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(ii)

O
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(iii)

C B

A 
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(iv)

R Q

AG : GP = 2 : 1
P

Note : 
(1) 
(2)  (H),  (G),  (O) 

G ; OH 1 : 2 


 

 (Theorem) : 

180°  2 
 (Given) :    ABC 

 (To prove) : A + B + C = 180° 
 (Construction) : PQ || BC A 

 

B C 

P A Q
1 2 3 



(Proof): )i........(
BCQP  

C3
B1 




 

  PAQ 
1 + 2 + 3 = 180° ( ) 

 B + 2 + C = 180° 
   B + CAB + C = 180° 
= 2  

 (Theorem) : 

1 

2 3 4 
C B D 

A 

 4 = 1 + 2 
 (Proof) : 3 = 180° – (1 + 2)     ….(1) 

( ) 
 BCD 

3 + 4  = 180°  ( ) 
  3 = 180° – 4    …..(2) 

(1)  (2)   
180° – (1 + 2) = 180° – 4 
1 + 2 = 4 



Note : 
(1) 

A 

B 3 
O3

(2) 

 A B 4.0 cm C D4.0 cm  


 1 :  ABC ~  DEF 
 : 

 A = D, B = E, C = F; 
      AB = DE, BC = EF  AC = DE. 
2 :  ABC ~  EDF 

: 
A = E, B = D, C = F; 
AB = ED, BC = DF  AC = EF. 

Note : 
 (1) 
  ABC ~  ABC. 

(2)  ABC ~  DEF  DEF ~  ABC. 
(3)  ABC ~  DEF  DEF ~  PQR 

ABC ~  PQR. 
(4) 'c.p.c.t.' 


(1) SSS ( ) 

4 cm 

5 cm 

3 cm 
A 

B C  

3 cm 
4 cm 

5 cm 
D

F E
 SSS  ABC ~  EDF   
A = E, B = D, C = F (c.p.c.t.) 

(2) ASA ( ) 



6 cm 

A 

B C 
x y 

       

A 

D E

y 

x
6 cm 

 ASA ABC ~  DEF 
A = D, AB = DE, AC = DF (c.p.c.t.) 

(3) AAS ( ) 

3 cm 

A 

B C 
y 

x 3 cm 
D

F E
x

y 

 AAS  ABC ~  FDE 
C = E, AB = FD, AC = FE (c.p.c.t.) 

(4) SAS ( ) 

3 cm 

A 

B C 
60° 

2 cm 

    

3 cm 
P 

Q R

60° 2 cm 

SAS  ABC ~  QPR 
A = Q, C = R, AC = QR (c.p.c.t.) 

(5) RHS ( ) 

3 cm 

A 

B 

5 cm 

C

3 cm P Q
5 cm 

R 
 RHS  ABC ~  QPR 
A = Q, C = R, BC = PR (c.p.c.t.) 

.:(1)
6 cm 

A 

B C

35° 4 cm 
 

6 cm 
R 

Q

P 35° 
4 cm 

( SSA ) 

(2)
4.3 cm 

P 

Q R70° 3.2 
cm

 
4.3 cm 

A 

B C

70° 

3.2 
cm

SAS 

(3) 
 D

E

7 cm 

F 

40° 
 40° RT 

7 cm 

X
AAS (not RHS) 

(4)  

A

B

C2 cm 
30° 

2 cm 

     

D

F 2 cm E
30° 2c

m

SAS (not RHS) 
(Theorem) 1 : 

 (Given) : ABC  DEF   
ABC = DEF, ACB = DFE  BC = EF. 

A 

B C    

 D'

E F 

D D'

 (To prove) :  ABC ~  DEF. 
 (Proof) : 

-I 
 AC = DF. 

 AC = DF, BC = EF  C = F. 
ABC ~  DEF (SAS- ) 



-II 
 AC DF. 

 D' F = AC , D' E 
 ABC  D'EF  AC = D'F, 

BC = EF  C = F. 
ABC ~  D'EF  (SAS- ) 
ABC = D'EF (c.p.c.t) 

 ABC = DEF ( ) 
D'EF = DEF. 

 D  D' 
ABC ~  DEF. 

(Theorem) 2 : 

(  RHS) 
 (Given) :  ABC  DEF 

 B =E = 90°, BC = EF  AC = DF. 
 (To prove) :  ABC ~  DEF. 

 (Construction) : DE  G 
GE = AB  GF 
 A 

B C E F 

D

G
 (Proof) : ABC  GEF , : 

AB = GE ( ), 
  BC = EF ( ),  B = FEG = 90° 
  ABC ~  GEF  (SAS- ) 
  A = G  AC = GF  (c.p.c.t.) 

 AC = GF  AC = DF GF = DF 

G = D A = D    [  G = A] 
, A = D, B = E 3rd C = 3rd F. 

, ABC  DEF 
BC = EF, AC = DF  C = F. 
ABC ~  DEF  (SAS- ) 

   
.1 

. ABCD AC 

D C

A B 

2 3
4 1

 
(SSS ) : ABC  ADC 
 AB = CD  ( ) 
 BC = AD ( ) 

 AC = AC  ( ) 
 SSS  ABC ~  CDA 
{  : 1 = 2, 3 = 4, B = D 

  (c.p.c.t.)} 
(ASA ) : ABC  ADC        

 1 = 2  ( ) 
AC = AC ( ) 
3 = 4 ( ) 

 ASA  ABC ~  CDA 
{  : B = D, AB = CD, BC = AD 

  (c.p.c.t.)} 
(AAS ) : ABC  ADC  

1 = 2  ( ) 
3 = 4 ( ) 
BC = AD ( ) 

 ABC ~  CDA 



{  : AB = CD, B = D, AC = AC 
(c.p.c.t.)} 

(SAS ) :  ABC  ADC 
AB = CD ( ) 

1 = 2  ( ) 
 AC = AC ( ) 
 ABC ~  CDA 

{ : 3 = 4, BC = AD, B = D 
(c.p.c.t.} 

‘RHS’ 

Note : ASS  SSA 

.2  AB = CF, EF = BD 
AFE = DBC 
AFE ~  CBD.  

D

B C F A 

E
.  AB = CF 

 AB + BF = CF + BF 
 AF = CB    .... (i) 
s AFE  CBD   
 AF = CB   [  (i)] 
 AFE = DBC [ ] 

  EF = BD [ ] 
SAS 

AFE ~ CBD 

.3 X  Y ABC 
 AB  AC 

AX = AY  XC = YB. 
A

B C 

X Y 

 
.  AXC  AYB 

AX = AY  [ ] 
A = A [ ] 
AC = AB  [ ] 

SAS 
AXC ~  AYB 

 XC = YB (c.p.c.t) 
.4  PQRS T 

U  PS  RS 
PQ = RQ, PQT = RQU 
TQS = UQS  QT = QU. 

P
T 

S

U
R

Q

. 
 PQT = RQU 
  TQS = UQS 

 PQT + TQS = RQU + UQS 
 PQS = RQS .... (i) 

 PQS  RQS 
  PQ = RQ   [ ] 
 PQS = RQS  [(i) ]  



 QS = QS [ ] 
 SAS 

 PQS ~  RQS 
 QPS = QRS  



 QPT = QRU ....(ii) 
 QPT  QRS 

QP = QR [ ] 
 PQT = RQU [ ] 
 QPT = QRU [(ii) ] 

 ASA 
 QPT ~ QRU 
  QT = QU. 

.5  PS = QR  SPQ = RQP 
S

R

P 

Q 
 

 PR = QS  QPR = PQS. 
.  SPQ  RQP , 

PS = QR [ ] 
SPQ =  RQP [ ] 
 PQ = PQ [ ] 

 SAS 

SPQ ~ RQP  SQ = RP 
 QPR = PQS 

.6 ABC  AB = AC 
 BA  D 

AB = AD BCD 

.  (Given) :  ABC 
AB = AC BA D 

 AB = AD. 
D

A

B C 
 (Construction) : CD 

 (To prove) : BCD = 90º 
 (Proof) : ABC 

AB = AC  
 ACB = ABC ...(i) 






 AB = AD [ ] 
        AD = AC [ AB = AC] 

 ADC 
 AD = AC  
  ACD = ADC    …(ii)  
[ ] 
(i)  (ii) 
 ACB + ACD = ABC + ADC 
 BCD = ABC + BDC   
[ ADC = BDC, ABC = DBC]  
 BCD + BCD = DBC + BCD + BDC  




 
.

BCD

 2 BCD = 180º 
[    180º ] 

 BCD 



.7  AC = BC, DCA = ECB 
 DBC = EAC. 

 

A C B 

D E

DBC  EAC 
 DC = EC. 

. 
 DCA = ECB 
 DCA + ECD = ECB + ECD 
 ECA = DCB .... (i) 

 DBC  EAC 
DCB = ECA [(i) ] 
 BC = AC [ ] 

 DBC = EAC  [ ] 
ASA  

DBC ~ EAS 
 DC = EC [

] 
.8 

.  (Given) :  ABC BE 
 CF  B  C  AC  AB 

A

EF 

B C 

 (To prove) : ABC 
 AB = AC   
 (Proof ) :  s ABC  ACF 

AEB = AFC      [  90º ] 
BAE = CAF   [ ] 

BE = CF    [ ] 
AAS 

ABE ~ ACF 
 AB = AC   

 ABC 
.9 ABC  AB = AC  B  C 

O 
 BO = CO  AO  BAC 

.  ABC 
AB = AC 

A

O
B C  

  B = C 





 2
1 B = BC 2

1   
   OBC = OCB .... (i) 







 C2
1OCBB2

1OBC
CBOCOB

 OB = OC ....(ii) 



[
] 

 ABO  ACO 
AB = AC     [ ] 
OBC = OCB  [(i) ] 
OB = OC    [(ii) ] 

 SAS 
 ABO ~ ACO  
 BAO = CAO [

] 
 AO BAC 

.10  BM  DN  AC 
BM = DN AC

BD
AB

DC 
M R

N 

.  BMR  DNR 
 BMR = DNR 
[ 90º 
BM AC  DN AC] 
 BRM = DRN      [ ] 

 BM = DN [ ] 
 AAS BMR ~ DNR 

  BR = DR   

R, BD 
 AC  BD 

.11 BD  CE ABC 
 BD = CE. 

A

DE

B C 
ABC 

.  ABD  ACE 
ADB = AEC = 90º  [ ] 
BAD = CAE [ ] 

 BD = CE [ ] 
AAS 

ABD ~  ACE   
AB = AC     

 ABC 
.12 

. (Given) : ABC 
DBC BC 

 AB = AC  DB = DC. 
(To prove) : AD (  AD 

) BC 

1 12 2

4 43 3B BC C
D

D

A A

E E

 (Proof) :  ABD  ACD 
AB = AC [ ] 



BD = CD [ ] 
AD = AD [ ] 

 SSS 
 ABD ~  ACD 
 1 =  2    .... (i) 



 ABE  ACE 
AB = AC [ ] 
1 = 2 [(i) ] 

 AE = AE   [ ] 
SAS , 

ABE ~  ACE  
BE = CE 

3 = 4 
3 + 4 = 180º 

[ 180º 
] 

 2 3 = 180º  [ 3 = 4] 
 3 = 90º  
 3 = 4 = 90º 

 AD, BC 

.13 AD, BE  CF 
 ABC 

.  BCE  BFC 
 BC =  BC 

BE = CF   [ ] 
RHS 

A

F E

C D B  
BCE ~ BFC.   

 B = C  

 AC = AB .... (i) 
[ ] 

 ABD ~ ABE 
B =A  
[ ] 
 AC = BC ....(ii) 
[ ] 
(i)  (ii) 

AB = BC = AC 
 ABC 

.14  AD = BC  BD = CA 

 

A B

D C  
 ADB = BCA 

  DAB = CBA. 
.  ABD  ABC    

AD = BC [ ] 
BD = CA [ ] 
AB = AB    [ ] 

 SSS  
ABD ~  CBA     DAB = ABC 





 DAB = CBA 
.15  AB  CD 

O AD 
( ) 
(i) AOB ~  DOC (ii) BC  O 

.  (i)  AOB  DOC 
ABO = DCO 
(  AB || CD 

 BC ) 
AOB = DOC 

( ) 
OA = OD ( ) 

 AOB ~  DOC    (AAS ) 
 

O

C D

A B 
(ii)  OB = OC (c.p.c.t.) 

 O  BC 
.16 ABCD AC = AD  AB  A 

ABC ~  ABD  BC  BD 
 ?  [NCERT] 

A 1 2

D

B 

C 

.  ABC  ABD 
AB = AB ( )  
1 = 2  { AB  A  } 

AC = AD  ( ) 
 SAS , ABC ~  ABD 

  BC = BD (c.p.c.t.) 
.17 AD  BC AB 

CD ; AB 
[NCERT] 

O

B 

D A 

C 

.  CD, AB 
 AO = OB 

 OAD  OBC 
O = O ( )  
A = B = 90° ( )  
AD = BC ( )  
 AAS , OAD ~  OBC 
OA = OB (c.p.c.t.)  
CD, AB 

.18  l A  B l 
BP  BQ  B 

A  ( ) 
 : [NCERT] 

A P
B 

Q l 

(i) APB ~  AQB 
(ii) BP = BQ  B A 

.  (i) APB  AQB 
P = Q = 90° ( ) 



 PAB = QAB (  ‘l’  A 
) 

AB = AB ( ) 
  AAS  APB ~  AQB 
(ii) BP = BQ (c.p.c.t.) 

.19  AC = AE, AB = AD 
BAD = EAC  BC = DE. 

 [NCERT] 

B D C 

A E

1 2

.  ABC  ADE 
AB = AD  ( ) 

BAC = DAE 








DAC2DAC1
21

AC = AE  ( ) 
By SAS, ABC ~  ADE 
BC = DE (c.p.c.t.)   

.20 ABC  C 
AB M  C M 

D 
DM = CM D B 

( ) : 
[NCERT] 

 

12

D A 

B C 

M

 
(i) AMC ~  BMD 
(ii) DBC 
(iii) DBC ~  ACB 

(iv) CM = 2
1 AB

.  (i) AMC   BMD 
AM = MB (M, AB ) 
1 = 2 ( ) 
CM = MD ( ) 
 SAS , AMC ~  MBD  

(ii) ACM = MDB   ( (i)  c.p.c.t.) 

DB || AC 
So DBC + ACB = 180° 

  ( ) 
DBC + 90° = 180° 
 DBC = 90°   

(iii) 

 

B C 

D

B C 

A 

DBC  ACB  
BC = BC ( ) 
DBC = ACB = 90° 
DB = AC   ( (i) c.p.c.t.) 
 SAS  DBC ~  ACB 

(iv) DC = AB ( (iii) c.p.c.t.) 
CM = 2

1 DC ( )

CM = 2
1 AB




 

C B 

A 

6 cm 6 cm 

70° 70° 
AB = AC = 6 cm, B = C = 70° 

.21 BAC 
AB = AC  B = 3

1  ( )

.  B = C = 3
1 (90) = 30°

A + B + C = 180° (.p.) 
 A + 30° + 30° = 180° A = 120°. 

.22 DEF , DE = EF 
E = 70° 

. 

FE

D

 D = F = x 
D + E + F = 180° 

  ( ) 
 x + 70° + x = 180° 
 2x = 110° 
 x = 55° 
 D = F = 55°.   

(Theorem) (2) : 

C B 

1 2
A 

D 
 (Given) : ABC , AB = AC 

 (To prove) : B = C 
 (Construction) : AD  A 

1 = 2 
 (Proof ) :  ADB  ADC 

AD = AD  ( ) 
1 = 2  ( )  
AB = AC 

SAS  ADB ~  ADC 
B = C  (c.p.c.t.) 
Note :  : ADB = ADC (c.p.c.t.) 

 ADB + ADC = 180° ( ) 
ADB = ADC = 90° AD BC 

 BD = DC (c.p.c.t.) AD 
  AD  BC 

.23 ABC  DBC BC 
 A  D  BC 

 ( )  AD 
 BC  P  ( ) 

[NCERT] 



C B 

A 

P 

D

(i) ABD ~  ACD 
(ii) ABP ~  ACP 
(iii) AP  A D 

  (iv) AP  BC 
.  (i) ABD  ACD 

AB = AC  (ABC   
AD = AD ( ) 
BD = DC  (DBC   ) 
 SSS ABD ~  ACD 

(ii) ABP  ACP 
AB = AC   (ABC  

 ABP = ACP  {ABC   } 
AP = AP  ( ) 

  SAS  ABP ~  ACP 
(iii)  BAP = CAP ( (ii) c.p.c.t.) 

A  AP 
 ADB = ADC ( (ii) c.p.c.t.) 

 CD AP 
(iv) APB = APC ( (ii) c.p.c.t.) 

 APB + APC = 180°  ( ) 
APB + APB = 180° 
2APB = 180° 
APB = 90° = APC 
    PB = PC ( (ii) c.p.c.t.) 
AP, BC 

.24 ABC AB  BC 
AM PQR 

PQ  QR PN 
 ( ) : 

 

A 

B C M

P 

Q R N 
 (i) ABM ~  PQN  (ii) ABC ~  PQR 

.  (i) ABM  PQN   
AB = PQ ( ) 
AM = PN ( ) 
BM = QN          (  BC = QR 

 2
QR

2
BC  )

  SSS  ABM ~  PQN 
(ii) ABC  PQR  

AB = PQ ( ) 
B = Q  ( (i) c.p.c.t.) 
BC = QR ( ) 
 SAS  ABC ~  PQR 



   (1) 

(2) 

(3) 

(4) 



(5) 

(6) 

.25 

7 cm 

8 cm 

5 cm 
x

y z  
.  yz > xz > xy 

x > y > z. 
(

) 
.26 

D

E F70° 30° 
80° 

.  D > E > F 
EF > DF > DE 
{ 

 } 
.27 ACD 

(i) ACD, ABC  (ii) ACD, A 
A 

B C 
70° 40° D

.  ACD + 40° = 180° ( ) 
ACD = 140° 

 A + B = ACD 
 (  = ) 

A + 70° = 140° A = 140° – 70° 
A = 70° 

 ACD > B 
 ACD > A 

.28  E > A  C > D. 

E
B

A
C 

D

 AD > EC. 
.  ABE 

 E > A 
 AB > BE  .... (i) 
BCD 
 C  > D 
 BD > BC   ....(ii) 
(i)  (ii) 
AB + BD > BE + BC AD > EC 

.29 AB  CD ABCD 
( ) 

 A > C.  [NCERT] 
D 

A 

B C  
.  AC 



D

A 

B C

1
2

3 4
 

ABC  AB < BC  { AB  } 
3 < 1  ……(1) 
{

 } 
ADC  
AD < CD     CD 
4 < 2  …..(2) 
(1)  (2) 
3 + 4 < 1 + 2 
C < A 

 A > C 
.30 PR > PQ  PS  QPR. 

PSR > PSQ.    [NCERT]
P 

Q S R 
.  PQR  PR > PQ  

Q > R ……(1) 
{  } 

 1 = 2   ( PS ) …..(2) 

P 

Q S R

1 2

 
 PQS  PSR = Q + 1 …..(3) 

(  = ) 
P 

Q S 

1

 
 PSR  PSQ = R + 2 …..(4) 

 (1), (2), (3), (4)  PSR > PSQ 

.31 AD, BE  CF ABC 
 ABC 

. BCE  BFC 
 BC =  BC 

BE = CF   [ ] 
 RHS , 
A

F E

C D B  
BCE ~ BFC.   

 B = C  

 AC = AB .... (i) 
[

] 
 ABD ~ ABE 

B =A  
[ ] 



 AC = BC ....(ii) 
[ ] 
(i)  (ii) 

AB = BC = AC 
 ABC 

.32  AD = BC  BD = CA 

 

A B

D C  
 ADB = BCA 

  DAB = CBA 
.  ABD  ABC    

AD = BC [ ] 
BD = CA [ ] 
AB = AB [ ] 

SSS 
ABD ~  CBA     DAB = ABC 



 DAB = CBA  
.33  PQ > PR  QS  RS 

Q R
P

S

RQ  
 SQ > SR. 

.  PQR 
 PQ > PR   [ ] 
PRQ > PQR 

 2
1 PRQ > 2

1 PQR 

 SRQ > SQR 





 PQRPRQ

QSRS

 SQ > SR 
[ ] 

.34 [NCERT] 
L 

M 
x° y° N

 x > y  M > N. 
. 

LMN + xº = 180º .... (i) 
  [ ] 

 LNM + yº = 180º ....(ii) 
  [ ] 

 LMN + xº = LNM + yº 
 x > y 

 LMN < LNM 
 LNM > LMN 
 LM  > LN  
[ ] 

.35 AB > AC 
 AB > AD. 

B D C

A

 
.  ABC 

 AB > AC    [ ] 
 ACB > ABC  .... (i) 

[ ] 
 ACD  CD B 

ADB 
 ADB > ACD  







 

  ADB  > ACB ... (ii) 
[ ACD = ACB] 

(i)  (ii) 
ADB > ABC 

 ADB > ABD [ ABC = ABD] 
 AB > AD 

 [ ] 
.36 

.  (Given) :   ABC 
AD 

A

B D C 

E
 (To prove) : AB + AC > 2 AD 

 (Construction) :  AD  E 
 AD = DE EC 

 (Proof) : s ADB  EDC 

AD = DE   [ ] 
BD = DC [ D, BC ] 

 ADB = EDC [ ] 
 SAS 

ADB ~  EDC  
 AB = EC     

 AEC 

AC + EC > AE [   
    ] 

  AC + AB > 2 AD     
  ABECAD2DEADAEDEAD   

.37 PQR S 

SQ + SR  < PQ + PR. 
P

S T

RQ  
.  (Given) : S  PQR 

 (To Prove) : SQ + SR<PQ + PR 
(Construction) : QS  PR 

 T 
 (Proof) :  PQT 

 PQ + PT > QT 





  Δ  

 PQ + PT > QS + ST .... (i) 
  [ QT = QS + ST] 

RST 
ST + TR > SR ....(ii) 

(i)  (ii) 
 PQ + PT + ST + TR > SQ + ST + SR 
 PQ + (PT + TR) > SQ + SR  
 PQ + PR > SQ + SR  
 SQ + SR < PQ + PR.  



.38 PQR  S QR 
 PQ + QR + RP > 2 PS. 

P

Q S R 
.  PQS 

PQ + QS > PS ... (i) 
[   

] 
PRS 

 RP + RS > PS ....(ii) 
(i)  (ii) 
 (PQ + QS) + (RP + RS) > PS + PS 
 PQ + (QS + RS) + RP > 2 PS  
 PQ + QR + RP > 2 PS  

[ QS + RS = QR] 
.39 PQR QR T 

S  RT = ST. 
Q

T

R P

S

 PQ + PR > QS. 
.  PQR 

 PQ + PR > QR  
 PQ  + PR > QT + RT [ QR = QT + RT] 
 PQ + PR > QT + ST     .... (i) 

[ RT = ST ( )] 
QST 
 QT + ST > QS ....(ii) 
(i)  (ii) 

PQ + PR > QS. 
.40 OBA 

. O
198° 

BA  

 AOB + 198° = 360° 
 AOB = 360° – 198° = 162° 
  OA = OB = 
 A = B = x (let) 

  x + x + 162° = 180° (a.s.p.) 
 2x + 18° 
 x = 9° 
  OBA = 9°. 



1. 

2. 

3. 

4.  "
" 

5. 

6.  180º 
7. 

8. ABC  DEF
A D, B  E  C  F 

ABC ~  DEF ABC DEF 
9. 

 (SAS ). 
10. 

(ASA ). 
11. 

 (AAS ). 
12. 

(SSS ). 

13. 

 (RHS ) 
14. 
15. 

16. 

17. 

18. 
" "

19. 

20.




