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D B 

A C 

O E 

 

ACBD AB CD E 

E-

E O O, E 

O AB 

E 

  OE ⊥ AB OEA = 

O CD E 

  OE ⊥ CD OEC = 

AB CD 

  OEA OEC

E 

  E ACBD 

-

F 

O 

A E B 

C D 
 

ABCD O AB E 

CD F ABCD EF 

AB CD 

F, CD OF -

  OF, CD 

OFC = 

E, AB OE, AB AEO

= 

  AEO = OFC 

AB  CD EF 

E, O, F 

EF EF⊥CD FE⊥AB

AB AC A 

 AB = AC

A 

O 
C B 

N M 

 

 ABC O AB AC OA 

BAO = CAO

AB = AC

O AB OM AC ON 



OM,AB OM, AB 

AM = 
1

2
  AB

ON, AC AN = 
1

2
  AC

AOM AON

 AMO = ANO 

 MAO = NAO 

AO 

  

AM = AN 

 1

2
  AB = 

1

2
  AC 

  AB = AC 

O AB = AC

BAO = CAO.

A 

B C 

O 

 

A 

B C 

O 

 

ABC O AB = AC AO 

BAO = CAO

O, B O, C 

AOB AOC

      AB = AC  

 BO = CO  

AO 

  

BAO = CAO

 A 

B C 

O 

 

ABC B

AC

A, B, C O

O AC 

ABC-

ABC = 

 ABC, O



A, B, C AC  

O, AC

  OA = OC  

 O, AC

AB C D 

AC = BD

 E 

F 

O 

A B 
C D P 

ABE CDF O ABE 

AB, CDF C D 

AC = BD

O AB CD OP 

OP, CD OP, CD-

CP = PD  

 

 

OP, AB OP, AB-

AP = BP  

AP = AC + CP 

BP = PD + BD 

AC + CP = PD + BD [ AP = BP] 

  AC = BD   [ CP = PD]



 

B C 

D A 

O 

N M 

P 

 

ACBD O AB CD 

P 

AP = PD PB = PC

O AB OM CD ON O, P 

 MOP NOP 

 OM = ON  

OP 

  

  PM = PN  (i) 

OM, AB 

AM = 
1

2
  AB  

 

ON, CD 

DN = 
1

2
  CD 

AB = CD 

  AM = DN  (ii) 

(i) (ii) 

 PM + AM = PN + DN 

AP = PD 

AB = CD 

AB – AP = CD – PD 

PB = PC 

AP = PD PB = PC

 

A

B

C

E

D

F

M

O N

P

 

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 

A M 
B 

O 

D C 
N 

 

ABCD O AC AB 

CD AC 

AB  CD

O AB OM CD ON 

OM, AB 

AM = 
1

2
  AB  -

 

ON, CD CN = 
1

2
  CD 

AB = CD 

  AM = CN 

AOM CON

AM = CN 

 AO = OC  

OM=ON 

  



  A = C

AC 

AB  CD

A M 
B 

O 

D C 
N 

 

ABCD O AC AC 

ABCD AB = CD

O AB OM CD ON 

OM, AB 

AM = 
1

2
  AB   -

ON, CD 

CN = 
1

2
  CD 

AOM CON

 AMO = CNO

 MAO = NCO

AO = CO  

  

  AM = CN 
1

2
  AB = 

1

2
  CD 

AB = CD  

-

-

A C 

E F O 

B D  

ABDC O AB CD -

AB  CD OE OF O AB CD 

OE  OF

O, A O, C 

OE, AB 

AE = 
1

2
  AB  -

 

OF, CD 

CF =  
1

2
  CD  

AOE AO 

  OA2 = OE2 + AE2 (i) 

COF CO 

  OC2 = OF2 + CF2  (ii) 

AO OC OA = OC  

 OE2 + AE2 = OF2 + CF2 (iii) 

AB  CD 
1

2
  AB  

1

2
  CD 

AE  CF 

  AE2  CF2 

(iii) 

 AE2 CF2 OE2, OF2 

OE2  OF2 

  OE  OF

 
 Abykxjbx 8.2  

 

Abykxjbxi cÖkœ I mgvavb 
 

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 

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

 

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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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

 

[ AQ BQ 

A

B 

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 

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 

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 
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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 

P 



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 


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

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
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2
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 ABC 
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