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Ex.1 ABCD A, B, C  D 
2 : 4 : 5 : 7 

Sol. A : B : C : D = 2 : 4 : 5 : 7. So, 
 A = 2xº, B = 4xº, C = 5xº, 

D = 7xº. 
 + B + C + D = 360º       
 x + 4x + 5x + 7x = 360º 
 18x = 360º  x = 20º 

  A = 40º, B = (4 × 20)º = 80º, 
   C = (5 × 20)º = 100º 

, D = (7x)º = (7 × 20)º = 140º 
Ex.2 BA  DC ABCD 

a + b = x + y. 
Sol.  BD ABD 

y° a° 

x° b° A B

C D

 ABD + ADB = bº            ....(i) 
CBD    
 CBD + CDB = aº             ....(ii) 
(i)  (ii) 
(ABD + CBD) + (ADB + CDB) = aº + bº 
 xº + yº = aº + bº    

,  x + y = a + b 
Ex.3 ABCD AO  BO 

A  B  
AOB = 2

1 (C + D). 
Sol.  AOB 

 
O

C D

A B1 2 
 

 AOB + 1 + 2 = 180º 
 AOB = 180º –(1 + 2) 
 AOB = 180º – 


  B2

1A2
1
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 AOB = 180º – 2
1  (A + B) 

 AOB = 180° – 2
1  [360º – (C + D)] 

[ A + B + C + D = 360º 
 A + B = 360º – (C + D)] 

 AOB = 180º – 180º + 2
1  (C + D) 

 AOB = 2
1  (C + D) 

Ex.4 ABCD B D 
CD  AB 

P  Q 
P + Q = 2

1  (ABC + ADC) 

P D C 

A B Q 

1 2 

3 4

Sol.  PBC 
 P + 4 + C = 180º 
 P + 2

1 B + C = 180º  ...(i) 
QAD 

Q + A + 1 = 180º 
 Q + A + 2

1 D = 180º  ...(ii) 
(i)  (ii) 
P + Q + A + C + 2

1 + 2
1 D

 = 180º + 180º 
P + Q + A + C + 2

1 + 2
1 D = 360º 

 P + Q + A + C + 2
1 (B + D) 

       = A + B + C + D 
[ ABCD 

A + B + C + D = 360º] 

 P + Q = 2
1 (B + D) 

 P + Q = 2
1 (ABC + ADC) 

Ex.5 ABCD 
180º 

Sol.  ABCD 
AD || BC. 

 

D C 

A B 
, AD || BC AB A 
 B 

 A + B = 180º 
[

180º ] 

B + C = 180º, C + D = 180º 
D + A = 180º. 
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Ex.6 ABCD , D = 115º 
A  B

Sol.  
180º 

A + D = 180º  A + B = 180º 
,  A + D = 180º 

 A + 115º = 180º 
[D = 115º ( )] 

 A = 65º 
   A + B = 180º 

 65º + B = 180º 
  B = 115º 

,  A = 65º  B = 115º 
Ex.7 , AB = AC, EAD = CAD 

CD || AB  ABCD 

A

B 

D

C 

E 

Sol.  ABC ,  AB = AC [ ]
    ABC = ACB     ….(1) 

( ) 
EAD = CAD[ ] ….(2) 

   ,EAC = ABC + ACB 
(

) 
  EAD + CAD = ABC + ACB 
 CAD + CAD = ACB + ACB 
(1)  (2)  
  2CAD = 2ACB 
  CAD = ACB  
  BC | | AD 

, CD | | AB [ ] 
ABCD

ABCD 



Ex.8 ABCD AX, 

D X C 

A Y B
1 3

2

CY CA CC 
AX || CY  

Sol.  
ABCD 

A = C 
 2

1 A = 2
1 C 

 1 = 2  ....(i) 
[AX  CY A  C 

] 
, AB || DC CY 

. 
 2 = 3             ....(ii) 
[ ]  
(i)  (ii), 1 = 3 

AB AX  YC A 
Y 1 = 3 

 AX || CY 

Ex.9 O ABCD 
OB = OD 

A, O  C 
 D C

BA 

O

 

Sol.   ABCD 
AB = BC = CD = DA  O 

OB = OD. 
 AOB + COB = 180º 

OAB  OAD 
 AB = AD ( ),  

OA = OA ( )  OB = OD ( ) 
 OAB  OAD 
 AOB = AOD     ….(i)   (c.p.c.t.)  

, OBC ODC   
COB = COD    ….(ii) 

, AOB + COB + COD + AOD 
    = 360º  [ ] 

 2(AOB + COB) = 360º  
AOB + COB = 180º 

Ex.10 AN  CP 
ABCD BD 
(i) ADN CBP   
(ii) AN = CP 

 

A D

B C
N

P

2

1

Sol.  ABCD 
 AD || BC 

, AD || BC BD B  D 

 1 = 2 
[ ] 

ADN  CBP 
1 = 2 
AND = CPD 

,  AD = BC 
[ ] 

AAS 
ADN CBP 
AN = CP  
[ ] 



Ex.11  ABCD 

AB || CD  AD = BC. 
 D E C

A B
BE || AD  BE, BC  E 

(i) ABED 
(ii) A + C = B + D = 180º. 

Sol.  ,  AB || CD ( ) 
   AB || DE ….(1) 

  ,  BE || AD ( ) ….(2) 
 (1)  (2) 
ABED  
 AD = BE ….(3) 

  , AD = BC ( ) ….(4) 
(3)  (4) 
  BE = BC 
 BEC = BCE ….(5) 

, BAD = BED 
( ABED ) 

 BED = BAD  ….(6) 
, BED + BEC = 180º 

 ( ) 
 BAD + BCE = 180º 
(5)  (6)  
 A + C = 180º 

, 
  B + D = 180º 

Ex.12 ABCD 
DAB = 60º AP  BP A 
B P CD 

P, CD 

D P C 

A B
30°30° 60°

60°

Sol.  , DAB = 60º 
 A + B = 180º 
 60º + B = 180º 
 B = 120º 

, AB || DC  AP 

 PAB = APD 
 APD = 30º [ PAB = 30º] 

, APD 
PAD = APD 

[  30º ] 
 AD = PD  .... (i) 

[ ] 
BP  B 
ABP = PBC = 60º

, AB || DC BP 

 CPB = ABP 
 CPB = 60º  [ABP = 60º] 

, CBP 
 CBP = CPB  [  60º ] 
 CP = BC 
[ ] 
 CP = AD   .... (ii) 

   [ ABCD 
 AD = BC] 
(i)  (ii)   
 PD = CP 
 P, CD 
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Ex.13 

Sol.  E, F, G  H AB, BC, CD 
 DA ABCD 

EFGH 
C 

G
F 

BEA 
H

D

 
AC ABCD 

 ABC E  F BA  BC 

   EF || AC  ( ) 
EF = 2

1 AC .... (1) 
 ADC 

GH || AC 
GH = 2

1 AC ….(2) 
 (1)  (2) 

EF || GH 
EF = GH 

EFGH 

Ex.14 ABCD X, Y 
AB  DC 
AXCY 

Sol.  X  Y AB  DC 

AX = 2
1 AB  CY = 2

1 DC          ... (i) 
, AB = DC   [ ABCD ] 

D Y C

A X B
 2

1 AB = 2
1 DC 

 AX = CY          .... (ii) 
 AB || DC 

 AX || YC         .... (iii) 
 AXCY  

AX || YC  AX = YC [(ii)  (iii) ] 
AXCY 

Ex.15 

Sol.  P, Q, R  S AB, BC, CD DA
 ABCD 

 C RD

S

A P

Q

B  
,   AC = BD (ABC  BAD) 
,    SR || AC  SR = 2

1 AC 

PQ || AC  PQ = 2
1 AC 

  SR || PQ  SR = PQ = 2
1 AC 



, PS || QR  PS = QR = 2
1 BD 

  SR || PQ, PS || QR 
 SR = PQ = PS = QR    (AC = BD) 

PQRS 
Ex.16 ABCD X  Y 

BD DX = BY

(i) AXCY 
(ii) AX = CY, AY = CX 
(iii) AYB CXD 

Sol.   : ABCD X 
Y BD DX = 
BY  

 : 
(i) AXCY 
(ii) AX = CY, AY = CX 
(iii) AYB CXD 

C  : AC BD  O 
 : 

(i) 
AC 

BD O 
 D C 

A B
Y O 

X

    OB = OD   
, BY = DX 

 OB – BY = OD – DX  OY = OX 
AXCY AC  XY 
OX = OY  OA = OC 

AC  XY 

 , AXCY 
(ii)  AXCY 
  AX = CY  AY = CX 
(iii)  AYB  CXD   

AY = CX [(ii) ] 

AB = CD [ ABCD ] 
BY = DX [ ] 

 SSS-
AYB CXD 

Ex.17 ABC 
AB = AC, CP || AB  AP ; ABC 

CAD 
PAC = BCA  ABCP 

Sol.  : ABC 
AB = AC AP, CAD 

CP || AB 
 : PAC = BCA  ABCP 

 : ABC 
  AB = AC   [ ] 
  1 = 2   .... (i) 





 

 ABC 
 CAD = 1 + 2 
D

A P3
O

B C21
Y 

[
] 

   CAD = 22  [1 = 2 ((i)) ] 
 23 = 22     

[AP CAD 
CAD = 23] 

  3 = 2  
AC AP  BC A  C 

3 = 2 

AP || BC. 



, CP || AB [ ] 
, ABCP AP || 

BC  CP || AB  ABCP 

Ex.18 , ABCD 
PQR = 90º.  PB = QC = DR, 

 D R C 

D

BPA 
  (i) QB = RC, (ii) PQ = QR, (iii) QPR = 45º. 
Sol.  BC = DC, CQ = DR  BC – CQ = CDR  

 QB = RC  
CQR  RQB = QCR + QRC 
 RQP + PQB = 90º + QRC 
 90º + PQB = 90º + QRC 

, RCQ  QBP , 
QR = PQ  
PQ = QR QPR = PRQ 

 QPR + PRQ = 90º. 
QPR = 45º

 
 
 
 
 

 
 
 

 






 
Ex.19 

(i) 
(ii) 
(iii) 

Sol.   : ABCD 
AB || DC  AD || BC  

  : (i) AB = CD  BC = AD; 
(ii) B = D  A = C, 
(iii) ABC = CDA  ABD = CDB 

A  C 
ABC  CDA 
 D C 

A B14 

2 3

 



1 = 2 
[ AB || DC  CA 

] 
3 = 4 
[ BC || AD  CA 

] 
AC = CA (
ABC CDA [AAS- ] 
(i) ABC CDA ( ) 
 AB = CD  BC = AD (c.p.c.t.) 
(ii) ABC CDA ( ) 
B = D (c.p.c.t.) 

1 = 2  3 = 4 
1 + 4 = 2 + 3   
A = C  

, B = D  A = C 
(iii) ABC CDA 

ABC = CDA 
, ABD = CDB 

Ex.20 

Sol.  
 D C 

O

A B 
, OA = OC  OB = OD. 

, AOD  COD,  
OA = OC, AOD = COD = 90° 

 OD 
 AOD COD 
   AD = CD (c.p.c.t.) 

, AB = CD  AD = BC 
( ) 

 AD = CD ( ) 
 AB = CD = AD = BC 

 , ABCD 
Ex.21 PQRS SRP 
Sol.  PQRS 

PS = SR PSR = 90° 
,  PSR 

PS = SR 
 1

2
QP

S R

 
  1 = 2 





,  1 + 2 + PSR = 180º 
  21 + 90° = 180º     [PSR = 90°] 
  21 = 90° 
  1 = 45°  

Ex.22 , ABCD 
A = 70º , CDB 

Sol.  D C 

70ºA B

  

C = A = 70º 
 ( ) 

CDB = xº 
CDB, 
 CD = CB CBD = CDB = xº 
 CDB + CBD + DCB = 180º 

 ( ) 
 xº + xº + 70º = 180º  



 2x = 110 x = 55 
 , CDB = 55º 

Ex.23 ABCD ABC = 56° 
ACD 

Sol.  ABCD 
C D

B A

O

 
 ABC = ADC 
ADC = 56°    [ABC = 56° ( )] 
 ODC = 28°  [ODC = 2

1 ADC] 
, OCD , 

 OCD + ODC + COD = 180° 
 ODC + 28° + 90° = 180° 
 OCD = 62° ACD = 62°.

 

 

Ex.24 

Sol.   : ABCD 
AB || DC  P  Q AC 

BD 
C D 

QP 

A R B1
3
4 2 

 :  (i) PQ || AB  DC 
(ii) PQ = 2

1  (AB – DC) 

 : DP DP 
AB R 

: AB || DC AC 
A  C  

1 = 2  .... (i) 
 [ ] 

, APR DPC, 
1 = 2 [(i) ] 
AP = CP  [ P, AC ] 

, 3 = 4 [ ] 
, ASA 

 APR DPC 
 AR = DC PR = DP  .....(ii) 






DRB,  P  Q DR  DB 

 PQ || RB   
 PQ || AB          [RB, AB ] 
 PQ || AB  DC  [ AB || DC (

(i) 
, P  Q DR  DB 
DRB 

 PQ = 2
1  RB 

 PQ = 2
1  (AB – AR) 

 PQ = 2
1  (AB – DC) [(ii) , AR = DC] 

(ii) 



 
 

 

 

 

 

   
Ex.25 , ABCD 

X, Y BD
DX = BY, CXAY

D C 

O
A B

Y

X

Sol.  AC BD O 
OA = OC 

OD = OB. 
, OD = OB  DX = BY 

 OD – DX = OB – BY   OX = OY 
, OA = OC  OX = OY 

 CXAY 

 CXAY 

Ex.26 

Sol.   : ABC  D,E,F 
BC, CA AB 

: 
    AFE FBD EDC DEF. 

: 

DB C

F E

A

DE = AB2
1  DE = AF = BF     .... (i) 

EF = BC2
1  EF = BD = CD     .... (ii) 

DF = AC2
1  DF = AE = EC      ....(iii) 

, DEF  AFE, 
 DE = AF [(i) ] 
 DF = AE [(ii) ] 

, EF = FE [ ] 
, SSS , 

  DEF AFE 
,  

DEF FBD  DEF EDC 
,    

 AFE FBD EDC DEF 
Ex.27 AD DE || AB 

BE 
Sol.  BE 

E, AC 

 ABC AD 



 D, BC 

D C 

E

A

B  
DE BC 

ABC AB 
( ) E , AC  BE, 
ABC 

Ex.28 ABC 
AB = AC D,E,F BC, CA 
AB AD FE 

AD, FE 
Sol.   : ABC D, E 

F BC, CA  AB 
AB = AC AD, FE 

O 
: AD  FE  AD, FE 

 : DE  DF 
: 

DE || AB  DE = 2
1 AB

, DF || AC  DF = 2
1 AC

DB C 

F E

A

O

 
,  AB = AC [ ] 

 2
1 AB = 2

1 AC 
 DE = DF  .... (i) 

,  DE = 2
1 AB  DE = AF          .... (ii) 

,  DF = 2
1 AC DF = AE          ....(iii) 

(i), (ii)  (iii) 
 DE = AE = AF = DF 
 DEAF 

  AD  FE 
AD FE  AD, FE 

Ex.29 ABCD P, AD 
AP = 3

1  AD  Q, BC 
CQ = 3

1 BP, 
AQCP 

Sol.  ABCD 
C D

BA 

Q

P

 AD = BC  AD || BC 
  3

1 AD =  3
1 BC  AD || BC 

 AP = CQ  AP || CQ 
APCQ 

AP  CQ 

 APCQ 
Ex.30 D,E  F BC, CA 

AB ABC 
DEF 

Sol.  
D  E BC  AC 



DB C

F E

A

 DE = AB2
1  .... (i) 

E  F AC  AB 
  EF = BC2

1  .... (ii) 
F  D AB  BC 

  FD = AC2
1

, ABC 
 AB = BC = CA 

  CA2
1BC2

1AB2
1 

 DE = EF = FD     [(i), (ii)  (iii) ] 
DEF 

Ex.31 P, Q  R BC, CA  AB 
ABC   X, PR  BQ 

Y, CR  PQ 
XY = BC4

1

Sol.  :  ABC  P,Q  R 
BC, CA  AB PR  BQ, X 

 CR  PQ , Y 
 : “X  Y 

A

R Q

B P C 
X Y 

 
: 

 Q 
R AC  AB 

 RQ || BC  RQ = 2
1  BC  .... (i) 

     


  BPBC2
1BC,P

 RQ || BP  RQ = BP 
 BPQR 

 X, PQ 
[X, BQ  PR 
BPQR ]  

Y, PQ 
, PQR  XY 

PR  PQ 
 XY = 2

1 RQ  .... (i) 

RQ = 2
1 BC [(i) ] 

, XY = .BC4
1

Ex.32 

Sol.  : ABCD P, Q, R, S 
AB, BC, CD, DA 

PQ, QR, RS  SP 
 : PQRS 

 : AC  BD 
D R C 

A P B

S QO 
M N 

 : ABC  P  Q AB 
 BC 

 PQ || AC  PQ = 2
1 AC  .... (i) 

ADC  R  S CD  AD 



 Edubull

 RS || AC  RS = 2
1 AC  ....(ii) 

(i)  (ii) 
PQ || RS  PQ = RS  ....(iii) 

PQRS 

 PQRS 
 PBQ  RCQ 

PB = RC 










BC2
1AB2

1CD2
1AB2

1 DACDBCABABCD

 BQ = CQ    [PB = CR  BQ = CQ] 
 PBQ = RCQ  [ 90°] 
: SAS 
PBQ RCQ 

   PQ = QR   ....(iv) 
   

 (iii)  (iv) 
PQ = QR = RS 
 PQRS 
QR = PS 
PQ = QR = RS = PS           ....(v) 

, PQ || AC   [(i) ] 
 PM || NO          ....(vi) 

 P  S  AB  AD 
  PS || BD  
  PM || MO        ....(vii) 

PMON 
PM || NO [(vi) ] 
PN || MO [(vii) ] 

, PMON 
 MPN = MON 
 MPN = BOA    [MON = BOA] 
 MPN = 90° 




  90BOABDACz 

  QPS = 90° 

 PQRS 
PQ = QR = RS = SP  QPS = 90°. 

 PQRS 
Ex.33 ABC B  P, AC 

PB = PA = 2
1 AC. 

Sol.  : ABC, B P, AC 

: PB = PA = 2
1 AC. 

 : P  PQ || BC AB  Q 

A

BC 

P Q

 
 : PQ || BC 

     AQP = ABC [ ] 
  AQP = 90°     [ABC = 90°] 

, AQP + BQP = 180° 
    


  BQPAQP

 90° + BQP = 180° 
  BQP = 90° 

 AQP = BQP = 90° 
 ABC  P, AC 

PQ || BC  Q, AB 
AQ = BQ. 

APQ  BPQ 
, AQ = BC  [ ] 

AQP = BQP  [(i) ] 
, PQ = PQ 
 SAS 

 APQ BPQ 
 PA = PB 

PS = 2
1 AC : P, AC 



: PA = PB = 2
1 AC 

Ex.34 

Sol.   :  ABCD P, Q, R  S 
AB, BC, CD  DA 

PQ, QR, RS  SP 

 : PQRS 
 : AC 
 : ABC  P  Q AB  BC 

 PQ || AC  PQ = 2
1 AC  .... (i) 

 ADC   R  S CD  AD 

D C R

QS
A P B  

 SR || AC  SR = 2
1 AC    .... (ii) 

(i)  (ii) 

PQ || SR  PQ = SR  ....(iii) 
 PQRS 
  ABCD 
 AD = BC 

  2
1 AD = 2

1 BC 
 AS = BQ ....(iv) 

APS  BPQ    
AP = BP [P, AB ] 
PAS = PBQ  [  90°] 

 AS = BQ  [(iv) ] 
 SAS 
APS BPQ 

 PS = PQ  ....(v) 
[ ] 

(iii)  (v) PQRS 
PS = PQ 

 PQRS 
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