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d|mc|s  L$s®ìe - cpfs_p  âÐe¡L$  _pNqfL$_y„  A¡  L$s®ìe  R>¡  L¡$  s¡Z¡ -

(L$) k„rh^p__y„ `pg_ L$fhy„. k„rh^p__p Apv$ip£, fpóV²$ÝhS> A_¡  fpóV²$Nus_p¡  

Apv$f  L$fhp¡.

(M) õhps„Ôe  Qmhm_u  â¡fZp  Ap`_pfp  Apv$ip£_y„  `pg_  L$fhy„.

(N) v¡$i_p kph®cp¥dÐh, A¡L$sp A_¡ AM„X$sp kyfrns fpMhp âeÐ_iug fl¡hy„.

(O) Ap`Zp  v¡$i_y„  fnZ  L$fhy„,  v¡$i_u  k¡hp  L$fhu.

(P$) v$f¡L$  âL$pf_p  c¡v$cph_¡  c|gu_¡  A¡L$sp  A_¡  b„^yÐh_u  cph_p  rhL$kphhu.

÷uAp¡_p  kÞdp__¡  W¡$k  `lp¢QpX$_pfu  â\pAp¡_p¡  ÐepN  L$fhp¡.

(Q) Ap`Zu  k„rdî  k„õL©$rs_p  hpfkp_y„  S>s_  L$fhy„.

(R>) _¥krN®L$  `ep®hfZ_y„  S>s_  L$fhy„.  kÆh  âpZuAp¡  âÐe¡  v$epcph  fpMhp¡.

(S>) h¥opr_L$  ×[óV$,  dp_hsphpv$  A_¡  rS>opkph©rÑ  L¡$mhhu.

(T) kph®S>r_L$  dpgdÑp_y„  S>s_  L$fhy„.  tlkp_p¡  ÐepN  L$fhp¡.

(U) v¡$i_u  DÑfp¡Ñf  âNrs  dpV¡$  ìe[¼sNs  s¡dS>  kpd|rlL$  L$pe®dp„  DÑdsp-

î¡óW$sp_y„  õsf  Spmhu  fpMhp_p¡  âeÐ_  L$fhp¡.

(V$) 6\u  14  he  S|>\_p  bpmL$p¡_¡  s¡d_p  hpguA¡  rinZ_u  sL$  ̀ |fu  ̀ pX$hu.
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Qpgp¡, iuMuA¡.

• b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf   • âdpZ_p¡ d|mc|s âd¡e

• âdpZ_p d|mc|s âd¡e_p¡ ârsâd¡e  • rÓL$p¡Z_p M|Zp_p vy$cpS>L$_p¡ NyZ^d® 

• ÓZ kdp„sf f¡Mp A_¡ R>¡qv$L$p hX¡$ b_sp Ap„sfR>¡v$p¡_p¡ NyZp¡Ñf 

• rÓL$p¡Z_u kê$`sp_u L$kp¡V$uAp¡   • kê$` rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZ^d®

Dv$p. D ABC _p¡ `pep¡ BC A_¡ KQpC AD  

 R>¡. 

 D PQR _p¡ `pep¡ QR A_¡ KQpC PS  

 R>¡. 

 A( D ABC) 
A( D PQR) 

  =  

1

2
 ́  BC ́  AD

1

2
 ´ QR ´ PS 

 

A
P

B QD SC R
ApL©$rs 1.1 ApL©$rs 1.2

epv$ L$fuA¡.

Ap`Z¡ NyZp¡Ñf A_¡ âdpZ_p¡ Aæepk L$ep£ R>¡. a A_¡ b Ap b¡ k„¿ep_p¡ NyZp¡Ñf m
n

 R>¡. Ap S> rh^p__¡ 

a A_¡ b Ap b¡ k„¿ep mःn âdpZdp„ R>¡. A¡d `Z gMu iL$pe R>¡.

Ap k„L$ë`_p dpV$¡ Ap`Z¡ kpdpÞe fus¡ O_ hpõsrhL$ k„¿ep_p¡ rhQpf L$fuA¡ R>uA¡. Ap`Z¡ ÅZuA¡ R>uA¡ 

L¡$ f¡MpM„X$_u g„bpC A_¡ L$p¡C A¡L$ ApL©$rs_y„ n¡Óam O_ hpõsrhL$ k„¿ep lp¡e R>¡. 

Ap`Z_¡ rÓL$p¡Z_p n¡Óam_y„ k|Ó Mbf R>¡. 

rÓL$p¡Z_y„ n¡Óam  = 
1

2  `pep¡ ´ KQpC

ÅZu gCA¡.

b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf  ( Ratio of areas of two triangles)

L$p¡C`Z b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf ip¡^uA¡. 

1 kê$`sp 
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  \  A(D ABC) 
A(D PQR) 

  =  
BC ́  AD 
QR ´ PS 

  Ap `f\u S>Zpe R>¡ L¡$ b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_p `pep A_¡ k„Ns KQpC_p

  NyZpL$pf_p NyZp¡Ñf S>¡V$gp¡ lp¡e R>¡. 

  A¡L$ rÓL$p¡Z_p¡ ̀ pep¡ b1 A_¡ KQpC  h1 s\p buÅ  rÓL$p¡Z_p¡ ̀ pep¡ b2 A_¡ KQpC  h2 lp¡e sp¡ s¡d_p 

  n¡Óamp¡_p¡ NyZp¡Ñf = 
b1 ´ h1

b2 ´ h2

  Ap b„_¡ rÓL$p¡Z_p k„b„^dp„ L¡$V$guL$ ifsp¡ Å¡CA¡.

ifs 1	 ः	b„_¡ rÓL$p¡Z_u KQpC kdp_ lp¡e sp¡ -

    
A(D ABC) 
A(D PQR) 

= 
BC ´ h
QR ́  h

 = 
BC 
QR 

 

  \ 
A(D ABC) 
A(D PQR) 

= 
b1 
b2

NyZ^d®	 ः	 kdp_ KQpChpmp b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_p k„Ns `pep_p âdpZdp„ lp¡e R>¡. 

ifs 2	 ः	 b„_¡ rÓL$p¡Z_p `pep kdp_ lp¡e sp¡ -

ApL©$rs 1.4ApL©$rs 1.3

A P

B QD SC R

h h

ApL©$rs 1.5

C

A D

P

Q B

h2

h1   A(D ABC) 
A(D APB) 

 = 
AB ́  h1

AB ́  h2

 

    

 \ A(D ABC) 
A(D APB) 

 = 
h1

h2

NyZ^d®	 ः	 kdp_ `pephpmp b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_u k„Ns KQpC_p âdpZdp„ lp¡e R>¡.
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L©$rs ः

  _uQ¡ Ap`¡gp Mpgu Qp¡fk ep¡Áe âL$pf¡ cfp¡.

(i)          (ii)

��� NZ¡gp„  Dv$plfZp¡ ���

Dv$p.  (1)    

A( D ABC) 
A( D APQ) 

 = 
  ́   
  ́  

 =  A(D LMN) 
A(D DMN) 

 = 
  ́   
  ́  

 = 

ApL©$rs 1.6

A

B P QR C

ApL©$rs 1.7

(iii)  tbvy$ M A¡ f¡M AB _y„ dÝetbvy$  R>¡.  

  \ f¡M CM A¡ D ABC_u dÝeNp R>¡. 

  \ A(D AMC)
A(D BMC)

  =  

     =  =  

  L$pfZ gMp¡. ApL©$rs 1.8

C

A BM

bpSy>_u ApL©$rsdp„,  

f¡M AE ^ f¡M BC, f¡M DF ^ f¡Mp BC 

AE = 4, DF = 6  lp¡e sp¡  
A( D ABC)
A( D DBC)  ip¡^p¡. 

ApL©$rs 1.9

A

D

B E FC

DL¡$g	 ः	
A( D ABC)
A( D DBC) 

 = 
AE
DF 

 ...... kdp_ `pephpmp b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_u k„Ns

   KQpC_p âdpZdp„ 

   = 
4

6   = 
2

3      

D

P

L

M NQ
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DL¡$g ः	 D ABD, D ADC, D ABC Ap ÓZ¡ 

rÓL$p¡Zp¡_y„ kpdpÞe rifp¡tbvy$ A R>¡ A_¡ 

s¡d_p¡ `pep¡ A¡L$ S> f¡Mpdp„ R>¡. dpV¡$ Ap 

ÓZ¡ rÓL$p¡Zp¡_u KQpC kdp_ R>¡. ApL©$rs 1.10

ApL©$rs 1.11

D CB P

A

Dv$p. (2)  D ABC dp„ bpSy> BC `f tbvy$ D A¡hu fus¡ Aph¡gy„ R>¡, L¡$ DC = 6, BC = 15. 

  A(D ABD) : A(D ABC) A_¡ A(D ABD) : A(D ADC) ip¡^p¡. 

A D

CB P

c ABCD kdp„sf cyS> QsyóL$p¡Z R>¡. bpSy> BC ̀ f 

L$p¡C `Z A¡L$ tbvy$ P Aph¡gy„ R>¡. sp¡ kdp_ n¡Óamp¡ 

^fphsp rÓL$p¡Z_u b¡ Å¡X$ ip¡^p¡. 

DL¡$g	 ः	 c  ABCD A¡ kdp„sfcyS> QsyóL$p¡Z R>¡.

  \ f¡M AD || f¡M BC  A_¡  f¡M AB || f¡M DC

  D ABC  A_¡  D BDC _p¡ rhQpf L$fuA¡. 

  Ap b¡ rÓL$p¡Z, b¡ kdp„sf f¡Mp_u hÃQ¡ Aph¡gp„ R>¡. s¡\u kdp„sf f¡Mp hÃQ¡_y„ A„sf, s¡ b¡ rÓL$p¡Zp¡_u 

KQpC S>¡V$gy„ \i¡.  

  D ABC A_¡  D BDC dp„ kdp_ `pep¡  BC A_¡ E„QpC `Z kdp_ R>¡. 

  \ A(D ABC) = A(D BDC)

  D ABC A_¡  D ABD dp„ AB A¡ kdp_ `pep¡ R>¡ A_¡ KQpC `Z kdp_ R>¡. 

  \ A(D ABC) = A(D ABD)

  BC = 15,  DC = 6  \ BD = BC - DC = 15 - 6 = 9

  
A( D ABD)
A( D ABC) 

 = 
BD
BC 

 ........... kdp_ KQpChpmp b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_p 

       k„Ns `pep_p âdpZdp„ lp¡e R>¡.

          =  
9

15    =    
3

5                       

  A( D ABD)
A( D ADC) 

 = 
BD
DC 

 ........... kdp_ KQpChpmp b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_p 

       k„Ns `pep_p âdpZdp„ lp¡e R>¡.

        = 
9

6   = 
3

2  

Dv$p. (3)



5

Dv$p. (4)  
bpSy>_u ApL©$rsdp„, D ABC dp„ bpSy> AC `f tbvy$ 

D A¡hu fus¡ Aph¡gy„ R>¡ L¡$ AC = 16, DC = 9,

BP ^ AC, sp¡ _uQ¡_p NyZp¡Ñfp¡ ip¡^p¡. 

i) 
A( D ABD)
A( D ABC)              ii)  

A( D BDC)
A( D ABC)                 

iii) 
A( D ABD)
A( D BDC)     

B

P

D

A

C
ApL©$rs 1.12

DL¡$g	 ः	 D ABC dp„ bpSy> AC `f tbvy$  P A_¡ D Aph¡gp  R>¡.  D ABD, D BDC, D ABC, D APB 

_p kpdpÞe rifp¡tbvy$ B _p¡ rhQpf L$fsp„, s¡d_u bpSy> AD, DC, AC, AP A¡L$ f¡Mpdp„ R>¡. 

Ap\u  v$f¡L$ rÓL$p¡Z_u KQpC kdp_ R>¡. dpV¡$ s¡ rÓL$p¡Zp¡_p n¡Óam s¡d_p `pep_p âdpZdp„ R>¡. 

    AC = 16, DC = 9 

  \ AD = AC - DC = 16 - 9 = 7 [A-D-C]

  \  
A( D ABD)
A( D ABC) 

 = 
AD
AC 

 = 
7

16
 . . . . . . . . (kdp_ KQpC ^fphsp rÓL$p¡Zp¡ )

    
A( D BDC)
A( D ABC) 

 = 
DC
AC 

 = 9

16
 . . . . . . . . (kdp_ KQpC ^fphsp rÓL$p¡Zp¡ )

    A( D ABD)
A( D BDC) 

 = 
AD
DC 

 = 7

9
  . . . . . . . . (kdp_ KQpC ^fphsp rÓL$p¡Zp¡ )

• b¡ rÓL$p¡Z_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_p `pep A_¡ k„Ns KQpC_p NyZpL$pf_p NyZp¡Ñf S>¡V$gp¡ 

lp¡e R>¡. 

• kdp_ KQpChpmp b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_p k„Ns `pep_p âdpZdp„ lp¡e R>¡. 

• kdp_ `pephpmp b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf, s¡d_u k„Ns KQpC_p âdpZdp„ lp¡e R>¡. 

dlphfpk„N°l 1.1

1. A¡L$ rÓL$p¡Z_p¡ `pep¡ 9 A_¡ KQpC 5 R>¡. buÅ rÓL$p¡Z_p¡ `pep¡ 10 A_¡ KQpC 6 R>¡. sp¡ s¡ rÓL$p¡Zp¡_p 

n¡Óamp¡_p¡ NyZp¡Ñf ip¡^p¡. 

Ap Ýep_dp„ fpMuA¡.
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P

A

B C

D

2. bpSy>_u ApL©$rs 1.13dp„, f¡M BC ^ f¡M AB,  

 f¡M AD ^ f¡M AB, BC = 4, AD = 8 lp¡e 

 sp¡ 
A( D ABC)
A( D ADB) 

 ip¡^p¡. 

4. bpSy>_u ApL©$rs 1.15dp„, f¡M AP ^ f¡M BC,   

 f¡Mp AD || f¡Mp BC, 

 sp¡ A(D ABC)	ः	A(D BCD) ip¡^p¡. 

ApL©$rs 1.15

3. bpSy>_u ApL©$rs 1.14dp„, f¡M PS ^ f¡M RQ   

f¡M QT ^ f¡M PR. Å¡ RQ = 6, PS = 6, 

PR = 12 lp¡e sp¡ QT ip¡^p¡.   

5. bpSy>_u ApL©$rs1.16dp„, f¡M PQ ^ f¡M BC,  

f¡M AD ^ f¡M BC sp¡ _uQ¡_p NyZp¡Ñfp¡ ip¡^p¡. 

 i) A( D PQB)
A( D PBC) 

          ii) 
A( D PBC)
A( D ABC)   

iii) 
A( D ABC)
A( D ADC)         iv)  

A( D ADC)
A( D PQC)     ApL©$rs 1.16

D

C

A B

ApL©$rs 1.13

ApL©$rs 1.14

P

Q

T

R S

P

Q

A

B CD
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ÅZu gCA¡.

âdpZ_p¡ d|mc|s âd¡e (Basic Proportionality Theorem)  

âd¡e  ः	 rÓL$p¡Z_u A¡L$ bpSy>_¡ kdp„sf Aph¡gu f¡Mp s¡ rÓL$p¡Z_u bpL$u_u bpSy>Ap¡_¡ rcÞ_ tbvy$Ap¡dp„ 

R>¡v$su lp¡e sp¡ s¡ f¡Mp s¡ bpSy>Ap¡_¡ A¡L$ S> âdpZdp„ rhcpN¡ R>¡. 
`n  ः D ABC dp„, f¡Mp  l ||  bpSy> BC 
   A_¡ f¡Mp l bpSy> AB _¡ P tbvy$dp„  

  s\p bpSy> AC _¡ Q tbvy$dp„ R>¡v¡$ R>¡. 

   S>¡\u A-P-B, A-Q-C

kpÝe ः AP
PB 

 = AQ
QC 

 

fQ_p	 ः	 f¡M PC A_¡ f¡M BQ Å¡X$p¡.

kprbsu	 ः	 D APQ A_¡  D PQB  kdp_ KQpChpmp rÓL$p¡Z R>¡.

  \ A(D APQ)
A(D PQB) 

 = 
AP
PB 

   .......... (n¡Óamp¡ `pep_p âdpZdp„)  ..... (I)

  s¡ S> fus¡,   A(D APQ)
A(D PQC) 

 = 
AQ
QC 

  .......... (n¡Óamp¡ `pep_p âdpZdp„)  ..... (II)

  D PQB A_¡ D PQC dp„ f¡M PQ A¡ kdp_ `pep¡ R>¡. f¡M PQ || f¡M BC 
  dpV¡$, D PQB A_¡ D PQC _u KQpC kdp_ R>¡.

  \ A(D PQB) = A(D PQC) .......... (III)

  \ A(D APQ)
A(D PQB) 

 = 
A(D APQ)
A(D PQC) 

     .......... [(I), (II) A_¡ (III)] `f\u 

  \ AP
PB 

 = AQ
QC 

         .......... [(I) A_¡ (II)] `f\u 

âdpZ_p d|mc|s âd¡e_p¡ ârsâd¡e (converse of B.P.T.)

âd¡e  ः	 A¡L$ f¡Mp Å¡ rÓL$p¡Z_u b¡ bpSy>Ap¡_¡ rcÞ_ tbvy$dp„ R>¡v$u_¡ A¡L$ S> âdpZdp„ rhcpNsu lp¡e sp¡ s¡ 

f¡Mp bpL$u_u bpSy>_¡ kdp„sf lp¡e R>¡. 

  ApL©$rs 1.18dp„, Å¡ f¡Mp l A¡ D ABC dp„, bpSy> AB A_¡ bpSy> AC _¡ A_y¾$d¡ P A_¡ Q  

  tbvy$dp„ R>¡v¡$ R>¡ A_¡  AP
PB 

 = 
AQ
QC

 lp¡e sp¡ f¡Mp  l || bpSy> BC.

ApL©$rs 1.17

P Q

A

B C

l
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  Ap âd¡e_u kprbrs `fp¡n `Ý^rs\u 

Ap`u iL$pe R>¡. 

L©$rs ः

 • L$p¡C `Z A¡L$ D ABC v$p¡fp¡. 

 • rÓL$p¡Zdp„ ÐB _¡ vy$cpNp¡. s¡ AC _¡ 

  Äep„ R>¡v¡$ R>¡ s¡_¡ D _pd Ap`p¡.

 • bpSy> dp`u_¡ gMp¡. 

  AB =  k¡du     BC =  k¡du

  AD =  k¡du    DC =  k¡du

 • 
AB
BC 

 A_¡  
AD
DC  NyZp¡Ñfp¡ ip¡^p¡. 

A

B C

D

ApL©$rs 1.19

`n  ः	 D ABC dp„ Ð C _p¡ vy$cpS>L$ f¡M AB _¡ E tbvy$dp„ R>¡v¡$ R>¡.

kpÝe ः 
AE

EB
 = CA

CB

fQ_p	 ः	 tbvy$ Bdp„\u, qL$fZ CE_¡ kdp„sf f¡Mp v$p¡fp¡. s¡  
  g„bph¡gp qL$fZ AC _¡ tbvy$ D dp„ R>¡v¡$ R>¡.

A B

C

D

E

ApL©$rs 1.20

ApL©$rs 1.18

A

B C

QP l

 • b„_¡ NyZp¡Ñfp¡ gNcN kfMp R>¡, s¡ A_ychp¡. 

 • Ap S> rÓL$p¡Z_p¡ buÅ¡ M|Zp¡ vy$cpNp¡ A_¡ D`f dyS>b NyZp¡Ñfp¡ ip¡^p¡. s¡ NyZp¡Ñfp¡ `Z kdp_ 

dmi¡ s¡_u _p¢^ gp¡. 

ÅZu gCA¡.

rÓL$p¡Z_p M|Zp_p vy$cpS>L$_p¡ âd¡e ( Theorem of an angle bisector of a triangle)                   

âd¡e  ः	 rÓL$p¡Z_p M|Zp_p¡ vy$cpS>L$ s¡ M|Zp_u kpd¡_u bpSy>_¡, bpL$u_u bpSy>Ap¡_u g„bpC_p âdpZdp„ 

rhcpN¡ R>¡. 
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P

A

B

C
N

M

ApL©$rs 1.22

kprbsu	 ः		 qL$fZ CE || f¡M BD A_¡ qL$fZ AD A¡ R>¡qv$L$p R>¡. 

   \  Ð ACE @ Ð CDB   .......... (k„Ns L$p¡Zp¡)...(I)

   lh¡ R>¡qv$L$p BC g¡sp„,

       Ð ECB @ Ð CBD  .......... (ìeyÐ¾$d L$p¡Zp¡)...(II)

   `f„sy, Ð ACE @ Ð ECB   .......... (`n)...(III)

   \  Ð CBD @ Ð CDB   .......... [rh^p_ (I), (II) A_¡ (III) `f\u]

   D CBD dp„, bpSy> CB @ bpSy> CD  .......... (A¡L$ê$` M|Zp_u kpd¡_u bpSy>)

   \ CB = CD     ...(IV)

   lh¡ D ABD dp„, f¡M EC || bpSy> BD .......... (fQ_p)

   \  AE
EB

 = 
AC
CD

    .......... (âdpZ_p¡ d|mc|s âd¡e) ...(V)

   \ AE
EB

 = 
AC
CB

    .......... [rh^p_(IV) A_¡ (V) `f\u]

  (1) kdp_ KQpChpmp rÓL$p¡Zp¡_p„ 

n¡Óamp¡ s¡d_p k„Ns `pep_p 

âdpZdp„ lp¡e R>¡. 

A

B CD

N

M

ApL©$rs 1.21

h^y dprlsu dpV¡$ ः

sd¡ buÆ fus¡ D`f_p âd¡e_u kprbsu gMp¡.

s¡ dpV¡$ ApL©$rs 1.21dp„ v$ip®ìep dyS>b D ABC v$p¡fp¡ A_¡ f¡M DM ^ f¡M AB A_¡ 

f¡M DN ^ f¡M AC v$p¡fp¡.

 (2) M|Zp_p vy$cpS>L$ `f_p âÐe¡L$ 

tbv|$ M|Zp_u bpSy>Ap¡\u kdp_ 

A„sf¡ lp¡e R>¡. 

  Ap NyZ^dp£_p¡ D`ep¡N L$fp¡.

A_¡ 
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ÓZ kdp„sf f¡Mp A_¡ s¡d_u R>¡qv$L$p_p¡ NyZ^d®

(Property of three parallel lines and their transversal)

âd¡e  ः ÓZ kdp„sf f¡MpAp¡ hX¡$ A¡L$ R>¡qv$L$p `f \e¡gp Ap„sfR>¡v$p¡_p¡ NyZp¡Ñf, s¡ f¡MpAp¡ hX¡$ buÆ L$p¡C 

`Z R>¡qv$L$p `f \e¡gp Ap„sfR>¡v$p¡_p NyZp¡Ñf S>¡V$gp¡ lp¡e R>¡.

`n ः f¡Mp l  ||  f¡Mp m  ||  f¡Mp n

• ÓZ kdp„sf f¡Mp v$p¡fp¡.

• s¡d_¡ l, m, n _pd Ap`p¡. 

• t1 A_¡  t2 b¡ R>¡qv$L$p v$p¡fp¡.

• R>¡qv$L$p t1 `f Ap„sfR>¡v$ AB A_¡ BC R>¡. 

• R>¡qv$L$p t2 `f Ap„sfR>¡v$ PQ A_¡ QR R>¡. 

kpÝe ः 
AB
BC 

  =  
PQ
QR 

kprbsu ः f¡M PC v$p¡ep£, S>¡ f¡Mp m _¡ tbvy$ D dp„ R>¡v¡$ R>¡. 

  D ACPdp„, f¡M  BD || f¡M AP

              \  
AB
BC 

 = PD
DC 

. . . . . (I)  (âdpZ_p¡ d|mc|s âd¡e) 

       D CPRdp„, f¡M DQ || f¡M CR

             \  
PD
DC 

 = 
PQ
QR 

. . . . . (II) (âdpZ_p¡ d|mc|s âd¡e) 

             \  
AB
BC 

 = 
PD
DC 

 = 
PQ
QR 

.. . . . . (I) A_¡ (II) `f\u.

• 
AB
BC 

  A_¡   
PQ
QR 

  NyZp¡Ñfp¡ ip¡^p¡. s¡ gNcN kfMp R>¡. s¡_u _p¢^ gp¡.

\  
AB
BC 

 = 
PQ
QR 

P

Q

A l

B m

C n

D

t1

t2

R

ApL©$rs 1.24

P

Q

A l
B m

C n

t1

R

t2

ApL©$rs 1.23

 rÓL$p¡Z_p M|Zp_p vy$cpS>L$_p âd¡e_p¡ ârsâd¡e (Converse of angle bisector of triangle)

 D ABC dp„ bpSy> BC `f Å¡ tbvy$ D A¡hu fus¡ lp¡e, L¡$ S>¡\u  
AB
AC 

 = 
BD
DC 

,  sp¡ qL$fZ AD A¡  
 Ð BAC_p¡ vy$cpS>L$ lp¡e R>¡.

L©$rs ः

  t1 A_¡ t2  s¡d_u R>¡qv$L$p R>¡. 

  R>¡qv$L$p  t1 s¡ f¡MpAp¡_¡ A_y¾$d¡ tbvy$ A, B,  
C dp„ R>¡v¡$ R>¡. R>¡qv$L$p t2 s¡ f¡MpAp¡_¡ A_y¾$d¡ 

tbvy$ P, Q, R dp„ R>¡v¡$ R>¡. 
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ApL©$rs 1.27

(1) âdpZ_p¡ d|mc|s âd¡e

 D ABCdp„ Å¡ B-P-A ; B-Q-C  

 A_¡ f¡M PQ || f¡M AC lp¡e, 

 sp¡  BP
PA 

 = BQ
QC

 

(3) rÓL$p¡Z_p M|Zp_p vy$cpS>L$_p¡ âd¡e

 D ABC dp„, f¡M BD A¡ ÐABC _p¡ 

 vy$cpS>L$ lp¡e A_¡ Å¡  A-D-C,

 sp¡ 
AB
BC 

 = AD
DC 

 

(4) ÓZ kdp„sf f¡Mp A_¡ s¡d_u R>¡qv$L$p_p¡ 

NyZ^d®

 Å¡ f¡Mp AX || f¡Mp BY || f¡Mp CZ A_¡ 

 f¡Mp l A_¡ f¡Mp m R>¡qv$L$p s¡_¡  A_y¾$d¡ 

 A, B, C A_¡ X, Y, Z dp„ R>¡v¡$ R>¡. 

 sp¡  
AB
BC 

 = 
XY
YZ 

  

ApL©$rs 1.25

P

Q

A

B C

X Y

A lB

m

C

Z

A

B C

D

(2) âdpZ_p d|mc|s âd¡e_p¡ ârsâd¡e

 D PQR dp„, Å¡ P-S-Q; P-T-R

 A_¡   
PS
SQ

 = 
PT
TR 

 lp¡e,

 sp¡ f¡M ST || f¡M QR.

ApL©$rs 1.28

ApL©$rs 1.26

P

Q

TS

R

           

      
Ap Ýep_dp„ fpMuA¡.
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��� NZ¡gp„ Dv$plfZp¡ ���

Dv$p. (1)  D ABCdp„, f¡M DE || f¡M BC (ApL©$rs 1.29)
  Å¡ DB = 5.4 k¡du, AD = 1.8 k¡du

  EC = 7.2 k¡du sp¡ AE ip¡^p¡.

DL¡$g	 ः	 D ABC dp„, f¡M DE || f¡M BC 

    \  AD
DB 

 = AE
EC 

 ..... (âdpZ_p¡ d|mc|s âd¡e) 

    \ 1 8
5 4

.

.
 = AE

7.2 
  

  \ AE ´ 5.4 = 1.8 ´ 7.2

  \ AE = 
1 8 7 2

5 4

. .

.

´
   = 2.4

  \ AE = 2.4 k¡du

Dv$p. (2)  D PQRdp„, f¡M RS, Ð R _p¡ vy$cpS>L$ R>¡.  (ApL©$rs 1.30)
        Å¡ PR = 15, RQ = 20, PS = 12
  lp¡e sp¡ SQ ip¡^p¡. 

DL¡$g ः	 D PRQ dp„ f¡M RS, Ð R _p¡ vy$cpS>L$ R>¡.  

            \  PR
RQ 

 = 
PS
SQ 

 . . . (rÓL$p¡Z_p M|Zp_p vy$cpS>L$_p¡ âd¡e) 

 \     15
20

 = 
12
SQ 

  

 \  SQ = 
12 ´ 20

15
 = 16

 \    SQ = 16

P

Q

O O

R

S

L©$rs	ः

A B

C D

E F

ApL©$rs 1.30

ApL©$rs 1.31

ApL©$rs 1.29

A

B C

D E

Ap`¡gu ApL©$rs 1.31dp„, 
f¡Mp AB || f¡Mp CD || f¡Mp EF 
Å¡ AC = 5.4, CE = 9, BD = 7.5 lp¡e sp¡ 

Ap`¡gp Qp¡fk ep¡Áe fus¡ `|fu_¡ DF ip¡^p¡. 

DL¡$g	 ः	 f¡Mp AB || f¡Mp CD || f¡Mp EF

 \  AC
 
 = DF  . . . . . (         )

 \  
5 4

9

.
 = DF    \ DF = 
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L©$rs	ः   

D ABC dp„ qL$fZ BD, Ð ABC _p¡ vy$cpS>L$ R>¡. 

A-D-C  f¡M DE || bpSy> BC, A-E-B, 

sp¡ kprbs L$fp¡ L¡$,   AB
BC 

 = 
AE
EB 

  

ApL©$rs 1.33

ApL©$rs 1.32

ApL©$rs 1.34 ApL©$rs 1.35

A

B C

DE

ApL©$rs 1.36

P

Q R3.5 1.5

37

M

P

Q

R

M

3.
6

4

9

10

2. bpSy>_u ApL©$rs 1.36dp„, DPQRdp„            

PM = 15, PQ = 25, PR = 20, 

 NR = 8 sp¡ f¡Mp NM, bpSy> RQ _¡ kdp„sf 

R>¡ L¡$ ? L$pfZ gMp¡.

P

QR

N M

P

Q

R
6

8

10

7
M

kprbsu	 ः	 D ABC dp„, qL$fZ BD, Ð B _p¡ vy$cpS>L$ R>¡. 

      \ AB
BC 

 = AD
DC 

  .......... (rÓL$p¡Z_p M|Zp_p vy$cpS>L$_p¡ âd¡e) .......... (I)

  D ABC dp„, f¡M DE || bpSy> BC

  \     AE
EB 

 = AD
DC 

   .......... (. . . . . . . . . . . ) .......... (II)

  \   
AB

 = 
EB 

  .......... (I) A_¡ (II) `f\u 

dlphfpk„N°l 1.2

1. _uQ¡ L¡$V$gpL$ rÓL$p¡Z A_¡ f¡MpM„X$p¡_u g„bpC Ap`¡gu R>¡. s¡ `f\u L$C ApL©$rsdp„ qL$fZ PM,  
 Ð QPR _p¡ vy$cpS>L$ R>¡ s¡ Ap¡mMp¡. 

(1)  (2) (3)
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3. bpSy>_u ApL©$rs 1.37dp„, DMNPdp„ f¡M 

NQ, Ð N _p¡ vy$cpS>L$ R>¡. 

 Å¡ MN = 5, PN = 7, MQ = 2.5 sp¡    

QP _u qL„$ds ip¡^p¡. 

6. bpSy>_u ApL©$rs 1.40dp„, Ap`¡gu dprlsu 

`f\u QP ip¡^p¡. 

7.  bpSy>_u ApL©$rs 1.41dp„,

  Å¡ f¡M AB || f¡M CD || f¡M FE   

 lp¡e sp¡ x _u qL„$ds ip¡^p¡. s\p f¡M AE ip¡^p¡.

ApL©$rs 1.37

ApL©$rs 1.38

ApL©$rs 1.39

ApL©$rs 1.40

P Q

A

B C
60°

60°

P

Q N

M

2.5
5

7

P Q

A B

CD

4. bpSy>_u ApL©$rs 1.38dp„, L¡$V$gpL$ M|ZpAp¡_p 

dp` Apàep R>¡. s¡ `f\u kprbs L$fp¡, 

 L¡$  
AP
PB  = AQ

QC 

5. bpSy>_u ApL©$rs 1.39dp„, kdg„b QsyóL$p¡Z 

ABCD dp„,bpSy> AB || bpSy>  PQ || bpSy>  

DC,  Å¡ AP = 15, PD = 12, QC = 14 

sp¡ BQ ip¡^p¡. 

P

Q

N

M

40

25

14

A
x

B

C

D

E

F8

12

4

ApL©$rs 1.41
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8. bpSy>_u ApL©$rs 1.42dp„, D LMNdp„ qL$fZ 

MT, Ð LMN_p¡ vy$cpS>L$ R>¡. 

  Å¡  LM = 6, MN = 10, TN = 8 sp¡ LT  

 ip¡^p¡. 

9. bpSy>_u ApL©$rs 1.43dp„, D ABCdp„    

 f¡M BD, ÐABC_p¡  vy$cpS>L$ R>¡, 

 Å¡ AB = x, BC = x + 5,  AD = x – 2, 

DC = x + 2 sp¡ x _u qL„$ds ip¡^p¡. 

10.  bpSy>_u ApL©$rs 1.44dp„, rÓL$p¡Z_p 

A„scp®Ndp„ L$p¡C`Z A¡L$ tbvy$ X Aph¡gy„ R>¡. 

tbvy$ X _¡ rÓL$p¡Z_p rifp¡tbvy$ kp\¡ Å¡X$é„y„ R>¡. 

  s¡dS> f¡M  PQ ||  f¡M DE,  

  f¡M QR ||  f¡M EF sp¡ f¡M PR || f¡M DF 

kprbs L$fhp dpV¡$ _uQ¡_p Qp¡fk `|Z® L$fp¡. 

P

X

Q
FE

D

R

ApL©$rs 1.42

T

L

NM

6

10

8

A

x

x - 2

x + 2

x + 5B C

D

ApL©$rs 1.43

ApL©$rs 1.44

kprbsu	 ः	 D XDEdp„, f¡M PQ || f¡M DE  ..........  

    \ XP
 
  = 

QE 
 .......... (I) (âdpZ_p¡ d|mc|s âd¡e)

    D XEFdp„, f¡M QR || f¡M EF  .......... 

    \  =   ..........(II)  

   

    \  =    .......... rh^p_ (I) A_¡ (II) `f\u

    \  f¡M PR ||  f¡M DF  .......... (âdpZ_p d|mc|s âd¡e_p¡ ârsâd¡e)

11«.  D ABCdp„, AB = AC, Ð B A_¡ Ð C _p vy$cpS>L$ bpSy> AC A_¡  bpSy> AB _¡ A_y¾$d¡          

tbvy$  D A_¡  E dp„ R>¡v¡$ R>¡. sp¡ kprbs L$fp¡ L¡$, f¡M ED ||  f¡M BC.
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epv$ L$fuA¡.

kê$` rÓL$p¡Zp¡ (Similar triangles)

D ABC A_¡ D DEF dp„ Å¡ Ð A @ Ð D, 
Ð B @ Ð E, Ð C @ Ð F  (M|ZpAp¡ A¡L$ê$`)

A_¡    AB
DE 

 = BC
EF 

 = AC
DF 

   (bpSy>Ap¡ âdpZkf)

sp¡ D ABC A_¡ D DEF rÓL$p¡Zp¡ kê$` lp¡e R>¡.ApL©$rs 1.45

A

B C

D

E F

ApL©$rs 1.46

P

A

QB RC

  D ABC A_¡ D DEF kê$` R>¡. s¡_¡ D ABC ~ D DEF Ap fus¡ gMpe R>¡. 

ÅZu gCA¡.

kê$` rÓL$p¡Zp¡_u L$kp¡V$u (Tests for similarity of triangles)

b¡ rÓL$p¡Zp¡ kê$` lp¡hp dpV¡$ s¡_u ÓZ¡e k„Ns bpSy>Ap¡ âdpZdp„ lp¡hu A_¡ ÓZ¡e k„Ns M|ZpAp¡ A¡L$ê$` 

lp¡hp S>ê$fu R>¡. `f„sy Ap R> ifsp¡dp„\u ÓZ rhrióV$ ifsp¡ `|Z® \ep `R>u bpL$u_u ifsp¡ s¡_u dm¡ S> `|Z®          

\pe R>¡. A¡V$g¡ L¡$ b¡ rÓL$p¡Zp¡ kê$` \hp dpV¡$ ÓZ rhrióV$ ifsp¡_y„ `|Z® \hy„ `|fsy„ R>¡. Ap ÓZ ifsp¡ s`pku_¡ b¡ 

rÓL$p¡Z kê$` R>¡ L¡$ _l] s¡ _½$u L$fu iL$pe R>¡. Aphu AphíeL$ ifsp¡_p¡ kd|l A¡V$g¡ S> kê$`sp_u L$kp¡V$u. dpV¡$ 

b¡ rÓL$p¡Z kê$` R>¡ L¡$ _l], s¡ _½$u L$fhp dpV¡$ s¡ rhrióV$ ifsp¡ s`pkhu `|fsu R>¡. 

kê$`sp_u M|M|M| L$kp¡V$u  (AAA test for similarity of triangles)
Å¡ b¡ rÓL$p¡Z_p„ rifp¡tbvy$Ap¡ hÃQ¡ Ap`¡gu A¡L$ A¡L$ k„Nssp A_ykpf b_sp ÓZ¡e k„Ns M|ZpAp¡ A¡L$ê$` 

lp¡e sp¡ s¡ b¡ rÓL$p¡Zp¡ kê$` lp¡e R>¡.

kê$`sp_p Ap NyZ^d®_¡ M|M|M| L$kp¡V$u L$l¡hpe R>¡.  

      D ABC A_¡ D PQR dp„ ABC « PQR Ap 

k„Nssp A_ykpf Å¡  Ð A @ Ð P,  Ð B @ Ð Q,  
Ð C @ Ð R, lp¡e sp¡ D ABC ~ D PQR.
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h^y dprlsu dpV¡$ : 

M|M|M| L$kp¡V$u_u kprbsu

`n	 ः D ABC A_¡ D PQR dp„,
   Ð A @ Ð P, Ð B @ Ð Q,
  Ð C @ Ð R.

kpÝe ः D ABC ~ D PQR

kprbsu ः D ABC A¡ D PQR L$fsp„ dp¡V$p¡ R>¡ A¡hy„ ̂ pfuA¡. lh¡ f¡M AB ̀ f tbvy$ M, AC ̀ f tbvy$ N A¡hu 

  fus¡ gp¡ S>¡\u, AM = PQ A_¡ AN = PR \pe. s¡ `f\u D AMN @ D PQR v$ip®hp¡. 

  s¡ `f\u f¡M MN || f¡M BC v$ip®hu iL$pe. 

  lh¡ âdpZ_p d|mc|s âd¡e_p¡ D`ep¡N L$fu_¡, 
AM
MB

 = AN
NC

 

  A¡V$g¡ S>, 
MB
AM

 = NC
AN

  .......... (ìeõsp„L$ L$fsp)

  
MB + AM 

AM
 = 

NC + AN 
AN

  .......... (ep¡N q¾$ep L$fsp„) 

     \ 
AB
AM

 = AC
AN

     \   AB
PQ

 = AC
PR

. s¡ S> âdpZ¡ 
AB
PQ 

 = BC
QR

 v$ip®hu iL$pe. 

     \   
AB
PQ 

 = BC
QR

 = AC
PR

   \ D ABC ~ D PQR

ApL©$rs 1.47

NM

P

Q

A

B C

R

kê$` rÓL$p¡Z_u M|M| L$kp¡V$u (AA test for similarity of triangles) 

rifp¡tbvy$Ap¡ hÃQ¡ Ap`¡gu A¡L$-A¡L$ k„Nssp A_ykpf Å¡ A¡L$ rÓL$p¡Z_p b¡ M|ZpAp¡ buÅ rÓL$p¡Z_p k„Ns 

b¡ M|ZpAp¡_¡ A¡L$ê$` lp¡e sp¡. `l¡gp rÓL$p¡Z_p¡ bpL$u_p¡ M|Zp¡ buÅ rÓL$p¡Z_p bpL$u_p M|Zp_¡ A¡L$ê$` lp¡e R>¡. 

s¡ Ap`Z¡ ÅZuA¡ R>uA¡. dpV¡$ S>, A¡L$ rÓL$p¡Z_p b¡ M|Zp buÅ rÓL$p¡Z_p k„Ns b¡ M|ZpAp¡_¡ A¡L$ê$` lp¡e sp¡ 

`Z A¡ ifs b¡ rÓL$p¡Z kê$` \hp dpV¡$ `|fsu R>¡.  

Ap `f\u A¡L$ rÓL$p¡Z_p b¡ M|Zp buÅ rÓL$p¡Z_p k„Ns b¡ M|ZpAp¡_¡ A¡L$ê$` lp¡e, sp¡ s¡ b¡ rÓL$p¡Zp¡ kê$` 

lp¡e R>¡. 

 kê$`sp_p Ap NyZ^d®_¡ M|M| L$kp¡V$u L$l¡hpe R>¡. 
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kê$`sp_u bpM|bp L$kp¡V$u  (SAS test for similarity of triangles)

           b¡ rÓL$p¡Z_p rifp¡tbv$yAp¡ hÃQ¡_u A¡L$-A¡L$ k„Nssp A_ykpf s¡d_u k„Ns bpSy>Ap¡_u b¡ Å¡X$  âdpZkf 

lp¡e A_¡ s¡ bpSy>A¡ kdprhóV$ L$f¡gp M|Zp A¡L$ê$` lp¡e sp¡, s¡ b¡ rÓL$p¡Zp¡ kê$` lp¡e R>¡. 

 kê$`sp_p Ap NyZ^d®_¡ bpM|bp L$kp¡V$u L$l¡hpe R>¡.

ApL©$rs 1.49

ApL©$rs 1.50

Dv$p. Å¡ D KLM A_¡ D RSTdp„,
 Ð KLM @ Ð RST

 
KL
RS 

 = 
LM
ST

 

 sp¡ D KLM  ~  D RSTApL©$rs 1.48

L SM
1

T2

K
1.5

3

R

kê$`sp_u bpbpbp L$kp¡V$u ( SSS test for similarity of triangles )

 b¡ rÓL$p¡Z_p rifp¡tbvy$Ap¡ hÃQ¡_u A¡L$ A¡L$ k„Nssp A_ykpf A¡L$ rÓL$p¡Z_u ÓZ¡e bpSy>Ap¡ buÅ 

rÓL$p¡Z_u ÓZ¡e bpSy>Ap¡_¡ âdpZkf lp¡e R>¡, s¡ rÓL$p¡Zp¡ kê$` lp¡e R>¡.  

 kê$`sp_p Ap NyZ^d®_¡ bpbpbp L$kp¡V$u L$l¡hpe R>¡.

Dv$p. Å¡ D PQR A_¡ D XYZ dp„ Å¡,

 
PQ
YZ 

 = QR
XY 

 = 
PR
XZ 

  

 sp¡ D PQR ~ D ZYX

Z

L

M

X

Y N

Z

P
X

Q

Y
R

Dv$p. (1)  D XYZ dp„ Ð Y = 100°, 
  Ð Z = 30°, 
  D LMN dp„ Ð M = 100°, 
  Ð N = 30°,sp¡ D XYZ A_¡ D LMN   
  kê$` R>¡ L¡$ ? 

  lp¡e sp¡ L$C L$kp¡V$u A_ykpf ? 

kê$` rÓL$p¡Zp¡_p NyZ^d® ः

(1) D ABC ~ D ABC - `fphs®_sp (Reflexivity)

(2) Å¡ D ABC ~ D DEF  sp¡ D DEF ~ D ABC - k„rdssp (Symmetry)

(3)  Å¡ D ABC ~ D DEF A_¡ D DEF ~ D GHI sp¡  D ABC ~ D GHI - k„¾$pdL$sp (Transitivity)

��� NZ¡gp„  Dv$plfZp¡ ���
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ApL©$rs 1.51

ApL©$rs 1.52

DL¡$g ः D XYZ A_¡ D LMN dp„, 

  Ð Y = 100°, Ð M = 100° \ Ð Y @ Ð M

  Ð Z = 30°,   Ð N = 30°   \ Ð Z @ Ð N
  \ D XYZ ~ D LMN .......... (kê$`sp_u M|M| L$kp¡V$u) 

  A_¡  Ð M @ Ð V  ......... (`n)

  \ D PMN ~ D UVW  ......... (kê$`sp_u bpM|bp L$kp¡V$u)

20 Z 30

M

P

X

NY

14 21

N10M

P

U

WV

3

5

6

  Ð Z @ Ð P Ap`¡gy„ R>¡. `f„sy Ð Z A_¡ Ð P A¡ âdpZkf fl¡gu bpSy>Ap¡A¡ kdprhóV$ L$f¡gp 

M|Zp _\u. 

  \ D XYZ A_¡ D MNP A¡ kê$` rÓL$p¡Z R>¡, A¡hy„ L$lu iL$pe _l]. 

Dv$p. (2)  ApL©$rs 1.51dp„, bpSy>_u ApL©$rsdp„ 

Ap`¡gu dprlsu âdpZ¡ rÓL$p¡Z kê$` R>¡ 

L¡$ ? lp¡e sp¡ L$C L$kp¡V$u A_ykpf ?

DL¡$g ः	 D PMN A_¡ D UVW dp„ 

  
PM
UV 

 = 6

3
 = 2

1
, 

MN
VW 

 = 10

5
 = 

2

1

  \  PM
UV 

 = 
MN
VW 

  

Dv$p. (3)  ApL©$rs 1.52dp„, Ap`¡gu dprlsu_¡ 

Ap^pf¡ Ap`¡gp rÓL$p¡Zp¡ kê$` R>¡. A¡h„y 

L$lu iL$pe L$¡$? sp¡ L$C L$kp¡V$u A_ykpf ?

DL¡$g ः D XYZ A_¡  D MNP dp„ 

  XY
MN 

 = 
14

21
 = 

2

3
, 

  
YZ
NP 

 = 
20

30
 = 

2

3

  \ XY
MN 

 = 
YZ
NP 
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Dv$p. (4)  bpSy>_u ApL©$rs 1.53dp„, f¡M BP ^ f¡M AC, f¡M CQ ^ f¡M AB,  A – P- C,  
A- Q- B , sp¡ D APB A_¡ D AQC kê$` R>¡ s¡ v$ip®hp¡. 

DL¡$g		ः								D APB  A_¡ D AQCdp„, 

       Ð APB = °    (I)
       Ð AQC = ° (II)
 \ Ð APB @ Ð AQC .... (I) A_¡ (II) `f\u

     Ð PAB @ Ð QAC .... 

 \ D APB ~ D AQC ..... (kê$`sp_u M|M| L$kp¡V$u)

Dv$p. (5)  ApL©$rs 1.54dp„, Å¡ QsyóL$p¡Z ABCD _p rhL$Zp£ Q tbvy$dp„ R>¡v$sp„ lp¡e A_¡ 2QA = QC A_¡

  2QB = QD lp¡e sp¡ DC = 2AB R>¡. s¡ kprbs L$fp¡. 

`n	 ः 2QA = QC

  2QB = QD    

kpÝe ः   CD = 2AB   

kprbsu ः	 2QA	=	QC		\ QA
QC 

 = 
1

2
  .......... (I)

  2QB = QD \ QB
QD 

 = 
1

2
  .......... (II)

   \ QA
QC 

 = 
QB
QD 

     .......... (I) A_¡ (II) `f\u

  D AQB A_¡ D CQD dp„ 

  QA
QC 

 =
QB
QD 

    .......... (kprbs L$ey¯) 

         Ð AQB @ Ð DQC   .......... (ArcL$p¡Zp¡ )

  \ D AQB ~D CQD   .......... (kê$`sp_u bpM|bp L$kp¡V$u)        

  \ AQ
CQ 

 = 
QB
QD 

 = 
AB
CD 

  .......... (k„Ns bpSy>Ap¡ âdpZkf )

  `f„sy, 
AQ
CQ 

 = 
1

2
  \ AB

CD 
 = 

1

2
   

  \ 2AB = CD

ApL©$rs 1.54
D

Q

AB

C

P

Q

A

B C

ApL©$rs 1.53
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ApL©$rs 1.55

dlphfpk„N°l 1.3

2. ApL©$rs 1.56dp„, Ap`¡g rÓL$p¡Z kê$` R>¡ L¡$ ? 

lp¡e sp¡ L$C L$kp¡V$u A_ykpf ?

3. ApL©$rs 1.57 v$ip®ìep dyS>b, 8 duV$f A_¡ 

4 duV$f KQpC_p b¡ \p„cgp kdsg S>du_ 

`f Ecp R>¡. k|e®âL$pi hX¡$ _p_p \p„cgp_p¡ 

`X$R>pep¡ 6 duV$f `X¡$ R>¡. sp¡ s¡ S> kde¡ dp¡V$p 

\p„cpgp_p `X$R>pep_u g„bpC L¡$V$gu li¡? 

ApL©$rs 1.56

ApL©$rs 1.57

4. D ABCdp„, f¡M AP ^ f¡M BC, 

 f¡M BQ ^ f¡M AC

 B- P-C, A-Q - C lp¡e sp¡,

 D CPA  ~ D CQB v$ip®hp¡.

 Å¡ AP = 7, BQ = 8, BC = 12 lp¡e

 sp¡ AC ip¡^p¡. ApL©$rs 1.58
P

Q

A

B C

D

E

A

B

C

75°

75°

10 L

NM

P

3

Q

5

4

6

8 R

1. ApL©$rs 1.55dp„, Ð ABC = 75°,
   Ð EDC =75°  sp¡ L$ep b¡ rÓL$p¡Zp¡, L$C L$kp¡V$u 

A_ykpf kê$` R>¡ ?

 s¡d_u kê$`sp_u ep¡Áe A¡L$A¡L$ k„Nssp gMp¡. 

A

C
4

x6

8

P

Q R B
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5. ApL©$rs 1.59dp„, kdg„b QsyóL$p¡Z PQRS dp„,

 bpSy> PQ || bpSy> SR, AR = 5AP, 

 AS = 5AQ sp¡ kprbs L$fp¡ L¡$,

 SR = 5PQ              

6. kdg„b QsyóL$p¡Z ABCD dp„, (ApL©$rs 1.60)

 bpSy> AB || bpSy> DC, rhL$Z® AC A_¡ rhL$Z® 

BD `fõ`f_¡ O tbvy$dp„ R>¡v¡$ R>¡ AB = 20,  

DC = 6, OB = 15 lp¡e sp¡ OD ip¡^p¡. 

ApL©$rs 1.60

ApL©$rs 1.59

7. ApL©$rs 1.61dp„, c ABCD kdp„sfcyS>  

QsyóL$p¡Z R>¡. bpSy> BC `f A¡L$ tbvy$ E Ap`¡gy„ 

R>¡.  f¡Mp DE, qL$fZ AB _¡ T tbvy$dp„ R>¡v¡$ R>¡. 

 sp¡ DE ´ BE = CE ´ TE  v$ip®hp¡.

8. ApL©$rs 1.62dp„, f¡M AC A_¡ f¡M  BD 

`fõ`f_¡ tbvy$ P dp„ R>¡v¡$ R>¡ A_¡ 
AP
CP 

 = 
BP
DP 

  

sp¡ kprbs L$fp¡ L¡$, D ABP  ~  D CDP                                                         

S

P Q

A

R

D

O

AB

C

E

T

DA

B
C

D

P

A

B

C

ApL©$rs 1.61

ApL©$rs 1.62

9. ApL©$rs 1.63dp„, D ABCdp„ bpSy> BC `f 

 tbvy$ D A¡hu fus¡ Aph¡gy„ R>¡, 

 S>¡\u Ð BAC = Ð ADC  sp¡ 

 kprbs  L$fp¡ L¡$,  CA2 = CB ´ CD           D

A

B C

ApL©$rs 1.63
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`n	 ः D ABC ~  D PQR,  f¡M AD ^ f¡M BC,  f¡M PS ^ f¡M QR 

kpÝe ः 
A(D ABC) 
A(D PQR) 

 = 
AB2

PQ2 
 = 

BC2

QR2 = 
AC2

PR2 
 

kprbsu	 ः	 A(D ABC) 
A(D PQR) 

 = 
BC ́  AD 
QR ´ PS 

 = 
BC
QR

 ´ 
AD
PS 

  .......... (I)

  D ABD A_¡ D PQS dp„ 
  Ð B = Ð Q      .......... (`n)

  Ð ADB = Ð PSQ = 90°   
  \ kê$`sp_u M|M| L$kp¡V$u A_ykpf  D ABD ~ D PQS

  \ 
AD
PS 

 = 
AB
PQ

       .......... (II)

  `f„sy,  D ABC ~ D PQR

  \  AB
PQ

 = 
BC
QR 

 = 
AC
PR 

...(k„Ns bpSy> âdpZdp„) .......... (III)

  (I), (II) A_¡ (III) `f\u

  
A(D ABC) 
A(D PQR) 

 = 
BC
QR

 ´ 
AD
PS 

 = 
BC
QR

 ´BC
QR

 = 
BC2

QR2 = 
AB2

PQ2 
 = 

AC2

PR2 

P

Q

A

B C
D

RS

ApL©$rs 1.64

ÅZu gCA¡.

kê$` rÓL$p¡Zp¡_p n¡Óamp¡_p¡ âd¡e  (Theorem of areas of similar triangles)

âd¡e  ः	 Å¡ b¡ rÓL$p¡Zp¡ kê$` lp¡e sp¡ s¡d_p n¡Óamp¡_p¡ NyZp¡Ñf s¡d_u k„Ns bpSy>Ap¡_p„ hNp£_p NyZp¡Ñf 

S>¡V$gp¡ lp¡e R>¡. 
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���  NZ¡gp„  Dv$plfZp¡ ���

Dv$p. (1) ः D ABC ~ D PQR , A (D ABC) = 16 , A (D PQR) = 25 lp¡e sp¡  AB
PQ

 NyZp¡Ñf_u qL„$ds  
  ip¡^p¡. 

DL¡$g ः	 DABC ~ D PQR

  \ A(D ABC) 
A(D PQR) 

 = AB2

PQ2   .......... (kê$` rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf s¡d_u k„Ns 
             bpSy>Ap¡_p hN®_p NyZp¡Ñf S>¡V$gp¡ lp¡e R>¡.)
  \

16

25  = AB2

PQ2   \ AB
PQ

 = 4

5
  .......... (hN®d|m g¡sp„) 

Dv$p. (2)  b¡ kê$` rÓL$p¡Z_u k„Ns bpSy>Ap¡_p¡ NyZp¡Ñf 2ः5	R>¡, _p_p rÓL$p¡Z_y„ n¡Óam 64 Qp¡k¡du lp¡e sp¡ 

dp¡V$p rÓL$p¡Z_y„ n¡Óam L¡$V$gy„ ? 
DL¡$g ः D ABC ~ D PQR ^pfuA¡, 

  D ABC A¡ _p_p¡ rÓL$p¡Z A_¡ D PQR dp¡V$p¡ rÓL$p¡Z R>¡ s¡d ^pfuA¡,

  \ A(D ABC) 
A(D PQR) 

  = ( )

( )

2

5

2

2  = 4

25
 .......... (kê$` rÓL$p¡Zp¡_p n¡Óam_p¡ âd¡e)

 
  \ 64 

A(D PQR) 
  = 4

25

  \ 4 ´ A(D PQR) = 64 ´ 25

  \ A(D PQR) = 
64 ´ 25

4  = 400

  \ dp¡V$p rÓL$p¡Z_y„ n¡Óam= 400 Qp¡k¡du

Dv$p. (3)  kdg„b QsyóL$p¡Z ABCD dp„ bpSy> AB ||  bpSy> CD, rhL$Z® AC A_¡ rhL$Z® BD `fõ`f P

  tbvy$dp„ R>¡v¡$ R>¡. sp¡ kprbs L$fp¡ L¡$   A(D APB) 
A(D CPD) 

 = AB2

CD2

DL¡$g  ः	 kdg„b QsyóL$p¡Z ABCD dp„ bpSy> AB || bpSy> CD
   D APB A_¡ DCPD dp„ 

   ÐPAB @ ÐPCD ..... (ìeyÐ¾$d L$p¡Zp¡)
   ÐAPB @ ÐCPD ..... (ArcL$p¡Zp¡)
   \ DAPB ~ DCPD ..... (kê$`sp_u M|M| L$kp¡V$u )

                A(D APB) 
A(D CPD) 

  = AB2

CD2 .......... (kê$` rÓL$p¡Zp¡_p n¡Óamp¡_p¡ âd¡e)

ApL©$rs 1.65

P

AB

C D
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dlphfpk„N°l 1.4

1.  b¡ kê$` rÓL$p¡Zp¡_u k„Ns bpSy>Ap¡_p¡ NyZp¡Ñf 3	ः	5	 lp¡e sp¡ s¡d_p n¡Óamp¡_p¡ NyZp¡Ñf ip¡^p¡. 

2.  D ABC ~ D PQR A_¡ AB	ः	PQ	=	2ः3,	lp¡e sp¡ _uQ¡_p Qp¡fk `|Z® L$fp¡. 

  A(D ABC) 
A(D PQR) 

 = AB2

 = 
22

32  =                                       

3.  D ABC ~ D PQR, A (D ABC) = 80, A(D PQR) = 125, sp¡ _uQ¡_p Qp¡fk `|Z® L$fp¡. 

  A(D ABC) 
A(D . . . . ) 

  = 
80
125

               \   
AB
PQ

 =                                      

4.  D LMN ~ D PQR,  9 ´ A (DPQR ) = 16 ´ A (DLMN) Å¡ QR = 20 lp¡e sp¡ MN ip¡^p¡. 

5. b¡ kê$` rÓL$p¡Zp¡_p n¡Óam 225 Qp¡k¡du A_¡ 81 Qp¡k¡du R>¡. Å¡ _p_p rÓL$p¡Z_u A¡L$ bpSy> 12 k¡du lp¡e 

sp¡ dp¡V$p rÓL$p¡Z_u k„Ns bpSy> ip¡^p¡.

6.  D ABC A_¡ D DEF b„_¡ kdcyS> rÓL$p¡Z R>¡. A (DABC)	ः	A	(D DEF)		=	1	ः	2	lp¡e A_¡  

 AB = 4 sp¡ DE _u g„bpC ip¡^p¡. 

7.  ApL©$rs 1.66dp„, f¡M PQ || f¡M DE, A (D PQF) = 20 Qp¡ A¡L$d, Å¡ PF = 2 DP R>¡. sp¡  

 A( c DPQE) ip¡^hp dpV¡$ _uQ¡_u L©$rs `|Z® L$fp¡. 

       A(D PQF) = 20 Qp¡ A¡L$d,  PF = 2 DP,  DP = x  ^pfuA¡.    \ PF = 2x

                    DF = DP +  =  +    = 3x  

       D FDE A_¡ D FPQ dp„ 

  Ð FDE   @  Ð   (k„Ns L$p¡Z) 

  Ð FED   @  Ð  (k„Ns L$p¡Z) 

  \ D FDE  ~ D FPQ ........ (kê$`sp_u M|M| L$kp¡V$u) 

  \ A(D FDE) 
A(D FPQ ) 

  =  =
( )

( )

3

2

2

2

x

x = 
9

4

 \ A(D FDE) = 
9

4  A( D FPQ ) = 
9

4  ´  = 

     A(c DPQE) = A( D FDE) - A( D FPQ)

           =  -  

     =  

P

D

E FQ
ApL©$rs 1.66
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k„L$uZ® âï_k„N°l 1

1. _uQ¡_p D`âï_p¡ dpV¡$ Ap`¡gp `ep®ep¡ `¥L$u ep¡Áe `ep®e `k„v$ L$fp¡. 

  (1) Å¡   D ABC A_¡ D PQR dp„ A¡L$ A¡L$  

 k„Nssp A_ykpf 
AB
QR 

 =
BC
PR 

 =
CA
PQ 

   

  lp¡e sp¡ _uQ¡_pdp„\u L$ey„ rh^p_ kpQy„ R>¡ ?

  (A) D PQR ~ D ABC  

  (B) D PQR ~ D CAB

  (C) D CBA  ~ D PQR

  (D) D BCA ~ D PQR

 (2)  Å¡  D DEF A_¡ D PQR dp„, 
  Ð D @ Ð Q, Ð R @ Ð E, sp¡  

  _uQ¡ `¥L$u Mp¡Vy„$ rh^p_ Ap¡mMp¡. 

  (A) 
EF
PR 

 = DF
PQ 

    (B) 
DE
PQ 

 = 
EF
RP 

 

  (C) 
DE
QR 

 = 
DF
PQ

    (D) 
EF
RP 

 = DE
QR 

 

 (3) D ABC A_¡ D DEF dp„ Ð B = Ð E, 

  Ð F = ÐC A_¡ AB = 3 DE, sp¡ s¡  

 b¡ rÓL$p¡Zp¡ rhi¡ kpQy„ rh^p_ Ap¡mMp¡. 

  (A) s¡ A¡L$ê$` _\u A_¡ kê$` `Z _\u.  

 (B) s¡ kê$` R>¡ `Z A¡L$ê$` _\u. 

  (C) s¡ A¡L$ê$` R>¡ A_¡ kê$` `Z R>¡. 

  (D) D`f_pdp„\u A¡L$ `Z rh^p_ kÐe _\u. 

  (A) 2 2     (B) 4    (C) 8    (D) 4 2  

 (4) D ABC A_¡ D DEF  b„_¡ kdcyS> rÓL$p¡Z 

 R>¡, A (D ABC)	ः	A	(D DEF)	=	1	ः	2	 
 A_¡ AB = 4 lp¡e sp¡ DE _u g„bpC  

 L¡$V$gu—?

ApL©$rs 1.67

A

PR

Q

B C

ApL©$rs 1.68

D

E F P

Q

R

ApL©$rs 1.69

A

B C

D

E F

ApL©$rs 1.70

A

B C

D

E F
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 (5) ApL©$rs 1.71dp„, f¡M XY || f¡M BC lp¡e sp¡ _uQ¡_pdp„\u L$ey„ rh^p_ kÐe R>¡ ?

ApL©$rs 1.73

ApL©$rs 1.71

ApL©$rs 1.72

  (A) 
AB
AC  = 

AX
AY        (B) 

AX
XB  = 

AY
AC            

  (C) 
AX
YC  = 

AY
XB       (D) 

AB
YC  = 

AC
XB   

2. ApL©$rs 1.72dp„, D ABCdp„  B - D – C A_¡ 

 BD = 7, BC = 20  lp¡e sp¡ _uQ¡_p NyZp¡Ñfp¡ ip¡^p¡. 

  (1) A(D ABD) 
A(D ADC) 

 

  (2) A(D ABD) 
A(D ABC) 

          

  (3) A(D ADC) 
A(D ABC) 

             

3. kdp_ KQpC ^fphsp b¡ rÓL$p¡Zp¡_p n¡Óamp¡_p¡ NyZp¡Ñf 2 ः 3 R>¡. _p_p rÓL$p¡Z_p `pep_u g„bpC 6 k¡du 

lp¡e sp¡ dp¡V$p rÓL$p¡Z_p k„Ns `pep_u g„bpC L¡$V$gu li¡ ? 

4.   ApL©$rs 1.73dp„, ÐABC = ÐDCB = 90°

 AB = 6,  DC = 8 

 sp¡  
A( D ABC) 
A( D DCB)   ip¡^p¡. 

5. ApL©$rs 1.74dp„, PM = 10 k¡du

 A(D PQS) = 100 Qp¡k¡du

 A(DQRS) = 110 Qp¡k¡du

 sp¡ NR ip¡^p¡. 

6. D MNT ~ D QRS R>¡. tbvy$ T dp„\u v$p¡f¡gp g„b_u g„bpC 5 Äepf¡ tbvy$ S dp„\u v$p¡f¡gp g„b_u g„bpC 9 

R>¡ sp¡   
A( D MNT) 
A( D QRS) 

 NyZp¡Ñf ip¡^p¡. 

A

B C

D

6
8

P

Q

R

N SM

A

B CD

ApL©$rs 1.74

A

B C

X Y
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7. ApL©$rs 1.75dp„, A – D – C   A_¡   B – E – C . 

f¡M DE || bpSy> AB. Å¡ AD = 5, 

 DC = 3, BC = 6.4 sp¡ BE ip¡^p¡.

ApL©$rs 1.76

3

A

B C

D

x 6.4 - x

5

E
ApL©$rs 1.75

P

Q

A
B

C

D

R

S

P

X

Q

Y

xxO
O RM

8. ApL©$rs 1.76dp„, f¡M PA, f¡M QB, f¡M RC 

A_¡ f¡M SD _¡ f¡Mp AD _¡ g„b R>¡. AB = 60, 

BC = 70, CD = 80, PS = 280, sp¡ PQ, 

QR, RS ip¡^p¡. 

9. ApL©$rs 1.77dp„, D PQR dp„ f¡M PM dÝeNp

 R>¡. ÐPMQ A_¡ ÐPMR _p vy$cpS>L$  
 bpSy> PQ  A_¡  bpSy>  PR _¡ A_y¾$d¡ tbvy$ X A_¡  
 Y dp„ R>¡v¡$ R>¡. 

 sp¡ kprbs L$fp¡ L¡$ f¡Mp XY || bpSy> QR. 
 Ap`¡gu Mpgu S>Áep `|Z® L$fu_¡ kprbsu `|Z® L$fp¡. 

 D PMQ dp„ qL$fZ MX, ÐPMQ _p¡ vy$cpS>L$ R>¡. 

 \  =  .......... (I) (M|Zp_p vy$cpS>L$_p¡ âd¡e ) 

    D PMR dp„ qL$fZ MY,  ÐPMR _p¡ vy$cpS>L$ R>¡. 

 \  =  .......... (II) (M|Zp_p vy$cpS>L$_p¡ âd¡e ) 

 `f„sy 
MP
MQ 

 = 
MP
MR 

 ................... (QR _y„ dÝetbvy$ M R>¡. dpV¡$ MQ = MR)

     \ PX
XQ 

 = 
PY
YR 

  

      \  f¡Mp XY || bpSy> QR .............. (âdpZ_p d|mc|s âd¡e_p¡ ârsâd¡e) 

ApL©$rs 1.77
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P

A

B C

D

10«. ApL©$rs 1.78dp„, D ABCdp„ ÐB A_¡ 

 ÐC _p vy$cpS>L$ `fõ`f_¡ Xdp„ R>¡v¡$ R>¡, 

f¡Mp AX bpSy> BC _¡ Y tbvy$dp„  R>¡v¡$ R>¡. 

Å¡ AB = 5, AC = 4, BC = 6 

lp¡e sp¡ 
AX
XY  _u qL„$ds ip¡^p¡.

ApL©$rs 1.79

11. ApL©$rs 1.79dp„,  c ABCDdp„  f¡M AD || f¡M BC.

rhL$Z® AC A_¡ rhL$Z® BD `fõ`f_¡ tbvy$ Pdp„ R>¡v¡$

R>¡. sp¡  AP
PD

= PC
BP

 v$ip®hp¡.

12. ApL©$rs 1.80dp„, f¡M XY || bpSy> AC.

Å¡  2AX = 3BX A_¡ XY = 9 lp¡e sp¡

AC _u qL„$ds ip¡^hp dpV¡$ _uQ¡_u L©$rs `|Z® L$fp¡.

L©$rs ः 2AX = 3BX  \ AX
BX 

 = 

   
AX +BX

BX 
 = 

+
.......... (ep¡N q¾$ep L$fsp„) 

   
AB
BX 

 = .......... (I)

   D BCA ~ D BYX  ..........  (kê$`sp_u  L$kp¡V$u ) 

\ BA
BX 

= AC
XY 

    ............ (kê$` rÓL$p¡Zp¡_u k„Ns bpS|> )

   \  = 
AC
9 

\ AC =  ..........(I) `f\u 

X

Y

A

B C
ApL©$rs 1.80

13«. ApL©$rs 1.81dp„, D ABCdp„ Ð A = 90°.  
c DEFG Qp¡fk R>¡.  rifp¡tbvy$ D A_¡ E 

bpSy> BC `f Aph¡gp R>¡. tbvy$ F, bpSy> AC 

`f Aph¡gy„ R>¡. A_¡ tbvy$  G, bpSy> AB `f R>¡. 

sp¡ kprbs L$fp¡ L¡$ DE2 = BD ´ EC 

 (D GBD A_¡ D CFE kê$` v$ip®hp¡. 

GD = FE = DE _p¡ D`ep¡N L$fp¡.) rrr

ApL©$rs 1.78

A

B C

X

Y

ApL©$rs 1.81
E

F

A

B CD

G



30

·  `pe\pNp¡fk_p¡ ÓeL$  ·  kê$`sp A_¡ L$pV$L$p¡Z rÓL$p¡Z

·  cp¥rdrsL$ dÝe_p¡ âd¡e  ·  `pe\pNp¡fk_p¡ âd¡e 

·  `pe\pNp¡fk_p âd¡e_p¡ D`ep¡N ·  A¡`p¡gp¡r_ek_p¡ âd¡e

epv$ L$fuA¡.

`pe\pNp¡fk_p¡ âd¡e ः 
 L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z®_p¡ hN®, bpL$u_u b¡ bpSy>Ap¡_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e R>¡. 

D PQRdp„, Ð PQR = 90° 
l(PR)2 = l(PQ)2 + l(QR)2

s¡_¡ S> Ap`Z¡ PR2 = PQ2 + QR2 _p ê$`dp„ gMuiy„.

`pe\pNp¡fk_p¡ ÓeL$ ः
âpL©$rsL$ k„¿epAp¡_p ÓeL$dp„ Å¡ dp¡V$u k„¿ep_p¡ hN® bpL$u_u b¡ k„¿epAp¡_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e 

sp¡ s¡_¡ `pe\pNp¡fk_p¡ ÓeL$ L$l¡hpe R>¡.

Dv$p. ः  ( 11, 60, 61 ) Ap k„¿ep_p ÓeL$dp„,

  112 = 121,  602 = 3600,  612 = 3721  A_¡  121 + 3600 = 3721
  Al] dp¡V$u k„¿ep_p¡ hN® bpL$u_u b¡ k„¿epAp¡_p hNp£_p kfhpmp S>¡V$gp¡ R>¡.

  \ 11, 60, 61 A¡ `pe\pNp¡fk_p¡ ÓeL$ R>¡. 

  s¡ S> fus¡ (3, 4, 5), (5, 12, 13), (8, 15, 17), (24, 25, 7) `Z `pe\pNp¡fk_p ÓeL$p¡ R>¡,  
  s¡ QL$pkp¡. 

  `pe\pNp¡fk_p ÓeL$_u k„¿ep L$p¡C`Z ¾$ddp„ gMu iL$pe. 

ApL©$rs 2.1
P Q

R

D PQR _u bpSy>Ap¡ PQ, QR A_¡ PR _u g„bpC A_y¾$d¡ r, p A_¡ q Anfp¡ hX¡$ v$ip®huA¡ sp¡ s¡ A_ykpf, 

ApL©$rs 2.1 _p k„v$c®dp„ `pe\pNp¡fk_p¡ âd¡e q2 = p2 + r2 fus¡ gMu iL$pe R>¡.

2 `pe\pNp¡fk_p¡ âd¡e 

Qpgp¡, iuMuA¡.

q

r

p



31

h^y dprlsu dpV¡$ :

`pe\pNp¡fk_p ÓeL$ d¡mhhp_y„ k|Ó :

  Å¡ a, b, c âpL©$rsL$ k„¿ep lp¡e A_¡ a > b lp¡e, sp¡  [(a2 + b2),(a2 - b2),(2ab)]   
  A¡ `pe\pNp¡fk_p ÓeL$ lp¡e R>¡. 

     (a2 + b2)2 = a4 + 2a2b2 + b4  .......... (I)
   (a2 - b2)2 = a4 - 2a2b2 + b4  .......... (II)
        (2ab)2 = 4a2b2  .......... (III)
 \ (I), (II) A_¡ (III) `f\u , (a2 + b2)2 = (a2 - b2)2 + (2ab)2

 \[(a2 + b2), (a2 - b2), (2ab)] A¡ `pe\pNp¡fk_p¡ ÓeL$ R>¡. 

  Ap ÓeL$, `pe\pNp¡fk_p Sy>v$p Sy>v$p ÓeL$p¡ d¡mhhp dpV¡$ k|Ó sfuL¡$ h`fpe R>¡. 

  Dv$p., a = 5 A_¡  b = 3 g¡sp, 

  a2 + b2 = 34, a2 - b2 = 16 A_¡ 2ab = 30.
  (34, 16, 30) A¡ `pe\pNp¡fk_y„ ÓeL$ R>¡, s¡ sd¡ QL$pku Sy>Ap¡. 

  a A_¡ b dpV¡$ Sy>v$u Sy>v$u âpL©$rsL$ k„¿ep gC_¡ k|Ó_p Ap^pf¡ `pe\pNp¡fk_p 5 ÓeL$ s¥epf L$fp¡.

`pR>gp ^p¡fZdp„ Ap`Z¡ 30°- 60°- 90° A_¡ 45°- 45°- 90° M|Zp lp¡e s¡hp L$pV$L$p¡Z rÓL$p¡Z_p 

NyZ^d® iuMu Nep R>uA¡. 

(I) M|Zp_p dp` 30°-60°-90°  lp¡e s¡hp rÓL$p¡Z_p¡ NyZ^d®

 L$pV$L$p¡Z rÓL$p¡Z_p gOyL$p¡Zp¡ 30° A_¡ 60° lp¡e sp¡ 30° _p M|Zp_u kpd¡_u bpSy>, L$Z® L$fsp AX$Ou 

lp¡e R>¡. A_¡ Äepf¡ 60° _p M|Zp_u kpd¡_u bpSy>, L$Z®_p  3

2
 NZu lp¡e R>¡. 

 ApL©$rs 2.2 Sy>Ap¡. D LMN dp„, Ð L = 30°, Ð N = 60°, Ð M = 90°

30°

60°90°
M

L

N
ApL©$rs 2.2

\ 30° M|Zp_u kpd¡_u bpSy> = MN = 1

2
 ´ LN

 60° M|Zp_u kpd¡_u bpSy> = LM = 
3

2
´ LN

 Å¡ LN = 6 k¡du sp¡ MN A_¡ LM ip¡^uA¡. 

 MN = 1

2
 ´ LN LM = 3

2
 ´ LN

  = 1

2
 ´ 6  = 3

2
  ´ 6

  = 3 k¡du  = 3 3  k¡du
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(II) M|Zp_p dp` 45°-45°-90° lp¡e s¡hp rÓL$p¡Z_p¡ NyZ^d® 

 L$pV$L$p¡Z rÓL$p¡Z_p gOyL$p¡Z 45° A_¡ 45° dp`_p lp¡e sp¡ L$pV$L$p¡Z b_ph_pfu âÐe¡L$ bpSy>  
      1

2
 NZu lp¡e R>¡. 

ApL©$rs 2.3Sy>Ap¡. D XYZ dp„,  

 XY = 1

2
 ´ ZY 

 XZ = 1

2
 ´ ZY 

Å¡    ZY = 3 2  k¡du sp¡ XY A_¡ XZ ip¡^uA¡. 

 XY = XZ = 1

2
 ´ 3 2

      \ XY = XZ = 3 k¡du

^p¡fZ 7dp„ n¡Óam_u dv$v$\u `pe\pNp¡fk_p¡ âd¡e iu¿ep R>uA¡. s¡dp„ Ap`Z¡ Qpf L$pV$L$p¡Z rÓL$p¡Z 

A_¡ A¡L$ Qp¡fk_p n¡Óam_p¡ D`ep¡N L$ep£ lsp¡. Ap âd¡e_¡ Ap`Z¡ \p¡X$u Sy>v$u fus¡ `Z kprbs L$fu iL$uA¡ 

R>uA¡.

L©$rs ः
ApL©$rsdp„ v$ip®ìep dyS>b, b¡ A¡L$ê$` L$pV$L$p¡Z rÓL$p¡Z gp¡. s¡d_p L$Z®_u g„bpC S>¡V$gu S> b¡ bpSy> ^fphsp¡ 

A¡L$ kdqÜcyS> L$pV$L$p¡Z rÓL$p¡Z gp¡. Ap ÓZ L$pV$L$p¡Z rÓL$p¡Z Å¡X$u_¡ kdg„b Qsy$óL$p¡Z s¥epf L$fp¡. 

kdg„b QsyóL$p¡Z_y„ n¡Óam  = 1

2
 ́  (kdp„sf bpSy>_u g„bpC_p¡ kfhpmp¡) ́  KQpC ; Ap k|Ó_p¡ D`ep¡N 

L$fu_¡ s¡_p n¡Óam_¡ ÓZ¡e rÓL$p¡Z_p n¡Óamp¡_p kfhpmp kp\¡ gMu_¡ `pe\pNp¡fk_p¡ âd¡e kprbs L$fp¡. 

ApL©$rs 2.4

x

y

y

x

z

z

ApL©$rs 2.3

45°

45°

Z

X Y
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kprbsu ः D ADB A_¡  D ABC dp„ 

  Ð DAB @ Ð BAC ...(kpdpÞe M|Zp¡)
  Ð ADB @ Ð ABC ...(90° _p¡ M|Zp¡)
  D ADB ~ D ABC  ...(kê$`sp_u 

   M|M| L$kp¡V$u)...(I)

s¡d S>, D BDC A_¡ D ABCdp„ 

Ð BCD @ Ð ACB ... (kpdpÞe M|Zp¡)
Ð BDC @ Ð ABC ... (90° _p¡ M|Zp¡) 
D BDC ~ D ABC  ... (kê$`sp_u M|M| 

   L$kp¡V$u )..(II)

ApL©$rs 2.6

ApL©$rs 2.5

A

B

D

C

´

´

R

P Q

S

ÅZu gCA¡.

lh¡ Ap`Z¡ `pe\pNp¡fk_p âd¡e_¡ kê$` rÓL$p¡Zp¡_p Ap^pf¡ kprbs L$fuiy„. 

s¡ dpV¡$ S>ê$fu A¡hp L$pV$L$p¡Z rÓL$p¡Z_u kê$`sp_p NyZ^d®_p¡ Aæepk L$fuA¡. 

kê$`sp A_¡ L$pV$L$p¡Z rÓL$p¡Z (Similarity and right angled triangle)

âd¡e  ः L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z® `f v$p¡f¡gp rifp¡g„b_¡ gu^¡ S>¡ b¡ rÓL$p¡Zp¡ s¥epf \pe R>¡. s¡ d|m L$pV$L$p¡Z 

rÓL$p¡Z_¡ s¡dS> `fõ`f kê$` lp¡e R>¡. 

`n ः D ABCdp„, Ð ABC = 90°,
  f¡M BD ^ f¡M AC,   A-D-C 
kpÝe  ः D ADB ~ D ABC
  D BDC ~ D ABC
  D ADB ~ D BDC

  \ D ADB ~ D BDC rh^p_ (I) A_¡ (II) `f\u ...(III)
  \ D ADB ~ D BDC ~ D ABC rh^p_(I), (II) A_¡ (III) `f\u..... k„¾$pdL$sp
  Ap âd¡e_¡ "L$pV$L$p¡Z rÓL$p¡Z_u kê$`sp' `Z L$l¡hpe.

cp¥rdrsL$ dÝe_p¡ âd¡e (Theorem of geometric mean) 

  L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z® `f v$p¡f¡gp¡ rifp¡g„b, s¡ rifp¡g„b_¡ gu^¡ s¥epf \sp L$Z®_p b¡ cpNp¡_y„  

cp¥rdrsL$ dÝe lp¡e R>¡. 
kprbsu ः L$pV$L$p¡Z rÓL$p¡Z PQRdp„ f¡M QS ^ L$Z® PR
  D QSR ~ D PSQ .......... (L$pV$L$p¡Z rÓL$p¡Zp¡_u kê$`sp) 

                        \ 
QS

PS
=

SR

SQ
 

                        \ QS

PS
=

SR

QS

                        \ QS2 = PS ´ SR
  \ rifp¡g„b QS, f¡M PS A_¡ f¡M SR _y„ "cp¥rdrsL$ dÝe' R>¡. 
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ApL©$rs 2.7

A

B C

D

ApL©$rs 2.9ApL©$rs 2.8

A

B C

P

Q R

`pe\pNp¡fk_p¡ âd¡e (Theorem of Pythagoras)

L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z®_p¡ hN®, bpL$u_u b¡ bpSy>_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e R>¡. 

`n ः D ABC dp„, ÐABC = 90°
kpÝe ः AC2 = AB2 + BC2

fQ_p ः tbvy$ B dp„\u bpSy> AC `f f¡MpM„X$ BD
  g„b v$p¡ep£. A-D-C
kprbsu	ः L$pV$L$p¡Z D ABCdp„,  f¡M BD ^ L$Z® AC ..... (fQ_p)
  \ D ABC ~ D ADB ~ D BDC ..... (L$pV$L$p¡Z rÓL$p¡Z_u kê$`sp)

  D ABC ~ D ADB     s¡d S>, D  ABC ~ D BDC

  \ AB
AD

 = BC
DB

 = AC
AB

 - k„Ns bpSy>Ap¡     \ AB
BD

 =  = AC
BC

 - k„Ns bpSy>Ap¡ 

  \ AB
AD

 = AC
AB

            \    = AC
BC

  AB2 = AD ´ AC .......... (I)    BC2 = DC ´ AC .......... (II)
  (I) A_¡ (II) _p¡ kfhpmp¡ L$fsp„ 
       AB2 + BC2 =  AD ´ AC + DC ´ AC
     = AC (AD + DC)
     = AC ´ AC .......... (A-D-C)
  \ AB2 + BC2 =  AC2

  \ AC2 = AB2 + BC2

`pe\pNp¡fk_p âd¡e_p¡ ârsâd¡e (Converse of Pythagoras’ theorem)

Å¡ L$p¡C rÓL$p¡Z_u A¡L$ bpSy>_p¡ hN® bpL$u_u b¡ bpSy>_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e sp¡, s¡ rÓL$p¡Z L$pV$L$p¡Z 

rÓL$p¡Z lp¡e R>¡.

`n ः D ABC  dp„, AC2 = AB2 + BC2
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kpÝe ः	 Ð ABC = 90°
fQ_p	 ः	 D PQR A¡hp¡ v$p¡fp¡ L¡$,  AB = PQ, BC = QR , Ð PQR = 90°.   
kprbsu	ः	 D PQR dp„,  Ð Q = 90°
  PR2 = PQ2 + QR2 .......... (`pe\pNp¡fk_p¡ âd¡e)

     = AB2 + BC2 .......... (fQ_p) 
     = AC2  .......... (`n) 
  \ PR2 = AC2, 
  \ PR  = AC  
  \ D ABC @ D PQR .......... (bpbpbp L$kp¡V$u)

  \ Ð ABC = Ð PQR = 90°
  

(1) (a) kê$`sp A_¡ L$pV$L$p¡Z rÓL$p¡Z

D PQR dp„ Ð Q = 90° , f¡M QS ^ f¡M PR  
Al]  D PQR ~ D PSQ ~ D QSR Ap fus¡ 
ApL©$rsdp„ s¥epf \sp„ v$f¡L$ L$pV$L$p¡Z rÓL$p¡Z `fõ`f 
kê$` lp¡e R>¡.

ApL©$rs 2.10

 (b) cp¥rdrsL$ dÝe_p¡ âd¡e	ः
  D`f_u ApL©$rsdp„ D PSQ ~ D QSR

   \ QS2 = PS ´ SR 
  \ f¡M QS A¡ f¡M PS A_¡ f¡M SR _p¡ cp¥rdrsL$ dÝe R>¡.

(2) `pe\pNp¡fk_p¡ âd¡e ः	
 L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z®_p¡ hN®, bpL$u_u b¡ bpSy>_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e R>¡.

(3) `pe\pNp¡fk_p âd¡e_p¡ ârsâd¡e 	ः
 Å¡ L$p¡C rÓL$p¡Z_u A¡L$bpSy>_p¡ hN® A¡ bpL$u_u b¡ bpSy>Ap¡_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e sp¡, s¡ 

rÓL$p¡Z L$pV$L$p¡Z rÓL$p¡Z lp¡e R>¡. 

 Ap rkhpe lÆ A¡L$ NyZ^d® M|b D`ep¡Nu R>¡. s¡ `Z Ýep_dp„ fpMuA¡.

(4)  L$pV$L$p¡Z rÓL$p¡Z_u A¡L$ bpSy> L$Z® L$fsp AX$^u lp¡e sp¡ s¡ bpSy>_u kpd¡_u M|Zp¡ 30° _p¡ lp¡e R>¡.

 Ap NyZ^d® 30°-60°-90° âd¡e_p¡ ârsâd¡e R>¡. 

Q R

P

S

Ap Ýep_dp„ fpMuA¡.
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���  NZ¡gp„  Dv$plfZp¡ ���

Dv$p. (1)  ApL©$rs 2.11  Sy>Ap¡.  D ABCdp„, Ð B= 90°, Ð A= 30°, AC=14 sp¡ AB A_¡ BC ip¡^p¡.

DL¡$g	 ः	 	 	 	 	 	 	 D ABC dp„,

ÐB = 90°, ÐA = 30° \ ÐC = 60° 
30°- 60°- 90° _p âd¡e A_ykpf,

BC = 1

2
 ´ AC  AB = 3

2
 ´ AC

BC = 1

2
 ´ 14  AB = 3

2
 ´ 14

BC = 7    AB = 7 3

ApL©$rs 2.11

Dv$p. (2) ApL©$rs 2.12  Sy>Ap¡. D ABCdp„, f¡M AD ^ f¡M BC, Ð C = 45°, BD = 5 A_¡ 

  AC = 8 2  sp¡ AD A_¡ BC  ip¡^p¡. 

DL¡$g	 ः	 	 	 	 	 			D ADC dp„ , 

Dv$p. (3)  ApL©$rs 2.13dp„, Ð PQR = 90°, f¡M QN ^ f¡M PR, PN = 9, NR = 16 sp¡ QN ip¡^p¡. 

DL¡$g	 ः	 D PQR dp„, f¡M QN ^ f¡M PR
  \ QN2 = PN ´ NR .... (cp¥rdrsL$ dÝe_p¡ âd¡e)

  \  QN = PN NR´
     = 9 16´

     = 3 ´ 4
     = 12
 ApL©$rs 2.13

A

B C

14

60°

30°

P 9

16

N

RQ

Ð ADC = 90°, Ð C = 45°, \ Ð DAC = 45°

AD = DC = 1

2
 ´ 8 2  ..(45°-45°-90°_p âd¡ep_ykpf)

\ DC = 8 \  AD = 8

BC = BD + DC ...[B-D-C]

      = 5 + 8

      = 13ApL©$rs 2.12

CB

A

D

8
2

5
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Dv$p. (4)  ApL©$rs 2.14 Sy>Ap¡. D PQRdp„, Ð PQR = 90°, f¡M QS ^ f¡M PR sp¡ x, y, z _u qL„$ds 

ip¡^p¡. 

DL¡$g	 ः	 D PQR dp„, Ð PQR = 90°, f¡M QS ^ f¡M PR

       QS = PS SR´  .......... (cp¥rdrsL$ dÝe_p¡ `°d¡e)

   = 10 8´

   = 5 2 8´ ´

   = 5 16´

   = 4 5

   \   x = 4 5 ApL©$rs 2.14
RQ y

z

x
S

8

10

P

  Ap `f\u , x = 4 5 , y = 12, z = 6 5

Dv$p. (5)  L$pV$L$p¡Z rÓL$p¡Zdp„ L$pV$L$p¡Z b_phsu bpSy>Ap¡_p dp` 9 k¡du A_¡ 12 k¡du lp¡e s¡ rÓL$p¡Z_p¡ L$Z® 

ip¡^p¡. 

  D QSR dp„, Ð QSR = 90°
   `pe\pNp¡fk_p âd¡e A_ykpf

  \ QR2 = QS2 + SR2  

   = 4 5
2( )  + 82

   = 16 ´ 5 + 64
   = 80 + 64
    = 144
  \ QR = 12

  D PSQ dp„, Ð QSP = 90°
   `pe\pNp¡fk_p âd¡e A_ykpf

           \ PQ2  = QS2 + PS2  

   = 4 5
2( )  + 102

   = 16 ´ 5 + 100
   = 80 + 100
   = 180
    = 36 ´ 5
 \ PQ = 6 5

DL¡$g ः D PQR dp„, Ð Q = 90°
\ PR2  = PQ2 + QR2 (`pe\pNp¡fk_p âd¡e A_ykpf)

      = 92 + 122

      = 81 + 144
\ PR2 = 225
\ PR  = 15
rÓL$p¡Zp_p¡ L$Z® = 15 k¡du

ApL©$rs 2.15

P

Q R
12

9
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Dv$p. (6)  D LMN dp„ l = 5, m = 13, n = 12 sp¡ D LMN A¡ L$pV$L$p¡Z rÓL$p¡Z R>¡ L¡$ _l] s¡ _½$u L$fp¡. 

(l, m, n, Ap A_y¾$d¡ Ð L, Ð M A_¡ Ð N _u kpd¡_u bpSy> R>¡.)
DL¡$g ः l = 5,  m = 13,  n = 12
  l2= 25,  m2 = 169,  n2 = 144
  \ m2 = l2 + n2

  \ `pe\pNp¡fk_p âd¡e_p ârsâd¡e A_ykpf D LMN L$pV$L$p¡Z rÓL$p¡Z R>¡. 

Dv$p. (7)  ApL©$rs 2.16 Sy>Ap¡. D ABC dp„, f¡M AD ^ f¡M BC, sp¡ kprbs L$fp¡ ः		
  AB2 + CD2 = BD2 + AC2

DL¡$g ः	 `pe\pNp¡fk_p âd¡e A_ykpf D ADC dp„,
     AC2 = AD2 + CD2 
  \  AD2 = AC2 - CD2 ... (I)
  `pe\pNp¡fk_p âd¡e A_ykpf D ADB dp„,
     AB2 = AD2 + BD2 
  \ AD2 = AB2 - BD2 ... (II)
  \  AB2 - BD2  = AC2 - CD2 .......... [(I) A_¡ (II) `f\u]
   \  AB2 + CD2 = AC2 + BD2

dlphfpk„N°l 2.1

1. _uQ¡_p ÓeL$p¡ `¥L$u `pe\pNp¡fk_p ÓeL$p¡ ¼ep R>¡ s¡ kL$pfZ gMp¡.

         (1) (3, 5, 4) (2) (4, 9, 12)  (3) (5, 12, 13)
 (4) (24, 70, 74) (5) (10, 24, 27) (6) (11, 60, 61)

ApL©$rs 2.17

ApL©$rs 2.18

2. ApL©$rs 2.17 dp„ Ð MNP = 90°, 
 f¡M NQ ^ f¡M MP A_¡ M-Q-P,
 MQ = 9, QP = 4 sp¡ NQ ip¡^p¡. 

P

Q M R

10

8

M

N P

Q

3. ApL©$rs 2.18dp„, Ð QPR = 90°,
 f¡M PM ^ f¡M QR A_¡ Q-M-R, 
 PM = 10, QM = 8 Ap `f\u QR ip¡^p¡. 

ApL©$rs 2.16

C

AB

D
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ApL©$rs 2.19

4. ApL©$rs 2.19dp„, D PSRdp„ Ap`¡gu  dprlsu

 `f\u RP A_¡ PS ip¡^p¡. 

5. ApL©$rs 2.20dp„, Ap`¡gu dprlsu `f\u 

 AB A_¡ BC ip¡^hp dpV¡$ _uQ¡_u L©$rs `|Z® 

 L$fp¡.
AB = BC .......

\   Ð BAC = 

\ AB = BC =  ´ AC

  =  ´ 8

  =  ´ 2 2

  = 

S

R

P

6

30°

7. ApL©$rs 2.21dp„, Ð DFE = 90°, 
 f¡M FG ̂  f¡M ED A_¡ F-G-D Å¡ GD = 8,  
 FG = 12, sp¡ (1) EG  (2) FD A_¡ 

 (3) EF ip¡^p¡. 

D

FE

G 8

12

P

R M Q

ApL©$rs 2.21

ApL©$rs 2.22

6. A¡L$ Qp¡fk_p rhL$Z®_u g„bpC 10 k¡du lp¡e sp¡ s¡_u bpSy>_u g„bpC A_¡ `qfrdrs ip¡^p¡.

8. A¡L$ g„bQp¡fk_u g„bpC 35 k¡du A_¡ `lp¡mpC 12 k¡du lp¡e sp¡ s¡ g„bQp¡fk_p rhL$Z®_u g„bpC ip¡^p¡. 

9«. ApL©$rs 2.22dp„, bpSy> QR_y„ dÝetbvy$ M  
 R>¡. Ð PRQ = 90° lp¡e sp¡ kprbs L$fp¡ L¡$, 

 PQ2 = 4PM2 - 3PR2

10«. fõsp_u b„_¡ bpSy>A¡ Aph¡gu Bdpfsp¡_u c]sp¡ A¡L$buÅ_¡ kdp„sf R>¡. 5.8 du g„bpC ^fphsu kuX$u_p¡ 

A¡L$ R>¡X$p¡ fõsp `f d|¼sp„ s¡_p¡ D`f_p¡ R>¡X$p¡ `l¡gu Bdpfs_u 4 duV$f KQpCA¡ Aph¡gu bpfu ky^u `lp¢Q¡ 

R>¡. s¡ S> õ\m¡ kuX$u fpMu buÆ Bdpfs sfa hpmsp„ s¡_p¡ D`f_p¡ R>¡X$p¡ buÆ Bdpfs_u 4.2 duV$f 

KQpCA¡ Aph¡gu bpfu ky^u Åe R>¡. sp¡ s¡ fõsp_u `lp¡mpC ip¡^p¡.

ApL©$rs 2.20

A

CB

8
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D ADB dp„, `pe\pNp¡fk_p âd¡e A_ykpf 

c2 = (a-x)2 +  
c2 = a2 - 2ax + x2 +  .......... (I)
D ADC dp„, `pe\pNp¡fk_p âd¡e A_ykpf 

b2 = p2 +  

p2 = b2 -  .......... (II)ApL©$rs 2.23
D

A

CxB

p

a - x

bc

  rh^p_ (II) dp„_u p2 _u qL„$ds, rh^p_ (I) dp„ d|L$sp, 
   c2 = a2 - 2ax + x2 + b2 - x2

  \ c2 = a2 + b2 - 2ax
  \ AB2 = BC2+ AC2 - 2BC ´ DC

Dv$p.(2)   D ABC dp„, Ð ACB  Nyê$L$p¡Z R>¡, f¡M AD ^ f¡M BC, sp¡ kprbs L$fp¡ L¡$ ः

  AB2 = BC2 + AC2 + 2BC ´ CD

  ^pfp¡ L¡$ AD = p, AC = b, AB = c, 

  BC = a, DC = x ^pfuA¡.

  DB = a + x  

  D ADB dp„, `pe\pNp¡fk_p âd¡e A_ykpf,

    c2 = (a + x)2 + p2 

    c2 = a2 + 2ax + x2 + p2  .......... (I)
ApL©$rs 2.24

A

B

c
b

x a

p

D C

ÅZu gCA¡.

  `pe\pNp¡fk_p âd¡e_p¡ D`ep¡N

`pe\pNp¡fk_p âd¡edp„ L$pV$L$p¡Z rÓL$p¡Z_p L$Z® A_¡ L$pV$L$p¡Z b_ph_pfu bpSy>Ap¡_p¡ `fõ`f k„b„^ A¡V$g¡ 
L¡$ L$pV$L$p¡Z_u kpd¡_u bpSy> A_¡ AÞe b¡ bpSy>Ap¡ hÃQ¡_p¡ k„b„^ kdÅìep¡ R>¡.

rÓL$p¡Zdp„_p gOyL$p¡Z_u kpd¡_u bpSy>_p¡ AÞe b¡ bpSy> kp\¡_p¡ k„b„^ s¡dS> Nyê$L$p¡Z_u kpd¡_u bpSy>_p¡ AÞe 

b¡ bpSy> kp\¡_p¡ k„b„^ `pe\pNp¡fk_p âd¡e Üpfp _½$u L$fu iL$pe. Ap k„b„^ _uQ¡_p Dv$plfZ Üpfp kdÆA¡. 

Dv$p.(1)  D ABC dp„, Ð C   gOyL$p¡Z R>¡, f¡M AD ^ f¡M BC sp¡ kprbs L$fp¡ ः
  AB2 = BC2 + AC2 - 2BC ´ DC 
  Ap`¡gu ApL©$rsdp„, AB = c,   AC = b,   AD = p,   BC = a,   DC = x ^pfuA¡.
  \ BD = a - x
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`n	 ः D ABCdp„, M A¡ bpSy> BC_y„  
  dÝetbvy$ R>¡. 

kpÝe ः AB2 + AC2 = 2AM2 + 2BM2

fQ_p	 ः f¡M AD ^ f¡M BC v$p¡ep£. 
ApL©$rs 2.25

A

B CM D

kprbsu	 ः	 Å¡ f¡M AM, f¡M BC _¡ g„b _ lp¡e sp¡, ÐAMB A_¡ ÐAMC `¥L$u A¡L$ Nyê$L$p¡Z 
  A_¡ A¡L$ gOyL$p¡Z lp¡e R>¡.

  ApL©$rsdp„ ÐAMB Nyê$L$p¡Z A_¡ ÐAMC gOyL$p¡Z R>¡. 

  D`f_p Dv$p. (1) A_¡ Dv$p. (2) `f\u,
  AB2 = AM2 + MB2 + 2BM ´ MD ..... (I)
  A_¡ AC2 = AM2 + MC2 - 2MC ´ MD
  \ AC2 = AM2 + MB2 - 2BM ´ MD ( BM = MC) ..........(II)
   rh^p_ (I) A_¡ rh^p_ (II) _p¡ kfhpmp¡ L$fsp, 

  AB2 + AC2 = 2AM2 + 2BM2

  Å¡ f¡M AM ^ bpSy>  BC lp¡e sp¡ âd¡e_u kprbsu sd¡ gMp¡.

  Ap Dv$plfZ `f\u rÓL$p¡Z_u bpSy> A_¡ dÝeNp_p¡ `fõ`f k„b„^ kdÅe R>¡. 

                A¡_¡ S> "A¡`p¡gp¡r_ek_p¡ âd¡e' L$l¡hpe R>¡. 

���  NZ¡gp„  Dv$plfZp¡ ���

Dv$p.(1)  D PQR dp„, f¡M PM dÝeNp R>¡.  PM = 9 A_¡ PQ2 + PR2 = 290, lp¡e sp¡ QR ip¡^p¡. 

DL¡$g	 ः D PQR dp„, f¡M PM dÝeNp R>¡. 

  M A¡ f¡M QR _y„ dÝetbvy$ R>¡.

  s¡ S> fus¡ D ADC dp„, `pe\pNp¡fk_p âd¡e A_ykpf,
    b2 = x2 + p2   
   \ p2 = b2 - x2   .......... (II)
  \ (I) dp„ (II) dp„_u p2 _u qL„$ds d|L$sp, 
    c2 = a2 + 2ax + x2 + b2 - x2

        = a2 + 2ax + b2

  \ AB2 = BC2+ AC2 + 2BC ´ CD

A¡`p¡gp¡r_ek_p¡ âd¡e (Appollonius’ Theorem)

 D ABC dp„ tbvy$ M bpSy> BC _y„ dÝe tbvy$ lp¡e sp¡, AB2 + AC2 = 2AM2 + 2BM2
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P

Q

9

RM

ApL©$rs 2.26

ApL©$rs 2.27

QM = MR = 1

2
QR

PQ2 + PR2 = 2PM2 + 2QM2 (A¡`p¡gp¡r_ek_p âd¡e A_ykpf)

\ 290 = 2 ´ 92 + 2QM2

\ 290 = 2 ´ 81 + 2QM2

\ 290 = 162 + 2QM2

\  2QM2 = 290 - 162
\  2QM2 = 128
\    QM2 = 64
\ QM = 8
\ QR = 2 ´ QM
   = 2 ´ 8
   = 16

Dv$p.(2)  kdcyS> QsyóL$p¡Z_p bpSy>Ap¡_p hNp£_p¡ kfhpmp¡, s¡_p rhL$Zp£_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e R>¡, 

s¡ kprbs L$fp¡.

`n	 ः	c PQRS kdcyS> QsyóL$p¡Z R>¡. rhL$Z® PR  
  A_¡ SQ `fõ`f T tbvy$dp„ R>¡v¡$ R>¡. 

kpÝe ः PS2 + SR2 + QR2 + PQ2 = PR2 + QS2 

P

Q

T

R

S

kprbsu	 ः	 kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f vy$cpN¡ R>¡. 

  \ A¡`p¡gp¡r_ek_p âd¡e A_ykpf, 

  PQ2 + PS2 = 2PT2 + 2QT2 .......... (I) 
  QR2 + SR2 = 2RT2 + 2QT2 .......... (II)
  rh^p_ (I) A_¡ rh^p_ (II) _p¡ kfhpmp¡ L$fsp„, 

   PQ2 + PS2 + QR2 + SR2 = 2(PT2 + RT2) + 4QT2

  \PS2 + SR2 + QR2 + PQ2  = 2(PT2 + PT2) + 4QT2 .......... (RT = PT)
   = 4PT2 + 4QT2

   = (2PT)2 + (2QT)2

   = PR2 + QS2

  (Ap Dv$plfZ `pe\pNp¡fk_p âd¡e_p¡ D`ep¡N L$fu_¡ `Z DL¡$gu iL$pe.) 
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P Q

A B

RS
ApL©$rs 2.30

dlphfpk„N°l 2.2

1. D PQRdp„, tbvy$ S A¡ bpSy> QR _y„ dÝetbvy$ R>¡, Å¡ PQ = 11, PR = 17, PS = 13 lp¡e sp¡

QR _u g„bpC ip¡^p¡.

2. D ABCdp„, AB = 10, AC = 7, BC = 9 lp¡e sp¡, tbvy$ C dp„\u bpSy> AB `f v$p¡f¡gu dÝeNp_u

g„bpC L¡$V$gu?

3. ApL©$rs 2.28dp„, f¡M PS, D PQR_u  dÝeNp R>¡

A_¡ f¡M PT ^ f¡M QR sp¡ kprbs L$fp¡,

(1) PR2 = PS2 + QR ´ ST + QR

2

2








(2) PQ2 = PS2 - QR ´ ST + QR

2

2








4. ApL©$rs 2.29 dp„, D ABCdp„,

bpSy>  BC _y„ dÝetbvy$ M R>¡.

Å¡ AB2 + AC2 = 290 k¡du,
AM = 8 k¡du, sp¡ BC ip¡^p¡.

5«. ApL©$rs 2.30dp„, v$ip®ìep dyS>b tbvy$ T A¡

g„bQp¡fk PQRS_p A„scp®Ndp„ Aph¡gy„ R>¡. sp¡ 

kprbs L$fp¡ L¡$, TS2 + TQ2 = TP2 + TR2

(ApL©$rsdp„ v$ip®ìep dyS>b A-T-B lp¡e s¡hp 

f¡M AB  || bpSy> SR v$p¡fp¡.)

P

Q T RS

ApL©$rs 2.28A

B CM
ApL©$rs 2.29

k„L$uZ® âï_k„N°l 2

1. _uQ¡ Ap`¡gp blz`ep®eu âï_p¡_p Ap`¡gp DÑfp¡ `¥L$u ep¡Áe `ep®e `k„v$ L$fp¡.

(1) _uQ¡_pdp„\u ¼ep¡ `pe\pNp¡fk_p¡ ÓeL$ R>¡  ?

(A) (1, 5, 10) (B) (3, 4, 5) (C) (2, 2, 2) (D) (5, 5, 2)
(2) L$pV$L$p¡Z rÓL$p¡Zdp„ L$pV$L$p¡Z b_phsu bpSy>Ap¡_p hNp£_p¡ kfhpmp¡ 169 lp¡e sp¡ s¡_p L$Z®_u g„bpC

L¡$V$gu ?

(A) 15 (B) 13 (C) 5 (D) 12

T
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 (3) _uQ¡_pdp„\u L$C spfuM_u k„¿ep `pe\pNp¡fk_p¡ ÓeL$ R>¡ ?

  (A) 15/08/17  (B) 16/08/16 (C) 3/5/17 (D) 4/9/15 
 (4) bpSy>_u g„bpC a, b, c lp¡e s¡hp rÓL$p¡Zdp„ Å¡ a2 + b2 = c2 lp¡e sp¡ s¡ ¼ep âL$pf_p¡ rÓL$p¡Z        

li¡ ? 

  (A) Nyê$L$p¡Z rÓL$p¡Z     (B) gOyL$p¡Z rÓL$p¡Z  (C) L$pV$L$p¡Z rÓL$p¡Z     (D) kdcyS> rÓL$p¡Z 

 (5) A¡L$ Qp¡fk_p¡ rhL$Z® 10 2   k¡du lp¡e sp¡ s¡_u `qfrdrs ............... li¡. 

  (A) 10 k¡du (B) 40 2  k¡du  (C) 20 k¡du (D) 40 k¡du

 (6) A¡L$ L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z® ̀ f v$p¡f¡gp rifp¡g„b_¡ L$pfZ¡ L$Z®_p 4 k¡du A_¡ 9 k¡du g„bpC_p b¡ cpN 

\pe R>¡, sp¡ s¡ rifp¡g„b_u g„bpC L¡$V$gu ?

  (A) 9 k¡du (B) 4 k¡du  (C) 6 k¡du  (D) 2 6  k¡du

 (7) L$pV$L$p¡Z rÓL$p¡Zdp„ L$pV$L$p¡Z b_phsu bpSy>Ap¡ 24 k¡du A_¡ 18 k¡du lp¡e sp¡ s¡_p L$Z®_u g„bpC 

............... li¡.

  (A) 24 k¡du  (B) 30 k¡du (C) 15 k¡du  (D) 18 k¡du

 (8) D ABC dp„, AB = 6 3  k¡du, AC = 12 k¡du A_¡ BC = 6 k¡du lp¡e sp¡ Ð A _y„ dp`        

L¡$V$gy„ ? 

  (A) 30°  (B) 60° (C) 90° (D) 45°
2. _uQ¡_p Dv$plfZp¡ NZp¡. 

 (1) A¡L$ kdcyS> rÓL$p¡Z_u bpSy> 2a  R>¡, sp¡ s¡_u KQpC ip¡^p¡.

 (2) 7 k¡du, 24 k¡du, 25 k¡du bpSy> ^fphsp¡ rÓL$p¡Z L$pV$L$p¡Z rÓL$p¡Z li¡ L¡$ ? kL$pfZ gMp¡. 

 (3) g„bQp¡fk_u bpSy> 11 k¡du A_¡ 60 k¡du lp¡e sp¡ s¡_p rhL$Z®_u g„bpC ip¡^p¡. 

 (4) A¡L$ L$pV$L$p¡Z rÓL$p¡Zdp„ L$pV$L$p¡Z b_phsu bpSy> 9 k¡du A_¡ 12 k¡du lp¡e sp¡ s¡ rÓL$p¡Z_p L$Z®_u 

g„bpC ip¡^p¡. 

 (5) kdqÜcyS> L$pV$L$p¡Z rÓL$p¡Z_u L$pV$M|Zp¡ b_phsu bpSy> x R>¡. sp¡ s¡_p L$Z®_u g„bpC ip¡^p¡.

 (6) D PQR dp„, PQ = 8 , QR = 5 , PR = 3 ; lp¡e sp¡ D PQR  L$pV$L$p¡Z rÓL$p¡Z R>¡ L¡$ ? 

lp¡e sp¡ s¡_p¡ ¼ep¡ M|Zp¡ L$pV$L$p¡Z R>¡ ?

3. D RST dp„, Ð S = 90°, Ð T = 30°, RT = 12 k¡du lp¡e sp¡ RS A_¡ ST ip¡^p¡. 

4. g„bQp¡fk_y„ n¡Óam 192 Qp¡k¡du A_¡ s¡_u g„bpC 16 k¡du R>¡. sp¡ s¡ g„bQp¡fk_p rhL$Z®_u g„bpC ip¡^p¡.

5«. A¡L$ kdcyS> rÓL$p¡Z_u KQpC 3  k¡du R>¡, sp¡ s¡ rÓL$p¡Z_u bpSy>_u g„bpC A_¡ `qfrdrs ip¡^p¡. 

6. D ABC dp„, f¡M AP dÝeNp R>¡. Å¡ BC = 18, AB2 + AC2 = 260 lp¡e sp¡ AP ip¡^p¡. 
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7«. D ABC kdcyS> rÓL$p¡Z R>¡. ̀ pep BC ̀ f tbvy$ P A¡hu fus¡ Aph¡gy„ R>¡ L¡$ PC = 1

3
 BC, Å¡ AB = 6 k¡du 

 lp¡e sp¡ AP ip¡^p¡. 

8. ApL©$rs 2.31dp„, M-Q-R-N. Ap`¡gu  
 dprlsu `f\u kprbs L$fp¡ :

 PM = PN = 3  ´ a

9. kprbs L$fp¡ : kdp„sfcyS> QsyóL$p¡Z_p rhL$Zp£_p hNp£_p kfhpmp¡ s¡ QsyóL$p¡Z_u bpSy>Ap¡_p hNp£_p 

kfhpmp S>¡V$gp¡ lp¡e R>¡.

10. âZpgu A_¡ âkpv$ A¡L$ S> õ\m¡\u A_y¾$d¡ `|h® A_¡ DÑf qv$ipdp„ A¡L$ kdp_ h¡N\u _uL$þep. b¡ L$gpL$ 

`R>u s¡d_u hÃQ¡_y„ A„sf 15 2  qL$du lp¡e sp¡ s¡d_p¡ L$gpL¡$ h¡N ip¡^p¡.

11«.  ApL©$rs 2.32dp„, D ABC dp„, 

 Ð BAC = 90°,  f¡M BL A_¡  f¡M CM, 
 D ABC _u dÝeNp R>¡. sp¡ kprbs L$fp¡ : 
 4(BL2 + CM2) = 5 BC2

12. A¡L$ kdp„sfcyS> QsyóL$p¡Z_u `pk`pk¡_u b¡ bpSy>_p hNp£_p¡ kfhpmp¡ 130 Qp¡k¡du A_¡ s¡_p A¡L$ 

rhL$Z®_u g„bpC 14 k¡du lp¡e sp¡ s¡_p buÅ rhL$Z®_u g„bpC L¡$V$gu ?

13. ApL©$rs 2.33dp„, D ABC dp„, 

 f¡M AD ^ f¡M BC A_¡ DB = 3CD,  
 sp¡ kprbs L$fp¡ : 

 2AB2 = 2AC2 + BC2    

ApL©$rs 2.32

A

B

C

M

L

ApL©$rs 2.33

A

BC D

14«.  A¡L$ kdqÜcyS> rÓL$p¡Zdp„ A¡L$ê$` bpSy>_u g„bpC 13 k¡du A_¡ s¡_p¡ `pep¡ 10 k¡du R>¡, sp¡ s¡ rÓL$p¡Z_p 

Nyê$ÐhL¡$ÞÖ\u `pep_u kpd¡_p rifp¡tbvy$ ky^u_y„ A„sf ip¡^p¡. 

ApL©$rs 2.31

P

Q
M Naa

a
RS

a a
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15. ApL©$rs 2.34dp„, kdg„b QsyóL$p¡Z ABCD dp„,
f¡M AB || f¡M DC,
f¡M BD ^ f¡M AD,
f¡M AC ^ f¡M BC,
Å¡ AD = 15,  BC = 15 A_¡ AB = 25
lp¡e, sp¡ A(c  ABCD) ip¡^p¡.

P

Q
60° 60°

T RS

ApL©$rs 2.34

15 15

A B

CD

25

17«.  f¡M PM, D PQR _u dÝeNp R>¡. Å¡ PQ = 40, PR = 42 A_¡ PM = 29, sp¡ QR ip¡^p¡.

18. f¡M AM, D ABC _u dÝeNp R>¡. Å¡ AB = 22, AC = 34, BC = 24, lp¡e sp¡ bpSy> AM _u

g„bpC ip¡^p¡.

ICT Tools or Links

IV$f_¡V$ `f\u ‘Story on the life of Pythagoras’  rhi¡ dprlsu d¡mhp¡. õgpCX$ ip¡ s¥epf L$fp¡. 

rrr

16«. ApL©$rs 2.35dp„, D PQR A¡ kdcyS>

rÓL$p¡Z R>¡.  f¡M QR `f tbvy$ S A¡hu fus¡ 

Aph¡gy„ R>¡ L¡$ QS = 1

3
 QR sp¡ kprbs L$fp¡ :

9 PS2 = 7 PQ2

ApL©$rs 2.35
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•  A¡L$, b¡, ÓZ tbvy$dp„\u `kpf \sp„ hsy®mp¡  •  õ`i®L$ A_¡ R>¡v$L$ 

• õ`i®hsy®mp¡  • hs®ymQp` 

• A„sN®s L$p¡Z A_¡ Ap„sqfs Qp`  • Q¾$ue QsyóL$p¡Z

• õ`i®L$-R>¡v$L$ M|Zp_p¡ âd¡e • Æhp_p R>¡v$__p¡ âd¡e 

epv$ L$fuA¡.

hs®ym_p k„v$c®dp„ L¡$ÞÖ, rÓÄep, ìepk, Æhp, A„scp®N, bpücpN S>¡hu k„op_p¡ sd_¡ `qfQe R>¡ S>. 

A¡L$ê$` hsy®mp¡, kdL¡$ÞÖu hs®ymp¡ A_¡ A¡L$buÅ_¡ R>¡v$sp hsy®mp¡ S>¡hu k„op epv$ L$fp¡.

 Ap âï_ DL¡$ghp dpV¡$ D`ep¡Nu âd¡e A_¡ NyZ^d® epv$ L$fu_¡ gMp¡.

(1)  hsy®m_p L¡$ÞÖdp„\u Æhp `f v$p¡f¡gp¡ g„b  
(2) 
(3) 
 Ap NyZ^dp£_p¡ D`ep¡N L$fu_¡ âï_ DL¡$gp¡. 

C

D EF

ApL©$rs 3.1

L©$rs I ः  bpSy>_u ApL©$rs 3.1dp„, C A¡ hsy®m_y„ 

L¡$ÞÖ A_¡ f¡M DE A¡ hs®ym_u Æhp R>¡. 
f¡M CF ^ Æhp DE. Å¡ hs®ym_p¡ ìepk 

20 k¡du A_¡ DE = 16 k¡du lp¡e sp¡,    

CF = ?

^p¡fZ _hdpdp„ sd¡ Æhp_p NyZ^d®_p¡ Aæepk L$ep£ R>¡. _uQ¡_u L©$rs_u dv$v$\u s¡_¡ epv$ L$fp¡.

A¡L$ê$` hsy®mp¡ kdL¡$ÞÖu hsy®mp¡ A¡L$buÅ_¡ R>¡v$sp hsy®mp¡ 

3 hs®ym

Qpgp¡, iuMuA¡.
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L©$rs II ः  bpSy>_u ApL©$rs 3.2dp„, hsy®m_y„ L¡$ÞÖ 

O A_¡ f¡M QR Æhp R>¡. Æhp QR _y„ 

dÝetbvy$ P R>¡. Å¡ QR = 24, 
  OP = 10 lp¡e sp¡ hsy®m_u rÓÄep ip¡^p¡.

 Ap âï_ DL¡$ghp dpV¡$ D`ep¡Nu âd¡ep¡ gMp¡. 
(1)  
(2) 
 Ap âd¡e_p¡ D`ep¡N L$fu_¡ Dv$plfZ DL¡$gp¡. 

L©$rs III ः  ApL©$rs 3.3dp„,  M A¡ hsy®m_y„ L¡$ÞÖ A_¡ 
  f¡M AB A¡ hsy®m_p¡ ìepk R>¡. 
  f¡M MS ^ Æhp AD
  f¡M MT ^ Æhp AC
  ÐDAB @ ÐCAB.
  sp¡ kprbs L$fp¡ :Æhp AD @ Æhp AC.

 Ap âï_ DL¡$ghp dpV¡$ _uQ¡_pdp„\u ¼ep âd¡e_p¡ D`ep¡N L$fip¡ ?
(1)  hsy®m_u b¡ Æhp, hsy®m_p L¡$ÞÖ\u kdp_ A„sf¡ lp¡e, sp¡ s¡d_u g„bpC kdp_ lp¡e R>¡. 
(2) A¡L$ S> hsy®m_u A¡L$ê$` Æhp hsy®m_p L¡$ÞÖ\u kdp_ A„sf¡ lp¡e R>¡. 
 Ap rkhpe rÓL$p¡Z_u A¡L$ê$`sp_u _uQ¡ `¥L$u L$C L$kp¡V$u D`ep¡Nu \i¡ ?
 (1) bpM|bp (2) M|bpM| (3) bpbpbp (4) M|M|bp (5) L$Z®cyÅ.
 ep¡Áe L$kp¡V$u A_¡ âd¡e_p¡ D`ep¡N L$fu_¡ kprbsu gMp¡. 

ÅZu gCA¡.

A¡L$, b¡, ÓZ tbvy$dp„\u `kpf \sp„ hsy®mp¡

bpSy>_u ApL©$rs 3.4dp„, A¡L$ kdsgdp„ tbvy$ A 
v$ip®ìey„ R>¡. L¡$ÞÖrb„vy$ P, Q, R lp¡e s¡hp ÓZ hsy®mp¡ tbvy$ A 
dp„\u `kpf \pe R>¡. tbvy$ A dp„\u `kpf \sp buÅ L¡$V$gp 

hsy®mp¡ lp¡C iL¡$ s¡hy„ sd_¡ gpN¡ R>¡ ? 
sdpfp¡ S>hpb "Nd¡ s¡V$gp„' A\hp "Ak„¿e' lp¡e, sp¡ 

s¡ bfpbf R>¡.

A¡L$ S> tbvy$dp„\u `kpf \sp Ak„¿e hsy®mp¡ lp¡e R>¡. 

ApL©$rs 3.2

ApL©$rs 3.3

ApL©$rs 3.4

PQ R

O

A

T

D

B

C

S
M

P

A

Q

R
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bpSy>_u ApL©$rs 3.5dp„, A A_¡ B  Ap b¡ rcÞ_ 

tbvy$Ap¡dp„\u `kpf \sp L¡$V$gp hsy®mp¡ li¡ ?

A, B, C Ap ÓZ¡e tbvy$Ap¡dp„\u `kpf \sp L¡$V$gp hsy®mp¡ 

li¡ ?

 _uQ¡ Ap`¡gu L©$rs Üpfp S>hpb dm¡ R>¡, L¡$ s¡ QL$pkp¡. 

L©$rs I ः  tbvy$ A A_¡ tbvy$ B _¡ Å¡X$sp¡ f¡M AB 

v$p¡fp¡. Ap f¡MpM„X$_¡ g„bvy$cpS>L$ f¡Mp l 
v$p¡fp¡. f¡Mp l `f_p tbvy$ P _¡ L¡$ÞÖ A_¡ 

rÓÄep PA gC_¡ hsy®m v$p¡fp¡. Ap hsy®m 

tbvy$  B  dp„\u  `Z  `kpf  \pe  R>¡  s¡ 

_p¢^p¡. s¡_y„ L$pfZ ip¡^p¡. 

  (g„bvy$cpS>L$ f¡Mp_p¡ NyZ^d® epv$ L$fp¡.)

  f¡Mp l `f A¡L$ tbvy$  Q gp¡. L¡$ÞÖ Q A_¡ rÓÄep QA gC_¡ v$p¡f¡gp„ hsy®m `Z tbvy$ B dp„\u `kpf 
\i¡ L¡$ ? rhQpf L$fp¡.

  tbvy$ A A_¡ tbvy$ B dp„\u `kpf \sp lSy> L¡$V$gp hsy®mp¡ v$p¡fu iL$pe ? s¡d_p L¡$ÞÖtbvy$_y„ õ\p_ ¼ep„ 

li¡ ?

L©$rs II ः  Akdf¡M tbvy$Ap¡  A, B, C v$p¡fp¡. 

Ap ÓZ¡e tbvy$dp„\u `kpf \sp„ hsy®mp¡ 

v$p¡fhp dpV¡$ iy„ L$fhy„ `X$i¡ ? Ap ÓZ¡e 

tbvy$dp„\u `kpf \sp„ hsy®mp¡ v$p¡fp¡. Ap 

ÓZ tbvy$dp„\u `kpf \sy„ h^y A¡L$ hsy®m 

v$p¡fu iL$pi¡ L¡$ ? rhQpf L$fp¡. 

L©$rs III ः kdf¡M tbvy$Ap¡ D, E, F gp¡. Ap ÓZ¡e tbvy$Ap¡dp„\u `kpf \sy„ hsy®m v$p¡fhp_p¡ âeÐ_  L$fp¡. Aphy„ 

hsy®m v$p¡fu iL$psy„ _ lp¡e, sp¡ s¡ ip dpV¡$ v$p¡fu iL$psy„ _\u s¡_p¡ rhQpf L$fp¡. 

(1) A¡L$ S> tbvy$dp„\u `kpf \sp„ Ak„¿e hsy®mp¡ lp¡e R>¡. 

(2) b¡ rcÞ_ tbvy$dp„\u `kpf \sp„ Ak„¿e hsy®mp¡ lp¡e R>¡. 

(3) ÓZ Akdf¡M tbvy$Ap¡dp„\u `kpf \sy„ A¡L$ A_¡ A¡L$ S> hsy®m lp¡e R>¡. 

(4) ÓZ kdf¡M tbvy$Ap¡dp„\u `kpf \sy„ A¡L$ `Z hsy®m lp¡sy„ _\u. 

ApL©$rs 3.5

ApL©$rs 3.6

ApL©$rs 3.7

A

B

C

A B

C

P
Q

A B

l

Ap Ýep_dp„ fpMuA¡.
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O L¡$ÞÖhpmy A¡L$ dp¡Vy„$ hsy®m v$p¡fp¡. s¡ hsy®m_u 

rÓÄep f¡M OP v$p¡fp¡. Ap rÓÄep_¡ g„b lp¡e 

s¡hu A¡L$ f¡Mp v$p¡fp¡. Ap f¡Mp A_¡ hsy®m_p R>¡v$_

tbvy$Ap¡_¡ A A_¡ B _pd Ap`p¡. L$ë`_p L$fp¡ L¡$ f¡Mp 

AB tbvy$ O \u tbvy$ P sfa A¡hu fus¡ kfL¡$ R>¡ L¡$ 

s¡_u `l¡gp_u [õ\rs, _hu [õ\rs_¡ kdp„sf fl¡i¡, 

A¡V$g¡ L¡$ kfL¡$gu f¡Mp AB  A_¡ rÓÄep hÃQ¡_p¡ 

M|Zp¡ L$pV$L$p¡Z S> fl¡i¡. 

Apd \su hMs¡ tbvy$ A A_¡ B hsy®m `f `fõ`f `pk¡ `pk¡ Aphsp S>i¡. R>¡hV¡$ s¡Ap¡ tbvy$ Pdp„ kdpC 
S>i¡.

Ap [õ\rsdp„ f¡Mp AB_u _hu [õ\rs hsy®m_p¡ õ`i®L$ li¡. `f„sy rÓÄep OP A_¡ f¡Mp AB _u _hu        
[õ\rs hÃQ¡_p¡ M|Zp¡ L$pV$L$p¡Z S> fl¡i¡.

Ap `f\u Ýep_dp„ Aph¡ R>¡ L¡$, hsy®m_p L$p¡C`Z tbvy$dp„\u `kpf \sp¡ õ`i®L$ s¡ tbvy$_¡ Å¡X$_pfu rÓÄep_¡ 
g„b lp¡e R>¡. Ap NyZ^d®_¡ "õ`i®L$-rÓÄep_p¡ âd¡e' L$l¡ R>¡. 

ApL©$rsdp„, f¡Mp  l A_¡ hsy®mdp„ A¡L$ `Z kpdpÞe tbvy$ _\u. 

f¡Mp m A_¡ hsy®m_y„ A¡L$ S> kpdpÞe tbvy$ P  R>¡. Al] f¡Mp m _¡ hsy®m_p¡ õ`i®L$ A_¡ tbvy$ P _¡ õ`i®tbvy$ 
L$l¡hpe R>¡. 

f¡Mp n A_¡ hsy®m_p b¡ kpdpÞe tbvy$Ap¡ R>¡. tbvy$ Q A_¡ tbvy$ R _¡ hsy®m_p R>¡v$_tbvy$ A_¡ f¡Mp n _¡ 
hsy®m_p¡ R>¡v$L$ L$l¡hpe R>¡.

hsy®m_p õ`i®L$_p¡ A¡L$ dlÒh_p¡ NyZ^d® A¡L$ L©$rs Üpfp kdÆA¡.

L©$rs ः

ApL©$rs 3.8

ApL©$rs 3.9

A
R

B

l m n

C
P

Q

A

P

O
B

ÅZu gCA¡.

õ`i®L$ A_¡ R>¡v$L$ (Secant and tangent)
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kprbsu ः	 ^pfp¡  L¡ $,  f¡Mp  l,  f¡M OA _¡  g„b  _\u. 

  ^pfp¡ L¡ $, tbvy$ O dp„\u f¡Mp l `f g„b OB 

v$p ¡ep£.

  v¡$Musu fus¡ S> tbvy$ B, tbvy$ A L$fsp„ rcÞ_ lp¡hp¡ 

Å¡CA¡. (ApL©$rs 3.11 Sy>Ap¡.)

  f¡Mp l `f tbvy$ C A¡hu fus¡ gp¡ L¡$, A-B-C  
  A_¡ BA = BC.

  lh¡,  D OBC A_¡ D OBA dp„, 

  f¡M BC @ f¡M BA ..........(fQ_p)

õ`i®L$-rÓÄep âd¡e  (Tangent theorem)

âd¡e  ः hsy®m_p L$p¡C`Z tbvy$dp„\u `kpf \sp¡ õ`i®L$ s¡ tbvy$_¡ L¡$ÞÖ kp\¡ Å¡X$su rÓÄep_¡ g„b lp¡e R>¡. 

  Ap âd¡e AâÐen `Ý^rs\u kprbs L$fu iL$pe. 

h^y dprlsu dpV¡$ :

`n	 ः	 O	L¡$ÞÖhpmp hsy®mdp„, f¡Mp l hsy®m_¡ tbvy$ Adp„ õ`i£ R>¡.  f¡M OA rÓÄep R>¡. 

kpÝe ः f¡Mp l ^ rÓÄep OA.

  Ð OBC @ ÐOBA .......(âÐe¡L$ L$pV$L$p¡Z)

  f¡M OB @ f¡M OB ..........(kpdpÞe)

 \ D OBC @ D OBA .......(A¡L$ê$`sp_u bpM|bp L$kp¡V$u)

 \ OC = OA
  `f„sy f¡M OA rÓÄep R>¡, A¡V$g¡ 

  f¡M OC `Z rÓÄep \i¡. 

 \ tbvy$ C hsy®m `f li¡. 

  A¡V$g¡ f¡Mp l hsy®m_¡ A A_¡ C Ap b¡ tbvyAp¡dp„ R>¡v¡$ R>¡. 

  Ap rh^p_ `n kp\¡ rhk„Ns R>¡. L$pfZ L¡$ f¡Mp l õ`i®L$ R>¡. 

  A¡V$g¡ f¡Mp l hsy®m_¡ A¡L$ S> tbvy$dp„ R>¡v¡$ R>¡. .......... `n 

 \ f¡Mp l rÓÄep OA _¡ g„b _\u, A¡ AkÐe R>¡. 

 \ f¡Mp l ^ rÓÄep OA.

O A

l

ApL©$rs 3.10

ApL©$rs 3.11

A
B
C

O

l
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epv$ L$fuA¡.

 Ap`Z¡ iuM¡gp L$ep âd¡e_p¡ D`ep¡N L$fu_¡, L$pV$L$p¡Z rÓL$p¡Zdp„ 

L$Z® A¡ kp¥\u dp¡V$u bpSy> lp¡e R>¡ s¡ rkÝ^ L$fu iL$pe.

ÅZu gCA¡.

õ`i®L$-rÓÄep âd¡e_p¡ ârsâd¡e (Converse of Tangent theorem)

âd¡e  ः	 hsy®m_u rÓÄep_p bpütbvy$dp„\u ̀ kpf \su A_¡ s¡ rÓÄep_¡ g„b lp¡e s¡hu f¡Mp s¡ hsy®m_p¡ õ`i®L$ 

R>¡.

`n	 ः	 M	L¡$ÞÖhpmp hsy®m_u rÓÄep f¡M MN 

R>¡. tbvy$ N dp„\u `kpf \su f¡Mp l, 
rÓÄep MN _¡ g„b R>¡.

kpÝe ः f¡Mp l hsy®m_p¡ õ`i®L$ R>¡. 

kprbsu ः f¡Mp l ̀ f tbvy$  P rkhpe_y„ buSy>„ L$p¡C`Z 

tbvy$ N gu^y„. f¡M MP v$p¡ep£. 

  lh¡, D MNP dp„ Ð N L$pV$L$p¡Z R>¡. 

  \ f¡M MP L$Z® R>¡. 

  \ f¡M MP > f¡M MN.
  \ tbvy$ P hsy®m `f lp¡e s¡ i¼e _\u. 

  A¡V$g¡ L¡$ f¡Mp l `f_y„ N rkhpe_y„ L$p¡C `Z tbvy$ hsy®m `f _\u. 

  \ f¡Mp l hsy®m_¡ A¡L$ N tbvy$dp„ R>¡v¡$ R>¡. 

  \ f¡Mp l hsy®m_p¡ õ`i®L$ R>¡. 

Qpgp¡, QQp® L$fuA¡. 

A L¡$ÞÖ ^fphsp hsy®m `f A¡L$ tbvy$ B Ap`¡gy„ R>¡. Ap hsy®m `f 
tbvy$ B dp„\u `kpf \sp¡ õ`i®L$ v$p¡fhp_p¡ R>¡.

tbvy$ B dp„\u Ak„¿e f¡Mp `kpf \pe R>¡. s¡dp„\u L$C f¡Mp Ap 
hsy®m_p¡ õ`i®L$ li¡ ? s¡ L¡$hu fus¡ v$p¡fu iL$pe ? 

tbvy$ B dp„_u `kpf \sp A¡L$ L$fsp h^y õ`i®L$ lp¡C iL¡$ L¡$ ?

ApL©$rs 3.12

ApL©$rs 3.14

M

ApL©$rs 3.13
N P l

A B

C

D

A

B
C
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hsy®m_p bpücpNdp„ Aph¡gp tbvy$ D dp„\u `kpf 
\su f¡Mp s¡ hsy®m_p¡ õ`i®L$ lp¡C iL¡$ L¡$ ? lp¡e sp¡ L¡$V$gp 
õ`i®L$ li¡ ?

QQp® L$fsp„ sd_¡ Ýep_dp„ Apìey„ li¡, L¡$ ApL©$rsdp„ 
bspìep âdpZ¡ hsy®m_p bpücpNdp„\u s¡ hsy®m_¡ b¡ 
õ`i®L$p¡ v$p¡fu iL$pe R>¡. 

bpSy>_u ApL©$rsdp„, f¡Mp DP A_¡ f¡Mp DQ hsy®m_p 
õ`i®L$p¡ R>¡, S>¡ A L¡$ÞÖhpmp hsy®m_¡ tbvy$ P A_¡ tbvy$ Q 
dp„ õ`i£ R>¡. 

f¡M DP A_¡ f¡M DQ _¡ õ`i®L$ M„X$ L$l¡hpe R>¡. 
ApL©$rs 3.15

Dv$p. (1)  Ap`¡gu ApL©$rsdp„, D L¡$ÞÖhpmy„ hsy®m  
  ÐACB_u  bpSy>Ap¡_¡ tbvy$ A A_¡ Bdp„ 
  õ`i® L$f¡ R>¡. Å¡ ÐACB = 52°,  
  lp¡e sp¡ ÐADB _y„ dp` ip¡^p¡. 

DL¡$g	 ः	 QsyóL$p¡Z_p Qpf¡ M|ZpAp¡_p dp`_p¡ 

kfhpmp¡ 360° lp¡e R>¡.
  \ ÐACB + ÐCAD + ÐCBD + ÐADB = 360°
  \ 52° + 90° + 90° + ÐADB = 360° ............. (õ`i®L$-rÓÄep âd¡e) 

  \ ÐADB + 232° = 360°
  \ ÐADB = 360° - 232° = 128°

P

A

Q

D

A

D

B

C

ApL©$rs 3.17

  hsy®m_p A„scp®Ndp„ Aph¡gp tbvy$ C dp„\u s¡ hsy®m_¡ õ`i®L$ v$p¡fu iL$pe L¡$?

õ`i®L$ M„X$_p¡ âd¡e  (Tangent Segment Theorem)

âd¡e  ः	 hsy®m_p bpücpNdp„_p tbvy$dp„\u s¡ hsy®m_¡ v$p¡f¡gp õ`i®L$ M„X$p¡ A¡L$ê$` lp¡e R>¡. 

  bpSy>_u ApL©$rs_p Ap^pf¡ `n A_¡ kpÝe gMp¡. 

  rÓÄep AP A_¡ AQ v$p¡fu _uQ¡ Ap`¡gu S>Áep `|fu_¡ âd¡e_u kprbsu `|Z® L$fp¡. 

kprbsu	 ः	 D PAD A_¡ D QAD dp„, 

  bpSy> PA @  (A¡L$ S> hsy®m_u rÓÄep)

  bpSy> AD @ bpSy> AD 
  ÐAPD = ÐAQD = 90° ...... (õ`i®L$-rÓÄep âd¡e)

  \ D PAD @ D QAD 
  \ bpSy> DP @ bpSy> DQ   

���  NZ¡gp„  Dv$plfZp¡ ���

P

A

Q

D

ApL©$rs 3.16
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Dv$p. (2)  O L¡$ÞÖhpmp hsy®m_p kdp„sf õ`i®L$p¡ f¡Mp a A_¡ f¡Mp b R>¡. S>¡ hsy®m_¡ A_y¾$d¡ tbvy$ P A_¡  
  Qdp„ õ`i® L$f¡ R>¡. sp¡ kprbs L$fp¡ L¡$ f¡Mp PQ s¡ hsy®m_p¡ ìepk R>¡.

kprbsu	 ः	 tbvy$ O dp„\u f¡Mp a  _¡ kdp„sf f¡Mp c v$p¡fp¡.
  ApL©$rsdp„ v$ip®ìep âdpZ¡ f¡Mp a, b, c `f 
  A_y¾$d¡ tbvy$ T, R, S gp¡. 
  rÓÄep OP  A_¡ rÓÄep OQ v$p¡fp¡. 

  lh¡, ÐOPT = 90° .....(õ`i®L$-rÓÄep âd¡e) 

 \ ÐSOP = 90°....(A„sL$p£Z_p¡ NyZ^d®) .... (I)
  lh¡, f¡Mp a || f¡Mp c ..... (fQ_p)
     f¡Mp a || f¡Mp b ..... (`n)
 \   f¡Mp b || f¡Mp c 
  lh¡, ÐOQR = 90° ....(õ`i®L$-rÓÄep âd¡e)

 \ ÐSOQ = 90°...(A„sL$p£Z_p¡ NyZ^d®) .... (II)
 \ (I) A_¡ (II) `f\u,
  ÐSOP + ÐSOQ = 90° + 90° = 180°
 \ qL$fZ  OP A_¡ qL$fZ OQ  rhfyÝ^ qL$fZp¡ R>¡. 

ApL©$rs 3.18

P T

O S

Q R

a

b

c

 \ tbvy$ P, O, Q kdf¡M R>¡. 

 \ f¡M PQ hsy®m_p¡ ìepk R>¡. 
Qp¡dpkpdp„ \p¡Xy„$ `pZu cfpe¡gp fõsp `f\u dp¡V$f kpeL$g `kpf       

\pe Ðepf¡ s¡_p `pR>m_p `¥X$p\u DX$sp `pZu_u ^pfp sd¡ Å¡C li¡. s¡ 
^pfp hsy®m_p õ`i®L$ S>¡hu v¡$Mpe R>¡, s¡ sdpfp Ýep_dp„ Apìey„ li¡. s¡ ̂ pfp 

A¡hu L¡$d lp¡e R>¡ s¡_u dprlsu sdpfp rhop__p rinL$ `pk¡\u d¡mhp¡. 
afsu S>du_QL$fX$udp„\u DX$sp sZMp, R>fu_¡ ^pf L$pY$su hMs¡ 

DX$sp sZMp_y„ r_funZ L$fp¡, s¡ `Z õ`ri¯L$p S>¡hp S> v¡$Mpe R>¡ L¡$ ?

(1) õ`i®L$-rÓÄep âd¡e : hsy®m_p L$p¡C`Z tbvy$dp„\u `kpf \sp¡ õ`i®L$, s¡ tbvy$_¡ L¡$ÞÖ kp\¡ Å¡X$su 

rÓÄep_¡ g„b lp¡e R>¡.

(2) õ`i®L$-rÓÄep âd¡e_p¡ ârsâd¡e : hsy®m_u rÓÄep_p bpü tbvy$dp„\u ̀ kpf \su A_¡ s¡ rÓÄep_¡ 

g„b lp¡e s¡ f¡Mp s¡ hsy®m_p¡ õ`i®L$ lp¡e R>¡. 

(3) õ`i®L$ M„X$_p¡ âd¡e : hsy®m_p bpücpNdp„_p tbvy$dp„\u s¡ hsy®m_¡ v$p¡fp¡gp õ`i®L$ M„X$p¡ A¡L$ê$` 

lp¡e R>¡.

`¥Xy„$ v$p¡X$hp_u qv$ip

Ap Ýep_dp„ fpMuA¡.
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dlphfpk„N°l 3.1

1. bpSy>_u ApL©$rs 3.19dp„, hsy®m_y„ L¡$ÞÖtbvy$ C A_¡ rÓÄep 6 k¡du R>¡. f¡Mp AB hsy®m_¡ tbvy$ A dp„ õ`i®¡ 

R>¡. Ap dprlsu `f\u _uQ¡_p âï_p¡_p DÑfp¡ Ap`p¡.

 (1) ÐCAB _y„ dp` L¡$V$gy„ R>¡ ? ip dpV¡$ ? 

 (2) tbvy$ C, f¡Mp AB \u L¡$V$gp A„sf¡ Aph¡gy„ R>¡ ? ip dpV¡$ ?

 (3) Å¡ d(A,B)= 6 k¡du, sp¡ d(B,C) ip¡^p¡.

 (4) ÐABC _y„ dp` L¡$V$gy„ ? ip dpV¡$ ? 

2. bpSy>_u ApL©$rs 3.20dp„, O L¡$ÞÖhpmp hsy®m_p 

bpücpNdp„_p R tbvy$dp„\u v$p¡f¡gp õ`i®L$ 

f¡MpM„X$p¡ RM A_¡ RN hsy®m_¡ A_y¾$d¡ tbvy$ 

M A_¡ Ndp„ õ`i£ R>¡.

 Å¡ OR = 10 k¡du A_¡ hsy®m_u rÓÄep 5 k¡du 
 lp¡e sp¡ -

M

N

O R

M

N

O R

ApL©$rs 3.20

ApL©$rs 3.21

A B

C

ApL©$rs 3.19

 (1) âÐe¡L$ õ`i®L$ M„X$_u g„bpC L¡$V$gu ? 

 (2) ÐMRO _y„ dp` L¡$V$gy„ ?   (3) ÐMRN _y„ dp` L¡$V$gy„ ? 

3. Ap`¡gu ApL©rs 3.21dp„, hsy®m_y„ L¡$ÞÖtbvy$ O 

R>¡. f¡M RM A_¡ f¡M RN hsy®m_p õ`i®L$M„X$p¡$ 

R>¡. sp¡ f¡M OR A¡ ÐMRN A_¡ ÐMON 
Ap b„_¡ M|Zp_p¡ vy$cpS>L$ R>¡ s¡ kprbs L$fp¡. 

4. 4.5 k¡du rÓÄep ^fphsp hsy®m_p b¡ õ`i®L$p¡ `fõ`f kdp„sf R>¡. sp¡ s¡ õ`i®L$p¡ hÃQ¡_y„ A„sf L¡$V$gy„ li¡ s¡ 

L$pfZ krls gMp¡.

ICT Tools or Links

k„NZL$ `f rS>Ap¡rS>b°p kp¡ãV$h¡f_u dv$v$\u hsy®m A_¡ hsy®m_p bpücpNdp„ Aph¡g tbvy$dp„\u 

õ`i®L$p¡ v$p¡fsp õ`i®L$ M„X$ A¡L$ê$` R>¡ s¡ QL$pkp¡.
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ApL©$rs 3.23

ÅZu gCA¡.

ApL©$rs 3.22

X Y Z

Y X Z

L©$rs I ः
  ApL©$rs  3.22dp„  v$ip®ìep  âdpZ¡, 
  X-Y-Z A¡ kdf¡M tbvy$Ap¡ gp¡. 

  L¡$ÞÖ X A_¡ rÓÄep XY gC_¡ hsy®m v$p¡fp¡. 

  L¡$ÞÖ Z A_¡ rÓÄep YZ gC_¡ buSy>„ hsy®m v$p¡fp¡.

  Ap b„_¡ hsy®mp¡, A¡L$ buÅ_¡ tbvy$ Y dp„ R>¡v¡$ R>¡ 

s¡ Ýep_dp„ gp¡.

  tbvy$ Y dp„\u f¡M XZ _¡ g„bf¡Mp v$p¡fp¡. Ap 
f¡Mp, b„_¡ hsy®mp¡_p¡ kpdpÞe õ`i®L$ R>¡ s¡  

Ýep_dp„ gp¡. 

L©$rs II ः
  ApL©$rs 3.23dp„ v$ip®ìep dyS>b, kdf¡M 
  tbvy$Ap¡ Y-X-Z gp¡.

  L¡$ÞÖ Z A_¡ rÓÄep ZY gC_¡ hsy®m v$p¡fp¡.

  L¡$ÞÖ X A_¡ rÓÄep XY gC_¡ hsy®m v$p¡fp¡.

  b„_¡ hsy®mp¡ A¡L$buÅ_¡ Y tbvy$dp„ R>¡v¡$ R>¡ s¡ 

Ýep_dp„ gp¡. 

  tbvy$ Ydp„\u f¡M YZ _¡ g„bf¡Mp v$p¡fp¡. Ap f¡Mp 
b„_¡ hsy®mp¡_p¡ kpdpÞe õ`i®L$ R>¡ s¡ Ýep_dp„ 

gp¡.

D`f_u L©$rs `f\u sd_¡ Ýep_dp„ Apìey„ li¡ L¡$ b„_¡ ApL©$rs_p hsy®mp¡ A¡L$ S> kdsgdp„ R>¡ A_¡ A¡L$buÅ_¡ 

A¡L$ S> tbvy$dp„ R>¡v¡$ R>¡. Aphp hsy®mp¡_¡ A¡L$buÅ_¡ õ`i®sp„ hsy®mp¡ A\hp õ`i®hsy®mp¡ L$l¡ R>¡.
õ`i®hsy®mp¡_u ìep¿ep _uQ¡ âdpZ¡ L$fu iL$pe. 
A¡L$ S> kdsgdp„_p b¡ hsy®mp¡ s¡ S> kdsgdp„_u A¡L$ S> f¡Mp_¡ A¡L$ S> tbvy$dp„ R>¡v$sp lp¡e sp¡ s¡_¡ õ`i® 

hsy®mp¡ L$l¡ R>¡. s¡ f¡Mp b„_¡ hsy®mp¡_p¡ kpdpÞe õ`i®L$ lp¡e R>¡.

b„_¡ hsy®mp¡ A_¡ f¡Mp_p kpdpÞe tbvy$_¡ kpdpÞe õ`i®tbvy$ L$l¡ R>¡.

õ`i® hsy®mp¡ (Touching Circles)
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ApL©$rs 3.24dp„, L¡$ÞÖ R A_¡ S tbvy$hpmp b¡ hsy®mp¡ f¡Mp l _¡ A¡L$ S> tbvy$ T dp„ R>¡v¡$ R>¡. dpV¡$ s¡ b„_¡ 

õ`i®hsy®mp¡ R>¡. s¡d S> f¡Mp l kpdpÞe õ`i®L$ R>¡. Ap ApL©$rsdp„_p hsy®mp¡ bpüõ`i} R>¡. 

ApL©$rs 3.25dp„_p hsy®mp¡ A„s:õ`i} R>¡ A_¡ f¡Mp p A¡ s¡d_p¡ kpdpÞe õ`i®L$ R>¡. 

rhQpf L$fuA¡.

(1) ApL©$rs 3.24dp„_p hsy®mp¡_u Å¡d `fõ`f õ`i® L$fsp„ hsy®mp¡_¡ bpüõ`i} hsy®mp¡ ip dpV¡$ L$l¡hpe R>¡?

(2) ApL©$rs 3.25dp„_p hsy®mp¡_u Å¡d A¡L$buÅ_¡ õ`i® L$f_pfp hsy®mp¡_¡ A„s:õ`i} hsy®mp¡ ip dpV¡$ L$l¡hpe 

 R>¡ ?

(3) ApL©$rs 3.26 dp„, L¡$ÞÖ A A_¡ B tbvy$hpmp hsy®mp¡_u rÓÄep A_y¾$d¡ 3 k¡du A_¡ 4 k¡du lp¡e sp¡ -

 (i) ApL©$rs 3.26 (a) dp„ d(A,B) L¡$V$gy„ li¡ ? 

 (ii) ApL©$rs 3.26 (b) dp„ d(A,B) L¡$V$gy„ li¡ ? 

ApL©$rs 3.24

R T S

l p

K
N M

ApL©$rs 3.25

õ`i®hsy®mp¡_p¡ âd¡e (Theorem of touching circles)

âd¡e	 	 ः	 `fõ`f õ`i® L$fsp hsy®mp¡_y„ õ`i®tbvy$, s¡ hsy®m_p L¡$ÞÖtbvy$_¡ Å¡X$su f¡Mp `f lp¡e R>¡.

ApL©$rs 3.26

A C B

l

(a)

A

C

B

l

(b)
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ApL©$rs 3.27

A

P R Q

B

ApL©$rs 3.28

A

l

B

C
D

E

`n	 ः	 L¡$ÞÖ A A_¡ B tbvy$hpmp hsy®mp¡_y„ õ`i®tbvy$ C  R>¡.

kpÝe ः tbvy$ C, f¡Mp AB `f Aph¡gy„ R>¡. 

kprbsu	 ः	 ^pfp¡ L¡$, f¡Mp l A¡ õ`i®hsy®mp¡_p¡ tbvy$ C dp„\u `kpf \sp¡ kpdpÞe õ`i®L$ R>¡. 

  f¡Mp l ^ f¡M AC, f¡Mp l ^ f¡M BC. \  f¡M AC A_¡ f¡M BC, f¡Mp l _¡ g„b R>¡. 

  tbvy$ C dp„\u f¡Mp l  _¡ A¡L$ S> g„b f¡Mp v$p¡fu iL$pe R>¡.  \ C, A, B kdf¡M R>¡. 

 
 

  (1)  `fõ`f õ`i® L$fsp hsy®mp¡_y„ õ`i®tbvy$, s¡ hsy®mp¡_p L¡$ÞÖtbvy$_¡ Å¡X$su f¡Mp `f Aph¡gy„ lp¡e R>¡.

  (2)  bpüõ`i} hsy®mp¡_p L¡$ÞÖp¡ hÃQ¡_y„ A„sf, s¡d_u rÓÄepAp¡_p kfhpmp S>¡V$gy„ lp¡e R>¡.

  (3)  A„s:õ`i} hsy®mp¡_p L¡$ÞÖp¡ hÃQ¡_y„ A„sf s¡d_u rÓÄepAp¡_p saphs S>¡V$gy„ lp¡e R>¡.

dlphfpk„N°l 3.2
1. b¡ A„s:õ`i} hsy®mp¡_u rÓÄep A_y¾$d¡ 3.5 k¡du A_¡ 4.8 k¡du R>¡. sp¡ s¡d_p L¡$ÞÖp¡ hÃQ¡_y„ A„sf     

L¡$V$gy„?

2. `fõ`f bpüõ`i} b¡ hsy®mp¡_u rÓÄep A_y¾$d¡ 5.5 k¡du A_¡ 4.2 k¡du lp¡e sp¡ s¡d_p L¡$ÞÖp¡ hÃQ¡_y„ 
A„sf L¡$V$gy„ li¡ ?

3. A_y¾$d¡ 4 k¡du A_¡ 2.8 k¡du rÓÄep ^fphsp, (i) bpüõ`i} (ii) A„s:õ`i} hsy®mp¡ v$p¡fp¡. 

4. ApL©$rs 3.27dp„, L¡$ÞÖ P A_¡ Q ^fphsp hsy®mp¡ `fõ`f tbvy$ Rdp„ õ`i® L$f¡ R>¡. tbvy$ Rdp„\u `kpf \su 

f¡Mp s¡ hsy®mp¡_¡ A_y¾$d¡ tbvy$ A A_¡ tbvy$ Bdp„ R>¡v¡$ R>¡. sp¡ -

 (1) f¡M AP ||  f¡M BQ kprbs L$fp¡. 

 (2) D APR ~ D RQB kprbs L$fp¡. 

 (3) Å¡ Ð PAR _y„ dp` 35° lp¡e,

   sp¡ Ð RQB _p¡ dp` ip¡^p¡. 

5. ApL©$rs 3.28dp„, L¡$ÞÖ A A_¡ B ^fphsp 

hsy®mp¡ `fõ`f tbvy$ Edp„ õ`i£ R>¡. s¡d_p¡ 

kpdpÞe õ`i®L$ f¡Mp l s¡d_¡ A_y¾$d¡ tbvy$ 

C A_¡ Ddp„ õ`i£ R>¡. Å¡ hsy®mp¡_u rÓÄep        
A_y¾$d¡ 4 k¡du A_¡ 6 k¡du lp¡e, sp¡ f¡M 

CD_u g„bpC L¡$V$gu ? 

Ap Ýep_dp„ fpMuA¡.
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hsy®m_p R>¡v$L$_¡ L$pfZ¡ hsy®m_y„ b¡ cpNdp„ 

rhcpS>_ \pe R>¡. s¡ `¥L$u L$p¡C`Z A¡L$ cpN A_¡ 

A¡L$ R>¡v$L$_p hsy®m `f_p tbvy$ dmu_¡ b_su ApL©$rs_¡ 

hsy®mQp` L$l¡hpe R>¡. 

hsy®m A_¡ R>¡v$L$_p R>¡v$_tbvy$_¡ Qp`_p A„Ðetbvy$ 

L$l¡hpe R>¡. 

S>¡ M|Zp_y„ rifp¡tbvy$ hsy®m_p„ L¡$ÞÖ `f lp¡e s¡ 

M|Zp_¡ L¡$[ÞÖeL$p¡Z (Central angle) L$l¡hpe R>¡. 

ApL©$rs 3.30dp„, hsy®m_y„ L¡$ÞÖ O R>¡. dpV¡$ 

ÐAOB L¡$[ÞÖeL$p¡Z R>¡. 
R>¡v$L$ âdpZ¡ L¡$[ÞÖeL$p¡Z_p L$pfZ¡ ̀ Z hsy®m_y„ b¡ 

Qp`dp„ rhcpS>_ \pe R>¡.

ApL©$rs 3.29

Y

k
C

A B
X

Qp`_y„ dp` (Measure of an arc)
L¡$V$guL$ hpf b¡ Qp`p¡_u syg_p L$fhp_u S>ê$f `X¡$ R>¡. s¡ dpV¡$ Qp`_p dp`_u ìep¿ep _uQ¡ âdpZ¡ _½$u 

L$fhpdp„ Aphu R>¡. 

epv$ L$fuA¡.

hsy®mpQp` (Arc of a circle)

ApL©$rs 3.29dp„, R>¡v$L$ k _¡ L$pfZ¡, L¡$ÞÖtbvy$ C ^fphsp hsy®m_p AYB A_¡ AXB b¡ Qp` s¥epf \pe R>¡. 

h©ÑR>¡qv$L$p_u S>¡ bpSy>A¡ hsy®m_y„ L¡$ÞÖ lp¡e s¡ bpSy>_p Qp`_¡ Nyê$Qp` A_¡ s¡_u rhfyÝ^ bpSy>_p Qp`_¡ 

gOyQp` L$l¡hpe R>¡. ApL©$rs 3.29dp„ Qp` AYB Nyê$Qp` A_¡ Qp` AXB gOyQp` R>¡. hsy®m Qp`_y„ _pd ÓZ 

Anfp¡ hp`fu_¡ gMhp\u s¡ õ`óV$ kdÅe R>¡. `f„sy Å¡ L$p¡C d„|ThZ \pe s¡d _ lp¡e sp¡ gOyQp`_y„ _pd s¡_p 

A„Ðetbvy$ v$ip®h_pfp b¡ Anfp¡ hX¡$ gMpe R>¡. Dv$plfZ sfuL¡$ ApL©$rs 3.29dp„_p Qp` AXB _¡ Qp` AB `Z 

gMu iL$pe R>¡. 

Ap`Z¡ Qp`_y„ _pd gMhp dpV¡$ ApS> `Ý^rs_p¡ D`ep¡N L$fuiy„. 

L¡$[ÞÖeL$p¡Z (Central angle)

ApL©$rs 3.30

P

Q

O
q B

A

Nyê$Qp` 

gOyQp`
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ApL©$rs 3.31

A

F

B

40°
70°

70°

G

C

D

I

E

J

v$p¡fp¡. Ap M|ZpAp¡_p dp` L$fsp„ Sy>v$p dp`_p¡ ÐICJ 
v$p¡fp¡. 

ÐDCE _u bpSy>  A„v$f_p hsy®m_¡ R>¡v$sp dmsu 

Qp`_¡ AB _pd Ap`p¡. 

Qp`_p dp`_u ìep¿ep `f\u, Qp` AB A_¡ 

Qp` DE _p dp` kdp_ R>¡, s¡ Ýep_dp„ Apìey„ L¡$ ? 
Ap Qp`p¡ A¡L$buÅ `f b„^ b¡ki¡ L¡$ ? Qp¡½$k`Z¡ 
b„^ _l] b¡k¡. 

  lh¡ hsy®m_u ̀ p„MX$uAp¡ (hsy®m_p cpNp¡) C-DE, C-FG A_¡  C-IJ _¡ L$p`u gp¡. s¡d_¡ A¡L$buÅ kp\¡ 

Å¡X$sp DE, FG A_¡ IJ `¥L$u ¼ep Qp` `fõ`f b„^ b¡k¡ R>¡ s¡ Sy>Ap¡. 

  Ap L©$rs ̀ f\u, b¡ Qp` A¡L$ê$` lp¡e s¡ dpV¡$ "s¡d_p dp` kdp_ lp¡e' A¡V$gy„ ̀ |fsy„ _\u. s¡ sdpfp Ýep_dp„ 

Apìey„ L¡$ ? b¡ Qp` A¡L$ê$` \hp dpV¡$ lÆ L$C ifs `|Z® \hu AphíeL$ R>¡ A¡hy„ sd_¡ gpN¡ R>¡ ? 

 D`f_u L©$rs `f\u Ýep_dp„ Aph¡ R>¡ L¡$ -

 b¡ Qp`p¡_u rÓÄep A_¡ s¡d_p dp` kdp_ lp¡e, sp¡ s¡ b¡ Qp` `fõ`f A¡L$ê$` lp¡e R>¡. 

 "Qp` DE A_¡ Qp` GF A¡L$ê$` R>¡.' s¡_¡ qQl¹__u dv$v$\u Qp` DE @ Qp` GF Ap fus¡ v$ip®hpe R>¡.

(1) gOyQp`_y„ dp` s¡_p k„Ns L¡$[ÞÖeL$p¡Z_p dp` S>¡V$gy„ lp¡e R>¡. 

  ApL©$rs 3.30dp„, L¡$[ÞÖe L$p¡Z Ð AOB _y„ dp` q R>¡. A¡V$g¡ gOyQp` APB _y„ dp` q S> R>¡. 

(2) Nyê$Qp`_y„ dp` = 360° - k„Ns gOyQp`_y„ dp` 

  ApL©$rs 3.30dp„, Nyê$Qp` AQB_y„ dp` = 360° - Qp` APB _y„ dp` = 360° - q 
(3) A^®hsy®mQp`_y„ dp`, A¡V$g¡ L¡$ A^®hsy®m_y„ dp` 180° lp¡e R>¡.

(4) ̀ |Z® hsy®m_y„ dp` 360° lp¡e R>¡. 

ÅZu gCA¡.

Qp`p¡_u A¡L$ê$`sp (Congruence of arcs)

Äepf¡ b¡ kdsgue ApL©$rsAp¡ A¡L$buÅ_¡ A¡L$v$d b„^ b¡ksu lp¡e, Ðepf¡ s¡ ApL©$rs A¡L$buÅ_¡ A¡L$ê$` R>¡, 
A¡d L$l¡hpe R>¡. A¡L$ê$`sp_u Ap k„L$ë`_p_p Ap^pf¡ kdp_ dp`_p M|Zp A¡L$ê$` lp¡e R>¡ s¡ Ap`Z¡ ÅZuA¡ 
R>uA¡. 

s¡ S> âdpZ¡ b¡ Qp`p¡_p dp` kdp_ lp¡e sp¡ s¡ b¡ Qp` A¡L$ê$` li¡ L¡$ ? 
Ap âï__p¡ DÑf _uQ¡_u L©$rs Üpfp ip¡^p¡. 

L©$rs ः
ApL©$rs 3.31 dp„ v$ip®ìep dyS>b C L¡$ÞÖhpmp b¡ hsy®mp¡ v$p¡fp¡. kdp_ dp`_p b¡ M|Zp ÐDCE A_¡ ÐFCG 
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`f„sy Qp` ABC A_¡ Qp` BCEdp„ A¡L$ L$fsp„ h^y [Qp` BC_p b^p] kpdpÞe tbvy$Ap¡ R>¡. A¡V$g¡                    

Qp` ABC A_¡ Qp` BCE _p dp`p¡_p¡ kfhpmp¡ Qp` ABE _p dp` S>¡V$gp¡ \i¡ _l].

âd¡e  ः A¡L$ S> hsy®m_p (A\hp A¡L$ê$` hsy®mp¡_p) A¡L$ê$` Qp`p¡_u k„Ns Æhp A¡L$ê$` lp¡e R>¡. 

ApL©$rs 3.32dp„ A, B, C, D, E A¡L$ S> hsy®m 
`f_p tbvy$Ap¡ R>¡. Ap tbvy$Ap¡_¡ L$pfZ¡ A_¡L$ Qp`p¡ 

s¥epf \ep R>¡. Ap `¥L$u Qp` ABC A_¡ Qp` CDEdp„ 

A¡L$ A_¡ A¡L$ S> kpdpÞetbvy$ C R>¡. dpV¡$ Qp`  ABC 
A_¡ Qp` CDE _p dp`p¡_p¡ kfhpmp¡ Qp` ACE 
S>¡V$gp¡ \i¡. 

m(Qp` ABC) + m(Qp` CDE) = m(Qp` ACE)

`n  ः hsy®m_y„ L¡$ÞÖtbvy$ B R>¡ A_¡ Qp` APC @  Qp` DQE
kpÝe  ः Æhp AC @ Æhp DE
kprbsu ः (Mpgu S>Áep cfu_¡ kprbsu `|Z® L$fp¡.) 

   DABC A_¡ D DBE dp„, 

   bpSy> AB @ bpSy> DB ...(......................)
   bpSy> .... @ bpSy>  .....   (......................)  
   Ð ABC @ Ð DBE .....(A¡L$ê$` Qp`_u ìep¿ep)

  \ D ABC @ D DBE ..... (......................)
  \ Æhp AC @ Æhp DE .....(......................)

ApL©$rs 3.32

A

B
C

D

E

P

Q

A

B

C
D

E

ApL©$rs 3.33

âd¡e  ः A¡L$ S> hsy®m_u (A\hp A¡L$ê$` hsy®mp¡_u) A¡L$ê$` Æhp_p k„Ns Qp` A¡L$ê$` lp¡e R>¡.

`n ः hsy®m_y„ L¡$ÞÖtbvy$ O R>¡ A_¡ f¡M PQ s\p

  f¡M RS A¡ hsy®m_u A¡L$ê$` ÆhpAp¡ R>¡.

kpÝe ः Qp` PMQ @ Qp` RNS
  _uQ¡_u bpbsp¡_u Ýep_dp„ fpMu_¡ kprbsu 

gMp¡ b¡ Qp` A¡L$ê$` lp¡e s¡ dpV¡$ s¡d_u 
rÓÄep A_¡ dp` kdp_ lp¡hp Å¡CA¡. Qp` 

PMQ A_¡ Qp` RNS A¡L$ S> hsy®m_p 
Qp` R>¡ dpV¡$ s¡d_u rÓÄep kdp_ R>¡. 

P

QM

NO

R

S

ApL©$rs 3.34

Qp`p¡_p dp`p¡_p kfhpmp_p¡ NyZ^d® (Property of sum of measures of arcs)
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  (ii) Qp` ABC _y„ dp`  = Qp` AB  +  Qp` BC 
            _y„ dp`        _y„ dp`

       = 125° + 110° = 235°
     Qp` AC _y„ dp`  = 360° - Qp` ABC _y„ dp` 

       = 360° - 235° = 125°
    s¡ S> âdpZ¡ Qp` ACB _y„ dp` = 360° - 125° 
                       = 235°
    A_¡ Qp` BAC _y„ dp` = 360° - 110° 
             = 250°

A

B

C

O

ApL©$rs 3.35
DL¡$g	 ः	 (i)	Qp`p¡_p _pdp¡ -

    Qp` AB, Qp` BC, Qp` AC, Qp` ABC, Qp` ACB, Qp` BAC

Dv$p. (1)  O L¡$ÞÖ ^fphsp hsy®m `f A, B, C Ap 

   ÓZ tbvy$Ap¡ Aph¡gp R>¡. 

  (i) Ap ÓZ tbvy$Ap¡ Üpfp s¥epf \sp b^p 

Qp`p¡_p _pd gMp¡. 

  (ii) Qp` BC A_¡ Qp` AB _p dp` 

A_y¾$d¡ 110° A_¡ 125°  lp¡e sp¡ 

bpL$u_p v$f¡L$ Qp`p¡_p dp` gMp¡. 

  s¡_u Qp`p¡_p dp` S> s¡d_p k„Ns L¡$[ÞÖeL$p¡Z_p dp` lp¡e R>¡.  Ap L¡$[ÞÖeL$p¡Z d¡mhhp dpV¡$           

rÓÄep OP, OQ, OR A_¡ OS v$p¡fhu `X$i¡. s¡ v$p¡ep® bpv$ b_sp D OPQ A_¡ D ORS A¡L$ê$` 

R>¡ _¡ ?

  D`f_p b„_¡ âd¡ep¡ sd¡ A¡L$ê$` hsy®mp¡_p k„v$c®dp„ rkÝ^ L$fp¡. 

rhQpf L$fuA¡.

 • D`f Ap`¡gp `l¡gp âd¡edp„ gOyQp` APC A_¡ gOyQp` DQE _¡ A¡L$ê$` dp_hpdp„ Apìep R>¡. 

s¡d_p„ k„Ns Nyê$Qp`_¡ A¡L$ê$` dp_u_¡ `Z Ap âd¡e kprbs L$fu iL$pe L¡$ ? 

 • buÅ âd¡edp„ A¡L$ê$` Æhp_p k„Ns Nyê$Qp` A¡L$ê$` \i¡ L¡$ ? Æhp PQ A_¡ Æhp RS ìepk _ lp¡e 

sp¡ `Z Ap âd¡e kÐe R>¡ L¡$ ? 

��  NZ¡gp„  Dv$plfZp¡ ���

A\hp _uQ¡ dyS>b `Z gMu iL$pe. 
m(Qp` ABC) = m(Qp` AB) + 

m(Qp` BC)
    = 125° + 110° = 235°
m(Qp` AC) = 360° - m(Qp` ABC)
     = 360° - 235° = 125°
m(Qp` ACB) = 360° - m(Qp` AB)
     = 360° - 125° = 235°
m(Qp` BAC) = 360° - m(Qp` BC)
     = 360° - 110° = 250°



63

Dv$p. (2)  ApL©$rs 3.36dp„ T  L¡$ÞÖhpmp hsy®mdp„ g„bQp¡fk PQRS A„sN®s R>¡. sp¡ v$ip®hp¡ L¡$ -

   (i) Qp` PQ @ Qp` SR

   (ii) Qp` SPQ @ Qp` PQR

DL¡$g	 ः	 (i)					c PQRS g„bQp¡fk R>¡. 

   \ Æhp PQ @ Æhp SR ...(g„bQp¡fk_u kpdkpd¡_u bpSy>)

   \ Qp` PQ @ Qp` SR .....(A¡L$ê$` Æhp_p k„Ns Qp`)

  (ii)    Æhp PS @ Æhp QR ....(g„bQp¡fk_u kpdkpd¡_u bpSy>)

   \ Qp` SP @ Qp` QR .....(A¡L$ê$` Æhp_p k„Ns Qp`)

   \ Qp` SP A_¡ Qp` QR _p dp` kdp_ R>¡. 

   lh¡, Qp` SP A_¡ Qp` PQ _p dp`p¡_p¡ kfhpmp¡ 

    = Qp` PQ A_¡ Qp` QR _p dp`p¡_p¡ kfhpmp¡. 

   \ Qp` SPQ _y„ dp` = Qp` PQR _y„ dp`

   \ Qp` SPQ @ Qp` PQR

P
Q

T

R
S

ApL©$rs 3.36

(1) S>¡ M|Zp_y„ rifp¡tbvy hsy®m_y„ L¡$ÞÖ lp¡e R>¡ s¡_¡ L¡$[ÞÖeL$p¡Z L$l¡hpe R>¡.

(2) Qp`_p dp`_u ìep¿ep -  (i) gOyQp`_y„ dp` s¡d_p k„Ns L¡$[ÞÖeL$p¡Z_p dp` S>¡V$gy„ lp¡e R>¡. 

 (ii) Nyê$Qp`_y„ dp` = 360° - k„Ns gOyQp`_y„ dp`.  (iii) A^®hsy®m Qp`_y„ dp` 180° lp¡e R>¡. 

(3) b¡ Qp`_u rÓÄep A_¡ dp` kdp_ lp¡e sp¡ s¡ Qp` A¡L$ê$` lp¡e R>¡.

(4) A¡L$ S> hsy®m_p Qp` ABC A_¡ Qp` CDEdp„ Äepf¡ A¡L$ S> kpdpÞe tbvy$ C lp¡e, Ðepf¡ 
 m(Qp` ABC) + m(Qp` CDE) = m(Qp` ACE)
(5) A¡L$ S> hsy®m_p (A\hp A¡L$ê$` hsy®mp¡_p) A¡L$ê$` Qp`p¡_u k„Ns Æhp A¡L$ê$` lp¡e R>¡.

(6) A¡L$ S> hsy®m_u (A\hp A¡L$ê$` hsy®mp¡_u) A¡L$ê$` Æhp_p k„Ns Qp` A¡L$ê$` lp¡e R>¡. 

dlphfpk„N°l 3.3

ApL©$rs 3.37

G

E
F

C
D1. ApL©$rs 3.37dp„, C L¡$ÞÖhpmp hsy®m `f G, 

D, E A_¡ F tbvy$Ap¡ Aph¡gp„ ÐECF_y„ dp` 

70° A_¡ Qp` DGF_y„ dp` 200° lp¡e, 
sp¡  Qp` DE A_¡ Qp` DEF _p dp` ip¡^p¡. 

Ap Ýep_dp„ fpMuA¡.
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ApL©$rs 3.40

D

E

A B

C
H

I

F

G

2«. ApL©$rs 3.38dp„, D QRS kdcyS> R>¡.

 sp¡ kprbs L$fp¡ L¡$ -
 (1) Qp` RS @ Qp` QS @ Qp` QR
 (2) Qp` QRS _y„ dp` 240° lp¡e,

3. ApL©$rs 3.39 dp„,
 Æhp AB @ Æhp CD,
 sp¡ kprbs L$fp¡ L¡$ -
 Qp` AC @ Qp` BD

ÅZu gCA¡.

hsy®m A_¡ tbvy$, hsy®m A_¡ f¡Mp (õ`i®L$)$_p `fõ`f k„b„^ ^fphsp„ L¡$V$gpL$ NyZ^dp£ Ap`Z¡ Å¡ep. lh¡ 
Ap`Z¡ hsy®m A_¡ M|Zp k„b„r^s L¡$V$gpL$ NyZ^d® Å¡Ciy„. S>¡dp„_p L¡$V$gp„L$ NyZ^dp£ rhi¡ L©$rs Üpfp dprlsu 

d¡mhuiy„.

L©$rs I ः
C L¡$ÞÖ ^fphsy„ A¡L$ dp¡Vy„$ hsy®m v$p¡fp¡. ApL©$rs 3.40 dp„ v$ip®ìep dyS>b Æhp AB v$p¡fp¡. L¡$[ÞÖeL$p¡Z ACB  

ApL©$rs 3.39

A

BC

D

v$p¡fp¡. Æhp AB hX¡$ s¥epf \sp„ Nyê$Qp` `f tbvy$ D A_¡ 

gOyQp` `f tbvy$ E gp¡. 

(1) ÐADB A_¡ ÐACB dp`p¡. s¡d_p dp`p¡_u syg_p 

L$fp¡. 

(2) ÐADB A_¡ ÐAEB dp`p¡. s¡d_p dp`p¡_u syg_p 
L$fp¡. 

ApL©$rs 3.38

Q

R S
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(3) Qp` ADB `f F, G, H S>¡hp L¡$V$gp„L$ tbvy$Ap¡ gp¡. ÐAFB, ÐAGB, ÐAHB, ..... _p dp` ip¡^p¡.   
s¡d_p dp`p¡_u ÐADB _p dp` kp\¡ A_¡ `fõ`f syg_p L$fp¡. 

(4) Qp` AEB `f tbvy$ I  gp¡.  Ð AIB dp`p¡. s¡_p dp`_u Ð AEB _p dp` kp\¡ syg_p L$fp¡. 

 ApL©$rs Üpfp sd¡ L$f¡g r_funZp¡ _uQ¡ dyS>b li¡ -
 (1) Ð ACB _y„ dp` Ð ADB _p dp` L$fsp bdÏ„ R>¡. 

 (2) Ð ADB A_¡ Ð AEB _p dp`p¡_p¡ kfhpmp¡ 180° R>¡. 

 (3) Ð AHB, Ð ADB, Ð AFB, Ð AGB _p dp`p¡ kdp_ R>¡.

 (4) Ð AEB A_¡ Ð AIB _p dp`p¡ kdp_ R>¡.

ApL©$rs 3.41

ApL©$rs 3.42dp„, C L¡$ÞÖhpmy„ A¡L$ hsy®m R>¡. 
ÐPDQ_y„ rifp¡tbvy$ D hsy®m `f Aph¡gy„ R>¡. 

M|Zp_u bpSy> DP A_¡ DQ hsy®m_¡ A_y¾$d¡ tbvy$ 

A A_¡ B dp„ R>¡v¡$ R>¡. Ap M|Zp_¡ hsy®mdp„ A\hp 

Qp`dp„ A„sN®s \e¡gp¡ L$p¡Z L$l¡hpe R>¡. 

ApL©$rs 3.42dp„ ÐADB A¡ Qp` ADBdp„ 

A„sN®s L$p¡Z R>¡. 

P Q
C

T

R
S

L©$rs II ः

ApL©$rs 3.41dp„, v$ip®ìep dyS>b C L¡$ÞÖhpmy„ A¡L$ 

dp¡Vy„$ hsy®m v$p¡fp¡. s¡_p¡ ìepk f¡M PQ v$p¡fp¡. Ap ìepk hX¡$ 

s¥epf \sp„ b„_¡ A^®hsy®mp¡ `f tbvy$ R,S,T gp¡. ÐPRQ, 
ÐPSQ, ÐPTQ dp`p¡. Ap v$f¡L$ M|Zp L$pV$L$p¡Z R>¡ s¡ 

_p¢^p¡. 

ApL©$rs 3.42

A B

C

D

P Q

D`f_u L©$rs `f\u sd_¡ dm¡gp„ NyZ^dp£ A¡S> hsy®m A_¡ M|Zp k„b„^u âd¡ep¡ R>¡.

Ap`Z¡ lh¡ Ap âd¡ep¡_u kprbsu Å¡CA¡. s¡ `l¡gp„ L¡$V$guL$ k„opAp¡_p¡ `qfQe L$fu g¡hp¡ S>ê$fu R>¡.

A„sN®s L$p¡Z (Inscribed angle)
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ApL©$rs 3.44

ApL©$rs 3.45

A

B

C

x2x

2xE

O

A

B C

D

x
`n ः	 O L¡$ÞÖhpmp hsy®mdp„, ÐBAC A¡ Qp` 

BAC dp„ A„sN®s L$p¡Z R>¡. s¡dS> s¡ M|Zp 

hX¡$ Qp` BDC Ap„sqfs \e¡gp¡ R>¡.

kpÝe ः ÐBAC = 1

2
 m(Qp` BDC)

fQ_p	 ः qL$fZ AO v$p¡ep£. s¡ hsy®m_¡ E tbvy$dp„ R>¡v¡$ 

R>¡. rÓÄep OC v$p¡fp¡.

ApL©$rs 3.43
 (i) (ii) (iii) (iv) (v) (vi)

ApL©$rs 3.44dp„_p¡ Qp` Ap„sqfs Qp` _\u. 

L$pfZ L¡$ M|Zp_u bpSy> BC `f Qp`_y„ A¡L$ `Z 

AÐe„rbvy$ _\u. 

v$f¡L$ ApL©$rsdp„ ÐABC_p A„scp®Ndp„ Aphsp hsy®mQp`_¡ ÐABC_p¡ Ap„sqfs Qp` L$l¡hpe R>¡.   

Ap„sqfs Qp`_p AÐe„tbvy$ hsy®m A_¡ M|Zp_p R>¡v$_tbvy$ lp¡e R>¡. M|Zp_u v$f¡L$ bpSy> `f Qp`_y„ A¡L$ AÐe„tbvy$ 

lp¡hy„ S>ê$fu R>¡. 

ApL©$rs 3.43 dp„ (i), (ii) A_¡ (iii) ApL©$rsdp„ M|ZpA¡ A¡L$S> Qp` Ap„sqfs L$f¡gp¡ R>¡. Äepf¡ (iv), (v) 
A_¡  (vi)dp„ ApL©$rsdp„ v$f¡L$ M|ZpA¡ b¡ Qp` Ap„sqfs L$f¡gp R>¡. 

ApL©$rs (ii) A_¡ (v)dp„ M|Zp_u A¡L$ bpSy> A_¡ (vi) dp„ M|Zp_u b„_¡ bpSy> hsy®m_¡ õ`i£ R>¡ A¡ Ýep_dp„ 

gp¡.

A

A

A

A

A

A

B

B

B

B

B

B

C
C

C
C

C

C

Ap„sqfs Qp` (Intercepted arc)

_uQ¡_u ApL©$rs 3.43dp„, Ap`¡gu ApL©$rs (i) \u (vi) _y„ r_funZ L$fp¡.

A„sN®s L$p¡Z_p¡ âd¡e (Inscribed angle theorem)

âd¡e	 	 ः	 hsy®mdp„ A„sN®s L$p¡Z_y„ dp` s¡_p Ap„sqfs Qp`_p dp` L$fsp„ AX$Oy„ lp¡e R>¡.



67

kprbsu	 ः	 D AOC dp„,

  bpSy> OA @ bpSy> OC .... (A¡L$ S> hsy®m_u rÓÄep )
 \ ÐOAC = ÐOCA .....  (kdqÜc|S> rÓL$p¡Z_p¡ âd¡e)
   ÐOAC = ÐOCA = x (^pfsp) ...... (I)
  lh¡, ÐEOC = ÐOAC + ÐOCA .... (rÓL$p¡Z_p brlóL$p¡Z_p¡ âd¡e)
    = x° + x° = 2x°
  `f„sy ÐEOC L¡$[ÞÖeL$p¡Z R>¡. 
 \ m(Qp` EC) = 2x° .... (Qp`_p dp`_u ìep¿ep) ..... (II) 
 \ (I) A_¡ (II) `f\u,
  ÐOAC = ÐEAC = 1

2
 m(Qp` EC) ..... (III)

  Ap S> âdpZ¡, rÓÄep OB v$p¡fu_¡, ÐEAB = 1

2
 m(Qp` BE) kprbs L$fu iL$pe....... (IV)

 \ ÐEAC + ÐEAB = 1

2
 m(Qp` EC) + 1

2
 m(Qp` BE) .... (III) A_¡ (IV) `f\u

 \ ÐBAC = 1

2
 [m(Qp` EC) + m(Qp` BE)]

    = 1

2
 [m(Qp` BEC)] = 1

2
 [m(Qp` BDC)] ..... (V)

Ýep_dp„ fpMp¡ L¡$, hsy®mdp„ A„sN®s L$p¡Z A_¡ s¡ hsy®m_p„ L¡$ÞÖ k„b„^u ÓZ i¼espAp¡ fl¡gu R>¡. hsy®m_y„ L¡$ÞÖ 

M|Zp_u bpSy> `f li¡, A„scp®Ndp„ li¡ A\hp bpücpNdp„ li¡ Apdp„\u `l¡gu b¡ i¼esp rh^p_ (III) A_¡ 

rh^p_ (V) dp„ kprbs L$fu. lh¡ bpL$u fl¡gu ÓuÆ i¼esp_p¡ rhQpf L$fuA¡.

ApL©$rs 3.46  dp„, 

ÐBAC = ÐBAE - ÐCAE

 = 1

2
 m(Qp` BCE) - 1

2
 m(Qp` CE) 

       ...... (III) `f\u

 = 1

2
 [m(Qp` BCE) - m(Qp` CE)]

 = 1

2
 [m(Qp` BC)] ...... (VI) 

Ap âd¡e_y„ rh^p_ _uQ¡ dyS>b gMu iL$pe.

hsy®m_p Qp`¡ hsy®m_p L$p¡C`Z tbvy$ kp\¡ Ap„sf¡gp (subtended) M|Zp_y„ dp` s¡ Qp`¡ hsy®m_p L¡$ÞÖ kp\¡ 

Ap„sf¡gp M|Zp_p dp` L$fsp„ AX$Oy„ lp¡e R>¡. 

Ap âd¡e_p _uQ¡ Ap`¡g D`âd¡e_p rh^p_p¡ `Z _uQ¡ dyS>b gMu iL$pe.

ApL©$rs 3.46

A

B
C

O
E
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ApL©$rs 3.49

A
B

C

D

ApL©$rs 3.47 _p Ap^pf¡ `n A_¡ kpÝe gMp¡. 

_uQ¡_p âï_p¡_p¡ rhQpf L$fu_¡ kprbsu gMp¡. 

(1) Ð PQR hX¡$ Ap„sqfs Qp` L$ep¡ ? 

(2) Ð PSR hX¡$ Ap„„sqfs Qp` ¼ep¡ ? 

(3) A„sN®s L$p¡Z_y„ dp` A_¡ s¡_p hX¡$ Ap„sqfs 

Qp`_p dp` hÃQ¡ ip¡ k„b„^ lp¡e R>¡ ?

 bpSy>_u ApL©$rs 3.48_p Ap^pf¡ Ap âd¡e_p 

`n, kpÝe A_¡ kprbsu gMp¡.

ApL©$rs 3.47

ApL©$rs 3.48

`n	 ः	c  Q¾$ue R>¡. 

kpÝe ः Ð B + Ð D = 
   + Ð C = 180°

P

Q

C

T

R

S

A

B

C

X

M

2. A^®hsy®mdp„ A„sN®s L$p¡Z L$pV$L$p¡Z lp¡e R>¡. 

kprbsu	 ः	 Ð ADC A„sN®s L$p¡Z R>¡ A_¡ s¡Z¡ Qp` ABC  Ap„sqfs L$f¡gp¡ R>¡.

 \ ÐADC = 1

2
   .......... (I)

  s¡dS>   A„sN®s L$p¡Z R>¡ A_¡ Qp` ADC s¡_p¡ Ap„sqfs Qp` R>¡. 

A„sN®s L$p¡Z_p âd¡e_p D`âd¡ep¡ (Corollaries of inscribed angle theorem)

1. A¡L$ S> Qp`dp„ A„sN®s L$p¡Zp¡ A¡L$ê$` lp¡e R>¡. 

Q¾$ue QsyóL$p¡Z (Cyclic quadrilateral)

QsyóL$p¡Z_p Qpf¡e rifp¡tbvy$ A¡L$ S> hsy®m `f lp¡e sp¡ s¡ QsyóL$p¡Z_¡ Q¾$ue QsyóL$p¡Z L$l¡ R>¡. 

Q¾$ue QsyóL$p¡Z_p¡ âd¡e (Theorem of cyclic quadrilateral)

âd¡e  ः	 Q¾$ue QsyóL$p¡Z_p k„dyM (kpdkpd¡_p) L$p¡Zp¡ `fõ`f `|fL$ L$p¡Z lp¡e R>¡. 

_uQ¡_u Mpgu S>Áep `|Z® L$fu_¡ kprbsu gMp¡. 
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 \  = 1

2
 m(Qp` ADC) ..... (II)

 \ ÐADC +  = 1

2
  + 1

2
 m(Qp` ADC) .... [(I) A_¡ (II) ̀ f\u]

      = 1

2
 [  + m(Qp` ADC)]

      = 1

2
 ´ 360° ........ [Qp` ABC A_¡ Qp` ADC dmu_¡  

           `|Z® hsy®m b_¡ R>¡.]
      = 

       s¡ S> fus¡ ÐA + ÐC =   kprbs L$fu iL$pe. 

Q¾$ue QsyóL$p¡Z_p âd¡e_p¡ D`âd¡e  (Corollary of cyclic quadrilateral theorem)

âd¡e  ः	 Q¾$ue QsyóL$p¡Z_p¡ brlóL$p¡Z s¡_¡ k„gÁ_ A„s:k„dyM M|Zp_p¡ A¡L$ê$` lp¡e R>¡. 

Ap âd¡e_u kprbsu sd¡ gMp¡. 

rhQpf L$fuA¡.

D`f_p âd¡edp„ Ð B + Ð D = 180° kprbs L$ep® `R>u bpL$u_p k„dyM M|Zp_p dp`_p¡ kfhpmp¡  
180° R>¡, A¡ buÆ fus¡ kprbs L$fu iL$pe R>¡ ?

Q¾$ue QsyóL$p¡Z_p âd¡e_p¡ ârsâd¡e (Converse of cyclic quadrilateral theorem)

âd¡e  ः	 QsyóL$p¡Z_p k„dyM M|Zp `|fL$ lp¡e sp¡ s¡ QsyóL$p¡Z Q¾$ue lp¡e R>¡. 

  Ap âd¡e AâÐen `Ý^rs\u kprbs L$fu iL$pe R>¡. sd¡ âeÐ_ L$fp¡. 

D`f_p ârsâd¡e ̀ f\u Ap`Z_¡ Ýep_dp„ Apìey„ L¡$, QsyóL$p¡Z_p k„dyM M|Zp Å¡ ̀ |fL$ lp¡e sp¡ s¡ QsyóL$p¡Z_y„ 

`qfhs®ym lp¡e R>¡. 

âÐe¡L$ rÓL$p¡Z_y„ A¡L$ `qfhsy®m lp¡e R>¡. A¡ Ap`Z_¡ Mbf R>¡. `f„sy âÐe¡L$ QsyóL$p¡Z_y„ `qfhsy®m lp¡hy„ 

Å¡CA¡ A¡hy„ _\u, s¡ Ýep_dp„ gp¡. 

L$C ifs `|Z® \su lp¡e sp¡ s¡ QsyóL$p¡Z_¡ `qfhsy®m lp¡e R>¡ A¡V$g¡ L¡$ QsyóL$p¡Z_y„ rifp¡tbvy$Ap¡ A¡L$ S> hsy®m 

`f lp¡e R>¡ A¡ D`f_p âd¡e Üpfp Ap`Z_¡ kdÅe R>¡. 

buÆ A¡L$ Sy>v$u `qf[õ\rsdp„ Qpf Akdf¡M tbvy$Ap¡ Q¾$ue b_¡ R>¡. S>¡ _uQ¡_p âd¡edp„ v$ip®ìey„ R>¡. 
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âd¡e  ः	 f¡Mp_p b¡ rcÞ_ tbvy$, s¡ f¡Mp_u A¡L$ S> bpSy>A¡ Aph¡gp b¡ rcÞ_ tbvy$\u A¡L$ê$` M|Zp r_ròs 

L$fu iL$sp lp¡e, sp¡ s¡ Qpf tbvy$Ap¡ A¡L$ S> hsy®m `f lp¡e R>¡. 

`n	 ः	 tbvy$  B A_¡  C, f¡Mp AD _u A¡L$ S> 

bpSy>A¡ Aph¡gp R>¡. ÐABD @ ÐACD

kpÝe ः tbvy$ A, B, C, D A¡L$ S> hsy®m `f R>¡. 

(A¡V$g¡ L¡$ c ABCD Q¾$ue R>¡.) 

 Ap_u `Z AâÐen kprbsu Ap`u iL$pe.

x
x

A

B
C

D
ApL©$rs 3.50

L

N

35°

M

ApL©$rs 3.51

rhQpf L$fuA¡.

D`f_p¡ âd¡e ¼ep âd¡e_p¡ ârsâd¡e R>¡ ?

���  NZ¡gp„  Dv$plfZp¡  ���
Dv$p. (1)  ApL©$rs 3.51 dp„, Æhp LM @ Æhp LN
  Ð L = 35° lp¡e sp¡,

  (i) m(Qp` MN) = L$¡$V$gp?

  (ii) m(Qp` LN) = L$¡$V$gp?

DL¡$g 	 ः	 (i)	Ð L = 1

2
 m(Qp` MN) ...... (A„sN®s L$p¡Z_p¡ âd¡e )

  \    35  = 1

2
 m(Qp` MN)

  \ 2 ´ 35 = m(Qp` MN) = 70°
  (ii) m(Qp` MLN) = 360° - m(Qp` MN) ...... (Qp`_p dp`_u ìep¿ep)
       = 360° - 70° = 290°
  lh¡, Æhp LM @ Æhp LN
  \ Qp` LM @ Qp` LN
  `f„sy m(Qp` LM) + m(Qp` LN) = m(Qp` MLN) = 290°(Qp`_p kfhpmp_p¡ NyZ^d®)

  m(Qp` LM) = m(Qp` LN) = 
290°

2
 = 145°

  A\hp, (ii) Æhp LM @ Æhp LN
  \ Ð M = Ð N ...... (kdqÜc|S> rÓL$p¡Z_p¡ âd¡e)
  \ 2 Ð M = 180° - 35° = 145°

  \ Ð M = 
145°

2
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  \ m(Qp` LN) = 2 ´ Ð M 

           = 2 ´ 145°
2

 

           = 145°

Dv$p. (2)  ApL©$rs 3.52dp„, Æhp PQ A_¡ Æhp RS A¡L$buÅ_¡ tbvy$ Tdp„ R>¡v¡$ R>¡. 

(i) Å¡  ÐSTQ = 58°  A_¡  ÐPSR = 24°,  
sp¡ m(Qp` SQ) ip¡^p¡. 

(ii) Ð STQ = 1

2
 [m(Qp` PR) + m(Qp` SQ)]  

s¡ QL$pku Sy>Ap¡. 

(iii) Æhp PQ A_¡ Æhp RS hÃQ¡_p M|Zp_y„ dp` 

 L$p¡C`Z lp¡e sp¡ `Z  

ÐSTQ = 1

2
 [m(Qp` PR) + m(Qp` SQ)] 

 kprbs L$fp¡.

(iv) Ap Dv$plfZ Üpfp kprbs \sp¡ NyZ^d® iåv$p¡dp„ gMp¡. 

DL¡$g ः (i) ÐSPQ = ÐSPT = 58° - 24° = 34° ....... (rÓL$p¡Z_p brlóL$p¡Z_p¡ âd¡e)
   m(Qp` QS) = 2 ÐSPQ = 2 ´ 34° = 68°

  (ii) m(Qp` PR) = 2 ÐPSR = 2 ´ 24° = 48°
   lh¡,  1

2
 [m(Qp` PR) + m(Qp` SQ)] =  1

2
 [48 + 68]

           = 1

2
 ´ 116 = 58°

           = ÐSTQ

  (iii) _uQ¡_u Mpgu S>Áep `|Z® L$fu_¡ Ap NyZ^d®_u kprbsu gMp¡. 

    ÐSTQ = ÐSPQ +  ....... (rÓL$p¡Z_p brlóL$p¡Z_p¡ âd¡e)

      =  1

2
 m(Qp` SQ) +  ....... (A„sN®s L$p¡Z_p¡ âd¡e)

      = 1

2
 [  + ]

  (iv) hsy®m_u ÆhpAp¡ A¡L$buÅ_¡ hsy®m_p A„scp®Ndp„ R>¡v$su lp¡e sp¡ ÆhpAp¡ hÃQ¡_p M|Zp_y„ 
dp`, s¡ M|Zp hX¡$ Ap„sqfs \e¡gp Qp` A_¡ s¡_p rhfyÝ^ M|Zp hX¡$ Ap„sqfs \e¡gp¡ Qp`, 

s¡d_p Qp`_p„ dp`p¡_p kfhpmp L$fsp„ AX$Oy„ lp¡e R>¡. 

ApL©$rs 3.52

P

Q

TR

S
24°

58°
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Dv$p. (3)  hsy®m_u ÆhpAp¡_p¡ kdph¡i L$fsu f¡MpAp¡, hsy®m_p bpücpNdp„ R>¡v$su lp¡e sp¡ s¡ f¡MpAp¡ hÃQ¡_p 
M|Zp_y„ dp`, s¡ M|Zp hX¡$ Ap„sqfs \e¡gp Qp`p¡_p dp`_p saphs L$fsp„ AX$Oy„ lp¡e R>¡, A¡d kprbs 

L$fp¡.

`n	 ः	 hsy®m_u Æhp AB A_¡ Æhp CD  
  s¡ hsy®m_p bpücpN tbvy$ E dp„ R>¡v¡$ R>¡.

kpÝe ः ÐAEC= 1

2
[m(Qp` AC)-m(Qp` BD)]

fQ_p	 ः f¡M AD v$p¡fp¡.

kprbsu ः Ap NyZ^d®_u kprbsu, D`f_p Dv$p.(2)dp„ 
Ap`¡gu kprbsu âdpZ¡ Ap`u iL$pe. s¡ dpV¡$ 

D AED _p M|Zp, s¡dS> rÓL$p¡Z_p brlóL$p¡Z 

hN¡f¡_p¡ rhQpf L$fu_¡ kprbsu gMp¡.

ApL©$rs 3.53

E

A

B

C

D

(9) bpSy>_u ApL©$rs 3.54dp„, 

 (i) ÐAEC = 1

2
 [m(Qp` AC) + m(Qp` DB)] 

 (ii) ÐCEB= 1

2
 [m(Qp` AD) + m(Qp` CB)] 

ApL©$rs 3.54

E

A

BC

D

(1) hsy®mdp„ A„sN®s L$p¡Z_y„ dp`, s¡_p Ap„sqfs Qp`_p dp` L$fsp„ AX$Oy„ lp¡e R>¡. 

(2) hsy®mdp„ A¡L$ S> Qp`dp„ A„sN®s L$p¡Zp¡ A¡L$ê$` lp¡e R>¡. 

(3) A^®hsy®mdp„ A„sN®s L$p¡Z L$pV$L$p¡Z lp¡e R>¡. 

(4) QsyóL$p¡Z_p Qpf¡e rifp¡qbvy$Ap¡ A¡L$ S> hsy®m `f lp¡e sp¡ s¡ QsyóL$p¡Z_¡ Q¾$ue QsyóL$p¡Z L$l¡ R>¡.

(5) Q¾$ue QsyóL$p¡Z_p k„dyM (kpdkpd¡_p) L$p¡Zp¡ `fõ`f `|fL$L$p¡Z lp¡e R>¡. 

(6) Q¾$ue QsyóL$p¡Z_p¡ brlóL$p¡Z s¡_p k„gÁ_ A„s:k„dyM M|Zp_¡ A¡L$ê$` lp¡e R>¡.

(7) QsyóL$p¡Z_p k„dyM M|Zp `|fL$ lp¡e sp¡ s¡ QsyóL$p¡Z Q¾$ue lp¡e R>¡.

(8) f¡Mp_p b¡ rcÞ_ tbvy$, s¡ f¡Mp_u A¡L$ S> bpSy>A¡ Aph¡gp b¡ rcÞ_ tbvy$Ap¡\u A¡L$ê$` M|Zp r_ròs L$fu 

iL$sp lp¡e, sp¡ s¡ Qpf tbvy$Ap¡ A¡L$ S> hsy®m `f lp¡e R>¡. 

Ap Ýep_dp„ fpMuA¡.
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(10) bpSy>_u ApL©$rs 3.55dp„, 

          ÐBED = 1

2
 [m(Qp`  BD) - m(Qp` AC)]

1. ApL©$rs 3.56dp„, O L¡$ÞÖhpmp hsy®m_u Æhp  

AB_u g„bpC s¡ hsy®m_u rÓÄep S>¡V$gu R>¡. sp¡ 

(1) ÐAOB (2) ÐACB (3) Qp` AB A_¡ 

(4) Qp` ACB _p dp` ip¡^p¡.

2. ApL©$rs 3.57dp„, c PQRS Q¾$ue QsyóL$p¡Z R>¡. 
bpSy> PQ @ bpSy> RQ. ÐPSR = 110°lp¡e 

sp¡,  (1) ÐPQR = L¡$V$gp ? 

  (2) m(Qp` PQR) = L¡$V$gp ? 

  (3) m(Qp` QR) = L¡$V$gp ?

  (4) ÐPRQ = L¡$V$gp ?

3. Q¾$ue c MRPNdp„, ÐR = (5x - 13)° A_¡ ÐN = (4x + 4)°, lp¡e sp¡ ÐR A_¡ ÐN _p dp` 

ip¡^p¡. 

4. ApL©$rs 3.58dp„, f¡M RS A¡ O  L¡$ÞÖhpmp hsy®m_p¡ 

ìepk R>¡. tbvy$ T A¡ hsy®m_p bpücpNdp„_y„ tbvy$ 

R>¡. sp¡ ÐRTS gOyL$p¡Z R>¡. s¡ v$ip®hp¡.

ApL©$rs 3.56

E

A

B

C

D

A B

C

O

dlphfpk„N°l 3.4

ApL©$rs 3.57

P

Q

R

S

5. L$p¡C`Z g„bQp¡fk Q¾$ue QsyóL$p¡Z lp¡e R>¡ s¡ kprbs L$fp¡. 

O

T

R S

ApL©$rs 3.58

ApL©$rs 3.55
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6. ApL©$rs 3.59 dp„, f¡M YZ A_¡ f¡M XT  
D WXY _p rifp¡g„b R>¡ S>¡ tbvy$ P dp„ R>¡v¡$ R>¡. 

sp¡ kprbs L$fp¡ L¡$,

 (1) c WZPT Q¾$ue R>¡. 

 (2) tbvy$ X, Z, T, Y A¡L$ S> hsy®m `f R>¡. 

7. ApL©$rs 3.60dp„, m(Qp` NS) = 125°, 
m(Qp` EF) = 37°, sp¡ ÐNMS_y„ dp` 

ip¡^p¡. 

8. ApL©$rs 3.61dp„, Æhp AC A_¡ Æhp DE  
 tbvy$ Bdp„ R>¡v¡$ R>¡. Å¡ ÐABE = 108°  
 A_¡ m(Qp` AE) = 95° sp¡ m(Qp` DC)  
 ip¡^p¡. 

ÅZu gCA¡.

L©$rs ः
A¡L$ dp¡Vy„$ hsy®m v$p¡fp¡. ApL©$rs 3.62dp„, v$ip®ìep dyS>b A¡L$ Æhp AC v$p¡fp¡ hsy®m `f L$p¡C`Z  A¡L$

ApL©$rs 3.59

ApL©$rs 3.60

ApL©$rs 3.61

E

FM

N

S

EA

B

CD

P

W

Y

Z

T

X

tbvy$ B gp¡. A„sN®s L$p¡Z ÐABC v$p¡fp¡. 

ÐABC dp`p¡ A_¡ _p¢^u fpMp¡. 

lh¡, ApL©$rs 3.63dp„ v$ip®ìep dyS>b hsy®m_u 

õ`i®L$ f¡M CD v$p¡fp¡. ÐACD_y„ dp` dp`p¡. 

ApL©$rs 3.62
A

B

C

ApL©$rs 3.63

A

B

C

D
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ApL©$rs 3.64(i)

M

A

B C
D

`n		 ः	 M L¡$ÞÖhpmp hsy®m `f Ð ABC_y„ rifp¡tbvy$ R>¡. s¡_u bpSy> BC hsy®m_¡ õ`i£ R>¡ A_¡ bpSy> BA 
hsy®m_¡ A tbvy$dp„ R>¡v¡$ R>¡. Qp` ADB A¡ Ð ABC  hX¡$ Ap„sqfs Qp` R>¡. 

kpÝe ः Ð ABC = 1

2
 m(Qp` ADB)

kprbsu	 ः	 Ap âd¡e_u kprbsu, ÓZ i¼espAp¡_p¡ rhQpf L$fu_¡ Ap`hu `X$i¡.

 (1) ApL©$rs 3.64 (i) dyS>b, hsy®m_y„ L¡$ÞÖ M A¡ Ð ABC _u bpSy> `f Aph¡gy„ lp¡hp\u,

  Ð ABC = Ð MBC = 90° ..... (õ`i®L$-rÓÄep âd¡e).....(I)
  Qp`  ADB A¡ A^®hsy®m R>¡. 

 \ m(Qp` ADB) = 180° ..... (Qp`_p dp`_u ìep¿ep).....(II)
  (I) A_¡ (II) `f\u

  Ð ABC = 1

2
 m(Qp` ADB)

 (2) ApL©$rs 3.64 (ii) dyS>b hsy®m_y„ L¡$ÞÖ  M A¡ Ð ABC _p bpücpNdp„ Aph¡gy„ R>¡,

  rÓÄep MA A_¡ rÓÄep MB v$p¡fuiy„. 

  lh¡,  Ð MBA = Ð MAB ..... (kdqÜcyS> rÓL$p¡Z_p¡ âd¡e)
  s¡d S>,  Ð MBC = 90° ..... (õ`i®L$-rÓÄep âd¡e) ..... (I)  

ApL©$rs 3.64

M M M
F

E

A

A A

B B BC C C

D D
D

x
y

x

   (i) (ii) (iii)

sd_¡ Å¡hp dmi¡ L¡$, ÐACD_y„ dp`, ÐABC _p dp` S>¡V$gy„ S> R>¡.

ÐABC = 1

2
 m(Qp` AC) A¡ sd¡ ÅZp¡ S> R>p¡. 

Ap `f\u r_óL$j® _uL$m¡ R>¡ L¡$, ÐACD_y„ dp` `Z (Qp` AC) _p dp` L$fsp„ AX$Oy„ R>¡. 

hsy®m_p õ`i®L$_p¡ Ap `Z A¡L$ dlÒh_p¡ NyZ^d® R>¡ s¡ Ap`Z¡ lh¡ kprbs L$fuiy„.

õ`i®L$-R>¡v$L$ M|Zp_p¡ âd¡e (Theorem of angle between tangent and secant)

âd¡e  ः hsy®m ̀ f rifp¡tbvy$ lp¡e s¡hp M|Zp_u A¡L$ bpSy> hsy®m_p¡ õ`i®L$ lp¡e A_¡ buÆ bpSy> hsy®m_¡ buÅ 
A¡L$ tbvy$dp„ R>¡v$su lp¡e sp¡, s¡ M|Zp_y„ dp` s¡_p Ap„sqfs Qp`_p dp` L$fsp„ AX$Oy„ lp¡e R>¡. 
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  Ð MBA = Ð MAB = x, Ð ABC = y ^pfsp„,

  Ð AMB = 180 - (x + x) = 180 - 2x
  Ð MBC = Ð MBA + Ð ABC = x + y 
 \ x + y = 90°   \ 2x + 2y = 180°
  D AMBdp„, 2x + Ð AMB = 180°
           \ 2x + 2y = 2x + Ð AMB
         \ 2y  = Ð AMB

         \ y   = Ð ABC = 1

2
Ð AMB = 1

2
 m(Qp` ADB)

 (3) ApL©$rs 3.64 (iii) _p Ap^pf¡, _uQ¡_u Mpgu S>Áep ̀ |Z® L$fu_¡ ÓuÆ i¼esp rhi¡_u kprbsu ̀ |Z® L$fp¡.

  qL$fZ  BC_p¡ rhfyÝ^ qL$fZ  v$p¡ep£.

  lh¡, ÐABE = 1

2
 m( ) ...... (2) dp„ kprbs L$e®y. 

    180 -  = ÐABE ..... (kyf¡M M|Zp_u Å¡X$)

 \ 180 -  =  1

2
 m(Qp` AFB) 

     =  1

2
 [360 - m( )]

 \ 180 - ÐABC = 180 - 1

2
 m(Qp` ADB)

 \ -ÐABC = - 1

2
 m( )

 \ ÐABC = 1

2
 m(Qp` ADB)

õ`i®L$-R>¡v$L$_p M|Zp_p âd¡e_y„ `ep®eu rh^p_

ApL©$rs 3.64(iii)

ApL©$rs 3.64(ii)

M
A

B C
Dx

y

x

M
F

E

A

B C

D

ApL©$rs 3.65dp„ f¡M AB A¡ hsy®m_p¡ R>¡v$L$ A_¡ f¡Mp 
BC A¡ hsy®m_p¡ õ`i®L$ R>¡. Qp` ADB A¡ Ð ABC 
hX¡$ Ap„sqfs Qp` R>¡. Æhp AB hsy®m_y„ b¡ cpNdp„ 
rhcpS>_ L$f¡ R>¡. b„_¡ Qp` `fõ`f_p rhfyÝ^ Qp` R>¡. 
lh¡ Qp` ADB _p rhfyÝ^ Qp` `f tbvy$ T gu^y„.

D`f_p âd¡e `f\u, 

Ð ABC = 1

2
 m (Qp` ADB) = Ð ATB. 

\ व hsy®m_p¡ õ`i®L$ A_¡ õ`i®tbvy$dp„\u v$p¡f¡gu Æhp hÃQ¡_p M|Zp_y„ dp`, s¡ M|Zp hX¡$ Ap„sqfs Qp`_p rhfyÝ^ 
Qp`dp„_p A„sN®s L$p¡Z S>¡V$gy„ lp¡e R>¡.

ApL©$rs 3.65

A

B C

D

T
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P

Q

U

T

O

R

S

`n	 ः P L¡$ÞÖhpmp hsy®mdp„ Æhp AB  
  A_¡ Æhp CD, hsy®m_p A„scp®Ndp„  
  tbvy$ E dp„ R>¡v¡$ R>¡. 

kpÝe ः AE ´ EB = CE ´ ED
fQ_p	 ः f¡M AC A_¡ f¡M DB v$p¡fp¡.

kprbsu	 ः	 D CAE A_¡ D BDE dp„,

  Ð AEC @ Ð DEB  ..... (ArcL$p¡Z)
  Ð CAE @ Ð BDE  ..... (A¡L$ S> Qp`_p A„sN®s L$p¡Z)
 \ D CAE ~ D BDE  ..... (M| M| kê$`sp L$kp¡V$u )

 \ AE

DE
=

CE

BE
  ..... (kê$` rÓL$p¡Z_u k„Ns bpSy>)

 \ AE ´ EB = CE ´ ED

P

E

A

B
C

D

ApL©$rs 3.67

ApL©$rs 3.66

rhQpf L$fuA¡.

ApL©$rs 3.67 dp„ f¡M AC A_¡ f¡Mp DB v$p¡fu_¡ Ap`Z¡ âd¡e kprbs L$ep£. s¡_¡ bv$g¡ f¡M AD A_¡ f¡M 

CB v$p¡fu_¡ Ap âd¡e kprbs L$fu iL$pe L¡$ ?

õ`i®L$-R>¡v$L$_p M|Zp_p âd¡e_p¡ ârsâd¡e

hsy®m_u Æhp_p A¡L$ A„Ðetbvy$dp„\u ̀ kpf \su f¡Mp, s¡ f¡Mp A_¡ Æhp hX¡$ b_sp M|Zp_y„ dp` s¡ M|Zp_p 

Ap„sqfs Qp` L$fsp„ AX$Oy„ lp¡e, sp¡ s¡ f¡Mp s¡ hsy®m_p¡ õ`i®L$ lp¡e R>¡. 

ApL©$rs 3.66 dp„, 

Å¡  Ð PQR = 1

2
 m(Qp` PSQ) lp¡e,  

[ A\hp Ð PQT = 1

2
 m(Qp` PUQ) lp¡e,]

sp¡ s¡ f¡Mp TR hsy®m_p¡ õ`i®L$ lp¡e R>¡. Ap ârsâd¡e_p¡ D`ep¡N, hsy®m_p õ`i®L$ v$p¡fhp_u A¡L$ fQ_p dpV¡$ 

\pe R>¡. Ap âd¡e_u AâÐen kprbsu Ap`u iL$pe.

Æhp_p Ap„sR>£v$_p¡ âd¡e (Theorem of internal division of chords)

A¡L$ S> hsy®m_u b¡ Æhp Äepf¡ hsy®m_p A„scp®Ndp„ R>¡v¡$ Ðepf¡ A¡L$ Æhp_p \e¡gp b¡ cpNp¡_u g„bpC_p¡ 

NyZpL$pf A¡ buÆ Æhp_p b¡ cpN_u g„bpC_p NyZpL$pf S>¡V$gp¡ lp¡e R>¡.
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h^y dprlsu dpV¡$

ApL©$rs 3.67dp„, Æhp AB _p dÝetbvy$ E _¡ gu^¡ Æhp_p AE A_¡ EB A¡hp b¡ cpN \pe R>¡.    

f¡M AE A_¡ f¡M EB A¡ `pk`pk¡_u bpSy> lp¡e A¡hp¡ g„bQp¡fk v$p¡fuA¡ sp¡ AE ´ EB s¡ g„bQp¡fk_y„ 

n¡Óam \i¡. s¡ S> fus¡ CE ´ ED A¡ Æhp CD _p b¡ cpN\u b_sp g„bQp¡fk_y„ n¡Óam li¡. Ap`Z¡ 

AE ´ EB = CE ´ ED kprbs L$e¯y.  
Ap\u Ap âd¡e _¡ buÅ iåv$p¡dp„ _uQ¡ âdpZ¡ gMu iL$pe.
A¡L$ S> hsy®m_u b¡ Æhp hsy®m_p A„scp®Ndp„ R>¡v$su lp¡e, sp¡ A¡L$ Æhp_p b¡ cpN\u b_sp 

g„bQp¡fk_y„ n¡Óam A¡ buÆ Æhp_p b¡ cpNp¡\u b_sp g„bQp¡fk_p n¡Óam S>¡V$gy„ lp¡e R>¡. 

D`f Ap`¡g âd¡e_p rh^p_ A_¡ ApL©$rs_p Ap^pf¡ 

`n A_¡ kpÝe sd¡ _½$u L$fp¡.

fQ_p	 ः f¡M AD A_¡ f¡M BC v$p¡ep®. 

  Mpgu S>Áep `|Z® L$fu_¡ kprbsu gMp¡.

kprbsu	 ः	 D ADE A_¡ D CBEdp„,

  Ð AED @   .......... (kpdpÞe M|Zp¡ )
  Ð DAE @ Ð BCE .......... ( )
 \D ADE ~  .......... ( )

 \ (AE)  =  .......... (kê$` rÓL$p¡Z_u k„Ns bpSy>)

 \  = CE ´ ED

ApL©$rs 3.68

E

A
B

C

D

Æhp_p bpü R>¡v$__p¡ âd¡e (Theorem of external division of chords)

A¡L$ S> hsy®m_u Æhp AB A_¡ CD _p¡ kdph¡i L$fsp R>¡v$L$ `fõ`f hsy®m_p bpücpNdp„ Aph¡gp tbvy$ E 

dp„ R>¡v$sp lp¡e, sp¡ AE ´ EB = CE ´ ED.
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(1) ApL©$rs 3.70 A_ykpf, 

 AE ´ EB = CE ´ ED
 Ap NyZ^d®_¡ Æhp_p Ap„sfR>¡v$__p¡ âd¡e 

L$l¡hpe R>¡. 

ApL©$rs 3.69

âd¡e_p D`f Ap`¡g rh^p__¡ Ýep_dp„ fpMu_¡ `n A_¡ kpÝe 

_¼L$u L$fp¡. 

fQ_p	 ः f¡M TA A_¡ f¡M TB v$p¡fp¡. 

kprbsu	 ः	 D EAT A_¡ D ETB dp„,

  Ð AET @ Ð TEB ... (kpdpÞe M|Zp¡ )
  Ð ETA @ Ð EBT.... (õ`i®L$-R>¡v$L$_p¡ âd¡e)
 \ D EAT ~ D ETB ... (M|-M| kê$`sp L$kp¡V$u)

 \ ET

EB
=

EA

ET
 ..... (kê$` rÓL$p¡Z_u k„Ns bpSy>)

 \ EA ´ EB = ET2

(2) ApL©$rs 3.71  A_ykpf, 

 AE ´ EB = CE ´ ED
 Ap NyZ^d®_¡ Æhp_p bpüR>¡v$__p¡ âd¡e 

L$l¡hpe R>¡. 

(3) ApL©$rs 3.72 A_ykpf, 

 EA ´ EB = ET2

 Ap NyZ^d®_¡ õ`i®L$-R>¡v$L$ f¡MpM„X$p¡_p¡ 

âd¡e L$l¡hpe R>¡..

ApL©$rs 3.70

ApL©$rs 3.71

ApL©$rs 3.72

B

C D E

A

E

A

B

C

D

E
A

B

T

A

B

E

T

õ`i®L$-R>¡v$L$ f¡MpM„X$p¡_p¡ âd¡e (Tangent secant segments theorem)

hsy®m_p bpücpNdp„_p tbvy$ E dp„\u v$p¡f¡gp¡ R>¡v$L$ hsy®m_¡ tbvy$ A A_¡ B dp„ R>¡v$sp¡ lp¡e A_¡ s¡ S> 

tbv$dp„\u `kpf \sp¡ õ`i®L$ hsy®m_¡ tbvy$ T dp„ õ`i®sp¡ lp¡e, sp¡ EA ´ EB = ET2

Ap Ýep_dp„ fpMuA¡.
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���  NZ¡gp„  Dv$plfZp¡  ���

Dv$p. (1)  ApL©$rs 3.73 dp„, f¡M PS hsy®m_p¡ õ`i®L$ R>¡. 
  f¡Mp PR hsy®m_p¡ R>¡v$L$ R>¡.  
  Å¡ PQ = 3.6, 
  QR = 6.4 sp¡ PS ip¡^p¡.

DL¡$g	 ः	 PS2 = PQ ´ PR .... (õ`i®L$-R>¡v$L$ f¡MpM„X$_p¡ âd¡e)
   = PQ ´ (PQ + QR)
   = 3.6 ´ [3.6 + 6.4]
   = 3.6 ´ 10
   = 36
 \PS = 6

  ApL©$rs 3.74 dp„, Æhp MN A_¡  
  Æhp RS `fõ`f P tbvy$dp„ R>¡v¡$ R>¡. 

  Å¡ PR = 6, PS = 4, MN = 11
  sp¡ PN ip¡^p¡.

DL¡$g	 ः	 Æhp_p Ap„sfR>¡v$__p âd¡e `f\u,

  PN ́  PM = PR ́  PS... (I)
  PN = x ^pfp¡. \PM = 11 - x
  Ap qL„$ds rh^p_ (I) dp„ d|L$sp„,
  x (11 - x) = 6 ´ 4
 \ 11x - x2 - 24 = 0
 \  x2 - 11x + 24 = 0
 \ (x - 3) (x - 8) = 0
 \ x - 3 = 0 A\hp x - 8 = 0
 \ x = 3 A\hp x = 8
 \ PN = 3 A\hp PN = 8

ApL©$rs 3.73

ApL©$rs 3.74

P

Q

R

S

Dv$p. (2)  

S

M

P

N

R
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Dv$p. (3)  ApL©$rs 3.75dp„, b¡ hsy®mp¡ A¡L$buÅ_¡ 

tbvy$ X A_¡ Y dp„ R>¡v¡$ R>¡. f¡Mp XY 
`f_p tbvy$ M dp„\u v$p¡f¡gp õ`i®L$p¡ s¡ 

hsy®mp¡_¡ tbvy$ P A_¡ Q dp„ õ`i® L$f¡ R>¡. 
  kprbs L$fp¡, f¡M PM @ f¡M QM.

kprbsu	 ः	 Mpgu S>Áep `|Z® L$fu_¡ kprbsu gMp¡.

  f¡Mp MX b„_¡ hsy®mp¡_u kpdpÞe  ........ R>¡. 

 \PM2 = MY ́  MX ..... (I)
  s¡dS> ....... = ....... ´ ....... , (õ`i®L$-R>¡v$L$ f¡MpM„X$_p¡ âd¡e) ..... (II)
 \ rh^p_ (I) A_¡ (II) `f\u ...... = QM2

 \ PM =QM
  f¡M  PM @ f¡M QM

ApL©$rs 3.76dp„, f¡Mp PQ, O A¡ L¡$ÞÖhpmp hsy®m_p¡ 

ìepk R>¡. hsy®m `f tbvy$ R Aph¡gy„ R>¡.

f¡M RS ^ f¡M PQ. 
sp¡ kprbs L$fp¡ - SR A¡ PS A_¡ 

SQ _y„ cp¥rdrsL$ dÝe R>¡. 

[A¡V$g¡ L¡$ SR2 = PS ´ SQ]

ApL©$rs 3.75

P QY
M

X

ApL©$rs 3.76

Dv$p. (4)  

P

Q

T O

R

S

DL¡$g	 ः	 _uQ¡ Ap`¡gp `Nq\ep hX¡$ kprbsu gMp¡. 

  (1) qL$fZ RS v$p¡fp¡. s¡ hsy®m_¡ S>¡ tbvy$dp„ R>¡v¡$ R>¡ s¡ tbvy$_¡ T _pd Ap`p¡.

  (2) RS = TS v$ip®hp¡.

  (3) Æhp_p Ap„sR>£v$__p âd¡e_p¡ D`ep¡N L$fu_¡ kdp_sp gMp¡. 

  (4) RS = TS hp`fu_¡ kpÝe rkÝ^ L$fp¡. 

rhQpf L$fuA¡.

(1) D`f_u ApL©$rs 3.76dp„ f¡M PR A_¡ f¡M RQ v$p¡fsp D PRQ ¼ep âL$pf_p¡ rÓL$p¡Z li¡ ? 

(2) D`f_p Dv$p. (4) dp„ kprbs L$f¡g NyZ^d® Ap `l¡gp `Z Sy>v$u `Ý^rs \u kprbs L$ep£ R>¡ L¡$ ?
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dlphfpk„N°l 3.5  
1. ApL©$rs 3.77dp„, tbvy$ Q õ`i®tbvy$ R>¡.

 Å¡ PQ = 12, PR = 8, 
 sp¡ PS = L$¡$V$gp ?  RS = L$¡$V$gp ? 

2. ApL©$rs 3.78dp„, Æhp MN A_¡ RS 
 A¡L$buÅ_¡ tbvy$ Ddp„ R>¡v¡$ R>¡. 

 (1) Å¡ RD = 15, DS = 4,
     MD = 8 sp¡ DN = L$¡$V$gp ? 

 (2) Å¡ RS = 18, MD = 9,
     DN = 8 sp¡ DS = L$¡$V$gp ? 

3. ApL©$rs 3.79dp„, tbvy$ B õ`i®tbvy$  
 A_¡ tbvy$ O hsy®mL¡$ÞÖ R>¡. 

 f¡Mp OE ^ f¡Mp AD, AB = 12, 
 AC = 8, lp¡e sp¡ (1) AD (2) DC 
 A_¡ (3) DE ip¡^p¡.

4. ApL©$rs 3.80dp„, Å¡ PQ = 6, 
 QR = 10, PS = 8 lp¡e

 sp¡ TS = L$¡$V$gp ? 

5. ApL©$rs 3.81dp„, f¡M EF ìepk A_¡  
 f¡M DF õ`i®L$ f¡MpM„X$ R>¡. hsy®m_u rÓÄep  
 r  R>¡. sp¡ kprbs L$fp¡ -
 DE ´ GE = 4r2

E

O A

B

C
D

ApL©$rs 3.80

P

Q

R

S

ApL©$rs 3.81

M

ND

R

S

P

Q

T

R

S

H

G

FE

D

ApL©$rs 3.77

ApL©$rs 3.78

ApL©$rs 3.79
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k„L$uZ® âï_k„N°l 3

1. _uQ¡_p v$f¡L$ D`âï_p¡ dpV¡$ Qpf `ep®ep¡ Ap`¡gp R>¡. s¡dp„\u ep¡Áe `ep®e `k„v$ L$fp¡. 

 (1) A_y¾$d¡ 5.5 k¡du A_¡ 3.3 k¡du rÓÄep ^fphsp b¡ hsy®mp¡ `fõ`f õ`i£ R>¡. s¡d_p L¡$ÞÖp¡ hÃQ¡_y„ 

A„sf L¡$V$gp k¡du R>¡ ?

   (A) 4.4  (B) 8.8  (C) 2.2  (D) 8.8 A\hp 2.2
 (2) `fõ`f R>¡v$sp„ b¡ hsy®mp¡ A¡L$buÅ_p L¡$ÞÖdp„\u ̀ kpf \pe R>¡. Å¡ s¡d_p L¡$ÞÖp¡ hÃQ¡_y„ A„sf 12 k¡du 

lp¡e, sp¡ âÐe¡L$ hsy®m_u rÓÄep L¡$V$gp k¡du R>¡ ?

   (A) 6  (B) 12  (C) 24  (D) L$lu _ iL$pe. 

 (3) 'A¡L$ hsy®m A¡L$ kdp„sfcyS> QsyóL$p¡Z_u b^u bpSy>_¡ õ`i®sy„ lp¡e, sp¡ s¡ kdp„sfcyS> QsyóL$p¡Z 

...........  lp¡hp¡ Å¡CA¡'. Ap rh^p__u Mpgu S>Áepdp„ ep¡Áe iåv$ gMp¡.

   (A) g„bQp¡fk (B) kdcyS> QsyóL$p¡Z      (C) Qp¡fk       (D) kdg„b QsyóL$p¡Z 

 (4) A¡L$ hsy®m_p L¡$ÞÖ\u 12.5 k¡du A„sf¡ Aph¡gp A¡L$ tbvy$dp„\u s¡ hsy®m_¡ v$p¡f¡gp õ`i®L$ f¡MpM„X$_u 

g„bpC 12 k¡du R>¡. sp¡ s¡ hsy®m_p¡ ìepk L¡$V$gp k¡du li¡ ? 

   (A) 25  (B) 24  (C) 7  (D) 14
 (5) A¡L$buÅ_¡ blpf\u õ`i®sp b¡ hsy®mp¡_p h^pf¡dp„ h^pf¡ L¡$V$gp kpdpÞe õ`i®L$p¡ v$p¡fu iL$pe ? 

   (A) A¡L$  (B) b¡  (C) ÓZ  (D) Qpf 

 (6) O L¡$ÞÖhpmp hsy®m_p Qp` ACBdp„ ÐACB A„sN®s R>¡. Å¡ ÐACB = 65° 
   sp¡  m(Qp` ACB) = L¡$V$gy„ ?

   (A) 65°  (B) 130°  (C) 295°  (D) 230° 
 (7) A¡L$ hsy®m_u Æhp Æhp AB A_¡ CD `fõ`f_¡ hsy®m_p A„scp®Ndp„ tbvy$ E dp„ R>¡v¡$ R>¡. Å¡  
   (AE) = 5.6, (EB) = 10, (CE) = 8 lp¡e sp¡ (ED) = L¡$V$gy„ ?

   (A) 7  (B) 8  (C) 11.2  (D) 9
 (8) Q¾$ue c ABCDdp„ ÐA_p dp`_p bdZp A¡ ÐC _p ÓZNZp S>¡V$gp R>¡. sp¡ ÐC_y„  
   dp` L¡$V$gy„?

   (A) 36° (B) 72° (C) 90°  (D) 108°
 (9)« A¡L$ S> hsy®m ̀ f tbvy$ A, B, C A¡hu fus¡ Aph¡gp R>¡ L¡$, m(Qp` AB) = m(Qp` BC) = 120°,  
    b„_¡ Qp`dp„ B rkhpe A¡L$ `Z kpdpÞetbvy$ _\u. sp¡ D ABC ¼ep âL$pf_p¡ R>¡ ? 

   (A) kdcyS> rÓL$p¡Z (B) rhjdcyS> rÓL$p¡Z

   (C) L$pV$L$p¡Z rÓL$p¡Z (D) kdqÜcyS> rÓL$p¡Z 
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2. tbvy$ O L¡$ÞÖhpmp hsy®m_¡ f¡Mp l  tbvy$ Pdp„ 
õ`i£ R>¡. Å¡ hsy®m rÓÄep 9 k¡du lp¡e, sp¡     

_uQ¡_p âï_p¡_p DÑfp¡ gMp¡. 

 (1)  d(O, P) = L¡$V$gy„ ? ip dpV¡$ ? 

 (2) Å¡  d(O, Q) = 8 k¡du lp¡e sp¡ tbvy$  
   Q_y„ õ\p_ ¼ep li¡ ? 

 (3) d(O,R) = 15 k¡du lp¡e sp¡ f¡Mp l `f 

tbvy$ R L¡$V$gpdp õ\p_¡ li¡ ? A¡ tbvy$     

P \u L¡$V$gp A„sf¡ li¡ ?

 (10) f¡M XZ ìepk ^fphsp hsy®m_p A„scp®Ndp„ A¡L$ tbvy$ Y Aph¡gy„ R>¡. sp¡ _uQ¡ `¥L$u L¡$V$gp rh^p_p¡  
   kÐe R>¡ ?

   (i) ÐXYZ gOyL$p¡Z lp¡e s¡ i¼e _\u. 

   (ii) ÐXYZ L$pV$L$p¡Z lp¡e s¡ i¼e _\u. 

   (iii) ÐXYZ Nyê$L$p¡Z R>¡. 

   (iv) ÐXYZ _p dp` k„b„^u Qp¡½$k rh^p_ L$fu iL$pe _lu. 

   (A) aL$s A¡L$ (B) aL$s b¡ (C)  aL$s ÓZ (D) b^p„ 

3. bpSy>_u ApL©$rsdp„, tbvy$ M hsy®m_y„ L¡$ÞÖ A_¡  
 f¡M KL õ`i®L$ f¡MpM„X$ R>¡.

 Å¡ MK = 12, KL = 6 3  lp¡e sp¡ 

 (1) hsy®m_u rÓÄep ip¡^p¡. 

 (2) ÐK A_¡ ÐM _p dp` ip¡^p¡.

4. ApL©$rs 3.84dp„, tbvy$ O hsy®m_y„ L¡$ÞÖ A_¡  
 f¡M AB A_¡ f¡M AC õ`i®L$ f¡MpM„X$ R>¡. Å¡   
 Å¡ hsy®m_u rÓÄep r lp¡e A_¡ l(AB) = r  
 lp¡e sp¡ c ABOC A¡ Qp¡fk b_¡ R>¡. A¡  
 v$ip®hp¡. 

P

o

l

M

L

K

A

B

C

O

ApL©$rs 3.82

ApL©$rs 3.83

ApL©$rs 3.84
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5. ApL©$rs 3.85dp„, kdp„sfcyS>  c ABCD  A¡ 
 L¡$ÞÖ T hpmp hsy®m_¡ afs¡ Aph¡gp¡  R>¡. (A¡V$g¡ 
 L¡$ s¡ QsyóL$p¡Z_u bpSy>  hsy®m_¡ õ`i® 
 L$f¡ R>¡.) tbvy$ E, F, G A_¡ H  
 õ`i®tbvy$Ap¡ R>¡. Å¡ AE = 4.5 A_¡  
 EB = 5.5, lp¡e sp¡ AD ip¡^p¡. 

6. ApL©$rs 3.86dp„, N L¡$ÞÖhpmy„ hsy®m, M  L¡$ÞÖhpmp 

hsy®m_¡ tbvy$ Tdp„ õ`i£ R>¡. dp¡V$p hsy®m_u rÓÄep 

_p_p hsy®m_¡ tbvy$ Sdp„ õ`i£ R>¡. Å¡ dp¡V$p A_¡ 

_p_p hsy®mp¡_u rÓÄep A_y¾$d¡ 9 k¡du 2.5 k¡du 

lp¡e sp¡ _uQ¡_p âï_p¡_p DÑf ip¡^p¡ A_¡ s¡ `f\u 

MS	ः	SR	NyZp¡Ñf ip¡^p¡.

 (1) MT = L¡$V$gp ? (2) MN = L¡$V$gp ?

 (3) ÐNSM = L¡$V$gp ?

7. bpSy>_u ApL©$rsdp„ L¡$ÞÖ X A_¡ Y hpmp 

hsy®mp¡ `fõ`f tbvy$ Zdp„ õ`i£ R>¡. tbvy$ Z 
dp„\u `kpf \sp¡ R>¡v$L¡$ s¡ hsy®m_¡ A_y¾$d¡ 

tbvy$ A A_¡ tbvy$ Bdp„ R>¡v¡$ R>¡ sp¡ kprbs 

L$fp¡ L¡$, rÓÄep XA || rÓÄep YB. 
 _uQ¡ Ap`¡gu kprbsudp„ Mpgu S>Áep `|Z® 

L$fu_¡ kprbsu `|Z® L$fp¡. 

X Y

A

B

Z

ApL©$rs 3.87

ApL©$rs 3.85

ApL©$rs 3.86

M
N

T

R
S

 fQ_p		 ः	 f¡M XZ A_¡ .......... v$p¡ep®. 

kprbsu	 ः	 õ`i®hsy®mp¡_p âd¡e A_ykpf, tbvy$ X, Z, Y A¡ .......... R>¡.

   \ Ð XZA @ .......... (ArcL$p¡Z) 

   Ð XZA = Ð BZY = a  ^pfuA¡..... (I)
   lh¡, f¡M XA @ f¡M XZ  .......... (..........)
   \ Ð XAZ = .......... = a  .......... (kdqÜcyS> rÓL$p¡Z_p¡ âd¡e) (II)
   s¡d S> f¡M YB @ ..........  .......... (..........)
   \ Ð BZY = .......... = a  .......... (..........) (III)

E

F

A B

CD G

H
T
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   \(I), (II) A_¡ (III) `f\u,
   Ð XAZ = ..........
   \rÓÄep XA || rÓÄep YB .......... (..........)

X
Y

A

B

Z

P

Q

O

l

R S

P Q

A

B
C

T
ApL©$rs 3.90

ApL©$rs 3.89

ApL©$rs 3.88

8. ApL©$rs 3.88dp„, L¡$ÞÖ X A_¡ Y hpmp 

A„s:õ`i} hsy®mp¡ tbvy$ Z dp„ õ`i£ R>¡. dp¡V$p 

hsy®m_u Æhp BZ _p_p hsy®m_¡ tbvy$ Adp„ R>¡v¡$ 

R>¡ 

 sp¡ kprbs L$fp¡ L¡$, f¡M AX || f¡M BY.

9. bpSy>_u ApL©$rs 3.89dp„, f¡Mp l A¡ O L¡$ÞÖhpmp   

hsy®m_¡ tbvy$ Pdp„ õ`i¡® R>¡. tbvy$ Q A¡ rÓÄep 

OP_y„ dÝetbvy$ R>¡. tbvy$ Q_¡ kdphsu 

 Æhp RS || f¡Mp l. 
 Å¡ RS 12 k¡du lp¡e, sp¡ hsy®m_u rÓÄep 

ip¡^p¡. 

10«. ApL©$rs 3.90dp„, C L¡$ÞÖhpmp hsy®m_p¡ ìepk 

f¡M AB R>¡. hsy®m_p¡ õ`i®L$ PQ hsy®m_¡ tbvy$ 

Tdp„ õ`i£ R>¡. 
 f¡M AP ̂  f¡Mp PQ A_¡ f¡M BQ ̂  f¡Mp PQ.
 sp¡ kprbs L$fp¡ L¡$, f¡M CP @ f¡M CQ.

11«.  âÐe¡L$ 3 k¡du rÓÄep_p A, B A_¡ C L¡$ÞÖ ^fphsp ÓZ hsy®mp¡ A¡hu fus¡ v$p¡fp¡, L¡$ âÐe¡L$ hsy®m buÅ b¡ 

hsy®mp¡_¡ õ`i£ R>¡.

12«. hsy®m_p L$p¡C`Z ÓZ tbvy$Ap¡ kdf¡M lp¡sp _\u s¡ kprbs L$fp¡.
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13. ApL©$rs 3.91dp„ f¡Mp PR hsy®m_¡ tbvy$  
 Qdp„ õ`i£ R>¡. Ap ApL©$rs_p Ap^pf¡ 
 _uQ¡_p âï_p¡_p DÑfp¡ gMp¡. 

 (1) Ð TAQ A_¡ Ð TSQ _p dp`p¡_p¡ 
kfhpmp¡ L¡$V$gp¡ ? 

 (2) Ð AQP _¡ A¡L$ê$` M|Zp L$ep ? 

 (3) Ð QTS _¡ A¡L$ê$` M|Zp L$ep ? 

14. bpSy>_u ApL©$rsdp„, O L¡$ÞÖhpmp hsy®m_u 

Æhp f¡M PQ A_¡ f¡M RS A¡L$ê$` R>¡. Å¡ 
ÐPOR = 70° A_¡  m(Qp` RS) = 80°,

 sp¡ -
 (1) m(Qp` PR) L¡$V$gp ?

 (2) m(Qp` QS) L¡$V$gp ?

 (3) m(Qp` QSR) L¡$V$gp ?

W

T
Z

X

Y

ApL©$rs 3.92

ApL©$rs 3.93

P

Q

A

T

R

S

P

Q

O

R

S

ApL©$rs 3.91

 (4) Å¡ ÐTAS = 65°, sp¡ ÐTQS A_¡ Qp` TS _p dp` ip¡^p¡. 

 (5) Å¡ ÐAQP = 42° A_¡ ÐSQR = 58°, sp¡ ÐATS_y„ dp` ip¡^p¡. 

15. ApL©$rs 3.93dp„, m(Qp` WY) = 44°,  
 m(Qp` ZX) = 68°, lp¡e sp¡ 

 (1)  ÐZTX _y„ dp` _½$u L$fp¡. 

 (2)  WT = 4.8, TX = 8.0, 
   YT = 6.4 lp¡e sp¡ TZ = L¡$V$gp ?

 (3) WX = 25, YT = 8, 
   YZ = 26, lp¡e sp¡ WT = L¡$V$gp ?
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16. ApL©$rs 3.94 dp„,  
 (1) m(Qp` CE) = 54°, 
   m(Qp` BD) = 23°, sp¡ ÐCAE = L¡$V$gp ? 

 (2) AB = 4.2, BC = 5.4, 
   AE = 12.0 sp¡ AD = L¡$V$gp ? 

 (2) AB = 3.6, AC = 9.0, 
   AD = 5.4 sp¡ AE = L¡$V$gp ? 

18. bpSy>_u ApL©$rsdp„ tbvy$ P õ`i® tbvy$ R>¡.

 (1) m(Qp` PR) = 140°, 
   Ð POR = 36° lp¡e sp¡,

   m(Qp` PQ) = _y„ dp` ip¡^p¡. 

 (2) OP = 7.2, OQ = 3.2 sp¡

   OR = L¡$V$gp ?  QR = L¡$V$gp ? 

 (3) OP = 7.2, OR = 16.2, lp¡e sp¡,

   QR = L¡$V$gp ? 

A

B

C

DE

ApL©$rs 3.94

17. bpSy>dp„ Ap`¡gu ApL©$rsdp„, Æhp EF || Æhp GH. sp¡ kprbs L$fp¡, Æhp EG @ Æhp FH .
 _uQ¡_u Mpgu S>Áep `|Z® L$fu kprbsu gMp¡. 

kprbsu ः  f¡M GF v$p¡ep£. 

   Ð EFG = Ð FGH  (I)
   Ð EFG =  (A„sN®s L$p¡Z_p¡ âd¡e) (II)
   Ð FGH =  (A„sN®s L$p¡Z_p¡ âd¡e) (III)
   \ m (Qp` EG) =  [(I), (II) A_¡ (III) `f\u]
   Æhp EG @ Æhp FH ( )

ApL©$rs 3.96

ApL©$rs 3.97

P

Q

R

O

E

A

B

C
D

E F

G H

ApL©$rs 3.95

19. bpSy>_u ApL©$rsdp„, C L¡$ÞÖhpmy„ hsy®m, D 

L¡$ÞÖhpmp hsy®m_¡ tbvy$ Edp„ A„v$f\u õ`i£ 

R>¡. A„v$f_p hsy®m `f tbvy$ D Aph¡gy„ R>¡. 

  blpf_p hsy®m_u Æhp EB 

A„v$f_p hsy®m_¡ tbvy$ Adp„ R>¡v¡$ R>¡. 
 sp¡ kprbs L$fp¡ L¡$, f¡M EA @ f¡M AB.
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20. ApL©$rs 3.98dp„, O L¡$ÞÖhpmp hsy®m_p¡ 

ìepk f¡M AB R>¡. A„sN®s L$p¡Z ÐACB_p¡ 

vy$cpS>L$ hsy®m_¡ tbvy$ D dp„ R>¡v¡$ R>¡. 

sp¡ f¡M AD @ f¡M BD kprbs L$fp¡. 
 _uQ¡ Ap`¡gu Mpgu S>Áep `|Z® L$fu_¡ kprbsu 

gMp¡.

21. bpSy>_u ApL©$rs 3.99dp„, f¡M MN, O 

L¡$ÞÖhpmp hsy®m_u Æhp R>¡. MN = 25, Æhp 

MN `f tbvy$ L A¡hu fus¡ Aph¡gy„ R>¡ S>¡\u                          

ML = 9 A_¡ d(O,L) = 5 lp¡e sp¡ Ap 
hsy®m_u rÓÄep_u g„bpC ip¡^p¡. 

OA B

C

D

kprbsu	 ः f¡M OD v$p¡ep£. 

   Ð ACB =  (A^®hsy®mdp„ A„sN®s L$p¡Z_p¡ M|Zp¡ )
   Ð DCB =   (f¡M CD A¡ Ð C _p¡ vy$cpS>L$ R>¡.)
   m(Qp` DB) = (A„sN®s L$p¡Z_p¡ âd¡e )
   Ð DOB =  (Qp`_p dp`_u ìep¿ep ) (I)
   f¡M OA @ f¡MOB (II)
   \ f¡M OD A¡ f¡M AB _u  f¡Mp R>¡.  (I) A_¡ (II) `f\u

    \ f¡M AD @ f¡M BD     

ApL©$rs 3.99

M

N

L O

ApL©$rs 3.98

22«. ApL©$rs 3.100dp„, b¡ hsy®mp¡ `fõ`f_¡ tbvy$ S  
A_¡ R dp„ R>¡v¡$ R>¡. f¡Mp PQ A¡ s¡d_p¡ kpdpÞe 

õ`i®L$ R>¡ S>¡ s¡d_¡ tbvy$ P A_¡ Q dp„ õ`i£ R>¡. 

sp¡ kprbs L$fp¡ L¡$ - 
 Ð PRQ + Ð PSQ = 180°   

ApL©$rs 3.100

P Q

R

S
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23«. ApL©$rs 3.101dp„, b¡ hsy®mp¡ A¡L$ buÅ_¡ tbvy$

M A_¡ N dp„ R>¡v¡$ R>¡. tbvy$ M A_¡ N dp„\u 

v$p¡f¡gp R>¡v$L$p¡ tbvy$ R A_¡ Sdp„, A_¡ tbvy$ P 
A_¡ Q dp„ R>¡v¡$ R>¡. sp¡ f¡M PR || f¡M QS 
kprbs L$fp¡. 

24«. ApL©$rs 3.102dp„, b¡ hsy®mp¡ `fõ`f tbvy$ A A_¡

E dp„ R>¡v¡$ R>¡.tbvy$ Edp„\u v$p¡f¡gu s¡d_u kpdpreL$ 

h©ÑR>¡qv$L$p hsy®mp¡_¡ tbvy$ B A_¡ Ddp„ R>¡v¡$ R>¡.tbvy$ 

B A_¡   D dp„\u v$p¡f¡gp õ`i®L$p¡ A¡L$buÅ_¡ tbvy$ 

Cdp„ R>¡v¡$ R>¡. 

kprbs L$fp¡ : c ABCD Q¾$ue R>¡. 

ApL©$rs 3.101

P
Q

M

N

R
S

25«. ApL©$rs 3.103dp„, DABCdp„,

f¡M AD ^ bpSy> BC, f¡M BE ^ bpSy>

AC, f¡M CF ^ bpSy> AB. tbvy$ O A¡
rifp¡g„bp¡_y„ k`psu (k„Npdu) tbvy$ R>¡. 

sp¡ tbvy$ O A¡  D DEF_y„ A„s:L¡$ÞÖ R>¡, s¡

kprbs L$fp¡.

rrr

ICT Tools or Links

rS>Ap¡S>¡b°p_u dv$v$\u rhrh^ hsy®mp¡ v$p¡fp¡. 

s¡d_p Æhp A_¡ õ`i®L$p¡ v$p¡fp¡ A_¡ NyZ^d® s`pkp¡.

ApL©$rs 3.103
D

E

O
F

A

B C

ApL©$rs 3.102

A

B

C

E
D
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•  kê$` rÓL$p¡Zp¡_u fQ_p

 * b¡ kê$` rÓL$p¡Zp¡ `¥L$u A¡L$ rÓL$p¡Z_u bpSy> A_¡ buÅ rÓL$p¡Zp¡_u k„Ns bpSy>Ap¡_p¡ 

NyZp¡Ñf Apàep¡ lp¡e Ðepf¡ buÅ¡ rÓL$p¡Z v$p¡fhp¡.

  (i) A¡L$ `Z kpdpÞe rifp¡tbvy$ _ lp¡e Ðepf¡ 

  (ii) A¡L$ rifp¡tbvy$ kpdpÞe lp¡e Ðepf¡. 

•  hsy®m_p¡ õ`i®L$ v$p¡fhp¡. 

 * hsy®m_p¡ hsy®m `f_p tbvy$dp„\u õ`i®L$ v$p¡fhp¡. 

  (i) hsy®m L¡$ÞÖ_p¡ D`ep¡N L$fu_¡. 

  (ii) hsy®m L¡$ÞÖ_p¡ D`ep¡N L$ep® rh_p.

 * hsy®m_¡ s¡_u blpf_p tbvy$dp„\u õ`i®L$ v$p¡fhp¡. 

epv$ L$fuA¡.

_uQ¡_u fQ_p Ap`Z¡ `pR>gp ^p¡fZp¡dp„ iu¿ep R>uA¡. s¡ fQ_p_y„ `y_fphs®_ L$fp¡. 

•  Ap`¡gu f¡Mp_¡ s¡_u blpf_p tbvy$dp„\u kdp„sf f¡Mp v$p¡fhu. 

•  Ap`¡gu f¡MpM„X$_p¡ g„b vy$cpS>L$ v$p¡fhp¡. 

•  rÓL$p¡Z_u bpSy>Ap¡ A_¡ M|Zp `¥L$u `|fsp OV$L$ Apàep lp¡e Ðepf¡ rÓL$p¡Z v$p¡fhp¡.  

•  Ap`¡gp f¡MpM„X$_p Ap`¡gu k„¿ep S>¡V$gp kdp_ cpN L$fhp.

•  Ap`¡gp f¡MpM„X$_p Ap`¡gp NyZp¡Ñfdp„ rhcpS>_ L$fhy„. 

•  Ap`¡gp M|Zp_p¡ A¡L$ê$` lp¡e s¡hp¡ M|Zp¡ v$p¡fhp¡. 

^p¡fZ _hdp„ sd¡ ipmp_p `qfkf_p¡ _L$ip¡ s¥epf L$fhp_p¡ D`¾$d L$ep£ R>¡. L$p¡C Bdpfs bp„^sp `l¡gp s¡ 

Bdpfs_u ê$`f¡Mp s¥epf L$fhpdp„ Aph¡ R>¡. ipmp_p¡ `qfkf A_¡ s¡_p¡ _L$ip¡, Bdpfs A_¡ s¡_u ê$`f¡Mp `fõ`f 

kê$` lp¡e R>¡. c|Np¡m, hpõsyip÷, e„Óip÷ hN¡f¡ n¡Óp¡dp„ kê$` ApL©$rsAp¡ v$p¡fhp_u S>ê$f `X¡$ R>¡. rÓL$p¡Z kp¥\u 

kfmb„^ ApL©$rs R>¡. dpV¡$ Ap`¡gp rÓL$p¡Z_¡ kê$` rÓL$p¡Z L¡$hu fus¡ v$p¡fpe s¡ Å¡CA¡. 

4 cp¥rdrsL$ fQ_p 

Qpgp¡, iuMuA¡.
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ÅZu gCA¡.

 kê$` rÓL$p¡Z_u fQ_p

A¡L$ rÓL$p¡Z_u bpSy> Ap`u lp¡e Ðepf¡ s¡_¡ kê$` lp¡e A_¡ NyZp¡Ñf_u ifs `|Z® L$fsp¡ lp¡e s¡hp¡ rÓL$p¡Z 

v$p¡fhp¡.

b¡ kê$` rÓL$p¡Zp¡_u k„Ns bpSy>Ap¡ âdpZkf lp¡e R>¡ A_¡ s¡d_p k„Ns M|Zp A¡L$ê$` lp¡e R>¡. s¡_p¡ D`ep¡N 

L$fu_¡ Ap`¡gp„ rÓL$p¡Z_¡ kê$` rÓL$p¡Z v$p¡fu iL$pe R>¡. 

Dv$p. (1)  D ABC ~ D PQR, D ABCdp„ AB = 5.4 k¡du, BC = 4.2 k¡du, AC = 6.0 k¡du. 
	 	 ABः	PQ	=	3ः2	 lp¡e sp¡ D ABC A_¡ D PQR v$p¡fp¡. 

  kp¥ â\d Ap`¡gp dp`_p¡ D ABC v$p¡fp¡. 

  D ABC A_¡ D PQR kê$` R>¡. 

  \ s¡d_u k„Ns bpSy> âdpZkf R>¡. 

               AB

PQ
=

BC

QR
=

AC

PR
=

3

2
 .......... (I)  

  AB, BC, AC bpSy>_u g„bpC Ap`¡gu lp¡hp\u D`f_p kduL$fZp¡ `f\u PQ, QR, PR  
  bpSy>_u g„bpC dmi¡. 

  kduL$fZ  [I] `f\u

  
5.4

PQ
=

4.2

QR
=

6.0

PR
=

3

2  

  \ PQ = 3.6 k¡du, QR = 2.8 k¡du A_¡ PR = 4.0 k¡du

ApL©$rs 4.1
L$pQu ApL©$rs 

PQAB

C

R
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  AB
A¢B = BC

BC¢ = AC
A¢C¢ = 5

3

  \ D ABC_u bpSy>Ap¡ D A¢BC¢ _u k„Ns bpSy>Ap¡ L$fsp dp¡V$u R>¡. 

  \ f¡M BC_p 5 kdp_ cpN L$fuA¡ sp¡ f¡M BC¢_u g„bpC s¡_p ÓZ cpN S>¡V$gu li¡.

  D ABC v$p¡fu f¡M BC `f_p tbvy$ B\u ÓZ cpN S>¡V$gp A„sf¡ Aph¡gy„ tbvy$ C¢ lp¡hy„ Å¡CA¡.  
  tbvy$ C¢dp„\u f¡M AC_¡ kdp„sf v$p¡f¡gu f¡Mp, f¡M BA _¡ S>¡ tbvy$dp„ R>¡v$i¡ s¡ tbvy$ A¢  
  li¡. 

h^y dprlsu dpV¡$ 

L¡$V$guL$ hpf, Ap`¡gp rÓL$p¡Z_¡ kê$` lp¡e s¡hp¡ rÓL$p¡Z v$p¡fhp_p¡ lp¡e R>¡ ̀ f„sy s¡_u bpSy> awV$`Ë$u\u dp`u_¡ 

v$p¡fu iL$pe s¡d _\u lp¡su. Aphp kde¡, "Ap`¡gp f¡MpM„X$_p Ap`¡gu k„¿ep S>¡V$gp kdp_ cpN L$fhp.' Ap 

fQ_p_p¡ D`ep¡N L$fu_¡ rÓL$p¡Z_u bpSy> v$p¡fu iL$pe R>¡.

v$p.s. : bpSy> AB _u g„bpC 11 6

3

.  k¡du lp¡e, sp¡  11.6 k¡du g„bpC_p f¡MpM„X$_p 3 kdp_ cpN L$fu_¡ 

AB f¡MpM„X$ v$p¡fu iL$pe.

L$pQu ApL©$rs 

ApL©$rs 4.3

A

A¢

B CC¢

ApL©$rs 4.2
AB

C

4.2 
k¡du

5.4 k¡du

6.0
k¡du

PQ

R

2.8
k¡du

3.6 k¡du

4.0
k¡du

 D PQR _u b^u bpSy>_u g„bpC dmsp Ap`Z¡ s¡ rÓL$p¡Z_u fQ_p L$fuA¡. 

Dv$p.(1) dp„_u fQ_pdp„ Ap`¡gp A_¡ v$p¡fhp_p rÓL$p¡Zp¡dp„ kpdpÞe rifp¡tbvy$ _ lsy„. A¡L$ rifp¡tbvy$ kpdpÞe 

lp¡e sp¡ rÓL$p¡Z_u fQ_p _uQ¡_p Dv$plfZdp„ v$ip®ìep âdpZ¡ kfmsp\u L$fu iL$pe R>¡. 

Dv$p.(2)  L$p¡C`Z dp`_p¡ D ABC v$p¡fp¡. 

  D ABC _¡ kê$` D A¢BC¢ A¡hu fus¡ v$p¡fp¡ 

  S>¡\u AB	ः	A¢B	=	5ः3
rhïg¡jZ	ः	 B,	A,	A¢ s¡ S> fus¡  B, C, C¢ kdf¡M g¡iy„. 

  D ABC ~ D A¢BC¢ \ Ð ABC = ÐA¢BC¢
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_p¢^		 ः f¡M BC_p `p„Q kdp_ cpN L$fsu 

hMs¡ f¡Mp BC_u S>¡d tbvy$ Bdp„\u 

A_u rhê$Ý^ bpSy>A¡ A¡L$ qL$fZ 

v$p¡fu_¡ cpN L$fhp kfm b_¡ R>¡. 

  s¡ qL$fZ `f  BT1 = T1T2 = T2T3 =  
  T3T4 = T4T5 A¡d kdp_ cpN L$fp¡.

  T5C Å¡X$p¡ A_¡ T1, T2, T3, T4 dp„\u  

  f¡M AC _¡ kdp„sf f¡Mp v$p¡fp¡. 

rhQpf L$fuA¡.

kê$` rÓL$p¡Z v$p¡fhp dpV¡$ bpSy>_u ApL©$rsdp„ v$ip®ìep 

âdpZ¡ `Z  D A¢BC¢  v$p¡fu iL$pe. 

Ap ApL©$rs âdpZ¡ D A¢BC¢ v$p¡fhp¡ lp¡e sp¡ 

fQ_p_p `Nr\epdp„ iy„ a¡fapf L$fhp¡ `X$i¡ ?

ApL©$rs 4.6

A

A¢

B

C

C¢

   BA¢
BA  = BC

BC

¢  = 3

5
 A¡V$g¡ L¡$, BA

BA¢ = BC
BC¢ = 5

3
 .......... ìeõsp„L$ (ìeõs) q¾$ep L$fsp„

fQ_p_p `Nr\ep : 

(1) L$p¡C`Z dp`_p¡ D ABC v$p¡fp¡. 

(2)  f¡M BC _p `p„Q kdp_ cpN L$fp¡. 

(3) tbvy$ B \u ÓuÅ tbvy$_¡ C¢ _pd Ap`p¡.

 \ BC¢ = 3

5
 BC

(4) lh¡ C¢ dp„\u f¡M CA _¡ kdp„sf f¡Mp v$p¡fp¡.

 s¡ f¡M AB _¡ Äep„ R>¡v¡$ R>¡, s¡ tbvy$_¡ A¢ _pd  
 Ap`p¡. 

(5) D ABC _¡ kê$` D A¢BC¢ A¡ A`¡rns 
 rÓL$p¡Z R>¡. 

ApL©$rs 4.5

A

T1
T2 T3

T4
T5

B C

ApL©$rs 4.4

A

A¢

CC¢B
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ApL©$rs 4.7
L$pQu ApL©$rs 

A

A¢

B
C C¢

ApL©$rs 4.8

A

A¢

B C
1 2 3 4 5 6 7

C¢

Dv$p.(3)   D ABC_¡ kê$` D A¢BC¢ A¡hp¡ v$p¡fp¡. S>¡dp„ AB	ः	A¢B	=	5ः7
rhïg¡jZ	ः	 rb„vy$ B, A, A¢ s¡ S> fus¡ rb„vy$ B, C, C¢ kdf¡M g¡iy„. 

   D ABC ~ D A¢BC¢ A_¡ AB	ः	A¢B	=	5ः7
  \ D ABC_u bpSy>Ap¡ D A¢BC¢_u k„Ns bpSy>Ap¡ L$fsp„ _p_u R>¡. 

  s¡d S> ÐABC @ ÐA¢BC¢ 
  Ap bpbs_¡ Ýep_dp„ gC_¡ L$pQu ApL©$rs v$p¡fuiy„.

  lh¡,  
BC

BC′
=

5

7

  \ f¡M BC_p 5 kdp_ cpN L$fuA¡. tbv|$ C¢ qL$fZ BC `f B\u kps cpN A„sf¡ li¡. 

  \ D ABC v$p¡fu_¡ f¡M BC_p `p„Q kdp_ cpN L$fu_¡ B\u kps cpN_u g„bpC S>¡V$gp  

   A„sf¡ qL$fZ BC_y„ tbvy$ C¢ li¡. 

  âdpZ_p d|mc|s âd¡e A_ykpf, tbvy$ C¢dp„\u bpSy> AC_¡ kdp„sf f¡Mp v$p¡fuA¡ sp¡ s¡  

  qL$fZ BA_¡ S>¡ tbvy$dp„ R>¡v¡$ R>¡, s¡ tbvy$ A¢ li¡. 

  f¡M A¢C¢ v$p¡fsp A`¡rns rÓL$p¡Z D A¢BC¢ dmi¡. 

fQ_p_p `Nr\ep :

(1) L$p¡C`Z dp`_p¡ D ABC v$p¡fp¡. 

(2) f¡M BC_p 5 kdp_ cpN L$fp¡. qL$fZ BC  `f tbvy$  C¢ A¡hu fus¡ gp¡ S>¡\u f¡M  BC¢ _u g„bpC  

 f¡M BC _p A¡L$ cpN_p kps NZp S>¡V$gu li¡.

(3) f¡M AC_¡ C¢ dp„\u kdp„sf f¡Mp v$p¡fp¡. s¡ f¡Mp qL$fZ BA _¡ S>ep„ R>¡v¡$ R>¡, s¡ tbvy$_¡ A¢ _pd Ap`p¡.

  D A¢BC¢ A¡ D ABC  _¡ kê$` lp¡¡e s¡hp¡ A`rns rÓL$p¡Z \i¡. 
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ApL©$rs 4.9

^pfp¡ L¡$ C L¡$ÞÖhpmp hsy®m `f_p P  tbvy$dp„\u `kpf \su, f¡Mp 

l A¡ õ`i®L$ v$p¡fhp_p¡ R>¡. 

rÓÄep_p bpü R>¡X¡$\u v$p¡f¡gu g„bf¡Mp A¡ hsy®m_p¡ õ`i®L$ lp¡e 

R>¡, s¡ NyZ^d®_p¡ D`ep¡N L$fuiy„, ^pfp¡ L¡$ rÓÄep CP v$p¡fu. sp¡ f¡M 

CP ^ f¡Mp l A¡V$g¡ L¡$ rÓÄep CP _¡ tbvy$ P dp„\u `kpf \su 

g„b f¡Mp v$p¡fuA¡, s¡ A`¡rns õ`i®L$ \i¡. 

P

l

C

f¡Mp `f Ap`¡gp tbvy$dp„\u `kpf \su A_¡ s¡ f¡Mp_¡ g„b lp¡e s¡hu f¡Mp_u fQ_p L$fhp_u lp¡hp\u 

kyrh^p dpV¡$ qL$fZ CP v$p¡fu_¡ f¡Mp l _u fQ_p L$fuiy„. 
fQ_p_p `Nr\ep :

(1) C L¡$ÞÖhpmy„ A¡L$ hsy®m v$p¡fp¡. s¡_p `f 
 tbvy$ P gp¡.

(2) qL$fZ CP v$p¡fp¡. 

(3) tbvy$ P dp„\u qL$fZ CX _¡ g„b f¡Mp l v$p¡fp¡. 

 f¡Mp l A¡ tbvy$ P dp„\u `kpf \sp¡  
 hsy®m_p¡ A`¡rns õ`i®L$ R>¡. ApL©$rs 4.10

P XC

l

dlphfpk„N°l 4.1

1. D ABC ~ D LMN , D ABC A¡hp¡ v$p¡fp¡, S>¡dp AB = 5.5 k¡du, BC = 6 k¡du, CA = 4.5 k¡du 

 A_¡ 
BC

MN
 = 5

4
 lp¡e sp¡ D ABC A_¡ D LMN v$p¡fp¡. 

2. D PQR ~ D LTR, D PQRdp„ PQ = 4.2 k¡du, QR = 5.4 k¡du, PR = 4.8 k¡du 

 A_¡ 
PQ

LT
 = 3

4
 lp¡e sp¡ D PQR A_¡ D LTR v$p¡fp¡. 

3. D RST ~ D XYZ, D RSTdp„ RS = 4.5 k¡du, ÐRST = 40°, ST = 5.7 k¡du 

 A_¡  RS

XY
 = 

3

5
 lp¡e sp¡ D RST A_¡ D XYZ v$p¡fp¡. 

4. D AMT ~ D AHE, D AMTdp„ AM = 6.3 k¡du, ÐTAM = 50°, AT = 5.6 k¡du 

 A_¡  AM

AH
 = 7

5
 lp¡e sp¡ D AHE v$p¡fp¡. 

ÅZu gCA¡.

Ap`¡gp hsy®m_¡ s¡_p `f_p tbvy$dp„\u õ`i®L$ v$p¡fhp¡. 

(i) hsy®m_p L¡$ÞÖ_p¡ D`ep¡N L$fu_¡.

rhïg¡jZ ः 
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ii) hsy®m_p L¡$ÞÖ_p¡ D`ep¡N L$ep® rkhpe hsy®m `f_p Ap`¡gp tbvy$dp„\u `kpf \sp¡ õ`i®L$ v$p¡fhp¡. 

Dv$plfZ  ः	 L$p¡C`Z dp`_u rÓÄep_y„ hsy®m v$p¡fp¡. s¡_p ̀ f L$p¡C`Z A¡L$ tbvy$ C gp¡. hsy®m_p L¡$ÞÖ_p¡ D`ep¡N L$ep® 

rkhpe, tbvy$ C dp„\u `kpf \sp¡ õ`i®L$ v$p¡fp¡. 

rhïg¡jZ ः 
ApL©$rsdp„ v$ip®ìep âdpZ¡ ^pfp¡ L¡$ f¡Mp l 
tbvy$ Cdp„\u `kpf \sp¡ õ`i®L$ R>¡. f¡M 

CB A¡ Æhp A_¡ ÐCAB A„sN®s L$p¡Z 

v$p¡ep£. õ`i®L$-R>¡v$L$ M|Zp_p âd¡e A_ykpf 

ÐCAB @ ÐBCD. 

õ`i®L$-R>¡v$L$ M|Zp_p âd¡e_p ârsâd¡e A_ykpf, 

Å¡ ÐCAB @ ÐBCD, lp¡e sp¡ f¡Mp l hsy®m_p¡ õ`i®L$ lp¡e R>¡. 

dpV¡$ f¡M CB A¡ hsy®m_u Æhp A_¡ ÐCAB A„sN®s L$p¡Z v$p¡fuiy„. ÐBCD_u fQ_p A¡hu fus¡ L$fuiy„ 

S>¡\u,ÐBCD @ ÐBAC. 
f¡Mp CD A¡ Ap`¡gp hsy®m_p tbvy$ Cdp„\u `kpf \su f¡Mp s¡ hsy®m_u õ`i®L$ \i¡. 

ApL©$rs 4.11
l

A
B

C

D

fQ_p_p `Nr\ep : 

(1) A¡L$ hsy®m v$p¡fp¡. hsy®m `f L$p¡C`Z A¡L$ C 

tbvy$ gp¡.

(2) Æhp CB A_¡ A„sN®s L$p¡Z ÐCAB  
v$p¡fp¡. 

(3) L„$`pkdp„ ep¡Áe dp`_u rÓÄep gp¡ A_¡ tbvy$ 

A L¡$ÞÖ gC_¡ ÐBAC_u cyÅ_¡ tbvy$ M 
A_¡ tbvy$ N dp„ R>¡v$sp„ Qp` v$p¡fp¡. 

(4) s¡ S> rÓÄep A_¡ L¡$ÞÖ C gC_¡, Æhp CB _¡ R>¡v$sp¡ Qp` v$p¡fp¡. s¡ R>¡v$_tbvy$_¡ R _pd Ap`p¡. 

(5) L„$`pkdp„ MN S>¡V$gu rÓÄep gp¡. L¡$ÞÖ R gC `l¡gp„ v$p¡f¡gp Qp`_¡ R>¡v$sp¡ buÅ¡ A¡L$ Qp` v$p¡fp¡. s¡ 

R>¡v$_tbvy$_¡ D _pd Ap`p¡. f¡Mp CD v$p¡fp¡. f¡Mp CD A¡ hsy®m_p¡ õ`i®L$ R>¡. 

 (D`f_u ApL©$rsdp„ Ð MAN @ Ð BCD _y„ L$pfZ Ýep_dp„ gp¡. f¡MpM„X$ MN A_¡ f¡MpM„X$ RD 

v$p¡fsp„, bpbpbp L$kp¡V$u A_ykpf D MAN @ D RCD. \ Ð MAN @ Ð BCD)

ApL©$rs 4.12

A
BM

C

N
D

R
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ApL©$rsdp„ v$ip®ìep âdpZ¡, ^pfp¡ L¡$ O L¡$ÞÖhpmp 

hsy®m_p bpücpNdp„ tbvy$  P  R>¡. tbvy$ P 
dp„\u v$p¡f¡gp¡ õ`i®L$, hsy®m_¡  tbvy$ A A_¡ 

tbvy$ Bdp„ õ`i£ R>¡. tbvy$  A A_¡ tbvy$  B_p 
hsy®m `f õ\p_ r_ròs L$fsp„ AphX¡$, sp¡ õ`i®L$ 

PA A_¡ PB v$p¡fu iL$pi¡. L$pfZ L¡$ rÓÄep  
OA A_¡  OB v$p¡fuA¡ sp¡ rÓÄep OA ^ f¡Mp PA 
A_¡ rÓÄep OB ^ f¡Mp PB.

D OAP A_¡ D OBP b„_¡ L$pV$L$p¡Z rÓL$p¡Z R>¡, OP s¡ b„_¡_p¡ L$Z® R>¡. f¡M OP_¡ ìepk ^fphsy„ hsy®m 

v$p¡fuA¡ sp¡ s¡ O L¡$ÞÖhpmp hsy®m_¡ S>¡ tbvy$dp„ R>¡v$i¡ s¡ A A_¡ B li¡ L$pfZ L¡$ A^®hsy®mdp„ A„sN®s L$p¡Z L$pV$L$p¡Z 

lp¡e R>¡. 

fQ_p_p `Nr\ep : 

(1) L$p¡C`Z dp`_u rÓÄep A_¡ O L¡$ÞÖ ^fphsy„ A¡L$ 

hsy®m v$p¡fp¡.

(2) hsy®m_p bpücpNdp„ A¡L$ tbvy$ P gp¡. 

(3) f¡M OP v$p¡fp¡. f¡M OP_p¡ g„bvy$cpS>L$ v$p¡fu_¡  
 dÝetbvy$ M d¡mhp¡. 

(4) L¡$ÞÖ M A_¡ rÓÄep OM gC_¡ hsy®m Qp` v$p¡fp¡. 
ApL©$rs 4.14

PM

A

B

O

ApL©$rs 4.13

P
O

A

B

(5) Ap hsy®m Qp` Ap`¡gp hsy®m_¡ tbvy$ A A_¡ Bdp„ R>¡v¡$ R>¡.

(6) f¡Mp PA A_¡ f¡Mp PB v$p¡fp¡. 

  f¡Mp PA A_¡ f¡Mp PB hsy®m_p A`¡rns õ`i®L$p¡ R>¡. 

dlphfpk„N°l 4.2

1. L¡$ÞÖ P A_¡ rÓÄep 3.2 k¡du ^fphsp hsy®m_¡ s¡_p `f Aph¡gp tbvy$ Mdp„\u õ`i®L$ v$p¡fp¡.

2. 2.7 k¡du k¡du rÓÄep ^fphsy„ hsy®m v$p¡fp¡. Ap hsy®m_¡ s¡_p `f_p tbvy$dp„\u õ`i®L$ v$p¡fp¡. 

3. 3.6 k¡du k¡du rÓÄep ^fphsy„ hsy®m v$p¡fp¡. Ap hsy®m_¡ s¡_p `f_p L$p¡C`Z tbvy$dp„\u hsy®m_p L¡$ÞÖ_p¡ 

D`ep¡N L$ep® rkhpe õ`i®L$ v$p¡fp¡.

4. 3.3 k¡du rÓÄep ^fphsy„ hsy®m v$p¡fp¡. s¡dp„ 6.6 k¡du g„bpC_u Æhp PQ v$p¡fp¡. tbvy$ P A_¡ tbvy$ Q dp„\u 

hsy®m_¡ õ`i®L$ v$p¡fp¡. õ`i®L$ bpbs¡ sdpfy„ r_funZ _p¢^p¡.

Ap`¡gp hsy®m_¡ blpf_p rb„vy$dp„\u õ`i®L$ v$p¡fhp¡. 

rhïg¡jZ ः
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5. 3.4 k¡du rÓÄep ̂ fphsy„ hsy®m v$p¡fp¡. s¡dp„ 5.7 k¡du g„bpC_u Æhp MN v$p¡fp¡. tbvy$ M A_¡ tbvy$ N dp„\u

hsy®m_¡ õ`i®L$p¡ v$p¡fp¡.

6. P L¡$ÞÖ A_¡ 3.4 k¡du rÓÄep gC_¡ A¡L$ hsy®m v$p¡fp¡. hsy®m_p L¡$ÞÖ\u 5.5 k¡du A„sf¡ tbvy$ Q gp¡.

Q tbvy$dp„\u hsy®m_¡ õ`i®L$ v$p¡fp¡.

7. 4.1 k¡du rÓÄep gC_¡ A¡L$ hsy®m v$p¡fp¡. hsy®m_p L¡$ÞÖ\u 7.3 k¡du A„sf¡ Aph¡gp tbvy$dp„\u õ`i®L$ v$p¡fp¡.

k„L$uZ® âï_k„N°l 4

1. ep¡Áe `ep®e `k„v$ L$fp¡.

(1)  hsy®m `f Ap`¡gp tbvy$dp„\u hsy®m_¡ v$p¡fu iL$psp õ`i®L$_u k„¿ep  ............... lp¡e R>¡. 

(A) 3 (B) 2 (C) 1 (D) 0
(2) hsy®m_u blpf_p tbvy$dp„\u hsy®m_¡ h^ydp„ h^y ............... õ`i®L$p¡ v$p¡fu iL$pe. 

(A) 2 (B) 1 (C) A¡L$ A_¡ A¡L$ S>     (D) 0
(3) Å¡ D ABC ~ D PQR ,  AB

PQ
= 7

5
 lp¡e sp¡ ..............

(A) D ABC  dp¡V$p¡ li¡. (B) D PQR dp¡V$p¡ li¡.

(C) b„_¡ rÓL$p¡Z kdp_ li¡. (D) Qp¡½$k L$lu iL$pe _l].

2. O L¡$ÞÖ A_¡ 3.5 k¡du rÓÄep ^fphs„y hsy®m v$p¡fp¡. hsy®m_p L¡$ÞÖ\u 5.7 k¡du A„sf¡ tbvy$ P gp¡. tbvy$

P dp„\u hsy®m_¡ õ`i®L$p¡ v$p¡fp¡.

3. L$p¡C`Z dp`_y„ A¡L$ hsy®m v$p¡fp¡. s¡_p ̀ f tbvy$ A gB_¡ s¡dp„\u hsy®m_p L¡$ÞÖ_p¡ D`ep¡N L$ep® rkhpe hsy®m_¡

õ`i®L$ v$p¡fp¡.

4. 6.4 k¡du ìepk ^fphsy„ hsy®m v$p¡fp¡. hsy®m_p L¡$ÞÖ\u ìepk S>¡V$gp A„sf¡ tbvy$ R gp¡. Ap tbvy$dp„\u hsy®m_¡

õ`i®L$p¡ v$p¡fp¡.

5. P L¡$ÞÖhpmy hsy®m v$p¡fp¡. 100° dp`_p¡ A¡L$ gOyQp` AB v$p¡fp¡. tbvy$ A A_¡ tbvy$ B dp„\u hsy®m_¡ õ`i®L$p¡    

v$p¡fp¡.

6. E L¡$ÞÖ A_¡ 3.4 k¡du rÓÄep ^fphs„y hsy®m v$p¡fp¡. hsy®m `f tbvy$ F gp¡, tbvy$ A A¡hu fus¡ gp¡, L¡$ E-F-A
A_¡ FA = 4.1 k¡du \pe. tbvy$ Adp„\u hs®ym_¡ õ`i®L$ v$p¡fp¡.

7. Å¡ D ABC ~ D LBN, D ABCdp„ AB = 5.1 k¡du, Ð B = 40°, BC = 4.8 k¡du, AC

LN
 = 4

7
 lp¡e

sp¡ D ABC A_¡  D LBN v$p¡fp¡.

8. D PYQ v$p¡fp¡. S>¡dp„ PY = 6.3 k¡du, YQ = 7.2 k¡du, PQ = 5.8 k¡du.

D XYZ _¡ kê$` D PYQ A¡hp¡ v$p¡fp¡ S>¡\u, YZ
YQ

= 6

5
.

rrr
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•     A„sf_y„ k|Ó   •     rhcpS>__y„ k|Ó   •     f¡Mp_p¡ Y$pm 

epv$ L$fuA¡.

 k„¿ep f¡Mp `f_p b¡ tbvy$ hÃQ¡_y„ A„sf L¡$hu fus¡ ip¡^pe s¡ Ap`Z¡ ÅZuA¡ R>uA¡.

 P,Q A_¡  R tbvy$_p r_v£$iL$ A_y¾$d¡ -1,-5 A_¡ 4 R>¡ sp¡ f¡M PQ, f¡M QR _u g„bpC ip¡^p¡. 

 tbvy$ A A_¡ B _p r_v£$iL$ x1 A_¡ x2  lp¡e, A_¡ x2 > x1 lp¡e sp¡ 
 f¡MpM„X$ AB _u g„bpC = d(A,B) = x2 - x1 
 ApL©$rsdp„ v$ip®ìep âdpZ¡ tbvy$ P,Q A_¡ R_p r_v£$iL$p¡ A_y¾$d¡ -1,-5 A_¡ 4 R>¡. 
               \ d(P, Q) = (-1)-(-5) = -1 + 5 = 4
 A_¡   d(Q, R) = 4 - (-5) = 4 + 5 = 9
 Ap S> k„L$ë`_p_p¡ D`ep¡N L$fu_¡ Ap`Z¡ XY kdsgdp„_p, A¡L$ S> An `f Aph¡gp b¡ tbvy$ hÃQ¡_y„ 

A„sf ip¡^uiy„. 

ÅZu gCA¡.

(1)  A¡L$ S> An `f Aph¡gp b¡ tbvy$ hÃQ¡_y„ A„sf ip¡^hy„. 

  A¡L$$ S> An `f b¡ tbvy$ A¡V$g¡ A¡L$ S> k„¿epf¡Mp `f_p b¡ tbvy$, X An `f_p tbvy$_p r_v£$iL$  

  (2, 0), ( -5

2
, 0), (8, 0) A¡ S> fus¡ Y An ̀ f_p tbvy$_p r_v£$iL$ (0, 1), (0, 

17

2
),  (0, -3) A¡hp 

  lp¡e R>¡, s¡ Ýep_dp„ fpMp¡. 
  X An_p F>Z r_v£$iL$p¡ v$ip®h_pfp¡ cpN qL$fZ OX¢ R>¡ A_¡ Y An_p F>Z r_v£$iL$p¡ v$ip®h_pfp¡ cpN  
  qL$fZ OY¢ R>¡. 

ApL©$rs 5.1

PQ
-2 1 5-3 20-4 3

O
-5 4

R
-1

5 r_v£$iL$ c|rdrs 

Qpgp¡, iuMuA¡.
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 i) X-An `f_p b¡ tbvy$ hÃQ¡_y„ A„sf ip¡^hy„.  ii) Y-An `f_p b¡ tbvy$ hÃQ¡_y„ A„sf ip¡^hy„. 

2) XY kdsgdp„ Aph¡gp b¡ rb„vy$Ap¡_¡ Å¡X$sp¡ f¡MpM„X$ Å¡ L$p¡C A¡L$ An_¡ kdp„sf lp¡e sp¡ s¡ b¡ tbvy$Ap¡ 
hÃQ¡_y„ A„sf ip¡^hy„.

i) ApL©$rsdp„ f¡M AB, X-An_¡ kdp„sf R>¡.  

 dpV¡$ tbvy$ A A_¡ tbvy$ B _p y r_v£$iL$ kdp_ R>¡.  

 f¡M AL A_¡ f¡M BM A¡ X-An_¡ g„b v$p¡fp¡.  

  \ c ABML g„bQp¡fk R>¡. 

 \ AB = LM 

 `f„sy, LM = x2 - x1 

 \ d(A,B) = x2 - x1

ii) ApL©$rsdp„ f¡M PQ, Y-An_¡ kdp„sf R>¡. 

 dpV¡$ tbvy$ P A_¡ tbvy$ Q _p x r_v£$iL$ kdp_ R>¡.

 f¡M PR A_¡ f¡M QS A¡ Y-An_¡ g„b v$p¡fp¡.  

 \ c PQSR g„bQp¡fk R>¡. 

 \ PQ = RS

 `f„sy, RS = y2 - y1

 \ d(P,Q) = y2 - y1

   D`f_u ApL©$rsdp„, 
   A(x1, 0 ) A_¡ B(x2, 0) A¡ b¡ tbvy$ 
   X-An `f A¡hu fus¡ R>¡ L¡$, x2 > x1

   \ d(A, B) = x2 - x1

   D`f_u ApL©$rsdp„, 
   P(0, y1) A_¡ Q(0, y2) A¡ b¡ tbvy$ 
   Y-An `f A¡hu fus¡ R>¡ L¡$, y2 > y1

   \ d(P,Q) = y2 - y1

ApL©$rs 5.4 ApL©$rs 5.5

ApL©$rs 5.2

A (x1, 0) B (x2, 0)
X` X

Y

Y`

O

ApL©$rs 5.3

(0, y2) Q

(0, y1) P

XX`

Y

Y`

O

A(x1, y1)

L(x1, 0)

B(x2, y1)

M(x2, 0)
X` X

Y`

Y

O

P (x1, y2)(0, y2) R

Q (x1, y1)(0, y1) S

X` X
Y`

Y

O
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L©$rs ः
  ApL©$rsdp„ f¡M AB || Y-An A_¡ 
  f¡M CB || X-An R>¡. tbvy$ A A_¡ tbvy$ C _p 
  r_v£$iL$p¡ Apàep R>¡. _uQ¡_p Mp_p cfu AC ip¡^p¡.  
  D ABC L$pV$L$p¡Z rÓL$p¡Z R>¡. 
  `pe\pNp¡fk_p âd¡e `f\u,

  (AB)2 + (BC)2 = 

  AB, BC ip¡^hp dpV¡$ tbvy$ B_p r_v£$iL$p¡ ip¡^uiy„. 

  CB || X-An \ B_p¡ y r_v£$iL$ = 

  BA || Y-An \ B_p¡ x r_v£$iL$ = 

  AB = 3 -  =    \ BC =  -  = 4
  \ AC2 =  +  =  \ AC = 17

ÅZu gCA¡.

A„sf_y„ k|Ó (Distance formula)

ApL©$rs 5.7dp„, A(x1, y1) A_¡ B(x2, y2), XY 
kdsgdp„ Aph¡gp b¡ tbvy$Ap¡ R>¡.
tbvy$ Bdp„\u X-An `f g„b BP v$p¡fp¡. s¡ S> fus¡ 
tbvy$ Adp„\u f¡M BP `f g„b AD v$p¡fp¡.

f¡M BP, Y-An_¡ kdp„sf R>¡. 

\  tbvy$ D _p¡ x r_v£$iL$ x2 R>¡. 

f¡M AD, X-An_¡ kdp„sf R>¡. 

\  tbvy$ D _p¡ y r_v£$iL$ y1 R>¡. 

\  AD = d(A, D) = x2 - x1, 
 BD = d(B, D) = y2 - y1

 L$pV$L$p¡Z D ABD dp„,      AB = AD + BD2 2 2  

        = x x y y2 1

2

2 1

2−( ) + −( )  

      \ AB = x x y y2 1

2

2 1

2−( ) + −( )

   Ap r_óL$j®_¡ A„sf_y„ k|Ó L$l¡hpe R>¡. 

ApL©$rs 5.6

XX`

B

Y

Y`

A(2, 3)

C(-2, 2)

4

1
-1

3

-3 2

-2

2

-2 3

-3

1

-1 0

ApL©$rs 5.7

X
P

X`

Y

Y`

A
(x1, y1)

B(x2, y2)

D(x2, y1)

O
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  Ýep_dp„ fpMp¡ L¡$,  x x y y x x y y2 1

2

2 1

2

1 2

2

1 2

2−( ) + −( ) = −( ) + −( )  

  ApNm_u L©$rsdp„, Ap`Z¡ f¡M AC_u g„bpC ip¡^hp dpV¡$, AB, BC_u g„bpC ip¡^u_¡ ̀ pe\pNp¡fk_p¡ 
âd¡e_p¡ D`ep¡N L$ep£. lh¡ Ap`Z¡ A„sf_y„ k|Ó hp`fu_¡ s¡ S> f¡MpM„X$p¡_u g„bpC ip¡^uA¡.

   A(2, 3) A_¡ C(-2, 2) Ap`¡gy„ R>¡. 

   A(x1, y1) A_¡ C(x2, y2) ^pfuA¡. 

   x1 = 2, y1 = 3, x2 = -2, y2 = 2 

   AC = x x y y2 1

2

2 1

2−( ) + −( )

      = − −( ) + −( )2 2 2 3
2 2

      = −( ) + −( )4 1
2 2  

      = 16 1+  

      = 17

   f¡M AB || Y-An A_¡ f¡M BC || X-An. 
   \ tbvy$ B_p¡ r_v£$iL$ (2, 2) R>¡. 

   \ AB = x x y y2 1

2

2 1

2−( ) + −( )  = 2 2 2 3
2 2−( ) + −( )  = 0 1+  = 1

      BC = x x y y2 1

2

2 1

2−( ) + −( )  = − −( ) + −( )2 2 2 2
2 2  = −( ) +4 0

2  = 4

ApL©$rs 5.1dp„, tbvy$ P A_¡ Q hÃQ¡_y„ A„sf Ap`Z¡  (-1) - (-5) = 4; Ap`Z¡ ip¡Ýey„ lsy„. s¡ S> 

tbvy$_p r_v£$iL$ kdsgdp„  (-1, 0) A_¡ (-5, 0) li¡, A„sf_y„ D`f_y„ k|Ó hp`fu_¡ tbvy$ P A_¡ Q hÃQ¡_y„ 
A„sf ApV$gy„ S> Aphi¡, s¡ QL$pku Sy>Ap¡. 

XX`

B

Y

Y`

A(2, 3)

C(-2, 2)

O

ApL©$rs 5.8

•  Apf„ctbvy$ O_p r_v£$iL$ (0, 0) lp¡e R>¡ A_¡ tbvy$ P_p r_v£$iL$ (x, y) lp¡e sp¡  
 d(O, P) = x y2 2+ .

•  P(x1, y1), Q(x2, y2) Ap b¡ tbvy$Ap¡ XY kdsgdp„ lp¡e sp¡

 d(P, Q) = x x y y2 1

2

2 1

2−( ) + −( )

 A¡V$g¡ L¡$, PQ2 = x x y y2 1

2

2 1

2−( ) + −( )  = x x y y1 2

2

1 2

2−( ) + −( )  

Ap Ýep_dp„ fpMuA¡.
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���  NZ¡gp„  Dv$plfZp¡ ���
Dv$p. (1)  P(-1, 1), Q(5,-7) Ap b¡ tbvy$Ap¡ hÃQ¡_y„ A„sf ip¡^p¡. 
DL¡$g	ः	 	 P(x1, y1) A_¡ Q(x2, y2) ^pfuA¡, 
   x1 = -1,   y1 = 1,  x2 = 5,  y2 = -7

   A„sf_p k|Ó A_ykpf  d(P, Q) = x x y y2 1

2

2 1

2−( ) + −( )

     = 5 1 7 1
2 2

− −( )  + −( ) − 

     = 6 8
2 2( ) + −( )

     = 36 64+

        d(P, Q) = 100  =  10
      \ tbvy$ P A_¡ Q hÃQ¡_y„ A„sf 10 R>¡. 

Dv$p. (2)  A(-3, 2), B(1, -2) A_¡ C(9, -10) tbvy$Ap¡ kdf¡M R>¡ s¡ v$ip®hp¡.

DL¡$g		ः	 	 Å¡ d(A, B); d(B, C) A_¡ d(A, C) `¥L$u b¡ A„sfp¡_p¡ kfhpmp¡ ÓuÅ A„sf S>¡V$gy„ lp¡e,  
   sp¡ tbvy$ A, B, C kdf¡M li¡.
   \ d(A, B), d(B, C) A_¡ d(A, C) ip¡^uA¡.
   tbvy$ A_p r_v£$iL$  tbvy$ B_p r_v£$iL$       (A„sf_y„ k|Ó)
        (-3, 2)     (1, -2) d(A,B) = x x y y2 1

2

2 1

2−( ) + −( )
        (x1, y1)     (x2, y2)

    \ d(A, B) = 1 3 2 2
2 2

− −( )  + −( ) −   .......... (A„sf_y„ k|Ó)

       = 1 3 4
2 2+( ) + −( )

       = 16 16+

       = 32  = 4 2  ..........(I)

    d(B, C) = 9 1 10 2
2 2−( ) + − +( )

       = 64 64+  = 8 2  ..........(II)

   A_¡  d(A, C) = 9 3 10 2
2 2+( ) + − −( )

       = 144 144+  = 12 2  ..........(III)

       4 2  + 8 2  = 12 2    .......... (I), (II) A_¡ (III) `f\u
   \ d(A, B) + d(B, C) = d(A, C) 
   \ A, B, C tbvy$Ap¡ kdf¡M R>¡. 
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Dv$p. (3)  P(6, -6), Q(3, -7) A_¡ R(3, 3) tbvy$Ap¡ kdf¡M R>¡ L¡$ s¡ _½$u L$fp¡. 

DL¡$g	ः	 	 PQ		=	 6 3 6 7
2 2−( ) + − +( )     .......... (A„sf_y„ k|Ó)

    = 3 1
2 2( ) + ( )  = 10   .......... (I)

   QR = 3 3 7 3
2 2−( ) + − −( )

    = 0 10
2 2( ) + −( )  = 100   .......... (II)

   PR = 3 6 3 6
2 2−( ) + +( )

    = 3 9
2 2( ) + ( )  = 90  .......... (III)

   (I), (II) A_¡ (III) `f\u 10 , 100  A_¡ 90  `¥L$u 100  kp¥\u dp¡V$u k„¿ep R>¡. 

   100( )  A_¡ 10 90+( )  kdp_ R>¡ L¡$ s¡ Å¡CA¡. 

   A¡ dpV¡$ 100
2( )  A_¡ 10 90

2

+( )  _u syg_p L$fp¡. 

   Ap `f\u sdpfp Ýep_dp„ Aphi¡ L¡$  10 90+( )  < 100( )   \ PQ + PR ¹ QR
   \ P(6, -6), Q(3, -7) A_¡ R(3, 3) tbvy$Ap¡ kdf¡M _\u.    

Dv$p. (4)  (1, 7), (4, 2),  (-1, -1) A_¡ (-4, 4) Qp¡fk_p rifp¡tbvy$Ap¡ R>¡, s¡ v$ip®hp¡.

DL¡$g		ः	 	 Äepf¡ QsyóL$p¡Z_u b^u bpSy>Ap¡ kdp_ g„bpC_u A_¡ b„_¡ rhL$Zp£ kdp_ g„bpC_p lp¡e Ðepf¡ 

s¡ QsyóL$p¡Z Qp¡fk lp¡e R>¡. \ A„sf_p k|Ó_p¡ D`ep¡N L$fu_¡ b^u bpSy>_u g„bpC A_¡ L$Zp£_u 

g„bpC ip¡^uA¡.

   ^pfp¡ L¡$ , A(1, 7), B(4, 2), C(-1, -1) A_¡ D(-4,4) A¡ Ap`¡gp tbvy$Ap¡ R>¡. 

   AB = 1 4 7 2
2 2−( ) + −( )   = 9 25+  = 34

   BC = 4 1 2 1
2 2+( ) + +( )  = 25 9+  = 34

   CD = − +( ) + − −( )1 4 1 4
2 2

 = 9 25+  = 34

   DA = 1 4 7 4
2 2+( ) + −( )   = 25 9+  = 34

   AC = 1 1 7 1
2 2+( ) + +( )  = 4 64+  = 68

   BD = 4 4 2 4
2 2+( ) + −( )  = 64 4+  = 68

   \ AB = BC = CD = DA A_¡ AC = BD

ApL©$rs 5.9

A

B

C

D
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   Ap `f\u S>Zpe R>¡ L¡$, QsyóL$p¡Z_u Qpf¡ bpSy>_u g„bpC kdp_ R>¡, s¡d S> b„_¡ L$Z® AC A_¡  
   BD_u g„bpC kdp_ R>¡. 

   \ (1,7), (4,2), (-1,-1) A_¡ (-4,4) Ap rifp¡tbvy$Ap¡\u s¥epf \sp¡ QsyóL$p¡Z Qp¡fk R>¡. 

Dv$p. (5)  Y-An `f_p A¡hp tbvy$_p r_v£$iL$ ip¡^p¡, L¡$ S>¡ M (-5,-2) A_¡ N(3,2)\u kdp_ A„sf¡ R>¡.  
DL¡$g 	 ः	 ^pfp¡ L¡$, Y-An`f_y„ tbvy$ P(0, y) A¡ tbvy$ M A_¡ N\u kdp_ A„sf¡ R>¡. 
    \ PM = PN \ PM2 = PN2

          \   [0 -(-5)]2 + [y -(-2)]2 =  (0 - 3)2 + (y - 2)2 .... (A„sf_p k|Ó `f\u)
         \  25 + (y + 2)2 = 9 + y2 - 4y + 4
    \ 25 + y2 + 4y + 4 = 13 + y2 - 4y
    `           \ 8y = -16 \ y = -2
   \ M (-5, -2) A_¡ N (3, 2) tbvy$Ap¡\u kdp_ A„sf¡ Aph¡g Y-An `f_p tbvy$_p r_v£$iL$  
        (0, -2) R>¡.

Dv$p. (6)  A(-3, -4), B(-5, 0), C(3, 0) A¡ D ABC rifp¡tbvy$Ap¡ R>¡. sp¡  D ABC _p `qfL¡$ÞÖ_p  
   r_v£$iL$ ip¡^p¡. 

DL¡$g 	 ः	 ^pfp¡ L¡$, tbvy$ P(a, b), D ABC _y„ `qfL¡$ÞÖ R>¡.  \ P A¡ tbvy$ A, B, C \u kdp_ A„sf¡ R>¡. 

  \ PA2 = PB2 = PC2 .......... (I) \ PA2 = PB2

           A„sf_p k|Ó `f\u

               (a + 3)2 + (b + 4)2 = (a + 5)2 + (b - 0)2

 \a2 + 6a + 9 + b2 + 8b + 16 = a2 + 10a + 25 +b2

                          \ -4a + 8b = 0
                              \  a - 2b = 0 .......... (II)
                             s¡S> fus¡ PA2 = PC2 .......... (I) `f\u

   A„sf_p k|Ó `f\u

          \ (a + 3)2 + (b + 4)2 = (a - 3)2 + (b - 0)2

 \a2 + 6a + 9 + b2 + 8b + 16 = a2 - 6a + 9 + b2

                           \ 12a + 8b = -16
                             \ 3a + 2b = -4 .......... (III)
  kduL$fZ (II) A_¡  (III)_¡ R>p¡X$sp a = -1, b = -

1

2

  \ `qfL¡$ÞÖ_p r_v£$iL$ (-1, -
1

2
) R>¡. 

P(a,b)

A(-3,-4)

B
(-5,0)

C(3,0)

ApL©$rs 5.10
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Dv$p. (7)  tbvy$ (x, y) A¡ (7, 1) A_¡ (3, 5) \u kdp_ A„sf¡ lp¡e sp¡  y = x-2 v$ip®hp¡. 

DL¡$g 	 ः	 ^pfp¡ L¡$, tbvy$ P (x, y) A¡ A(7, 1) A_¡ B(3, 5) \u kdp_ A„sf¡ R>¡.

      \                                      AP = BP
      \                                    AP2 = BP2

      \              (x - 7)2 + (y - 1)2 = (x - 3)2 + (y - 5)2 .......... A„sf_p k|Ó `f\u

      \ x2 - 14x +49 + y2 - 2y + 1 = x2 - 6x + 9 + y2 - 10y +25
      \  - 8x + 8y = -16
      \  x - y = 2
      \  y = x - 2

Dv$p. (8)  tbvy$ A (2,-2) A_¡ tbvy$ B (-1, y) hÃQ¡_y„ A„sf 5 R>¡, sp¡ y  _u qL„$ds ip¡^p¡.

DL¡$g 	 ः		\ AB2 = [(-1) - 2]2 + [y - (-2)]2 .......... A„sf_p k|Ó `f\u

      \    52 = (-3)2 + (y + 2)2

      \   25 = 9 + (y + 2)2

      \   16 = (y + 2)2

      \   y + 2 = ± 16

      \   y + 2 = ± 4
      \   y = 4 - 2 A\hp y = -4 - 2
      \   y = 2   A\hp  y = -6
      \   y _u qL„$ds 2 A\hp -6 R>¡. 

dlphfpk„N°l 5.1

1. _uQ¡ Ap`¡gu tbvy$Ap¡_u âÐe¡L$ Å¡X$u hÃQ¡_y„ A„sf ip¡^p¡. 

 (1) A(2, 3), B(4, 1)          (2) P(-5, 7),  Q(-1, 3)  (3) R(0, -3),  S(0, 5

2
)

 (4) L(5, -8), M(-7, -3)     (5) T(-3, 6), R(9, -10) (6) W( -7

2
, 4),  X(11, 4)

2. _uQ¡_p tbvy$Ap¡ kdf¡M R>¡ L¡$ _l] s¡ _½$u L$fp¡.

 (1) A(1, -3), B(2, -5), C(-4, 7)  (3) L(-2, 3), M(1, -3), N(5, 4)
 (2) R(0, 3), D(2, 1), S(3, -1)  (4) P(-2, 3), Q(1, 2), R(4, 1)
3. X-An `f_y„ A¡hy„ tbvy$ ip¡^p¡ L¡$ S>¡ tbvy$ A(-3, 4) A_¡ B(1, -4)\u kdp_ A„sf¡ lp¡e. 

4. P(-2, 2), Q(2, 2) A_¡ R(2, 7) A¡ L$pV$L$p¡Z rÓL$p¡Z_p rifp¡tbvy$Ap¡ R>¡, s¡ QL$pkp¡. 
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ApL©$rs 5.12

PA B6 10  ApL©$rs 5.12dp„, AP = 6 A_¡ PB = 10.

 \ AP

PB
= =

6

10

3

5
                    

 Ap_¡ S> Sy>v$p iåv$p¡dp„, "tbvy$ P A¡ f¡M AB_y„ 3ः5 _p NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡.' A¡d L$l¡hpe R>¡.

  Äepf¡ f¡MpM„X$ `f_y„ A¡L$ tbvy$ s¡ S> f¡MpM„X$_y„ Ap`¡gp NyZp¡Ñfdp„ rhcpS>_ L$fsy„ lp¡e Ðepf¡ s¡ rhcpS>_ 

L$f_pf tbvy$_p r_v£$iL$ L¡$hu fus¡ ip¡^u iL$pe s¡ Å¡BA¡. 

5. P(2, -2), Q(7, 3), R(11, -1) A_¡ S (6, -6) rifp¡tbvy$ lp¡e s¡hp¡ QsyóL$p¡Z kdp„sfcyS> R>¡ s¡ 

 v$ip®hp¡. 

6. A(-4, -7), B(-1, 2), C(8, 5) A_¡ D(5, -4) A¡ kdcyS> QsyóL$p¡Z ABCD_p rifp¡tbvy$Ap¡ R>¡ 
 s¡ v$ip®hp¡. 

7.  Å¡ tbvy$ L(x, 7) A_¡ M(1, 15) hÃQ¡_y„ A„sf 10 lp¡e, sp¡ x_u qL„$ds ip¡^p¡.

8.  A(1, 2), B(1, 6),  C(1 + 2 3 , 4) A¡ kdcyS> rÓL$p¡Z_p rifp¡tbvy$Ap¡ R>¡ s¡ v$ip®hp¡.

epv$ L$fuA¡.

ÓZ kdp„sf f¡Mp_p Ap„sfR>¡v$_p¡ NyZ^d® ः
 ApL©$rs 5.11dp„ f¡Mp  l || f¡Mp m || f¡Mp n, 
 f¡Mp p A_¡ q R>¡qv$L$p R>¡.

 \ AB

BC
=

DE

EF

ÅZu gCA¡.

f¡MpM„X$_y„ rhcpS>_ (Division of a line segment)

ApL©$rs 5.11

m
n

p q

lA
B

C

D
E
F
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ÅZu gCA¡.

rhcpS>__y„ k|Ó (Section formula)

 ApL©$rs 5.13dp„, kdsg XYdp„_p f¡M AB `f_y„ tbvy$ P, f¡M AB_y„ m	 ः	n NyZp¡Ñfdp„  rhcpS>_ 
 L$f¡ R>¡. 

 \ ÓZ kdp„sf f¡Mp_p Ap„sfR>¡v$_p NyZ^d® A_ykpf,  AP
PB

 = CQ
QD

 = m
n

     s¡ S> fus¡ , CQ = x - x1 A_¡ QD = x2 - x .......... (I) `f\u

     \ 
x x

x x

m

n

−
−

=1

2
 

     \ n(x - x1) = m (x2 - x)

     \  nx - nx1 = mx2 - mx

     \  mx + nx = mx2 + nx1

     \ x(m + n) = mx2 + nx1

     \ x = 
mx nx

m n
2 1+

+
  Ap S> âdpZ¡ tbvy$ A, P A_¡ Bdp„\u Y-An`f g„b v$p¡fu_¡ D`f âdpZ¡ L©$rs L$fsp Ap`Z_¡  

  y
my ny

m n
=

+
+

2 1   dmi¡. 

  \ tbvy$ A(x1, y1) A_¡ B(x2, y2)_¡ Å¡X$_pfp f¡M AB_y„ m	 ः	n NyZp¡Ñfdp„ rhcpS>_ L$f_pf

       tbvy$_p r_v£$iL$  
mx nx

m n

my ny

m n
2 1 2 1+
+

+
+







,  lp¡e R>¡. 

ApL©$rs 5.13

XX`

Y

Y`

A (x1
, y1

) P (x, y) B(x2, y2)

D(x2, 0)Q(x, 0)C(x1, 0)O

 A(x1, y1), B(x2, y2) A_¡ P(x, y) ̂ pfuA¡. 

 f¡M AC, f¡M PQ A_¡ f¡M BD,  
 X-An `f g„b f¡MpM„X$ v$p¡ep®.

 \ C(x1, 0); Q (x, 0) 
 A_¡ D (x2, 0).
 \    CQ = x - x1

 A_¡ QD = x2 - x

 s¡S> fus¡  f¡M AC ||  f¡M PQ ||  f¡M BD.

.......... (I)}
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             x = mx nx

m n
2 1+

+
 

             = mx mx

m m
2 1+

+
       m = n

    = m x x

m
1 2

2

+( )

           = x x1 2

2

+

   y = my ny

m n
2 1+

+

     = my my

m m
2 1+

+
     m = n

     = m y y

m
1 2

2

+( )

    = y y1 2

2

+

  \ dÝetbvy$ P_p r_v£$iL$ x x y y1 2 1 2

2 2

+ +





,  R>¡. A¡_¡ S> "dÝetbvy$_y„ k|Ó' L$l¡hpe R>¡. 

   Ap`Z¡ ̀ pR>gp„ ̂ p¡fZdp„ b¡ ̀ qfd¡e k„¿ep a  A_¡ b k„¿epf¡Mp ̀ f v$ip®hu, s¡d_¡ Å¡X$sp f¡MpM„X$_y„ 

   dÝetbvy$ 
a + b

2
 lp¡e R>¡ s¡ v$ip®ìey„ lsy„. s¡ r_óL$j® ldZp„ dm¡gp k|Ó_p¡ rhrióV$ âL$pf R>¡. s¡ 

Ýep_dp„ fpMp¡.

���  NZ¡gp„  Dv$plfZp¡ ��� 
Dv$p. (1)  Å¡ A(3, 5)  B(7, 9) lp¡e A_¡ tbvy$ Q,  f¡M AB_y„ 2ः3	NyZp¡Ñfdp„ rhcpS>_ L$fsy„ lp¡e, sp¡    

Q tbvy$_p r_v£$iL$ ip¡^p¡. 

DL¡$g  ः  Ap`¡gp Dv$plfZdp„, (x1, y1) = (3, 5) 
   A_¡ (x2, y2) = (7, 9) ^pfuA¡. 

   s¡dS> , m	ः	n	=	2	ः	3
   f¡MpM„X$_p rhcpS>__p k|Ó A_ykpf, 

   x = mx nx

m n
2 1+

+
 =  2 7 3 3

2 3

23

5

× + ×
+

=  ; y
my ny

m n
=

+
+

2 1  = 2 9 3 5

2 3

33

5

× + ×
+

=

   \ tbvy$ Q _p r_v£$iL$  23

5

33

5
,








ApL©$rs 5.14

A (x1, y1) P (x, y)

 f¡MpM„X$_p dÝetbvy$_y„ k|Ó (Mid-point formula)

  A(x1, y1) A_¡ B(x2, y2) Ap b¡ tbvy$Ap¡_¡ Å¡X$sp f¡M AB_y„ dÝetbvy$ P(x, y) lp¡e sp¡,  

  m = n lh¡ rhcpS>_ k|Ó A_ykpf, 
  x A_¡ y _u qL„$ds gMuiy„. 

B (x2, y2)
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^pfp¡ L¡$, A(x1, y1), B(x2, y2), C(x3, y3)
A¡ D ABC_p rifp¡tbvy$ R>¡. f¡M AD, 
D ABC_u dÝeNp R>¡. tbvy$ G(x, y) s¡ 

rÓL$p¡Z_y„ dÝeNpk„`prs tbvy$ R>¡. tbvy$ D, f¡M 

BC_y„ dÝetbvy$ R>¡. 

Dv$p. (2)  A(-4, 2),  B(6, 2) Ap f¡MpM„X$_y„ dÝetbvy$ P lp¡e sp¡ tbvy$ P_p r_v£$iL$p¡ ip¡^p¡.

DL¡$g  ः  

ApL©$rs 5.16

2

1

A(x1, y1)

C(x3, y3)

G(x, y)

B(x2, y2) D

ApL©$rs 5.15

A (-4, 2) B (6, 2)P (x, y)

    (-4, 2) = (x1, y1) ; (6, 2) = (x2, y2) A_¡ tbvy$ P_p r_v£$iL$ (x, y)  ^pfuA¡. 

\ dÝetbvy$_p k|Ó A_ykpf, 

  x = x x1 2

2

+  = − +4 6

2
 = 2

2
 = 1

y = y y1 2

2

+  = 2 2

2

+  = 4

2
 = 2

\ dÝetbvy$ P_p r_v£$iL$ (1,2) R>¡. 

epv$ L$fuA¡.

Ap`Z¡ ÅZuA¡ R>uA¡ L¡$, rÓL$p¡Z_u dÝeNpAp¡ A¡L$ k„`psu (k„Npdu) lp¡e R>¡. 

s¡d_y„ k„`prstbvy$ [Nyê$ÐhL¡$ÞÖ (centroid)] dÝeNp_y„ 2ः1_p NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡. 

ÅZu gCA¡.

dÝeNp k„`prstbvy$_„y k|Ó [Nyê$ÐhL¡$ÞÖ_y„ k|Ó (Centroid formula)]

rÓL$p¡Z_p ÓZ¡e tbvy$_p r_v£$iL$p¡ Apàep„ lp¡e Ðepf¡ rhcpS>_ k|Ó_p¡ D`ep¡N L$fu_¡ dÝeNp k„`prstbvy$_p 

r_v£$iL$p¡ L¡$hu fus¡ ip¡^pe s¡ Ap`Z¡ Å¡CA¡.
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\  tbvy$ D_p r_v£$iL$p¡  x = x x2 3

2

+ , y = y y2 3

2

+  .......... f¡MpM„X$_p dÝetbvy$_p k|Ó A_ykpf

 tbvy$ G(x, y), D ABC_y„ dÝeNp k„`prstbvy$ R>¡. \	AG	ः	GD	=	2	ः	1
\  f¡MpM„X$_p rhcpS>__p k|Ó A_ykpf, 

 x = 
2

2
1

2 1

2 3
1

x x
x

+





 + ×

+  = x x x2 3 1

3

+ +  = x x x1 2 3

3

+ +

 y = 
2

2
1

2 1

2 3
1

y y
y

+





 + ×

+
 = y y y2 3 1

3

+ +  = y y y1 2 3

3

+ +

 A¡V$g¡ L¡$, rifp¡tbvy$ (x1, y1), (x2, y2), (x3, y3) ^fphsp„ rÓL$p¡Z_p„ dÝeNp k„`prstbvy$_p r_v£$iL$p¡ 

 
x x x y y y1 2 3 1 2 3

3 3

+ + + +





,  lp¡e R>¡. 

 Ap_¡ S> dÝeNp k„`prstbvy$_y„ k|Ó L$l¡hpe R>¡. 

• rhcpS>__y„ k|Ó

   (x1, y1) A_¡ (x2, y2) Ap b¡ rcÞ_ tbvy$Ap¡_¡ Å¡X$sp f¡MpM„X$_y„ m ः	n NyZp¡Ñfdp„ rhcpS>_ L$f_pf

 tbvy$_p r_v£$iL$  mx nx

m n

my ny

m n
2 1 2 1+
+

+
+







,  lp¡e R>¡. 

• dÝetbvy$_y„ k|Ó  
   (x1, y1) A_¡ (x2, y2) Ap b¡ rcÞ_tbvy$_¡ Å¡X$sp f¡MpM„X$_p dÝetbvy$_p r_v£$iL$ 

 x x y y1 2 1 2

2 2

+ +





,  lp¡e R>¡.

• dÝeNp k„`prstbvy_y„ k|Ó (Nyê$ÐhL¡$ÞÖ_y„ k|Ó) 

 (x1, y1), (x2, y2) A_¡ (x3, y3) Å¡ rÓL$p¡Z_p rifp¡tbvy$_p r_v£$iL$ lp¡e sp¡ dÝeNp k„`prstbvy$_p 

 r_v£$iL$  x x x y y y1 2 3 1 2 3

3 3

+ + + +





,  lp¡e R>¡. 

Ap Ýep_dp„ fpMuA¡.
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���  NZ¡gp„  Dv$plfZp¡ ���

Dv$p. (1)  A(-7,4) A_¡ B(-6,-5) R>¡. tbvy$ T, f¡M AB_y„ 7ः2_p NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡, 
   sp¡ tbvy$ T_p r_v£$iL$ ip¡^p¡. 

DL¡$g 	 ः	 ^pfp¡ L¡$, tbvy$  T_p r_v£$iL$ (x, y) R>¡. 

   \ f¡MpM„X$_p rhcpS>__p k|Ó A_ykpf,

   x = mx nx

m n
2 1+

+
 = 7 6 2 7

7 2

× −( ) + × −( )
+

 
   
    = - -42 14

9
 = -56

9
  
   y = my ny

m n
2 1+

+
 = 7 5 2 4

7 2

× −( ) + ×( )
+

 
    
    = − +35 8

9
 = -27

9
 = -3

   \ tbvy$ T _p r_v£$iL$ −
−








56

9
3,  R>¡. 

Dv$p. (2)  tbvy$ P(-4, 6) A¡ A(-6, 10) A_¡ B(r, s)_¡ Å¡X$sp f¡MpM„X$_y„ 2ः1	NyZp¡Ñfdp„ rhcpS>_  
   L$f¡ R>¡, sp¡ tbvy$ B_p r_v£$iL$ ip¡^p¡. 

DL¡$g		 ः	 f¡MpM„X$_p rhcpS>__p k|Ó A_ykpf,

          -4 = 
2 ´ r + 1 ´ (-6)

2 + 1

   \   -4 = 
2r - 6

3
   \ -12 = 2r - 6
   \    2r = -6
   \      r = -3

        6 = 2 ´ s + 1 ´ 10
2 + 1

\   6 = 
2s + 10

3
\ 18 = 2s + 10
\ 2s = 8
\   s = 4

\ tbvy$ B _p r_v£$iL$ (-3, 4) R>¡. 

Dv$p. (3)  A(15,5), B(9,20) A_¡ P(11,15) R>¡. A-P-B lp¡e sp¡ tbvy$ P, f¡M AB _y„ ¼ep  
   NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡. s¡ ip¡^p¡. 

DL¡$g		 ः	 tbvy$ P(11,15) f¡M AB _y„ m	ः	n NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡, A¡d ^pfuA¡, 
   \ f¡MpM„X$_p rhcpS>__p k|Ó A_ykpf,

ApL©$rs 5.17

(-7, 4)

7

2

(x, y)
(-6, -5)T
B

A
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   x = mx nx

m n
2 1+

+

   \ 11 = 9 15m n

m n

+
+

   \ 11m + 11n = 9m + 15n

   \ 2m = 4n

   \ m
n

 = 4

2
 = 2

1

   \ rhcpS>__p¡ NyZp¡Ñf 2	ः	1	R>¡. 

Dv$p. (4)  tbvy$ A (2,-2) A_¡ B(-7,4)_¡ Å¡X$sp f¡MpM„X$_y„ rÓrhcpS>_ L$f_pfp tbvy$_p r_v£$iL$  
   ip¡^p¡. 

   (f¡MpM„X$_p S>¡ b¡ tbvy$Ap¡ s¡ f¡MpM„X$_p ÓZ kdp_ cpN L$f¡ R>¡, s¡ tbvy$Ap¡_¡ s¡ f¡MpM„X$p_p 

rÓcpS>L$ tbvy$ L$l¡hpe R>¡.)

DL¡$g 	 ः	 ^pfp¡ L¡$, tbvy$ P A_¡ Q  A¡ tbvy$ A A_¡ tbvy$ B _¡ Å¡X$sp f¡MpM„X$_p rÓrhcpS>L$ tbvy$ R>¡,  
   A¡V$g¡ tbvy$ P A_¡ Q_¡ L$pfZ¡ f¡M AB_p ÓZ kdp_ cpN \pe R>¡. 

   AP = PQ = QB .......... (I)

   AP

PB
 = AP

PQ + QB
 = AP

AP + AP
 = AP

2AP
 = 1

2
 .......... (I) `f\u

   tbvy$ P f¡M AB _y„ 1ः2_p NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡.

Ap âdpZ¡ y -r_v£$iL$_u qL„$ds d|L$u 

dmsp¡ NyZp¡Ñf ip¡^p¡. sdpfp¡ r_óL$j® 

gMp¡.

   P_p¡ x r_v£$iL$  = 1 7 2 2

1 2

× −( ) + ×
+

 = − +7 4

3
 = -3

3
 = -1

   P_p¡ y r_v£$iL$  = 1 4 2 2

1 2

× + × −( )
+

 = 4 4

3

-  = 0

3
 = 0

   s¡ S> fus¡ tbvy$ Q, f¡M AB_y„ 2ः1_p NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡. dpV¡$ 
AQ
QB

 = 2

1

   Q_p¡ x r_v£$iL$  = 2 7 1 2

2 1

× −( ) + ×
+

 = − +14 2

3
 = -12

3
 = -4

   Q_p¡ y r_v£$iL$ = 2 4 1 2

2 1

× + ×−
+

 = 8 2

3

-  = 6

3
 = 2

   \ f¡MpM„X$_p rÓcpS>L$ tbvy$_p r_v£$iL$p¡ (-1, 0), (-4, 2) R>¡. 

ApL©$rs 5.18

A P Q B
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ApL©$rs 5.19(-4, 6)

(5, 10)
B

P

A

h^y dprlsu dpV¡$ ः
A A_¡ B tbvy$_¡ Å¡X$sp f¡MpM„X$_y„ bpürhcpS>_ L¡$hu fus¡ \pe R>¡, s¡ Å¡BA¡.

A(-4, 6), B(5, 10) tbvy$_¡ Å¡X$sp f¡MpM„X$ AB_y„ 3ः1	_p NyZp¡Ñfdp„ bpürhcpS>_ L$f_pfp  
 tbvy$ P_p r_v£$iL$ L¡$hu fus¡ ip¡^pe s¡ Sy>Ap¡. 

AP
PB

 = 3

1
 A¡V$g¡ L¡$ AP, PB L$fsp dp¡V$p¡ A-B-P R>¡. 

AP
PB

 = 3

1
 A¡V$g¡ L¡$ AP = 3k, BP = k, sp¡ AB = 2k

   \ AB
BP

 = 2

1

lh¡ B tbvy$ f¡MpM„X$ AP_y„ 2	ः	1	NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡. 

A A_¡ B_p r_v£$iL$p¡ Apàep lp¡e Ðepf¡ tbvy$ P_p r_v£$iL$ L¡$hu fus¡ ip¡^pe s¡ Ap`Z¡ iuMu Nep R>uA¡.

dlphfpk„N°l 5.2

1. Å¡ P tbvy$ A(-1,7) A_¡ B(4,-3)_¡ Å¡X$sp f¡MpM„X$_y„ 2 ः 3_p„ NyZp¡Ñfdp„ rhcpS>_ L$fsy„ lp¡e 
 sp¡ tbvy$ P_p r_v£$iL$p¡ ip¡^p¡. 

2.  _uQ¡_p v$f¡L$ Dv$plfZdp„ f¡M PQ_y„ a	ः	b	NyZp¡Ñfdp„ rhcpS>_ L$f_pf tbvy$ A_p r_v®¡$iL$ ip¡^p¡.

 (1) P(-3, 7), Q(1, -4), a	ः	b	=	2	ः	1	
 (2) P(-2, -5), Q(4, 3), a	ः	b	=	3	ः	4	
 (3) P(2, 6), Q(-4, 1), a	ः	b	=	1	ः	2
3. P-T-Q  R>¡. tbvy$ T(-1, 6), tbvy$ P(-3, 10) A_¡ tbvy$ Q(6, -8) _¡ Å¡X$sp f¡MpM„X$_y„ L$ep  
 NyZp¡Ñfdp„ rhcpS>_ L$f¡ R>¡?

4. f¡M AB hsy®m_p¡ ìepk R>¡ A_¡ tbvy$ P hsy®m_y„  L¡$ÞÖ R>¡.  A(2, -3) A_¡ P (-2, 0)  lp¡e sp¡ tbvy$  B _p 
 r_v£$iL$ ip¡^p¡. 

5. tbvy$ A(8, 9) A_¡  B(1, 2)_¡ Å¡X$sp f¡M AB_y„ tbvy$ P(k, 7) ¼ep NyZp¡Ñfdp„ rhcpS>_ 
 L$f¡ R>¡ s¡ ip¡^p¡ A_¡ k _u qL„$ds ip¡^p¡. 

6. tbvy$Ap¡ (22, 20) A_¡ (0, 16)  Å¡X$_pfp f¡MpM„X$_p dÝetbvy$_p r_v£$iL$ ip¡^p¡.

7. _uQ¡ rÓL$p¡Z_p rifp¡tbvy$ Ap`¡gp R>¡. âÐe¡L$ rÓL$p¡Zdp„ dÝeNp k„`prstbvy$ (Nyê$ÐhL$¡ÞÖ)_p r_v£$iL$ ip¡^p¡.

 (1)(-7, 6), (2, -2), (8, 5) 
 (2) (3, -5), (4, 3), (11, -4) 
 (3) (4, 7), (8, 4), (7, 11)
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   Ap`Z¡ k`pV$ S>du_ `f QpguA¡ Ðepf¡ h^y 

îd L$fhp¡ `X$sp¡ _\u. Y$pm `f Qpgsu hMs¡ 

\p¡X$p¡  îd L$fhp¡ `X¡$ R>¡. dpZk_¡ ðpk QX¡$ 

R>¡. Y$pmhpmp fõs¡ Qpgsu hMs¡ Nyê$ÐhpL$j®Z 

bm\u rhê$Ý^ L$pe® L$fhy„ `X¡$ R>¡. A¡ Ap`Z¡ 

rhop_dp„ iu¿ep R>uA¡. 

   kdsgue r_v£$iL$ c|rdrsdp„ f¡Mp_p¡ Y$pm 

A¡ A¡L$ dlÒh_u k„L$ë`_p R>¡. _uQ¡ Ap`¡g L©$rs 

Üpfp Ap`Z¡ s¡ k„L$ë`_p kdÆA¡.  

L©$rs I ः  
  bpSy>_u ApL©$rsdp„ f¡Mp l `f A(-2, -5), 

B(0,-2), C(2,1), D(4,4),  E(6,7) 
tbvy$Ap¡ Aph¡gp„ R>¡. Ap r_v£$iL$p¡_p¡ D`ep¡N 

L$fu_¡ s¥epf L$f¡g _uQ¡_p L$p¡óV$L$_y„ r_funZ 

L$fp¡.

8.  D ABC _y„ dÝeNp k„`pstbvy$ G R>¡. A, B A_¡ G _p r_v£$iL$p¡ A_y¾$d¡ (-14, -19), (3, 5) A_¡  
 (-4, -7) R>¡. sp¡ tbvy$ C_p r_v£$iL$ ip¡^p¡.

9. rÓL$p¡Z_y„ dÝeNp k„`pstbvy$ G (1, 5) R>¡ A_¡ s¡_p rifp¡tbvy$Ap¡ A (h, -6), B (2, 3) A_¡ C (-6, k)  
 lp¡e sp¡ h A_¡ k _u qL„$ds ip¡^p¡

10. tbvy$ A (2, 7) A_¡ B(-4, -8)_¡ Å¡X$_pfp f¡M AB _y„ rÓrhcpS>_ L$f_pfp tbvy$_p r_v£$iL$ ip¡^p¡. 

11. A (-14, -10), B(6, -2)_¡ Å¡X$_pfp f¡M AB _y„ Qpf A¡L$ê$` f¡MpM„X$p¡dp„ rhcpS>_ L$f_pfp tbvy$_p 
 r_v£$iL$p¡ ip¡^p¡.

12. A (20, 10), B(0, 20)_¡ Å¡X$_pfp f¡M AB _y„ `p„Q A¡L$ê$` f¡MpM„X$dp„ rhcpS>_ L$f_pfp tbvy$_p 
 r_v£$iL$ ip¡^p¡. 

ÅZu gCA¡.

f¡Mp_p¡ Y$pm (Slope of a line)

A
B

C

D

E
l

X

Y

X¢

Y¢

4

41

3
(4, 4)

(6, 7)

(-2, -5)

-3 2

7

2
(2, 1)

-2 3

6

1

(0, -2)

-1

5

0

ApL©$rs 5.20
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$ A. 

¾$.

`l¡gy„ 

tbvy$

buSy>„ 

tbvy$

`l¡gp tbvy$_p 

r_v£$iL$ 
(x1, y1)

buÅtbvy$_p 

r_v£$iL$ 
(x2, y2)

y y

x x
2 1

2 1

-
-

1 C E (2, 1) (6, 7)
7 1

6 2

-
-

 = 6

4
 = 3

2
 

2 A D (-2, -5) (4, 4)
4 5

4 2

− −( )
− −( )

 = 9

6
 = 3

2

3 D A (4, 4) (-2, -5)
- -
- -

5 4

2 4
 = -

-
9

6
 = 3

2

4 B C -- -- --

5 C A -- -- --

6 A C -- -- --

 L$p¡óV$L$¾$dp„_p bpL$u_p Mp_p `|Z® L$fu_¡ L$p¡óV$L$ `|Z® L$fp¡. Ap âdpZ¡ f¡Mp l `f_p tbvy$Ap¡_u lSy> L¡$V$guL$ 

Å¡X$uAp¡ gp¡ A_¡ v$f¡L$ Å¡X$u dpV¡$ y y

x x
2 1

2 1

-
-

 NyZp¡Ñf ip¡^p¡. 

Ap L©$rs `f\u Ýep_dp„ Aph¡ R>¡ L¡$ f¡Mp l `f_p L$p¡C`Z b¡ tbvy$ (x1, y1) A_¡ (x2, y2) dpV¡$  y y

x x
2 1

2 1

-
-

 
NyZp¡Ñf AQm R>¡.  

f¡Mp l _p (x1, y1) A_¡ (x2, y2) A¡ L$p¡C`Z b¡ tbvy$Ap¡ lp¡e, sp¡  y y

x x
2 1

2 1

-
-

 [õ\f NyZp¡Ñf_¡  
f¡Mp l _p¡ Y$pm L$l¡hpe R>¡. 

f¡Mp_p¡ Y$pm kpdpÞefus¡ m Anf hX¡$ v$ip®hpe R>¡.

    \  m = 
y y

x x
2 1

2 1

-
-
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X-An, Y-An A_¡ An_¡ kdp„sf f¡Mp_p¡ Y$pm

 ApL©$rs 5.22dp„, (x1, 0) A_¡ (x2, 0) 
 A¡ X-An `f Aph¡gp„ b¡ tbvy$Ap¡ R>¡.

 X-An_p¡ Y$pm = 0 - 0
x2- x1

 = 0

 s¡dS>, (0, y1) A_¡ (0, y2) A¡ Y-An `f 

 Aph¡gp b¡ tbvy$Ap¡ R>¡. 

 Y-An_p¡ Y$pm = 
y2- y1

0 - 0  = 
y2- y1

0 , 

 `f„sy 0 hX$¡ cpNu _ iL$pe s¡\u Y-An_p¡ Y$pm ip¡^u iL$pe _l]. 

 Ap S> âdpZ¡ f¡Mp m _u S>¡d X-An_¡ kdp„sf Aph¡gu 

 L$p¡C`Z f¡Mp_p¡ Y$pm ip¡^u_¡ Sy>Ap¡. s¡ i|Þe Aphi¡. s¡ S> fus¡, f¡Mp  l  _u S>¡d  Y-An_¡ kdp„sf Aph¡gu 
 f¡Mp_p¡ Y$pm ip¡^u iL$pe _l], s¡ kdÆ iL$pe. 

 f¡Mp_p¡ Y$pm - rÓL$p¡Zrdrse NyZp¡Ñfp¡_p¡ D`ep¡N L$fu_¡ 

ApL©$rs 5.23dp„, tbvy$ P(x1, y1) A_¡ Q (x2, y2) A¡ f¡Mp l `f_p b¡ tbvy$ Aph¡gp R>¡. 

 f¡Mp l A¡ An_¡ tbvy$ T dp„ R>¡v¡$ R>¡,

 f¡M QS ^ X-An, f¡M PR ^ f¡M QS \ f¡M PR || f¡M TS .......... k„NsL$p¡Z L$kp¡V$u 

 \ QR = y2 - y1 A_¡ PR = x2 - x1

L©$rs II	 ः ApL©$rs 5.21dp„ f¡Mp l, t A_¡ n, s¡_p `f 

L¡$V$gpL$ tbvy$ Ap`¡gp R>¡. s¡ `f\u f¡Mp_p¡ 

Y$pm ip¡^p¡. 

   sdpfp Ýep_dp„ Aphi¡ L¡$, 

 (1)  f¡Mp l A_¡ f¡Mp t _p¡ Y$pm ^_ R>¡. 

 (2)  f¡Mp n _p¡ Y$pm F>Z R>¡. 

 (3)  f¡Mp t _p¡ Y$pm, f¡Mp l _p Y$pm L$fsp„ h^pf¡  
   R>¡. 

 (4)  X-An_u ^_ qv$ip kp\¡ gOyL$p¡Z        
b_ph_pf f¡Mp l A_¡ t _p¡ Y$pm ^_ R>¡. 

 (5)  X-An_u ^_ qv$ip kp\¡ Nyê$L$p¡Z          
b_ph_pf f¡Mp n _p¡ Y$pm F>Z R>¡. 

t

n

l

A(4,0)
B(6,1)

C(3,4)

D(-1,0)
0 X

Y

ApL©$rs 5.21

ApL©$rs 5.22

(x2, 0)(x1, 0)

(0, y1)

(0, y2)

l

m

X

Y

0
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b¡ f¡Mp_p¡ Y$pm kfMp¡ lp¡e Ðepf¡ s¡ f¡Mp X-An_u ^_ qv$ip kp\¡ kdp_ dp`_p M|Zp b_ph¡ R>¡. 

\ s¡ b¡ f¡Mp kdp„sf lp¡e R>¡. 

kdp„sf f¡Mp_p¡ Y$pm (Slope of parallel lines)
L©$rs ः  

ApL©$rs 5.24dp„, f¡Mp l A_¡ f¡Mp t Ap b„_¡ f¡MpA¡ X-An_u ^_ qv$ipdp„ b_ph¡gp¡ M|Zp¡ q R>¡. 

\  QR

PR
 = tanq .......... (II)

\  (I) A_¡ (II) `f\u, y y

x x
2 1

2 1

-
-

 = tanq

\  m = tanq

lh¡, f¡M PR || f¡M TS, R>¡qv$L$p f¡Mp l
\  ÐQPR = ÐQTS .......... k„NsM|Zp (L$p¡Z)

\f¡Mp l || f¡Mp t .......... k„NsL$p¡Z L$kp¡V$u

f¡Mp l  ̀ f_p tbvy$ A(-3, 0) A_¡ tbvy$ B(0, 3)  
 Ýep_dp„ gp¡. f¡Mp AB _p¡ Y$pm ip¡^p¡.

f¡Mp AB _p¡ Y$pm = 
y y

x x
2 1

2 1

-
-  

              
               = 

 - 

 - 
 =  

   
              = 

Ap S> âdpZ¡ f¡Mp t `f L$p¡C`Z A¡L$ tbvy$ gC 
s¡_p¡ Y$pm ip¡^p¡. 

Ap `f\u kdp„sf f¡Mp_p¡ Y$pm kdp_ lp¡e R>¡ L¡$ 

s¡ sd¡ QL$pku iL$ip¡.

\  QR

PR
 = 
y y

x x
2 1

2 1

-
-  .......... (I)

 f¡Mp TQ A¡ X-An kp\¡  "q' MyZp¡$ b_ph¡ R>¡. 

ApL©$rs 5.24

A XX`

B

Y

Y`

t

l

(0,3)

(-3,0)
qq

0

ApL©$rs 5.23

X

Y

q

qT

R

S

Q(x 2
, y 2

)

(x2- x1)
P(x 1

, y 1
)

(y2- y1)

l

O
Ap `f\u, f¡MpA¡ X-An_u ^_ qv$ip kp\¡ 

b_ph¡gp M|Zp_p¡ tan NyZp¡Ñf A¡V$g¡ s¡ f¡Mp_p¡ Y$pm 

A¡hu ìep¿ep L$fu iL$pe. 
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Al] q = 45° R>¡. 

Y$pm, m = tanq gC b„_¡ kdp„sf f¡Mp_p¡ Y$pm kdp_ R>¡ s¡ QL$pku Sy>Ap¡.

Ap âdpZ¡ q = 30°, q = 60° gC kdp„sf f¡Mp_p¡ Ypm kdp_ lp¡e R>¡ s¡ QL$pku Sy>Ap¡.

Ap Ýep_dp„ fpMuA¡.

X-An_p¡ A\hp X-An_¡ kdp„sf f¡Mp_p¡ Y$pm i|Þe lp¡e R>¡.

Y-An_p¡ A\hp Y-An_¡ kdp„sf f¡Mp_p¡ Y$pm _½$u L$fu iL$pe _l]. 

���  NZ¡gp„  Dv$plfZp¡ ���
Dv$p. (1)  A (-3, 5), A_¡ B (4, -1) tbvy$dp„\u `kpf \su f¡Mp_p¡ Y$pm ip¡^p¡. 

DL¡$g 	 ः	 ^pfp¡ L¡$, x1 = -3,  x2 = 4,  y1 = 5,  y2 = -1

   \ f¡Mp AB _p¡ Y$pm = y y

x x
2 1

2 1

-
-

 = 
− −
− −( )
1 5

4 3
 = -6

7

Dv$p. (2)  P(-2, 3), Q(1, 2), R(4, 1) Ap tbvy$Ap¡ kdf¡M R>¡. s¡ v$ip®hp¡. 

DL¡$g 	 ः	 P(-2,	3),	Q(1,	2)	A_¡ R(4, 1) Ap Ap`¡gp tbvy$Ap¡ R>¡. 

   f¡Mp PQ _p¡ Y$pm = y y

x x
2 1

2 1

-
-

 = 
2 3

1 2

−
− −( )  = -

1

3
              
   f¡Mp QR _p¡ Y$pm = y y

x x
2 1

2 1

-
-

 = 1 2

4 1

-
-

 = -
1

3

   f¡Mp PQ A_¡ f¡Mp QR _p¡ Y$pm kdp_ R>¡. 

   `f„sy tbvy$ Q b„_¡ f¡Mp `f R>¡. 

   \ tbvy$ P, Q, R kdf¡M R>¡. 

Dv$p. (3)  Å¡ P(k, 0) A_¡ Q(-3, -2), tbvy$Ap¡_¡ Å¡X$su f¡Mp_p¡ Y$pm  2

7
 lp¡e sp¡ k _u qL„$ds 

   ip¡^p¡. 

DL¡$g 	 ः	 P(k,	0)	A_¡ Q(-3, -2)
   f¡Mp PQ _p¡ Y$pm = - -

- -
2 0

3 k
 = -

- -
2

3 k

   f¡Mp PQ _p¡ Y$pm 
2

7
 Apàep¡ R>¡. 

   \ -
- -

2

3 k
 = 2

7
  \ -14 = -6-2k   \ 2k = 8 \ k = 4
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Dv$p. (4)  A (6, 1), B (8, 2), C (9, 4) A_¡ D (7, 3) A¡ cABCD rifp¡tbvy$Ap¡ R>¡ sp¡ 
   cABCD kdp„sfcyS> QsyóL$p¡Z R>¡. s¡ v$ip®hp¡.  

DL¡$g  ः sd¡ ÅZp¡ R>¡ L¡$, f¡Mp_p¡ Y$pm = y y

x x
2 1

2 1

-
-

 

   f¡Mp AB _p¡ Y$pm = 2 1

8 6

-
-

 = 1

2
  .......... (I)

   f¡Mp BC _p¡ Y$pm = 4 2

9 8

-
-

 = 2   .......... (II)

   f¡Mp CD _p¡ Y$pm = 3 4

7 9

-
-

 = 1

2
  .......... (III)

   f¡Mp DA _p¡ Y$pm = 3 1

7 6

-
-

 = 2   .......... (IV)

   f¡Mp AB _p¡ Y$pm = f¡Mp CD _p¡ Y$pm .......... (I) A_¡ (III) `f\u

   \ f¡Mp AB || f¡Mp CD
   f¡Mp BC _p¡ Y$pm  = f¡Mp DA _p¡ Y$pm  .......... (II) A_¡ (IV) `f\u

   \ f¡Mp BC || f¡Mp DA
   dpV¡$, QsyóL$p¡Z_u k„dyM bpSy>Ap¡_u b„_¡ Å¡X$u `fõ`f kdp„sf R>¡. 

   \ cABCD kdp„sfcyS> QsyóL$p¡Z R>¡. 

dlphfpk„N°l 5.3

1. f¡MpA¡ X-An_u ^_ qv$ip kp\¡ b_ph¡gp M|Zp _uQ¡ Apàep R>¡, s¡_p `f\u s¡ f¡Mp_p Y$pm ip¡^p¡.

 (1) 45°  (2) 60°  (3) 90°  
2. _uQ¡_p tbvy$Ap¡dp„\u `kpf \su f¡Mp_p¡ Y$pm ip¡^p¡. 

 (1) A (2, 3) A_¡ B (4, 7)   (2) P (-3, 1) A_¡ Q (5, -2) 
 (3) C (5, -2) A_¡ D (7, 3)  (4) L (-2, -3) A_¡ M (-6, -8) 
 (5) E(-4, -2) A_¡ F (6, 3)  (6) T (0, -3)  A_¡ S (0, 4)
3. _uQ¡_p tbvy$Ap¡ kdf¡M R>¡ L¡$ _l], s¡ QL$pkp¡. 

 (1) A(-1, -1),    B(0, 1),    C(1, 3) (2) D(-2, -3),    E(1, 0),    F(2, 1)
 (3) L(2, 5),       M(3, 3),      N(5, 1) (4) P(2, -5),    Q(1, -3),    R(-2, 3)
 (5) R(1, -4),    S(-2, 2),     T(-3, 4) (6) A(-4, 4),    K(-2, 5

2
),    N(4, -2)

4. A (1, -1),B (0, 4),C (-5, 3) A¡ rÓL$p¡Z_p rifp¡tbvy$Ap¡ R>¡ sp¡ âÐe¡L$ bpSy>_p¡ Y$pm ip¡^p¡.

5. A (-4, -7),B (-1, 2), C (8, 5) A_¡ D (5, -4) A¡ ABCD kdp„sfcyS> QsyóL$p¡Z_p  
 rifp¡tbvy$Ap¡ R>¡, A¡ v$ip®hp¡.
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6. R(1, -1) A_¡ S (-2, k) R>¡. f¡Mp RS _p¡ Y$pm -2 lp¡e sp¡ k _u qL„$ds ip¡^p¡. 

7. B(k, -5) A_¡ C (1, 2) _¡ Å¡X$su f¡Mp_p¡ Y$pm 7  lp¡e sp¡ k _u qL„$ds ip¡^p¡. 

8. P(2, 4), Q (3, 6), R(3, 1) A_¡ S(5, k) R>¡ A_¡ f¡Mp PQ A¡ f¡Mp RS _¡ kdp„sf R>¡. sp¡ k _u 
 qL„$ds ip¡^p¡.

k„L$uZ® âï_k„N°l 5

1. ep¡Áe `ep®e `k„v$ L$fu Mpgu S>Áep `|fp¡. 

 (1) f¡M AB,  Y-An_¡ kdp„sf R>¡. tbvy$ A _p r_v£$iL$ (1,3) lp¡e sp¡, tbvy$  B _p r_v£$iL$  ..........  
  lp¡B iL¡$. 

  (A)(3,1)      (B)(5,3)       (C)(3,0)       (D)(1,-3)

 (2) _uQ¡_pdp„\u ........ tbvy$ X-An `f Apf„ctbvy$_u S>dZu qv$ipdp„ R>¡. 

  (A)(-2,0) (B)(0,2) (C)(2,3) (D)(2,0)

 (3) tbvy$ (-3,4) Apf„ctbvy$\u ...... A„sf¡ R>¡. 

  (A)7 (B) 1 (C) 5 (D)-5

 (4)  A¡L$ f¡MpA¡ X-An_u ^_ qv$ip kp\¡ 30° _p¡ M|Zp¡ b_pìep¡ R>¡. sp¡ s¡ f¡Mp_p¡ Y$pm .......... R>¡. 

  (A) 
1

2
 (B) 3

2
 (C) 1

3
 (D) 3   

2. _uQ¡_p tbvy$Ap¡ kdf¡M R>¡ L¡$ _l] s¡ _½$u L$fp¡. 

 (1) A (0,2) , B (1,-0.5), C (2,-3)   
 (2) P (1, 2) , Q (2, 8

5
) , R (3, 6

5
)

 (3) L (1,2) , M (5,3) , N (8,6)

3. P (0,6) A_¡ Q (12,20) _¡ Å¡X$sp f¡MpM„X$_p dÝetbvy$_p r_v£$iL$p¡ ip¡^p¡. 

4. A (3,8) A_¡ B (-9,3) tbv$y_¡ Å¡X$sp f¡MpM„X$_¡ Y-An ¼ep NyZp¡Ñfdp„ rhcpÆs L$f¡ 
 R>¡ ? 

5. X-An `f P(2,-5) A_¡ Q(-2,9) \u kdp_ A„sf¡ Aph¡gy„ tbvy$ ip¡^p¡. 

6. _uQ¡_p tbvy$Ap¡ hÃQ¡_y„ A„sf ip¡^p¡. 

 (1) A (a, 0), B (0, a) (2) P (-6, -3), Q (-1, 9) (3) R (-3a, a), S (a, -2a)

7. A¡L$ rÓL$p¡Z_p rifp¡tbvy$Ap¡ A (-3,1), B (0,-2) A_¡ C (1,3) R>¡ sp¡ s¡ rÓL$p¡Z_p `qfL¡$ÞÖ_p r_v£$iL$  
 ip¡^p¡. 
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8. _uQ¡_p tbvy$_¡ Å¡X$sp f¡MpM„X$p¡\u rÓL$p¡Z s¥epf L$fu iL$pi¡ L¡$ ? rÓL$p¡Z s¥epf L$ep® `R>u s¡d_u bpSy>

`f\u s¡ rÓL$p¡Z_p¡ âL$pf S>Zphp¡.

(1) L (6,4) , M (-5,-3) , N (-6,8)
(2) P (-2,-6) , Q (-4,-2), R (-5,0)
(3) A ( 2 , 2 ), B ( - 2 , - 2 ), C ( - 6 , 6 )

9. Å¡ P (-12,-3) A_¡ Q (4, k) _¡ Å¡X$psu f¡Mp_p¡ Y$pm 
1

2
 R>¡. sp¡ k _u qL„$ds ip¡^p¡.

10. A(4, 8) A_¡ B(5, 5) tbvy$_¡ Å¡X$su f¡Mp, C(2,4) A_¡ D(1,7) tbvy$_¡ Å¡X$su f¡Mp_¡  kdp„sf

R>¡ s¡ v$ip®hp¡.

11. P(1,-2), Q(5,2), R(3,-1), S(-1,-5) A¡ kdp„sfcyS> QsyóL$p¡Z_p rifp¡tbvy$Ap¡ R>¡. s¡ v$ip®hp¡.

12. Å¡ P(2,1), Q(-1,3), R(-5,-3) A_¡ S(-2,-5) lp¡e sp¡  c PQRS g„bQp¡fk R>¡ s¡ v$ip®hp¡.

13. A (-1, 1), B (5, -3) A_¡ C (3, 5) rifp¡tbvy$ ^fphsp rÓL$p¡Z_u ÓZ¡e dÝeNp_u g„bpC ip¡^p¡.

14«. Å¡ D (-7, 6), E (8, 5) A_¡ F (2, -2) A¡ rÓL$p¡Z_u bpSy>Ap¡_p dÝetbvy$ lp¡e sp¡ s¡ rÓL$p¡Z_u

dÝeNp k„`prstbvy$_p r_v£$iL$p¡ ip¡^p¡.

15. A(4, -1), B(6, 0), C(7, -2) A_¡ D(5, -3) A¡ Qp¡fk_p rifp¡tbvy$Ap¡ R>¡ s¡ v$ip®hp¡.

16. A(7, 1), B(3, 5) A_¡ C(2, 0) rifp¡tbvy$Ap¡ ^fphsp rÓL$p¡Z_p `qfhsy®m_p L¡$ÞÖ_p r_v£$iL$ A_¡

`qfhsy®m_u rÓÄep ip¡^p¡.

17. Å¡ A(4,-3) A_¡ B(8,5), sp¡ f¡M AB _„y 3ः1	NyZp¡Ñfdp„ rhcpS>_ L$f_pf tbvy$_p r_v£$iL$p¡ ip¡^p¡.

18«. A(-4, -2), B(-3, -7) C(3, -2) A_¡ D(2, 3) tbvy$Ap¡_¡ ¾$d\u Å¡X$sp s¥epf \sp QsyóL$p¡Z  ABCD 
 _p¡ âL$pf L$lp¡. 

19«. f¡M AB `f Aph¡gp tbvy$ P, Q, R A_¡ S _¡ L$pfZ¡ s¡ f¡MpM„X$_p `p„Q A¡L$ê$` cpN \pe R>¡.

Å¡ A-P-Q – R-S-B A_¡ Q(12, 14), S(4, 18) ; lp¡e sp¡ A, P, R A_¡ B _p r_v£$iL$ ip¡^p¡. 

20. tbvy$Ap¡ P (6,-6), Q (3,-7) A_¡ R (3,3) dp„\u `kpf \sp hsy®m_p L¡$ÞÖ_p r_v£$iL$ ip¡^p¡.

21«. kdp„sfcyS> QsyóL$p¡Z_p ÓZ rifp¡tbvy$_p r_v£$iL$ A (5,6), B (1,-2) A_¡ C (3,-2) lp¡e sp¡

Qp¡\p tbvy$_p r_v£$iL$p¡_u i¼e lp¡e s¡V$gu Å¡X$uAp¡ ip¡^p¡.

22. A (1,7), B (6,3) C (0,-3) A_¡ D (-3,3) rifp¡tbvy$Ap¡ ^fphsp

QsyóL$p¡Z_p rhL$Zp£_p¡ Y$pm ip¡^p¡.

rrr
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epv$ L$fuA¡.

1. bpSy>_u ApL©$rs_p Mpgu S>Áep `|fp¡. 

• rÓL$p¡Zrdrse NyZp¡Ñfp¡     • rÓL$p¡Zrdrse r_Ðekdp_sp 

• DÞ_sL$p¡Z A_¡ Ah_sL$p¡Z      • KQpC A_¡ A„sf `f_p Dv$plfZp¡ 

sin q =  , cos q =   ,

2. _uQ¡_p NyZp¡Ñfp¡ hÃQ¡_p¡ k„b„^ `|Z® L$fp¡. 

 (i) 
sin

cos

q
q

 =    (ii) sin q =  cos (90 - ) 

 (iii) cos q = sin (90 - ) (iv) tan q tan (90 - q) =  

3. _uQ¡_y„ kduL$fZ `|Z® L$fp¡. 

 sin2 q +  cos2 q =  

4. _uQ¡_p rÓL$p¡Zrdrse NyZp¡Ñfp¡_u qL„$ds gMp¡. 

 (i) sin30° = 
1

 (ii) cos30° =  (iii) tan30° = 

 (iv) sin60° =  (v) cos45° =  (vi) tan45° =    

  ^p¡fZ _hdp„ Ap`Z¡ gOyL$p¡Z_p L¡$V$gpL$ rÓL$p¡Zrdrse NyZp¡Ñfp¡_p¡ Aæepk L$ep£ R>¡. Ap hj£ Ap`Z¡ 
gOyL$p¡Z_p S> buÅ L¡$V$gpL$ rÓL$p¡Zrdsue NyZp¡Ñfp¡_p¡ Aæepk L$fuiy„. 

A

B Cq

ApL©$rs 6.1 tan q =  

6 rÓL$p¡Zrdrs 

Qpgp¡, iuMuA¡.
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A

BC q

ApL©$rs 6.2

      ApL©$rs 6.2 dp„, 

  sinq = 
AB
AC 

 

\  cosecq = 1

sinq
 

   = 
1

AB
AC   

   = 
AC
AB 

 

A¡V$g¡ L¡$, cosecq = L$Z®

Ðq_u kpd¡_u bpSy> 
          

   tanq = 
AB
BC 

 

\  cot q = 
1

tanq  

    = 
1

AB
BC

 cot q = 
BC
AB 

 = 
`pk¡_u bpSy>
kpd¡_u bpSy> 

  cosq = 
BC
AC 

  secq = 
1

cosq

   = 1
BC
AC

   = 
AC
BC 

A¡V$g¡ L¡$, secq = 
L$Z®

Ðq_u `pk¡_u bpSy>
 

  tanq =
sinq
cosq

 s¡ sd¡ ÅZp¡ R>p¡. 

\ cot q = 
1

tanq

   = 1
sin
cos

q
q

   =
cos q
sin q

\ cot q = cos q
sin q

ÅZu gCA¡.

L$p¡k¡L$, k¡L$ A_¡ L$pµV¹$$ NyZp¡Ñfp¡ (cosec, sec and cot ratios)

M|Zp_p kpC_ NyZp¡Ñf_p ìeõsp„L$_¡ L$p¡kuL¡$ÞV$ (cosecant) NyZp¡Ñf L$l¡hpe R>¡.

s¡_¡ V|„$L$dp„ cosec gMhpdp„ Aph¡ R>¡.  \ cosecq = 
1

sinq

s¡S> fus¡ L$p¡kpC_ A_¡ Vµ$ÞS>ÞV¹$ NyZp¡Ñfp¡_p ìeõsp„L$_¡ A_y¾$d¡ kuL¡$ÞV¹$ (seacant) A_¡ L$pµVµ$ÞS>ÞV¹$ 
(cotangent) NyZp¡Ñf L$l¡hpdp„ Aph¡ R>¡. s¡ V|„$L$dp„ A_y¾$d¡ sec A_¡ cot gMpe R>¡.  

\ secq = 
1

cosq  A_¡ cotq = 1

tanq
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h^y dprlsu dpV¡$

dlp_ cpfsue NrZsipõÓu Ape®cË$_p¡ S>Þd C.k.476dp„ 
Ly$kyd`|fdp„ \ep¡ lsp¡. S>¡ lpgdp„ rblpf_p `V$_p il¡f_u `pk¡ Aph¡gy„ 
R>¡. s¡dZ¡ NrZs_u ÓZ ipMpAp¡ A„L$NrZs, buS>NrZs A_¡ 
c|rdrsdp„ _½$f L$pe® L$e¯y. s¡dZ¡ "ApV®$cV$ue' N°„\dp„ NrZs_p A_¡L$ 

r_óL$jp£_¡ k|Óê$`dp„ g¿ep R>¡. v$p.s.

(1) A„L$NrZs î¡Zudp„ n-dy„ `v$ ip¡^hp_y„ A_¡ `l¡gp n `v$p¡_p  
 kfhpmp_y„ k|Ó 

(2) 2  _u qL„$ds ip¡^hp_y„ k|Ó 

(3) p  _u Qpf v$ip„i õ\m ky^u_u Qp¡½$k qL„$ds 3.1416 hN¡f¡...

MNp¡mip÷_p Aæepkdp„ s¡dZ¡ rÓL$p¡Zrdrs_p¡ D`ep¡N L$ep£ A_¡ Äep NyZp¡Ñf (sine ratio) 
k„L$ë`_p_p¡ â\d hpf D`ep¡N L$ep¡®. 

s¡d_p kde_p„ S>Nsdp„ NrZs_p op__p¡ rhQpf L$fuA¡ sp¡ s¡d_u NrZs rhjedp„ L$pdrNfu kh® 
î¡óW$ lsu. s¡\u s¡d_p N°„\_p¡ âkpf k„`|Z® cpfsdp„, s¡dS> Afbõsp_ Üpfp eyfp¡`dp„ `Z \ep¡ lsp¡.

`©Õhu [õ\f R>¡ A_¡ k|e®, Q„Ö, spfp rhrióV$ ¾$d\u `©Õhu_u afs¡ af¡ R>¡ A¡hp¡ s¡ kde_p b^p 
r_funL$p¡_p¡ ds lsp¡. `f„sy lp¡X$u Üpfp S>_pf_¡ qL$_pfp `f_p TpX$ A_¡ hõsyAp¡ rhfyÝ^ qv$ipdp„ S>sp 
lp¡e s¡hp¡ cpk \pe R>¡. s¡hp¡ S> cpk `©Õhu `f_p gp¡L$p¡_¡ k|e®, spfp hN¡f¡ dpV¡$ \pe R>¡. A¡V$g¡ `©Õhu 
c°dZ L$f¡ R>¡ A¡hy„ Ape®cV$uedp„ g¿ey„ R>¡. 

19 A¡râg, 1975_p qv$hk¡ cpfs¡ `p¡sp_p¡ `l¡gp¡ D`N°l AhL$pidp„ dp¡L$ëep¡. Ap D`N°l_¡ 

"Ape®cË$' _pd Ap`u_¡ v¡$i¡ Ap dlp_ NrZsip÷u_y„ e\pep¡Áe kÞdp_ L$e¯y.

Ap Ýep_dp„ fpMuA¡.

cosec, sec A_¡ cot k„v$c£ rÓL$p¡Zrdrse 

NyZp¡Ñfp¡_p¡ `fõ`f k„b„^

· 
1

sinq  = cosec q  \ sin q ´ cosec q = 1

· 
1

cosq  = sec q  \ cos q ´ sec q = 1

· 
1

tanq  = cot q  \ tan q ´ cot q = 1
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AB

C

q

ApL©$rs 6.3

* 0°,30°,45°,60° A_¡ 90°  _p M|Zp_p rÓL$p¡Zrdsue NyZp¡Ñfp¡_y„ L$p¡óV$L$.

rÓL$p¡Zrdrse 
NyZp¡Ñf 

M|Zp_y„ dp` (q)

0° 30° 45° 60° 90°

sin q 0
1

2

1

2
3

2
1

cos q 1 3

2

1

2

1

2
0

tan q 0
1

3
1 3 Aìep¿epres 

cosec q

= 1
sin q

Aìep¿epres 2 2
2

3
1

sec q

= 1
cos q

1
2

3
2 2 Aìep¿epres 

cot q

= 1
tan q

Aìep¿epres 3 1
1

3
0

ÅZu gCA¡.

rÓL$p¡Zrdrse r_Ðekdp_sp (Trigonometrical identities)

  bpSy>_u ApL©$rs 6.3dp„, L$pV$L$p¡Z D ABCdp„, ÐB= 90°

  (i) sinq = BC
AC 

  (ii) cosq = 
AB
AC 

   

  (iii) tanq = 
BC
AB 

  (iv) cosecq = AC
BC 

  

  (v) secq = 
AC
AB 

  (vi) cotq =  AB
BC

   

  s¡d S> `pe\pNp¡fk_p rkÝ^p„s A_ykpf, 
  BC2 + AB2 = AC2 . . . . .(I)
  kduL$fZ (I) _u b„_¡ bpSy>Ap¡_¡ AC2  hX¡$ cpNsp„, 

  BC2+ AB2

AC2  = 
AC2

AC2 
BC2+ AB2

AC2
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           \ BC2

AC2 
 + AB2

AC2 
 = 1

           \ BC

AC

AB

AC






 + 






 =

2 2

1

           \ (sinq)2 + (cosq)2 = 1 .... [(sinq)2  _¡ sin2q A_¡ (cosq)2  _¡ cos2q gMhpdp„ Aph¡ R>¡.]

           \ sin2 q + cos2 q = 1 .......... (II)
  lh¡ kduL$fZ (II) _p¡ b„_¡ bpSy>A¡ sin2q  hX¡$ cpNsp„. 

  
sin

sin

cos

sin sin

2

2

2

2 2

1θ
θ

θ
θ θ

+ =
 

           \ 1 + cot2 q = cosec2 q .......... (III)
  s¡S> fus¡, kduL$fZ (II) _p¡ b„_¡ bpSy>A¡  cos2q hX¡$ cpNsp„. 

  
sin

cos

cos

cos cos

2

2

2

2 2

1θ
θ

θ
θ θ

+ =

           \  tan2 q + 1 = sec2 q 
           \ 1 + tan2 q = sec2 q .......... (IV)
  kduL$fZ (II), (III), A_¡ (IV) A¡ d|mc|s rÓL$p¡Zrdrse r_Ðekdp_sp R>¡. 

���  NZ¡gp„  Dv$plfZp¡  ���

Dv$p. (1)  Å¡ sinq = 20

29
 lp¡e sp¡ cosq_u qL„$ds ip¡^p¡. 

DL¡$g ः fus I 
  Ap`Z¡ ÅZuA¡ R>uA¡ L¡$ ,
  sin2 q + cos2 q = 1

           \ 20

29

2






  + cos2 q = 1

           \ 400

841
 + cos2 q = 1

           \ cos2 q = 1 - 400

841

           = 441

841
 

 b„_¡ bpSy>_y„ hN®d|m L$pY$sp„.

           \ cosq = 21

29

fus II 

sinq = 20

29
 

`f„sy ApL©$rs `f\u, sinq = AB
AC 

 
\ AB = 20k  A_¡ AC = 29k
     BC = x ^pfuA¡.
`pe\pNp¡fk_p rkÝ^p„s A_ykpf, 
        \ AB2+ BC2 = AC2

        \(20k)2+ x2 = (29k)2

        \ 400k2+ x2 = 841k2

        \  x2 = 841k2 - 400k2

     = 441k2

                \  x = 21k 

        \ cos q = BC
AC 

 = 21k
29k 

 = 21
29 

 

ApL©$rs 6.4

20k
29k

A

B Cx
q
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Dv$p. (2)  Å¡ secq = 25

7
  lp¡e sp¡ tanq_u qL„$ds ip¡^p¡. 

DL¡$g	 ः	 fus I         fus II

            \ 5sinq = 12cosq

  \ sin

cos

q
q

 = 12

5

            \  tanq = 12

5
  Ap`Z¡ ÅZuA¡ R>uA¡ L¡$,
   1+ tan2q = sec2q

 \1+ 12

5

2






 = sec2q

 \ 1 + 144

25
 = sec2q

 \ 25 144

25

+  = sec2q

 \     sec2q = 169

25

 \      secq = 13

5

  

 \cosq = 5

13

 lh¡, sin2q + cos2q = 1

            \ sin2q = 1 - cos2q

 \sin2q = 1 - 5

13

2








   

        = 1 - 25

169

         = 144

169

 \ sinq = 12

13

        \ cosecq = 
13

12
 

  Ap`Z¡ ÅZuA¡ R>uA¡ L¡$, 

         1+ tan2q  = sec2q

        \  1+ tan2q  = 
25

7

2








        \     tan2q  = 
625

49  - 1

      = 
625 49

49

-

       = 
576

49

        \      tanq  = 24

7
 

Dv$p. (3)  Å¡ 5sinq- 12cosq = 0 lp¡e sp¡ secq A_¡ cosecq_u qL„$ds ip¡^p¡. 
DL¡$g	 ः		5sinq- 12cosq = 0

ApL©$rs `f\u,

 sec q = PR
PQ 

 

     \ PQ = 7k, PR = 25k

 `pe\pNp¡fk_p âd¡e A_ykpf, 

 PQ2 + QR2 = PR2

     \ (7k)2 + QR2 = (25k)2

     \ QR2 = 625k2 - 49k2 = 576k2

     \ QR = 24k

lh¡, tan q = QR
PQ 

 = 24k
7k

 = 24
7

ApL©$rs 6.5

7k

25k

PQ

R

q
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Dv$p. (4)  cosq  = 3

2
 lp¡e sp¡  1

1

−
+

sec

cosec

θ
θ

 _u qL„$ds ip¡^p¡. 

DL¡$g ः  fus I      fus II

Dv$p. (5)  kprbs L$fp¡ L¡$,  secx + tanx = 
1

1

+
−

sin

sin

x

x

DL¡$g	 ः		sec	x + tan x = 
1

cos

sin

cosx

x

x
+

   = 1+ sin

cos

x

x

   = 
( sin )

cos

1 2

2

+ x

x
 

   = 1 1

1 2

+( ) +( )
−

sin sin

sin

x x

x

   = 
( sin )( sin )

( sin )( sin )

1 1

1 1

+ +
− +

x x

x x

   = 1

1

+
−

sin

sin

x

x
 

  cosq  = 3

2
 \ secq = 2

3
  sin2q + cos2q = 1

  \ sin2q + 3

2

2








  = 1

  \ sin2q = 1- 3

4
 = 1

4

  \ sinq = 1

2
  \  cosecq = 2

  \ 1

1

−
+

sec

cosec

θ
θ

 = 
1

2

3
1 2

−

+

          = 

3 2

3
3

-

          = 3 2

3 3

-

    cosq  = 3

2

  cos 30° = 3

2
 Ap`Z¡ ÅZuA¡ R>uA¡.

 \     q = 30°
 \ sec q = sec 30° = 2

3

  cosec q = cosec 30° = 2

  \ 1

1

−
+

sec

cosec

θ
θ

 = 
1

2

3
1 2

−

+

          = 

3 2

3
3

-

          = 3 2

3 3

-
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Dv$p. (6)  _uQ¡_p kduL$fZdp„ q _y„ r_fk_ L$fp¡. 
  x = a cot q - b cosec q
  y = a cot q + b cosec q
DL¡$g ः		 x = a cot q - b cosec q  .......... (I)
  y = a cot q + b cosec q  .......... (II)
  kduL$fZ (I) A_¡ (II) _p¡ kfhpmp¡ L$fsp„, 
  x + y = 2a cot q

  \ cot q = 
x + y

2a
  .......... (III)

  kduL$fZ (II) dp„\u (I) bpv$ L$fsp„,
  y - x = 2b cosec q
  \ cosec q = y x

b

-
2

  .......... (IV)

   lh¡, cosec2q - cot2q = 1

  \ y x

b

y x

a

−





 −

+





2 2

2 2

= 1

   \ 
y x

b

y x

a

−( )
−

+( )
4 42

2

2

2

= 1

                     A\hp  
y x

b

y x

a

−





 −

+







2 2

 = 4

dlphfpk„N°l 6.1

1. Å¡  sinq = 
7

25
  sp¡  cosq A_¡ tanq _u qL„$ds ip¡^p¡. 

2. Å¡  tanq = 3

4
  sp¡  secq A_¡ cosq _u qL„$ds ip¡^p¡. 

3. Å¡  cotq = 40

9
  sp¡  cosecq A_¡ sinq _u qL„$ds ip¡^p¡. 

4. Å¡  5secq- 12cosecq = 0 lp¡e sp¡ secq, cosq A_¡ sinq  _u qL„$ds ip¡^p¡. 

5. Å¡   tanq = 1 lp¡e sp¡  sin cos

sec cosec

θ θ
θ θ

+
+

 _u qL„$ds ip¡^p¡. 

6. kprbs L$fp¡. 

 (1) 
sin

cos

2 q
q  + cosq = secq

 (2)  cos2q(1 + tan2q) = 1
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ApL©$rs 6.6

v$ip®hhp dpV¡ Ap`Z¡ ApL©$rsdp„ g„bf¡MpM„X$p¡_p¡ D`ep¡N L$fuiy„. Ap`Z¡ r_funL$_u KQpC Ýep_dp„ g¡hp_p 
_\u. kpdpÞe fus¡ r_funL$_u ×[óV$ rnrsS> kdp„sf R>¡. A¡hy„ dp_uiy„.

 (3) 1

1

−
+

sin

sin

θ
θ

= secq - tanq

 (4) ( secq - cosq)( cotq + tanq) =  tanq . secq

 (5)  cotq + tanq = cosecq . secq

 (6) 
1

sec tanθ θ−  = secq + tanq

 (7) sin4q - cos4q = 1 - 2cos2q

 (8) secq + tanq = 
cos

sin

θ
θ1−  

 (9) Å¡  tanq + 
1

tanq  = 2  lp¡e sp¡ kprbs L$fp¡ L¡$ tan2q + 
1

tan2 q 
 = 2 

 (10) 
tan

tan

cot

cot

A

A

A

A1 12 2 2 2
+( )

+
+( )  = sin A cos A

 (11) sec4A (1 - sin4A) - 2tan2A = 1

  (12) 
tan

sec

θ
θ −1

 = tan sec

tan sec

θ θ
θ θ
+ +
+ −

1

1

ÅZu gCA¡.

rÓL$p¡Zrdrs_y„ D`ep¡S>_ (Application of trigonometry)

 OZuhpf Ap`Z_¡ rd_pfp_u, Bdpfs_u A\hp 
TpX$_u KQpC, s¡dS> v$uhpv$p„X$u\u S>lpS>_y„ A„sf          
A\hp _v$u_p qL$_pfp_u ̀ lp¡mpC ÅZhu ̀ X¡$ R>¡. Ap A„sf 
Ap`Z¡ âÐen fus¡ dp`u iL$sp _\u. `f„sy rÓL$p¡Zrdrse 
NyZp¡Ñfp¡_p¡ D`ep¡N L$fu_¡ KQpC A\hp A„sf _½$u L$fu 
iL$uA¡ R>uA¡.  
 KQpC A\hp A„sf _½$u L$fhp dpV¡$, Ap`Z¡ 
`l¡gp„ Ap`¡gu dprlsu v$ip®hsu L$pQu ApL©$rs v$p¡fuiy„. 
TpX$, V¡$L$fu, rd_pfp S>¡hu hõsyAp¡ S>du__¡ g„b R>¡, s¡ 
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 `l¡gp Ap`Z¡ L¡$V$guL$ k„b„r^s k„op_p¡ Aæepk L$fuiy„.

 (i) ×[óV$f¡Mp (Line of vision) ः 
 tbvy$ ‘A’ õ\m¡ Ec¡gp¡ r_funL$ tbvy$ ‘B’ sfa Å¡sp¡ lp¡e sp¡ f¡Mp AB_¡ ×[óV$f¡Mp L$l¡hpe R>¡. 

 (ii) DÞ_sL$p¡Z ( Angle of elevation) ः 

 Äepf¡ Ap`Z¡ rnrsS> kdp„sf f¡Mp\u D`f_u qv$ipdp„ Å¡CA¡ R>uA¡. Ðepf¡ s¥epf \sp¡ M|Zp¡ DÞ_sL$p¡Z 
lp¡e R>¡. 

 Äepf¡ Ap`Z¡ rnrsS> kdp„sf f¡Mp_u _uQ¡_u qv$ipdp„ Å¡CA¡ R>uA¡. Ðepf¡ s¥epf \sp¡ M|Zp¡ Ah_sL$p¡Z 
lp¡e R>¡. 

���  NZ¡gp„  Dv$plfZp¡ ���
Dv$p. (1)  A¡L$ TpX$_p \X$\u 10 du. A„sf¡ Aph¡g r_funL$ TpX$_u V$p¡Q Å¡hp dpV¡$ 60° _p¡ DÞ_sL$p¡Z b_ph¡ 

R>¡. sp¡ TpX$_u KQpC L¡$V$gu ? ( 3  = 1.73) 
DL¡$g	 ः	 ApL©$rs 6.9dp„, AB TpX$ R>¡ A_¡ r_funL$ tbvy$ C `pk¡ R>¡. 

 r_funL$_u kpdpÞe ×[óV$f¡Mp AM rnrsS> 
kdp„sf R>¡. r_funZ dpV¡$_y„ tbvy$ B, Å¡      
tbvy$ A_u syg_pdp„ h^y KQpC `f Aph¡gy„ 
lp¡e sp¡ ×[óV$f¡Mp AB, f¡M AM kp\¡ 
S>¡ M|Zp¡ b_ph¡ R>¡ s¡ DÞ_sL$p¡Z lp¡e R>¡. 
ApL©$rsdp„ Ð MAB DÞ_sL$p¡Z R>¡. 

 r_funZ dpV¡$_y„ tbvy$ C Å¡ rnrsS> kdp„sf 
f¡Mp AM\u _uQ¡ Aph¡gy„ lp¡e sp¡ ×[óV$f¡Mp 
AC f¡Mp AM kp\¡ Ah_s L$p¡Z b_ph¡ R>¡. 
ApL©$rsdp„ Ð MAC Ah_sL$p¡Z R>¡. 

 f¡M AB = h =  TpX$_u KQpC . 
 r_funL$_y„ TpX$\u A„sf BC = 10 du. 
 A_¡ DÞ_sL$p¡Z (q)=Ð BCA= 60°  
  ApL©$rs `f\u,   tanq = 

AB 
BC

  .......... (I)

             tan 60° = 3  .......... (II)

  \ 
AB 
BC

 = 3   .......... (I) A_¡ (II) `f\u

  \ AB = BC 3  = 10 3

  \  AB = 10 ´ 1.73 = 17.3 du.

   \  TpX$_u KQpC 17.3 du. R>¡. 

60°
10 du.

A

BC

 (iii) Ah_sL$p¡Z ( Angle of depression) ः

ApL©$rs 6.7

ApL©$rs 6.9

rnrsS> kdp„sf 
f¡Mp 

B

M
A

×[ó
V$f¡M

p

DÞ_sL$p¡Z

ApL©$rs 6.8

rnrsS> kdp„sf 
f¡Mp 

C

M
A

×[óV$f¡Mp

Ah_sL$p¡Z
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Dv$p. (2)  40 du KQu Bdpfs_u R>s ̀ f\u, s¡ Bdpfs\u L¡$V$gpL$ duV$f_p A„sf¡ Ec¡gp õL|$V$f sfa Å¡sp 30° 
dp`_p¡ Ah_sL$p¡Z b_¡ R>¡, sp¡ s¡ õL|$V$f Bdpfs\u L¡$V$gy„ v|$f Ecy„ R>¡ ? 

  ( 3  = 1.73)

DL¡$g ः	 ApL©$rs 6.10dp„ f¡M AB  Bdpfs R>¡. Bdpfs\u ‘x’ du A„sf¡ ‘C’ õ\m¡ õL|$V$f Ecy„ R>¡. 

   ApL©$rsdp„, A õ\m¡ r_funL$ Ecp¡ R>¡.  

  AM rnrsS> kdp„sf f¡Mp R>¡.

   Ð MAC Ah_sL$p¡Z R>¡.

   Ð MAC A_¡ Ð ACB ìeyÐ¾$dL$p¡Zp¡  

  A¡L$ê$` R>¡, s¡ Ýep_dp„ fpMp¡.

  ApL©$rs `f\u,  tan30° = 
AB 
BC

          \     
1

3
 = 

40
x

          \        x = 40 3

            = 40 ´ 1.73 
            = 69. 20 du. 
  \ s¡ õL|$V$f Bdpfs\u 69.20 du A„sf¡ Ecy„ R>¡. 

Dv$p. (3)  _v$u_p qL$_pfp_u ̀ lp¡mpC ip¡^hp dpV¡$ A¡L$ dpZk¡ A¡L$ rL$_pfp_u rhfyÝ^ bpSy>A¡ Aph¡gp rd_pfp_u 

V$p¡Q sfa Å¡sp 61°_p¡ DÞ_sL$p¡Z bÞep¡. s¡S> f¡Mpdp„ 50 du `pR>m S>C_¡ rd_pfp_u V$p¡Q sfa 

Å¡sp 35°_p¡ DÞ_sL$p¡Z b„_¡ R>¡. sp¡ _v$u_p qL$_pfp_u `lp¡mpC A_¡ rd_pfp_u KQpC ip¡^p¡.

  ( tan61° » 1.8, tan35° » 0.7)

x

A

B C

M

30°

30°

40 du

DL¡$g ः		 f¡M AB kpd¡_p qL$_pf¡ Aph¡gp¡ rd_pfp¡ R>¡. ‘A’  
V$p¡Q A_¡ f¡M BC _v$u_p qL$_pfp_u `lp¡mpC R>¡. 

  rd_pfp_u KQpC h du A_¡ _v$u qL$_pfp_u 

`lp¡mpC x du ^pfuA¡.

  ApL©$rs `f\u, tan 61° = 
h

x

            \   1.8 = 
h

x

ApL©$rs 6.10

A

B C 50 Dx

h

35°61°

ApL©$rs 6.11
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  h = 1.8 ´ x  
   10h = 18x .......... (I)..... 10 hX¡$ NyZsp„,

  L$pV$L$p¡Z D ABDdp„,

  s¡d S>, tan 35 = h
x + 50

   \    0.7  = 
h

x + 50
  \        h = 0.7 (x + 50) 

   \    10h = 7 (x + 50) .......... (II)

   \     18x = 7(x + 50)

    [(I) A_¡ (II) `f\u ]

   \ 18x = 7x + 350

   \ 11x = 350

   \     x = 350

11
 = 31.82 

   lh¡,   h = 1.8x = 1.8 ´ 31.82

              = 57.28 du. 

   \ _v$u qL$_pfp_u `lp¡mpC = 31.82 du.  rd_pfp_u KQpC = 57.28 du. 

Dv$p. (4)  fp¡i_u Of_p v$fhpÅdp„ Ecu lsu. 

Of\u \p¡X$p A„sf¡ Aph¡gp TpX$_u V$p¡Q 

`f A¡L$ NfyX$ b¡W$¡gy„ Å¡ey„, Ðepf¡ s¡_u 

×[óV$_p¡ DÞ_sL$p¡Z 61° lsp¡. NfyX$ h^y 

õ`óV$ v¡$Mpe s¡ dpV¡$ Of\u 4 duV$f JQpC 

`f Aph¡gu ANpiu `f NC Ðep„\u Å¡sp 

s¡_u ×[óV$_p¡ DÞ_sL$p¡Z 52° lsp¡. sp¡ 

s¡ NfyX$ S>du_\u L¡$V$gu KQpCA¡ lsy„ ? 

(S>hpb _ÆL$_p `|Zp¯L$ ky^u ip¡^p¡.)

R

T

S

Q

P

44

x

y

52°

29°

38°

61°

ApL©$rs 6.12

  (tan 61° = 1.80, tan 52° = 1.28, tan 29° = 0.55, tan 38° = 0.78) 
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DL¡$g	 ः	 ^pfp¡ L¡$, ApL©$rs 6.12dp„ PQ Of A_¡ SR TpX$ R>¡. NfyX$_y„ õ\p_ R `pk¡ R>¡. 

f¡M QT ^ f¡M RS v$pep£. 

\ c TSPQ g„bQp¡fk R>¡. 

SP = x A_¡  TR = y ^pfuA¡. 

SP = TQ = x A_¡  PQ = ST = y .....[g„bQp¡fk_u kpdkpd¡_u bpSy>]
lh¡, D RSPdp„, Ð PRS = 90° - 61° = 29° 
s¡d S>, D RTQdp„, Ð QRT = 90° - 52° = 38°

\ tan Ð PRS = tan29° = SP
RS

\ 0.55 = x

y + 4

\ x = 0.55(y + 4) .......... (I)

s¡d S>, tan Ð QRT = TQ
RT

\ tan 38° = x
y

 .......... [ SP = TQ = x]

\ 0.78 = x
y

\ x = 0.78y .......... (II)

\ 0.78y = 0.55(y + 4) .......... (I) A_¡ (II) `f\u 

\ 78y = 55(y + 4)

\ 78y = 55y + 220

\ 23y = 220

\ y = 9.565 = 10 (_ÆL$_p `|Zp¯L$dp„)

\ RS = y + 4 = 10 + 4 = 14

\ NfyX$ S>du_\u 14 duV$f A„sf¡ lsy„. 

Dv$p. (5)  hphpTp¡X$p_¡ L$pfZ¡ A¡L$ TpX$ s|V$u Ney„ A_¡ TpX$_u V$p¡Q S>du__¡ AX$ép¡ A_¡ AX¡$gp¡ cpN S>du_ 

kp\¡ 30°_p¡ M|Zp¡ b_ph¡ R>¡. TpX$_u V$p¡Q A_¡ \X$ hÃQ¡_y„ A„sf 10 du lp¡e sp¡ TpX$_u KQpC 
ip¡^p¡.

DL¡$g ः ^pfp¡ L¡$, ApL©$rs 6.13dp„, AB TpX$ A_¡ ‘A’ TpX$_u V$p¡Q R>¡. hphpTp¡X$p_¡ L$pfZ¡ TpX$ ‘C’  
ApNm\u s|V$u `X$éy„ A_¡ D õ\m¡ S>du__¡ AX$éy„.
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  Ð CDB = 30°, BD = 10 du, BC = x du, CA= CD = y du  
  L$pV$L$p¡Z D CDBdp„, 

         tan30° = 
BC
BD  

    \      
1

3  = 
x

10

    \         x = 
10

3

         cos30° = 
BD
CD 

    \     3

2 
 = 

10
 y 

    \         y = 
20

3

    \   x + y =  
10

3  + 
20

3

               = 
30

3

    \   x + y =  10 3  
    \   TpX$_u KQpC 10 3  du R>¡. 

dlphfpk„N°l 6.2

1. A¡L$ ìe[¼s A¡L$ QQ®\u 80 du. A„sf¡ Ecp¡ R>¡. s¡ ìe[¼sA¡ QQ®_u R>s sfa Å¡sp 45° dp`_p¡ DÞ_sL$p¡Z 
b_¡ R>¡. sp¡ QQ®_u KQpC L¡$V$gu ? 

2. v$uhpv$p„X$u `f\u A¡L$ S>lpS> sfa Å¡sp 60°_p¡ Ah_sL$p¡Z b_ph¡ R>¡. Å¡ v$uhpv$p„X$u_u KQpC 90 du lp¡e 

sp¡ s¡ S>lpS> v$uhpv$p„X$u\u L¡$V$gp A„sf¡ li¡ ?   ( 3  =1.73)
3. 12 du `lp¡mp fõsp_u b„_¡ sfa kpdkpd¡ b¡ Bdpfsp¡ Aph¡gu R>¡. s¡ `¥L$u A¡L$ Bdpfs_u KQpC 10 du 

R>¡. A_¡ s¡_u R>s `f\u buÆ Bdpfs_u R>s sfa Å¡sp 60°_p¡ DÞ_sL$p¡Z b_¡ R>¡, sp¡ buÆ Bdpfs_u 
KQpC L¡$V$gu ? 

4. S>du_ `f 18 du A_¡ 7 du KQpC_p b¡ \p„cgp Aph¡gp R>¡. s¡d_u D`f_u V$p¡Qp¡_¡ Å¡X$sp„ spf_u g„bpC 
22 du R>¡, sp¡ s¡ spf¡ rnrsS> kdp„sf k`pV$u kp\¡ b_ph¡gp M|Zp_y„ dp` ip¡^p¡. 

5. hphpTp¡X$p_¡ L$pfZ¡ A¡L$ TpX$ hQdp„\u s|V$u Ney„ A_¡ TpX$_u V$p¡Q S>du__¡ AX$sp„ 60°_p¡ M|Zp¡ s¥epf       
\ep¡. TpX$_u V$p¡Q A_¡ \X$ hÃQ¡_y„ A„sf 20 du lp¡e sp¡ TpX$_u KQpC ip¡^p¡. 

6. A¡L$ `s„N EX$pX$sp„ s¡ S>du_\u 60 du g„bKQpCA¡ `lp¢Q¡ R>¡. `s„N_p v$p¡fp_p¡ R>¡X$p¡ S>du_ `f bp„^sp 

S>du_ A_¡ v$p¡fp hÃQ¡ 60°_p¡ M|Zp¡ s¥epf \pe R>¡. v$p¡fp¡ ¼ep„e ̀ Z hm¡gp¡ _\u A¡hy„ ̂ pfu_¡ v$p¡fp_u g„bpC 

ip¡^p¡.  ( 3  =1.73)

x
y

30°
10

y

A

B

C

D

ApL©$rs 6.13
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k„L$uZ® âï_k„N°l 6

1. _uQ¡_p âï_p¡ dpV¡$ ep¡Áe `ep®e `k„v$ L$fp¡. 

 (1) sinq  cosecq = L¡$V$gp ? 

    (A) 1    (B) 0       (C) 
1

2
           (D) 2  

 (2) cosec45° _u qL„$ds _uQ¡_pdp„\u L$C ? 

    (A) 
1

2
    (B) 2        (C) 3

2
           (D) 

2

3

 (3) 1 + tan2q = L¡$V$gp ? 

    (A) cot2q    (B) cosec2q       (C) sec2q          (D) tan2q

 (4) Äepf¡ Ap`Z¡ rnrsS> kdp„sf f¡Mp_u D`f_u qv$ipdp„ Å¡CA¡, Ðepf¡  .......  L$p¡Z b_¡ R>¡.

     (A) DÞ_sL$p¡Z    (B) Ah_sL$p¡Z       (C) i|Þe           (D) f¡rML$ 

2. Å¡  sinq = 
11

61  lp¡e sp¡ r_Ðekdp_sp D`ep¡N L$fu_¡ cosq _u qL„$ds ip¡^p¡. 

3. Å¡  tanq = 2, lp¡e sp¡ AÞe rÓL$p¡Zrdrse NyZp¡Ñfp¡_u qL„$ds ip¡^p¡. 

4. Å¡  secq = 
13

12 , lp¡e sp¡ AÞe rÓL$p¡Zrdrse NyZp¡Ñfp¡_u qL„$ds ip¡^p¡. 

5. kprbs L$fp¡. 

         (1) secq (1 - sinq) (secq + tanq) = 1

         (2) (secq + tanq) (1 - sinq) = cosq

         (3) sec2q + cosec2q = sec2q ´ cosec2q

         (4) cot2q - tan2q = cosec2q - sec2q

         (5) tan4q + tan2q = sec4q - sec2q

         (6) 
1

1

1

1−
+

+sin sinθ θ  = 2 sec2q

         (7) sec6x - tan6x = 1 + 3sec2x ´ tan2x

         (8) 

         (9) 
tan

tan

3 1

1

θ
θ
−
−  =  sec2q + tanq
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         (10) sin cos

sin cos sec tan

θ θ
θ θ θ θ
− +
+ −

=
−

1

1

1

6. A¡L$ R>p¡L$fp¡ A¡L$ Bdpfs\u 48 duV$f_¡ A„sf¡ Ecp¡ R>¡. Ðep„\u s¡ Bdpfs_u V$p¡Q sfa Å¡sp 30°_p¡         

DÞ_sL$p¡Z s¥epf \pe R>¡. sp¡ s¡ Bdpfs_u KQpC L¡$V$gu ?

7. r_funL¡$ v$uhpv$p„X$u `f\u A¡L$ S>lpS> sfa Å¡sp 30°_p¡ Ah_s L$p¡Z b_ph¡ R>¡. Å¡ v$uhpv$p„X$u_u KQpC

100 du lp¡e sp¡ s¡ S>lpS> v$uhpv$p„X$u\u L¡$V$gp A„sf¡ li¡.

8. 15 du `lp¡mp fõsp_u b„_¡ bpSy> kpdkpd¡ b¡ Bdpfsp¡ Aph¡gu R>¡. s¡ `¥L$u A¡L$_u KQpC 12 du R>¡ A_¡

s¡_u R>s `f\u buÆ Bdpfs_u R>s sfa Å¡sp„ 30°_p¡ DÞ_s L$p¡Z b_¡ R>¡. sp¡ s¡ Bdpfs_u KQpC

L¡$V$gu ?

9. A[Á_ipdL$v$m_p hpl_ `f\u r_kfZu (kuX$u) h^ydp„ h^y 70° _p M|Z¡ KQu L$fu iL$pe R>¡. s¡ kde¡

s¡_u h^ydp„ h^y g„bpC 20 du lp¡e R>¡. r_kfZu_p¡ hpl_ `f_p¡ R>¡X$p¡ S>du_\u 2 du KQpCA¡ Aph¡gp¡

lp¡e sp¡ s¡ kuX$u_p¡ buÅ¡ R>¡X$p¡ S>du_\u h^ydp„ h^y L¡$V$gu KQpCA¡ `lp¢Ãep¡ li¡ ? (sin70° » 0.94)

10. ApL$pidp„ DX$sp„ rhdp_QpgL¡$ rhdp__¡ _uQ¡ Dspfhp_u iê$Aps L$fu Ðepf¡ 20°_p¡ Ah_sL$p¡Z        

b_pìep¡, Ðepf¡ s¡ rhdp__u kfpkfu TX$` 200 qL$du/L$gpL$ lsu. s¡ rhdp_ 54 k¢L$„X$dp„ rhdp_ d\L$

`f Dse¯y. rhdp_ d\L$ sfa _uQ¡ Dspfhp_u iê$Aps L$fu s¡ nZ¡ s¡ rhdp_ S>du_\u L¡$Vgu KQpCA¡

li¡ ? (sin20° » 0.342)

rrr
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•  rhrh^ O_pL©$rs_p `©óW$am 

A_¡ O_am `f Ap^pqfs rdî 

Dv$plfZp¡. 

epv$ L$fuA¡.

`pR>gp ^p¡fZdp„ Ap`Z¡ L¡$V$guL$ rÓ`qfdpZue ApL©$rsAp¡_p `©óW$am A_¡ O_am_p¡ Aæepk L$ep£ R>¡. s¡ 

dpV¡$ D`ep¡Nu k|Óp¡ epv$ L$fuA¡.

¾$. rÓ`qfdpZue ApL©$rs k|Óp¡ 
1 . g„bO_ Ecp `©óW$p¡_y„ `©óW$am  = 2h ( l + b )

Ly$g `©óW$am  = 2  (lb + bh + hl )
g„bO__y„ O_am  = lbh

2 .  O_

         
O__y„ Ecy„ `©óW$am =  4l2

O__y„ Ly$g `©óW$am = 6l2

O__y„ O_am = l3

3 . hsy®mpL$pf

_mpL$pf       
hsy®mpL$pf _mpL$pf_y„ h¾$`©óW$am =  2prh
hsy®mpL$pf _mpL$pf_y„ Ly$g ̀ ©óW$am = 2pr ( r + h )
hsy®mpL$pf _mpL$pf_y„ O_am = pr2h

4 . i„Ly$ 

        

i„Ly$_u Óp„ku KQpC (l)  = h r2 2+

i„Ly$_y„ h¾$`©óW$am  = prl 
i„Ly$_y„ Ly$g`©óW$am = pr (r + l)

i„Ly$_y„ O_am = 
1

3
 ´ pr2h

l

l

h

b

• hsy®mQp` - hsy®mQp`_u g„bpC 

• h©Ñp„i_y„ n¡Óam 

• h©ÑM„X$_y„ n¡Óam

l
h

h

r

r

7  dlÒhdp`_ 

Qpgp¡, iuMuA¡.
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ApL©$rs 7.1

30 k¡du

20 k¡du
20 k¡du

ApL©$rs 7.2

21 k¡du

10 k¡du

¾$. rÓ`qfdpZue ApL©$rs k|Óp¡ 
5. Np¡mp¡

(Np¡gL$)  
Np¡mp_y„ `©óW$am = 4 pr2

Np¡mp_y„ O_am = 4

3
 pr3

6. A^®Np¡mp¡

          

A^®Np¡mp_y„ h¾$`©óW$am = 2pr2

_½$f A^®Np¡mp_y„ Ly$g`©óW$am = 3pr2

A^®Np¡mp_y„ O_am = 2

3
 pr3

_uQ¡_p Dv$plfZp¡ NZp¡

Dv$p.(1)

rhQpf L$fuA¡.

bpSy>_u ApL©$rsdp„ v$ip®ìep âdpZ¡ A¡L$ hsy®mpL$pf _mpL$pf_u A„v$f 

A¡L$ v$X$p¡ R>¡. v$X$p¡ hsy®mpL$pf _mpL$pf_p smuep_p D`f_p `©óW$cpN_¡ A_¡ 

h¾$`©óW$_¡ õ`i£ R>¡. hsy®mpL$pf _mpL$pf_p `pep_u rÓÄep r lp¡e sp¡  
1. Np¡mp_u rÓÄep A_¡ hsy®mpL$pf _mpL$pf_u rÓÄep_p¡ 

NyZp¡Ñf L¡$V$gp¡ ?

2. hsy®mpL$pf _mpL$pf_p h¾$`©óW$am A_¡ Np¡mp_p 

h¾$`©óW$am_p¡ NyZp¡Ñf L¡$V$gp¡ ?

3. hsy®mpL$pf _mpL$pf_p O_am A_¡ Np¡mp_p O_am_p¡ 

NyZp¡Ñf L¡$V$gp¡ ? 

ApL©$rs 7.3

r

r

bpSy>_u ApL©$rsdp„ 30 k¡du KQp¡, 20 k¡du 

gp„bp¡, A_¡ 20 k¡du `lp¡mp¡ s¡g_p¡ X$åbp¡ R>¡. s¡dp„ 

L¡$V$gp rgV$f s¡g kdpi¡? (1 rgV$f = 1000 k¡du3)

bpSy>_u ApL©$rsdp„ rhvy$jL$_u (Å¡L$f) V$p¡`u A_¡ 

V$p¡`u_p dp` v$ip®ìep R>¡. s¡ V$p¡`u s¥epf L$fhp dpV¡$ 

L¡$V$gy„ L$p`X$ Å¡Ci¡ ?

Dv$p.(2)
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D`f_u ApL©$rsdp„ v$ip®ìep âdpZ¡ A¡L$ v$X$p¡ A_¡ v$X$p_u rÓÄep (r) S>¡V$gu S> rÓÄep ^fphsy„ A¡L$ buL$f gp¡. 

buL$f_p ìepk (2r) S>¡V$gu S> g„bpC_u A¡L$ L$pNm_u `Ë$u gp¡. s¡_u g„bpC_p ÓZ kdp_ cpN L$fsu b¡ f¡Mp 

`Ë$u `f v$p¡fp¡ s¡ `Ë$u buL$f_p srmep\u D`f sfa A¡d Ecu Qp¢V$pX$p¡. buL$fdp„ L$pNm_u `Ë$u_p _uQ¡_p `l¡gp 

cpN ky^u `pZu cfp¡. Ðepfbpv$ v$X$p_¡ buL$f_p srmep ky^u õ`i£ s¡ fus¡ d|L$p¡. buL$f_p `pZu_u k`pV$u L¡$V$gu 

h^u s¡ Sy>Ap¡.

`pZu_u k`pV$u L$pNm_u `Ë$u_u `|Z® KQpC S>¡V$gu Aph¡gu v¡$Mpe R>¡.

Ap r_funZ `f\u v$X$p_p O_am_y„ k|Ó L¡$hu fus¡ dm¡ R>¡ s¡ kdÆA¡. 

buL$f_p¡ ApL$pf hsy®mpL$pf _mpL$pf R>¡. dpV¡$ buL$f_u 2r S>¡V$gu KQpC ky^u_p cpN_y„ O_am, hsy®mpL$pf 

_mpL$pf_p O_am_p k|Ó Üpfp dmi¡. _mpL$pf_p O_am dpV¡$ V ^pfuA¡.

\ V = p ´ r2 ´ 2r = 2pr3

    `f„sy V = v$X$p_y„ O_am + `l¡gp cf¡gp `pZu_y„ O_am 

 = v$X$p_y„ O_am + 
1

3
 ´ 2pr3

\ v$X$p_y„ O_am   = V - 
1

3
 ´ 2pr3

  = 2pr3 - 2

3
pr3

  = 
6pr3 - 2pr3

3
 = 

4pr3 

3
 

\ Np¡mp_p O_am_y„ k|Ó ; V = 
4

3
pr3 dmi¡. 

 (Ap k|Ó_p¡ D`ep¡N L$fu_¡ ApL©$rs 7.3_p k„v$c®dp„ âï_¾$dp„L$ 3_p¡ DÑf lh¡ sd¡ ip¡^u iL$ip¡.)

ApL©$rs 7.5 ApL©$rs 7.6

L©$rs ः

ApL©$rs 7.4

2r

2r

2r

r
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���  NZ¡gp„  Dv$plfZp¡ ��� 

Dv$p. (1)  A¡L$ hsy®mpL$pf _mpL$pf `pZu_u V$p„L$u_u rÓÄep 2.8 du A_¡ KQpC 3.5 du R>¡. s¡ V$p„L$udp„ L¡$V$gp 
rgV$f `pZu kdpi¡ ? A¡L$ ìe[¼s_¡ fp¡S> kfpkfu 70 rgV$f `pZu Å¡CA¡ R>¡, sp¡ `|Z® cf¡gu 

V$p„L$udp„_y„ `pZu fp¡S> L¡$V$gu ìeq¼sAp¡_¡ `|fy„ `X$i¡ ? (p =  22

7
)

DL¡$g	 ः	 rÓÄep  (r) = 2.8 duV$f,      KQpC ( h) = 3.5 duV$f,  p =  22

7
                    `pZu_u V$p„L$u_u ^pfL$sp   =  hsy®mpL$pf _mpL$pf V$p„L$u_y„ O_am 

   = pr2h

   = 22

7
 ´ 2.8 ´ 2.8 ´ 3.5

   = 86.24 du3

   = 86.24 ´ 1000 rgV$f ( 1du3 = 1000 rgV$f)
   = 86240.00 rgV$f

  \ V$p„L$udp„ 86240 rgV$f `pZu kdpi¡. 

  A¡L$ ìe[¼s_¡ v$ffp¡S> 70 rgV$f `pZu Å¡CA¡ R>¡. 

  \ `|Z® cf¡gu V$p„L$u_y„ `pZu  
86240

70
 = 1232 ìe[¼sAp¡_¡ `|fy„ `X$i¡. 

Dv$p. (2)  30 k¡du rÓÄephpmp¡ A¡L$ _½$f Np¡mp¡ Ap¡Npmu s¡dp„\u 10 k¡du rÓÄep A_¡ 6 k¡du KQpC 

^fphsp _½$f hsy®mpL$pf _mpL$pf s¥epf L$ep®, sp¡ L¡$V$gp hsy®mpL$pf _mpL$pf s¥epf \i¡ ?

DL¡$g	 ः		Np¡mp_u rÓÄep r = 30 k¡du

  hsy®mpL$pf _mpL$pf_u rÓÄep R = 10 k¡du

  hsy®mpL$pf _mpL$pf_u KQpC H =   6 k¡du 
  ^pfp¡ L¡$ n  hsy®mpL$pf _mpL$pf s¥epf \i¡. 

  \    Np¡mp_y„ O_am =  n ´ A¡L$ hsy®mpL$pf _mpL$pf_y„ O_am 

              \ hsy®mpL$pf _mpL$pf_u k„¿ep  = n = 
Np¡mp_y„ O_am

A¡L$ hsy®mpL$pf _mpL$pf_y„ O_am 
                        

    
=

( )

( )

4
3

3

2

π

π

r

R H

    =
×( )
×

4
3

30

10 6

3

2       =
× × ×

× ×

4
3

30 30 30

10 10 6
  = 60 

              \ Ly$g 60 hsy®mpL$pf _mpL$pf s¥epf \i¡. 
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Dv$p. (3)  kL®$k_p s„by_p¡ _uQ¡_p¡ cpN hsy®mpL$pf _mpL$pf A_¡ s¡_u D`f_p¡ cpN i„Ly$ ApL$pf_p¡ R>¡. s„by_p 
srmep_p¡ ìepk 48 du A_¡ hsy®mpL$pf _mpL$pf cpN_u KQpC 15 du R>¡. Å¡ s„by_u Ly$g KQpC 
33 du lp¡e sp¡ s„by dpV¡$ Å¡Csp L$`X$p_y„ n¡Óam A_¡ s„bydp„_u lhp_y„ O_am ip¡^p¡.

DL¡$g	 ः	 s„by_u Ly$g KQpC 33 du R>¡.

  hsy®mpL$pf cpN_u KQpC = H ^pfuA¡. H = 15 du R>¡. 

  \ i„Ly$ ApL$pfcpN_u g„b KQpC h = (33-15) = 18 du R>¡. 

  i„Ly$_u Óp„ku KQpC  (l) = r h2 2+

   = 24 182 2+

   = 576 324+

   = 900

                               l = 30 du 

  kL®$k_p s„by dpV¡$ Å¡Cs„y L$p`X$ =  hsy®mpL$pf _mpL$pf cpN_y„ h¾$`©óW$am + i„Ly$ ApL$pf cpN_y„ h¾$`©óW$am 

   = 2prH + prl

   = pr (2H + l)

   = 22

7
 ´ 24 (2 ´ 15 + 30)

   = 22

7
 ´ 24 ´ 60

   = 4,525.71 Qp¡du.

   s„bydp„_u lhp_y„ O_am = hsy®mpL$pf _mpL$pf cpN_y„ O_am  + i„Ly$ ApL$pf cpN_y„ O_am 

   = pr2H + 1

3
 pr2h

   = pr2 H h+







1

3

   = 22

7
 ´ 242 (15 + 1

3
 ´ 18)

   = 22

7
 ´ 576 ´ 21

   = 38,016 Odu.

  \ s„by dpV¡$ Å¡Csp L$p`X$_y„ n¡Óam = 4,525.71 Qp¡du.

  \ s„bydp„_u lhp_y„ O_am = 38,016 Odu. 

ApL©$rs 7.7

18 du

24 du

15 du
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dlphfpk„N°l 7.1

1. A¡L$ i„Ly$_p `pep_u rÓÄep 1.5 du A_¡ s¡_u g„bE„QpC 5 k¡du R>¡, sp¡ s¡ i„Ly$_y„ O_am ip¡^p¡. 

2. 6 k¡du ìepk ^fphsp Np¡mp_y„ O_am ip¡^p¡. 

3. A¡L$ hsy®mpL$pf _mpL$pf_p `pep_u rÓÄep 5 k¡du A_¡ KQpC 40 k¡du lp¡e sp¡ s¡_y„ Ly$g `©óW$am ip¡^p¡.

4. A¡L$ Np¡mp_u rÓÄep 7 k¡du lp¡e sp¡ s¡_y„ h¾$`©óW$am ip¡^p¡. 

5. ^psy_p A¡L$ g„bO__u g„bpC, `lp¡mpC A_¡ KQpC A_y¾$d¡ 44 k¡du, 21 k¡du A_¡ 12 k¡du R>¡. 

 s¡_¡ Ap¡Npmu_¡ 24 k¡du KQpC_p i„Ly$ s¥epf L$ep®. sp¡ i„Ly$_p `pep_u rÓÄep ip¡^p¡. 

6.
3.5 k¡du

10 k¡du

ApL©$rs 7.8
i„Ly$ ApL$pf `pZu_p¡ S>N 

10 k¡du

7 k¡du

ApL©$rs 7.9
hsy®mpL$pf _mpL$pf ̀ pÓ (hpkZ)

ApL©$rs 7.8 A_¡ 7.9 dp„_p 
`pÓp¡_p dp` Sy>Ap¡. s¡ `f\u 
hsy®mpL$pf _mpL$pf `u`dp„ L¡$V$gp 
S>N `pZu kdpi¡ s¡ ip¡^p¡. 

ApL©$rs 7.10

ApL©$rs 7.11

7. bpSy>_u ApL©$rs 7.10dp„, hsy®mpL$pf _mpL$pf A_¡ i„Ly$_p `pep kdp_ R>¡. 
hsy®mpL$pf _mpL$pf cpN_u KQpC 3 k¡du A_¡ `pep_y„ n¡Óam 100 Qp¡k¡du 
R>¡. Å¡ k„`|Z® O_pL©$rs_y„ O_am 500 O_k¡du lp¡e sp¡ k„`|Z® O_pL©$rs_u KQpC 
ip¡^p¡.

8. bpSy>_u ApL©$rs 7.11dp„, Ap`¡gu dprlsu 
`f\u A^®Np¡mp¡, hsy®mpL$pf _mpL$pf A_¡ 
i„Ly$ hX¡$ s¥epf \su ApL©$rs_y„ Ly$g `©óW$am 

ip¡^p¡.

9. ApL©$rs 7.12dp„, hsy®mpL$pf _mpL$pf Q`V$u 
Np¡muAp¡_y„ 10 k¡du gp„by A¡L$ AphfZ R>¡. A¡L$ 
Np¡mu_u rÓÄep 7 rddu A_¡ KQpC 5 rddu 
lp¡e sp¡ AphfZdp„ L¡$V$gu Np¡muAp¡ kdpi¡ ?

ApL©$rs 7.13

10. ApL©$rs 7.13dp„, 
bpmL$_y„ A¡L$ fdL$Xy„$ 
R>¡. S>¡ A¡L$ A^®Np¡m 
A_¡ A¡L$ i„Ly$_u 
dv$v$\u s¥epf L$fhpdp„ 
Apìey„ R>¡. ApL©$rsdp„ 
v$ip®h¡gp dp` `f\u 
fdL$X$p_y„ O_am A_¡ 
`©óW$am ip¡^p¡.

 (p= 3.14 ) ApL©$rs 7.12

3 k¡du

4 k¡du
40 k¡du

3 k¡du

4 k¡du

14 rddu

10 k¡du
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11. ApL©$rsdp„ v$ip®h¡gp„ b¡k bp¡g_y„ `©óW$am A_¡ 

O_am ip¡^p¡. 

i„Ly$ L$p`sp i„Ly$ L$pàep `R>u Sy>v$p 
\e¡gp b¡ cpN

i„Ly$R>¡v$ K^p¡ d|L¡$gp¡ Ágpk 

Ap`Z¡ `pZu `uhp Ágpk_p¡ D`ep¡N L$fuA¡ 
R>uA¡. l Ap Ágpk_p¡ ApL$pf, s¡dS> `pZu_p¡ ApL$pf 
A¡ i„Ly$R>¡v$_p¡ ApL$pf R>¡.

ApL©$rs 7.17 ApL©$rs 7.18 ApL©$rs 7.19 ApL©$rs 7.20

ApL©$rs 7.16

i„Ly$ ApL$pf 
cpN

i„Ly$R>¡v$ 

ApL©$rsdp„ A¡L$ i„Ly$ K^p¡ d|L$hpdp„ Apìep¡ R>¡. Ap i„Ly$_p `pep_¡ kdp„sf L$p` d|L$sp„ s¥epf \e¡gp b¡ 

cpNp¡dp„\u A¡L$ cpN_p¡ ApL$pf i„Ly$S> R>¡. bpL$u_p cpN_¡ i„Ly$R>¡v$ (frustum) L$l¡hpe R>¡.

i„Ly$_u S>¡d S> i„Ly$R>¡v$_y„ `Z `©óW$am A_¡ O_am ip¡^u iL$pe R>¡. s¡_p dpV¡$ Ap`Z¡ _uQ¡_p k|Ó_p¡ D`ep¡N 

L$fuiy„. 

ApL©$rs 7.15

14 k¡du

30
k¡du

12. ApL©$rsdp„ v$ip®ìep 
âdpZ¡, A¡L$ hsy®mpL$pf 
_mpL$pf Ágpkdp„ 
`pZu R>¡ A_¡ s¡dp„                    
2 k¡du ìepk ^fphsu 
A¡L$ ^psy_u Np¡mu 
X|$bpX$hpdp„ Aphu R>¡. 
sp¡ `pZu_y„ O_am 
ip¡^p¡. 

ÅZu gCA¡.

i„Ly$R>¡v$ (frustum of the cone ) 

ApL©$rs 7.14

42 k¡du

r1

h
l

r2
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  h = i„Ly$R>¡v$_u KQpC,                    l =  i„Ly$R>¡v$_u Óp„ku KQpC,

  r1  A_¡ r2  = i„Ly$R>¡v$_u hsy®mpL$pf bpSy>_u rÓÄep  ( r1 > r2)
  i„Ly$R>¡v$_u Óp„ku KQpC  =  l   = h r r2

1 2

2+ −( )
  i„Ly$R>¡v$_y„ h¾$`©óW$am     = pl ( r1 + r2) 
  i„Ly$R>¡v$_y„ Ly$g`©óW$am     = pl   (r1 + r2) + pr1

2 + pr2
2      

  i„Ly$R>¡v$_y„ O_am          = 1

3
 ph (r1

2 + r2
2 + r1 ´ r2)

���  NZ¡gp„  Dv$plfZp¡ ���
Dv$p. (1)  A¡L$ i„Ly$R>¡v$ ApL$pf_u bpgv$u_u KQpC 28 k¡du R>¡. bpgv$u_u b„_¡ hsy®mpL$pf bpSy>_u rÓÄep 12 

k¡du A_¡ 15 k¡du R>¡. sp¡ bpgv$udp„ L¡$V$gp rgV$f `pZu kdpi¡ ? ( p = 
22

7
)

DL¡$g		 ः		bpgv$u_u hsy®mpL$pf bpSy>Ap¡_u rÓÄep r1 =  15 k¡du, r2 = 12 k¡du
  bpgv$u_u KQpC h = 28 k¡du

  bpgv$u_u ^pfL$sp  =  i„Ly$R>¡v$_y„ O_am

   =   1

3
ph ( r1

2 +  r2
2  +  r1 ´ r2) 

   =  1

3
  ´ 22

7
 ´ 28 (152 + 122 + 15 ´ 12)

   =  22 4

3

´  ´ (225 + 144 + 180)

   =  22 4

3

´  ´  549 
   =   88   ´ 183  
   =   16104 k¡du3  =   16,104 rgV$f 

  bpgv$udp„ 16.104 rgV$f `pZu kdpi¡. 

Dv$p. (2)  i„Ly$ hsy®mpL$pf cpNp¡_u rÓÄep 14 k¡du A_¡ 8 k¡du R>¡. Å¡ i„Ly$R>¡v$_u KQpC 8 k¡du lp¡e sp¡ 
_uQ¡_u qL„$ds ip¡^p¡. ( p= 3.14 )

  i) i„Ly$R>¡v$_y„ h¾$`©óW$am      ii )  i„Ly$R>¡v$_y„ Ly$g`©óW$am   iii ) i„Ly$R>¡v$_y„ O_am 
DL¡$g		 ः	 rÓÄep  r1  = 14 k¡du ,     r2  = 8 k¡du,     KQpC h  = 8 k¡du

  i„Ly$R>¡v$_u Óp„ku KQpC  l =
=
=

 h r r2
1 2

2

2 2
8 14 8

64 36

+ −( )

+ −( )
+         = 10 k¡du

ApL©$rs 7.21

r2

r1

h l

ApL©$rs 7.22

28 k¡du

12 k¡du

15 k¡du

Ap Ýep_dp„ fpMuA¡.
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       i„Ly$R>¡v$_y„ h¾$`©óW$am  = p(r1 + r2) l 
   = 3.14 ´ (14 + 8) ´ 10 
   = 690.8 Qp¡k¡du
        i„Ly$R>¡v$_y„  Ly$g`©óW$am = pl (r1 + r2) + pr1

2  + pr2
2      

   = 3.14 ´ 10 (14 + 8) + 3.14 ´ 142 + 3.14 ´ 82

   = 690.8 + 615.44 + 200.96 
   = 690.8 + 816.4
   = 1507.2 Qp¡k¡du 

        i„Ly$R>¡v$_y„ O_am  = 1

3
 ph(r1

2 + r2
2 + r1 ´ r2)

   = 1

3
 ´ 3.14 ´ 8 (142 + 82 + 14 ´ 8) 

   = 3114.88 Ok¡du  

dlphfpk„N°l 7.2

1. 30 k¡du KQpC ̂ fphsu i„Ly$R>¡v$ ApL$pf_u ̀ pZu_u bpgv$u_u hsy®mpL$pf bpSy>Ap¡_u rÓÄep 14 k¡du A_¡ 

7 k¡du lp¡e sp¡ bpgv$udp„ L¡$V$gp rgV$f `pZu kdpi¡ ? (1 rgV$f = 1000 O_k¡du) 

2. i„Ly$R>¡v$_p hsy®mpL$pf cpN_u rÓÄep 14 k¡du A_¡ 6 k¡du R>¡ A_¡ s¡_u KQpC 6 k¡du lp¡e sp¡ _uQ¡_u 

qL„$dsp¡ ip¡^p¡. (p = 3.14)
 (1) i„Ly$R>¡v$_y„ h¾$`©óW$am.    (2)  i„Ly$R>¡v$_y„ Ly$g`©óW$am.   (3) i„Ly$R>¡v$_y„ O_am.

3. ApL©$rs 7.23dp„, A¡L$ i„Ly$R>¡v$_p hsy®mpL$pf ̀ pep_p¡ ̀ qfO A_y¾$d¡ 132 k¡du A_¡ 88 k¡du R>¡ A_¡ KQpC 

24 k¡du R>¡. sp¡ s¡ i„Ly$R>¡v$_y„ h¾$`©óW$am ip¡^hp dpV¡$ _uQ¡_u L©$rs `|Z® L$fp¡. (p = 22

7
)

 `qfO1 = 2pr1 = 132

          r1 = 
132
2p

 =  k¡du

 `qfO2 = 2pr2 = 88

          r2 = 
88
2p

 =  k¡du

ApL©$rs 7.23

r2

r1

24 k¡du

 i„Ly$R>¡v$_u Óp„ku KQpC   = l

    l = h r r2
1 2

2+ −( )

    l = 
2 2

+

    l =  k¡du
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ApL©$rsdp„ L¡$[ÞÖeL$p¡Z_¡ L$pfZ¡ hsy®m_y„ b¡ cpNdp„ 

rhcpS>_ \ey„ R>¡. Ap v$f¡L$ cpN_¡ h©sp„i L$l¡hpe R>¡. 

hsy®m_u b¡ rÓÄep A_¡ s¡d_p R>¡X$p_¡ Å¡X$sp„ 

hsy®mQp`_p A„sN®s cpN_¡ h©sp„i L$l¡hpe R>¡. 

ApL©$rsdp„ O –PMQ A_¡ O-PBQ  Ap b¡ h©Ñp„i 

R>¡. 

qP

O

Q

B

M

ApL©$rs 7.25

 i„Ly$R>¡v$_y„ h¾$`©óW$am = p(r1+ r2)l

   = p ´  ´ 
   =  Qp¡k¡du  

epv$ L$fuA¡.

bpSy>_u ApL©$rs_¡ Ap^pf¡ _uQ¡_u L©$rs `|Z® L$fp¡.

Qp`_p¡ âL$pf Qp`_y„ _pd Qp`_y„ dp`
gOyQp` Qp` AXB .................

................. Qp` AYB .................

ÅZu gCA¡.

h©sp„i (Sector of a circle)

A

X

100°
B

Y

O
ApL©$rs 7.24

gOyh©sp„i (Minor sector) ः

b¡ rÓÄep A_¡ s¡d_p k„Ns gOyQp` A„sN®s Aph¡gp h©Ñp„i_¡ gOyh©sp„i L$l¡hpe R>¡. ApL©$rsdp„ O–PMQ 

gOyh©Ñp„i R>¡. 

Nyê$h©sp„i_y„ n¡Óam  (Major  sector) ः    

b¡ rÓÄep A_¡ k„Ns Nyê$Qp`_¡ A„sN®s Aph¡gp h©Ñp„i_¡ Nyê$h©Ñp„i L$l¡hpe R>¡. ApL©$rsdp„ O-PBQ  

Nyê$h©Ñp„i R>¡.
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ApL©$rs 7.26

q = 360° 

q
r

A1 = pr2 

q = 180°

q
r

A2 = 1

2
 pr2

q = 90°

q
r

A3 = 1

4
 pr2

q = 60°

q
r

A4 = 1

6
 pr2

 h©Ñp„i_y„ n¡Óam (Area of a sector)

_uQ¡_u ApL©$rsAp¡dp„ v$ip®ìep âdpZ¡ kdp_ rÓÄep ^fphsp hsy®mp¡_p R>pep„qL$s cpNp¡_p n¡Óamp¡_y„          

r_funZ L$fp¡ A_¡ _uQ¡_p¡ L$p¡óV$L$ `|Z® L$fp¡. 

  hsy®m_p¡ L¡$[ÞÖeL$p¡Z_y„ dp` = 360° = `|Z® M|Zp¡. 

hsy®m_p¡ L¡$[ÞÖeL$p¡Z = 360° , hsy®m_y„ n¡Óam = pr2

h©sp„i h©sp„i_p Qp`_y„ dp`
q

360
h©sp„i_y„ n¡Óam 

A
A1 360° 360

360
1= 1 ´ pr2

A2 180° 1

2

1

2
  ´ pr2

A3 90° 1

4

1

4
  ´ pr2

A4 60° ................ .............

A q q
360

q
360

  ´ pr2

L$p¡óV$L$ `f\u Ýep_dp„ Aph¡ R>¡ L¡$, hsy®m_p n¡Óam_¡ 
q

360
 hX¡$ NyZsp„, Qp`_y„ dp` q ^fphsp h©Ñp„i_y„ 

n¡Óam dm¡ R>¡. s¡ _uQ¡ dyS>b k|Ó ê$`¡ gMu iL$pe. 

  h©Ñp„i_y„ n¡Óam  (A) = q
360

 ´ pr2

   Ap k|Ó `f\u   A

π
θ

r 2 360
=      ; A¡V$g¡ L$¡$ 

h©Ñp„i_y„ n¡Óam

hsy®m_y„ n¡Óam
 = q

360
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ApL©$rs 7.27
hsy®m_p¡ `qfO = 2pr

hsy®mQp`_u 

g„bpC 

hsy®m Qp„`_y„ dp` 
(q)

q
360

hsy®mQp`_u g„bpC
(l)

l1 360°
360

360
1= 1 ´ 2pr

l2 180°
180

360
 = 1

2

1

2
  ´ 2pr

l3 90°
90

360
  = 1

4

1

4
  ´ 2pr

l4 60° ................ .............

l q
q

360

q
360

  ´ 2pr

D`f_p ApL©$rsb„^ `f\u (pattern) Ýep_dp„ Aph¡ R>¡ L¡$, hsy®m_p `qfO_¡ q
360

  hX¡$ NyZsp, Qp`_y„ dp` 

q lp¡e s¡hp hsy®mQp`_u g„bpC dmi¡. s¡_¡ k|Óê$`¡ _uQ¡ âdpZ¡ gMu iL$pe. 

  hsy®mQp`_u g„bpC  (l) = q
360

 ´ 2pr

  Ap k|Ó `f\u,

                \ 
l

r2 360π
θ

=

       
hsy®mQp`_u g„bpC 

`qfO
   = q

360

hsy®mQp`_u g„bpC (Length of an arc)

_uQ¡ v$ip®ìep âdpZ¡ kdp_ rÓÄep ̂ fphsp„ hsy®mp¡_p O¡fp f„N v$ip®h¡gp hsy®mQp`_u g„bpC_y„ r_funZ L$fp¡ 

A_¡ _uQ¡_„y L$p¡óV$L$ `|Z® L$fp¡. 

q = 360° 

 
  l1 = 2pr

q = 180°

l2 = 1

2
 ´ 2pr

q = 90°

l3 = 1

4
 ´ 2pr

q = 60°

l4 = 1

6
 ´ 2pr

q q
q q

l1 l2
l3

l4
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  hsy®mQp`_u g„bpC A_¡ h©Ñp„i_p n¡Óam hÃQ¡_p¡ k„b„^

  h©Ñp„i_y„ n¡Óam    A = q
360

 ´ pr2 .......... I

  s¡d S> hsy®mQp`_u g„bpC (l) = q
360

 ´ 2pr 

    \    
θ

π360 2
=
l

r   .......... II

       A = l
r

r
2

2

π
π×  .......... I A_¡ II `f\u

     A = 1

2
 lr  = lr

2   

    \ h©Ñp„i_y„ n¡Óam  = 
hsy®mQp`_u g„bpC ´ rÓÄep 

2

   s¡d S>  A

π π
θ

r

l

r2 2 360
= =

 
���  NZ¡gp„  Dv$plfZp¡  ���

Dv$p. (1)  21 k¡du rÓÄep ^fphsp 

h©Ñp„i_p M|Zp_y„ dp` 150°  
lp¡e sp¡ h©Ñp„i_y„ n¡Óam A_¡ k„Ns 

hsy®mQp`_u g„bpC ip¡^p¡. 

A B
O

21
150°

DL¡$g	 ः	 Al]  r = 21k¡du, q = 150, p = 22

7

  h©Ñp„i_y„ n¡Óam(A)  = q
360

 ´ pr2

   
    = 150

360

22

7
21 21´ ´ ´

    = 1155

2
 k¡du2  

    = 577.5 k¡du2

  hsy®mQp`_u g„bpC = l = q
360

 ´ 2pr

    = 150

360
2

22

7
21´ ´ ´

    = 55 k¡du

ApL©$rs 7.28
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Dv$p. (2)  ApL©$rsdp„, hsy®m_y„ L¡$ÞÖ P A_¡  
A_¡ hsy®m_u rÓÄep 6 k¡du R>¡. f¡M QR  hsy®m_p¡ 

õ`i®L$ R>¡. PR = 12 k¡du lp¡e sp¡ R>pep„qL$s 

cpN_y„ n¡Óam ip¡^p¡. ( 3  = 1.73)

DL¡$g	 ः	 hsy®m_p õ`i® tbvy$dp„\u v$p¡f¡gu rÓÄep õ`i®L$ _¡ 

g„b lp¡e R>¡.

  \ D PQRdp„, Ð PQR = 90°, PQ = 6 k¡du, PR = 12 k¡du

  \ PQ = PR

2

  Å¡ L$pV$L$p¡Z rÓL$p¡Z_u A¡L$ bpSy> L$Z® L$fsp AX$^u g„bpC_u lp¡e sp¡ s¡ bpSy>_u kpd¡_p M|Zp_y„ dp` 

  30° lp¡e R>¡.

  \ Ð R = 30° A_¡ Ð P = 60°

  30°-60°-90° _p âd¡e dyS>b, QR = 3

2
 ´ PR = 3

2
 ´ 12 = 6 3

  QR = 6 3  k¡du

  \         A(D PQR) = 1

2
 QR ´ PQ

    = 1

2
 ´ 6 3  ´ 6

    = 18 3  = 18 ´ 1.73

    = 31.14 k¡du2

           h©Ñp„i_y„ n¡Óam = q
360

 ´ pr2

  \         A(P-QAB) = 60

360
3 14 62´ ´.

     = 1

6
3 14 6 6´ ´ ´.    = 3.14 ´ 6

     = 18.84 k¡du2 

    R>pep„qL$s cpN_y„ n¡Óam  = A(D PQR) - A(P-QAB)
    = 31.14 - 18.84

    = 12.30 k¡du2

   R>pep„qL$s cpN_y„ n¡Óam  = 12.30 k¡du2

L©$rs ः  Ap`¡gu ApL©$rsdp„, Qp¡fk ABCD _u bpSy> 7 k¡du R>¡. tbvy$ D _¡ L¡$ÞÖ dp_u_¡ DA rÓÄep gC_¡ 

P

Q
A

B 12

R
6

ApL©$rs 7.29
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v$p¡f¡gp¡ h©Ñp„i D - AXC  R>¡, sp¡ R>pep„qL$s cpN_y„ n¡Óam ip¡^hp dpV¡$ Mpgu Qp¡L$W$p `|Z® L$fu_¡ 

Dv$plfZ `|Z® L$fp¡.

DL¡$g ः     Qp¡fk_y„ n¡Óam =  (k|Ó)

     = 

     = 49 Qp¡k¡du

        h©Ñp„i(D- AXC)_y„ n¡Óam =  (k|Ó)

     = 
360

 ´ 22

7
 ´ 

     = 38.5 Qp¡k¡du

   R>pep„qL$s cpN_y„ n¡Óam =  _y„ n¡Óam -  _y„ n¡Óam

    =  Qp¡k¡du -  Qp¡k¡du

    =  Qp¡k¡du

dlphfpk„N°l 7.3

1. hsy®m_u rÓÄep 10 k¡du R>¡. hsy®mQp`_y„ dp` 54° lp¡e sp¡ s¡ Qp`_p A„sN®s h©sp„i_y„ n¡Óam ip¡^p¡.   

(p =3.14 )

2. A¡L$ hsy®mQp`_y„ dp` 80° A_¡ rÓÄep 18 k¡du R>¡. sp¡ s¡ hsy®mQp`_u g„bpB ip¡^p¡. (p =3.14 )

3. h©Ñp„i_u rÓÄep 3.5 k¡du A_¡ hsy®mQp`_u g„bpC 2.2 k¡du lp¡e sp¡ h©sp„i_y„ n¡Óam ip¡^p¡.

4. hsy®m_u rÓÄep 10 k¡du R>¡, s¡_p h©sp„i_y„ n¡Óam 100 Qp¡k¡du R>¡. sp¡ s¡_p k„Ns Nyê$h©Ñp„i_y„ n¡Óam 

ip¡^p¡. (p =3.14 )

5. 15 k¡du rÓÄephpmp h©Ñp„i_y„ n¡Óam 30 Qp¡k¡du lp¡e sp¡ k„b„r^s hsy®mQp`_u g„bpC ip¡^p¡.

6. bpSy>_u ApL©$rsdp„ hsy®m_u rÓÄep 7 k¡du A_¡ m(Qp` MBN)= 60° lp¡e sp¡ 

  (1) hsy®m_y„ n¡Óam ip¡^p¡.

X

A B

CD 7 k¡du

  (2) A(O - MBN) ip¡^p¡.

  (3) A(O - MCN) ip¡^p¡.

ApL©$rs 7.30

O

B

C

60°

M N

ApL©$rs 7.31
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7. 3.4 k¡du rÓÄephpmp h©sp„i_u ̀ qfrdrs 12.8 k¡du R>¡. 

sp¡ h©Ñp„i_y„ n¡Óam ip¡^p¡. 

8. ApL©$rsdp„, tbvy$ O h©Ñp„i_y„ L¡$ÞÖ R>¡. 

 Ð ROQ = Ð MON = 60°, OR = 7 k¡du,  
OM = 21 k¡du, lp¡e sp¡ Qp` RXQ A_¡ Qp` 

MYN _u g„bpC ip¡^p¡. (p = 22

7
)

9. ApL©$rsdp„ A(P-ABC) = 154 Qp¡k¡du A_¡  

hsy®m_u rÓÄep 14 k¡du lp¡e sp¡,

 (1) Ð APC_y„ dp` ip¡^p¡. 

 (2) Qp` ABC_u g„bpC ip¡^p¡. 

10. h©Ñp„i_u rÓÄep 7 k¡du R>¡. Å¡ h©Ñp„i_p Qp`_y„ 

 dp` _uQ¡ dyS>b lp¡e sp¡ h©Ñp„i_y„ n¡Óam ip¡^p¡. 

P

A
B

C

P

A B C
3.4 k¡du

X

Q

YO

R
M

N

 (1) 30°                (2) 210°                (3) 3 L$pV$L$p¡Z 

11. gOyh©Ñp„i_y„ n¡Óam 3.85 Qp¡k¡du A_¡ k„Ns L¡$[ÞÖeL$p¡Z_y„ dp` 36° lp¡e sp¡ s¡ hsy®m_u rÓÄep ip¡^p¡.  

12. ApL©$rsdp„ c PQRS g„bQp¡fk R>¡. PQ = 14 k¡du, 
QR = 21 k¡du,  sp¡ ApL©$rsdp„ v$ip®h¡g x, y A_¡ z 

cpNp¡_y„ n¡Óam ip¡^p¡. 

L

NM

13. D LMN kdcyS> rÓL$p¡Z R>¡. LM = 14 k¡du.  
rÓL$p¡Z_p âÐe¡ rifp¡tbvy$_¡ L¡$ÞÖtbvy$ gC 7 k¡du 

rÓÄep_p ÓZ h©Ñp„i ApL©$rsdp„ v$ip®ìep âdpZ¡ v$p¡ep®. 

s¡ `f\u, 
 (1) A (D LMN) = ? 
 (2) A¡L$ h©Ñp„i_y„ n¡Óam ip¡^p¡. 

 (3) ÓZ h©Ñp„i_y„ Ly$g n¡Óam ip¡^p¡. 

 (4) f¡Mp„qL$s cpNp¡_y„ n¡Óam ip¡^p¡. 

ApL©$rs 7.32

ApL©$rs 7.33

ApL©$rs 7.34

ApL©$rs 7.35

ApL©$rs 7.36

P

Q

x
y

z

R

S

A

B
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  h©ÑM„X$ PXQ_yy„ n¡Óam  = h©sp„i (O - PXQ)_y„ n¡Óam - D OPQ_y„ n¡Óam

                                                    = q
360

 ´ pr2 - D OPQ_y„ n¡Óam ---------- (I) 

   ApL©$rsdp„ D OPQdp„, f¡M PT A¡ bpSy> OQ `f g„b R>¡. 

  L$pV$L$p¡Z D OTPdp„,    sin q  = PT

OP
 

P
X

Q

Y

O ApL©$rsdp„ PXQ gOyh©ÑM„X$ R>¡. sp¡ h©ÑM„X$  
PYQ  Nyê$h©ÑM„X$ R>¡.

gOyh©ÑM„X$_y„ n¡Óam L¡$hu fus¡ ip¡^u iL$pe ? 

hsy®mL¡$ÞÖ O \u OP A_¡ OQ b¡ rÓÄep 

v$p¡fuiy„. sd¡ h©Ñp„i  O-PXQ_y„ n¡Óam ip¡^u iL$ip¡. 

s¡S> fus¡ D OPQ _y„ n¡Óam ip¡^u iL$ip¡. h©Ñp„i_p 

n¡Óamdp„\u rÓL$p¡Z_y„ n¡Óam bpv$ L$fuA¡ sp¡ h©ÑM„X$_y„ 

n¡Óam dmi¡. 

ApL©$rs 7.39

ApL©$rs 7.38

ÅZu gCA¡.

h©sM„X$ - hsy®mM„X$ (segment of a circle) 

h©ÑM„X$ A¡V$g¡ Æhp A_¡ k„Ns hsy®mQp`_u A„sN®s Aph¡gp¡ cpN.

gOyh©Ñ M„X$ : Æhp A_¡ gOyQp`dp„ A„sN®s cpN_¡ gOyh©Ñ M„X$ L$l¡ R>¡. 

  ApL©$rsdp„ h©ÑM„X$ AXB gOyh©Ñ M„X$ R>¡. 

Nyê$h©ÑM„X$ :  Æhp A_¡ Nyê$Qp`dp„ A„sN®s cpN_¡ Nyê$h©ÑM„X$ L$l¡hpe R>¡. 

  ApL©$rsdp„ h©ÑM„X$ AYB Nyê$h©ÑM„X$ R>¡. 

A^®h©Ñ M„X$ : ìepk_¡ L$pfZ¡ s¥epf \_pfp h©ÑM„X$_¡ A^®h©ÑM„X$ L$l¡hpe R>¡. . 

h©ÑM„X$_y„  n¡Óam (Area of a Segment)

X

Y

A B

O
Nyê$h©Ñp„i 

gOyh©Ñp„i 

ApL©$rs 7.37

P Q

r
O

T

X

q°
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   \ PT = OP ´ sin q
       PT = r sin q  ( OP = r)
  D OPQ _y„ n¡Óam   = 1

2
 ´ `pep¡ ´ KQpC 

   = 1

2
 ´ OQ ´ PT

   = 1

2
 ´ r ´ r sin q 

                  = 1

2
 ´ r2 sin q ---------------- (ii) 

  (I)  A_¡ (II) `f\u, 
  h©ÑM„X$ PXQ _y„ n¡Óam = q

360
 ´ pr2 - 1

2
 r2 sin q

  

                              = r2  pq
360 - sinq

2

  (Ap`Z¡ gOyL$p¡Z_p S> kpC_ NyZp¡Ñfp¡ iu¿ep R>uA¡. dpV¡$ q _y„ dp` 90° A\hp s¡_p L$fsp 

Ap¡Ry>„ lp¡e Ðepf¡ S> Ap k|Ó hp`fu iL$uiy„. A¡ Ýep_dp„ fpMp¡.) 

���  NZ¡gp„  Dv$plfZp¡  ���

fus I ः 
 r = 12, q = 30°, p = 3.14
 h©Ñp„i O-AXB _y„  
    n¡Óam  = q

360
 ´ pr2

   = 30

360
 ´ 3.14 ´ 122

   = 3.14 ´ 12

   = 37.68 Qp¡k¡du

Dv$p. (1) ApL©$rsdp„ Ð AOB = 30°, OA = 12 k¡du 
  sp¡ gOyh©sM„X$_y„ n¡Óam ip¡^p¡. 

  (p = 3.14 gp¡.) P
X

12

A B

30°

O

 A(D OAB) = 1

2
 r2 ´ sin q

    = 1

2
 ´ 122 ´ sin 30

    = 1

2
 ´ 144 ´ 1

2

       .....( sin 30 = 1

2
)

    = 36 Qp¡k¡du

ApL©$rs 7.40
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 h©ÑM„X$ AXB _y„ n¡Óam = h©Ñp„i (O - AXB) _y„ n¡Óam  - A(D OAB)
          = 37.68 - 36 
           = 1.68 Qp¡k¡du

fus II ः
     h©ÑM„X$ AXB _y„ n¡Óam  = r2  pq

360 - sinq
2

   = 12
3 14 30

360

30

2
2 . sin×

−





   = 144
3 14

12

1

2 2

.
−

×






   = 144

4

3 14

3
1

.
−





   = 36
3 14 3

3

. −





   = 36

3
0 14´ .  = 12 ´ 0.14

   = 1.68 Qp¡k¡du

Dv$p. (2)  P L¡$ÞÖhpmp hsy®m_u rÓÄep 10 k¡du R>¡. Æhp AB hsy®mL¡$ÞÖ kp\¡ L$pV$L$p¡Z b_ph¡ R>¡. sp¡ 

gOyh©ÑM„X$ A_¡ Nyê$h©ÑM„X$_y„ n¡Óam ip¡^p¡.(p = 3.14)
DL¡$g	 ः	 r	=	10	k¡du, q = 90, p = 3.14
     h©Ñp„i_y„ n¡Óam = q

360
 ´ pr2

      = 90

360
´ 3.14 ´ 102

      = 1

4
 ´ 314

      = 78.5 Qp¡k¡du

          A(DAPB) = 1

2
 ´ `pep¡ ´ KQpC 

      = 1

2
 ´ 10 ´ 10

      = 50 Qp¡k¡du

       gOyh©ÑM„X$_y„ n¡Óam = h©Ñp„i_y„ n¡Óam -  rÓL$p¡Z_y„ n¡Óam
      = 78.5 - 50
      = 28.5 Qp¡k¡du

P

X
A B

ApL©$rs 7.41
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       Nyê$h©ÑM„X$_y„ n¡Óam  = hsy®m_y„ n¡Óam - gOyh©ÑM„X$_y„ n¡Óam 

      = 3.14 ´ 102 - 28.5
      = 314 - 28.5
      = 285.5 Qp¡k¡du

Dv$p. (3)  14 k¡du rÓÄep ^fphsp hsy®mdp„ A¡L$ r_erds jV¹$L$p¡Z A„sN®s R>¡. sp¡ jV¹$L$p¡Z_u blpf_p A_¡ 

hsy®m_u A„v$f_p cpNp¡_y„ n¡Óam ip¡^p¡.(p = 22

7
, 3  = 1.732)

DL¡$g	 ः	 jV¹$L$p¡Z_u bpSy> = jV¹$L$p¡Z_p `qfhs®ym_u rÓÄep 

  \ jV¹$L$p¡Z_u bpSy> = 14 k¡du

         jV¹$L$p¡Z_y„ n¡Óam = 6 ´ 3

4
 ´ (bpSy>)2

      = 6 ´ 3

4
 ´ 142

      = 509.208 Qp¡k¡du

         hsy®m_y„ n¡Óam = pr2 

      = 22

7
 ´ 14 ´ 14

      = 616 Qp¡k¡du

 jV¹$L$p¡Z_u blpf_p A_¡ hsy®m_p A„v$f_p cpN_y„ n¡Óam = hsy®m_y„ n¡Óam-r_erds jV¹$L$p¡Z_y„ n¡Óam 

       = 616 - 509.208    
       = 106.792 Qp¡k¡du

dlphfpk„N°l 7.4

ApL©$rs 7.42

ApL©$rs 7.43

ApL©$rs 7.44

 ApL©$rs 7.44dp„, O hsy®m_y„  L¡$ÞÖ R>¡. 
 m(Qp`  PQR) = 60°, OP = 10 k¡du, 
 lp¡e sp¡ R>pep„qL$s cpN_y„ n¡Óam ip¡^p¡. 

 (p = 3.14, 3  = 1.73)

P Q

O

R2.

1. ApL©$rs 7.43dp„, A  L¡$ÞÖhpmp hsy®mdp„  
 Ð ABC = 45°, AC = 7 2  k¡du,lp¡e  
 sp¡ h©ÑM„X$ BXC _y„ n¡Óam ip¡^p¡. 

 (p = 3.14, 2  = 1.41)

X

A

B C
45°

7 2 7 2
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3. ApL©$rs 7.45dp„, A L¡$ÞÖhpmp hsy®mdp„ 

ÐPAR = 30° AP = 7.5 lp¡e sp¡ h©ÑM„X$ 

PQR_y„ n¡Óam ip¡^p¡. (p = 3.14)

ApL©$rs 7.46dp„, O L¡$ÞÖhpmp hsy®m_u Æhp PQ R>¡.  
Ð POQ = 90°, A_¡ R>pep„qL$s cpN_y„ n¡Óam 

114 Qp¡k¡du R>¡. sp¡ hsy®m_u rÓÄep ip¡^p¡. 

(p = 3.14)

5. 15 k¡du rÓÄep ^fphsp hsy®m_u Æhp PQ hsy®m_p L¡$ÞÖ kp\¡ 60° _p¡ M|Zp¡ b_ph¡ R>¡. s¡ Æhp_¡ 

L$pfZ¡ s¥epf \sp Nyê$h©ÑM„X$ A_¡ gOyh©ÑM„X$_y„ n¡Óam ip¡^p¡.  (p = 3.14, 3  = 1.73)

k„L$uZ® âï_k„N°l 7

1. _uQ¡_p `ep®ep¡ `¥L$u ep¡Áe `ep®e `k„v$ L$fp¡. 

 (1) Å¡ hsy®m_p `qfO A_¡ hsy®m_p n¡Óam_p¡ NyZp¡Ñf 2ः7	lp¡e sp¡ hsy®m_p¡ `qfO L¡$V$gp¡ ?

  (A) 14p (B) 7p  (C) 7p (D) 14
p

 (2) 44 k¡du g„bpC ^fphsp hsy®mQp`_y„ dp` 160° lp¡e sp¡ hsy®m_p¡ `qfO L¡$V$gp¡ ?

  (A) 66 k¡du (B) 44 k¡du (C) 160 k¡du (D) 99 k¡du

 (3) Qp`_y„ dp` 90° A_¡ 7 k¡du rÓÄep ^fphsp h©Ñp„i_u `qfrdrs ip¡^p¡.

  (A) 44 k¡du (B) 25 k¡du (C) 36 k¡du (D) 56 k¡du

 (4) `pep_u rÓÄep 7 k¡du A_¡ KQpC 24 k¡du ^fphsp i„Ly$_y„ h¾$`©óW$am L¡$V$gy„ ?

  (A) 440 k¡du2 (B) 550 k¡du2 (C) 330 k¡du2 (D) 110 k¡du2

 (5) 5 k¡du  rÓÄep ^fphsp hsy®mpL$pf _mpL$pf_y„ h¾$`©óW$am  440 k¡du2 lp¡e sp¡ hsy®mpL$pf                

_mpL$pf_u KQpC L¡$V$gu ?

  (A) 44
p  k¡du (B) 22p k¡du (C) 14 k¡du (D) 22

p  k¡du

 (6) A¡L$ i„Ly$_¡ Ap¡Npmu_¡ s¡_p ̀ pep_u rÓÄep S>¡V$gu S> rÓÄephpmp hsy®mpL$pf _mpL$pf s¥epf L$ep®. 

Å¡ hsy®mpL$pf _mpL$pf_u KQpC 5 k¡du lp¡e sp¡ i„Ly$_u KQpC L¡$V$gu ?

  (A) 15 k¡du (B) 10 k¡du (C) 18 k¡du (D) 5 k¡du

P
Q

A

R

ApL©$rs 7.45

P

QO

R

ApL©$rs 7.46

4.
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 (7) 0.01 k¡du bpSy> ^fphsp O__y„ O_am L¡$V$gp O_k¡du ?

  (A) 1 (B) 0.001 (C) 0.0001 (D) 0.000001
 (8) A¡L$ O_duV$f O_am ^fphsp O__u bpSy>_u g„bpC L¡$V$gu li¡ ?

  (A) 1 k¡du (B) 10 k¡du (C) 100 k¡du (D) 1000 k¡du

2. A¡L$ i„Ly$R>¡v$ ApL$pf_p L$`X$p ^p¡hp_p V$b_u KQpC 21 k¡du R>¡. V$b_u b„_¡ hsy®mpL$pf bpSy>Ap¡_u 

rÓÄep 20 k¡du A_¡ 15 k¡du R>¡. sp¡ V$bdp„ L¡$V$gp rgV$f `pZu kdpi¡ ? (p = 22

7
)

3«. 1 k¡du rÓÄep ^fphsu àgp[õV$L$_u _p_u Np¡muAp¡ Ap¡Npmu_¡ hsy®mpL$pf _mpL$pf X$åbp¡ s¥epf L$ep£. 

X$åbp_u ÅX$pC 2 k¡du A_¡ KQpC 90 k¡du, bpürÓÄep 30 k¡du lp¡e sp¡ s¡ X$åbp¡ b_phhp dpV¡$ 

L¡$V$gu Np¡muAp¡ Ap¡Npmhu `X$u li¡ ? 

4. 16 k¡du g„bpC, 11 k¡du ̀ lp¡mpC A_¡ 10 k¡du KQpC ̂ fphsp ̂ psy_p g„bO_dp„\u 2 rddu ÅX$pC 

A_¡ 2 k¡du ìepk ^fphsp L¡$V$gpL$ rk½$p s¥epf L$ep®. sp¡ L¡$V$gp rk½$p s¥epf \i¡ ?

5. A¡L$ fp¡gf_p¡ ìepk 120 k¡du A_¡ g„bpC 84 k¡du R>¡. A¡L$ d¡v$p_ A¡L$hpf k`pV$ L$fsp s¡_p 200 

Ap„V$p `|Z® \pe R>¡. sp¡ 10 ê$. ârs Qp¡duV$f _p v$f¡ s¡ d¡v$p_ k`pV$ L$fhp dpV¡$ gpNsp¡ Ly$g MQ® ip¡^p¡. 

6. ìepk 12 k¡du, ÅX$pC 0.01 duVf ^fphsp ^psy_p `p¡L$mNp¡mp_p blpf_p cpN_y„ `©óW$am ip¡^p¡. 

A_¡ ^psy_u O_sp 8.88 N°pd ârs O_k¢V$uduV$f lp¡e sp¡ s¡ Np¡mp_y„ Öìedp_ (v$m) ip¡^p¡.

7. A¡L$ hsy®mpL$pf _mpL$pf bpgv$u_p `pep_p¡ ìepk 28 k¡du A_¡ KQpC 20 k¡du R>¡. s¡ bpgv$u f¡su\u 

`|Z®`Z¡ cf¡gu R>¡. bpgv$u_u f¡su_¡ S>du_ `f A¡hu fus¡ W$pghu L¡$ f¡su_p¡ i„Ly$ s¥epf \ep¡. f¡su_p 

i„Ly$_u KQpC 14 k¡du lp¡e sp¡ i„Ly$_p `pep_y„ n¡Óam ip¡^p¡. 

8. A¡L$ ̂ psy_p Np¡mp_u rÓÄep 9 k¡du R>¡. Ap Np¡mp¡ Ap¡Npmu_¡ s¡dp„\u 4 rddu ìepk ̂ fphsp¡ spf s¥epf 

L$ep£ sp¡ spf_u g„bpC L¡$V$gu duV$f li¡ ?

9. 6 k¡du rÓÄep ^fphsp A¡L$ h©Ñp„i_y„ n¡Óam 15p k¡du2 R>¡. sp¡ s¡ h©Ñp„i_p Qp`_y„ dp` ip¡^p¡ A_¡ 

hsy®mQp`_u g„bpC ip¡^p¡. 

10. 

ApL©$rs 7.47

ApL©$rsdp„ hsy®m_y„ L¡$ÞÖ P A_¡ f¡M AB A¡ Æhp R>¡. 

PA = 8 k¡du A_¡ Æhp AB hsy®mL¡ÞÖ\u 4 k¡du 

A„sf¡ Aph¡gu lp¡e sp¡ R>pep„qL$s cpN_y„ n¡Óam ip¡^p¡. 

(p = 3.14,   3  = 1.73)A

P

B
8 4
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11. h©Ñp„i A-PCQdp„ cABCD Qp¡fk  R>¡.  
C - BXD h©Ñp„i_u rÓÄep 20 k¡du lp¡e 

sp¡ R>pep„qL$s cpN_y„ n¡Óam ip¡^hp dpV¡$ 

_uQ¡_u L©$rs L$fp¡. 

DL¡$g  ः Qp¡fk ABCD _u bpSy> = h©Ñp„i C - BXD  _u rÓÄep =  k¡du

 Qp¡fk_y„ n¡Óam = bpSy>2 = 
2
 =  ..... (I)

 Qp¡fkdp„_p R>pep„qL$s cpN_y„ n¡Óam 
 = Qp¡fk ABCD_y„ n¡Óam  - h©Ñp„i C - BXD_y„ n¡Óam 

 =  - q
360

 ´ pr2

 =  - 90
360

 ´ 3.14
1

 ´ 400
1

 =  - 314

 = 

 dp¡V$p h©Ñp„i_u rÓÄep = Qp¡fk ABCD_p rhL$Z®_u g„bpC 

  = 20 2

 dp¡V$p h©Ñp„i_p Qp¡fk_u blpf_p R>pep„qL$s cpN_y„ n¡Óam  

 = h©Ñp„i A - PCQ _y„ n¡Óam - Qp¡fk ABCD _y„ n¡Óam 

 = A(A - PCQ) - A(c ABCD) 

 = θ
π

360
2× ×






r  - 

2

 = 90
360

 ´ 3.14 (20 2 )2 - (20)2

 =  - 

 = 

 \ R>pep„qL$s cpN_y„ Ly$g n¡Óam = 86 + 228 = 314 Qp¡k¡du

ApL©$rs 7.48
A

P

B

Q

X

C

D
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O A_¡ P L¡$ÞÖ ^fphsp hsy®mp¡ tbvy$ Adp„ A„v$f\u 

õ`i£ R>¡. Å¡ , BQ = 9, DE = 5, lp¡e sp¡ hsy®m_u 

rÓÄep ip¡^hp dpV¡$ _uQ¡_u L©$rs L$fp¡. 

DL¡$g  ः dp¡V$p hsy®m_u rÓÄep R ^pfuA¡. 

_p_p hsy®m_u rÓÄep r ^pfuA¡. 

OA, OB, OC A_¡ OD A¡ dp¡V$p hsy®m_u rÓÄep \ OA = OB = OC = OD = R
PQ = PA = r
OQ = OB -BQ = 

OE = OD - DE = 

 P L¡$ÞÖ ^fphsp hsy®mdp„ b¡ Æhp_p Ap„sfrhcpS>__p NyZ^d® A_ykpf.

 OQ ´ OA = OE ´ OF

 ´ R =  ´  ...( OE = OF)

    R2 - 9R = R2 - 10R + 25

R = 

           AQ = 2r = AB - BQ 

             2r = 50 - 9 = 41

               r =  = 

rrr

ApL©$rs 7.49

A
PO

E

F

B Q

C

D
5

9

12.
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DÑfk|rQ
âL$fZ 1 kê$`sp 

dlphfpk„N°l 1.1

1. 3

4
   2. 1

2
   3. 3  4. 1ः1  5. (1) BQ

BC
 , (2) PQ

AD
 , (3) 

BC

DC
 , (4) DC  AD

QC  PQ

´
´

 

dlphfpk„N°l 1.2
1. (1) vy$cpS>L$ R>¡.   (2) vy$cpS>L$ _\u.  (3) vy$cpS>L$ R>¡.  

2. PN

NR
=

PM

MQ
=

3

2
 A¡V$g¡ f¡Mp NM || bpSy> RQ  3. QP = 3.5   5. BQ = 17.5 

6. QP = 22.4  7. x = 6 ; AE = 18   8. LT = 4.8  9. x = 10 

10. `n, XQ, PD, `n, 
XR
RF

 = 
XQ
QE

 , âdpZ_p¡ d|mc|s âd¡e, 
XP
PD

 = 
XR
RF

dlphfpk„N°l 1.3
1. D ABC ~ D EDC M|M| kê$`sp L$kp¡V$u    2. D PQR ~ D LMN ; bpbpbp kê$`sp L$kp¡V$u 
3. 12 duV$f    4. AC = 10.5   6. OD = 4.5 

dlphfpk„N°l 1.4

1. n¡Óamp¡_p NyZp¡Ñf  = 9 ः 25   2. PQ2  , 4

9
    3. A(D PQR)   = 16

25
,  4

5

4. MN = 15   5. 20 k¡du   6. 4 2

7. PF ; x  + 2x ; Ð FPQ ; Ð FQP ; DF

PF

2

2 ; 20 ; 45 ; 45  - 20 ; 25 Qp¡fk A¡L$d $  

k„L$uZ® âï_k„N°l 1

1. (1) (B),   (2) (B),  (3) (B),  (4) (D),  (5) (A)

2. 7

13
, 7

20
, 13

20
  3. 9 k¡du   4. 3

4
    5. 11 k¡du 6. 25

81
   7. 4 

8. PQ = 80, QR = 280

3
, RS = 320

3
   9. 

PM
MQ

 = 
PX
XQ

 , 
PM
MR

 = 
PY
YR

 ,

10. AX
XY

 = 
3

2
     12. 3

2
, 3 2

2

+ ,      , M|-M|  , 5

3
, 

âL$fZ 2  `pe\pNp¡fk_p¡ âd¡e

dlphfpk„N°l 2.1
1. `pe\pNp¡fk_p ÓeL$p¡  ; (1), (3), (4), (6)  2. NQ = 6   3. QR = 20.5 

22.5
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4. RP = 12, PS = 6 3   5.  `n  ,  45° ,  
1

2 ,  
1

2 , 
1

2 ,  2

6. bpSy> = 5 2  k¡du, `qfrdrs = 20 2  k¡du  7. (1) 18 (2) 4 13  (3) 6 13    8. 37 k¡du
10. 8.2 du.

dlphfpk„N°l 2.2
1. 12  2. 2 10   4. 18 k¡du 

k„L$uZ® âï_k„N°l 2
1. (1) (B),   (2) (B),   (3) (A),   (4) (C),   (5) (D),   (6) (C),   (7) (B),   (8) (A). 
2. (1) a 3 , (2) L$pV$L$p¡Z rÓL$p¡Z R>¡.      (3) 61 k¡du,     (4) 15 k¡du,   (5) x 2 ,     (6) Ð PRQ
3. RS = 6 k¡du, ST = 6 3  k¡du  4. 20 k¡du   5. bpSy> = 2 k¡du, `qfrdrs = 6 k¡du
6. 7   7. AP = 2 7  k¡du  10. 7.5 qL$du/L$gpL$     12. 8 k¡du   14. 8 k¡du
15. 192 Qp¡fk A¡L$d   17. 58    18. 26

âL$fZ 3 hsy®m

dlphfpk„N°l 3.1
1. (1) 90°, õ`i®L$-rÓÄep âd¡e  (2) 6 k¡du ; L$pfZ g„bA„sf   (3) 6 2  k¡du (4) 45°
2. (1) 5 3  k¡du (2) 30° (3) 60° 4. 9 k¡du

dlphfpk„N°l 3.2
1. 1.3 k¡du  2. 9.7 k¡du  4. (3) 110°  5. 4 6  k¡du

dlphfpk„N°l 3.3
1. m(Qp` DE) = 90°, m(Qp` DEF) = 160° 

dlphfpk„N°l 3.4
1. (1) 60° (2) 30° (3) 60° (4) 300°  2. (1) 70° (2) 220° (3) 110° (4) 55°
3. ÐR = 92°; ÐN = 88°   7. 44°   8. 121°

dlphfpk„N°l 3.5
1. PS = 18; RS = 10,   2. (1) 7.5  (2) 12 A\hp 6 
3. (1) 18 (2) 10 (3) 5  4. 4    

k„L$uZ® âï_k„N°l 3
1. (1) D     (2) B     (3) B     (4) C     (5) C     (6) D     (7) A     (8) B     (9) A     (10) C.
2. (1) 9 k¡du    (2) hsy®m_p A„scp®Ndp„  (3) 2 tbvy$, 12 k¡du
3. (1) 6   (2) ÐK = 30°; ÐM = 60°  5. 10  6. (1) 9 k¡du (2) 6.5 k¡du 
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(3) 90° ; MS ः SR = 2 ः 1  9. 4 3  k¡du
13. (1) 180°  (2) Ð AQP @ Ð ASQ @ Ð ATQ 
(3) Ð QTS @ Ð SQR @ Ð SAQ  (4) 65°, 130° (5) 100°  14.(1) 70° 
(2) 130° (3) 210°  15. (1) 56°  (2) 6      (3) 16 A\hp 9 16. (1) 15.5° 
(2) 3.36 (3) 6  18. (1) 68° (2) OR = 16.2, QR = 13 (3) 13  21. 13 

âL$fZ 4 cp¥rdrsL$ fQ_p

k„L$uZ® âï_k„N°l 4
1. (1) C (2) A   (3) A

âL$fZ 5 r_v£$iL$ c|rdrs

dlphfpk„N°l 5.1
1. (1) 2 2  (2) 4 2   (3) 11

2
  (4) 13  (5) 20  (6) 29

2
 

2. (1) kdf¡M R>¡. (2) kdf¡M _\u.  (3) kdf¡M _\u. (4) kdf¡M R>¡.

3. (-1, 0)   7. 7 A\hp  -5

dlphfpk„N°l 5.2

1. (1, 3) 2. (1) − −







1

3

1

3
,  (2) 

4

7

11

7
,−






    (3) 0

13

3
,






   3. 2ः7      4. (-6, 3)

5. 2ः5, k = 6  6. (11, 18)    7. (1) (1, 3)     (2) (6, -2)     (3) 19

3

22

3
,






  

8. (-1, -7)  9. h = 7, k = 18 10. (0, 2) ; (-2, -3)  

11. (-9, -8), (-4, -6), (1, -4)   12. (16, 12), (12, 14), (8, 16), (4, 18)

dlphfpk„N°l 5.3
1. (1) 1 (2) 3   (3) Y$pm ip¡^u iL$pe _l].  

2. (1) 2  (2) −
3

8
  (3) 

5

2
  (4) 

5

4
  (5) 1

2
  (6) Y$pm ip¡^u iL$pe _l]. 

3. (1) kdf¡M R>¡. (2) kdf¡M R>¡.  (3) kdf¡M _\u. (4) kdf¡M R>¡.
    (5) kdf¡M R>¡. (6) kdf¡M R>¡.

4. -5; 1

5
; −

2

3
  6. k = 5 7. k = 0 8. k = 5

k„L$uZ® âï_k„N°l 5
1. (1) D  (2) D  (3) C  (4) C  
2. (1) kdf¡M R>¡.  (2) kdf¡M R>¡.  (3) kdf¡M _\u.  3. (6, 13)  4. 1ः3 
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5. (-7, 0) 6. (1) a 2   (2) 13  (3) 5a  7. −







1

3

2

3
,   

8. (1) lp, rhjdcyS> rÓL$p¡Z,  (2) _\u. (3) lp, kdcyS> rÓL$p¡Z. 9. k = 5 

13. 5, 2 13 , 37   14. (1, 3) 16. 25

6

13

6
,






 , rÓÄep = 13 2

6
 17. (7, 3)

18. kdp„sfcyS> QsyóL$p¡Z   19. A(20, 10), P(16, 12), R(8, 16), B(0, 20). 20. (3, -2)

21. (7, 6), (-1, -10) A_¡ (3, 6)  22. 10 A_¡ 0

âL$fZ 6  rÓL$p¡Zrdrs

dlphfpk„N°l 6.1

1. cosq = 24

25
 ; tanq = 7

24
  2. secq = 5

4
; cosq = 4

5
  

3. cosecq = 41

9
; sinq = 9

41
 4. secq = 13

5
; cosq = 5

13
 ; sinq = 12

13

5. sin cos

sec cosec

θ θ
θ θ

+
+

 = 
1

2

dlphfpk„N°l 6.2
1. QQ®_u KQpC 80 duV$f 
2. S>lpS>_y„ v$uhpv$p„X$u\u A„sf 51.60 duV$f 
3. buÆ Bdpfs_u KQpC (10 + 12 3 ) duV$f 
4. spf¡ rnrsS> kdp„sf L$f¡gp¡ M|Zp¡ 30°
5. TpX$_u KQpC (40 + 20 3 ) duV$f 
6. `s„N_u v$p¡fu_u g„bpC 69.20 duV$f 

k„L$uZ® âï_k„N°l 6
1. (1) A (2) B  (3) C  (4) A

2.  cos60 = 60

61
 3. sinq = 2

5
 ; cosq = 1

5
 ; cosecq = 5

2
 ; secq = 5  ; cotq = 1

2

4. sinq = 5

13
 ; cosq = 12

13
 ; cosecq = 13

5
 ; tanq = 5

12
 ; cotq = 12

5

6. Bdpfs_u KQpC 16 3  duV$f 

7. S>lpS>_y„ v$uhpv$p„X$u ky^u_y„ A„sf 100 3

3

 duV$f 

8. Bdpfs_u KQpC (12 + 5 3 ) duV$f 

9. kuX$u_p¡ buÅ¡ R>¡X$p¡ S>du_\u h^ydp„ h^y 20.80 duV$f KQ¡ li¡. 
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10. rhdp_ S>du_\u 1026 duV$f KQpCA¡ li¡.

âL$fZ 7 dlÒhdp`_

dlphfpk„N°l 7.1
1. 11.79 Ok¡du  2. 113.04 Ok¡du 3. 1413 Qp¡k¡du (p = 3.14 g¡sp„)  4. 616 Qp¡k¡du
5. 21 k¡du  6. 12 S>N 7. 9 k¡du  8. 273p Qp¡k¡du 9. 20 Np¡mu
10. 94.20 Ok¡du, 103.62 Qp¡k¡du  11. 5538.96 Qp¡k¡du, 38772.72 Ok¡du 
12. 1468.67p Ok¡du

dlphfpk„N°l 7.2
1. 10.780 rgV$f 2. (1) 628 Qp¡k¡du (2) 1356.48 Qp¡k¡du (3) 1984.48 Ok¡du

dlphfpk„N°l 7.3
1. 47.1 Qp¡k¡du 2. 25.12 k¡du  3. 3.85 Qp¡k¡du  4. 214 Qp¡k¡du  5. 4 k¡du
6. (1) 154 Qp¡k¡du (2) 25.7 Qp¡k¡du (3) 128.3 Qp¡k¡du  7. 10.2 Qp¡k¡du
8. 7.3 k¡du ; 22 k¡du  9. (1) 90° (2) 22 k¡du 
10.(1) 12.83 Qp¡k¡du (2) 89.83 Qp¡k¡du (3) 115.5 Qp¡k¡du  11. 3.5 k¡du
12. x = 154 Qp¡k¡du ; y = 38.5 Qp¡k¡du ; z = 101.5 Qp¡k¡du
13. (1) 84.87 Qp¡k¡du (2) 25.67 Qp¡k¡du (3) 77.01 Qp¡k¡du (4) 7.86 Qp¡k¡du

dlphfpk„N°l 7.4
1. 3.92 Qp¡k¡du  2. 9.08 Qp¡k¡du 3. 0.65625 Qp¡fk A¡L$d 4. 20 k¡du
5. 20.43 Qp¡k¡du ; 686.07 Qp¡k¡du 

k„L$uZ® âï_k„N°l 7
1. (1) A,     (2) D,     (3) B,     (4) B,     (5) A,     (6) A,     (7) D,     (8) C.

2. 20.35 rgV$f 3. 7830 ^psy_u Np¡mu 4. 2800 rk½$p(p = 
22

7
 g¡sp„)  5. 6336 ê$r`ep

6. 452.16 Qp¡k¡du ; 3383.19 N°pd  7. 2640 Qp¡k¡du   8. 243 duV$f 

9. 150°; 5p k¡du     10. 39.31 Qp¡k¡du

rrr
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