
 





 : 

 :

O


(i) 
(ii) 

(iii) 




1 : 

: O P 
AB 

O

A P Q B
R

: OP  AB. 
: AB P Q OQ 

: P AB Q 

 Q 
OQ R 

, OR < OQ [ ]  ....(i) 
, OP = OR [ ]    ...... (ii) 

 OP < OQ [ (i)  (ii) ] 
, P AB O 

OP 



O AB 
OP 
, 

 OP  AB 
2 : ( -1 ) 

: O OP 
AB, P 

OP  AB 
O

A P Q B
: P AB 

: AB P Q OQ 

: 

  OP  AB  O AB OP 
  OP < OQ 
  Q 

[ OP OP < OQ ] 
AB P 

 AB P 
P AB 

3 : 

: O A 
AP AQ 

O
P

Q
A

: AP = AQ 

: OP, OQ  OA 
: P AP P 

OP  
 OP  AP 

, OQ  AQ 
OPA  OQA , 

OP = OQ [ ] 
 OA = OA [ ] 
 OPA ~  OQA [RHS– ] 

, AP = AQ 
4 : 

- 
(i) 
(ii) 

: O A 
AP  AQ 

O
P

Q
A

: AOP =AOQ 
  OAP = OAQ. 

: AOP AOQ , 
AP = AQ [ ] 
OP = OQ [ ] 
OA = OA [ ] 
 AOP  AOQ [SSS– ] 

, AOP = AOQ  OAP = OAQ 
   

Ex.1 10 cm P 8 cm 
PT 

Sol.  O P 



O P

T

OP = 10 cm 
PT PT = 8 cm 

OT 
, T  PT  T 

OT 
  OT  PT 

OTP , 
OP2 = OT2 + PT2      [ ] 

   OT = 22 PTOP   = 22 )8()10(   cm 
= 36 cm = 6 cm. 

6 cm 
 

Ex.2 5 cm PQ 
8 cm P Q 

T TP 
- 

P Q

T

R

O

Sol.  OP OT OT, PQ 
R 

, TP = TQ  PTR = QTR. 
  TR  PQ TR, PQ 

 PR = RQ = 4 cm. 
OR = 22 PROP  = 22 45    cm 

 = 1625  cm = 9 cm = 3 cm 
 TP = x cm  TR = y cm. 

TRP , 
TP2 = TR2 + PR2 

   x2 = y2 + 16  x2 – y2 = 16           .... (i) 
OPT 

  TP2 + OP2 = OT2 
   x2 + 52 = (y + 3)2  [ OT2 = (OR + RT)2] 

 x2 – y2 = 6y – 16                ....(ii) 
(i)  (ii)  

6y – 16 = 16  6y = 32  y = 3
16

(i) y = 3
16 , 

x2 = 16 + 
2

3
16 


  = 


 169

256  = 9
400

  x = 9
400 = 3

20

 TP  = x cm = 



3

20 cm
 = 6.67 cm 

Ex.3 O T 
TP  TQ 

PTQ = 2OPQ 
Sol.  : O 

T T TP 
TQ P Q 

xº
T

Q P
O

: PTQ = 2OPQ. 
:  PTQ = xº , 

TQP + TPQ  + PTQ = 180º 
[ 180º ] 
 TQP + TPQ = (180º – x)            ....(i) 



, TP = TQ 
 ,  TP = TQ 

  TQP = TPQ 
= 2

1 (180º –x)= 


  2
xº90

 OPQ = (OPT–TPQ) 
= 90º – 


  2

xº90 = 2
x

 OPQ = 2
1   PTQ

 PTQ = 2OPQ 
Ex.4 

Sol.  : O  AB 
P 

A BP

O

: AP = BP 
: OP 

: AB P 
P OP 

 OP  AB 

 OP, AB 
, AP = BP 

Ex.5 

Sol.  : O AB 
A B CD 

EF 
: CD || EF 

: A CD 
 BAD = 90° 

B EF 
 ABE = 90°  

, BAD = ABE ( 90º ) 

 CD || EF 
 

Ex.6 

Sol.  : O A B 
CD  EF 

: AOB 
: OA OB 

OG || CD 
: OG || CD AO 

 CAO + GOA = 180° 
   GOA = 180°  CD
   GOA = 90°    

, GOB = 90°   
GOA + GOB = (90° + 90°) = 180° 
 AOB 

, AOB O 



Ex.7 

Sol.  : O P 
PA  PB OA 

 OB 
: APB + AOB  = 180° 

: 

O
A

B
P

 PA OA OAP = 90°, 
 PB  OB  OBP = 90°. 
 OAP + OBP = 90°.   

, APB + AOB = 180° 
[ 360° ] 

Ex.8 ABC BC, 
CA  AB D, E, F 

AF + BD + CE = AE + CD + BF 
= 2

1  (ABC ) 
Sol.  

 AF = AE .... (i) [A ] 
BD = BF ..... (ii) [B ] 
CE =CD  ..... (iii) [C ] 

 (i), (ii)  (iii) , 
(AF + BD + CE) = (AE + BF + CD) = k ( ) 

ABC = (AF + BD +CE) 
 + (AE + BF + CD) 

 = (k + k) = 2k 
 k = 2

1  (ABC ) 
AF + BD + CE = AE + CD + BF 

= 2
1  (ABC ) 

Ex.9 ABC BC P 
AB AC Q R 

AQ = 2
1 ( ABC ) 

Sol.  

 AQ = AR .... (i)  [A ] 
BP = BQ .... (ii)  [B ] 
CP = CR .... (iii)  [C ] 

ABC 
= AB + BC + AC 
= AB + BP + CP + AC  
= AB + BQ + CR + AC   [(ii) (iii) ] 
= AQ + AR 
= 2AQ [(i) ] 

, AQ = 2
1  (ABC ) 



Ex.10 

Sol.  O , P 
PT PT' 

P 

 OP PT , OPPT 
 OPT = 90°  OPT = 90° 
 OPT = OPT    

PT  PT

 

Ex.11 ABCD 

 D R

Q
S

A P B  
AB + CD = AD + BC 

Sol.  

 AP = AS ....(i)  [A ] 
 BP = BQ ....(ii)  [B ] 
 CR = CQ ....(iii) [C ] 
 DR = DS ....(iv) [D ] 

  AB + CD = (AP + BP) + (CR + DR) 
= (AS + BQ) + (CQ + DS) 

  [(i), (ii), (iii), (iv) ] 
= (AS + DS) + (BQ + CQ) 
= (AD + BC). 
, (AB + CD) = (AD + BC) 

Ex.12 

Sol.  

: ABCD 
O 
: AB = BC = CD = AD 

 : 

 AP = AS  .... (i) [A ] 
 BP = BQ .... (ii) [B ] 
 CR = CQ .... (iii) [C ] 
 DR = DS .... (iv) [D ] 
 AB + CD = AP + BP + CR + DR 

= AS + BQ + CQ + DS 
[(i), (ii), (iii), (iv) ] 

= (AS + DS) + (BQ + CQ) 
= AD + BC 
, (AB + CD) = (AD + BC) 

  2AB = 2AD  
[ ] 
 AB = AD 
 CD = AB = AD = BC 

, ABCD 
Ex.13 

Sol.  : O 
ABCD 

: AOB+ COD = 180° 
 BOC + AOD = 180°   
: OP, OQ, OR  OF 
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: 

 1 =  2,  3 =  4,  5 =  6 
 7 = 8 
, 1 + 2 + 3 + 4 + 5 + 6 

        + 7 +8 = 360° [ ] 
2 (2 +3) + 2 (6 + 7) = 360° 

2 (1+ 8) + 2(4 +5) = 360° 
2 + 3 + 6 +7 = 180°  

1 +8 + 4 +5 = 180° 
 AOB + COD  = 180°  

  AOD + BOC = 180° 
 

Ex.14 , PQ  RS 
O 

AB C PQ A 
RS B 

AOB = 90º 
Sol.  : O 

PQ RS AB 
C PQ RS A 

B 
:  AOB = 90º 

: PA  RB P 
 R POR 

  OPA = 90º  ORB = 90º 
 OPA  + ORB = 180º 

 PA || RB 

  12    34 
, PA|| RB AB 

  RBAPAB    = 180° 
 )21(   + )43(   = 180° 
  12  + 32   = 180°  

  [  2  = 1   4   3  ] 
   )31(2   = 180°  
   31   = 90°   

AOB , 
AOB + 1 + 3 = 180° 

[ 180° ] 
 AOB + 90° = 180° 
 AOB = 90°   

, AOB = 90° 
 

Ex.15 ABC  B 

6 cm 8 cm 

Sol.  

x cm   
AB, BC CA 

D, E, F O 
, OD = OE = OF = x cm 



AB = 8 cm  BC = 6 cm 

AF = AD = (8 – x) cm,  
CF = CE = (6 – x) cm. 
 AC = AF + CF = (8 – x) cm + (6 – x) cm 

 = (14 – 2x) cm. 
 , AC2 = AB2 + BC2  

 (14 – 2x)2 = 82 + 62  = 100 = (10)2  
 14 – 2x = 10   x = 2 or x = 12 
 x = 2 [x = 12  ] 

2 cm 
 

Ex.16 P 13 cm P 
12cm 

Sol.  

    90OTP
OTP , 

  OP2  = OT2 + PT2 
  132 = OT2 + 122 

 OT2 = 132 – 122  
        = (13 – 12) (13 + 12) = 25 

  OT = 5 
5 cm 

 

Ex.17 
25 cm 

7 cm 
Sol.  P O 

PT, P 
OP = 25 cm  OT = 7 cm. 

   90OTP  
OTP , 

OP2  = OT2 + PT2 
 252  = 72 + PT2 

  PT2 = 252 – 72  = (25 – 7) (25 + 7) = 576 
  PT = 24 cm 

P = 24 cm 
Ex.18 , AB = AC , 

BE = EC 

Sol.  


  AD = AF [A ] 
BD = BE [B ] 
CE = CF [C ] 

, 
 AB = AC 

   AB – AD = AC – AD 
 [ AD ] 

   AB – AD = AC – AF  [(i) ] 
   BD = CF    BE = CF [(ii) ] 
   BE = CE  [(iii) ] 
 

Ex.19 XP XQ, X  O 
R 



, XA + AR = XB + BR. 
Sol.  

  XP = XQ .... (i) [X ] 
AP = AR .... (ii) [A ] 
BQ = BR .... (iii) [B ] 

 ,  XP = XQ 
  XA + AP = XB + BQ 

 XA + AR = XB + BR 
[ (i)  (ii) ] 

Ex.20 PA  PB O P 
M 

PA K PB N 
KN = AK + BN 

Sol.  

 PA = PB     .... (i)  [P ] 
KA = KM  .... (ii)  [K ] 

, NB = NM .... (iii)  [N ] 
(ii) (iii) 

  KA + NB = KM + NM 
 AK + BN = KM + MN  AK + BN = KN 

Ex.21 ABCD D = 90° 
(O, r) AB, BC, CD  DA 

P,Q,R S 
BC = 38 cm, CD = 25 cm  BP = 27 cm  r 

Sol. 

 ORD = OSD = 90° 
 CD 

A P B

S O

R 

 
D = 90° , OR = OS, 

ORDS 

  BP = BQ 
        CQ = CR 
 DR = DS 

, 
BP = BQ 

  BQ = 27  [BP = 27 cm ( )] 
  BC – CQ = 27   

 38 – CQ = 27  [BC = 38 cm ] 
 CQ = 11cm    
 CR = 11cm   [CR = CQ ] 
 CD – DR = 11    

  25 – DR = 11  [CD = 25cm ] 
  DR  = 14 cm  

, ORDS 
, OR = DR = 14 cm 

, r = 14 cm 
 

Ex.22 

Sol.  AB O 
AP BP A B 

P OP 
OP, AB C 

PAC = PBC. 
PCA  PCB ,  -



A
O

B
C P

 PA = PB  [ ] 
  APC = BPC 

[PA  PB, OP ] 
, PC = PC [ ] 

 , SAS – - 
  PAC ~  PBC  PAC = PBC 

Ex.23  O PA  PB 
AOBP 

Sol.  

 OA AP   OB BP 
 OAP = 90°  OBP = 90° 
 OAP +OBP = 90° + 90°       ....(i) 

OAPB , 
  OAP + APB + AOB + OBP = 360° 

  (APB + AOB) + (OAP +OBP) = 360° 
  APB + AOB + 180°  = 360°  

APB + AOB  = 180°            ....(ii) 
(i)  (ii) , 

AOBP 

Ex.24 C(O,r) C(O, r/2) A 
C(O, r) AB, 

C (O, r/2) C 
AC = CB 

Sol.  OA, OC OB , OCA 

    90OCA
OCA  OCB , 

 OA = OB = r 
 OCA = OCB = 90° 

 OC = OC 
 , RHS 

 OCA ~  OCB 
  AC = CB 

 

Ex.25 

Sol.  AB CD 
M N 

, 
AB = CD 
AB CD 

  OM = ON =
, AB  CD 

, 
AB = CD. 




