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OD AD = CD

AC = PQ O

 O AB CD O

AB CD OE OF

O AB CD

O AB, CD EF



O AB = AC

BAO = CAO
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

AOB APB 

BOC BAC
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O ABCD 

AC, BD E AOB + COD = 

2AEB

O E 

B 

A 

C D  

ABCD O ABCD 

AC BD E A, O; B, O; C,

O D, O 

AOB + COD = 2 AEB

AB AOB

ADB

  AOB = 2ADB

CD COD

DAC

  COD = 2 DAC

AOB + COD = 2 ADB + 2DAC = 

2(ADB + DAC) (i)

ADE- AEB 

EAD

EDA

AEB = EAD + EDA 

 = DAC + ADB

 

(i) DAC + ADB =AEB

AOB + COD = 2 AEB

ABCD AB CD E 

AED BEC 

 A 

B 

D 

C 
E 

O 

 

O ACBD AB CD 

E A, D B, C 

AED BEC

 

BD DAB

BCD

DAB = BCD 

AC 

ADC = ABC 

 AED BEC 

DAE = BCE  

 

[BD 

 ADE = CBE [AC 

AED = BEC

AED BEC

O ADB + BDC =

A, O C 

A
O

B

D

C

 

O 
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ADB + BDC =

A, O C 

A, O; C, O B, O 

AB AOB ADB

AOB = 2ADB  (i)

BC BOC 

BDC 

 BOC = 2BDC  (ii)  

(i) (ii) 

AOB + BOC = 2 ADB + 2 BDC

AOC = 2(ADB + BDC) 

  = 2ADC 

  ADC = 

 = 2    

 = 2 180

A, O C 

AB CD E 

AC BD 

AEC

 C 

O 

B 
A 

D 

E 

 

ADBC O AB CD 

E AC BD AOC

BOD

AOC + BOD = 2 AEC

B, C 

AC AOC 

ABC

AOC = 2ABC (i)

BD BOD

BCD 

  BOD = 2BCD (ii)  

(i) (ii)

AOC + BOD = 2(ABC + 

BCD) 

BCE AEC 

= (BCE + CBE)

AEC = BCD + ABC 

AOC + BOD = 

2AEC

B 
A 

O 

D C 
 

ABCD O ABCD 

AB  CD AD BC 

BC = AD

A, O; B, O; C, O; D, O B D 

BC BOC

BDC

BOC = 2BDC  (i)   

 

AD AOD

ABD

  AOD = 2 ABD  (ii) 

AB  CD BD 

 ABD = BDC

2ABD = 2BDC 

 BOC = AOD

 BC =  AD

BC = AD

AB AC P Q 

PQ AB AC D 

 E AD = AE
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P 

B 

D E 

C 

A 

Q 

O 

 ABC O AB AC P 

Q AB AC PQ AB 

AC D E 

AD = AE 

A P P C 

P   AP 

 PB 

  ACP = PAB

Q AQ 

 CQ 

  CPQ = APQ 

ACP + CPQ = PAB + APQ

PCE

AEP ECP + EPC 

AED = ACP + CPQ

PAD ADQ = 

PAD + APD 

   

ADE = PAB + APQ 

  ACP + CPQ 

AED = ADE

ADE ADE = AED

 AD = AE 
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 BOC 

K 30 L 60 M 90  120 

 

 A 

C 

B 

O 

D 

 

 −

i. BOD = 2 BAD 

ii. COD = OAC + OCA 

iii. BAC = 
1

2
 BOC 

 

K i ii L i iii M ii iii  i, ii iii 

 BOC −

 A 

C 
B 

O 

D 

 

i. 2BAC ii. BAC + BDC 

iii.  
1

2
 (BAC + BDC) 

 

K i iii  i ii M ii iii N i, ii iii 
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K 0 L 1
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 PON MPN
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82 : e„ËPvc 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

 L M N

 O ACB

O 

A 
B 

C 

K L  N

 ABC AB ACB

K 1  2 M 3 N 4 

 A B

K 4 L 3  2 N 1 

 r ABC ACB

 ACB > r L ACB < r M ACB < 
r

2
 N ACB = 

r

2
 

 O ABC S AOB = 90 

AB

K

S

2
 L

S

3


S

4
 N

S

6
 

 05

 31416 L 24142 M 1 4142 N 05416

r = 05  2r = 2  05 = 31416 

 

K  M N

 

 L M N

 AOB
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B 

O P 
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 APB ACB

C 

A B 

P 

O 

K L M 

 

 L M N

 

−

K 
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K L  N
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K 30 45 L 45 60

M 30 90  45 90

  x + 80 x + 10, x 

K 50  60 M 70 N 80 

x + 80
0
 = 2(x + 10

0 

   2x + 20
0 = x + 80

0  2x − x = 80
0 − 20

0  x = 60
0 

 45

K 22
1

2


  90 M 135 N 112

1

2
 

2  2  45 = 90 

 BAD BED

K BAD = 2BED L BED = 2BAD
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M BAD = 
1

2
BED  BAD = BED

 A, B, C D

B = 30 C =

 30 L 60 M 120 N 150

 A = B = C = D = 30 

 

 90 L 110 M 120 N 180

 O EF EAF

O 
E F 

A 

K 30 L 45 M 60  90

EAF 

 

K 60 L 90  180 N 360

 PQRS PQ PRQ = 45 PSQ 

= R S PQ

K 225  45 M 90 N 180

 

A B 

O 

C 



O AOB = 6x ACB = x x 

K 30  45 M 60 N 90

AOB = 2ACB = 2x 

   6x + 2x = 360  x = 
360

8
 = 45

 

x+80 

x+10 

x

K 30 L 50  60 N 80

x + 80 = 2(x + 10) x + 80 = 2x + 20 

  2x − x = 80 − 20 x = 60 

 ACB ABC = 45  BAC 

 45 L 60 M 70 N 90  

 

K L  N

 

K  M N

 

 L M N

 

A 

P 

B 

O 


APB AOB

K L M 

 

R 

P Q 

O 


PQR PQR 

K L  N
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 O BD BAD

BCD 

A C 

B D 

O 

 

 i. BOD = 2BAD ii. BOD = 2BCD 

 iii. BAD = BCD 

 

K i L i iii M ii iii  i, ii iii 

 −

 

A B 

P 

Q  

 i. AQB

 ii. APB  

 iii. APB AQB  

 

K i ii L i iii M ii iii  i, ii iii 

 ADBC O ACB C, O E 

−
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E 

D 

C 

O 
A B 

 

 i. AOE = ACO ii. ACB  

 iii. AOB = 2ACB 

 

K i ii L i iii  ii iii N i, ii iii 

 

i.  

 ii.  

 iii.

 

 

K i L i iii M ii iii  i, ii iii 

 −

 i.

ii.

iii.

 i ii L i iii M ii iii N i, ii iii 

 O −

 

A 

P 

C 

B 
O 

 i. APB ACB

ii. APB ACP

iii. APB ACB

K i ii  i iii M ii iii N i, ii iii 

 

 

P Q 

O 

 

 O −

 i. POQ

ii. POQ PQ

iii. POQ = 180

K i ii L i iii M ii iii  i, ii iii 

 

i.

ii.

iii.

K i ii L i iii M ii iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 
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A 
O 

C 

B 

 ABC  S

K 4S  2S M S N

S

2

 OB = 3  AC =

K 2 L 4  6 N 8

 ABC 

K 45 L 60  90 N 180

ABC = 90



B D 

O 

C A 

 

 BAD = 
1

2
 BOD L

1

2
BAD = BOD 

M

1

2
BCD = BOD N  BAD = 2OBD 

 

K OBD = BCD L ODB = BAD 

 BAD = BCD N  BAD = 2OBD
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K 90  180 M 260c N 360

 O D AB ODB = 

K 30 L 45 M 60  90

 O ACB AOB =

K 90 L 45 M 120  180

 

K L  N

 −

K  M N

 (2x + 10) (x + 110)0

x

 30 L 45 M 60 N 90

 O PQ  PR PQR

K L  N

 

K 60 L 90  120 N 180

 

 1 L 2 M 3 N 4

 

A B 

C 

O 

O ABC ACB

ABC = 30 BAC = ? 

K 45  60 M 30 N 75

 

A 

B 

C 

O 

K AOB = ACB L AOB = 
1

2
 ACB

M 2AOB = ACB  AOB = 2ACB

 

 30 L 60 M 90 N 120 

 ACB CBO CBO = 50

ACB = 

K 45 L 50  40 N 90 

 

A B D 

O 

OD = 6 BD = 8 AO = ?

 10 L 11 M 12 N 13

 BC BOC 

BAC

K BOC = BAC L BOC = 
1

2
 BAC

 BOC = 2BAC N 2BOC = BAC

 i.

ii.

iii.

K i ii L i iii M ii iii  i, ii iii 


B 

A C O 

 
 O ABC AC AC = 6

 ABC =   

 90 L 180 M 150 N 170

 AO + BO =   

K 3  6 M 9 N 12


C 

A B 

O 

 O AB AC BC

3 4

 ACB   

K 450 L 60  90 N 120

 AB   

 5 L 7 M 9 N 11

 −

B 

A C O 

 ABC S   

K 4S  2S M S N

S

2

 OB = 2 AC =    

K 1 L 2  4 N 4

 ABC   

K 40 L 60  90 N 180
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 O AB CD O AB

CD OP OQ

P, AB 

OP = OQ.

  1bs cª‡kœi mgvavb   

O AB  CD

O AB  CD

OP OQ

 Q C D 

P A B 

O 

 

P A B 

O 

O AB

P, AB

O, A  O, B

 OP ⊥ AB

OPA =  OPB  

 OPA  OPB

 OPA  OPB

OA = OB 

OP = OP 

 OPA  OPA 

AP = BP 

 P, AB

 Q 
C 

D 

P 
A 

B 

O 

O AB  CD

OP = OQ 

 O, A O, C

OP ⊥ AB  OQ ⊥ CD 

 AP = BP  CQ = DQ 

 AP = BP  C = 
1

2
 CD. 

AB = CD 

 AP = CQ 

OAP OCQ

OA = OC AP = CQ 

 OAP  OCQ 

 OP = OQ 

  

F H 

E G 

Q 

P 

O O 
M 

N 

R 

S 

EF = GH PQ > SR OM ⊥ PQ, ON ⊥ SR 

O

OM < ON

  2bs cª‡kœi mgvavb   
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A 

O 

B 
P 

C 

AOB

 

A 

O 

B 
P 

O EF GH

O EF GH

F H 

E G 

O 

O EF GH OC OD

O, E O, G
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OC ⊥ EF OD ⊥ GH

EC = BC GD = DH  

 EC = 
1

2
 EF GD = GH

EF = GH 

   EC = GD 

OEC OGD

OE =  OG 

EC = GD 

   OEC  OGD 

   OC = OD 

OC OD O EF GH

EF GH

  

P 

M 

D 
N 

Q 8m 

6m 

 

MQ = QD

MD 

  3bs cª‡kœi mgvavb   

 MQN 

 MN2 = MQ2 + NQ2 = (8)2 + (6)2 = 64 + 36 = 100 

  MN = 10 (Ans.) 



P 

M 

D 
N 

Q 8m 

6m 

PMD MD N 

MD NQ MQ = QD

MQN NQD  

  MN = ND 

  NMQ = NDQ

 (2) NQ 

   MQN  NQD. 

   MQ = QD. 



P 

N 

E 

M 

D 

 

PMD MD MPD 

MND. 

  MND = 2 MPD.  

 P N PE 

MPE  

MNE = MPN + PMN   

  PNM− NM = NP 

  NPM = NMP 

  MNE = 2 MPN  

 PDN DNE = 2 DPN  

 

MNE + DNE = 2 MPN + 2 DPN   

  MND = 2 (MPN + DPN) 

MND = 2 MPD          

 O ABC AC

O AB CD

AOD + BOC = 

  4bs cª‡kœi mgvavb   

A 

B 

O 

C 



O ABC AC O
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O AB CD E

A, O D, O AOD

O, C O, B BOC

C 

O 

A B 

D 

E 

 AOD + BOC = 

B, D

AD-

AOD ABD 

  
1

2
AOD = ABD [

AOD = 2ABD (i) 

 

BOC = 2BDC (ii) 

(i) (ii) 

AOD + BOC = 2ABD + 2BDC 

 AOD + BOC = 2(ABD + BDC) 

 AOD + BOC = 2(EBD + EDB) (iii) 

EBD-

EBD +EDB =1  iv) [ AB ⊥ CD BED = 

(iv) (iii)

AOD + BOC = 2  1 

 AOD + BOC = 

 O ABCD AB ACB

ACB

  5bs cª‡kœi mgvavb   

A A 

C 
D 

O 

O AB C 

A, C B, C ACB

ACB

ACB = 

AB C

D

A B 

D 

O 

C 



AOB

 AOB = 

ADB AOB ACB 

 

 ACB = 
1

2
AOB
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1

2
  2  AOB = 
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A 

C D 

B 
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
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ABC 

CD B, D

O CD

 CBD = 

ABC = ABD + CBD 

 ABC = ABD + 

 ABC  

ABC

ABC

 AB CD AB CD

AC BD AOC BOD

AOC + BOD = 

AOC + BOD = 2AEC

  6bs cª‡kœi mgvavb   
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O ACBD AB ⊥ CD E, AB CD

AC BD AOC

BOD

AOC + BOD =  

 A D

AC

AOC ADC  

AOC = 2ADC 

BD

BOD 

BAD

BOD = 2BAD 

AOC + BOD = 

2(ADC + BAD) 

ADE

AED = 

EAD + ADE = 

BAD + ADC =  

AOC + BOD = 2 
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O ACBD AB CD

E

AC BD AOC BOD

AOC + BOD = 2AEC 

 O, A; O, B; O, C; O, D A, D

AC

AOC ADC 

AOC = 2ADC 

BD

BOD BAD

BOD = 2BAD 
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P 

L 

O ABC BC P

LMN MN

BC MN

BOC MPN BAC

MLN (i) BOC = MPN (ii) BAC = 

MLN   

BC = MN 

BC

BOC- MN

MPN

BOC-

MPN-  i) 

 BOC = MPN

BAC = 
1

2
BOC

MLN = 
1

2
 MPN

BAC = MLN

 

B 

A 

C 

O 
 

M N 

P 

L 

O ABC P LMN

BC  MN

BOC MPN BAC

MLN 

  BOC = MPN (i) 

 BAC = MLN (ii) 

 BC = MN

BAC = 
1

2
 BOC MLN  

 = 
1

2
 MPN 

(ii) 

BAC = MLN 

 
1

2
 BOC = 

1

2
 MPN 

 BOC = MPN 

 (i)

BOC = MPN  

 BOC-

MPN

 BC MN 

BC = MN 

 O OR QPR

QOR

 QPR = 
1

2
 QOR

M

P M

  9bs cª‡kœi mgvavb   





O PQR QR

QPR QOR

QPR = 
1

2
 QOR 

Q 

P 

R 

O 

D 
 

  PR P

PD

POQ 

QOD = QPO + PQO  

POQ OP = OQ 

 QPO = PQO 

QOD = 2QPO 

POR

ROD = 2RPO 

QOD 

+ ROD = 2QPO + 

2RPO 

QOR = 2QPR 

QPR = 
1

2
QOR  

O PQR QR QPR

QOR M

QPR = QMR 

Q 

M 

R 
O 

P 

 

 O, Q O, R

QR

QOR

QOR = 2QPR 

 QOR = 2QMR 

  2QPR = 2QMR 

 QPR = QMR 

 P M

 
 

m„Rbkxj cÖkœe¨vsK DËimn 
 

 O AB AC P Q

PQ AB AC

D E

AD = AE

BAC = 
1

2
  BOC



  

Q 

S 

R 
O 

P 



 

QOR = 2QPR

QPR = QSR

QOR, QPS, QSR, PQS PRS;  

 





  

D 

B 

O 
A  C 

 

ADC = 

A, O C

 AC, AD, BD CD; 

 O ABCD

ABCD AC BD E

AOB + COD = 2AEB

ADB = BDC + A, O

C





 

 

 

 

 

 

 

 

 

 

 

 

 

 Abykxjbx 8.3  
cvV m¤úwK©Z MyiæZ¡c~Y© welqvw` 

 







A 

D 

B C P 

ABCD BC P

DCP

DCP = BAD

ABCD BAD + 

BCD = 

BCD + DCP = 

DCP + BCD = BAD + BCD 

 DCP = BAD BCD

PQRS 

PQRS 

P Q 

S R 

 PQRS P = R           

 

P + R = 

R + R = 

2R = 

R = 

 P = R = 

Q = S = 

PQRS

Abykxjbxi cÖkœ I mgvavb 
ABC B C P 

Q  B, P, C, Q 

E

B

A

C

F

Q 

P

 





ABC B C P 

Q B, P, C, 

Q 

ABC A + B + C = 180    

 

BPC-

 BPC + PBC + PCB = 180 

BPC + 
1

2
B + 

1

2
 C = 180 [ PBC = 

1

2
 B PCB 

= 
1

2
 C]

BPC = 180 − 
1

2
 (B + C) 

  = 180 − 
1

2
(A + B + C)+ 

1

2
 A 

  = 180 − 
1

2
 (180) + 

1

2
 A 

  = 180 − 90 + 
1

2
 A

  = 90 + 
1

2
 A (i) 

BQC-

 BQC + QBC + QCB = 180  (ii) 

QBC = 
1

2
 CBE QCB = 

1

2
 BCF

QBC = 
1

2
 (A +C) [BQ, CBE  

QCB = 
1

2
 (A + B) 

BQC + 
1

2
 (A + C)  + 

1

2
 (A + B) = 180 [(ii)  

BQC + 
1

2
 (180) + 

1

2
 A = 180

BQC + 90 + 
1

2
 A = 180 

  BQC = 180 − 90 − 
1

2
 A 

 = 90 − 
1

2
 A (iii) 

(i) (iii) 

 BPC + BQC = 90 + 
1

2
 A + 90 

− 
1

2
 A = 180

BPCQ P + Q = 180 

B, P, C,Q 

 

A F B 

C 

D 

E 

 

ABCD C

CE C A AE  E 

E 

ABCD BAD 

+ BCD = 2 

F, A, B 

 FAD + BAD = 

2 

BAD + BCD = FAD 

+ BAD

 BCD = FAD 

1

2
 BCD = 

1

2
 FAD

ECB = EAD

EAD + BAD + ECB  

 = BAD + ECB + ECB 

EAB + ECB = BAD + 2 ECB 

 = BAD + BCD = 2 

 EAB ECB

ABCE 

  E

BAD

[ EAD = ECB]

ABCD CAB CBA P 

DBA DAB Q 

A, Q, P, B 

 

ABCD CAB CBA

P DBA DAB

Q 

A, Q, P, B 





ABC CAB + CBA + C = 180 

AP CAB = 2PAB 

BP 

CBA = 2 PBA

2 PAB + 2 PBA + C = 180

2(PAB + PBA) + C = 180

APB- PAB + PBA  

 = 180 − P

 2(180 − P) + C = 180

180 − P + 
1

2
 C = 90

180 − 90 + 
1

2
 C = P 

  P = 90 + 
1

2
 C 

ABD BAD + ABD + D = 180

2BAQ + 2ABQ + D = 180

 2 (180 − Q) + D = 180

180 − Q + 
1

2
 D = 90

180 − 90 + 
1

2
 D = Q 

  Q = 90 + 
1

2
 D = 90 + 

1

2
 C 

AB 

C = D 

  P = Q

AB AB 

P Q

  A, Q, P, B 

 

[ AQ BQ 

A

B 

O AB CD 

AOD + 

BOC = 

 

ACBD O AB CD 

E O, A; O, C; O, B 

O, D 

AOD + BOC = 

B, D 

AD AOD

ABD 

AOD = 2 ABD

BC BOC 

BDC 

  BOC = 2BDC  

 AOD + BOC = 2 ABD + 2 BDC 

  = 2 (ABD + BDC)

BED 

 BED = 

 EBD + EDB = 

ABD + BDC = 

AOD + BOC  

 = 2  2 

 

A 

B C 

E F 

Q 

D 

H R  

ABC DEF BC = EF  

A D A + D = 2 

P BHC 

BPC BAC

A 

 BPC = 2A  

Q ERF 

EQF D 

  EQF = 2 D

BPC + EQF  

 = 2 A + 2 D

 = 2 (A + D)

 = 2  2

4 

4 

BC = EF BC EF 

BAC ERF 

BHC EDF 

P 





BAC BHC ERF 

EDF 

ABC = DEF 

ABCD AC 

BAD BC = CD

A C 

B 

D 

 

ABCD 

AC  BAD BC = 

CD 

ABCD 

ABCD 

 AC, BAD 

CAD = CAB 

CD 

CAD BC 

CAB 

 CAB = CAD 

 BC  CD 

BC = CD 

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 
 

 

A 

C 

B 

D 

110 

 

  ABC = 

 70 L 80 M 90 N 110 

 

 A 

C B 

D 50 

 

  BCD 

K 25 L 40 M 50  130 

 

 1 L 2 M 3 N

 ABCD A = 60 C = 

K 60 L 90 M 110  120

 A 

C D 

B 

O 
5

P 4

O ABCD

 OPC 

K 30 L 20

M 12  6

 ABCD 

 ABC + ADC = 180 L ABO + BDC = 80

M ODP + OCP = 180 N BAD + BCD = 130

83 : e„Ë ’̄ PZzf©yR 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

K 90  180 M 270  N 360  

 

 L M N

 O ABCD

  L M      N

 ABCD A = 90, C = ?

K 60   90 M 120  N 180 

 

K 180  360 M 130 N 270 

 ABCD A = 60 C = 

K 60 L 90  120 N 180

ABCD A + C = 180 

    C = 180 − 60 = 120 

 O ABCD ABC + ADC

A C 

D 

B 

O 


K 90 L 120  180 N 360

 





A 

C 

D 

B 

O 


O 

 O ABCD

K  M N

 O A PAQ ADC + ABC = 180

PAC QAC

Q P 
A 

C 

B D 

O 

K   M   N

 

R 
T 

S 

P Q 

85 

 RPQ

K 5 L 45 M 75   85

RSQ + QST = 180 

   RSQ = 180 − 85 = 95 

  RSQ + RPQ = 180   RPQ = 180 − 95 = 85

 

A B 
E 

C 
D 

O 

30 



 O ABCD AD = DC CAD = 

K 40  45 M 50  N 55

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i.

ii.

iii.

K i ii  i iii M ii iii N i, ii iii 

 ABCD −

 i. A, B, C, D 

ii. ABCD 

iii.  ABC + ADC = 180 

K i ii L i iii M ii iii  i, ii iii 

 O  ABCD 

B 
C 

D 

O 

A 

y 

x 

 

 i. BOD = 2x ii. BOD = 2y 

 iii. x + y = 180 

 

K i L i iii M ii iii  i, ii iii 

 

A

B

C

D

O

 

 i. AOC = 2ADC ii. DCB = 2BAD 

 iii. ABC + ADC = 180 

 

K i ii  i iii M ii iii N i, ii iii 

 

A

B

C

D

O


 

 i. AOC = 2ABC ii. AOC = 2ADC 

 iii. AOC =  

 

K i ii L i iii M ii iii  i, ii iii 

 ABCD

A B 

D C 



 i.

 ii. BAD = 45 BCD = 45  

 iii. ABC + ADC = 180  

 

K i ii  i iii M ii iii N i, ii iii 

 

A 

C 

D 

B 

O 


O 

E 

 O ABCD −

 i. ABC + ADC = 180

 ii. CDE ADC  AEC 





 iii. A, B, C  E   

 

K i ii L i iii M ii iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

r q 
s 
t 

p 

C 

A 

D 

O 

B 

O ABCD  p = 35 

 q 

K 80  70 M 60 N 50 

 s

K 65  55 M 45  N 40 

 t  

K 55 L 105 M 420   145 

ABCD 

 t = 180 − 35 = 145 

 −

A 

B 

D 

C 

E 


O 

 

 O ABCD BAD + 

BCD 

K 60 L 90 M 120   180 

 

 BCD  BED L BCD  BED

M BCD ≤ BED N BCD = BED 

 O ABCD C E 

ABED

K  L   N  

 −

D C 

A B 

O 

3

 

  ABCD O

ABC + ADC = BAD + BCD

 OC

 3 L 4 M 5  N 6 

OA OC

 OA = OC = 3

 ABC + ADC =

K 90 L 110 M 150   180 

 BAC = 55 DAC = 

K 30  35 M 45 N 65 

BAC + DAC = 90 DAC = 90 − BAC = 

90 − 55 = 35 

 −

D 

C A 

B 

95 

45 

E 

ABCE

 ABC 

K 105  95 M 85 N 75 

 CED 

K 105 L 95  85 N 75 

 CAE 

K 45  40 M 35 N 30

 
A 

B 

D 

E C 

 ABCD A = 110 ECD = 

 110 L 80 M 70 N 60 

 

A 

B C 

D 
E 

F 

 CDE 

K 45  90 M 180 N 270 

 

K 

M N

 

B 

A 

C 

O 

D  

 BOC = 150 BAC





K 65  75 M 80 N 100

 

K  M N

 ABCD A = 60 C = 

K 60 L 90  120 N 180 

 

O 

A D S 

P R 

B C 
Q  

 −

 i. ABCD

ii. AP = AS

iii. AOD + BOC = 180

K i ii L i iii  ii iii N i, ii iii 

 

A 

C 

B 
O 

 

 O −

 i. ACB =

ii. BAC + ABC = ACB

iii. BAC + ABC = 

K i ii L i iii M ii iii  i, ii iii 

A 

D 

B 

O C 

 

 O ABCD

 ABC = 75 ADC =  

K 90  L 100 

 105  N 75 

 BAD + BCD =  

K 90  L 120 

 180  N 360 

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 

 O AB, CD EF M N P 





OM = ON

M, N P 

  1bs cª‡kœi mgvavb   



 F 

A B 

C D 

E 

P 

M 

N 

O 

AECDBF O. AB, CD

EF M, N  P. 

  
D C 

A B 

N 

M 

O 

O AB CD M

N AB CD OM = ON 

O, A O, C

O M N AB CD

 OM ⊥ AB ON ⊥ CD  

AOM  CON  

  ONC = OMA

  OA = OC

AOM = NOC

  AOM  NOC 

   OM = ON

  F 
A 

N D 

E 

P 
C 

O 

M 

B 

ABCEDF  O  AB, CD EF

M, N P

M, N P

O M, O  N O P

M, AB

OM

 OM, AB

OP, CD

ON, EF

OM = OP = ON

O OM ON OP

M, N P

M, N  P

 O PM PN 

MPN = 
1

2
 MON.

PMQN 

MQN + MPN = 180

  2bs cª‡kœi mgvavb   

P 

M N 

O 

PMN O

PM PN

P 

M N 

O 

D 

O MPN PM  PN

MPN = 
1

2
 MON. 

 P O PD

POM − 

POM  PQM 

 MOD  = OPM + OMP......(i) 

OM = OP 

  OPM = OMP

[

(i) (ii)  

MOD = 2OPM .............(ii) 





DON = 2OPN ....................(iii) 

(ii) (iii) 

MOD + DON = 2OPM + 

2OPN 

MON = 2MPN

MPN = 
1

2
 MON 

P Q M, Q

N, Q PMQN 

P 

M N 

O 

Q 

PMQN

MQN + MPN = 180

 

MPN 

MON = 2 MQN) 

 MON = 2MQN .............(i) 

MQN 

 MON = 2 MPN) 

  MON = 2MPN .............(2)

 

 

(1)  (2) 

 MON + MON  = 2(MQN + MPN) 

MON + MON = 360 

  2(MQN + MPN) = 360 

  MQN + MPN = 360 

 
AwZwi³ m„Rbkxj cÖkœ I mgvavb 

 

 ABCD ABC ADC

ABC + ADC = 180  A, B, C, D A, C 

AC D E 

A, E D, E 

A, C, D, E 

ABC- A AD⊥BC B 

BE⊥AC AD BE O 

A, B, D, E 

C, D, O, E 

  3bs cª‡kœi mgvavb   

ABCD ABC + ADC = 180 A, 

B, C, D 

A 

B 
E 

C D 

A, B, C, D A, C AC 

D E A, E D, E 

A, C, D, E 

ABCE 

 ABC + AEC = 180

ABC + ADC = 180

ABC + AEC = ABC + ADC 

 AEC = ADC 

 AEC ADC, AC

 A, C, D, E  

ABC- A AD⊥BC B BE⊥AC, AD 

BE O A, B, D, E 

C, D, O, E 
A

E

CD

O

B

AD ⊥ BC

  ADB

AEB = 

 AEB = ADB 

 AB 

A, B, D, E 

OE⊥AC OEC = 1 

ODC = 1 

 OEC +ODC

CDOE 

 C, D, O, E





 O ABCD AB

CBE

CBE ADC

  4bs cª‡kœi mgvavb   

O ABCD AB E

CBE

D 

C 

A B 
E 

O 


O  ABCD AB

E CBE

CBE-  ADC CBE = 

ADC 

 

ABCD

ADC ABC

 ADC + ABC = 

BC C AE

ABC CBE

 ABC + CBE = 

ADC + ABC = ABC + 

CBE 

ADC = CBE 

 CBE  = ADC 

O ABCD ABC 

ADC BAD

BCD

ABC + ADC = BAD + 

BCD = 

A 

B 

C 

D 

O 

O, A O, C

ABC

AOC

ADC 

  AOC = 2ADC 

ADC

AOC

ABC 

 AOC = 2ABC 

  AOC AOC = 

2(ABC + ADC) AOC 

+ AOC = 

 2(ABC + ADC) = 

BAD + BCD = 

 O ABCD 

O, A O, C 

BAD + BCD = 2

ABC + ADC = 2 

ABCD AB DC 

P AD BC 

Q ADC= 85

BPC = 40 BCP CQD 

  5bs cª‡kœi mgvavb   

A 

B 

C 

D 

Y 

X 

O 

 

O ABCD 

O, A O, C 

ABC + ADC = 

BAD + BCD =  

ADC 

AOC = 2 ABC)

 AOC = 2 ABC

 ABC AOC 

= 2 ADC)

 AOC = 2 ADC 

  AOC AOC = 2(ABC + ADC)

 AOC + AOC = 

 2(ABC + ADC) = 

 ABC + ADC =





BAD + BCD = 

ABCD PBC = ADC = 85 

A 

B 

C 

85 40 

Q 

D 
P 

 

PBC-

PBC = 85, BPC = 40 

  BCP = 180 − (85 + 40)

   = 180 − 125 = 55

  CDQ-   ADC = CQD + QCD 

 CQD = ADC − QCD

  = ADC − BCP [ QCD = BCP] 

  = 85 − 55 = 30 

  BCP = 55, CQD = 30 

 O ABCD

BAD + BCD = 

ABCD BAD AP

BCD CP P

P

  6bs cª‡kœi mgvavb   

O ABCD −

A 

B 

C 

D 

O 

ABCD BAD

AP BCD CP P

 P

A P 

B C 
M 

D 

BC M

ABCD BAD + 

BCD = 

BCD + DCM = 

BAD + BCD = BCD + DCM

BAD = DCM 

 
1

2
BAD = 

1

2
DCM 

DAP = 
1

2
BAD

DCP = 
1

2
DCM 

 DAP = DCP 

[  

 

 

 

 

[AP CP

BAD DCM

BAD + BCD = 

BAP + DAP + BCD = 

BAP + DCP + BCD = 

BAP + BCP = 

ABCP

 P

 ABCD CAB CBA P

DBA DAB Q

ADB = 2AQB − 180

A, Q, P, B

  7bs cª‡kœi mgvavb   

D 

C B 

A 

Q 

P 


BQ, DBA-

 ABQ = 
1

2
  DBA 

AQ, DAB

 BAQ = 
1

2
DAB 

ABQ

ABQ + BAQ + AQB = 180 

1

2
DBA +

1

2
DAB + AQB = 180 

DBA + DAB + 2AQB = 360 

DBA + DAB + ADB + 2AQB 

360 + ADB 

180 + 2AQB = 360 + ADB 

2AQB = 180 + ADB

 

 

 

 

 

 

 

 

[

180] 

 

[ 2

  

[ABD-

 

180]





 ADB = 2AQB − 180 

ADB = 2AQB − 180 (i)  [

ACB = 2APB − 180 (ii) 

ACB ADB AB

 ACB = ADB 

2APB − 180 = 2AQB − 180  (i) (ii)  

2APB = 2AQB 

 APB = AQB 

 APB AQB A, B

AB

P Q 

 A, Q, P, B

 
wbe©vwPZ m„Rbkxj cÖkœ I mgvavb 
  O ABCD

  8bs cª‡kœi mgvavb   



A 

B 

C 

O 

D 

O ABCD

ABC ADC

BAD BCD

ABC + ADC = BAD + 

BCD = 

A 

B 

C 

O 

D 

x 

y 

 

O, A O, C

ADC-

AOC = x

ABC 

ABC = 
1

2
 x [

ABC

AOC = y ADC 

ADC = 
1

2
y  [

ABC + ADC = 
1

2
x + 

1

2
y 

 ABC + ADC = 
1

2
 (x + y)(i) 

O x + y = 4  y

(i)

ABC + ADC = 
1

2
  4

 ABC + ADC = 

BAD + BCD 

= 

A 

D 

B E 
C 

ABCD BC E

DCE DCE

BAD 

 DCE = BAD 

 

 

ABCD BAD BCD

 BAD + BCD

 i) 

 

[

 

DC C- BE

BCD

DCE

 BCD + DCE = (ii) 

 (i) (ii)





BAD + BCD = BCD + DCE 

BAD = DCE 

 DCE = BAD  

 ABCD

ABCD

AC, ABCD BAD

BC = CD

ABCD AC BD CAB 

CBA P DBA

DAB- Q

A, Q, P, B

  9bs cª‡kœi mgvavb   

A 

D 

B 

C 



ABCD

AC, BAD BC = CD 

 B, D

D 
C 

B A 



ABCD

 A, B, C, D 

AC, BAD

 BAC = DAC (i) 

CD-

DAC DBC 

 DAC = DBC [ 

BC-

BAC BDC 

 BAC = BDC (ii) 

BDC = DBC 

BCD

BDC = DBC 

 BC = CD 

A 

B 
C 

D 
Q 

P 


 ABCD AC BD

CAB CBA AP BP

P

DBA DAB BQ AQ

Q A, Q, P, B

ABCD

 ABCD

BP CBA-

 ABP = 
1

2
CBA 

 AP, CAB-

 BAP = 
1

2
CAB 

ABP

ABP + BAP + APB = 180 

1

2
CBA + 

1

2
CAB + APB 

= 180 

CBA + CAB + 2APB = 

360 

CBA + CAB + ACB + 

2APB = 360 + ACB 

180 + 2APB = 360 + 

ACB

2APB = 180 + ACB 

 ACB = 2APB − 180 (i) 

ADB = 2AQB 

− 180(ii) 

ACB ADB

AB

 ACB = ADB 

2APB − 180 = 2AQB − 180 

 

[

180] 

 

[ 2

ACB

  

[ABC

180] 

 

 

 

[(i) (ii) 

2APB = 2AQB 

 APB = AQB 





APB AQB A, B

AB P Q-

 A, Q, P, B (

m„Rbkxj cÖkœe¨vsK DËimn 
 

 P, Q, R, S

O

P R QPS Q S R

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Abykxjbx 8.4  
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





(i) (ii) (iii) 

PQ 

PQ A B 

PQ A PQ 

A 



AB 

 

Abykxjbxi cÖkœ I mgvavb 
 

O P 

OP 

O 

P 

OP 

P 
E 

B 

O C 

A 

 

ABC O P P AP 

BP A B O P 

OP, AB 

O, A O, B 

OA OB 

PAO = PBO 

APO BPO 

AP = BP 

  

 

 

AO = BO 

OP

  AOP = BOP

AOE BOE

AO = BO  

 OE 

AOE = BOE



 AE = BE  

 AEO = BEO 

  OE, AB 

 OE OP  OP, 

AB 

O PA PB 

A B  PO, APB





P 

A 

O 

B 

 

 O P 

PA PB A B P, O 

PO, APB

APO = BPO 

O, A O, B 

APO BPO

 AP = BP  

  OA = OB  

OP = OP

APO  BPO 

  APO = BPO 

PO, APB

A B

O

EF
C

D
 

ABC DEF O AB 

AB D 

D, AB 

O,A; O, B O, D 

AB, DEF D 

OD 

 ODB =

 ADO ADO = 

OD, AB 

ABC O OD, AB 

-

OD, AB 

D, AB 

AB BC 

A C D 

ACD 

A 

C 

O 

B 

D 

 

O AB BC 

OB OA A C D 

ACD 

C, O A, C 

AB 

 ACB

ACB = 90

BCO

BO = BC = CO 

   BCO

BCO = 60 

ACO = 90 − 60 = 30

AO = CO

  CAO = ACO = 30

AD OA 

DAO = 90

DAC = DAO − CAO 

= 90 − 30 = 60

DCO = 90

 ACD = DCO − ACO 

= 90 − 30 = 60

ACD DAC = ACD 

= 60 ADC = 60 

ACD 

 

 

 

  

 





D

Q

A

S

O

P

C

R

B
 

ABCD O 

AB CD AOB COD

AOB + COD = 2 

O, S; O, Q; O, R O, P 

AOP AOQ

AP = AQ 

 OP = OQ  

 OA 

  AOP  AOQ 

  AOP = AOQ   (i) 

 

 POB = ROB  (ii) 

 COR = COS  (iii) 

DOQ = DOS   (iv) 

AOB + BOC + COD + AOD = 4 

AOB + BOR + COR + COD + AOQ + DOQ = 4 

AOB + POB + COS + COD + AOP + DOS = 4 

 AOB + (POB + AOP) + (COS + DOS) + COD = 4 

AOB + COD + AOB + COD = 4 

2(AOB + COD) = 4 

AOB + COD = 2 



¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 

 

 

O 

A 

B 

P 

 

 PA PB −

i. OA = OB 

ii. OAP = 1 

iii. PA = PB 

 

K i ii L i iii M ii iii  i, ii iii 

 

 

 

O 
R 

Q 

P 

 

 PR QR −

i. PR = QR 

ii. OPR = 90

iii. PRO = QRO 

 

K i ii L i iii M ii iii  i, ii iii 

84 : e„‡Ëi †Q`K I ¯úk©K 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

K 1  2 M 3 N

 

K  M N

 O PQ A PQ

K   M  N  

 

 1 L 2 M 3 N 4

 7 5

 2  L 4 M 8  N 10  

 

 L M N

 

K 

M N

 

K L

 N





 

 L

M N

 

K 45 L 60  90 N 100

 

K  M N

 8  4

 2 L 4 M 8 N 12

 

A 

 L

M N

 

 1 L 2 M 3 N 4

 

C 

O 

A 

B 

P 

PA PB x 

K 1  2 M 3 N 4 

PA = PB 4x + 3 = 2x + 7 4x − 2x = 7 − 3  x = 2 

 

−

 L M N

 

K  L   N  

 

T 
P 

O 

O PT OT  OT = 

10, OP = 15 PT

 5 5 L 6 5 M 7 5 N 8 5

PT = OP2 − OT2 (15)2− 102 = 125 = 5 5

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i.

 ii.  

 iii.

 

 

 i ii L i iii M ii iii N i, ii iii 

 −

 i.

ii.

iii.

K i ii L i iii M ii iii  i, ii iii 

 O  P P 

PA PB O, A; O, B; O, P −

 

i. AOP  BOP ii. PA = PB 

 iii. AOP = BOP APO = BPO 

 

K i L i iii M ii iii  i, ii iii 

 A B O PQ

− 

A 

P 

O 
B 

Q 

A B O 

P 

Q  

 i. AO ⊥ PQ ii. BO ⊥ PQ

iii. A, O, B

K i ii L i iii M ii iii  i, ii iii 

 

 i.

ii.

iii.

K i ii  i iii M ii iii N i, ii iii 

 





A 

P 

O 
B 

Q  

 A B O PQ

−

 i. AO = PQ

ii. POA + POB = 

iii. A, O B

K i ii L i iii  ii iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 



 

M N 
A 

 M N  A

K MN = MA+NA  MN = MA − NA

M MA = NA N MN − MA = AN

 A M N 4 3 MN =

 1 L 3 M 4 N 7

 −

C 

O 

A 

B 

P 

O PA, PB

 

K PA = PO   PA = PB 

M OP = OA  N OP = OB 

 PAO = 

K 60 L 80  90 N 100 

 PAO + PBO-

K 90  180 M 120 N 360 

 

 OA = OB L OP = OB 

M AC = BC N PA = OB 

 −

A 

B 

P 
O 

O P PA PB

 PAO

K 45 L 60  90 N 180

 x

K 4 L 3 M 2  1

 PB

K 2 L 4  5 N 6

 OP 

K 9 L 4 M 32  34

OBP   

   OP2 = OB2 + PB2 = 52 + 32  OP = 34 

 −

O 

P 

Q 

A B 

 

K AB  PQ M OA N OB 

 POB

K 60  90 M 180 N 150 

 POA + QOB

K 90 L 100  180 N 360 

 AOB = 

K 90  180 M 120 N 140 

AOB = 180

 

K 0  1 M 2 N

 

 1 L 2 M 3 N 4

 

K 1  2 M 3 N

 

 L M N

 −

K

L

M



 

K 45 L 60  90 N 100

 

K L M 





 7

5

K 12 L 8 M 4  2

 

 1 L 2 M 3 N 4

 

K  M N

 

K L

 N

 

K  M N

 O PA PB AB APB

K L  N

 

K 1  2 M 3 N 4

 
A 

P O 

B 

130 

APB

K 30 L 40  50 N 60

 −

 i. ii.

iii.

 i L i ii M i iii N i, ii iii 

 

 i.

ii.

iii. 180 

K i ii  ii iii M i iii N i, ii iii 

 

A 

P O 

B 

PA PB −

 i. PA = PB ii. PBO = 90

iii. APO = POB

K i ii L i iii M ii iii  i, ii iii 

 −

A 

C P 

B 

O 
M 

 AOB = 120 APO   

 30 L 60 M 180 N 240 

 AM = 5 cm PB = 13 cm PM 

 12 cm L 18 cm M 21 cm N 144 cm 

 AOB + APB  

K 60 L 120  180 N 300 



A 

P 

B 

O 

   

K OA L AP M OP  AB

 OP = 13  AP = 12    

 5 L 25 M 313 N 313 

 −
A 

B 

P O 

O P PA PB

   

 PA = PB L OP = OA

M OP = OB N OP = PB = PO

 OPA   

K OAP  OPB M AOP N BOP

 OAP + OBP   

K 90  180 M 270 N 360





¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 

 A B CD

  1bs cª‡kœi mgvavb   

A 

C D 

B 

A, B CD

A 

C D 

 B 

A, B CD

 C D  C, A; D, B; A, B

ABDC

CA ⊥ AB, 

DB ⊥ AB, 

ABCD

A = D ...............(i) 

B = C ...........(ii) 

A + D = 180 

 

D + D = 180 

2D = 180 

D = 90 

C = 90 

 A = B = C = D = 90 

 A = 90] 



(i) A = D] 

ABCD

A B O

A, O, B

A 

P 

O 
A 

Q 

O O

O

POQ O, A O, B





 POA = 90 [ A AO

POQ

POB = 90

 POB = 90

 POA + POB = 90 + 90 = 180 

  AOB = 180

 A, O, B

 A B O

A, B  O

  2bs cª‡kœi mgvavb   

O 

P 

Q 

 A 
B 


O 

P 

Q 

 B A 

A B O

A, B O

O O

O

POQ O, A O, B

PQ, A O OA

 PQ ⊥ OA POA = 1 (i) 

 

PQ, B O OB

 PQ ⊥ OB POB = 1  ii) 

(i) (ii) 

POA + POB = 1 1

 POA + POB = 2

 OA OB

A, B, O

POQ O OB OA

AO BO

A, B, O

A, B O A, B, 

O

A, B O A, B

O

 

 ABC O P P 

PA PB 

PA = PB

APO  =  
1

2
  APB

  3bs cª‡kœi mgvavb   

 

O ABC

P P ABC PA PB 

PA = PB 

 O, A; O, B  O, P 

A  PA 

 OA 

  OA ⊥ PA OAP =

 B  PB 

 OB 

  OB ⊥ PB OBP = 

PAO 

PBO

 PO  PO 

OA = OB

  PAO  PBO 

  PA = PB 

   

 

 

 





O P PA  

PB  B PO, O 

P APO = 
1

2
 

APB

 P, O; O, A  O, B 

 P  PA 

 PB 

   PA = PB 

 

 

OAP OBP-

 PA = PB; 

 OA = OB 

  

 

 OP = OP 

  P  P 

APO = BPO 

  

 

- - -

OP, APB   

APO = 
1

2
  APB

 O P PA PB 

OP, 

OP, APB

  4bs cª‡kœi mgvavb   

O ABC P PA PB 

A B O, P; A, B; O, A 

O, B 
A 

C P 

B 

O 
D 

P PA PB 

 PA = PB 

O, A; O, B; A, B O, P 

POA POB

PA = PB,  

 OA = OB

OP = OP 

 

 

 [ 

 AOP = BOP

 AOD = BOD  (i) 

AOD  BOD

OA = OB  

OD = OD

AOD = BOD 

 AOD   BOD

AD = BD ADO = BDO 

 

 OP AB 

OP AB-

OP, APB 

 

[(i) 

A PA 

OA 

  PA⊥OA OAP = 

   AOP

B PB OB 

PB ⊥ OB OBP = 

   BOP 

AOP BOP 

  OA = OB

OP 

  AOP  BOP

APO = BPO   

 PO, APB 

 

 AB BC A

C D

A, C ACD

ACD

  5bs cª‡kœi mgvavb   





A 

D C 

B 

O 

  AB BC

O A C D

A, C ACD

ACD

A 

D C 

B 

O 

O, C

OBC-

 OB = OC

BC = OB 

 OB = BC = OC 

  OBC

OBC = OCB = BOC = 60  

 ABC = 60 

A AD

AC

 DAC = ABC 

 DAC = 60 

D AD DC 

 AD = DC 

 ADC AD = DC 

 ACD = DAC = 60 

 

 

ACD-

ACD + CAD + ADC = 180 

 

 60 + 60 + ADC = 180  

ADC = 180 − 120 

 ADC = 60 (iv) 

( ) ( ) ( )

ACD

60 

CD = AD = AC

 

[

[ BC

 

 

[

60] 

 

 

 



  

 

[

180

[(ii) (iii) 

 ACD

A Q P 

D C 

R 

O 

 O ADC A, D C

PQ, PR RQ PQR

PQR

ADC-

ADC = DCA = DAC = 60 

  A PQ AD

 PAD =  ACD = 60 

 D PR DA

 PDA = ACD = 60 

 PAD P + PAD + PDA = 180 

  [ 

P + 60 + 60 = 180 

   P = 60 

 QAC Q = 60 

  RDC R = 60 

PQR- P = Q = R = 60 

PQR

 A B C

C P Q

AP  BQ

  6bs cª‡kœi mgvavb   

A B 
C 

Q P 

A C 
B 

Q 

P 





 

C PQ P Q

A, P B, Q

AP  BQ 

A 

B 

Q 

P 

C 
B A 

P 
Q 

C 

 

A, C; B, C





A B

C

 A, B, C

PAC- AP = AC 

 ACP = APC 

 

BCQ = BQC 

 

 

ACP = BCQ 

APC = BQC 

 

 

 AP  BQ  (



[

[ 

[

[ ACP = APC

BCQ = BQC] 

PQ]

A C B A B 
C  

 

A B C

A, C B, C

A B C

A, B C



AB = AC + BC 



AB = AC − BC 

 

 A B O

A, O B

  7bs cª‡kœi mgvavb   

O 

P 

Q 

A B 


 

ABC PQR O ABC

ABC AB  PQR P

AB P

R 

C 

Q 

A B 
P 

O 

O, P

O PQR

P AB

OP

 OP ⊥ AB 

 

 

 

O ABC

AB OP

 AP = BP 

 P, AB

[

 O ABC P PA PB

PA = PB

A, B O, P OP

AB

  8bs cª‡kœi mgvavb   





O ABC P PA

PB A B

. O 

A 

B 

P 

C 

O ABC P PA

PB A B PA 

= PB

C 

O 

A 

B 

P 

O, A; O, B O, P

PA OA

PA ⊥ OA 

 PAO = 

PBO = 

PAO PBO

PAO PBO 

PO = PO 

OA = OB 

 PAO  PBO 

 PA = PB

ABC O P P

PA PB A B O, P

A, B AB OP, AB E

OP, AB-

C 

O 

B 

A 

P 
E 

O, A O, B

OA OB

OAP = 

OBP = 

PAO

PBO- PA = PB 

  

 OA = OB 

 

  PAO  PBO 

  POA = POB 

OAE OBE

OA = OB 

OE = OE 

AOE = BOE 

OAE  OBE 

  AE = BE 

AEO = BEO 

PA PB, A B

OE, AB-

 OP, AB-

m„Rbkxj cÖkœe¨vsK DËimn 
 



. 
O 

A 

B 

P 

 

C 

O P
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cvV m¤úwK©Z MyiæZ¡c~Y© welqvw` 
 



Abykxjbxi cÖkœ I mgvavb 
 



i.

ii.

iii.

i  ii i  iii ii  iii  i, ii iii

A 

B C 
D 

O 


 BOD

1

2
BAC

1

2
BAD 

2BAC  2BAD

 BOD = 2BAD 

 ABC











 

D 
P 

 

O MNP AB 

AB 

O AB OD OD P 

P PQ 

QP S SQ-

OD, AB 

 D = 

 PQ, OP P 

OPQ = 

D = OPQ

OPD 

PQ  AB

SQ  AB 

 SQ





A E C B 

R 
O 

D 
Q 

P 

 

O PQR AB 

AB 

AB E O, E 

O AB POR POR R 

R CD CD-

PR  AB

 PRC = RCB

CR PRC = 

RCB = 

 RC, AB 

RC CD-

60

R O 
P C 

60 

60 

Q 

B 

A 

 

 O PQR 

60 

P O, P 

OP 60

A B A 

OP C 

C, B AC BC-

AOC = 60

  OAC = 90

AOC ACO = 30

OBC BCO = 30

 ACB = ACO + BCO 

   = 30 + 30 = 60

AC BC 60

3 4 4·5 

 

ABC BC = 4·5 AC = 3 AB = 4 

ABC 

  

AB AC EM FN 

O A, O ; B, O C , O 

O OA 

O AB 

               OA = OB 

OA = OC 

              OA = OB = OC  

 O OA A, B C 

ABC

A BC AD AD, BC D 

ABC

2S = AB + BC + CA = 4 + 4·5 + 3 = 115 

  S  = 
11.5

2
   = 5·75 

 ABC 

S (S – a ) (S – b) (S  – c)  

 = 5.75(5.75 − 4.5)(5.75 − 3)(5.75 − 4) 

 = 5.75  1.25  2.75  1.75 

 = 5·88 

ABC 
1

2
  BC  AD 

               
1

2
  4·5  AD = 5·88 

              AD = 261 

 AB  AC = 2R  AD OA = R 

[ 2R 

4  3 = 2R  261   R = 23 

23 

5 ABC AC 

5 ABC-

AC 





A 

B 
C G D 

H 

E 
N 

M 

F 

L 

 

ABC 5 

AC 

BC BA D F 

DCA FAC CM AN 

E 

 AC EH EH, AC  

E- EH 

E BD BF EG EL 

G L 

E DAC-

 EH = EG  

EH = EL  

E EH- H, G L 

EH, EG EL CA, CD AF 

H, G L 

HGL 

 D  G  C  

F  

B  A E  

O  
H  

 

ABCD ABCD 

A, C B, D AC BD O 

  

O AB OE 

O OE 

AB, BC, CD DA E, F, G H 

EFGH-

O OA 

ABCD 

O AB, BC, CD, DA O 

OE AB, BC, CD, DA 

EFGH-

OA = OB = OC = OD 

O OA A, B, C, D 

ABCD-

A 

B 
D C 

 

ABC AB = AC BC AB AC 

BC D

D, BC 

A, D 

AB AC 

 ADB ADC =   

ADC ADB 

AC = AB ;  

 AD = AD

  ADC  ABD  [

  CD = BD 

D, BC 

A 

O 

B C 

 

 ABC B = AC 

 O, AC BO 





BO = 
1

2
  AC 

O OA OC 

AC ABC = 

A, B, C 

A, B, C 

O OB = OC = OA  

AO + OC = AC  

OB + OB = AC 

2OB = AC 

  OB = 
1

2
  AC          

ABC AB BC 

D AC 

D 

 

C B D 

O O 

A 

 

ABC AB 

BC D AC 

D 

A, D 

AB ADB = 1 

B, D, C 

 ADB + ADC = 

1 + ADC = 2 

ADC = 2 1 

1  

A, D, C  O

 AOC = 2 ADC

AOC = 2  1 

AOC = 2 

AOC = 1 

A, O, C AC 

  AC D 

AB CD 

AC = BD

 

A B 

D C 

O 

 

ABDC O AB CD 

AC = BD 

B, C 

AB  CD BC 

 ABC = BCD  

AC ABC

BD BCD

AC = BD 

O AB CD 

E  AEC = 

1

2
 (BOD + AOC)

 

A 

D 

B 

C 

E 

O 

 

O ACBD AB CD 

E O, A; O, C; O, B O D 

AEC = 
1

2
 (BOD + AOC) 

A, D 

AC AOC

 ADC  

AOC = 2 ADC  (i) 

BD 

BOD BAD 

 

  BOD = 2BAD  (ii) 

(i) (ii) 

2 ADC + 2BAD = 

AOC + BOD





 2 (ADC + BAD) = 

(BOD + AOC) 

ADC + BAD = 

1

2
 (BOD + AOC) 

AED AEC = 

ADE + DAE = ADC + 

BAD

 

AEC = 
1

2
 (BOD + AOC)  

AB B 

P Q 

 PAQ 

A  

P  
B 

 N 

Q  

 M 

 

AB

M N

B P Q A, 

P A, Q PAQ

AB 

AB 

M 

APB  

N 

AQB  

 APB = AQB 

 

 

 

APQ = AQP 

  AP = AQ 

 

APQ

AP = AQ APQ 

O ABC AB = x OD ⊥ AB  

D, AB

OD = ( )
x

2
 − 2  x

 O ABC 

AB = x  OD⊥AB 

r OB = 10cm 

  r2 = 31416  (10)2 

   = 31416  100 = 31416 

 31416

O ABC AB

OD ⊥ AB D, AB

O, A

A 
D 

B 

O 

10 cm 

 

 

ODA = ODB =  OD⊥AB

ODA ODB 

ODA ODB 

OA = OB  

OD = OD  

 ODA  ODB [

 AD = BD  

 D, AB 

ODB OB = 10cm, DB = 
x

2
 OD = 

x

2
 − 2 

 ODB-

DB2 + OD2 = OB2 

 ( )
x

2

2

( )
x

2
 − 2

2

 = (10)2 

 
x2

4
 + ( )

x

2

2

 − 2  
x

2
  2 + (2)

2
 = 100 

 
x2

4

x2

4
− 2x + 4 = 100 

 
2x2

4
− 2x + 4 = 100 

 
x2

2
− 2x + 4 = 100 

 x2 − 4x + 8 = 200 2

 x2 − 4x + 8 − 200 = 0 

 x2 − 4x − 192 = 0 

 x2 − 16x + 12x − 192 = 0 

 x(x − 16) + 12 (x −16) = 0 

 (x −16) (x + 12) = 0 

 x − 16 = 0 x + 12 = 0

 x = 16  x = − 12   





x = 16 

4 5

6

A 

B C D 

b 

a 

c 
a 

b 

c 

6

5

4

a = 6 b = 5 c = 4

BD 

BD a BC 

B c BC

C b

BC

A 

A, B A, C ABC-

C 

A 

F E 

B 

N 

O M 

ABC

 A, B C 

AB AC EM FN

O 

A, O 

O OA

A, B C ABC

O ABC  P

PA PD A D 

PA = PD 

P 

D 

C 
M N 

B 

E F 

A 

O 

O, D O, P 

PA OA 

PA ⊥ OA 

  PAO = 

PDO = 

 PAO PDO 

PAO PDO 

PO = PO 

 OA = OD 

 PAO  PDO

 PA = PD
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85 : e„Ë m¤úK©xq m¤úv`¨ 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

   

K  L  

  N  

   

 1 L 2 M 3 N 4

 

K 1  2 M 3 N 4 

 O PA PAO





K 60 L 65  90 N 180 

 

 1 L 2 M 3 N 0

 



L

M

N

 ABC

K 1 L 2  3 N 4

 

K



M

N

 

K 1 L 2  3 N 4

 

  L  

M  N  

 

K L  N

 

 1 L 2 M 3 N 4

 

K 

M N

 ABC AB, BC AC

 L M N

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i.

 ii.

 

 iii. OA AP  

 

 i ii L i iii M ii iii N i, ii iii 

 ABC

 i. 1

 ii.  

 iii.  

 

K i ii L i iii M ii iii  i, ii iii 

 −

 i.

ii.

iii.

 i ii L i iii M ii iii N i, ii iii 

 −

 i.

ii.

iii.

K i ii L i iii M ii iii  i, ii iii 

 O A AP AP ⊥ OA −

 i. OA OP 180 

ii. C

iii. OA

K i ii L i iii  ii iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

O 

C 

A 

B 

O ABC

 ABC ABC

K   M  N  

 AC E OEC

K 60 L 70  90 N 180 

E, AC OE ⊥ AC   OEC = 90 

 ABC = 90 

K

1

2
 AB L

1

2
 BC 

1

2
 AC N 2AC 

 −

A 

O 
P 

C 

D 

B 

 

 OCB

K 

M N

 BCD

K OCB L OBC  BAC N BOC





 BCD + CAP

K 60  90 M 120 N 180

 −

O 

C D B 

A 

E 

 ABC O

 ABC-

K 1  2 M 3 N 4 

BA BC 2  

 DCO

K

1

2
 ABC L

1

2
 ACB M

1

2
 BAC 

1

2
 ACD 

OC,  ACD  

 ACB = ABC = x OAE 

 x L 2x M

x

2
 N 3x 

 −

O 

A B D 

 O AB 16 OD = ( )AB

2
 − 2  

 

K 6 L 8  10 N 12 

OD = 6  OD ⊥ AB  

  OB2 = OD2 + BD2 = 62 + 82 = 100 

   OB = 10 

 

K 31416  31416 M 32016 N 42016 

r2 = 31416  102 = 31416  

 

K 6283  62832 M 70145 N 80456 

2r = 2  31416  10 = 62832  

 

K L  N

 

K 1 L 2 M 3  4

 −

 L

M N

 

 1 L 2 M 3 N 0

 

A 

B C 

O 

K  M N

 

 L

M N

 −

 i. ii.

iii.

 i ii L i iii M ii iii N i, ii iii 

 −

 i. ii.

iii.

K i L ii M i iii  i, ii iii 

−

O 

B C D 

2

10

 OC

K 6 L 8 M 5  10

 

 20 L 25 M 30 N 24

 DC  

K 6 L 7  8 N 9

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

i.   

 ii.    

 iii.   

K i ii L ii iii  i iii N i, ii iii 

 

i.  

 ii.  

 iii.  

  i ii  L i iii  M ii iii  N i, ii iii 





 

i.  

 ii.   

 iii.   

  i ii  L i iii M ii iii  N i, ii iii

 i. 

 ii.   

 iii.   

 K i ii  L ii iii  i iii  N i, ii iii

 i.  

 ii.   

 iii. 

 

 K i ii  L i iii M ii iii   i, ii iii

 i.  

 ii.  

 iii.  

  i ii  L ii iii M i iii  N i, ii iii

(iii)

 i.  

 ii.   

 iii. 2

 K i ii  L ii iii M i iii   i, ii iii

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

A B 

O 

D 

C 

  A = 45  BOD = ?  

 45 L 60 M 90 N 180 

 ABC O OB = 10

K 300.16 L 312.16

M 316.16  314.16

A B 

O 

C 

 OC ⊥ AB OA = 4 OC = 3 AB = 

K 25 L 7 M 7  2 7

 OB = 4 

 8 L 5

M 25 N 16

 OAB = 50 AB 

 80 L 50 M 260 N 100

A C 
D 

B 

r 

r 

 ABC S

K 4S  2S M S N 
S

2
 

 BD = 3 AC = 

K 3  6 M 9 N 12  

B C 

O 

D 

A 

 BOD

 K 

1

2
 BAC  L 

1

2
 BAD M 2BAC   2 BAD 

 ABC

 K  

 M   N

D 

O 

B A 

O AB D, AB

 AD = 4 OA = 5 BD =

 K 3   4  M 5  N 6 

 AD = 4 OA = 5 OD = 

  3  L 4  M 5  N 6 

 AOD = 50 BOD

 K 40  L 45   50  N 60

A D 

Q P 

N 

M 

5 

O 


O  OM = 5  PQ  24

 OM ⊥ PQ. 

 PM  

 K 11  12 M 13 N 19 

 

 K 11 L 12  13 N 14 

 MN  

 K 5 L 6 M 7  8 





A 
O 

D 

B 

C E 

AB = 16 OE = 4  

 ED

 K 3    4 3  M 2 3  N 6 3 

 OD = BD BOD

 K 4 3  L 8 3  M 12 3   16 3 

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 
 3 

4 

60 

  1bs cª‡kœi mgvavb   
  

 

4

3

3

4

A

C
B

ABC-



 

C 

E 

O 
N 

B 

M 

A 

N 

ABC

AB  AC EM  FN

O

A, O O  OA

A, B  C

ABC



     

60 

90 

90 

120 O 

B 

A 

D 

C 

O ABD ABD

60

OA AOB = 120 

OB B

OB B OA A

C

AC  BC-

ACB = 60

 3 4

5

  2bs cª‡kœi mgvavb   





 a = 3 b = 4 c 

= 5

 

a 

b 

c 

3

4 

5 

C 

A B 

a = 3

c = 5

b = 4

ABC AB, BC CA

5 3 4

 ABC

 F 

A B D 

H 

C E 

M 

N 

AB AC D F

DBC FCB BM CN E

E BC EH

BC H E EH

 EH = a a

 

A E B X 

H 

D C 

AX a AE

E AE = EB AB

A AH AH AB

AD B D AB

DAB C

B, C C, D

ABCD

 a = 3 b = 35 A B

A

Q B 

a b 

  3bs cª‡kœi mgvavb   

 A a = 3

  = a2

= (3)2

= (314  9) 

= 2826 (Ans.)

 b = 35 

Q 

 

P 
M 

O 

A 

B 

b 

Q 

P, O PO M 

M MO 

A B 

A, P B, P 

AP, BP 

A, O B, O APB PO 

 PAO = 

OA AP O 

AP BP 

 ABC B 

AB = a = 3 BC = b = 3.5 

 A 

E 

B 

O 

F 

M 

N 

AB BC EM FN 

O 

O  OA 

A, B C ABC 

 10

45 60





2 

  4bs cª‡kœi mgvavb   

 a = 2

3

4
 a2

3

4
  (2)2 

3 (Ans.)

 p = 10

x = 45 y = 60

 p 

x y 45 60 

 M 

D E F 

L 

H A 
G 

B C 

DF p DE

D E DE x

EDL y DEM

DG EH

DG EH A A 

ADE DAB AED

EAC

AB AC DE B C 

ABC 

 10

 a = 
10

2
 = 5

a                      

 F 

D C 

O 

B A E 

5

5

AE a = 5 AB

AB A AF ⊥ AB AF a = 5

AD

B D a DAB

C

D, C B, C

ABCD A, C B, D

AC BD O

O OA

A, B, C D

 ABC AB = BC = AC = 5

60

  5bs cª‡kœi mgvavb   

a 
5

A 

5 5

5
B 

C 
E 

ABC AB = BC = AC = 5

A 

B 
C 

M 

O 

D 

L 

ABC

BAC ACB AL CM

O

 O OD ⊥ AC

O OD





O DEF DEF

60. 

D 



F 

E 
G O 

 OD DOF = 120

OF F OD D

G

 DG FG DGF = 

60

 O PQR PQ

A, PQ O, P; O, Q; O, A; P, R R, Q

OA ⊥ PQ.

PQ

  6bs cª‡kœi mgvavb   

O 

Q 

R 

P 
A 

O PQR PQ

A, PQ O, P; O, Q; O, A; P, R R, 

Q

O 

Q 

R 

P 
A 

O PQR PQ

A, PQ

O, P; O, Q, O, A OA ⊥ 

PQ 

 

OPA OQA

OP = OQ 

AP = AQ [A, PQ

OA = OA 

OPA  OQA 

  OAP = OAQ 

 

 OAP = OAQ = 1

OA ⊥ PQ

R 

P Q 

O 


D 

O PQR PQ

PRQ POQ 

 POQ = 2PRQ 

 RQ R

RD

ROP

POD = PRO + RPO 

 

ROP  OR = OP 

 RPO = PRO 

 

 

 POD = PRO + PRO 

 POD = 2PRO 

ROQ

QOD = 2QRO 

POD + QOD 

= 2PRO + 2QRO 

POQ = 2PRQ



60

  7bs cª‡kœi mgvavb   





 A 

O 
P 

O AP A

 

A 

O 

P 
Q 

O AP

OA AP ⊥ OA. 

 AP Q O, Q

AP OA

A

 Q

 OQ >

 OQ > OA 

 A OQ > OA

O AP OA

 OA ⊥ AP 

 AP ⊥ OA 

B 

O 

A 

C 
P 

O ABC

60

O, B

AOB = 120

 A B OA OB AP BP

AP BP

 P 4

O

O OM ON

OM  PM

  8bs cª‡kœi mgvavb   

P 4

  = 
4

2
2

 P 2

 
2

P 

P O O

 

O 

N 

M 

P 
x 

O, P

X XO

P M N

(  O, M; O, N

OM ON

OM  PM

 

M 

P 

Q 
O 

OM Q P, Q

M OM M

OM

Q

 PQ PM

 PQ > PM M OM Q

 P  OM PM

OM PM

 O AB  CD OE ⊥ AB

OF ⊥ CD

AB = CD OE = OF.

AOD + BOC = 





  9bs cª‡kœi mgvavb   

C 
D 

B 

F 

A E 

O 

O AB CD OE 

⊥ AB OF ⊥ CD. 

 

O 

B 

C 

A 

D 

F 

O AB CD

E  A, O D, O

AOD O, C O, B

BOC

AOD + BOC

B, D

AD-

AOD ABD. 

  
1

2
 AOD = ABD 

AOD = 2ABD .... .... ...... (i) 

 

 BOC = 2BDC .... .... ..............(ii) 

 (2) (i)  (ii)

AOD + BOC = 2AOB + 2BDC 

 AOD + BOC = 2(ABD + BDC) 

 AOD + BOC = 2(EBD + EDB) ..........(iii) 

 EBD

EBD + EDB = 1  ..........(iv) 

 AB ⊥ CD BED =

 (iv) (iii)-

AOB + BOC 2  1

 ABC AB, BC, CA

5cm, 6cm, 4.5cm.

CA

  10bs cª‡kœi mgvavb   

 A 

B C 
6 cm 

ABC AB, BC, CA 5cm, 

6cm  4.5 cm.

ABC ABC

BC, CA  AB

A 

B 
C D 

M L 

O 

ABC ACB BL CM

O

 O  BC OD BC D

 O OD

ABC CA

CA

 

C 
D B 

L 

H 

O 

E 

M 
A 

BC  BA D E

 DCA CAE  CM AL

O

 O AC OH AC  H

 O OH

 O PQRS  EF PS





PQR + PSR = 180

PQ  RS D

PR QS

RDP

  11bs cª‡kœi mgvavb   

O PQRS  O

PS RQ OF  OE

EF PS

 R Q 

S P F 

E 

O 
 

O PQRS

PQR + PSR = 180 

 S R 

P Q 

O 
 

PSR

POR = 2(  PQR) 

POR = 2PQR 

PQR

POR = 2 PSR) 

POR = 2PSR 

 POR + POR 

= 2(PQR + PSR) 

POR + POR 

= 

 2(PQR + PSR) = 

 PQR + PSR = 

180 

O PQ RS

D P, O; Q, O; R, O S, O

2RDP = (QOS  POR 

O 

S 

R 

Q 

D 

P 

 

 P, S

QS

QOS = 2QPS ............(i) 

 

PR

POR = 2PSR ............(ii) 

(i) − (ii)

QOS − POR 

= 2(QPS − PSR) .......(iii) 

 PDS

QPS = PDS + PSD 

QPS − PSD = PDS 

QPS − PSR = PDR 

2(QPS − PSR) = 2RDP 

QOS − POR = 2RDP 

 QOS  POR) = 2RDP 

(iii)

 O MN QR

MN = QR.

MOR + NOQ = 180.

  12bs cª‡kœi mgvavb   

 M Q 

N R 

O 
 

O MN QR

O O  MN QR

OE OF

E F 

N R 

O 

M 
Q 



OE = OF [





MN = QR 

 O, M O, Q 

OE ⊥ MN 

OF ⊥ QR 

OEM = OFQ 

OEM OFQ

OM =  OQ 

OE = OF 

 OEM  OFQ 

 

 ME = QF 

ME = 
1

2
 MN 

QF = 
1

2
 QR 

 MN = QR 



O 

N 

Q 

M 

R 

E 

O MN QR

E M, O R, O

MOR O, Q O, N

NOQ

MOR + NOQ = 180 

 R, N

MR-

MOR

MNR 

 
1

2
 MOR = MNR 

MOR = 2MNR ......(i) 

 

NOQ = 2NRQ ...........(ii) 

 (i) (ii)

MOR + NOQ 

= 2MNR + NOQ 

= 2MNR + 2NRQ 

MOR + NOQ 

= 2(MNR + NRQ) 

 MOR + NOQ 

= 2 (ENR + NRE) ........(iii) 

ERN-

ENR + NRE =NER 

 (iv) (iii)

MOR + NOQ = 21 

 MOR + NOQ  

= 2 180



 MN ⊥ QR  

NER = 1





 ABC

ABC

  13bs cª‡kœi mgvavb   

A B D 

H 

C 

F 

E 
M 

N 

A 

B C 

N

N 

M

N 

O

N 

F

N 
E
N 

ABC

A, B  C

AB AC EM FN

O

A, O

O OA

A, B C ABC

C 

A N 

E 

B 

O 

M 

F 

ABC

A, B C

AB BC EM FN

O

B, O O OB

A, B C ABC

 3  C 10 

 T

  14bs cª‡kœi mgvavb   

C  3  

10  T

T
10



3

 

T 

 

A 

T 

B 

C 

 

A 

T 

B 

C 

 

 TA TB 

TA = TB 

 C, A; C, B 

A TA 

CA 

 CA ⊥ TA CAT = 

B  TB 

 CB 

 CB ⊥ TB CBT = 





∆TAC 

∆TBC 

TC = TC 

  CA = CB 

 ∆TAC  ∆TBC 

 

 TA = TB

  

 

 

 

 

[

 

A 
Q 

B C 

P 

R 

O 

 

 A  B-

ABC A, B C 

P, Q R 

∆PQR 

ABC   [ 60] 

   A = B = C = 60 

  PAB = C = 60

  ABP = C = 60

 ∆ ABP PAB = 60

ABP = 60 P = 60

R = 60 Q = 60

   ∆PQR-  60

∆PQR 



A B 

C P 

Q APBQ

  15bs cª‡kœi mgvavb   

A 

B C 

O 

A, B C

A B C 

C P Q 

 

A, B; B, Q; C, A C, B 

BA 
C 

Q 

P 

 

 C, A, B 

APC AP = AC 

 ACB = APC

 BCQ BQ = BC 

  BCQ = BQC

 ACP = BCQ   

 APC = BQC

 

  APBQ 

O P P 

 

O, P 

OP X 

X XO XP 

X O A B 

A, P B, P 

 AP BP-

 ABC- ACB = AB 

AB

C





AB

O

  16bs cª‡kœi mgvavb   

A B 
O 

D 

C 



ABC ACB = AB

AB

AB O ABC D

C

A B 
O 

D 

C 



 

A, D B, D

ABC

ACB = 

ADB = 

 ACB = ADB  

ACB ADB A B

AB C D

 A, B, C, D

C

A B 
O 

D 

C 

ABC ACB = AB

O, AB-  C O

OC = 
1

2
 AB 

 ACB = 

 ACB

ACB AB

O, AB-

 O

OA = OB = OC 

AB = OA + OB 

 AB = OC + OC [ OB = OC] 

 AB = 2 OC 

  OC = 
1

2
 AB 

  O ABC

P

P

P 

  17bs cª‡kœi mgvavb   

 

O ABC P P PA PB

O ABC EF 

ABC 

EF  

 

O EF- OD OD EF D 

ABC C 

OC C CQ P 

PQ EF 

ABCD 





 

A, C B, D AC BD O 

O OA-

A, B, C D O 

ABCD 



10

3

4

  18bs cª‡kœi mgvavb   

D B 

O 

A 

C 

 O ABC ABC

A, B C

 

B 

O 

A 

C 



ABC ABC = 

AC A, B, C

O O, 

AC-

ABC = 

 ABC, O

 A, B, C AC 

O AC

OA = OC [

 O, AC

 AC = 10 

AB = x 

 BC = 
3x

4

 AC2 = AB2 + BC2

(10)2 = x2 + ( )
3x

4

2

 

 100 = x2 + 
9x2

16
 

 100 = 
16x2 + 9x2

16
 

 100 = 
25x2

16
 

 4 = 
x2

16
 

 x2 = 64 

 x = 64 = 8 

 

 

  AB = 8 

 BC = 
3x

4
 

3  8

4
 = 6 

[25

[

 ABC
1

2
 

1

2
 6  8 

 24 


1

2
  

1

2
  10 5



 r2 = 31416  (5)2 = 7854



(7854 − 24)

5454 (Ans)  

 O P PT 

OP PT Q OQ 

PT, OP 

AB AC 

P Q PQ 

22 BC-

  19bs cª‡kœi mgvavb   









P Q T  

O OP P PT 

PT Q O, Q 

PT, OP P 

PT P PT-

 

  Q

 OQ  OP 

OQ > OP P PT-

 O PT OP 

 PT⊥OP 

 PT, OP 

O AB AC 

P Q P, Q B, C PQ-

22

 

O, P O, Q 

OP AB 

 OP⊥AB OQ⊥AC 

 AB OP 

 AP = PB 

  P, AB-

Q, AC-

ABC- AB AC P Q 

  PQ = 
1

2
  BC 

 BC = 2 PQ = 2  22 44 

 BC- 44 

 4 5

6

  20bs cª‡kœi mgvavb   

a = 4 b

5 c = 6

4

5

6

a

b

c

A

D E

a b

B c

BE  c BD 

BD B D a  b B

D A

A, B  A, D

ABC

ABC AB = 4 AC = 

5 BC = 6





BC PQ AC LM

PQ LM O

A 

B 
C 

L 

Q 

O 

M 

P 

O OC  OB  OA

A, B, C

ABC

O ABC LM

ABC

LM

O LM ON ON C

A 
B 

D E 

L M 
N 

C 

O 

OC C CE D

DE LM

m„Rbkxj cÖkœe¨vsK DËimn 
 

 ABC AB = 3 BC = 5  

CA = 4

ABC

ABC BC

ABC

 ABC ABC = 60,  

ACB = 40

BAC

ABC

ABC B C P

Q B, P, C, Q

80, 

 O AB CD

Q, AB OQ ⊥ AB

AB = CD O

AB  CD

AOD + BOC = 



Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb 
 



E F 

Q 

C B 

P 

A 

BPC = 90 + 
1

2
  A

B, P, C, Q 

  24bs cª‡kœi mgvavb   



E F 

Q 

C B 

P 

A 

ABC B C P 

Q 

BPC = 90 + 
1

2
 A





ABC A + B + C = 180 

  

BPC-

  BPC + PBC + PCB = 180 

BPC + 
1

2
B + 

1

2
 C = 180 

[ PBC = 
1

2
 B PCB = 

1

2
 C]

BPC = 180 − 
1

2
 (B + C) 

  = 180 − 
1

2
( A + B + C)+ 

1

2
 A 

  = 180 − 
1

2
 (180) + 

1

2
 A 

  = 180 − 90 + 
1

2
 A

  = 90 + 
1

2
 A  

E F 

Q 

C B 

P 

A 

ABC B C P

Q

B, P, C, Q

 

BPC = 90 + 
1

2
  A ............ (i) 

BQC-  

BQC + QBC + QCB = 180  (ii)   

 

QBC = 
1

2
 CBE QCB = 

1

2
 BCF 

QBC = 
1

2
 (A +C) [BQ, CBE 

QCB = 
1

2
 (A + B)

BQC + 
1

2
 (A + C)  + 

1

2
 (A + B) = 180 

[(ii)  

BQC + 
1

2
 (180) + 

1

2
 A = 180

BQC + 90 + 
1

2
 A = 180 

  BQC = 180 − 90 − 
1

2
 A 

 = 90 − 
1

2
 A (iii) 

(i) (iii) 

  BPC + BQC = 90 + 
1

2
 A + 90 − 

1

2
 A = 180 

 BPCQ P + Q = 180  B, P, C, Q

 DEF- E F P

Q

EPF = 90 + 
1

2
  D

 E, P, F Q

  25bs cª‡kœi mgvavb   



 D 

S 

E 

P 
F 

T 

Q 

DEF E F P 

Q 



 D 

S 

E 

P 
F 

T 

Q 

DEF E F P 

Q 

EPF = 90 + 
1

2
 D. 

 

 DEF D + E + F = 180  

 EPF

EPF + PEF + PFE = 180  

 EPF + 
1

2
 E + 

1

2
 F = 180   PEF = 

1

2
 E 

EPF = 180 − 
1

2
 (E + F) PFE = 

1

2
 F

= 180 − 
1

2
 (D + E + F) + 

1

2
 D 

   = 180 − 
1

2
 (180) + 

1

2
 D 

   = 180 − 90 + 
1

2
 D = 90 + 

1

2
 D   

  DEF− E F 





P Q 

E, P, F, Q 

EQF−

EQF + QEF + QFE = 180⎯(i)  

SEF = D + F  

  TFE = D + E  

 QEF = 
1

2
 FES EQ FQ FES

QFE = 
1

2
 EFT.  EFT 

   QEF = 
1

2
 (D + F)

QFE = 
1

2
 (D + E). 

 EQF + 
1

2
 (D + F)  

  + 
1

2
 (D + E) = 180  [(i) ] 

  EQF + 
1

2
 (180) + 

1

2
 D = 180  

  EQF = 180 − 90 − 
1

2
 D  

  EQF = 90 − 
1

2
 D.  ⎯⎯(ii) 

 

EPF = 90 + 
1

2
 D      ⎯⎯⎯(iii)  

 (ii) (iii) 

EPF + EQF = 90 + 
1

2
 A + 90 − 

1

2
 A = 180 

   EPF + EQF = 180.  

  EPFQ P + Q = 180 

 E, P, E  Q 

  

P 

S Q 

R 

O 

T 

 

PT ⊥ QS, O

1

2
 PQR + 

1

2
 PSR = 90

POQ + ROS = 2

PQ2 + PS2 = 2PT2 + QS2 −2QT.ST

  26bs cª‡kœi mgvavb   



P 

S Q 

R 

O 

T 

PQRS

  PQR + PSR = 180 

 

 
1

2
  (PQR + PSR) = 

1

2
  180

1

2
  PQR + 

1

2
 PSR = 90.


P 

S Q 

R 

O 

T 

O PQRS PR QS T

PT ⊥ QS, PQ RS

POQ ROS

POQ + ROS = 2

PQ

POQ PSQ

POQ = 2 PSQ

RS

ROS RPS

ROS = 2 RPS

POQ + ROS = 2 (PSQ + RPS)

PTS PTS =

TPS + PST =

RPS + PSQ =

POQ + ROS = 2  

2 

 PQRS 

O  PT ⊥ QS.  

 PQ2 + PS2 = 2PT2 + QS2 − 2QT.ST  

 PTQ [ PT ⊥ QS]

 PQ2 = PT2 + QT2 -----------------------(i)  

  PTS 

PS2 = PT2 + ST2 ----------------------(ii)  

 (i) (ii) 





PQ2 + PS2 = 2PT2 + QT2 + ST2------(iii)  

QS = QT + TS  

QS2 = (QT + TS)2  

  QS2 = QT2 + TS2 + 2QT.TS  

  QT2 + TS2 = QS2 − 2QT.TS-----(iv)  

 (iii) (QT2 + TS2) 

PQ2 + PS2 = 2PT2 + QS2 − 2QT.TS     

 C C A B

A B

CC AB

A B

  27bs cª‡kœi mgvavb   

 C C

A B

A, B AB

A 

B 

C C 

 C, C

A, B

AB

CC AB

 

C C 

B 

A 

A, B; B, C; A, C B, C

AC = BC

C AC = BC

 CC A, B

CC

AB

 CC AB

 

C C 

B 

A 

A, B A, B

A, B C, C

C, C

C AC = BC

C AC = BC 

CC A  B

A, B CC

 5 6

45 60 

45 60 

45 60

60

  28bs cª‡kœi mgvavb   

45

 

60

 

x Y 
45 60 

P 
11

P = 11

 = 45 y= 60

D 
B C E F 

G A 
H 

M 
L 

DF P DE 

D E DE x EDL

y DEM

DG EH

DG EH A A

ADE DAB AED

AEC 





AB AC DE B C

ABC-

a 
5 cm 

x 

Z 

O 
P L 

Y 

O XYZ a 

= 5cm XYZ

60

XYZ P O, P

OP L OP = PL P

OP PL

XYZ Y Z Y, L Z, L

YL ZL 60

 a = 25 b = 15 A B

A

  29bs cª‡kœi mgvavb   

a = 2.5 

X Y 
Z 

b=1.5 a−b=1 

A 

R 

L 

P 

M 
N 

Q 

C 

O 

K 

F G 

E 

B 

H 

A B a = 25 b = 

15 LMN FGH

LMN FGH A B

a = 25 b = 15

a XY 

X b

YZ (a − b)

A (a − b) PQR

A, B AB K

K KA

PQR C

B, C BC PQR

A, C LMN

O

B BE AO FGH

E

O, E

OE

R 
K 

Q 

P C 

M 

D 

A 

N F 

L 

E 



A LNM a = 25 PQ

LMN

PQ

A PQ RA RA, PQ K

LMN M

RA L

ML M L  CD EF

CD EF

 O T

T

60

  30bs cª‡kœi mgvavb   

O

T  T

TA TB
T 

A 

O 

B 

X 

• 

• 

 T, O

TO X

X- XO-

A B

A, T B, T AT BT-





A 

D 

B 

C O 

90 

60 

90 

120 

O ABD ABD

60

OA AOB = 120

OB B

OB B OA A

C

AC BC-

ACB = 60

 ABC a = 5

ABC

AC

  31bs cª‡kœi mgvavb   

A 

B C 

a 
5

ABC a = 5

A 

H 

B C G D 

N 

M 

O 

L 

F 

ABC- AC

BC BA D F

ACD CAF- CM AN 

O

O BF OL O

OL

ABC BAC = ACB = 60 

 ACD = CAF = 120 

 ACO = 
1

2
ACD = 

1

2
  120 = 60 

  CAO = 
1

2
CAF = 

1

2
  120 = 60 

 AOC = 180 − 60 − 60 = 60 

  OAC- ACO = CAO = AOC 

 OAC 

 AO = CO = AC = 5

O OH ⊥ AC A H

OAH  COH-

AO = CO OH

 OAH  COH 

 AH = CH = 
1

2
AC = 

5

2

COH  CO2 = 

OH2 + CH2 

 52 = OH2 + ( )
5

2

2

OH2 = 25 − 
25

4
 

 OH2 = 
100 − 25

4
 

OH2 = 
75

4
 

 OH = 433

433


