®“u dÝetL$ds ip¡^hp“y„ k|Ó S>Zphp¡.

 ( 3 )  hN® 30 – 40“u A^:kudp S>Zphp¡.

 ( 4 )  hN®g„bpC ip¡^hp“y„ k|Ó S>Zphp¡.

 ( 5 )  õs„cpg¡M v$p¡fhp dpV¡$ x-An ‘f iy„ v$ip®hhpdp„ Aph¡ R>¡?

l¡sygnu âï“p¡Ñf

13.  v$f¡L$ âï““u “uQ¡ Ap‘¡gp rhL$ë‘p¡dp„’u kpQp¡ rhL$ë‘ ‘k„v$ 

L$fu“¡ S>hpb gMp¡ : (a¼s A„rsd S>hpb)

 ( 1 )  kdp“ hN®g„bpC ^fphsp A¡L$ Aph©rÑ-rhsfZ“p b¡ 

¾$rdL$ hNp£“u dÝetL$ds 72 A“¡ 77 lp¡e, sp¡ hN®g„bpC   

......... lp¡e.

  A. 5  B. 2.5  C. 74.5  D. 149

 ( 2 )  hN® 70 – 90“u dÝetL$ds ......... R>¡.

  A. 20  B. 70  C. 80  D. 90

 ( 3 )  hN® 50.5 – 55.5“u hN®g„bpC ......... R>¡.

  A. 4  B. 5  C. 6  D. 10

 ( 4 )  õs„cpg¡Mdp„ y-An ‘f ......... v$ip®hhpdp„ Aph¡ R>¡. 

  A. kudptbvy$Ap¡ B. hN®g„bpC

  C. dÝetL$ds D. Aph©rÑAp¡

d4. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ gMp¡ :

 ( 1 )  Ap‘¡g hN®“u EÝh®kudp A“¡ A^:kudp“p saphs“¡ 

dÝetL$ds L$l¡ R>¡.

 ( 2 )  Aph©rÑ blºL$p¡Zdp„ y-An ‘f Aph©rÑAp¡ v$ip®hhpdp„ 

Aph¡ R>¡.

 ( 3 )  “uQ¡“y„ Aph©rÑ-rhsfZ v$ip®hhp A¡L$ õs„cpg¡M v$p¡fhp¡ R>¡ :

hN® 10 – 15 15 – 20 20 – 30 30 – 40 40 – 60

Aph©rÑ 5 8 20 16 20

  hN® 30 – 40“u kâdpZ Aph©rÑ 8 R>¡.

 ( 4 )  hN® 162.5 – 171.5“u A^:kudp 171.5 R>¡.

S>hpbp¡

 1.  ( 1 ) 90 ( 2 ) 6> ( 3 ) 12.5 ( 4 ) hN®“u dÝetL$ds

 2.  ( 1 ) 160 ( 2 ) 
EÝh®kudp + A^:kudp

2
 ( 3 ) 30 ( 4 ) EÝh®kudp – A^:kudp ( 5 ) hN®“p„ kudptbvy$Ap¡

 3.  ( 1 ) A. 5 ( 2 ) C. 80 ( 3 ) B. 5 ( 4 ) D. Aph©rÑAp¡

 4.   ( 1 ) Mp¡V$$y„ ( 2 ) Mf$$y„ ( 3 ) Mf$$$y$„ ( 4 ) Mp¡V$$$$y„
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âd¡e rhcpN
(THEOREM SECTION)

âL$fZ 6

‘|h®^pfZp 6.1 :  S>¡ qL$fZ“y„ Dv¹$chtbvy$ f¡Mp ‘f lp¡e s¡hp qL$fZ 

A“¡ f¡Mp’u b“sp b„“¡ M|ZpAp¡“p¡ kfhpmp¡ 180° 

’pe R>¡.

‘|h®^pfZp 6.2 :  Å¡ b¡ ApkÞ“L$p¡Zp¡“p¡ kfhpmp¡ 180° lp¡e, sp¡ 

s¡“u kpdpÞe “ lp¡e s¡hu bpSy>Ap¡ A¡L$ f¡Mp 

b“ph¡ R>¡.

âd¡e 6.1 : ‘fõ‘f R>¡v$su b¡ f¡Mp’u b“sp ArcL$p¡Z kdp“ lp¡e R>¡.

‘n : f¡MpAp¡ AB A“¡ CD ‘fõ‘f O tbvy$dp„ R>¡v$¡ R>¡.

kpÝe : Ð AOC = Ð BOD s’p Ð AOD = Ð BOC

kprbsu : qL$fZ OA A¡ f¡Mp CD ‘f Aph¡g R>¡.

  \ Ð AOC + Ð AOD = 180°

(f¥rML$ Å¡X$“u ‘|h®^pfZp) ... ... (1)

  s¡hu S> fus¡, qL$fZ OD A¡ f¡Mp AB ‘f Aph¡g R>¡.

  \ Ð AOD + Ð BOD = 180° ... ... (2)

  (1) A“¡ (2) ‘f’u,

  Ð AOC + Ð AOD = Ð AOD + Ð BOD

  \ Ð AOC = Ð BOD

  Ap S> âdpZ¡, Ð AOD = Ð BOC ‘Z kprbs ’pe.

âd¡e 6.2 :  S>¡ f¡MpAp¡ A¡L$ S> f¡Mp“¡ kdp„sf lp¡e s¡ ‘fõ‘f 

kdp„sf lp¡e R>¡.

‘n : m N l A“¡ n N l

kpÝe : m N n

kprbsu : l, m A“¡ n“¡ R>¡v$su A¡L$ R>¡qv$L$p t v$p¡fp¡.

  m N l A“¡ t R>¡qv$L$p R>¡.

  \ Ð 1 = Ð 2 (A“yL$p¡Z)

  n N l A“¡ t R>¡qv$L$p R>¡.

  \ Ð 1 = Ð 3 (A“yL$p¡Z)

  \ Ð 2 = Ð 3

   ‘f„sy, Ð 2 A“¡ Ð 3 A¡ f¡MpAp¡ m A“¡ n“u R>¡qv$L$p 

t Üpfp b“sp A“yL$p¡Zp¡ R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

  \ m N n

âL$fZ 7

‘|h®^pfZp 7.1 :  (bpM|bp A¡L$ê$‘sp“p¡ r“ed) : Å¡ b¡ rÓL$p¡Z dpV¡$ 

A¡L$ rÓL$p¡Z“u b¡ bpSy>Ap¡ A“¡ A„sN®s M|Zp¡ buÅ 

rÓL$p¡Z“u A“yê$‘ bpSy>Ap¡ A“¡ A„sN®s M|Zp“¡ 

kdp“ lp¡e, sp¡ s¡ b¡ rÓL$p¡Zp¡ A¡L$ê$‘ ’pe.

âd¡e 7.1 :  (M|bpM| A¡L$ê$‘sp“u ifs) : Å¡ A¡L$ rÓL$p¡Z“p b¡ M|Zp 

A“¡ A„sN®s bpSy> A“y¾$d¡ buÅ rÓL$p¡Z“p A“yê$‘ 

M|Zp A“¡ A„sN®s bpSy>“¡ kdp“ lp¡e, sp¡ Ap b¡ 

rÓL$p¡Zp¡ A¡L$ê$‘ R>¡.

‘n :  D ABC A“¡ D DEFdp„ Ð B = Ð E, Ð C = Ð F A“¡ 

BC = EF

kpÝe : D ABC @ D DEF
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kprbsu : AB A“¡ DE dpV¡$ ÓZ i¼espAp¡ R>¡ :
  1. AB = DE 2. AB > DE 3. AB < DE

  rhL$ë‘ 1 : ̂ pfp¡ L¡$, AB = DE R>¡.

  Å¡ AB = DE lp¡e, sp¡ D ABC A“¡ D DEFdp„,

  AB = DE, Ð B = Ð E A“¡ BC = EF ’pe.

  dpV¡$, bpM|bp ‘|h®^pfZp ‘f’u,

  D ABC @ D DEF

  rhL$ë‘ 2 : ̂ pfp¡ L¡$, AB > DE R>¡.

   Al], AB ‘f tbvy$ P A¡hy„ dm¡ L¡$ S>¡’u PB = DE 

’pe.

  

   lh¡, D PBC A“¡ D DEFdp„ PB = DE,

Ð B = Ð E A“¡ BC = EF dm¡.

  Ap’u D PBC @ D DEF (bpM|bp ‘|h®^pfZp)

  \ Ð PCB = Ð DFE

  ‘f„sy, ‘n dyS>b Ð ACB = Ð DFE

  \ Ð ACB = Ð PCB

   Ap dpÓ Ðepf¡ S> i¼e R>¡ L¡$ Äepf¡ P A¡ A ‘f Aph¡g 
lp¡e, A¡V$g¡ L¡$ P = A A“¡ AB = DE

  \ D ABC @ D DEF (bpM|bp ‘|h®^pfZp)

  rhL$ë‘ 3 : ^pfp¡ L¡$, AB < DE R>¡.

   Al], DE ‘f tbvy$ M A¡hy„ dm¡ L¡$ S>¡’u AB = ME 

’pe.

  

   lh¡, D ABC A“¡ D MEFdp„ AB = ME,

  Ð B = Ð E A“¡ BC = EF dm¡.

  Ap’u D ABC @ D MEF (bpM|bp ‘|h®^pfZp)

  \ Ð ACB = Ð MFE

  ‘f„sy, ‘n dyS>b Ð ACB = Ð DFE.

  \ Ð MFE = Ð DFE

   Ap dpÓ Ðepf¡ S> i¼e R>¡ L¡$ Äepf¡ M A¡ D ‘f Aph¡g 

lp¡e, A¡V$g¡ L¡$ M = D A“¡ AB = DE

  \ D ABC @ D DEF (bpM|bp ‘|h®^pfZp)

A¡L$ê$‘sp“u M|M|bp ifs :  Å¡ M|Zp“u b¡ Å¡X$ A“¡ A“yê$‘ bpSy>Ap¡“u 

A¡L$ Å¡X$ kdp“ lp¡e, sp¡ s¡ rÓL$p¡Zp¡ 

A¡L$ê$‘ lp¡e.

âd¡e 7.2 :  rÓL$p¡Z“u b¡ bpSy>Ap¡ kdp“ lp¡e, sp¡ s¡d“u kpd¡“p 

M|ZpAp¡ kdp“ lp¡e.

‘n : D ABCdp„ AB = AC

kpÝe : Ð B = Ð C

kprbsu : D ABC“p Ð A“p¡ qÜcpS>L$ fQp¡, S>¡ BC“¡ Ddp„ R>¡v$¡.

  D BAD A“¡ D CADdp„,

  AB = AC (‘n)

  Ð BAD = Ð CAD (fQ“p dyS>b)

  AD = AD (kpdpÞe bpSy>)

  \ bpM|bp ‘|h®^pfZp âdpZ¡ D BAD @ D CAD

  \ Ð ABD = Ð ACD

  \ Ð ABC = Ð ACB, A¡V$g¡ L¡$, Ð B = Ð C

âd¡e 7.3 : rÓL$p¡Z“p kdp“ M|Zp“u kpd¡“u bpSy>Ap¡ kdp“ lp¡e R>¡.

‘n : D ABCdp„ Ð B = Ð C

kpÝe : AB = AC

kprbsu : D ABC“p Ð A“p¡ qÜcpS>L$ v$p¡fp¡, S>¡ BC“¡ Ddp„ R>¡v$¡.

  D BAD A“¡ D CADdp„,
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  Ð ABD = Ð ACD (‘n)

  Ð BAD = Ð CAD (fQ“p dyS>b)

  AD = AD (kpdpÞe bpSy>)

  \ A¡L$ê$‘sp“u M|M|bp ifs dyS>b, D BAD @ D CAD 

  \ AB = AC

âd¡e 7.4 :  (bpbpbp A¡L$ê$‘sp“u ifs) : Å¡ A¡L$ rÓL$p¡Z“u ÓZ¡e 

bpSy>Ap¡ buÅ rÓL$p¡Z“u ÓZ¡e bpSy>Ap¡“¡ kdp“ lp¡e, 

sp¡ Ap b„“¡ rÓL$p¡Z A¡L$ê$‘ ’pe.

‘n :  D ABC A“¡ D PQRdp„ AB = PQ, BC = QR A“¡ 

AC = PR

kpÝe : D ABC @ D PQR

kprbsu :  f¡MpM„X$ QS A¡hu fus¡ v$p¡fp¡, S>¡’u QS = BA A“¡

Ð ABC = Ð SQR ’pe.

  D ABC A“¡ D SQRdp„,

   AB = SQ, BC = QR A“¡ Ð B = Ð Q lp¡hp’u,

D ABC @ D SQR (bpM|bp)

  \ AC = SR A“¡ Ð BAC = Ð QSR ... ... (1)

  lh¡, AB = SQ A“¡ AB = PQ

  \ PQ = SQ

  \ D PQSdp„, Ð 1 = Ð 2 ... ... (2)

  s¡ S> fus¡, AC = SR A“¡ AC = PR

  \ SR = PR

  \ D PRSdp„, Ð 3 = Ð 4 ... ... (3)

  (2) A“¡ (3)“p¡ kfhpmp¡ g¡sp„,

  Ð 1 + Ð 3 = Ð 2 + Ð 4

  \ Ð QSR = Ð QPR

  ‘f„sy (1) dyS>b, Ð BAC = Ð QSR

  \ Ð BAC = Ð QPR

  lh¡, D ABC A“¡ D PQRdp„,

  AB = PQ, AC = PR A“¡ Ð BAC = Ð QPR

  \ D ABC @ D PQR (bpM|bp)

âd¡e 7.5 :  (L$pL$bp A¡L$ê$‘sp“u ifs) : Å¡ b¡ L$pV$L$p¡Z rÓL$p¡Zdp„ 

A¡L$ rÓL$p¡Z“p¡ L$Z® A“¡ A¡L$ bpSy> buÅ rÓL$p¡Z“p L$Z® 

A“¡ A“yê$‘ bpSy>“¡ kdp“ lp¡e, sp¡ Ap b¡ rÓL$p¡Z 

A¡L$ê$‘ lp¡e.

‘n : D ABC A“¡ D PQRdp„ Ð B = Ð Q = 90°,

  L$Z® AC = L$Z® PR A“¡ BC = QR

kpÝe : D ABC @ D PQR

kprbsu :  PQ“¡ Q sfa g„bphu s¡“p ‘f S tbvy$ A¡hy„ gp¡, S>¡’u 

AB = SQ ’pe.

  Ð PQR + Ð SQR = 180° (f¥rML$ Å¡X$)

  \ 90° + Ð SQR = 180°

  \ Ð SQR = 90°

  D ABC A“¡ D SQRdp„,

  AB = SQ (fQ“p); Ð B = Ð Q = 90°

  A“¡ BC = QR lp¡hp’u,

  D ABC @ D SQR (bpM|bp)

  \ AC = SR A“¡ Ð A = Ð S ... ... (1)

  hmu, AC = PR (‘n)

  \ SR = PR

  \ D RPSdp„ Ð S = Ð P ... ... (2)

  (1) A“¡ (2) ‘f’u, Ð A = Ð P dm¡.

  lh¡, D ABC A“¡ D PQRdp„,

  Ð A = Ð P, Ð B = Ð Q A“¡ BC = QR

  \ D ABC @ D PQR (M|M|bp ifs)

  “p¢^ :  ‘pe’pNp¡fk“p âd¡e“p¡ D‘ep¡N L$fuA¡, sp¡ “uQ¡ 

dyS>b“u kprbsu ‘Z Ap‘u iL$pe :

  D ABCdp„ Ð B = 90°

  \ AB2 = AC2 – BC2

  D PQRdp„ Ð Q = 90°
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  \ PQ2 = PR2 – QR2

  \ PQ2 = AC2 – BC2 (‘n dyS>b)

  \ PQ2 = AB2

  \ PQ = AB

  lh¡, D ABC A“¡ D PQRdp„,

  AB = PQ, Ð B = Ð Q A“¡ BC = QR.

  \ D ABC @ D PQR (bpM|bp)

âL$fZ 8

âd¡e 8.1 :  kdp„sfbpSy> QsyóL$p¡Z“p¡ L$p¡C ‘Z rhL$Z® s¡“y„ b¡ A¡L$ê$‘ 

rÓL$p¡Zp¡dp„ rhcpS>“ L$f¡ R>¡.

‘n : QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

kpÝe : D ABC @ D CDA s’p D BCD @ D DAB

kprbsu :  kdp„sfbpSy> QsyóL$p¡Z ABCD“p rhL$Z® AC Üpfp

D ABC A“¡ D CDA dm¡ R>¡.

   kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ AB N CD A“¡ AC 
s¡d“u R>¡qv$L$p R>¡.

  \ Ð CAB = Ð ACD (eyÁdL$p¡Z)

  s¡ S> âdpZ¡, BC N DA A“¡ AC s¡d“u R>¡qv$L$p R>¡.

  \ Ð BCA = Ð DAC (eyÁdL$p¡Z)

  lh¡, D ABC A“¡ D CDAdp„,

   Ð CAB = Ð ACD, Ð BCA = Ð DAC A“¡ AC = CA

  \ M|bpM| dyS>b D ABC @ D CDA

   s¡ S> âdpZ¡ rhL$Z® BD g¡hp’u, D BCD @ D DAB 

kprbs ’pe.

âd¡e 8.2 :  kdp„sfbpSy> QsyóL$p¡Zdp„ kpdkpd¡“u bpSy>Ap¡ kdp“ 

lp¡e R>¡.

‘n : QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

kpÝe : AB = CD A“¡ BC = DA

kprbsu : D ABC A“¡ D CDAdp„,

  Ð CAB = Ð ACD  (AB N CD“u R>¡qv$L$p AC Üpfp b“sp 

eyÁdL$p¡Z)

  AC = CA (kpdpÞe bpSy>)

  Ð BCA = Ð DAC  (BC N DA“u R>¡qv$L$p AC Üpfp b“sp 

eyÁdL$p¡Z)

  \ D ABC @ D CDA (M|bpM|)

  \ AB = CD A“¡ BC = DA (CPCT)

âd¡e 8.3 :  Å¡ L$p¡C QsyóL$p¡Z“u kpdkpd¡“u bpSy>Ap¡“u âÐe¡L$ Å¡X$“u 

bpSy>Ap¡ kdp“ lp¡e, sp¡ s¡ QsyóL$p¡Z kdp„sfbpSy> 

QsyóL$p¡Z R>¡.

‘n : QsyóL$p¡Z ABCDdp„ AB = CD A“¡ BC = DA

kpÝe : QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

kprbsu : D ABC A“¡ D CDAdp„,

  AB = CD (‘n)

  BC = DA (‘n)

  AC = CA (kpdpÞe bpSy>)

  \ D ABC @ D CDA (bpbpbp)

  \ Ð CAB = Ð ACD (CPCT)

   ‘f„sy, Ð CAB A“¡ Ð ACD A¡ AB A“¡ CD“u R>¡qv$L$p 

AC Üpfp b“sp eyÁdL$p¡Z R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

  \ AB N CD

  s¡ S> fus¡, Ð BCA = Ð DAC (CPCT)

   ‘f„sy Ð BCA A“¡ Ð DAC A¡ BC A“¡ DA“u R>¡qv$L$p 

AC Üpfp b“sp eyÁdL$p¡Z R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

  \ BC N DA

  Apd, QsyóL$p¡Z ABCDdp„ AB N CD A“¡ BC N DA.

  dpV¡$, QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

âd¡e 8.4 : kdp„sfbpSy> QsyóL$p¡Zdp„ kpdkpd¡“p M|Zp kdp“ R>¡.

‘n : QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

kpÝe : Ð A = Ð C A“¡ Ð B = Ð D
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kprbsu : D ABC A“¡ D CDAdp„,

  AB = CD (âd¡e 8.2)

  BC = DA (âd¡e 8.2)

  AC = CA (kpdpÞe bpSy>)

  \D ABC @ D CDA (bpbpbp)

  \Ð ABC = Ð CDA (CPCT)

   s¡ S> fus¡ BD rhL$Z® Üpfp b“sp D BCD A“¡ 

D DAB ‘Z A¡L$ê$‘ ’pe.

  \ Ð BCD = Ð DAB (CPCT)

  Apd, kdp„sfbpSy> QsyóL$p¡Z ABCDdp„

  Ð ABC = Ð CDA s’p Ð BCD = Ð DAB,

  A¡V$g¡ L¡$, Ð A = Ð C A“¡ Ð B = Ð D

âd¡e 8.5 :  Å¡ QsyóL$p¡Z“p kpdkpd¡“p M|ZpAp¡“u âÐe¡L$ Å¡X$“p M|Zp 

kdp“ lp¡e, sp¡ s¡ QsyóL$p¡Z kdp„sfbpSy> QsyóL$p¡Z R>¡.

‘n : QsyóL$p¡Z ABCDdp„ Ð A = Ð C A“¡ Ð B = Ð D

kpÝe : QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

kprbsu : QsyóL$p¡Z ABCDdp„ Ð A + Ð B + Ð C + Ð D = 360°

  \ Ð A + Ð B + Ð A + Ð B = 360°

(‘n dyS>b Ð A = Ð C A“¡ Ð B = Ð D)

  \ 2 (Ð A + Ð B) = 360°

  \ Ð A + Ð B = 180°

   ‘f„sy, Ð A A“¡ Ð B A¡ BC A“¡ AD“u R>¡qv$L$p AB“u 

A¡L$ S> sfa“p A„s:L$p¡Z R>¡ A“¡ s¡Ap¡ ‘|fL$ R>¡.

  \ BC N AD

  hmu, Ð A + Ð B + Ð C + Ð D = 360°

  \ Ð A + Ð D + Ð A + Ð D = 360°

(‘n dyS>b Ð A = Ð C A“¡ Ð B = Ð D)

  \ 2 (Ð A + Ð D) = 360°

  \ Ð A + Ð D = 180°

   ‘f„sy Ð A A“¡ Ð D A¡ AB A“¡ DC“u R>¡qv$L$p AD“u 

A¡L$ S> sfa“p A„s:L$p¡Z R>¡ A“¡ s¡Ap¡ ‘|fL$ R>¡.

  \ AB N DC

   Apd, QsyóL$p¡Z ABCDdp„ AB N DC A“¡ BC N AD 

lp¡hp’u QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

âd¡e 8.6 : kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f vy$cpN¡ R>¡.

‘n :  kdp„sfbpSy> QsyóL$p¡Z ABCD“p rhL$Zp£ AC A“¡ BD ‘fõ‘f 

Odp„ R>¡v$¡ R>¡.

kpÝe : OA = OC A“¡ OB = OD

kprbsu : D OAD A“¡ D OCBdp„, Ð OAD = Ð OCB

(AD N BC“u R>¡qv$L$p AC Üpfp b“sp eyÁdL$p¡Z)

  Ð ODA = Ð OBC

(AD N BC“u R>¡qv$L$p BD Üpfp b“sp eyÁdL$p¡Z)

  AD = CB (âd¡e 8.2)

  \ M|bpM| dyS>b D OAD @ D OCB

  \ OA = OC A“¡ OB = OD (CPCT)

âd¡e 8.7 :  Å¡ QsyóL$p¡Z“p rhL$Zp£ A¡L$buÅ“¡ vy$cpN¡, sp¡ s¡ QsyóL$p¡Z 

kdp„sfbpSy> QsyóL$p¡Z R>¡.

‘n :  QsyóL$$p¡Z ABCD“p rhL$Zp£ AC A“¡ BD A¡L$buÅ“¡ Odp„ 

vy$cpN¡ R>¡, A¡V$g¡ L¡$ OA = OC A“¡ OB = OD.

kpÝe : QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

kprbsu : Al], D OAB A“¡ D OCDdp„,

  OA = OC (‘n)

  OB = OD (‘n)



 âd¡e rhcpN 153

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

  Ð AOB = Ð COD (ArcL$p¡Z)

  \ D OAB @ D OCD (bpM|bp)

  \ Ð OAB = Ð OCD (CPCT)

   ‘f„sy, Ð OAB A“¡ Ð OCD A¡ AB A“¡ CD“u 

R>¡qv$L$p AC Üpfp b“sp eyÁdL$p¡Z R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

  \ AB N CD

   s¡ S> fus¡, bpM|bp Üpfp D OAD @ D OCB dm¡ A“¡ 

s¡ ‘f’u Ð OAD = Ð OCB dm¡.

   ‘f„sy, Ð OAD A“¡ Ð OCB A¡ AD A“¡ BC“u 

R>¡qv$L$p AC Üpfp b“sp eyÁdL$p¡Z R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

  \ AD N BC

   Apd, QsyóL$p¡Z ABCDdp„ AB N CD A“¡ AD N BC 

lp¡hp’u QsyóL$p¡Z ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

âd¡e 8.8 :  rÓL$p¡Z“u b¡ bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ Å¡X$sp¡ f¡MpM„X$ 

ÓuÆ bpSy>“¡ kdp„sf R>¡. D‘fp„s, s¡ f¡MpM„X$ ÓuÆ 

bpSy> L$fsp„ AX$^p¡ R>¡.

‘n :  D ABCdp„ E A“¡ F A¡ A“y¾$d¡ AB A“¡ AC“p dÝetbvy$ R>¡.

kpÝe : EF N BC A“¡ EF = 
2

1
BC

kprbsu :  tbvy$ Cdp„’u AB“¡ kdp„sf lp¡e s¡hu A¡L$ f¡Mp v$p¡fp¡, S>¡ 

f¡Mp EF“¡ D tbvy$dp„ R>¡v$¡.

  D AFE A“¡ D CFDdp„,

  AF = CF (F A¡ AC“y„ dÝetbvy$ R>¡.)

  Ð FAE = Ð FCD  (AB N CD“u R>¡qv$L$p AC Üpfp b“sp 

eyÁdL$p¡Z)

  Ð AFE = Ð CFD (ArcL$p¡Z)

  \ D AFE @ D CFD (M|bpM|)

  \ AE = CD A“¡ EF = DF (CPCT)

  hmu, AE = EB (E A¡ AB“y„ dÝetbvy$ R>¡.)

  \ BE = CD

  lh¡, BE = CD A“¡ BE N CD (fQ“p dyS>b)

  \ QsyóL$p¡Z EBCD A¡ kdp„sfbpSy> QsyóL$p¡Z R>¡.

  \ ED N BC

  \ EF N BC

  hmu, ED = BC

  lh¡, EF = DF A“¡ EF + DF = ED

  \ EF = 
2

1
ED

  \ EF = 
2

1
BC

âd¡e 8.9 :  rÓL$p¡Z“u A¡L$ bpSy>“p dÝetbvy$dp„’u buÆ bpSy>“¡ 

kdp„sf v$p¡f¡gu f¡Mp ÓuÆ bpSy>“¡ vy$cpN¡ R>¡.

‘n :  D ABCdp„ E A¡ AB“y„ dÝetbvy$ R>¡. Edp„’u v$p¡f¡g f¡Mp

l A¡ BC“¡ kdp„sf R>¡ A“¡ AC“¡ Fdp„ R>¡v$¡ R>¡.

kpÝe : AF = CF A¡V$g¡ L¡$ f¡Mp l AC“¡ vy$cpN¡ R>¡.

kprbsu :  Cdp„’u AB“¡ kdp„sf lp¡e s¡hu f¡Mp m v$p¡fp¡ s’p l 

A“¡ m“p R>¡v$tbvy$“¡ D “pd Ap‘p¡.

   QsyóL$p¡Z EBCDdp„ ED N BC A“¡ EB N DC lp¡hp’u 

QsyóL$p¡Z EBCD A¡ kdp„sfbpSy> QsyóL$p¡Z R>¡.

  \ EB = DC

  hmu, E A¡ AB“y„ dÝetbvy$ lp¡hp’u

  EB = EA

  \ EA = DC

  D AFE A“¡ D CFDdp„,

  EA = DC

  Ð FAE = Ð FCD  (AE N CD“u R>¡qv$L$p AC Üpfp b“sp 

eyÁdL$p¡Z)

  Ð FEA = Ð FDC  (AE N CD“u R>¡qv$L$p ED Üpfp 

b“sp eyÁdL$p¡Z)

  \ D AFE @ D CFD (M|bpM|)

  \ AF = CF A¡V$g¡ L¡$ f¡Mp l AC“¡ vy$cpN¡ R>¡.

âL$fZ 9

âd¡e 9.1 :  hsy®m(A¡L$ê$‘ hsy®mp¡)“u kdp“ ÆhpAp¡ hsy®m“p L¡$ÞÖ 

ApNm kdp“ M|Zp Ap„sf¡ R>¡.

‘n :  AB A“¡ CD A¡ O L¡$[ÞÖs hsy®m“u kdp“ ÆhpAp¡ R>¡, 

A¡V$g¡ L¡$ AB = CD.

kpÝe : Ð AOB = Ð COD
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kprbsu : D OAB A“¡ D OCDdp„,

  OA = OC (A¡L$ S> hsy®m“u rÓÄepAp¡)

  OB = OD (A¡L$ S> hsy®m“u rÓÄepAp¡)

  AB = CD (‘n)

  \ D OAB @ D OCD (bpbpbp)

  \ Ð AOB = Ð COD (CPCT)

âd¡e 9.2 :  Å¡ hsy®m(A¡L$ê$‘ hsy®mp¡)“u b¡ ÆhpAp¡ hsy®m“p L¡$ÞÖ 

(A“yê$‘ L¡$ÞÖ) ApNm kdp“ M|Zp Ap„sf¡, sp¡ s¡ 

ÆhpAp¡ kdp“ R>¡.

‘n :  O L¡$[ÞÖs hsy®m“u ÆhpAp¡ AB A“¡ PQ L¡$ÞÖ ApNm kdp“ 

M|Zp Ap„sf¡ R>¡, A¡V$g¡ L¡$ Ð AOB = Ð POQ.

kpÝe : AB = PQ

 

kprbsu : D AOB A“¡ D POQdp„,

  OA = OP  (A¡L$ S> hsy®m“u rÓÄepAp¡)

  OB = OQ (A¡L$ S> hsy®m“u rÓÄepAp¡)

  Ð AOB = Ð POQ (‘n)

  \ D AOB @ D POQ (bpM|bp)

  \ AB = PQ (CPCT)

“p¢^ :  Al] âd¡e 9.1 s’p 9.2“u A¡L$ S> hsy®m dpV¡$“u kprbsu 

Ap‘¡g R>¡. b„“¡ âd¡e A¡L$ê$‘ hsy®mp¡ dpV¡$ ‘Z Ap S> fus¡ 

kprbs ’pe.

âd¡e 9.3 :  hsy®m“p L¡$ÞÖdp„’u Æhp ‘f v$p¡f¡gp¡ g„b Æhp“¡ vy$cpN¡ R>¡.

‘n :  O L¡$[ÞÖs hsy®m“u Æhp AB ‘f L¡$ÞÖ Odp„’u v$p¡f¡gp¡ g„b 

f¡MpM„X$ OM R>¡.

kpÝe : OM A¡ AB“¡ vy$cpN¡ R>¡, A¡V$g¡ L¡$ MA = MB.

 

kprbsu : D OMA s’p D OMBdp„,

  Ð OMA = Ð OMB = 90° (‘n)

  OA = OB (A¡L$ S> hsy®m“u rÓÄepAp¡)

  OM = OM (kpdpÞe bpSy>)

  \ D OMA @ D OMB (L$pL$bp)

  \ MA = MB (CPCT)

  A¡V$g¡ L¡$, OM A¡ AB“¡ vy$cpN¡ R>¡.

âd¡e 9.4 :  hsy®m“p L¡$ÞÖdp„’u ‘kpf ’su f¡Mp Æhp“¡ vy$cpN¡, sp¡ 

s¡ f¡Mp Æhp“¡ g„b R>¡.

‘n :  O L¡$[ÞÖs hsy®m“u Æhp AB R>¡. O’u ‘kpf ’su f¡Mp AB“¡ 

Mdp„ vy$cpN¡ R>¡, A¡V$g¡ L¡$ MA = MB.

kpÝe : OM f AB

 

kprbsu : D OMA A“¡ D OMBdp„,

  OA = OB (A¡L$ S> hsy®m“u rÓÄepAp¡)

  OM = OM (kpdpÞe bpSy>)

  MA = MB (‘n)

  \ D OMA @ D OMB (bpbpbp)

  \ Ð OMA = Ð OMB (CPCT)

  ‘f„sy, Ð OMA + Ð OMB = 180° (f¥rML$ Å¡X$)

  \ Ð OMA = Ð OMB = 
2

180°
 = 90°

  \ OM f AB

âd¡e 9.5 :  hsy®m(A’hp A¡L$ê$‘ hsy®mp¡)“u kdp“ ÆhpAp¡ hsy®m“p 

L¡$ÞÖ(L¡$ÞÖp¡)’u kdp“ A„sf¡ Aph¡gu lp¡e R>¡.

‘n : O L¡$[ÞÖs hsy®mdp„ AB A“¡ CD kdp“ ÆhpAp¡ R>¡.

kpÝe : AB A“¡ CD L¡$ÞÖ O’u kdp“ A„sf¡ R>¡.
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kprbsu :  L¡$ÞÖ Odp„’u AB“¡ g„b OM s’p CD“¡ g„b ON v$p¡fp¡. 

rÓÄepAp¡ OB A“¡ OD v$p¡fp¡.

   OM A¡ L¡$ÞÖ Odp„’u Æhp AB ‘f“p¡ g„b lp¡hp’u AB“¡ 

vy$cpN¡ R>¡.

  \ BM = 
2

1
AB

   s¡ S> fus¡, ON A¡ L¡$ÞÖ Odp„’u Æhp CD ‘f“p¡ g„b 

lp¡hp’u CD“¡ vy$cpN¡ R>¡.

  \ DN = 
2

1
CD

  lh¡, AB = CD (‘n)

  \ 
2

1
AB = 

2

1
CD

  \ BM = DN

  D BMO A“¡ D DNOdp„,

  BM = DN

  OB = OD (A¡L$ S> hsy®m“u rÓÄepAp¡)

  Ð M = Ð N = 90°

  \ D BMO @ D DNO (L$pL$bp)

  \ OM = ON (CPCT)

   ‘f„sy, OM A¡ Æhp AB“y„ L¡$ÞÖ O’u A„sf R>¡ A“¡ ON 

A¡ Æhp CD“y„ L¡$ÞÖ O’u A„sf R>¡.

  \ AB A“¡ CD L¡$ÞÖ O’u kdp“ A„sf¡ R>¡.

  “p¢^ :  A¡L$ê$‘ hsy®mp¡“u kdp“ ÆhpAp¡ dpV¡$ ‘Z Ap S> 

fus¡ kprbs ’pe.

âd¡e 9.6 :  hsy®m(A¡L$ê$‘ hsy®m)“p L¡$ÞÖ(A“yê$‘ L¡$Þ$Ö)’u kdp“ 

A„sf¡ Aph¡gu ÆhpAp¡“u g„bpC kdp“ lp¡e R>¡.

‘n :  O L¡$[ÞÖs hsy®mdp„ ÆhpAp¡ PQ A“¡ RS L¡$ÞÖ’u kdp“ 

A„sf¡ R>¡.

kpÝe : PQ = RS

 

kprbsu :  L¡$ÞÖ Odp„’u Æhp PQ ‘f g„b OL s’p Æhp RS ‘f 

g„b OM v$p¡fp¡.

  \ OL = OM (‘n)

  rÓÄepAp¡ OP A“¡ OR v$p¡fp¡.

  D OLP A“¡ D OMRdp„,

  OL = OM (‘n)

  OP = OR (A¡L$ S> hsy®m“u rÓÄepAp¡)

  Ð L = Ð M = 90°

  \ D OLP @ D OMR (L$pL$bp)

  \ PL = RM (CPCT) 

  \ 2PL = 2RM

   ‘f„sy, OL f PQ lp¡hp’u L A¡ PQ“y„ dÝetbvy$ R>¡ s’p 

OM f RS lp¡hp’u M A¡ RS“y„ dÝetbvy$ R>¡.

  \ 2PL = PQ A“¡ 2RM = RS

  Ap’u PQ = RS

  “p¢^ :  A¡L$ê$‘ hsy®mp¡“u A“yê$‘ L¡$ÞÖ’u kdp“ A„sf¡ Aph¡gu 

ÆhpAp¡ dpV¡$ ‘Z Ap S> fus¡ kprbs ’pe.

âd¡e 9.7 :  hsy®m“p Qp‘¡ L¡$ÞÖ ApNm Ap„sf¡gp¡ M|Zp¡ s¡ Qp‘¡ 

hsy®m“p bpL$u“p cpN ‘f“p L$p¡C ‘Z tbvy$ ApNm 

Ap„sf¡gp M|Zp L$fsp„ bdZp¡ lp¡e R>¡.

‘n :  hsy®m“y„ Qp‘ PQ A¡ L¡$ÞÖ O ApNm Ð POQ Ap„sf¡ R>¡ A“¡ 

hsy®m“p bpL$u“p cpN ‘f“p tbvy$ A ApNm Ð PAQ Ap„sf¡ R>¡.

kpÝe : Ð POQ = 2 Ð PAQ
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kprbsu :  Qp‘ PQ dpV¡$ ApL©$rsdp„ bspìep dyS>b ÓZ rhL$ë‘ 

R>¡ : Qp‘ PQ gOyQp‘ R>¡. A’hp Qp‘ PQ A^®hsy®m 

R>¡. A’hp Qp‘ PQ NyfyQp‘ R>¡.

  A“¡ L¡$ÞÖ O kp’¡ Å¡X$u“¡ B ky^u g„bphp¡.

   v$f¡L$ rhL$ë‘dp„ Ð BOQ A¡ D AOQ“p¡ brlóL$p¡Z ’sp¡ 

lp¡hp’u,

  Ð BOQ = Ð OAQ + Ð OQA

  D OAQdp„ OA = OQ (hsy®m“u rÓÄepAp¡)

  \ Ð OAQ = Ð OQA

  \ Ð BOQ = Ð OAQ + Ð OAQ

  \ Ð BOQ = 2 Ð OAQ ... ... (1)

  s¡ S> âdpZ¡, Ð BOP = 2 Ð OAP ... ... (2)

  (1) A“¡ (2)“p¡ kfhpmp¡ g¡sp„,

  Ð BOQ + Ð BOP = 2 Ð OAQ + 2 Ð OAP

  \ Ð POQ = 2 (Ð OAQ + Ð OAP)

  \ Ð POQ = 2 Ð PAQ

   A¡L$ ANÐe“p¡ NyZ^d® : A^®hsy®mdp„“p¡ M|Zp¡ L$pV$L$p¡Z 

lp¡e R>¡.

   Ap NyZ^d® âd¡e 9.7dp„ Qp‘ PQ“¡ A^®hsy®m g¡hp’u 

Ap‘p¡Ap‘ kprbs ’pe R>¡.

âd¡e 9.8 : A¡L$ S> h©ÑM„X$dp„ Aph¡gp M|ZpAp¡ kdp“ lp¡e R>¡.

‘n :  Ð PAQ A“¡ Ð PCQ O L¡$[ÞÖs hsy®m“p A¡L$ S> h©ÑM„X$dp„ 

Aph¡gp M|ZpAp¡ R>¡.

kpÝe : Ð PAQ = Ð PCQ

 

kprbsu :  Ð PAQ A“¡ Ð PCQ O L¡$[ÞÖs hsy®m“p A¡L$ S> h©ÑM„X$dp„ 

Aph¡gp MZpAp¡ R>¡. dpV¡$ âd¡e 9.7 dyS>b,

  Ð POQ = 2 Ð PAQ

  A“¡ Ð POQ = 2 Ð PCQ

  Ap’u 2 Ð PAQ = 2 Ð PCQ

  \ Ð PAQ = Ð PCQ

âd¡e 9.9 :  Å¡ b¡ tbvy$Ap¡“¡ Å¡X$sp¡ f¡MpM„X$, A¡ f¡MpM„X$“¡ kdphsu 

f¡Mp“u A¡L$ S> bpSy>A¡ Aph¡gp„ buÅ b¡ tbvy$Ap¡ ApNm 

kdp“ M|Zp Ap„sf¡, sp¡ Qpf¡e tbvy$Ap¡ A¡L$ S> hsy®m 

‘f Aph¡gp„ R>¡.

‘n :  f¡MpM„X$ AB A¡ f¡Mp AB“u A¡L$ S> bpSy>A¡ Aph¡g tbvy$Ap¡ 

C A“¡ D ApNm kdp“ M|Zp Ap„sf¡ R>¡, A¡V$g¡ L¡$

Ð ACB = Ð ADB.

kpÝe :  A, B, C A“¡ D A¡L$ S> hsy®m ‘f Aph¡gp„ R>¡, A¡V$g¡ L¡$ 

A, B, C A“¡ D h©Ñue tbvy$Ap¡ R>¡.
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kprbsu :  A, B A“¡ C Akdf¡M tbvy$Ap¡ lp¡hp’u ÓZ¡edp„’u ‘kpf 

’sy„ A“Þe hsy®m dm¡.

   ̂ pfp¡ L¡$, A, B A“¡ Cdp„’u ‘kpf ’sp hsy®m ‘f tbvy$ 

D “’u.

   Ap’u s¡ hsy®m AD“¡ (A’hp g„bph¡g AD“¡) L$p¡C tbvy$ 

E(A’hp E')dp„ R>¡v$i¡.

  \ Ð ACB = Ð AEB (A’hp Ð AE'B)

(A¡L$ S> h©ÑM„X$“p M|Zp)

  hmu, Ð ACB = Ð ADB (‘n)

  \ Ð ADB = Ð AEB (A’hp Ð AE'B)

   ‘f„sy, rÓL$p¡Z“p brlóL$p¡Z“p NyZ^d® A“ykpf Ap i¼e 

“’u.

   Ap’u Ap‘Zu ^pfZp Mp¡V$u R>¡, A¡V$g¡ L¡$ D A¡ A, B 

A“¡ Cdp„’u ‘kpf ’sp hsy®m ‘f S> R>¡. 

   Apd, A, B, C A“¡ D A¡L$ S> hsy®m ‘f Aph¡gp„ R>¡.

âd¡e 9.10 :  Q¾$ue QsyóL$p¡Z“p kpdkpd¡“p M|ZpAp¡“u âÐe¡L$ Å¡X$“p 

M|ZpAp¡“p¡ kfhpmp¡ 180° ’pe R>¡.

‘n : QsyóL$p¡Z ABCD Q¾$ue QsyóL$p¡Z R>¡.

kpÝe : Ð A + Ð C = 180° A“¡ Ð B + Ð D = 180°

 

kprbsu :  Q¾$ue QsyóL$p¡Z ABCD“p rhL$Zp£ AC A“¡ BD v$p¡fsp„, 

v$f¡L$ rifp¡tbvy$ ‘f b¡, A¡d Ly$g ApW$ M|Zp dm¡.

  s¡dp„, Ð 1 = Ð 4, Ð 2 = Ð 7, Ð 3 = Ð 6 A“¡

  Ð 5 = Ð 8 ’pe. (A¡L$ S> h©ÑM„X$“p M|Zp)

  QsyóL$p¡Z ABCDdp„,

  Ð A + Ð B + Ð C + Ð D = 360°

  \ (Ð 1 + Ð 2) + (Ð 3 + Ð 4) + (Ð 5 + Ð 6)

 + (Ð 7 + Ð 8) = 360°

  \ (Ð 1 + Ð 2) + (Ð 6 + Ð 1) + (Ð 5 + Ð 6)

 + (Ð 2 + Ð 5) = 360°

  \ 2 (Ð 1 + Ð 2 + Ð 5 + Ð 6) = 360°

  \ (Ð 1 + Ð 2) + (Ð 5 + Ð 6) = 180°

  \ Ð A + Ð C = 180°

  hmu, Ð A + Ð B + Ð C + Ð D = 360°

  \ 180° + Ð B + Ð D = 360°

  \ Ð B + Ð D = 180°

âd¡e 9.11 :  Å¡ QsyóL$p¡Z“p kpdkpd¡“p M|ZpAp¡“u A¡L$ Å¡X$“p 

M|ZpAp¡“p¡ kfhpmp¡ 180° lp¡e, sp¡ s¡ QsyóL$p¡Z 

Q¾$ue QsyóL$p¡Z R>¡.

‘n : QsyóL$p¡Z ABCDdp„ Ð A + Ð C = 180°

kpÝe : QsyóL$p¡Z ABCD Q¾$ue QsyóL$p¡Z R>¡.

 

kprbsu : QsyóL$p¡Z ABCDdp„ Ð A + Ð C = 180°

  \ Ð B + Ð D = 360° – (Ð A + Ð C)

  \ Ð B + Ð D = 360° – 180°

  \ Ð ABC + Ð ADC = 180° ... ... (1)

   ̂ pfp¡ L¡$, A, B A“¡ Cdp„’u ‘kpf ’sy„ hsy®m Ddp„’u 

‘kpf ’sy„ “’u.

  \  A, B A“¡ Cdp„’u ‘kpf ’sy„ hsy®m BD“¡ Edp„ 

(A’hp g„bph¡g BD“¡ E' dp„) R>¡v$¡.

  \  QsyóL$p¡Z ABCE (A’hp ABCE' ) Q¾$ue QsyóL$p¡Z 

’pe.

  \ Ð ABC + Ð AEC (A’hp Ð AE' C) = 180°

... ... (2)

  (1) A“¡ (2) ‘f’u,

  Ð ADC = Ð AEC (A’hp Ð AE' C) dm¡.

   ‘f„sy, rÓL$p¡Z“p brlóL$p¡Z“p NyZ^d® dyS>b Ap i¼e “’u.

  \ Ap‘Zu ^pfZp Mp¡V$u R>¡.

  \  A, B A“¡ Cdp„’u ‘kpf ’sy„ hsy®m Ddp„’u ‘kpf 

’pe R>¡.

  \ QsyóL$p¡Z ABCD Q¾$ue QsyóL$p¡Z R>¡.
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Apv$i® âï“‘Óp¡

âï“‘Ó 1 : â’d ‘funp
[Aæepk¾$d : âL$fZ 1’u 6]

kde : 2 L$gpL$ ] [k„‘|Z® Aæepk¾$d ] [ Ly$g NyZ : 50

k|Q“pAp¡ : ( 1 ) Ap âï“‘Ódp„ Ly$g 35 âï“p¡ rhcpN A, B, C A“¡ Ddp„ hl¢Qpe¡gp R>¡.

( 2 ) âï“p¡dp„ S>“fg rhL$ë‘p¡ Ap‘¡gp R>¡.

( 3 ) rhcpN“u k|Q“p kp’¡ S>dZu bpSy>“p A„L$ s¡“p NyZ v$ip®h¡ R>¡.

( 4 ) S>ê$f S>Zpe Ðep„ ApL©$rs v$p¡fhu.

( 5 ) õ‘óV$ h„Qpe s¡hy„ lõsg¡M“ L$fhy„.

( 6 ) L¸$ë¼eyg¡V$f, õdpV®$ hp¸Q“p¡ D‘ep¡N L$fhp¡ “l].

( 7 ) “hp¡ rhcpN “hp ‘p“¡ gMhp¡.

rhcpN A

 k|Q“p dyS>b S>hpb Ap‘p¡ :  15

 [ âï“¾$dp„L$ 1’u 15 – âÐe¡L$“p¡ 1 NyZ ]

 rh^p“ kpQy„ b“¡ s¡ fus¡ ep¡Áe rhL$ë‘ ‘k„v$ L$fp¡ : (âï“ 1’u 4)

11. 
6

5
“u v$ip„i Arcìe[¼s ......... R>¡.

 A. A“„s Aph©Ñ  B. A“„s A“ph©Ñ
 C. ‘|Zp¯L$  D. kpÞs

12.  Å¡ (a + 3, 7) A“¡ (8, b – 2) kdp“ tbvy$Ap¡ v$ip®hsp 
lp¡e, sp¡ tbvy$ (a, b) A¡ ......... QfZdp„ R>¡.

 A. â’d   B. qÜsue   C. s©sue   D. Qsy’®

13.  b¡ A„L$“u k„¿ep“p¡ A¡L$d“p¡ A„L$ x – 5 A“¡ v$iL$“p¡ 
A„L$ y + 2 lp¡e, sp¡ s¡ k„¿ep ......... R>¡.

 A. 10y + x + 25 B. 10y + x – 3

 C. 10x + y – 48 D. 10y + x + 15

14.  Ð A gOyL$p¡Z R>¡. Ð A“p ‘|fL$L$p¡Z“p dp‘ A“¡ Ð A“p 
L$p¡qV$L$p¡Z“p dp‘“p¡ saphs ......... ’pe.

 A. 45°  B. 60°  C. 90°  D. 120°

  “uQ¡ Ap‘¡gp„ rh^p“p¡ kpQp„ b“¡ s¡d L$p¦kdp„ Ap‘¡g rhL$ë‘p¡dp„’u 

ep¡Áe S>hpb ‘k„v$ L$fu gMp¡ : (âï“ 5’u 8)

15.  y-An ‘f Aph¡g tbvy$“p¡ x-epd ......... lp¡e. (^“, F>Z, 0)

 6.  b¡ k„¿epAp¡“p¡ kfhpmp¡ 36 A“¡ saphs 4 lp¡e, sp¡ s¡ 
‘¥L$u“u “p“u k„¿ep ......... R>¡. (40, 32, 16)

 7.  tk^yMuZ“u k„õL©$rsdp„ h‘fpsu IV$p¡dp„ g„bpC, ‘lp¡mpC A“¡ 
ÅX$pC“p¡ NyZp¡Ñf ........... lsp¡.

(5 : 3 : 2, 4 : 4 : 2, 4 : 2 : 1)

 8.  112°“p dp‘“p M|Zp“p ‘|fL$L$p¡Z“p L$p¡qV$L$p¡Z“y„ dp‘ 

........... ’pe. (68°, 56°, 22°)

 “uQ¡ Ap‘¡gp„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ S>Zphp¡ : (âï“ 9’u 11)

19. 3.484848 ...“¡ buÆ fus¡ 3.48 gMpe.

10.  blº‘v$u p (x) dpV¡$ Å¡ p (3) = 0 lp¡e, sp¡ x – 3 A¡ p (x)“p¡ 

A¡L$ Aheh R>¡.

11. (6, 2) A¡ kduL$fZ 2x – 3y = 7“p¡ A¡L$ DL¡$g R>¡.

  “uQ¡ Ap‘¡gp âï“p¡“p A¡L$ hp¼edp„ L¡$ iåv$dp„ L¡$ Ap„L$X$pdp„ 

S>hpb Ap‘p¡ : (âï“ 12 A“¡ 13)

12.  Å¡ x
1

8  = 49
1

16 lp¡e, sp¡ x“u tL$ds ip¡^p¡.

13. tbvy$“¡ L¡$V$gp ‘qfdpZ lp¡e R>¡?

 ep¡Áe Å¡X$L$p„ Å¡X$p¡ : (âï“ 14 A“¡ 15)

rhcpN A rhcpN B

14.

15.

blº‘v$u 5x3 + 4x2 + 7x“p¡ Ops

blº‘v$u 4 – x2dp„ x“p¡ klNyZL$

a. 0

b. 2

c. 3

rhcpN B

  “uQ¡ Ap‘¡gp 9 âï“p¡dp„’u L$p¡C ‘Z 6 âï“p¡“p V|„$L$dp„ NZsfu 

L$fu S>hpb Ap‘p¡ : 12

 [ âï“¾$dp„L$ 16’u 24 – âÐe¡L$“p 2 NyZ ]

16. 
5

3
 A“¡ 

5

4
 hÃQ¡“u Qpf k„d¡e k„¿epAp¡ ip¡^p¡.

17.  2 2  + 5 3  A“¡ 2  – 3 3 “p¡ kfhpmp¡ L$fp¡.
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18.  Ap‘¡g blº‘v$u p (t) = 2 + t + 2t2 – t3 dpV¡$ p (0) A“¡ 
p (2) ip¡^p¡.

19.  Å¡ x – 1 A¡ 4x3 + 3x2 – 4x + k“p¡ Aheh lp¡e, sp¡ k “u 

tL$ds ip¡^p¡.

20.  

  ipmp“p d¡v$p““u bfpbf hÃQ¡ A¡L$ Ecp¡ A“¡ A¡L$ ApX$p¡ A¡d$ 
b¡ ‘pV$p v$p¡f¡g R>¡. b„“¡ ‘pV$p (ApX$p¡ ‘pV$p¡ X-‘pV$p¡ A“¡ Ecp¡ 
‘pV$p¡ Y-‘pV$p¡) Äep„ R>¡v$¡ R>¡ Ðep„’u v$f¡L$ ‘pV$p ‘f ^“ qv$ipdp„ s’p 
F>Z qv$ipdp„ 5 duV$f“p A„sf¡ r“ip“ L$f¡g R>¡. Qpf rhÛp’}Ap¡ 
Asyg, b„ku, Q¡s“ A“¡ v$u‘L$ s¡d“p r“ròs õ’p“¡ Ecp R>¡.

 “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 ( 1 ) X-‘pVp’u kp¥’u “ÆL$ L$p¡Z Ecy„ R>¡?$

 ( 2 )  Y-‘pV$p’u 20 duV$f A„sf¡ Ec¡g rhÛp’}Ap¡“p„ “pd 
S>Zphp¡.

21.  ( 1 )  tbvy$ (0, – 18) L$ep qL$fZ ‘f Aph¡g R>¡?

 ( 2 )  m < 0 A“¡ n > 0 lp¡e, sp¡ tbvy$ (m, n) L$ep 
QfZdp„ lp¡e?

22.  kduL$fZ x + 2y = 6“p Qpf rcÞ“ DL¡$gp¡ d¡mhp¡.

23.  Å¡ AC = BC ’pe s¡hy„ tbvy$ C tbvy$Ap¡ A A“¡ B“u hÃQ¡ 

lp¡e, sp¡ kprbs L$fp¡ L¡$ AC = 
2

1
AB R>¡. ApL©$rs v$p¡fu“¡ 

s¡“¡ õ‘óV$ L$fp¡.

24.  Ap‘¡g ApL©$rsdp„ AB f CD R>¡. Å¡ x : y : z = 4 : 5 : 6 

lp¡e, sp¡ x, y A“¡ z“p„ dp‘ ip¡^p¡.

rhcpN C

  “uQ¡ Ap‘¡gp 8 âï“p¡dp„’u L$p¡C ‘Z 5 âï“p¡“p NZsfu L$fu 
S>hpb Ap‘p¡ : [ âï“¾$dp„L$ 25’u 32 – âÐe¡L$“p 3 NyZ ] 15

25.  .9 3 “¡ k„¿epf¡Mp ‘f v$ip®hp¡.

26.  0.752“¡ q

p
 õhê$‘dp„ v$ip®hp¡, Äep„ p A“¡ q ‘|Zp¯L$ R>¡ 

s’p q ¹ 0.

27.  Aheh ‘pX$p¡ : x3 + 13x2 + 32x + 20

28.  ( 1 )  (4a – 2b – 3c)2 “y„ rhõsfZ L$fp¡.

  ( 2 )  (5p – 3q)3“¡ rhõs©s õhê$‘dp„ gMp¡.

29.  ( 1 )  “uQ¡“pdp„’u L$ep„ tbvy$Ap¡ kduL$fZ x – 2y = 4“p DL¡$g 
R>¡ A“¡ L$ep„ tbvy$Ap¡ DL¡$g “’u, s¡ QL$pkp¡ :

  ( i ) (0, 2)   ( ii ) (2, 0)   (iii) (4, 0)

  ( 2 )  ""“p¡V$byL$“u tL$ds ‘¡““u tL$ds L$fsp„ bdZu R>¡.'' Ap 
rh^p““¡ qÜQg kyf¡M kduL$fZ õhê$‘¡ v$ip®hp¡. (“p¡V$byL$“u 
tL$ds T x s’p ‘¡““u tL$ds T y gp¡.)

30.  Ð XYZ = 64° Ap‘¡g R>¡ A“¡ XY“¡ tbvy$ P kŷ u g„bph¡g R>¡. 
Ap‘¡g k|Q“p ‘f’u ApL©$rs v$p¡fp¡. Å¡ qL$fZ YQ, Ð ZYP“p¡ 
qÜcpS>L$ lp¡e, sp¡ Ð XYQ A“¡ rh‘fus Ð QYP“y„ dp‘ ip¡̂ p¡.

31.  Ap‘¡g ApL©$rsdp„ Å¡ AB N CD, EF f CD A“¡ 
Ð GED = 126° R>¡, sp¡ Ð AGE, Ð GEF A“¡ Ð FGE 

d¡mhp¡.

32.  Ap‘¡g ApL©$rsdp„ Ð PQR = Ð PRQ, sp¡ kprbs L$fp¡ L¡$ 

Ð PQS = Ð PRT.

rhcpN D

  “uQ¡ Ap‘¡gp 3 âï“p¡dp„’u L$p¡C ‘Z 2 âï“p¡“u dpÁep dyS>b 
NZsfu L$fu S>hpb Ap‘p¡ : 8

[ âï“¾$dp„L$ 33’u 35 – âÐe¡L$“p 4 NyZ ]

33.  “uQ¡ g„bQp¡fk“p„ n¡Óam v$ip®h¡g R>¡. s¡d“u k„crhs g„bpC 
A“¡ ‘lp¡mpC ip¡^p¡ :

 ( 1 ) n¡Óam : 25a2 – 35a + 12

 ( 2 ) n¡Óam : 35y2 + 13y – 12

34.   tbvy$Ap¡ (– 2, 0) A“¡ (0, 3) “uQ¡ Ap‘¡g L$ep„ kduL$fZ“p 
DL¡$g R>¡?

  ( 1 )   x – y = – 5  ( 2 ) 3  x – 2y = – 6

35.  ‘fõ‘f R>¡v$su b¡ f¡Mp’u b“sp ArcL$p¡Zp¡ kdp“ lp¡e R>¡ 

s¡d kprbs L$fp¡.
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rhcpN A

 k|Q“p dyS>b S>hpb Ap‘p¡ :  15

 [ âï“¾$dp„L$ 1’u 15 – âÐe¡L$“p¡ 1 NyZ ]

 rh^p“ kpQy„ b“¡ s¡ fus¡ ep¡Áe rhL$ë‘ ‘k„v$ L$fp¡ : (âï“ 1’u 4)

11.  Å¡ m A“¡ n ‘|Z®hN® k„¿epAp¡ lp¡e, sp¡ ......... A¡ 

l„d¡ip„ ‘|Z®hN® k„¿ep ’pe.

 A. m + n  B. 2m  C. 4n  D. m2 + n2

12.  p (x) = x3 + 8x2 + 19x + 12“y„ A¡L$ i|Þe ......... R>¡.

 A. 1   B. 2   C. – 2   D. – 1

13.  D ABCdp„ Ð B =Ð C, BC = 5.2 k¡du A“¡ AB = 4.8 k¡du 

lp¡e, sp¡ D ABC“u ‘qfrdrs = ......... k¡du.

 A. 14.8  B. 15.2  C. 15.6  D. 14.4

14.  O L¡$[ÞÖs hsy®mdp„ AB Æhp R>¡. Å¡ Ð AOB = 60° lp¡e, 

sp¡ OAB ......... rÓL$p¡Z R>¡.

 A. kdqÜcyS>  B. kdcyS>  C. L$pV$L$p¡Z  D. rhjdcyS>

  “uQ¡ Ap‘¡gp„ rh^p“p¡ kpQp„ b“¡ s¡d L$p¦kdp„ Ap‘¡g rhL$ë‘p¡dp„’u 

ep¡Áe S>hpb ‘k„v$ L$fu gMp¡ : (âï“ 5’u 8)

15.  Qsy’® QfZdp„ Aph¡g tbvy$“p¡ y-epd ......... lp¡e.

(^“, F>Z, i|Þe)

 6.  Å¡ 5x – 3y = k“p¡ A¡L$ DL¡$g (5, 7) lp¡e, sp¡ 

k = ......... . (46, 4, 6)

 7.  kdp„sfbpSy> QsyóL$p¡Z“p¡ L$p¡C ‘Z rhL$Z® s¡“y„ b¡ ............ 

rÓL$p¡Zp¡dp„ rhcpS>“ L$f¡ R>¡. (kdê$‘, A¡L$ê$‘, NyfyL$p¡Z)

 8.  hsy®m“u L$p¡C ‘Z rÓÄep“y„ dp‘ s¡“p ìepk L$fsp„ ............ 

lp¡e. (bdÏ„, AX$^y„, Ar^L$)

 “uQ¡ Ap‘¡gp„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ S>Zphp¡ : (âï“ 9’u 11)

19. tbvy$Ap¡ P (5, 0) A“¡ Q (– 3, 0) dpV¡$ PQ = 8.

10. A¡L$ tbvy$dp„’u a¼s A¡L$ S> f¡Mp ‘kpf ’pe.

11. ‘s„NpL$pf“p rhL$Zp£ ‘fõ‘f L$pV$M|Z¡ vy$cpN¡ R>¡.

  “uQ¡ Ap‘¡gp âï“p¡“p A¡L$ hp¼edp„ L¡$ iåv$dp„ L¡$ Ap„L$X$pdp„ 

S>hpb Ap‘p¡ : (âï“ 12 A“¡ 13)

12.  ’¡ëk L$ep v$¡i“p¡ hs“u lsp¡?

13.  D ABC A“¡ D XYZdp„ AB = XZ, BC = ZY A“¡ 

Ð B = Ð Z lp¡e, sp¡ D ABC A“¡ D XYZ“u A¡L$ê$‘sp 

k„L¡$sdp„ v$ip®hp¡.

 ep¡Áe Å¡X$L$p„ Å¡X$p¡ : (âï“ 14 A“¡ 15)

rhcpN A rhcpN B

14.

15.

 ABCdp„ AB = 33 k¡du, BC = 34 k¡du 

A“¡ AC = 65 k¡du lp¡e, sp¡ s = ......... 

k¡du.

 PQRdp„ Ð Q = 90°, PQ = 3 k¡du, 

QR = 4 k¡du lp¡e, sp¡ ar (PQR) = ......... 

k¡du2.

a. 6

b. 60

c. 66

rhcpN B

  “uQ¡ Ap‘¡gp 9 âï“p¡dp„’u L$p¡C ‘Z 6 âï“p¡“u V|„$L$dp„ NZsfu 

L$fu S>hpb Ap‘p¡ : 12

 [ âï“¾$dp„L$ 16’u 24 – âÐe¡L$“p 2 NyZ ]

16. 
7 3 2

1

+
“p R>¡v$“y„ k„d¡euL$fZ L$fp¡.

17.  kpvy$„ ê$‘ Ap‘p¡ : [52(8
1

3
+ 27

1

3 )3]
1

5

18.  Aheh ‘pX$p¡ : 8x3 + 27y3 + 36x2y + 54xy2

19.  ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu“¡ 8.2 × 7.8“u qL„$ds ip¡^p¡.

20.  “uQ¡“pdp„’u L$ep„ tbvy$Ap¡ kduL$fZ 2x + 3y = 24“p DL¡$g 

R>¡ A“¡ L$ep„ tbvy$Ap¡ DL¡$g “’u, s¡ s‘pkp¡ :

 ( 1 ) (– 3 , 2 3 )

 ( 2 ) (6, 4)

âï“‘Ó 2 : qÜsue ‘funp
[Aæepk¾$d : âL$fZ 7’u 10 A“¡ â’d ‘funp“p¡ Aæepk¾$d]

kde : 2 L$gpL$ ] [k„‘|Z® Aæepk¾$d ] [ Ly$g NyZ : 50

k|Q“pAp¡ : âï“‘Ó 1 dyS>b.
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21.  Ap‘¡g ApL©$rsdp„ Ð DBC = 70° R>¡ s’p qL$fZ BP A¡ 

Ð DBA“p¡ qÜcpS>L$ R>¡. Ð PBC s’p rh‘fus Ð PBD ip¡̂ p¡.

22.  S>¡dp„ Ð A = 90° A“¡ AB = AC lp¡e s¡hp¡ L$pV$L$p¡Z rÓL$p¡Z 
ABC R>¡, sp¡ Ð B A“¡ Ð C ip¡^p¡.

23.   Ap‘¡g ApL©$rsdp„ AB A“¡ CD ‘fõ‘f O tbvy$dp„ A¡L$buÅ“¡ 

vy$cpN¡ R>¡. kprbs L$fp¡ L¡$, AC = BD.

24.  Ap‘¡g ApL©$rsdp„ Ð ABC = 69°, Ð ACB = 31° R>¡, 

Ð BDC ip¡^p¡.

rhcpN C

  “uQ¡ Ap‘¡gp 8 âï“p¡dp„’u L$p¡C ‘Z 5 âï“p¡“u NZsfu L$fu 
S>hpb Ap‘p¡ : [ âï“¾$dp„L$ 25’u 32 – âÐe¡L$“p 3 NyZ ] 15

25.  Ap‘¡g ApL©$rsdp„ AB N CD A“¡ CD N EF A“¡ EA f AB 

R>¡. Å¡ Ð BEF = 55° lp¡e, sp¡ x, y A“¡ z“p„ dp‘ ip¡^p¡. 

26.  kprbs L$fp¡ L¡$, rÓL$p¡Z“u b¡ bpSy>Ap¡ kdp“ lp¡e sp¡ s¡d“u 

kpd¡“p M|ZpAp¡ kdp“ lp¡e.

27.  kprbs L$fp¡ L¡, Qp¡fk“p rhL$Zp£ kdp“ R>¡ A“¡ s¡ A¡L$buÅ“¡ 

L$pV$M|Z¡ vy$cpN¡ R>¡.

28.   ABCD g„bQp¡fk R>¡ A“¡ s¡“u bpSy>Ap¡ AB, BC, CD 

A“¡ DA“p„ dÝetbvy$Ap¡ A“y¾$d¡ P, Q, R A“¡ S R>¡. kprbs 

L$fp¡ L¡$, QsyóL$p¡Z PQRS A¡ kdbpSy> QsyóL$p¡Z R>¡.

29.  5 k¡du A“¡ 3 k¡du rÓÄephpmp„ b¡ hsy®mp¡ b¡ tbvy$dp„ R>¡v$¡ R>¡ 

A“¡ s¡d“p L¡$ÞÖ hÃQ¡“y„ A„sf 4 k¡du R>¡. kpdpÞe Æhp“u 

g„bpC ip¡^p¡.

30.  Å¡ kdg„b QsyóL$p¡Z“u kdp„sf “ lp¡e s¡hu bpSy>Ap¡ kdp“ 

lp¡e, sp¡ kprbs L$fp¡ L¡$ s¡ Q¾$ue R>¡.

31.  rÓL$p¡Z“u bpSy>Ap¡ 12 : 17 : 25“p âdpZdp„ lp¡e A“¡ s¡“u 

‘qfrdrs 540 k¡du lp¡e, sp¡ s¡“y„ n¡Óam ip¡^p¡.

32.  17 k¡du, 17 k¡du A“¡ 16 k¡du“p v$f¡L$ Vy$L$X$p“p b¡ AgN 

AgN qX$TpB““p L$p‘X$“p 14 rÓL$p¡ZpL$pf Vy$L$X$p“¡ V$p„L$p L$fu“¡ 

R>Óu b“phhpdp„ Aph¡ R>¡. R>Óu dpV¡$ v$f¡L$ qX$TpB““p L¡$V$gp 

L$p‘X$“u S>ê$f R>¡?

rhcpN D

  “uQ¡ Ap‘¡gp 3 âï“p¡dp„’u L$p¡C ‘Z 2 âï“p¡“u dpÁep dyS>b 

NZsfu L$fu S>hpb Ap‘p¡ : 8

 [ âï“¾$dp„L$ 33’u 35 – âÐe¡L$“p 4 NyZ ]

33.  S>¡dp„ AB = AC lp¡e s¡hp D ABC“p¡ h¡^ AD R>¡, sp¡ kprbs 

L$fp¡ L¡$, ( 1 ) AD A¡ BC“¡ vy$cpN¡ R>¡. ( 2 ) AD A¡ Ð A“¡

vy$cpN¡ R>¡.

34.  kprbs L$fp¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z“p¡ L$p¡C ‘Z rhL$Z® s¡“y„ 

b¡ A¡L$ê$‘ rÓL$p¡Zp¡dp„ rhcpS>“ L$f¡ R>¡.

35.  kprbs L$fp¡ L¡$, hsy®m“p L¡$ÞÖdp„’u ‘kpf ’su f¡Mp Æhp“¡ 

vy$cpN¡ sp¡ s¡ f¡Mp Æhp“¡ g„b R>¡.
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âï“‘Ó 3 : hprj®L$ ‘funp
[bp¡X®$“y„ “d|“p“y„ âï“‘Ó ]

kde : 3 L$gpL$ ] [Ly$g NyZ : 80

k|Q“pAp¡ : ( 1 ) Ap âï“‘Ódp„ Ly$g 54 âï“p¡ rhcpN A, B, C A“¡ Ddp„ hl¢Qpe¡gp R>¡.

( 2 ) âï“p¡dp„ S>“fg rhL$ë‘p¡ Ap‘¡gp R>¡.

( 3 ) rhcpN“u k|Q“p kp’¡ S>dZu bpSy>“p A„L$ s¡“p NyZ v$ip®h¡ R>¡.

( 4 ) S>ê$f S>Zpe Ðep„ ApL©$rs v$p¡fhu.

( 5 ) õ‘óV$ h„Qpe s¡hy„ lõsg¡M“ L$fhy„.

( 6 ) L¸$ë¼eyg¡V$f, õdpV®$ hp¸Q“p¡ D‘ep¡N L$fhp¡ “l].

( 7 ) “hp¡ rhcpN “hp ‘p“¡ gMhp¡.

rhcpN A

 k|Q“p dyS>b S>hpb Ap‘p¡ :  24

 [ âï“¾$dp„L$ 1’u 24 – âÐe¡L$“p¡ 1 NyZ ]

  rh^p“ kpQy„ b“¡ s¡ fus¡ ep¡Áe rhL$ë‘ ‘k„v$ L$fp¡ : (âï“ 1’u 6)

11.  10 A“¡ 11 hÃQ¡“u k„d¡e k„¿ep ......... R>¡.

 A. 
8

21
  B. 

8

87
  C. 

8

97
  D. 

8

47

12.  blº‘v$u 5x3 + 4x2 + 7x“u Ops ......... R>¡.

 A. 5  B. 4  C. 3  D. 2

13.  ENdtbvy$ O“¡ k„Ns L$C k„¿ep k„L$mpe¡gu lp¡e R>¡?

 A. 0  B. 1  C. 10  D. 100

14.  “uQ¡“pdp„’u L$ey„ tbvy$ kduL$fZ x – 2y = 4“p¡ DL¡$g R>¡?

 A. (0, 2)  B. (2, 0)  C. (4, 0)  D. (1, 1)

15.  Ð A A“¡ Ð B f¥rML$ Å¡X$“p M|Zp R>¡. Ð A = 140°, sp¡ 

Ð B“p L$p¡qV$L$p¡Z“y„ dp‘ ......... R>¡.

 A. 40°  B. 50°  C. 140°  D. 100°

16.  g]by“p b¡ kdp“ Vy$L$X$p $Lfsp„ dmsp âÐe¡L$ Vy$L$X$p“u Ly$g k‘pV$u“y„ 

n¡Óam ......... R>¡.

 A. pr2 B. 2pr2

 C. 3pr2 D. 4pr2

  “uQ¡ Ap‘¡gp„ rh^p“p¡ kpQp„ b“¡ s¡d L$p¦kdp„ Ap‘¡g rhL$ë‘p¡dp„’u 

ep¡Áe S>hpb ‘k„v$ L$fu gMp¡ : (âï“ 7’u 12)

17.  Ap‘¡g ApL©$rsdp„ OE“u g„bpC ......... R>¡.

 ( 3 , 2 , 5 )

 8.  tbvy$ (7, – 5)“y„ x-An’u A“¡ y-An’u g„bA„sf“p¡ kfhpmp¡ 

......... ’pe. (7, 5, 12)

 9.  qÜQg kyf¡M kduL$fZ x + 2y = 6 dpV¡$ 

a + b = ............ . (2, 3, 5)
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10. 

  f¡Mp l A¡ f¡MpAp¡ m A“¡ n“¡ A“y¾$d¡ tbvy$Ap¡ P A“¡ Qdp„ 

R>¡v$¡ R>¡. D‘f“u ApL©$rs ‘f’u A“yL$p¡Z“u Å¡X$ ............ 

R>¡. (Ð 1 A“¡ Ð 5, Ð 4 A“¡ Ð 6, Ð 3 A“¡ Ð 6)

11.  D ABC dpV¡$ a = 40 du, b = 24 du, c = 32 du R>¡, sp¡ 

D ABC dpV¡$ s = ............ duV$f ’pe. (96, 48, 24)

12.  Aph©rÑ blºL$p¡Zdp„ x-An ‘f ............ v$ip®hhpdp„ 

Aph¡ R>¡. (Aph©rÑ, dÝeqL„$ds, A^:kudp)

 “uQ¡ Ap‘¡gp„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„ s¡ S>Zphp¡ :

 (âï“ 13’u 16)

13. v$f¡L$ Ak„d¡e k„¿ep A¡ hpõsrhL$ k„¿ep R>¡.

14. p (x) = (3x2 + 5)4“p¡ Ops 2 R>¡.

15. O“ ‘v$p’®“¡ ÓZ ‘qfdpZ lp¡e R>¡.

16. Å¡ D ABC @ D PQR lp¡e, sp¡ PR = AB ’pe.

  “uQ¡ Ap‘¡gp âï“p¡“p A¡L$ hp¼edp„ L¡$ iåv$dp„ L¡$ Ap„L$X$pdp„ 

S>hpb Ap‘p¡ : (âï“ 17’u 20)

17.  NrZsipõÓu ’¡ëk“p ¿eps“pd rhÛp’}“y„ “pd S>Zphp¡.

18.  f¡MpAp¡ l A“¡ m kdp„sf R>¡. f¡Mp n A¡ l || m“u R>¡qv$L$p 

R>¡. R>¡qv$L$p Üpfp A„s: eyÁdL$p¡Z“u L¡$V$gu Å¡X$ b“¡?

19.  rÓL$p¡Z“y„ n¡Óam ip¡^hp“y„ l¡fp¡““y„ k|Ó S>Zphp¡.

20.  1 – 3“p hN®“u dÝeqL„$ds L¡$V$gu?

 ep¡Áe Å¡X$L$p„ Å¡X$p¡ : (âï“ 21 ’u 24)

rhcpN A rhcpN B

21.

22.

blº‘v$u 5x3 + 4x2 + 7x“p¡ Ops

blº‘v$u 4 – x2dp„ x“p¡ klNyZL$

a. 0

b. 2

c. 3

rhcpN A rhcpN B

23.

24.

 i„Ly$“y„ O“am

A^®Np¡mp“y„ O“am
a. 

3

4
pr3

b. 
3

1
pr2h

c. 
3

2
pr3

rhcpN B

  “uQ¡ Ap‘¡gp 13 âï“p¡dp„’u L$p¡C ‘Z 9> âï“p¡“p V|„$L$dp„ 

NZsfu L$fu S>hpb Ap‘p¡ : 18

 [ âï“¾$dp„L$ 25’u 37 – âÐe¡L$“p 2 NyZ ]

25. qL„$ds ip¡^p¡ : ( 1 ) (125) – 3

2

  ( 2 ) 
11

11

4

1

2

1

26. 
7 2

1

–
“p„ R>¡v$“y„ k„d¡euL$fZ L$fp¡.

27.  QL$pkp¡ : 2 A“¡ 0 A¡ blº‘v$u x2 – 2x“p„ i|Þep¡ R>¡.

28. 

  A¡L$ S>„Ng kyfnp Ar^L$pfuA¡ f]R>“p rhõspf“¡ N°padp„ fS|> 

L$f¡g R>¡. ENdtbvy$ Ar^L$pfu“$p L„$V²$p¡gê$d“y„ õ’p“ v$ip®h¡ R>¡.

 x A“¡ y fp¡X$ v$ip®h¡g R>¡. “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 ( 1 ) L$ey„ f]R> fp¡X$ x“u kp¥’u h^y “ÆL$ R>¡?

 ( 2 ) L$ey„ f]R> fp¡X$ y’u kp¥’u h^y v|$f R>¡?

29.  “uQ¡“p„dp„’u L$ep„ tbvy$Ap¡ kduL$fZ x – 2y = 4 “p„ DL¡$g R>¡ 

A“¡ L$ep„ tbvy$Ap¡ DL¡$g “’u, s¡ QL$pkp¡ :

 ( 1 ) (0, 2)   ( 2 ) (1, 1)

30.  ìep¿ep gMp¡ :

 ( 1 ) M|ZpAp¡“u f¥rML$ Å¡X$

 ( 2 ) ArcL$p¡Zp¡

31.  f¡MpAp¡ PQ A“¡ RS A¡L$buÅ“¡ tbvy$ Odp„ R>¡v$¡ R>¡. Å¡ 

Ð POR : Ð ROQ = 5 : 7 lp¡e, sp¡ sdpd M|Zp“p dp‘ ip¡̂ p¡.

32.   D ABCdp„ Ð A = Ð C R>¡. Å¡ BC = 3 A“¡ D ABC“u 

‘qfrdrs 10 lp¡e, sp¡ AC“y„ dp‘ ip¡^p¡.

33.  A¡L$ hsy®m“u Æhp A“¡ s¡“u rÓÄep kdp“ R>¡. Ap ÆhpA¡ 

gOyQp‘ ‘f“p tbvy$ ApNm Ap„sf¡gp M|Zp“y„ dp‘ ip¡^p¡.
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34.  A¡L$ g„bh©Ñue “mpL$pfdp„ b„^ b¡k¡ s¡ fus¡ r rÓÄephpmp¡ 

A¡L$ Np¡mp¡ d|L¡$g R>¡, sp¡ 

 ( 1 )  Np¡mp“u h¾$k‘pV$u“y„ 

n¡Óam ip¡^p¡.

 ( 2 )  “mpL$pf“u h¾$k‘pV$u“y„ 

n¡Óam ip¡^p¡.

35.  “uQ¡“p âï“p¡“p S>hpb gMp¡ :

 ( 1 )  ApBõ¾$ud“p L$p¡“dp„ h‘fpe¡g Ly$g L$pNm“y„ n¡Óam 

ip¡^hp“y„ k|Ó gMp¡.

 ( 2 ) aŸV$bp¸gdp„ kdpe¡g lhp“y„ O“am ip¡^hp“y„ k|Ó gMp¡.

36.  bpSy>dp„ ApBõ¾$ud L$p¡““y„ rQÓ Ap‘¡g R>¡. 

s¡“u rÓÄep 4 k¡du, KQpC 15 k¡du R>¡. 

vy$L$p“v$pf L$p¡““p¡ 
4

1
 cpN Mpgu fpM¡ R>¡, sp¡ 

L$p¡““p Mpgu cpN“y„ O“am p “p NyZp„L$dp„ 

ip¡^p¡.
 

37.  “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 ( 1 )  90 – 100 hN®“u A^:kudp A“¡ EÝh®kudp S>Zphp¡.

 ( 2 )  õs„cpg¡Mdp„ x-An ‘f Aph©rÑ-rhsfZ L$p¡óV$L$dp„’u iy„ 

v$ip®hhpdp„ Aph¡ R>¡?

rhcpN C

  “uQ¡ Ap‘¡gp 9 âï“p¡dp„’u L$p¡C ‘Z 6 âï“p¡“p NZsfu L$fu 

S>hpb Ap‘p¡ : [ âï“¾$dp„L$ 38’u 46 – âÐe¡L$“p 3 NyZ ] 18

38.  1.272727... = 1.27“¡ p ‘|Zp¯L$ lp¡e, q i|Þe¡sf ‘|Zp¯L$ 

lp¡e s¡hp p, q dpV¡$ q

p
 õhê$‘dp„ v$ip®hp¡.

39.  kprbs L$fp¡ L¡$, ""‘fõ‘f R>¡v$su b¡ f¡Mp’u b“sp ArcL$p¡Zp¡ 

kdp“ lp¡e R>¡.''

40.  ApL©$rsdp„ v$ip®ìep dyS>b Å¡ AB || CD, CD || EF A“¡ 

y : z = 3 : 7 R>¡, sp¡ x“y„ d|ëe ip¡^p¡.

41.   kdp„sfbpSy> QsyóL$p¡Z“p¡ L$p¡C ‘Z rhL$Z® s¡“y„ b¡ A¡L$ê$‘ 

rÓL$p¡Zp¡dp„ rhcpS>“ L$f¡ R>¡ s¡d kprbs L$fp¡.

42.  Apfsu, bp¡bu, Qpd}, v$i®“ A¡L$ fds fdu füp R>¡. s¡Ap¡ 

hsy®mpL$pf ‘’ ‘f ¾$rdL$ AgN AgN õ’p“ ‘f Ecp R>¡. 

Apfsu A“¡ Qpd} A¡L$ v$p¡fu ‘L$X$u“¡ Ecp R>¡. v$i®“ A“¡ 

bp¡bu buÆ A¡L$ v$p¡fu ‘L$X$u“¡ Ecp R>¡. b„“¡ v$p¡fu A¡L$buÅ“¡ 

Äep„ R>¡v$¡ Ðep„ b“sp M|Zp ‘¥L$u A¡L$ NyfyL$p¡Z“y„ dp‘ 130° R>¡. 

Apfsu, Qpd} A“¡ v$i®“ hÃQ¡ b“sp M|Zp“y„ dp‘ 20° R>¡, 

sp¡ bp¡bu, Apfsu A“¡ Qpd} hÃQ¡ b“sp M|Zp“y„ dp‘ ip¡^p¡.

43.  A¡L$ rÓL$p¡ZpL$pf S>du““p Vy$L$X$p“u bpSy>Ap¡“u g„bpC 3 : 5 : 7“p 

âdpZdp„ R>¡ A“¡ s¡“u ‘qfrdrs 300 du R>¡. s¡“y„ n¡Óam 

ip¡^p¡.

44.  fd¡icpC ‘pk¡ A¡L$ kdbpSy> QsyóL$p¡Z ApL$pf“y„ M¡sf R>¡. 

fd¡icpC Ap M¡sf“¡ rhL$Z® Üpfp 100 du bpSy>hpmp b¡ 

kdbpSy> rÓL$p¡Z ApL$pfdp„ rhcprS>s L$fu M¡sf“p¡ A¡L$ cpN 

S>¡“y„ n¡Óam 2500 3 du2 R>¡. s¡ âlgpv$cpC“¡ h¡Qu v$¡ R>¡ 

A“¡ bpL$u“p¡ A¡L$ cpN s¡“p ‘yÓ rhS>e“¡ Ap‘¡ R>¡.

 Ap‘¡g dprlsu“p Ap^pf¡ “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 ( 1 ) D‘f Ap‘¡g dprlsu“p Ap^pf¡ cp¥rdrsL$ ApL©$rs v$p¡fp¡.

 ( 2 ) rhS>e“p cpNdp„ Aph¡g M¡sf“u A^®‘qfrdrs S>Zphp¡.

 ( 3 ) rhS>e“p cpNdp„ Aph¡g M¡sf“p Vy$L$X$p“y„ n¡Óam S>Zphp¡.

45.  10.5 k¡du ìepkhpmp A^®Np¡mpL$pf ‘pÓdp„ L¡$V$gp rgV$f v|$^ 

kdphu iL$pe?

46.  dp¡“uL$p ‘pk¡ 551 du2 n¡Óamhpmp¡ L¸$“hpk“p¡ Vy$L$X$p¡ R>¡. s¡ 

Vy$L$X$p“p¡ D‘ep¡N 7 du ‘pep“u rÓÄephpmp¡ i„Ly$ ApL$pf“p¡ s„by 

b“phhp dpV¡$ L$f¡ R>¡. V$p„L$p g¡hpdp„ A“¡ L$p‘hpdp„ 1 du2 S>¡V$gy„ 

L¸$“hpk bNX¡$ R>¡. s¡ s„by“y„ O“am ip¡^p¡. (s„by“p ‘pep“p 

cpNdp„ L¸$“hpk “’u.)

rhcpN D

  “uQ¡ Ap‘¡gp 8 âï“p¡dp„’u L$p¡C ‘Z 5 âï“p¡“u dpÁep dyS>b 

NZsfu L$fu S>hpb Ap‘p¡ : 20

 [ âï“¾$dp„L$ 47’u 54 – âÐe¡L$“p 4 NyZ ]

47.  r“Ðekd“p¡ D‘ep¡N L$fu “uQ¡“p v$pMgp ‘|Z® L$fp¡ :

 ( 1 ) (3a + 4b)3 = (3a)3 + ........ + 3(3a)(4b)(.......)

  = 27a3 + ......... + 36ab (3a + 4b)

  = 27a3 + 64b3 + ......... + 144ab2

 ( 2 ) 104 × 96 = (100 + .........) (100 – .........)

  = (100)2 – (.........)2

  = ......... – 16

  = 9984
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48.  L$p¡C A¡L$ hN®“p 51 rhÛp’}Ap¡“p 100 NyZ“u L$kp¡V$udp„ 

d¡mh¡gp NyZ “uQ¡“p Apg¡Mdp„ v$ip®h¡g R>¡ :

 D‘fp¡¼s Apg¡M“p Ap^pf¡ “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 ( 1 ) Ap‘¡g Apg¡M“p¡ âL$pf S>Zphp¡.

 ( 2 ) Ap‘¡g Apg¡M“y„ âdpZdp‘ gMp¡.

 ( 3 ) 60’u 80 NyZ d¡mh“pf rhÛp’}Ap¡“u k„¿ep L¡$V$gu R>¡?

 ( 4 ) kp¥’u h^y rhÛp’}Ap¡“u k„¿ep L$ep hN® A„sfpgdp„ R>¡?

49.  L$p¡C A¡L$ k„õ’p Üpfp 15’u 44 (hj®dp„) hÃQ¡“u hehpmu 

õÓu“u dp„v$Nu A“¡ d©Ðey“p„ L$pfZp¡ ip¡^hp dpV¡$ L$fhpdp„ Aph¡g 

rhðìep‘u kh£nZ“p Ap„L$X$p (% dp„) “uQ¡ âdpZ¡ dþep lsp :

¾$d $LpfZp¡ õÓu d©Ðeyv$f (%)

1.

2.

3.

4.

5.

6.

âS>““ õhpõÕe [õ’rs

op“s„sy k„Ns d“p¡rhL$pf

CÅAp¡

ùv$e A“¡ f¼shprlL$ps„Ó“u [õ’rs

ðk“s„Ó“u [õ’rs

AÞe L$pfZp¡

32

25

12

04

05

22

D‘f Ap‘¡g dprlsu“u Apg¡MpÐdL$ fS|>Aps L$fp¡.

50.  D ABCdp„, Ð A“p¡ qÜcpS>L$ AD A¡ BC“¡ g„b R>¡. kprbs 

L$fp¡ L¡$, AB = AC A“¡ D ABC kdqÜbpSy> rÓL$p¡Z R>¡.

51.  kprbs L$fp¡ L¡$, ""kdqÜbpSy> rÓL$p¡Z“u b¡ kdp“ bpSy>Ap¡“u 

kpd¡“p M|Zp kdp“ lp¡e R>¡.''

52.  kprbs L$fp¡ L¡$, ""kdbpSy> QsyóL$p¡Z“p rhL$Zp£ A¡L$buÅ“¡ g„b 

lp¡e R>¡.''

53.  A¡L$ hsy®mpL$pf d¡v$p“dp„ “uQ¡“u ApL©$rsdp„ bspìep âdpZ¡ ‘p„Q 

rdÓp¡ A¡gu“, de|f, Å¸k¡a, “uÅ® A“¡ Apb¡v$p Ecp R>¡.

 D‘fp¡¼s ApL©$rs“p Ap^pf¡ “uQ¡“p âï“p¡“p S>hpb Ap‘p¡ :

 ( 1 ) x“y„ dp‘ ip¡^p¡.

 ( 2 ) y“y„ dp‘ ip¡^p¡.

 ( 3 ) x + y“y„ dp‘ ip¡^p¡.

 ( 4 )  Apb¡v$p, de|f, Å¸k¡a A“¡ “uÅ®“¡ ¾$rdL$ fus¡ Å¡X$hp’u 

b“sp QsyóL$p¡Z“p¡ âL$pf S>Zphp¡.

54.  ApL©$rsdp„ v$ip®ìep dyS>b PQ 

A¡ O L¡$ÞÖhpmp hsy®m“u Æhp 

R>¡ A“¡ O“¡ PQ“p dÝetbvy$ 

M kp’¡ Å¡X¡$g R>¡. OP A“¡ 

OQ A¡ hsy®m“u rÓÄepAp¡ R>¡.

  Ap dprlsu“p Ap^pf¡ “uQ¡ 

Ap‘¡gp rhL$ë‘p¡dp„’u ep¡Áe 

rhL$ë‘ ‘k„v$ L$fu Mpgu 

S>ÁepAp¡ ‘|fp¡ :

 (Ð OMP, OQ, OMQ, PM)

 D OPM A“¡ D OQM dp„

 OP = ......... (R A¡L$ S> hsy®m“u rÓÄepAp¡)

 ......... = QM (R M A¡ PQ“y„ dÝetbvy$ R>¡)

 OM = OM (R kpdpÞe bpSy>)

 \ D OMP @ D ......... (R bpbpbp A¡L$ê$‘sp“u ifs)

  A¡L$ê$‘ rÓL$p¡Zp¡“p„ A“yê$‘ A„Np¡ kdp“ lp¡hp’u 

......... = Ð OMQ = 90°



7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

166 NAVNEET NrZs : ^p¡fZ 9

âï“‘Ó 1

rhcpN A

 1.  A. A“„s Aph©Ñ  2. A. â’d  3. D. 10y + x + 15

 4. C. 90°$  5. 0  6.  16   7. 4 : 2 : 1  8. 22° 

 9. Mfy„  10.   Mfy„  11.   Mp¡Vy„$  12.   7  13.  i|Þe  

14. ® c  15. ® a

rhcpN B

16. 
30

19
, 

3

2
, 

10

7
, 

15

11   17. 3 2  + 2 3   

18.  p (0) = 2; p (2) = 4  19.  k = – 3

20.  ( 1 ) b„ku ( 2 ) Q¡s“ A“¡ v$u‘L$

21.  ( 1 ) OY¢ ( 2 ) qÜsue QfZdp„

22.  (2, 2), (0, 3), (6, 0) A“¡ (4, 1)

24. x = 24°, y = 30°, z = 36°

rhcpN C

26. 
198

149
  27. (x + 1) (x + 2) (x + 10)

28.  ( 1 ) 16a2 + 4b2 + 9c2 – 16ab + 12bc – 24ac

 ( 2 ) 125p3 – 27q3 – 225p2q + 135 pq2

29.  ( 1 ) ( i ) A“¡ (ii) DL¡$g “’u. (iii) DL¡$g R>¡. 

 ( 2 ) x – 2y = 0

30. Ð XYQ = 122°, rh‘fus Ð QYP = 302°  

31. Ð AGE = 126°, Ð GEF = 36° A“¡ Ð FGE = 54°

rhcpN D

33.   ( 1 ) (5a – 3), (5a – 4) ( 2 ) (7y – 3), (5y + 4)

34.  ( 2 ) 3x – 2y = – 6

âï“‘Ó 2

rhcpN A

 1.  C. 4n  2. D. – 1 $  3. A. 14.8$  4. B. kdcyS>

 5. F>Z  6.  4   7. A¡L$ê$‘  8. AX$^y„  9. Mfy„  10.   Mp¡Vy„$

11. Mp¡Vy„$  12. N°uk  13. D ABC @ D XZY  

14. ® c  15. ® a

rhcpN B

16. 
31

7 3 2–
  

17. 5  

18.  (2x + 3y)3  

19.  63.96

20.  ( 1 ) DL¡$g “’u, ( 2 ) DL¡$g R>¡.

21.  Ð PBC = 125°,  rh‘fus Ð PBD = 305°

22.  Ð B = 45°, Ð C = 45°

24. Ð BDC = 80°

rhcpN C

25. x = 125°, y = 125°, z = 35°  

29.  6 k¡du

31. 9000 k¡du2

32.  840 k¡du2

âï“‘Ó 3

rhcpN A

 1.  B. 
8

87
  2. C. 3 $  3. A. 0$  4. C. (4, 0) $  5. B. 50°

 6. C. 3pr2  7. 5   8. 12  9. 3  10.  Ð 1 A“¡ Ð 5

11.  48  12.   dÝeqL„$ds  13.  Mfy„  14. Mp¡Vy„$  15.  Mfy„ 

16. Mp¡Vy„$  17. ‘pe’pNp¡fk  18.  b¡ Å¡X$

19.  rÓL$p¡Z“y„ n¡Óam = ( )( )( )s s a s b s c– – –

20.  2  21.  ® c  22.  ® a  23. ® b  24. ® c

rhcpN B

25. ( 1 ) 
25

1
  ( 2 ) 411

1

  26. 
3

7 2+

28.  ( 1 ) f]R> 415 ( 2 ) f]R> 389 

29.  ( 1 ) (0, 2) DL¡$g “’u. ( 2 ) (1, 1) DL¡$g “’u.

30. ( 1 )  M|ZpAp¡“u f¥rML$ Å¡X$ : Å¡ b¡ ApkÞ“L$p¡Z“p kpdpÞe “ 

lp¡e s¡hp cyS> A¡L$ f¡Mp b“ph¡, sp¡ s¡hp M|ZpAp¡“u 

Å¡X$“¡ M|ZpAp¡“u f¥rML$ Å¡X$ L$l¡ R>¡.

 ( 2 )  ArcL$p¡Zp¡ : kpdpÞe rifp¡tbvy$ ^fphsp b¡ M|ZpAp¡dp„ Å¡ 

A¡L$ M|Zp“p¡ v$f¡L$ cyS> buÅ M|Zp“p cyS> kp’¡ dmu“¡ 

f¡Mp b“phsp¡ lp¡e, sp¡ s¡hp M|ZpAp¡“¡ ArcL$p¡Zp¡ L$l¡ R>¡.

S>hpbp¡
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31. Ð POR = Ð SOQ = 75°, Ð POS = Ð ROQ = 105°

32.  AC = 4

33.  150°

34.  ( 1 ) 4pr2  ( 2 ) 4pr2

35.  ( 1 ) pr (l + r)  ( 2 ) 
3

4
pr3

36.  20p k¡du3

37.  ( 1 ) A^:kudp 90, EÝh®kudp 100  ( 2 ) hN®kudptbvy$Ap¡

rhcpN C

38.  
11

14

40.  x = 126°

42.  30° A’hp 110°

43. 1500 3  du2  

44. ( 1 )   ( 2 ) 150 du ( 3 ) 2500 3  du2

45.  0.303 rgV$f (Apif¡)

46.  1232 du3

rhcpN D

47.  ( 1 ) (4b)3; 3a + 4b; 64b3; 108a2b

 ( 2 ) 4; 4; 4; 10,000

48.  ( 1 ) õs„cpg¡M ( 2 ) y-An ‘f 1 k¡du = 1 rhÛp’}

 ( 3 ) 4 ( 4 ) 10 – 20

53.  ( 1 ) x = 40° ( 2 ) y = 140° ( 3 ) x + y = 180°

 ( 4 ) Q¾$ue QsyóL$p¡Z

54.  OQ; PM; OMQ; Ð OMP



bp¡X®$_u S>hpbhlu_¡ Ýep_dp„ fpMu_¡ s¥epf L$fhpdp„ Aph¡g

rhrióV$spAp¡ :

✺ bp¡X®$“u `funp“p âï“`Ó“p õhê$` A“ykpf.

✺ A„Ns â¸L¹$qV$k s’p õL|$g `funp dpV¡$ D`ep¡Nu.

✺ rifp¡g„b f¡MpAp¡ v$p¡fhp dpV¡$ d’pm¡ A“¡ “uQ¡ 1 k¡du dyS>b A`pe¡gp Ap„L$p.

✺ `Quk“p `¸tLNdp„ D`gå^.

rhÛp’}Ap¡“¡ bp¡X®$“u `funp `l¡gp„ âï“`Ó“p
DÑfp¡ gMhp dpV¡$“p¡ dlphfp¡ ’C iL¡$ A¡ dpV¡$
"A¡L¹$kfkpBT S>hpbhlu' s¥epf L$fhpdp„ Aphu R>¡.

kpBT

22 k¡du x 28 k¡du

`¡`f

60 N°pd

`p“p„

16

EXERCISE ANSWER BOOK

A¡L¹$kfkpBT S>hpbhlu


