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51 )   

        .

)	   .  ,   
,  ,    .

)	     .

)	  , ,  .

)	    .

)	  ,  , ,   
  .    
.

)	    ,   .

)	  , ,  ,  , 
   .

	 )	     ,  
 ,   .

)	  ,     .

)	          
     ,   
  .

)	       14   
    .

 
 - IV A

 
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 

•    		  •   .

•    		 •    

•          

•   		  •    

: D ABC   BC   AD.

	 D PQR   QR  PS.

	 A( D ABC) 
A( D PQR) 

  =  

1

2
 ́  BC ́  AD

1

2
 ´ QR ´ PS 

 
A

P

B QD SC R
 1.1  1.2

 

     . a, b     
m

n
,  

a, b    mःn     .

        .     

         .

     .

   = 
1

2   ´ 



    ( Ratio of areas of two triangles)

     .

1 
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		  \  A(D ABC) 
A(D PQR) 

 	=  
BC ́  AD 
QR ´ PS 

	            

 .

		      b1  h1    b2  h2    

		   = 
b1 ´ h1

b2 ´ h2

		        .

 1	 ः	      -

 			 
A(D ABC) 
A(D PQR) 

= 
BC ´ h
QR ́  h

 = 
BC 
QR 

 

		  \	
A(D ABC) 
A(D PQR) 

= 
b1 
b2

	 ः	          .

 2	 ः	      -

 1.4 1.3

A P

B QD SC R

h h

 1.5

C

A D

P

Q B

h2

h1 		  A(D ABC) 
A(D APB) 

 = 
AB ́  h1

AB ́  h2

 

				  

	 \	A(D ABC) 
A(D APB) 

 = 
h1

h2

	 ः	             .
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:

		      .

(i) 								         (ii)

�����������     �����������

. (1)				 

A( D ABC) 
A( D APQ) 

 = 
  ́   
  ́  

 =  A(D LMN) 
A(D DMN) 

 = 
  ́   
  ́  

 = 

 1.6

A

B P QR C

 1.7

(iii)		  .. AB    ‘M’ 

		  D ABC    .. CM.

		  \ A(D AMC)
A(D BMC)

  =  

					     =  =  

		   .  1.8

C

A BM

 

.. AE ^ .. BC, .. DF ^ .. BC 

AE = 4, DF = 6    
A( D ABC)
A( D DBC)   

.

 1.9

A

D

B E FC

	 ः	
A( D ABC)
A( D DBC) 

 = 
AE
DF 

 ..........      .

		

			   = 
4

6   = 
2

3    		

D

P

L

M NQ
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	 ः	 D ABD, D ADC, D ABC  

     

A     

   .

		  BC = 15,	 DC = 6  \ BD = BC - DC = 15 - 6 = 9

		
A( D ABD)
A( D ABC) 

 = 
BD
BC 

 ..........       

							       .	

 				         =  
9

15    =    
3

5                       

		  A( D ABD)
A( D ADC) 

 = 
BD
DC 

 ..........       

							       .	

		       	 =    
9

6   = 
3

2  

. (3)

 1.10

 1.11

D CB P

A

. (2)		 D ABC   BC  DC = 6, BC = 15  ‘D’   . 

		  A(D ABD) : A(D ABC)  A(D ABD) : A(D ADC)  .

A D

CB P

c ABCD  .  BC  

P    .    

    . 

	 ः	 c  ABCD   .

		  \ AD || BC     AB || DC

		  D ABC,  D BDC   .

       .     

    . 

		  D ABC  D BDC  BC    ,  

		    A(D ABC) = A(D BDC)

		  D ABC  D ABD  AB       

		  \ A(D ABC) = A(D ABD)
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. (4)		
 D ABC   AC  

AC = 16, DC = 9  ‘D’  .

BP ^ AC,    .

i) 
A( D ABD)
A( D ABC)              ii)  

A( D BDC)
A( D ABC)                 

iii) 
A( D ABD)
A( D BDC)     

B

P

D

A

C
 1.12

	 ः	 D ABC   AC    P  D    D ABD, D BDC, 

D ABC, D APB      ‘B’      

AD, DC, AC, AP   .     .    

   . AC = 16, DC = 9 

		  \ AD = 16 - 9 = 7

		  \	 
A( D ABD)
A( D ABC) 

 = 
AD
AC 

 = 
7

16
 . . . . . . . . (   )

			    
A( D BDC)
A( D ABC) 

 = 
DC
AC 

 = 9

16
 . . . . . . . . (   )

			    A( D ABD)
A( D BDC) 

 = 
AD
DC 

 = 7

9
  . . . . . . . . (   )

 .

•	             

.

•	          .

•	          .

 1.1

1.	    9   5    10   6    

   .
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2.	   1.13  BC ^ AB,  

	 AD ^ AB, BC = 4, AD = 8 

	
A( D ABC)
A( D ADB) 

  .

4.	  AP ^ BC, AD || BC,  

	  A(D ABC) ः A(D BCD)  

.

 1.15

3.	   1.14  .. PS ^ ..  

RQ .. QT ^ .. PR.    

RQ = 6, PS = 6, PR = 12  QT  

.	

5.	  , PQ ^ BC,  AD ^ BC  

         .

 i) A( D PQB)
A( D PBC) 

          ii) 
A( D PBC)
A( D ABC)   

iii) 
A( D ABC)
A( D ADC)         iv)  

A( D ADC)
A( D PQC)      1.16

D

C

A B

 1.13

 1.14

P

Q

T

R S

P

A

B C

D

P

Q

A

B CD
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.

   (Basic Proportionality Theorem)  

 :		             

         .

 :	D ABC    l ||  .. BC,  l 
 AB  P   AC  Q 
 .

	ः	 AP
PB 

 = AQ
QC 

 

	 ः	 .. PC, .. BQ  .

	 ः	 D APQ   D PQB      .

		  \ A(D APQ)
A(D PQB) 

 = 
AP
PB 

 		  .......... (,  ) ..... (I)

		    A(D APQ)
A(D PQC) 

 = 
AQ
QC 

 	 ......... (,  ) ..... (II)

		  D PQB, D PQC   .. PQ , .. PQ || .. BC 
		   D PQB, D PQC   .

		  \ A(D PQB) = A(D PQC)	 .......... (III)

		  \ A(D APQ)
A(D PQB) 

 = 
A(D APQ)
A(D PQC) 

    .......... [(I), (II)  (III)] 

		  \ AP
PB 

 = AQ
QC 

	       		  .......... [(I), (II)]  

   . (converse of B.P.T.)

 :	             

      .

		   1.18   l  D ABC   AB,  AC   P, Q  

		  .  AP
PB 

 = 
AQ
QC

   l || .. BC.

 1.17

P Q

A

B C

l
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	 	     

		  .

 ः
	 •	 D ABC     .

	 •	   ÐB   

.  AC     

D   .

	 •	   .

		  AB=  ..    BC=  .. 

		  AD=  ..    DC=  ..

	 •	
AB
BC 

  
AD
DC     .

A

B C

D

 1.19

 :	D ABC  Ð C   .. AB  E 

  .

 ः AE

EB
 = 

CA

CB

 ः 	 B ,  CE    . 

   AC  D   . A B

C

D

E

 1.20

 1.18

A

B C

QP l

	 •	      .

	 •	         .  

    .

.

   (Theorem of an angle bisector of a triangle)                   

 :		           

 .
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P

A

B

C
N

M

 1.22

	 ः 	  CE ||  BD,  AD 

			   \  Ð ACE @ Ð CDB			  .......... ( )...(I)

			    BC  

				      Ð ECB @ Ð CBD			  .......... ( )...(II)

			    Ð ACE @ Ð ECB 		 .......... ()...(III)

			   \ Ð CBD @ Ð CDB 			  .......... [(I), (II), (III)  ]

			   D CBD ,  CB @  CD 	.......... (  )

			   \ CB = CD 				    ...(IV)

			   , D ABD , .. EC ||  BD	 .......... ()

			   \	 AE
EB

 = 
AC
CD

				    .......... (  )...(V)

			   \ AE
EB

 = 
AC
CB

				    .......... [(IV), (V)  ]

	 (1)     

    

 .

		  

A

B CD

N

M

 1.21

  :

      .

   1.21    D ABC  .

  DM ^ AB, DN ^ AC  .

	 (2)     

    

   . 

  .
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 ः
•	    .
•	  l, m, n   .
•	 t1,  t2    .
•	 t1  AB, BC  .
•	 t2  PQ, QR  .

•	
AB
BC 

 ,  
PQ
QR 

    .     .

 ः	 l ||  m ||  n

		  t1, t2    

		  t1      A, 

B, C  . t2  

    P, Q, R 

 .

 ः	
AB
BC 

  =  
PQ
QR 

P

Q

A l

B m

C n

D

t1

t2

R

 1.24	 ः	 .. PC .   m  D   .

		  D ACP  BD || AP

            		 \  
AB
BC 

 = PD
DC 

. . . . . (I)  (  )

     		  D CPR    DQ || CR

           		  \  
PD
DC 

 = 
PQ
QR 

. . . . . (II) (  )

           		  \  
AB
BC 

 = 
PD
DC 

 = 
PQ
QR 

.. . . . . (I),(II)  .

  . (Converse of angle bisector of triangle)

	 D ABC   BC  
AB
AC 

 = 
BD
DC 

,  D    AD, Ð BAC  

	   .

  ,   
(Property of three parallel lines and their transversal)

P

Q

A l
B m

C n

t1

R

t2

 1.23

\  
AB
BC 

 = 
PQ
QR 

 :	  ,           
     .
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 1.27

(1)   

DABC .. PQ || .. AC 

BP
PA 

 = BQ
QC

(3)   

DABC  ÐABC 

 BD, A-D-C,

  
AB
BC 

= AD
DC 

(4)      

	  AX ||  BY ||   CZ

	 l ,   m     A,

B, C  X, Y, Z   

	  
AB
BC 

= 
XY
YZ 

  .

 1.25

P

Q

A

B C

X Y

A lB

m

C

Z

A

B C

D

(2)    .

D PQR    P-S-Q; P-T-R

 
PS
SQ

 = 
PT
TR 

 

.. ST || .. QR.

 1.28

 1.26

P

Q

TS

R

 .
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��   ���

. (1)		 D ABC  DE || BC ( 1.29)
	 DB = 5.4 .., AD = 1.8 .. 
EC = 7.2 ..  AE  .

	 ः	 D ABC  DE || BC	

	   	 \  AD
DB 

 = AE
EC 

 ..... (  )

 	  	 \ 1 8

5 4

.

.
 = AE

7.2 
  

		  \ AE ´ 5.4 = 1.8 ´ 7.2

		  \ AE = 
1 8 7 2

5 4

. .

.

´
   = 2.4

		  AE = 2.4 ..

. (2)		  1.30  D PQR  .. RS  Ð R  .

      		  PR = 15, RQ = 20, PS = 12
		   SQ  .

	 ः	 D PRQ  .. RS, Ð R  

           		
PR
RQ 

 = 
PS
SQ 

 . . . . . . (  )

	      15

20
 = 

12
SQ 

  

	   	 SQ = 
12 ´ 20

15
 = 16

		  \   SQ = 16

P

Q

O O

R

S

 ः   1.31, AB || CD || EF 
  AC = 5.4, CE = 9, BD = 7.5  
  DF   .

	 ः	 AB || CD ||  EF

		  AC
 
 = DF  . . . . . ( )

		
5 4

9

.
 = DF   	 \ DF = 

A B

C D

E F

 1.30

 1.31

 1.29

A

B C

D E



13

 ः   

DABC   BD, ÐABC  

. A-D-C .. DE ||  

BC, A-E-B,    AB
BC 

 = 
AE
EB 

  .

 1.33

 1.32

 1.34  1.35

A

B C

DE

 1.36

P

Q R3.5 1.5

37

M

P

Q

R

M

3.
6

4

9

10

2.	 D PQR  PM = 15, PQ = 25, 

PR = 20, NR = 8    NM  

RQ   ?  

.

P

QR

N M

P

Q

R
6

8

10

7
M

	 ः	 D ABC   BD, Ð B  .

	    		 \ AB
BC 

 = AD
DC 

 	 .......... ( ) .......... (I)

		  D ABC  DE || BC

			       AE
EB 

 = AD
DC 

  	 .......... (. . . . . . . . . . . ) .......... (II)

			     
AB

 = 
EB 

 	 .......... (I), (II)  

 1.2

1.	        .      PM,  
	 Ð QPR    .

(1) 	 (2)	 (3)
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3.	 D MNP  NQ  Ð N  

. MN = 5, PN = 7, MQ = 

2.5  QP  .

6.	 1.40     QP 

 .

7.	 	  1.41  AB || CD || FE   

	 x    AE  

.

 1.37

 1.38

 1.39

 1.40

P Q

A

B C
60°

60°

P

Q N

M

2.5
5

7

P Q

A B

CD

4.	 	     . 

	   
AP
PB 

 = AQ
QC 

  .

5.	 	 ( ) ABCD 

		  AB ||  PQ ||  DC 

 AP = 15, PD = 12, QC = 14 

 BQ  .

P

Q

N

M

40

25

14

A
x

B

C

D

E

F8

12

4

 1.41
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8.	 D LMN   MT, Ð LMN  

.

	 LM = 6, MN = 10, TN = 8  LT  

 .

9.	 	 D ABC  .. BD, Ð ABC  

	 . AB = x, BC = x + 5,  

	 AD = x – 2, DC = x + 2 

		   x  .

10.	   1.44   

 X     
 X     

.   .. PQ || 
.. DE, .. QR || .. EF  
	 .. PR || .. DF  

    .

P

X

Q
FE

D

R

 1.42

T

L

NM

6

10

8

A

x

x - 2

x + 2

x + 5B C

D

 1.43

 1.44

	ः	 D XDE  PQ || DE 	 ..........  

				    \ XP
 
  = 

QE 
	 .......... (I) (  )

				    D XEF  QR || EF 	 .......... 

				    \  =  	 ..........(II) 	

			 

				    \  =   	 .......... (I), (II)  .

				    \ .. PR || .. DF 	 .......... (   )

11«.		  D ABC  AB = AC, Ð B  Ð C    AC,  AB 

  D, E  .  .. ED || .. BC  .
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 .

  (Similar triangles)

D ABC  D DEF  Ð A @ Ð D, 
Ð B @ Ð E, Ð C @ Ð F   

 AB
DE 

 = BC
EF 

 = AC
DF 

  

 DABC, DDEF   . 1.45

A

B C

D

E F

 1.46

P

A

QB RC

		  D ABC, D DEF   D ABC ~ D DEF  .

.

   (Tests for similarity of triangles)

           

      .       

     .     

    .        

 .        .  

          .

  ...  (AAA test for similarity of triangles)

          

     . 

      D ABC, D PQR  ABC « PQR 

  Ð A @ Ð P,  Ð B @ Ð Q,  

Ð C @ Ð R,  D ABC ~ D PQR.
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 

...   

	 ः	 D ABC, D PQR 

	  	 Ð A @ Ð P, Ð B @ Ð Q,
		  Ð C @ Ð R.

	ः	 D ABC ~ D PQR

	 ः	 D ABC  D PQR    . AM = PQ, AN = PR.  AB  
M , AC  N  .   D AMN @ D PQR  . 

		   MN || BC  .

     
AM
MB

 = AN
NC

 

	 , 
MB
AM

 = NC
AN

 		  .......... ( )

		
MB + AM 

AM
 = 

NC + AN 
AN

 	 .......... ( ) 

		     \ 
AB
AM

 = AC
AN

		     \   AB
PQ

 = AC
PR

.  
AB
PQ 

 = BC
QR

   .

		     \   
AB
PQ 

 = BC
QR

 = AC
PR

  	 \ D ABC ~ D PQR

 1.47

NM

P

Q

A

B C

R

  ..  (AA test for similarity of triangles) 

          

      ,      

  .            

     ()     .

              

  .

    ..  .
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...    (SAS test for similarity of triangles)

                        

.           . 

 1.49

 1.50

 :  D KLM,  D RST 

		  Ð KLM @ Ð RST

		
KL
RS 

 = 
LM
ST

 

		   D KLM  ~  D RST 1.48

L SM
1

T2

K
1.5

3

R

...   ( SSS test for similarity of triangles )

	           

            

.     ...  .

., 	D PQR  D XYZ ,

	
PQ
YZ 

 = QR
XY 

 = 
PR
XZ 

  

	 D PQR ~ D ZYX

Z

L

M

X

Y N

Z

P
X

Q

Y
R

. (1)		 D XYZ  Ð Y = 100°, 
		  Ð Z = 30°, 
		  D LMN  Ð M = 100°, 
		  Ð N = 30°, D XYZ, D LMN    
		   ?

		     ?

   :

(1) D ABC ~ D ABC -  (Reflexivity)

(2)  D ABC ~ D DEF   D DEF ~ D ABC -  (Symmetry)

(3)   D ABC~D DEF , D DEF ~ D GHI  D ABC ~ D GHI- (Transitivity)

���   ���
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 1.51

 1.52

	 ः	 D XYZ, D LMN , 

		  Ð Y = 100°, Ð M = 100° \ Ð Y @ Ð M

		  Ð Z = 30°,   Ð N = 30°   \ Ð Z @ Ð N
		  \ D XYZ ~ D LMN .......... (..  ) 

		   Ð M @ Ð V ......... ()

		  \ D PMN ~ D UVW	......... (...  )

20 Z 30

M

P

X

NY

14 21

N10M

P

U

WV

3

5

6

	Ð Z @ Ð P  .  Ð Z, Ð P      

 .

	 	 \ D XYZ, D MNP   .

. (2)		  1.51      
		    ? 
		     ?

	 ः 	 D PMN, D UVW  

		
PM
UV 

 = 6

3
 = 2

1
, 

MN
VW 

 = 10

5
 = 

2

1

		  \  PM
UV 

 = 
MN
VW 

  

. (3)		  1.52     
		     ? 
		     ?

	 ः	 D XYZ , D MNP 

		  XY
MN 

 = 
14

21  = 
2

3 , 

		
YZ
NP 

 = 
20

30
 = 

2

3

		  \ XY
MN 

 = 
YZ
NP 
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. (4)  BP ^ AC, CQ ^ AB,  A – P- C, A-Q-B 
 D APB, D AQC    .

  ः        D APB,  D AQC   
	       Ð APB = °    (I)
	       Ð AQC = ° (II)
	 \ Ð APB @ Ð AQC .... (I), (II) .

	     Ð PAB @ Ð QAC .... (...............)

	 \ D APB ~ D AQC  ..... (.. ) 

. (5)		  ABCD   Q     2QA = QC,  

2QB = QD.  DC = 2AB  .

	 ः	 2QA = QC

		  2QB = QD    

	ः	 CD = 2AB   

	 ः	 2QA = QC  \ QA
QC 

 = 
1

2
 	 .......... (I)

		  2QB = QD \ QB
QD 

 = 
1

2
 	 .......... (II)

 		  \ QA
QC 

 = 
QB
QD 

  			   .......... (I), (II)  .

		  D AQB, D CQD  

		  QA
QC 

 =
QB
QD 

 			   .......... () 

       		  Ð AQB @ Ð DQC 		  .......... ( )

		  \ D AQB ~D CQD 		  .......... (...  )

		  \ AQ
CQ 

 = 
QB
QD 

 = 
AB
CD 

 	 .......... (  )

,	   
AQ
CQ 

 = 
1

2
  \ AB

CD 
 = 

1

2
  	

		  \ 2AB = CD

 1.54
D

Q

AB

C

P

Q

A

B C

 1.53
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 1.55

 1.3

2.	  1.56   ? 

   ?

3.	  1.57    8 , 4 

      

 .     

 6     

      ?

 1.56

 1.57

4.	 D ABC  AP ^ BC, BQ ^ AC

	 B- P-C, A-Q - C  

	 D CPA  ~ D CQB  . 

	   AP = 7, BQ = 8, BC = 12 

	  AC  .

 1.58
P

Q

A

B C

D

E

A

B

C

75°

75°

10 L

NM

P

3

Q

5

4

6

8 R

1.	  1.55  Ð ABC = 75°,
   Ð EDC =75°       

   ?

	      .

A

C
4

x6

8

P

Q R B
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5.	   () 

PQRS ,  PQ ||  SR, 

AR = 5AP, 	 AS = 5AQ 

	 SR = 5PQ  .

6.	  ABCD , ( 1.60) 
 AB ||  DC.  AC, 
BD   O    
. AB = 20, DC = 6, OB = 15 
 OD  .

 1.60

 1.59

7.	 c ABCD   . 

 BC  E   ,  DE 

 AB  T   .

	  DE ´ BE = CE ´ TE  .

8.	  .. AC, .. BD   

P      
AP
CP  = 

BP
DP 

   D ABP  ~  D CDP 

 .

S

P Q

A

R

D

O

AB

C

E

T

DA

B
C

D

P

A

B

C

 1.61

 1.62

9.	  D ABC  Ð BAC = Ð ADC  

  BC  D   . 

, CA2 = CB ´ CD  .
D

A

B C

 1.63
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 ः	D ABC ~  D PQR,  AD ^ BC,  PS ^ QR 

 ः	
A(D ABC) 
A(D PQR) 

 = 
AB2

PQ2 
 = 

BC2

QR2 = 
AC2

PR2 
 

	 ः	 A(D ABC) 
A(D PQR) 

 = 
BC ́  AD 
QR ´ PS 

 = 
BC
QR

 ´ 
AD
PS 

 	 .......... (I)

		  D ABD  D PQS 
		  Ð B = Ð Q 					     .......... ()

		  Ð ADB = Ð PSQ = 90°   
		  \ ..   D ABD ~ D PQS

		  \ 
AD
PS 

 = 
AB
PQ

  					     .......... (II)

		    D ABC ~ D PQR

		  \  AB
PQ

 = 
BC
QR 

 = 
AC
PR 

				    .......... (III)

		  (II), (III)  

		
A(D ABC) 
A(D PQR) 

 = 
BC
QR

 ´ 
AD
PS 

 = 
BC
QR

 ´BC
QR

 = 
BC2

QR2 = 
AB2

PQ2 
 = 

BC2

QR2

P

Q

A

B C
D

RS

 1.64

.

   . (Theorem of areas of similar triangles)

 :	            

 .
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������������   ������������

. (1) ः	 D ABC ~ D PQR , A (D ABC) = 16 , A (D PQR) = 25  AB
PQ

   

 .

	 ः	 DABC ~ D PQR

		  \ A(D ABC) 
A(D PQR) 

 = AB2

PQ2 		 .......... (      
								                 .)
		  \

16

25  = AB2

PQ2  	 \ AB
PQ

 = 4

5
 	.......... ( ) 

. (2)		       2:5    64 ...  

   ?

	 ः	 D ABC ~ D PQR 

		  D ABC    D PQR    .

		  \ A(D ABC) 
A(D PQR) 

  = ( )

( )

2

5

2

2  = 4

25
 .......... (   )

	
		  \ 64 

A(D PQR) 
  = 4

25

		  4 ´ A(D PQR) = 64 ´ 25

		  A(D PQR) = 
64 ´ 25

4  = 400

		  \    = 400 ...

. (3) 	  ABCD   AB ||  CD,  AC, BD   P 

		   A(D APB) 
A(D CPD) 

 = AB2

CD2

		  ः	  ABCD   AB ||  CD
			   D APB  DCPD  
			   ÐPAB @ ÐPCD ..... ( )
			   ÐAPB @ ÐCPD .....( )
			   \ DAPB ~ DCPD ..... (.. )

              	  A(D APB) 
A(D CPD) 

  = AB2

CD2 .......... (   )

 1.65

P

AB

C D
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 1.4

1.		        3:5     .

2.	 	 D ABC ~ D PQR  AB ः PQ = 2ः3,     .

		  A(D ABC) 
A(D PQR) 

 = AB2

 = 
22

32  =                                       

3.	 	 D ABC ~ D PQR, A (D ABC) = 16, A(D PQR) = 25,     .

		  A(D ABC) 
A(D . . . . ) 

  =  16
25

                 \   
AB
PQ

 =    

4.	 	 D LMN ~ D PQR, 9´A (DPQR ) = 16´A (DLMN),  QR = 20  MN  .

5.	 	    225 ..., 81 ...        

 12 ..      .

6.	 	 D ABC, D DEF    . A (DABC) ः A (D DEF)  = 1 ः 2  
	 AB = 4  DE   .

7.	 	  1.66  .. PQ || .. DE, A (D PQF) = 20 .. PF = 2 DP  

	 A( c DPQE)     .

      	 A(D PQF) = 20 ., 	PF = 2 DP, 	 DP = x    \ PF = 2x

                    DF = DP +  =  +    = 3x  

      	 D FDE, D FPQ  

		  Ð FDE   @  Ð   ( ) 

		  Ð FED   @  Ð   ( ) 

		  \ D FDE  ~ D FPQ	.......... (.. ) 

		  \ A(D FDE) 
A(D FPQ ) 

  =  =
( )

( )

3

2

2

2

x

x = 
9

4

	 A(D FDE) = 
9

4  A( D FPQ ) = 
9

4  ´  = 

		  A(c DPQE) = A( D FDE) - A( D FPQ)

			          		  =  -  

						      =  

P

D

E FQ
 1.66
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  1

1.	     ( )     .

	  (1)	D ABC, D PQR    

	
AB
QR 

 =
BC
PR 

 =
CA
PQ 

 

		    ?

		  (A)	D PQR ~ D ABC  

		  (B)	 D PQR ~ D CAB

		  (C)	D CBA	 ~ D PQR

		  (D)	D BCA ~ D PQR

	 (2) 	D DEF, D PQR , 
		  Ð D @ Ð Q, Ð R @ Ð E,  
		    ? 

		  (A)   
EF
PR 

 = DF
PQ 

    (B) 
DE
PQ 

 = 
EF
RP 

 

		  (C) 
DE
QR 

 = 
DF
PQ

      (D) 
EF
RP 

 = DE
QR 

 

	 (3)	 D ABC, D DEF  Ð B = Ð E, 
		  ÐF = ÐC, AB = 3 DE,     

	     ?

	 	 (A)                  
			       .
		  (B)     .
		  (C)      .
		  (D)     .

		  (A)	 2 2    (B) 4    (C) 8    (D) 4 2  

(4)	 DABC, DDEF    
, A (DABC) ः A (D DEF) 
= 1 ः 2, 	 AB = 4  DE 
  ?

 1.67

A

PR

Q

B C

 1.68

D

E F P

Q

R

 1.69

A

B C

D

E F

 1.70

A

B C

D

E F
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	 (5)  1.71  .. XY || .. BC     ?

 1.73

 1.71

 1.72

		  (A) 
AB
AC  = 

AX
AY       (B) 

AX
XB  = 

AY
AC            

		  (C) 
AX
YC  = 

AY
XB      (D) 

AB
YC  = 

AC
XB   

2.	 D ABC  B - D – C, BD = 7, 
	 BC = 20    .

		  (1) A(D ABD) 
A(D ADC) 

 

		  (2) A(D ABD) 
A(D ABC) 

          

		  (3) A(D ADC) 
A(D ABC) 

             

3.	        2:3    6 ..    

   ?

4.	 	 	  1.73  ÐABC = ÐDCB = 90°

	 AB = 6,  DC = 8 

	   
A( D ABC) 
A( D DCB)  = ?

5.	  1.74  PM = 10 .. 	

	 A(D PQS) = 100 ... 

	 A(DQRS) = 110 ...

	  NR .

6.	 D MNT ~ D QRS  T      5 , S     

 9  
A( D MNT) 
A( D QRS) 

   .

A

B C

D

6
8

P

Q

R

N SM

A

B CD

 1.74

A

B C

X Y
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7.	  1.75  A – D – C  B – E – C . 

.. DE ||  AB. AD = 5, 

	 DC = 3, BC = 6.4  BE .

 1.76

3

A

B C

D

x 6.4 - x

5

E
 1.75

P

Q

A
B

C

D

R

S

P

X

Q

Y

xxO
O RM

8.	  1.76 , .. PA, .. QB, 

.. RC  .. SD   AD  

. AB = 60, BC = 70, CD = 80,  

PS = 280,  PQ, QR, RS  

. 

9.	 D PQR  .. PM    
ÐPMQ, ÐPMR    

 PQ,  PR   X, 
Y  .  XY || QR  

.

	     .

	 D PMQ   MX  ÐPMQ  .

	 \	  =  .......... (I) (  ) 

   	 D PMR   MY  ÐPMR  .

	 \	  =  .......... (II) (  ) 

	  
MP
MQ 

 = 
MP
MR 

 .......... (M  QR    MQ = MR)

    	 \ PX
XQ 

 = 
PY
YR 

  

     	 \  XY || QR .......... (   ) 

 1.77
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P

A

B C

D

10«.	 1.78  D ABC  ÐB,  ÐC 
    X  

.  AX  BC  Y 

 .   AB = 5, AC = 4,  

BC = 6  
AX
XY    .

 1.79

11. c ABCD  .. AD || .. BC.

 AC, BD   P   

.  AP
PD

= PC
BP

 .
12.  1.80  XY ||  AC.  

2AX = 3BX  XY = 9  AC 

     .

 ः 2AX = 3BX  \ AX
BX 

 = 

   
AX +BX

BX 
 = 

+
.......... ( ) 

   
AB
BX 

 = .......... (I)

   D BCA ~ D BYX  .......... (   ) 

\ BA
BX 

= AC
XY 

    .......... (   )

   \  = 
AC
9 

\ AC =  ..........(I) 

X

Y

A

B C
 1.80

13«.	D ABC   Ð A = 90°.  c DEFG 
   D, E  BC 
  . F   AC 
  G   AB  .    
DE2 = BD ´ EC  . (D GBD, 
D CFE    .
GD = FE = DE  ) 

 1.78

A

B C

X

Y

 1.81
E

F

A

B CD

G
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 .

· 	  	 · 	    

· 	   	 · 	  

· 	    	 · 	  

 .

  :

	           .

D PQR  Ð PQR = 90° 
l(PR)2 = l(PQ)2 + l(QR)2

  PR2 = PQ2 + QR2  .

  :

             

,     .

 : (11, 60, 61 )   

		  112 = 121, 	 602 = 3600, 	 612 = 3721 	  	121 + 3600 = 3721
		              .

		  \ 11, 60, 61   .

		   (3, 4, 5), (5, 12, 13), (8, 15, 17), (24, 25, 7)     
		   .

		       .

 2.1
P Q

R

D PQR  PQ, QR, PR    r, p  q     

   2.1    q2 = p2 + r2  .

2  
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 

     :

		    a, b, c     a > b,  [(a2 + b2),(a2 - b2),(2ab)]   
		    .

	     (a2 + b2)2 = a4 + 2a2b2 + b4 	 .......... (I)
		   (a2 - b2)2 = a4 - 2a2b2 + b4 	 .......... (II)
		        (2ab)2 = 4a2b2 	 .......... (III)
	 \ (I), (II)  (III)  , (a2 + b2)2 = (a2 - b2)2 + (2ab)2

	 \[(a2 + b2), (a2 - b2), (2ab)]    .

		          .

		  :  a = 5  b = 3  ,

		  a2 + b2 = 34, a2 - b2 = 16  2ab = 30.
		  (34, 16, 30)       .

		  a  b        5   

 .

   30°- 60°- 90°  45°- 45°- 90°    
 .
(I)   30°-60°-90°    :
	    30°  60° , 30°      
     60°       3

2
  .

		   2.2  . D LMN , Ð L = 30°, Ð N = 60°, Ð M = 90°

30°

60°90°
M

L

N
 2.2

\	 30°     = MN = 1

2
 ´ LN

	 60°     = LM = 3

2
  ´ LN

	   LN = 6 ..  MN  LM  	

	 .

	 MN = 1

2
 ´ LN	 LM = 3

2
 ´ LN

		  = 1

2
 ´ 6		  = 3

2
  ´ 6

		  = 3 .. 		  = 3 3  .. 
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(II)   45°-45°-90°    :

	    45°  45°     

   
1

2
  .

 2.3  . D XYZ ,  

	 XY = 1

2
 ´ ZY 

	 XZ = 1

2
 ´ ZY	

   ZY = 3 2  ..  XY  
XZ  .

	 XY = XZ = 1

2
 ´ 3 2

      \	 XY = XZ = 3 ..

7      .    

      .      

 .

 ः

       .    

        .      

  .

   = 1

2
 ´ (   ) ´ ;   

          . 

 2.4

x

y

y

x

z

z

 2.3

45°

45°

Z

X Y
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	 ः	 D ADB  D ABC  
		  Ð DAB @ Ð BAC ...( )
		  Ð ADB @ Ð ABC ...(90° )
		  D ADB ~ D ABC ...(.. )..(I)

, D BDC  D ABC 

Ð BCD @ Ð ACB ...( )
Ð BDC @ Ð ABC ...(90° ) 
D BDC ~ D ABC ...(.. ).(II)

 2.6

 2.5

A

B

D

C

´

´

R

P Q

S

.

          . 
        .

    (Similarity and right angled triangle)

 	:	            
          .

	 ः	 D ABC  Ð ABC = 90°,
		  .. BD ^ .. AC,   A-D-C 

	ः	 D ADB ~ D ABC
		  D BDC ~ D ABC
		  D ADB ~ D BDC

		  \ D ADB ~ D BDC  (I)  (II)   ...(III)
		  \ D ADB ~ D BDC ~ D ABC	 (I), (II)  (III)   ....  .

   (Theorem of geometric mean)

		             

    . 

	 ः	   PQR  .. QS ^  PR
		  D QSR ~ D PSQ .......... (  )

		                        \	
QS

PS
=

SR

SQ
 

		                        \	 QS

PS
=

SR

QS

			   QS2 = PS ´ SR
		  \  QS  .. PS  .. SR  .
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 2.7

A

B C

D

 2.9 2.8

A

B C

P

Q R

  (Theorem of Pythagoras)

          .

	ः	 D ABC , ÐABC = 90°
	ः	 AC2 = AB2 + BC2

	ः	  B   AC  .. BD  

		  . A-D-C
	 ः	   D ABC  .. BD ^  AC ..... ()
		  \	D ABC ~ D ADB ~ D BDC ..... (  )
		  D	ABC ~ D ADB			    D  ABC ~ D BDC

		  \	AB
AD

 = BC
DB

 = AC
AB

 - ( )	     \	 AB
BD

 = BC

DC
 = AC
BC

 - ( )

		  \ AB
AD

 = AC
AB

			       	     \  	BC

DC
 = AC
BC

		  AB2 = AD ´ AC .......... (I)			    BC2 = DC ´ AC .......... (II)
	 	 (I)  (II)  
		       AB2 + BC2 =	 AD ´ AC + DC ´ AC
			     = AC (AD + DC)
			     = AC ´ AC .......... (A-D-C)
		  \ AB2 + BC2 =	 AC2

		  \ AC2 = AB2 + BC2

    (Converse of Pythagoras’ theorem)

            
    .

	ः	 D ABC , AC2 = AB2 + BC2

	ः	 Ð ABC = 90°
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	ः	 AB = PQ, BC = QR , Ð PQR = 90°  D PQR .

	 ः	 D PQR ,  Ð Q = 90°
		  PR2 = PQ2 + QR2	 .......... ( )
			     = AB2 + BC2	 .......... ()
			     = AC2		  .......... ()
		  \ PR2 = AC2, 
		  \ PR  = AC			 
		  \	D ABC @ D PQR	 .......... (-- )
		  \ Ð ABC = Ð PQR = 90°
		

 .

(1)	 (a)    .

D PQR  Ð Q = 90° , .. QS ̂  .. PR  
 D PQR ~ D PSQ ~ D QSR   

      

.

 2.10
	 (b)   .
		    D PSQ ~ D QSR

	  	 \ QS2 = PS ´ SR 
		  \ .. QS,  .. PS  .. SR   .

(2) 	  :
           
.

(3) 	    :
           
      .

	      ,   .
(4) 	            30° .
	   30°-60°-90°     .

Q R

P

S
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���   ���
. (1) 	  2.11  D ABC  ÐB= 90°, ÐA= 30°, AC=14  AB  BC  

.

	 ः	 	 	 	 	 	 	 D ABC ,

ÐB = 90°, ÐA = 30°, \ ÐC = 60° 
30°- 60°- 90°  ,

BC = 1

2
 ´ AC		  AB = 3

2
 ´ AC

BC = 1

2
 ´ 14		  AB = 3

2
 ´ 14

BC = 7				   AB = 7 3

 2.11

. (2)	  2.12  D ABC  .. AD ^ .. BC, Ð C = 45°, BD = 5 

		  AC = 8 2 ,  AD  BC  .

	 ः	 	 	 	 	    D ADC , 

. (3) 	  2.13  Ð PQR = 90°, .. QN ^ .. PR, PN = 9, NR = 16  QN 
.

	 ः	 D PQR , .. QN ^ .. PR
		  \ QN2 = PN ´ NR ... (  )
		  \  QN = PN NR´
			     = 9 16´

			     = 3 ´ 4
			     = 12  2.13

A

B C

14

60°

30°

P 9

16

N

RQ

Ð ADC = 90°, Ð C = 45°, \ Ð DAC = 45°

AD = DC = 1

2
 ́  8 2  ..(45°-45°-90°  )

\ DC = 8	 \  AD = 8

BC = BD + DC

      = 5 + 8

      = 13 2.12

CB

A

D

8
2

5
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. (4) 	  2.14  D PQR  Ð PQR = 90°, .. QS ^ .. PR  x, y, z  

 .

	 ः	 D PQR , Ð PQR = 90°, .. QS ^ .. PR

		       QS = PS SR´  ....... (   )

			   = 10 8´

			   = 5 2 8´ ´

			   = 5 16´

			   = 4 5

		   \   x	= 4 5  2.14
RQ y

z

x
S

8

10

P

		   ,   x = 4 5 ,  	 y = 12,	 z = 6 5

. (5) 	      9 ..  12 ..    

   .

	 ः	 D PQR , Ð Q = 90°

		  D QSR , Ð QSR = 90°
		  \ QR2 = QS2 + SR2  

			   = 4 5
2( )  + 82

			   = 16 ´ 5 + 64
			   = 80 + 64
		   	 = 144
		  \ QR	 = 12

		  D PSQ , Ð QSP = 90°
           \	 PQ2 	= QS2 + PS2  

			   = 4 5
2( )  + 102

			   = 16 ´ 5 + 100
			   = 80 + 100
			   = 180
		   	 = 36 ´ 5
	 \	PQ	 = 6 5

      PR2 = PQ2 + QR2 (  )
	      = 92 + 122

	      = 81 + 144
\ PR2 = 225
\ PR 	= 15
  = 15 ..

 2.15

P

Q R
12

9
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. (6) 	 D LMN  l = 5, m = 13, n = 12  D LMN     

.  (l, m, n   Ð L, Ð M  Ð N   )

	 ः	 l = 5, 	 m = 13, 	 n = 12
		  l2= 25, 	 m2 = 169, 	 n2 = 144
		  \ m2 = l2 + n2

		  \      D LMN   .

. (7) 	  2.16  D ABC , .. AD ^ .. BC, 

		  AB2 + CD2 = BD2 + AC2  .

	 ः	    D ADC ,
			     AC2 = AD2 + CD2 
		  \  AD2 = AC2 - CD2 ... (I)
			   D ADB ,
			     AB2 = AD2 + BD2 
		  \ AD2 = AB2 - BD2 ... (II)
		  \	 AB2 - BD2  = AC2 - CD2 .......... [(I)  (II) ]
			   \  AB2 + CD2 = AC2 + BD2

 2.1

1.	          .

        	(1) (3, 5, 4)	 (2) (4, 9, 12)		  (3) (5, 12, 13)
	 (4) (24, 70, 74)	 (5) (10, 24, 27)	 (6) (11, 60, 61)

 2.17

 2.18

2.	  2.17  Ð MNP = 90°, 
	 .. NQ ^ .. MP, MQ = 9, 
	 QP = 4  NQ  .

P

Q M R

10

8

M

N P

Q

3.	  2.18  Ð QPR = 90°,
	 .. PM ^ .. QR  Q-M-R, 
	 PM = 10, QM = 8  QR  .

 2.16

C

AB

D
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 2.19

4.	  2.19  D PSR     

	   RP  PS  .

5.	  2.20     AB 
 BC    
 .

AB = BC ..........

\   Ð BAC = 

\ AB = BC =  ´ AC

		  =  ´ 8

		  =  ´ 2 2

		  = 

S

R

P

6

30°

7.	  2.21  Ð DFE = 90°,   
.. FG ^ .. ED.   GD = 8, 
FG = 12,   (1) EG  (2) FD 
(3) EF   .

D

FE

G 8

12

P

R M Q

 2.21

 2.22

6.	     10 ..      .

8.	     35 ..   12 ..     

.

9«.	  2.22   QR  

 M. Ð PRQ = 90°  
PQ2 = 4PM2 - 3PR2  .

10«.	      . 5.8       

        4     .   

          4.2     

.    .

 2.20

A

CB

8
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D ADB ,   

c2 = (a-x)2 +  
c2 = a2 - 2ax + x2 +  .......... (I)
D ADC ,   

b2 = p2 +  

p2 = b2 -  .......... (II) 2.23
D

A

CxB

p

a - x

bc

		  (II)  p2 , (I)  ,
		   c2 = a2 - 2ax + x2 + b2 - x2

		  \ c2 = a2 + b2 - 2ax
		  \ AB2 = BC2+ AC2 - 2BC ´ DC

.(2) 		 D ABC , ÐACB  , .. AD ^ .. BC, 

		  AB2 = BC2 + AC2 + 2BC ´ CD  .

		   AD = p, AC = b, AB = c, 

		  BC = a, DC = x .

		  DB = a + x		

		  D ADB ,   ,

				    c2 = (a + x)2 + p2 

				    c2 = a2 + 2ax + x2 + p2 	 .......... (I)
 2.24

A

B

c
b

x a

p

D C

.

    :

           
           .

        ,   
          .  
    .

.(1)		  D ABC , Ð C  , .. AD ^ .. BC 
		  AB2 = BC2 + AC2 - 2BC ´ DC  .
		   , AB = c,   AC = b,   AD = p,   BC = a,   DC = x .
		  \ BD = a - x
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	 ः	 DABC   BC    
		   M.

	 ः	 AB2 + AC2 = 2AM2 + 2BM2

	 ः	 .. AD ^ .. BC .
 2.25

A

B CM D

	 ः	  .. AM, .. BC    Ð AMB  Ð AMC   
		      .
		   Ð AMB   Ð AMC .
		    (1)  (2)  ,
		  AB2 = AM2 + MB2 + 2BM ´ MD ..... (I)
		   AC2 = AM2 + MC2 - 2MC ´ MD
		  \ AC2 = AM2 + MB2 - 2BM ´ MD ( BM = MC) ..........(II)
		  \ (I)  (II)  ,
		  AB2 + AC2 = 2AM2 + 2BM2

		    .. AM ^  BC       .
	            
 .    . 

���   ���
.(1)		  D PQR , .. PM  . PM=9  PQ2 + PR2 = 290,  QR  

.

	 ः	 D PQR , .. PM  

		  M  .. QR   

		   D ADC ,
				    b2 = x2 + p2 		
			   \	 p2 = b2 - x2 		 .......... (II)
		  \ (I)  (II)  p2  ,
				    c2 = a2 + 2ax + x2 + b2 - x2

				        = a2 + 2ax + b2

		  \ AB2 = BC2+ AC2 + 2BC ´ CD

  (Appollonius’ Theorem)

D ABC ,   BC    M  AB2 + AC2 = 2AM2 + 2BM2 .
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P

Q

9

RM

 2.26

 2.27

	 QM = MR = 1

2
QR

PQ2 + PR2 = 2PM2 + 2QM2 ( )
	 290 = 2 ´ 92 + 2QM2

	 290 = 2 ´ 81 + 2QM2

	 290 = 162 + 2QM2

      2QM2 = 290 - 162
      2QM2 = 128
        QM2 = 64
	 QM = 8
\	 QR = 2 ´ QM
			   = 2 ´ 8
			   = 16

.(2)		    ()         

.

	 ः	c PQRS   () 

 PR  SQ    

T  .

	 ः	 PS2 + SR2 + QR2 + PQ2 = PR2 + QS2 

P

Q

T

R

S

	 ः	     .

		  \   ,

		  PQ2 + PS2 = 2PT2 + 2QT2 .......... (I) 
		  QR2 + SR2 = 2RT2 + 2QT2 .......... (II)
		  \ (I)  (II)  

			   PQ2 + PS2 + QR2 + SR2 = 2(PT2 + RT2) + 4QT2

		  \PS2 + SR2 + QR2 + PQ2  = 2(PT2 + PT2) + 4QT2 .......... (RT = PT)
			   = 4PT2 + 4QT2

			   = (2PT)2 + (2QT)2

			   = PR2 + QS2

		  (      .)
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 2.2

1.	 D PQR ,  QR    S.  PQ = 11, PR = 17, PS = 13   
	 QR  .

2.	 D ABC , AB = 10, AC = 7, BC = 9   C   AB   

  ?

3.	  2.28  D PQR     
	 PS  PT ^ QR 

	 (1) PR2 = PS2 + QR ´ ST + QR
2

2








	
	 (2) PQ2 = PS2 - QR ´ ST + QR

2

2






 	

		   .

4.	  2.29 , D ABC  

	 BC    M.
	  AB2 + AC2 = 290 ..,
	 AM = 8 ..,  BC  .

5«.	  2.30     
	  PQRS   T .  
	 TS2 + TQ2 = TP2 + TR2  

(  A-T-B  

.. AB ||  SR  .)

P

Q T RS

 2.28
A

B CM
 2.29

P Q

A B
T

RS
 2.30

  2

1.	       .

	 (1)	     ?

		  (A) (1, 5, 10)        (B) (3, 4, 5)         (C) (2, 2, 2)          (D) (5, 5, 2)
	 (2) 	      169     
		  ?

		  (A) 15 	 (B) 13 	 (C) 5 	 (D) 12
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	 (3)	       ?

		  (A) 15/08/17 	 (B) 16/08/16	 (C) 3/5/17	 (D) 4/9/15 
	 (4) a, b, c     a2 + b2 = c2      ? 
		  (A)   (B)    (C)       (D)  

	 (5)	    10 2  ..    ............... .

		  (A) 10 .. 	 (B) 40 2  .. 	 (C) 20 ..	 (D) 40 ..

	 (6)	       4 ..  9 ..   

      ?

		  (A) 9 ..	 (B) 4 .. 	 (C) 6 .. 	 (D) 2 6  ..

	 (7) 	     24 ..  18 ..  

   ............... .

		  (A) 24 .. 	 (B) 30 .. 	 (C) 15 .. 	 (D) 18 ..

	 (8)	 D ABC , AB = 6 3  .., AC = 12 ..  BC = 6 ..  Ð A    
		  ?

		  (A) 30° 	 (B) 60°	 (C) 90°	 (D) 45°
2.	   .

	 (1)	      2a    .

	 (2)	7 .., 24 .., 25 ..      ?  

.

	 (3)	   11 ..  60 ..     

.

	 (4)	      9 ..  12 ..,   

   .

	 (5)	     x     .

	 (6)	D PQR ; PQ = 8 , QR = 5 , PR = 3 ;  D PQR   ? 

     ?

3.	 D RST , ÐS = 90°, ÐT = 30°, RT = 12 ..  RS  ST  .

4.	   192 ...   16 ..     

.

5«.	     3  ..        

.

6.	 DABC  .. AP  .  BC = 18, AB2 + AC2 = 260  AP  .
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7«.	 D ABC  .  BC   P, PC = 1
3

 BC,  .  AB = 6 ..  
	  AP  .

8.	  2.31 , M-Q-R-N.   



	 PM = PN = 3  ´ a   .

9.	             

.

10.	              

     15 2  ..      .

11«.	 D ABC , Ð BAC = 90°, 
	 .. BL  .. CM  D ABC  
	     

	 4(BL2 + CM2) = 5 BC2  .

12.	          130 ...    

  14 ..     ?

13.	 D ABC , .. AD ^ .. BC 

	 DB = 3CD,  

	 2AB2 = 2AC2 + BC2   .

 2.32

A

B

C

M

L

 2.33

A

BC D

14«.	     13 ..   10 ..,    

        .

 2.31

P

Q
M Naa

a
RS

a a
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15.   ABCD ,
.. AB || .. DC
.. BD ^ .. AD,
.. AC ^ .. BC,
 AD=15,  BC=15  AB=25
 A(c  ABCD) ?

P

Q
60° 60°

T RS

 2.34

15 15

A B

CD

25

17«.		.. PM, D PQR   .  PQ = 40, PR = 42  PM = 29,  
QR  .

18. 		.. AM, D ABC   .  AB = 22, AC = 34, BC = 24, 

 AM   .

ICT Tools or Links

  ‘Story on the life of Pythagoras’   . 

Slide show  .

16«.	 DPQR  
QS = 1

3
 QR  .. QR 

 S .  9 PS2 = 7 PQ2  

.

 2.35
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 .

· 	 , ,     	 · 	     
·	  	 ·	 
·	     	 ·	  .
·	    .	 ·	    
			   (   )

 .

  , , , , ,    

 .  ,          

.

	         .

(1) 	        
(2)	
(3)	
	     .

C

D EF

 3.1

 I ः	   C    
 , .. DE, .. CF 
^  DE.    20 
..  DE = 16 ..   
CF = ?

          .

     

3 
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 IIः	   ‘O’    

 , .. QR.  QR  

  P.   QR = 24, 
OP = 10    
.

	      .
(1) 	
(2)	
	      .

 III ः    M 
		  .. AB  
		  .. MS ^  AD
		  .. MT ^  AC
		  ÐDAB @ ÐCAB 
		   AD @  AC  .
	        ?
(1) 	              .
(2)	          .
	         .
	 (1) ..., (2) ..., (3) ..., (4) ..., (5) ..
	       .

.

, ,     

 3.2

 3.3

 3.4

PQ R

O

A

T

D

B

C

S
M

P

A

Q

R
     A . 

  P,Q,R     A 
  . A     

    ?

   ‘’   

   .

      .
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  A  B      

  ?

A, B, C       ?

       .

 I ः	  A   B    
.. AB  .      

  l .  l   
P    PA   

 .   B  

 .    .

		  (    )

		   l     Q   QA        B  
		   ? .

	 A   B      ?   
   ? 

 II ः	  A, B, C  
.    
    
?     
  .

		       

  ? .

 III	ः D, E, F    .        

 .       .

 .

(1)       .

(2)       .

(3)          .

(4)         .

 3.5

 3.6

 3.7

A

B

C

A B

C

P
Q

A B

l
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 ः

 O      
.    .. OP   
.       
.       
A, B   .  AB   O 
  P ,     
    AB    
   .

   A  B      . 
   P  .

    AB        .   OP 
  AB      .

 ,             
  .   ‘- ’ .

,  l       .
 m     P   m    ,  P   

  .
 n      . Q  R     

 ,  n      .

        .

 3.8

 3.9

A
R

B

l m n

C
P

Q

A

P

O
B

.

    (Secant and tangent)
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	 ः	  l  .. OA    .

		   O   l  OB  .

		    B   A   

. ( 3.11 .)
		   l   C  A-B-C  BA = BC 

 .

		  , D OBC  D OBA ,

		  .. BC @ .. BA .......... ()

		  Ð OBC @ ÐOBA .......... (  )

		  .. OB @ .. OB

	 \ D OBC @ D OBA .......... (... )

	 \ OC = OA

		  , .. OA  .

		   .. OC    .

	 \  C   .

		    l   A  C   

 .   .

		    l  

		    l      .....()

	 \  l   OA     .

	 \  l ^  OA.

-  (Tangent theorem)

 :	         ,     . 

		       .

  :

	 ः	  O     l  A  .  .. OA  .

 ः	 l ^  OA.

O A

l

 3.10

 3.11

A
B
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O

l
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 .

    

      .

.

 -   (Converse of Tangent theorem)

 :	     ()         

    .

	 ः	M     

.. MN.  N    

l  MN  .

	ः	  l  .

	 ः	 l  P  N   

  .. MP .

		  , D MNP  Ð N  

		  \ .. MP   .

		  \ .. MP > .. MN.
		  \  P    .

		    l  N       .

		  \  l  N      .

		  \  l    .

 .

 A   B   .    

 B    .

B       .  

      ?   ?

 B      ?

 3.12

 3.14

M

 3.13
N P l
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D
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B
C
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   D    
      ?   
  ?

       
       
.

   DP   DQ  . 
  A     P, Q   .

.. DP  .. DQ   

 . 3.15

. (1)		   D   
		  ÐACB   A, B  
		    . ÐACB = 52°,  
		   ÐADB  .

	 ः	      	

		  360° .
		  \ ÐACB + ÐCAD + ÐCBD + ÐADB = 360°
		  \ 52° + 90° + 90° + ÐADB = 360° ............. -  

		  \ ÐADB + 232° = 360°
		  \ ÐADB = 360° - 232° = 128°

P

A

Q

D

P

A

Q

D

A

D

B

C

 3.16

 3.17

		    C      ?

   (Tangent Segment Theorem)

	 ः	        .

		        .

		   AP  AQ       .

	 ः	 D PAD, D QAD ,
		   PA @  ( )
		   AD @  AD 
		  ÐAPD @ ÐAQD = 90° ...... ( )
		  \ D PAD @ D QAD 
		  \  DP @  DQ 

���   ���
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. (2)		  a,  b   O     .   

		  P, Q  .  .. PQ     .

	 ः	 a,b,c   T,S,R   
  .  O   a 
   c  .  OP, 
 OQ  .

		   ÐOPT=90°... - 
	 \ ÐSOP = 90°.... ( ) . (I)
		  ,  a ||  c ..... ()
		      a ||  b ..... ()
		      b ||  c 

 3.18

P T

O S

Q R

a

b

c

		  , ÐOQR=90° ...  - .
	 \ ÐSOQ = 90°...( ) .. (II)
	 \ (I), (II)  
		  ÐSOP + ÐSOQ = 90° + 90° = 180°
	 \  OP,  OQ   
	 \ P, O, Q  
	 \ .. PQ   .

       
        .   
    .     . 
          
  .

    ,   
   .     
?

 .

(1)	 -  :        , 

    . 

(2)	 -   :         

      .

(3)	       .

 
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M

N

O R

M

N

O R

 3.20

 3.21

A B

C

 3.19

	 (1)	      ?

	 (2)	 ÐMRO   ?		  (3)	 ÐMRN   ?

3.	 .. RM, .. RN  O  

    .. 
OR  ÐMRN, ÐMON   

   .

4.	  4.5 ..       .     

 .  .

ICT Tools or Links

         

       .

2.	   O    
R     RM, 
RN   M, N   

. 
	 OR = 10 ..   5 ..  
	  -

 3.1

1.	   C    6 ..  AB  A   . 
	      .

	 (1)	 ÐCAB   ? ?

	 (2)	 ‘C’   AB    ? ?

	 (3)	 d(A,B)= 6 ..,  d(B,C)  .

	 (4)	 ÐABC   ? ?
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 3.23

.

 3.22

X Y Z

Y X Z

 I ः
 3.22    X-Y-Z   
 .
 X,  XY    . 
 Z,  YZ    
.    Y    
    .
 Y  . XZ   
.       
 .

 II ः

 3.23    Y-X-Z  
  .
 Z,  ZY    
.
 X,  XY    
.
  Y     
 .
Y  .. YZ   
.        

.

              

 .         .

    .

              

 .       .

          .

  (Touching Circles)
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 3.24 , R, S     l  T     .  

      l    .    

  .

  3.25      ,  p     .

.

(1)	  3.24           ?

(2)	  3.25            ?

(3)	 3.26 , A, B     3 .., 4 .. 

	 (i)  3.26 (a)  d(A,B)  ?

	 (ii)  3.26 (b)  d(A,B)  ?

 3.24

R T S

l p

K
N M

 3.25

   (Theorem of touching circles)

 	:	          .

 3.26

A C B

l

(a)

A

C

B

l

(b)
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 3.27

A

P R Q

B

 3.28

A

l

B

C
D

E

 	ः	 A, B     C.
	ः	  C,  AB  .

	 ः	  l   C      .

		   l ^ .. AC,  l ^ .. BC. \  .. AC, .. BC   l  .

		   C   l    . \ C, A, B   .

	
  .

  (1)		          .

  (2)		        .

  (3)		         .

 3.2

1.	        3.5 .., 4.8 ..   

   ?

2.	       5.5 .., 4.2 ..    

  ? 
3.	   4 .., 2.8 ..  , (i)    (ii)    .

4.	  3.27 , P, Q     R   . R  

      A, B  . 

	 (1) .. AP || .. BQ  .

	 (2) D APR ~ D RQB  .

	 (3) Ð PAR  35° 

		   Ð RQB  .

5.	  3.28 , A, B    
  E   . 
 l       
C, D  .  
  4 .., 6 .. 
 .. CD    
?
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       

.      

      

     .

,      

      

 ()  .

      

    .

 3.30  O   Ð AOB 
  .

        

   .

 3.29

Y

k
C

A B
X

  (Measure of an arc)

     .      

 .

  .

 (Arc of a circle)

 3.29 ,   k  C    AYB,AXB     

.

                

    .   3.29   AYB      AXB 
 .         .   

         .   3.29 
  AXB   AB  .

      .

  (Central angle)

 3.30

P

Q

O
q B

A

  

  
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 3.31

A

F

B

40°
70°

70°

G

C

D

I

E

J

     .  
      Ð ICJ 
 .

ÐDCE     
    AB   .

      
AB   DE    
?    ? 
 .

 C-DE; C-FG  C-IJ      .    
 DE, FG  IJ      .

            
?

         ?
            

 .      .

‘ DE  GF ’   DE @  GF   .

(1)        .

		   3.30  Ð AOB    q    APB   q .

(2)    = 360° -   

		   3.30   AQB   = 360° -  APB  = 360° - q 
(3)       180° .

(4)	    360° .

.

  (Congruence of arcs)

    ()      
   .         
 .

           ?
      .

 ः
 3.31    C     . Ð DCE  Ð FCG 
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  ABC,  BCE      [ BC  ]  

.   ABC,  BCE     ABE    

ः	   (  )      .

 3.32  A, B, C, D, E   
 .      
.   ABC,  CDE  
C      .   
ABC,  CDE     
ACE   .
m( ABC) + m( CDE) = 
m( ACE)

	 ः	 B     APC @  DQE
	ः	  AC @  DE
	 ः	 (    )
			   DABC, D DBE ,
			    AB @  DB ..... (................)
			    .... @   .....(......................)
			   ÐABC @ ÐDBE .... (  )
		  \ D ABC @ D DBE ..... (......................)
		  \  AC @  DE .....(......................)

 3.32

A

B
C

D

E

P

Q

A

B

C
D

E

 3.33

 :	   (  )       .

 ः	 .. PQ, .. RS  O  

    .

 ः	  PMQ @  RNS
 
     .

     

    . 

 PMQ  RNS     

P

QM

NO

R

S

 3.34

     (Property of sum of measures of arcs)
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A

B

C

O

 3.35
	ः	 (i)	  -

				     AB,  BC,  AC,  ABC,  ACB,  BAC
		  (ii)	 ABC  =  AB  +  BC 

					      = 125° + 110° = 235°
				       AC  = 360° -  ABC 

					      = 360° - 235° = 125°
				       ACB  = 360° - 125° = 235°
				      BAC  = 360° - 110° = 250°

. (1)		 O    A, B, C 
  .

		  (i)	       

  .

		  (ii)		  BC,  AB   

 110°, 125°   

   .

     .         

 .       OP, OQ, OR  OS  

.     D OPQ  D ORS   ?

		        .



·	       APC  DQE    
  .          

 ?

·	          ?  PQ,  
RS       ?

��   ���
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. (2)		  3.36  T     PQRS  . 

			    -
			   (i)  PQ @  SR
			   (ii)  SPQ @  PQR  .

		 ः	 c PQRS   

P
Q

T

R
S

 3.36

			   \  SP @  QR ..... (   )
			   \  SP,  QR    

			   ,  SP,  PQ    

				    =  PQ,  QR  .

			   \  SPQ  =  PQR 

			   \  SPQ @  PQR

 .

(1)	             .
(2)	    - (i)        .
	 (ii)    = 360° -    . 	(iii)   

180°.
(3)	           

 .
(4)	   ABC,  CDE   C      

m( ABC) + m( CDE) = m( ACE)
(5)	  (  )       .

(6)	  (  )        .

 3.3

 3.37

G

E
F

C
D1.	  3.37  , G, D, E  F   

C     Ð ECF   70° 
 DGF  200°   DE 
 DEF  .

			   \  PQ @  SR ..... (  )
			   \  PQ @  SR .....(   )
			        PS @  QR ..... (  )
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 3.40

D

E

A B

C
H

I

F

G

2«.	  3.38  D QRS  

	  -
	 (1)  RS @  QS @  QR
	 (2)  QRS  240°  .

3.	  3.39 ,
	  AB @  CD,
	  -
	  AC @  BD  .

.

  ,    ()       

.        .     

  .

 I ः

C      .  3.40      AB 

 3.39

A

BC

D

 .   ACB  .  AB  

   D    E 
 .

(1)	ÐADB, ÐACB  .   

.

(2)	ÐADB, ÐAEB  .   

  .

 3.38

Q

R S
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(3)	  ADB  F, G, H     . ÐAFB, ÐAGB, ÐAHB, 
.....   .   ÐADB      .

(4)	  AEB  I     . Ð AIB     ÐAEB  



       -
(1) Ð ACB  Ð ADB   .

(2) Ð ADB, Ð AEB    180° .

(3) Ð AHB, Ð ADB, Ð AFB, Ð AGB    .

(4) Ð AEB, Ð AIB    .

 3.41

 3.42  C     
Ð PDQ   D  .  

  DP  DQ  

 A  B    

     

 .

 3.42  Ð ADB   ADB 
  .

P Q
C

T

R
S

 II ः

 3.41     C    

  . .. PQ     . 

      R,S,T   

 . Ð PRQ, Ð PSQ, Ð PTQ  

.      .

 3.42

A B

C

D

P Q

          .

    .       .

  (Inscribed angle)
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 3.44

 3.45

A

B

C

x2x

2xE

O

A

B C

D

x
	 ः	 O   ÐBAC  

BAC    . 
     BDC 
  .

	ः	 ÐBAC = 1

2
 m( BDC)

	 ः	 AO  .    
E      OC 
 .

 3.43
	 (i)	 (ii)	 (iii)	 (iv)	 (v)	 (vi)

 3.44     

.     BC   

     .

  ÐABC      ÐABC     

.          

.            .

 3.43  (i), (ii), (iii)        .  
(iv), (v), (vi)      .

 (ii), (v)      (vi)       

 .

A

A

A

A

A

A

B

B

B

B

B

B

C
C

C
C

C

C

  (Intercepted arc)

  3.43  (i)  (vi)     .

   (Inscribed angle theorem)

 :	         .
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	 ः	 D AOC .
		   OA @  OC ...... (  )
	 \ ÐOAC = ÐOCA ..... (  )
		   ÐOAC = ÐOCA = x  . ...... (I)
		  , ÐEOC = ÐOAC + ÐOCA .... (  )
				          = x° + x° = 2x°
		   ÐEOC   .
	 \ m( EC) = 2x° .... (  ) ..... (II) 
	 \ (I)  (II)  

		  ÐOAC = ÐEAC = 1

2
 m( EC) ..... (III)

		   ,  OB  , ÐEAB = 1

2
 m( BE)  ..... (IV)

	 \ ÐEAC + ÐEAB = 1

2
 m( EC) + 1

2
 m( BE) .... (III), (IV)  

	 \ ÐBAC = 1

2
 [m( EC) + m( BE)]

					     = 1

2
 [m(BEC)] = 1

2
 [m( BDC)] ..... (V)

          . 

     ,    .  ,  

 (III), (V)  .     .

 3.46  ,
ÐBAC = ÐBAE - ÐCAE

	 = 1

2
 m( BCE) - 1

2
 m( CE) 

				       ...... (III) .

	 = 1

2
 [m( BCE) - m( CE)]

	 = 1

2
 [m( BC)] ...... (VI) 

       .

 ,        (Subtended)      

    .

        .

 3.46

A

B
C

O
E
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 3.49

A
B

C

D

 3.47    . 

     .

(1) ÐPQR    ?

(2) ÐPSR    ?

(3)       

      ?

  3.48    
 ,    

.

 3.47

 3.48

	 ः	c    

	ः	 Ð B + Ð D = 
		   + Ð C = 180°

P

Q

C

T

R

S

A

B

C

X

M

2.	     .

	 ः	 Ð ADC  ,  ABC    .

	 \ ÐADC = 1

2
 	  .......... (I)

		        ADC    .

    (Corollaries of inscribed angle theorem)

1.	      .

  (Cyclic quadrilateral)

           .

   (Theorem of cyclic quadrilateral)

      .

       .
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	 \  = 1

2
 m( ADC) ..... (II)

	 \ ÐADC +  = 1

2
  + 1

2
 m( ADC)... [(I), (II)  ]

						      = 1

2
 [  + m( ADC)]

						      = 1

2
 ´ 360° .......[ ABC,  ADC   		

											            ]
						      = 

	         ÐA + ÐC =   .

    (Corollary of cyclic quadrilateral theorem)

 :	          

    .



  Ð B + Ð D = 180°        180° 
,    ?

    (Converse of cyclic quadrilateral theorem)

 :	         .

		       .  .

          

   .

     ,        

 .

     .       

  .

       .    

 .
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ः	    ,          

      .

	 ः	 B, C   AD    
		   ÐABD @ ÐACD
	ः	 A, B, C, D    
		   ( c ABCD ) 

	      

 .

x
x

A

B
C

D
 3.50

L

N

35°

M

 3.51



     ?

���   ���
. (1)		  3.51 ,  LM @  LN
		  Ð L = 35°  
		  (i) m( MN) = ?
		  (ii) m( LN) = ?
	 ः	 (i) Ð L = 1

2
 m( MN) ...... ( )

		  \	35 = 1

2
 m( MN)

		  \ 2 ´ 35 = m( MN) = 70°
		  (ii) m( MLN) = 360° - m( MN) ...... (  )
					       = 360° - 70° = 290°
		  ,  LM @  LN
		  \  LM @  LN
 m( LM) + m( LN) = m( MLN) = 290°.. (   )

		  m( LM) = m( LN) = 
290°

2
 = 145°

		  , (ii)  LM @  LN
		  \ Ð M = Ð N ...... (  ) 
		  \ 2 Ð M = 180° - 35° = 145°

		  \ Ð M = 
145°

2
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		  \ m( LN) = 2 ´ Ð M  ...... (  )

				           = 2 ´ 145°
2

 

				           = 145°

. (2)		  3.52 ,  PQ,  RS T   .

(i) Ð STQ = 58°, Ð PSR = 24°,  		
	 m( SQ)  . 

(ii)	ÐSTQ = 1

2
[m( PR) 

+m( SQ)]  .

(iii)  PQ,  RS    

  

			   mÐSTQ = 1

2
 [m( PR) + m( SQ)]  .

			   (iv)      .

	 ः	 (i) ÐSPQ = ÐSPT = 58° - 24° = 34° ....... (  )
			   m( QS) = 2 ÐSPQ = 2 ´ 34° = 68°

		  (ii) m( PR) = 2 ÐPSR = 2 ´ 24° = 48°
			   , 1

2
 [m( PR) + m( SQ)] =  1

2
 [48 + 68]

								           = 1

2
 ´ 116 = 58°

								           = ÐSTQ

		  (iii)      ,   .

			    ÐSTQ = ÐSPQ +  ....... (  )

				      =  1

2
 m( SQ) +  ....... (  )

				      = 1

2
 [  +  ]

		  (iv)           
             

     .

 3.52

P

Q

TR

S
24°

58°
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. (3)		             

         .

ः	  AB,  CD    E 

 .

	ः	 ÐAEC= 1

2
[m( AC)-m( 

BD)]
	 ः	 .. AD  .
	 ः	      . (2)  

   .  
D AED      
    
.

 3.53

E

A

B

C

D

(9)	  3.54 ,

	 (i) ÐAEC = 1

2
 [m( AC) + m( DB)]

	 (ii) ÐCEB= 1

2
 [m( AD) + m( CB)] 

 3.54

E

A

BC

D

 .

(1)	          .

(2)	      .

(3)	    .

(4)	          .

(5)	    .

(6)	    -  .

(7)	        .

(8)	    ,          

       .
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(10)	  3.55 ,

          ÐBED = 1

2
 [m( BD) - m( AC)]

1.	  3.56 , O     
	 AB     . 
	  (1) ÐAOB (2) ÐACB (3)  AB  
	 (4)  ACB   .

2.	  3.57 , c PQRS  . 

	  PQ @  RQ. ÐPSR = 110°,
	 

	 (1) ÐPQR = ?

	 (2) m( PQR) = ?

	 (3) m( QR) = ?

	 (4) ÐPRQ = ?

3.	  c MRPN , ÐR = (5x - 13)°,ÐN = (4x + 4)°,  ÐR, ÐN   

.

4.	  3.58  .. RS  O  

 . T     

  ÐRTS   .

 3.56

E

A

B

C

D

A B

C

O

 3.4

 3.57

P

Q

R

S

5.	      .

O

T

R S

 3.58

 3.55
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6.	  3.59 , .. YZ, .. XT   
D WXY   P  

.

	 (1) c WZPT   .

	 (2) X, Z, T, Y                   	

	        .

7.	  3.60  m( NS) = 125°, 
m( EF) = 37°,  ÐNMS 
  .

8.	  3.61   AC,  DE  B  

 . ÐABE = 108° 
 m( AE) = 95°  
m( DC)  .

.

 ः
    .  3.62   .. AC   .  

 3.59

 3.60

 3.61

E

FM

N

S

EA

B

CD

P

W

Y

Z

T

X

  B  . ÐABC  

 . ÐABC    

.

  3.63    

  CD  . ÐACD  

 .

 3.62
A

B

C

 3.63

A

B

C

D
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ः	Ð ABC  , M    .   BC   BA 
 A  .   ADB  Ð ABC   

	ः	 Ð ABC = 1

2
 m(ADB)

	 ः	   ,     .

	 (1)  3.64 (i)     M, ÐABC    

		  Ð ABC = Ð MBC = 90° ..... ( ).....(I)
	 	  ADB  .

	 \ m( ADB) = 180° ..... (  ).....(II)
		  (I), (II)  .

		  Ð ABC = 1

2
 m(ADB)

	 (2)  3.64 (ii) ,  M, Ð ABC   

		   MA,  MB  .

		  , Ð MBA = Ð MAB ..... (  )
		   , Ð MBC = 90° ..... ( ) ..... (I)

 3.64

 3.64(i)

M M M
F

E

A

A A

B B BC C C

D D
D

x
y

x

			   (i)	 (ii)	 (iii)

M

A

B C
D

ÐACD , ÐABC    .

ÐABC = 1

2
 m( AC)   .

  ÐACD    AC     .

      .    .

-    (Theorem of angle between tangent and secant)

ः	             
              
  .
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	 	 Ð MBA = Ð MAB = x, Ð ABC = y .
		  Ð AMB = 180 - (x + x) = 180 - 2x
		  Ð MBC = Ð MBA + Ð ABC = x + y 
	 \ x + y = 90° 		  \ 2x + 2y = 180°
		  D AMB  2x + Ð AMB = 180°
			           \ 2x + 2y = 2x + Ð AMB
				         \ 2y  = Ð AMB

				         \ y   = Ð ABC = 1

2
Ð AMB = 1

2
 m ( ADB)

	 (3)       3.64 (iii)     
 .

		      BC    .

		  , ÐABE = 1

2
 m( ) ...... (2)  .

		    180 -  = ÐABE ..... ( )

	 \ 180 -  =  1

2
 m( AFB) 

					     =  1

2
 [360 - m( )]

	 \ 180 - ÐABC = 180 - 1

2
 m( ADB)

	 \ -ÐABC = - 1

2
 m( )

	 \ ÐABC = 1

2
 m( ADB)

-     

 3.64(iii)

 3.64(ii)

M
A

B C
Dx

y

x

M
F

E

A

B C

D

 AB   , BC ,  
ADB  Ð ABC     
.  AB    
.     
 .   ADB  
   T  .  
 

Ð ABC = 1

2
 m ( ADB) = Ð ATB. 

\ व              
       .

 3.65

A

B C

D

T
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P

Q

U

T

O

R

S

ः	P     AB, 
		  CD    E    

		  .

	ः	 AE ´ EB = CE ´ ED
	 ः	 .. AC, .. DB  .

	 ः	 D CAE, D BDE ,
		  Ð AEC @ Ð DEB 	 ..... ( )
		  Ð CAE @ Ð BDE 	 ..... (   )
	 \ D CAE ~ D BDE 	 ..... (..  )

	 \ AE

DE
=

CE

BE
		  ..... (   )

	 \ AE ´ EB = CE ´ ED

P

E

A

B
C

D

 3.67

 3.66

.

 3.67 , .. AC, .. DB     .   .. AD,  
.. CB     ?

 -    :

            ,      

      ,     .

 3.66 , 

 Ð PQR = 1

2
 m( PSQ)  

[ Ð PQT = 1

2
 m( PUQ) ]

 TR    .        

.     .

   (Theorem of internal division of chords)

             

  .        .
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 

 3.67   AB   E  AE, EB    . .. AE, 
.. EB      .  AE ´ EB    

.  CE ´ ED  CD        . 

 AE ´ EB = CE ´ ED  .

       .

              

            .

      

.

	 ः	 .. AD, .. BC  .

		     .

	 ः	 D ADE, D CBE ,
		 Ð AED @ 	 .......... ( )
		 Ð DAE @ Ð BCE	 .......... ( )
\D ADE ~ .......... ( )

\ (AE)  = .......... (  )

\  = CE ´ ED

 3.68

E

A
B

C

D

   (Theorem of external division of chords)

    AB, CD         E 
    AE ´ EB = CE ´ ED .
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(1)  3.70 

AE ´ EB = CE ´ ED
     .

 3.69

      
 .
	 ः	 .. TA, .. TB  .
	 ः	 D EAT, D ETB ,

		 ÐAET @ Ð TEB .... ( )
		 ÐETA @ Ð EBT.. (   )
\ D EAT ~ D ETB ..... (.. )

\ ET

EB
=

EA

ET
 .... (   )

\ EA ´ EB = ET2

(2)  3.71  

AE ´ EB = CE ´ ED
     

.

(3)  3.72  

EA ´ EB = ET2

  - 

.

 3.70

 3.71

 3.72

B

C D E

A

E

A

B

C

D

E
A

B

T

A

B

E

T

 .

-,   (Tangent secant segments theorem)

   E      A, B  ,    
   T     EA ´ EB = ET2 .
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���   ���

. (1)		  3.73 , .. PS .  PR  
		   

		  PQ = 3.6, 
		  QR = 6.4  PS  .

	 ः	 PS2 = PQ ´ PR .... (-

				     )
			   = PQ ´ (PQ + QR)
			   = 3.6 ´ [3.6 + 6.4]
			   = 3.6 ´ 10
			   = 36

. (2)		
		   3.74 ,  MN,  RS    

		  P   .

		  PR = 6, PS = 4, MN = 11
		   PN .

	 ः	     ,

		  PN ́  PM = PR ́  PS... (I)
		  PN = x  \PM = 11 - x
		    (I)  
		  x (11 - x) = 6 ´ 4
	 \ 11x - x2 - 24 = 0
	 \  x2 - 11x + 24 = 0
	 \ (x - 3) (x - 8) = 0
	 \ x - 3 = 0  x - 8 = 0
	 \ x = 3  x = 8
	 \ PN = 3  PN = 8

 3.73

 3.74

P

Q

R

S

	 \PS = 6

S

M

P

N

R
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.(3)		  3.75 ,    
X, Y  . 
 XY   M  
    P, 
Q  . 
 .. PM @ .. QM  
.

	 ः	    .

		   MX     ........
	 \PM2 = MY ́  MX ..... (I)
		   ..... = ..... ´ ..... , (-  ) ... (II)
	 \(I), (II)   ...... = QM2

	 \ PM =QM
		  .. PM @ .. QM

 3.76 , .. PQ  O   

. R     .

.. RS ^ .. PQ. 
 SR 

PS, SQ     .

[ SR2 = PS ´ SQ]

 3.75

P QY
M

X

 3.76

. (4)		

P

Q

T O

R

S

	 ः	     .

		  (1)  RS  .         T   .

		  (2) RS = TS  .

		  (3)      .

		  (4) RS = TS    .

.

(1)	   3.76  .. PR, .. RQ   D PRQ    ?

(2)	  . (4)         ?
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 3.5  
1.	  3.77 , Q  

	 PQ = 12, PR = 8, 
	  PS = ? RS = ?

2.	  3.78 ,  MN, RS 
	  D   .

	 (1) RD = 15, DS = 4,
		     MD = 8  DN = ?

	 (2) RS = 18, MD = 9,
		     DN = 8  DS = ?

3.	  3.79 , O   

	  B. 
	 .. OE ^  AD, 	 AB = 12, 
	 AC = 8,   (1) AD (2) DC 
	 (3) DE  .

4.	  3.80 , PQ = 6, 
	 QR = 10, PS = 8 
	  TS = ?

5.	  3.81 , .. EF    

	  DF .   

	  r  

	 DE ´ GE = 4r2  .

E

O A

B

C
D

 3.80

P

Q

R

S

 3.81

M

ND

R

S

P

Q

T

R

S

H

G

FE

D

 3.77

 3.78

 3.79
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  3

1.	    (A), (B), (C), (D)    .   

 .

	 (1)	 5.5 .., 3.3 ..      .  

   .. ?

			   (A) 4.4 	 (B) 8.8 	 (C) 2.2 	 (D) 8.8  2.2
	 (2)	           .  

  12 ..       .. ?

			   (A) 6 	 (B) 12 	 (C) 24 	 (D) .

	 (3)	         .      
			   .......... .      .

			   (A) 	(B)  	 (C) 	 (D) 

	 (4)	     12.5 ..          

  12 ..      .. ?

			   (A) 25 	 (B) 24 	 (C) 7 	 (D) 14
	 (5)	           

?

			   (A)  	 (B) 	 (C) 	 (D) 

	 (6)	 O    ACB  ÐACB  . mÐACB = 65° 
			    m( ACB) = ?

			   (A) 65° 	 (B) 130° 	 (C) 295° 	 (D) 230° 
	 (7)	    AB, CD    E   . 
			   (AE) = 5.6, (EB) = 10, (CE) = 8  (ED) = ?

			   (A) 7 	 (B) 8 	 (C) 11.2 	 (D) 9
	 (8)	  c ABCD ,    Ð A ,   ÐC  

  ÐC  ?

			   (A) 36 	 (B) 72	 (C) 90 	 (D) 108
	 (9)«	A, B, C      m( AB) = m( BC) = 120°, 

  B     .  D ABC   ?

			   (A)  	 (B)  

			   (C)  	 (D)  
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2.	 O    l  P  

.  9 ..   

  .

	 (1)		 d(O, P) = ? ?

	 (2)	 d(O, Q) = 8 ..  Q  
			      ?

	 (3)	 d(O,R) = 15 ..    

R   l   ? 

 R     

?

	 (10)	.. XZ     Y  .      

?

			   (i)	 ÐXYZ    .

			   (ii)	 ÐXYZ    .

			   (iii)	ÐXYZ  .

			   (iv)	ÐXYZ    .

			   (A)  	 (B)  (C)  	(D) 

3.	    M  , . 

KL  .

	 MK = 12, KL = 6 3  

	 (1)   .

	 (2) ÐK, ÐM   .

4.	  3.84 ,  O .. AB, 
.. AC    

 r  l(AB) = r ,   
cABOC    .

P

o

l

M

L

K

A

B

C

O

 3.82

 3.83

 3.84
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5.	  3.85 ,    
c ABCD  T    

 . (   

  ) E, F, G, 
H  . AE = 4.5, EB = 
5.5,  AD  .

6.	  3.86 , N   , M  

  T   . 

     S  

 .     

  9 ..,  2.5 ..  

       
MS ः SR  .

	 (1) MT = ? (2) MN = ? 
	 (3) ÐNSM = ?

7.	    X, Y    

  Z  . 

Z       

   A, B  

.    XA ||  
YB.  .    

    .

X Y

A

B

Z

 3.87

 3.85

 3.86

M
N

T

R
S

	 ः	 .. XZ  .......... .

	 ः	     X, Z, Y  .......... 
			   \ Ð XZA @ ..........  

			   Ð XZA = Ð BZY = a  ..... (I)
			    .. XA @ .. XZ 	 .......... (..........)
			   \ Ð XAZ = .......... = a 	 .......... (  ) (II)
			     .. YB @ .......... 	 .......... (..........)
			   \ Ð BZY = .......... = a 	 .......... (..........) (III)

E

F

A B

CD G

H
T
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			   \(I), (II)  (III)  ,

			   Ð XAZ = ..........
			   \ XA ||  YB .......... (..........)

X
Y

A

B

Z

P

Q

O

l

R S

P Q

A

B
C

T
 3.90

 3.89

 3.88

8.	  3.88   X, Y   

  Z   

. .. BZ   

     A   

.

	  .. AX || .. BY .

9.	    l ‘O’   

P   . Q  OP 
  Q    

 RS ||  l.
	 RS 12 ..    

.

10«.	 3.90 ,  AB, C  

  .    PQ  
 T   .

	 .. AP ^  PQ, .. BQ ^  
PQ.	 .. CP @ .. CQ  

.

11«.	A,B,C,     3 ..       

  .

12«.	        .
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13.	  3.91   PR  Q  

 .     

  .

	 (1)	 Ð TAQ,  Ð TSQ    

?

	 (2)	 ÐAQP    ?

	 (3)	 Ð QTS    ?

	 (4)	 ÐTAS = 65°,  ÐTQS, 
 TS  .

14.	   O    

.. PQ, .. RS   .  
 mÐ POR = 70°, m( RS) = 
80°,  -

	 (1) m( PR) ?

	 (2) m( QS) ?

	 (3) m( QSR) ?

W

T
Z

X

Y

 3.92

 3.93

P

Q

A

T

R

S

P

Q

O

R

S

 3.91

	 (5)	 ÐAQP = 42°, ÐSQR = 58°,  ÐATS  .

15.	  3.93 , m( WY) = 44°,  
	 m( ZX) = 68°,  
	 (1) ÐZTX  .

	 (2) WT = 4.8, TX = 8.0, 
			   YT = 6.4  TZ = ?

	 (3)	 WX = 25, YT = 8, 
			   YZ = 26,  WT = ?.
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16.	  3.94 , 
	 (1) m( CE) = 54°, 
		  m( BD) = 23°,  ÐCAE = ?

	 (2) AB = 4.2, BC = 5.4, 
		  AE = 12.0  AD = ?

	 (3) AB = 3.6, AC = 9.0, 
			   AD = 5.4  AE = ?

18.	   P  .

	 (1)	 m( PR) = 140, 
			   Ð POR = 36° 

			   m( PQ) = ?

	 (2)	 OP = 7.2, OQ = 3.2, 
			   OR = ? QR = ?

	 (3)	 OP = 7.2, OR = 16.2, 

			   QR = ?

A

B

C

DE

 3.94

17.	    EF ||  GH.   EG @  FH  .

	      .

 ः 	.. GF .

			   Ð EFG = Ð FGH ..........  (I)
			   Ð EFG =    (  ) (II)
			   Ð FGH =    (  ) (III)
			   \ m ( EG) =    [(I), (II), (III) ]
			    EG @  FH ..........(  )

19.	   C   D  

  E   . D 
   .  

  EB    A  

.

	  .. EA @ .. AB  .

 3.96

 3.97

P

Q

R

O

E

A

B

C
D

E F

G H

 3.95
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20.	  3.98  O      

.. AB .   ACB  

    D  .

	  .. AD @ .. BD  .

	        

.

21.	   O     

.. MN 
	 MN = 25, ML = 9, d(O,L) = 5 

  MN  L   
   ?

OA B

C

D

	 ः	 .. OD 

			   Ð ACB =   	 (  )
			   Ð DCB =    	 (.. CD, Ð C  .)
			   m( DB) =   (  )
			   Ð DOB =   	 (  ) (I)
			   .. OA @ .. OB	 ..........  (II)
			   \  OD  .. AB      (I), (II)  

 			   \ .. AD @ .. BD		

 3.99

M

N

L O

 3.98

22«.	 3.100     

S, R  .  

   PQ  P, Q  



	 Ð PRQ + Ð PSQ = 180°    

.
 3.100

P Q

R

S
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23«.	 3.101 ,     
M, N  . M, N  

      R, 
S ,  P, Q  .  

.. PR|| .. QS  .

24«.	   A  E 
 .  
E       
 B  D   
B  D    
  C  
.
: c ABCD   
.

 3.101

P
Q

M

N

R
S

25«.	D ABC , .. AD ^  BC,  
.. BE ^  AC, .. CF ^ 
 AB.   O   

.   O, D DEF 
 .  .

ICT Tools or Links

    .

       .

 3.103
D

E

O
F

A

B C

 3.102

A

B

C

E
D
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 

· 	   

	 *	           

      .

		  (i)	     .

		  (ii)	   .

· 	    .

	 *	       .

		  (i)	   .

		  (ii)	  .

	 *	     .

  

      .  .

· 	       .

· 	      .

· 	          .

· 	       .

· 	     .

· 	     .

         .   
        .    
 ,       . , 
,        .  
            
,  .

4  
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.

  

    ,        

 .

            

 .       .

. (1)		 D ABC ~ D PQR, D ABC  AB = 5.4 .., BC = 4.2 .., AC = 6.0 ... 
	 	 ABः PQ = 3ः2  D ABC  D PQR   .

		     D ABC  .

		  D ABC  D PQR  

		  \      .

             		 AB

PQ
=

BC

QR
=

AC

PR
=

3

2
 .......... (I)  

		  AB, BC, AC        PQ, QR, PR   

 .

		   [I] 

		
5.4

PQ
=

4.2

QR
=

6.0

PR
=

3

2  

		  \ PQ = 3.6 .., QR = 2.8 ..  PR = 4.0 ..

 4.1
 

PQAB

C

R
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		  AB
A¢B = BC

BC¢ = AC
A¢C¢ = 5

3

		  \ D ABC   D A¢BC¢     .

		  \ .. BC 5        .. BC¢   .

		  D ABC   .. BC   B      C¢ . 

 C¢  .. AC    , .. BA     ,   

A¢ .

 

,       ,    

   .      ‘    

’       .

...  AB   11 6

3

.  ..  11.6 ..   

3    AB  .

 

 4.3

A

A¢

B CC¢

 4.2
AB

C

4.2
..

5.4 ..

6.0
..

PQ

R

2.8
..

3.6 ..

4.0
..

	 D PQR           .

. (1)       .    

         .

.(2)		  D ABC    .

	 	 AB ः A¢B = 5ः3  D ABC  
		  D A¢BC¢  .

 	 ः	   B, A, A¢   B, C, C¢  .

	 	 D ABC ~ D A¢BC¢ \ Ð ABC = ÐA¢BC¢
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 	 ः	 BC     , 

 BC   A    

 B      

 .

		    BT1 = T1T2 = T2T3 =  T3T4 
= T4T5    .

		  T5C  .  T1, T2, T3, T4 
  T5 C    .

.

      

 D A¢BC¢  .

    D A¢BC¢ 
     

?
 4.6

A

A¢

B

C

C¢

		   BA¢
BA  = BC

BC

¢  = 3

5
 , BA

BA¢ = BC
BC¢ = 5

3
 ..........   .

 :

(1)	 D ABC    .

(2) 	 .. BC     .

(3)	 B     C¢  

	 . \ BC¢ = 3

5
 BC

(4)	  C¢  .. CA   

	 .  .. AB     

 A¢   .

(5)	 D ABC    D A¢BC¢   

 .

 4.5

A

T1
T2 T3

T4
T5

B C

 4.4

A

A¢

CC¢B
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 4.7
 

A

A¢

B
C C¢

.(3) 	 AB ः A¢B = 5ः7  D ABC    D A¢BC¢  .

 ः		    B, A, A¢   B, C, C¢  .

 		  D ABC ~ D A¢BC¢  AB ः A¢B = 5ः7

		  \ D ABC   D A¢BC¢    .

		   ÐABC @ ÐA¢BC¢ 
		       .

		   
BC

BC′
=

5

7

\ .. BC  5        7  BC¢   

.

\ D ABC  .. BC     .  C¢   BC  B 

   .

   ,  C¢   AC     

  BA     ,  A¢  . .. A¢C¢  
D A¢BC¢    .

 :

(1)	 D ABC     .

(2)	 .. BC  5   . .. BC         

 BC   C¢  .

(3)	 .. AC  C¢    .    BA      

A¢   .

 	 D A¢BC¢  D ABC       .

 4.8

A

A¢

B C
1 2 3 4 5 6 7

C¢
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 4.9

C    P    l  
   .
         
     . 
   CP   .. CP ̂   l   
CP   P    ,    
 .

P

l

C

   ,         . 

   CP    l  .

  :
(1)	 C     , 

  P    .
(2)	  CP  .
(3)	  P   CX    l 

 .   l ,  P   
    .

 4.10

P XC

l

 4.1

1.	 D ABC ~ D LMN , AB = 5.5 .., BC = 6 .., CA = 4.5 ..   

	 BC

MN
 = 5

4
  D ABC   D LMN  .

2.	 D PQR ~ D LTR, D PQR  PQ = 4.2 .., QR = 5.4 .., PR = 4.8 ..  

	  PQ

LT
 = 3

4
  D PQR  D LTR  .

3.	 D RST ~ D XYZ, D RST  RS = 4.5 .., Ð RST = 40°, ST = 5.7 ..  

	  RS

XY
 = 

3

5
  D RST  D XYZ  .

4.	 D AMT ~ D AHE, D AMT  AM = 6.3 .., Ð TAM = 50°, AT = 5.6 ..  

	  AM

AH
 = 7

5
  D AHE .

.

      .

(i)	   .

 : 
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ii)        .

 ः	     .  C     .  

 ,  C    .

 :
    l  
 C    . 
.. CB    Ð CAB 
   .  
     
ÐCAB @ ÐBCD. 
-     

 .

 ÐCAB @ ÐBCD,   l    .

 .. CB      ÐCAB    . 
ÐBCD @ ÐBAC , ÐBCD   .

 CD      C    .

 4.11
l

A
B

C

D

 :
(1)	   .  C   

  .
(2)	  CB   ÐCAB  

.
(3)	     

 A   ÐBAC  
  M  N  
  .

(4)	  , C    CB    .   R 
 .

(5)	  MN    , R       

     .   D   .  CD  

. .. CD    .

	 (  ÐMAN @ ÐBCD    . .. MN  .. 
RD  . ..   D MAN @ D RCD. \ Ð MAN @ Ð BCD)

 4.12

A
BM

C

N
D

R
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   O   
  P  . 
 P     
  A   B  
 .  A   B  
      PA 
  PB  .  
 OA  OB    
OA ^  PA   OB ^  PB.

D OAP  D OBP    , OP     . 
.. OP     O         A 
 B  .       .
 :
(1)	O     .
(2)	  P   .
(3)	.. OP  . .. OP  

   M  
.

(4)	 M  OM    
 .

(5)	    A  B  
 .

(6)	 PA,  PB  .

	  PA,  PB   .

 4.14

PM

A

B

O

 4.13

P
O

A

B

 4.2

1.	 P , 3.2 ..   M    .
2.	 2.7 ..   .      .
3.	 3.6 ..   .       

  .
4.	 3.3 ..   .  6.6 ..   PQ .  

P   Q    .     .
5.	 3.4 ..   .  5.7 ..   MN  . 

 M   N      .

     .

 :
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6. P   3.4 ..    .    5.5 ..
 Q  . Q     .

7. 4.1 ..    .   7.3 .. 

  .

  4

1.   .
(1)        ............... 

(A) 3 (B) 2 (C) 1 (D) 0
(2)       ...............  .

(A) 2 (B) 1 (C)  (D) 0

(3)  D ABC ~ D PQR ,  AB

PQ
= 7

5
  ...............

(A) D ABC  . (B) D PQR  .
(C)    . (D)  .

2. O   3.5 ..   .   5.7 ..
  P  . P    .

3.    .  A      
  .

4. 6.4 ..    .      
R  .      .

5. P   . 100°    AB  . A  B 
  .

6. E  3.4 ..   .   F  . E-F-A
  A    FA = 4.1 ...  A   
.

7.  D ABC ~ D LBN, D ABC  AB = 5.1 .., Ð B = 40°, BC = 4.8 ..,
AC

LN
 = 4

7
   D ABC   D LBN  .

8. PY = 6.3 .., YQ = 7.2 .., PQ = 5.8 .. 
YZ
YQ

= 6

5
  D XYZ  D PYQ 

   .
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 

·     	  ·    	       ·     

 .

	         .

	 P,Q  R    -1,-5  4    .. PQ,.. 
QR   .

	  A  B   x1  x2   x2 > x1  
	  AB   = d(A,B) = x2 - x1 
	     P,Q  R   -1,-5  4  .

               	 \	 d(P, Q) = (-1)-(-5) = -1 + 5 = 4
	  	 d(Q, R) = 4 - (-5) = 4 + 5 = 9
	     XY ,       .

.

(1)	        .

           . X  

   (2, 0), ( -5

2
, 0), (8, 0)    Y   

 (0, 1), (0, 
17

2
),  (0, -3)    .

X        OX¢  Y    
    OY¢  .

 5.1

PQ
-2 1 5-3 20-4 3

O
-5 4

R
-1

5  
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	 i)	 X-     
 .

	 ii) Y-    
 .

2)	    XY         
   .

i)	  .. AB  X-  
 .    A 
  B  y  
 .

	 .. AL  .. BM  
X-  .

	 \ c ABML   .
	 \ AB = LM 
	 , LM = x2 - x1 
	 \ d(A,B) = x2 - x1

ii)	  .. PQ  Y-  
 .   P  
 Q  x   
.

	 .. PR  .. QS  
Y-  .

	 \ c PQSR   .
	 \ PQ = RS
	 , RS = y2 - y1

	 \ d(P,Q) = y2 - y1

	  A(x1, 0)  
B(x2, 0)    
	X- , x2 > x1  .
	\ d(A, B) = x2 - x1

  	 P(0, y1)   
Q(0, y2)     
	Y- , y2 > y1  .

\ d(P,Q) = y2 - y1

 5.4  5.5

 5.2

A (x1, 0) B (x2, 0)
X` X

Y

Y`

O

 5.3

(0, y2) Q

(0, y1) P

XX`

Y

Y`

O

A(x1, y1)

L(x1, 0)

B(x2, y1)

M(x2, 0)
X` X

Y`

Y

O

P (x1, y2)(0, y2) R

Q (x1, y1)(0, y1) S

X` X
Y`

Y

O
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 ः
	 .. AB || Y-   
	.. CB || X-  A, C  
 .
AC     .
D ABC   .
  
(AB)2 + (BC)2 = 

		 AB, BC     B  
 .

CB || X-  \ B  y  = 

BA || Y-  \ B  x  = 
AB = 3  -  = BC =  -  =  4 
\ AC2 =  +  = \ AC = 17

.

   (Distance formula)

 5.7 , A(x1, y1)  B(x2, y2)  
XY    .
 B  X-  BP 
.    A  .. BP  
AD   .
.. BP  Y-  .
\  D  x  x2.
..AD  X-  .

\  D  y  y1

\ 	AD = d(A, D) = x2 - x1,
BD = d(B, D) = y2 - y1

	 D ABD  , AB = AD + BD2 2 2

 = x x y y2 1

2

2 1

2−( ) + −( )

\ AB = x x y y2 1

2

2 1

2−( ) + −( )

     .

 5.6

XX`

B

Y

Y`

A(2, 3)

C(-2, 2)

4

1
-1

3

-3 2

-2

2

-2 3

-3

1

-1 0

 5.7

X
P

X`

Y

Y`

A
(x1, y1)

B(x2, y2)

D(x2, y1)

O
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		   x x y y x x y y2 1

2

2 1

2

1 2

2

1 2

2−( ) + −( ) = −( ) + −( )   . 

		     AB, BC      . .. 
AC  .         .

			   A(2, 3)  C(-2, 2)  .

			   A(x1, y1)  C(x2, y2) .

			   x1 = 2, y1 = 3, x2 = -2, y2 = 2 

			   AC = x x y y2 1

2

2 1

2−( ) + −( )

					      = − −( ) + −( )2 2 2 3
2 2

					      = −( ) + −( )4 1
2 2  

					      = 16 1+  

					      = 17

			   .. AB || Y-  .. BC || X-.

			   \  B   (2, 2)

			   \ AB = x x y y2 1

2

2 1

2−( ) + −( )  = 2 2 2 3
2 2−( ) + −( )  = 0 1+  = 1

					      BC = x x y y2 1

2

2 1

2−( ) + −( )  = − −( ) + −( )2 2 2 2
2 2  = −( ) +4 0

2  = 4

 5.1  P, Q   (-1) - (-5) = 4;  .    

 (-1, 0)  (-5, 0)  .      P  Q  

     .

XX`

B

Y

Y`

A(2, 3)

C(-2, 2)

O

 5.8

 .

· 	  O    (0, 0)  .  P   
 (x, y)   d(O, P) = x y2 2+  .

· 	 P(x1, y1), Q(x2, y2)    XY 

	 d(P, Q) = x x y y2 1

2

2 1

2−( ) + −( )

	 , PQ2 = x x y y2 1

2

2 1

2−( ) + −( )  = x x y y1 2

2

1 2

2−( ) + −( )  



104

���   ���
. (1)		 P(-1, 1), Q(5,-7)     .
	 ः	 P(x1, y1)  Q(x2, y2) .
			   x1 = -1, 		 y1 = 1, 	 x2 = 5, 	 y2 = -7

			       d(P, Q) = x x y y2 1

2

2 1

2−( ) + −( )

				    = 5 1 7 1
2 2

− −( )  + −( ) − 

				    = 6 8
2 2( ) + −( )

				    = 36 64+

				        d(P, Q)	= 100 	 =  10
				      \  P  Q    10

. (2)		 A(-3, 2), B(1, -2)  C(9, -10)    .
	 ः	  d(A, B); d(B, C)  d(A, C)      
     A, B, C  .
			   \ d(A, B), d(B, C)  d(A, C)  .
			    A  	  B  	  

			        (-3, 2)	     (1, -2)	 d(A,B) = x x y y2 1

2

2 1

2−( ) + −( )
			        (x1, y1)	     (x2, y2)

				    \ d(A, B) = 1 3 2 2
2 2

− −( )  + −( ) −   .......... (  )

							       = 1 3 4
2 2+( ) + −( )

							       = 16 16+

							       = 32 	 = 4 2 	 ..........(I)

				    d(B, C) = 9 1 10 2
2 2−( ) + − +( )

							       = 64 64+ 	 = 8 2 	 ..........(II)

			   	d(A, C)	= 9 3 10 2
2 2+( ) + − −( )

							       = 144 144+ 	 = 12 2 	 ..........(III)

			       4 2  + 8 2  = 12 2    			   ........ (I), (II)  (III)  
			   \ d(A, B) + d(B, C) = d(A, C) 
			   \ A, B, C   . 
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. (3)		 P(6, -6), Q(3, -7)  R(3, 3)     .

	 ः	 PQ  = 6 3 6 7
2 2−( ) + − +( )  	   .......... (   )

				    = 3 1
2 2( ) + ( ) 	 = 10   .......... (I)

			   QR	= 3 3 7 3
2 2−( ) + − −( )

				    = 0 10
2 2( ) + −( ) 	 = 100   .......... (II)

			   PR	 = 3 6 3 6
2 2−( ) + +( )

				    = 3 9
2 2( ) + ( ) 	 = 90  .......... (III)

			   (I), (II)  (III)  10 , 100   90   100    

 .

			   100( )   10 90+( )       .

			    100
2( )   10 90

2

+( )   .

			    10 90+( )  > 100( )     . \ PQ + PR ¹ QR
			   \ P(6, -6), Q(3, -7)  R(3, 3)   .

. (4)		 (1, 7), (4, 2),  (-1, -1)   (-4, 4)     .
	 ः	           

    . \       
    .

			   A(1, 7), B(4, 2), C(-1, -1)  D(-4,4)   .

			   AB = 1 4 7 2
2 2−( ) + −( )  	 = 9 25+ 	 = 34

			   BC = 4 1 2 1
2 2+( ) + +( ) 	 = 25 9+ 	 = 34

			   CD = − +( ) + − −( )1 4 1 4
2 2

	 = 9 25+ 	 = 34

			   DA = 1 4 7 4
2 2+( ) + −( )  	 = 25 9+ 	 = 34

			   AC = 1 1 7 1
2 2+( ) + +( ) 	 = 4 64+ 	 = 68

			   BD = 4 4 2 4
2 2+( ) + −( ) 	 = 64 4+ 	 = 68

			   \ AB = BC = CD = DA  AC = BD

 5.9

A

B

C

D
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       .   

 AC  BD       .

	\ (1,7), (4,2),  (-1,-1)   (-4,4)     

 .

. (5)		 M (-5,-2)  N(3,2)     Y-   

  .

	 ः	   P(0, y)  M, N   Y- .
				    \ PM =	 PN	 \ PM2 = PN2

				          \	  [0 -(-5)]2 + [y -(-2)]2 =  (0 - 3)2 + (y - 2)2

				         \  25 + (y + 2)2 = 9 + y2 - 4y + 4
				    \ 25 + y2 + 4y + 4 = 13 + y2 - 4y
				    `           \ 8y = -16	 \ y = -2

\ M (-5, -2)  N (3, 2)     Y-   

 (0, -2) 

. (6)		 A(-3, -4), B(-5, 0), C(3, 0)  D ABC  . D ABC  

   .

	 ः	 P(a, b)  D ABC    . \  P  A, B, C 

  .

		  \ PA2 = PB2 = PC2 .......... (I)	 \ PA2 = PB2

		               (a + 3)2 + (b + 4)2 = (a + 5)2 + (b - 0)2

	 \a2 + 6a + 9 + b2 + 8b + 16 = a2 + 10a + 25 +b2

		                          \ -4a + 8b = 0
		                              \  a - 2b = 0 .......... (II)
		                                    PA2 = PC2 .......... (I) 

		          \ (a + 3)2 + (b + 4)2 = (a - 3)2 + (b - 0)2

	 \a2 + 6a + 9 + b2 + 8b + 16 = a2 - 6a + 9 + b2

		                           \ 12a + 8b = -16
		                             \ 3a + 2b = -4 .......... (III)
		   (II)  (III)   a = -1, b = -

1

2

		  \    (-1, -
1

2
).

P(a,b)

A(-3,-4)

B
(-5,0)

C(3,0)

 5.10
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. (7)		 (7, 1)  (3, 5)       (x, y)   y = x-2  

.

	 ः	 A(7, 1)  B(3, 5)   P (x, y)   .

			                                           \ AP	 =	BP
			                                          \ AP2	 =	BP2

			                  \ (x - 7)2 + (y - 1)2	 =	(x - 3)2 + (y - 5)2

			    \ x2 - 14x +49 + y2 - 2y + 1	=	x2 - 6x + 9 + y2 - 10y +25
			                                 \- 8x + 8y	 =	-16
			                                        \ x - y	=	2
			                                              \ y	 =	x - 2

. (8)		  A(2,-2)   B(-1, y)    5,  y .

	 ः 	      \ AB2 = [(-1) - 2]2 + [y - (-2)]2 ..........    

			        \   52 = (-3)2 + (y + 2)2

			        \  25 = 9 + (y + 2)2

			        \  16 = (y + 2)2

				    \   y + 2 = ± 16

				    \   y + 2 = ± 4
				    \ y = 4 - 2  y = -4 - 2
				    \ y = 2     y = -6
				    \ y    2  -6 .

 5.1

1.	         .

	 (1)	A(2, 3), B(4, 1)         	 (2) P(-5, 7),  Q(-1, 3) 	 (3) R(0, -3),  S(0, 5

2
)

	 (4) L(5, -8), M(-7, -3)    	(5) T(-3, 6), R(9, -10)	 (6) W( -7

2
, 4),  X(11, 4)

2.	      .

	 (1) A(1, -3), B(2, -5), C(-4, 7)		  (2) L(-2, 3), M(1, -3), N(5, 4)
	 (3) R(0, 3), D(2, 1), S(3, -1)		  (4) P(-2, 3), Q(1, 2), R(4, 1)
3.	  A(-3, 4)  B(1, -4)   X-    

 .

4.	 P(-2, 2), Q(2, 2)  R(2, 7)     .  .
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 5.12

PA B6 10 	 , AP = 6  PB = 10.

	 \	 AP

PB
= =

6

10

3

5
                    

   ‘ P .. AB  3ः5   ’  .   

            

     .

5.	 P(2, -2), Q(7, 3), R(11, -1)  S (6, -6)      

  .

6.	 A(-4, -7), B(-1, 2), C(8, 5)  D(5, -4)  ABCD   

()    .

7.	   L(x, 7)  M(1, 15)    10  x  .

8.	  A(1, 2), B(1, 6),  C(1 + 2 3 , 4)      .

 .

     :

	   l ||  m ||  n, 
	  p  q  

	 \	 AB

BC
=

DE

EF

.

  (Division of a line segment)

 5.11

m
n

p q

lA
B

C

D
E
F
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.

  (Section formula)

	  5.13 , XY  .. AB    P, .. AB  m ः n   



	  .. AC || .. PQ || .. BD.

	 \      ,  AP
PB

 = CQ
QD

 = m
n

				      CQ = x - x1  QD = x2 - x .......... (I) 

					        \ 
x x

x x

m

n

−
−

=1

2
 

\ n(x - x1) = m (x2 - x)
\ nx - nx1 = mx2 - mx

\ mx + nx = mx2 + nx1

\ x(m + n) = mx2 + nx1

\ x = 
mx nx

m n
2 1+

+
		     A, P  B   Y-       

  y
my ny

m n
=

+
+

2 1  .

		  \  A(x1, y1)  B(x2, y2)   .. AB  m ः n  

		        
mx nx

m n

my ny

m n
2 1 2 1+
+

+
+







, .

 5.13

XX`

Y

Y`

A (x1
, y1

) P (x, y) B(x2, y2)

D(x2, 0)Q(x, 0)C(x1, 0)O

	 A(x1, y1), B(x2, y2)  P(x, y) 
.

	 .. AC, .. PQ  .. BD   
	 X-   .

	 \ C(x1, 0); Q (x, 0) 
	  D (x2, 0).
	 \    CQ = x - x1

	  QD = x2 - x
.......... (I)}
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		             x = mx nx

m n
2 1+

+
	

			             = mx mx

m m
2 1+

+
	      m = n

				    = m x x

m
1 2

2

+( )

		          	 = x x1 2

2

+

			   y = my ny

m n
2 1+

+

			     = my my

m m
2 1+

+
     m = n

			     = m y y

m
1 2

2

+( )

			    = y y1 2

2

+

		  \ P      x x y y1 2 1 2

2 2

+ +





,    

			    .        a  b  

			   ,       a + b
2

   .

			            .

���   ��� 
.(1)		  A(3,5)  B(7,9)   Q .. AB  2ः3     

Q    .

 	 ः 	   (x1, y1) = (3, 5) 
			    (x2, y2) = (7, 9) .

			   , m ः n = 2ः3
			       ,

			   x = 
mx nx

m n
2 1+

+
 =  2 7 3 3

2 3

23

5

× + ×
+

= 		 y
my ny

m n
=

+
+

2 1  = 2 9 3 5

2 3

33

5

× + ×
+

=

			   \  Q   23

5

33

5
,








    (Mid-point formula)

A(x1, y1)  B(x2, y2)     P(x, y) .. AB  
 

m = n   
, 

		  x  y  .
 5.14

A (x1, y1) P (x, y) B (x2, y2)
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A(x1, y1), B(x2, y2), C(x3, y3)   
D ABC     

.. AD  D ABC   . 

 G(x, y)     

    .

.. BC   D .

.(2)		  A(-4,2)  B(6,2)      P  P   

.

	 ः	  

 5.16

2

1

A(x1, y1)

C(x3, y3)

G(x, y)

B(x2, y2) D

 5.15

A (-4,2) B (6,2)P (x, y)

(-4, 2) = (x1, y1) ; (6, 2) = (x2, y2)   P   (x, y) .

\    ,

  x = x x1 2

2

+  = − +4 6

2
 = 2

2
 = 1

y = y y1 2

2

+  = 2 2

2

+  = 4

2
 = 2

\  P   (1,2) .

 .

      .

 (centroid)   2ः1  .

.

   (Centroid formula)

          

      . 
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\ 	  D   x = x x2 3

2

+ ,	 y = y y2 3

2

+  ..........  

  

	 D ABC  G(x, y) \ AG ः GD = 2 ः 1
\     

	 x = 
2

2
1

2 1

2 3
1

x x
x

+





 + ×

+  = x x x2 3 1

3

+ + 	 = x x x1 2 3

3

+ +

	 y = 
2

2
1

2 1

2 3
1

y y
y

+





 + ×

+
 = y y y2 3 1

3

+ +  = y y y1 2 3

3

+ +

	 , (x1, y1), (x2, y2), (x3, y3)     

	  
x x x y y y1 2 3 1 2 3

3 3

+ + + +





, .

	    .

 .

·	  

  	 (x1, y1)  (x2, y2)     m ः n   

	   mx nx

m n

my ny

m n
2 1 2 1+
+

+
+







, .

·	  

  	 (x1, y1)  (x2, y2)       

	  x x y y1 2 1 2

2 2

+ +





, .

·	   

	 (x1, y1), (x2, y2)  (x3, y3)      

	    x x x y y y1 2 3 1 2 3

3 3

+ + + +





, .
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���   ���

. (1)		 A(-7,4)  B(-6,-5)   T  .. AB  7ः2   

,   T  .

	 ः	 T   (x, y) .

			   \      

			   x = mx nx

m n
2 1+

+
 = 7 6 2 7

7 2

× −( ) + × −( )
+

 
			 
				    = - -42 14

9
 = -56

9
		
			   y = my ny

m n
2 1+

+
 = 7 5 2 4

7 2

× −( ) + ×( )
+

 
				  
				    = − +35 8

9
 = -27

9
 = -3

			   \ T    −
−








56

9
3, .

. (2)		  P(-4, 6)  A(-6, 10)  B(r, s)    2ः1 
 ,   B   .

 	 ः	   

			          -4 = 
2 ´ r + 1 ´ (-6)

2 + 1

			   \   -4 = 
2r - 6

3
			   \ -12 = 2r - 6
			   \       2r = -6
			   \         r = -3

        6 = 
2 ´ s + 1 ´ 10

2 + 1

\   6 = 
2s + 10

3
\ 18 = 2s + 10
\ 2s = 8
\   s = 4

\  B   (-3, 4).

. (3)		 A(15,5), B(9,20)  A-P-B.   P(11,15) .. AB    

  .

 	 ः	  P(11,15) .. AB  m ः n   ,  .

			   \   ,

 5.17

(-7, 4)

7

2

(x, y)
(-6, -5)T
B

A
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			   x = mx nx

m n
2 1+

+

			   \ 11 = 9 15m n

m n

+
+

			   \ 11m + 11n = 9m + 15n

			   \ 2m = 4n

			   \ m
n

 = 4

2
 = 2

1

			   \   2 ः 1.

. (4)		  A (2,-2)   B(-7,4)       

   .

			   (         ,  

     .)
	 ः	  P  Q  A   B      

.   P  Q   .. AB    .

			   AP = PQ = QB .......... (I)

			   AP

PB
 = AP

PQ + QB
 = AP

AP + AP
 = AP

2AP
 = 1

2
 .......... (I) .

			    P .. AB  1ः2   .

 y -   

   

.   .

			   P  x  = 1 7 2 2

1 2

× −( ) + ×
+

 = − +7 4

3
 = -3

3
 = -1

			   P   y  = 1 4 2 2

1 2

× + × −( )
+

 = 4 4

3

-  = 0

3
 = 0

			    Q  .. AB  2ः1   ,   
AQ
QB

 = 2

1

			   Q  x  = 2 7 1 2

2 1

× −( ) + ×
+

 = − +14 2

3
 = -12

3
 = -4

			   Q  y  = 2 4 1 2

2 1

× + ×−
+

 = 8 2

3

-  = 6

3
 = 2

			   \      (-1, 0), (-4, 2).

 5.18

A P Q B
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  :

A  B          .

A(-4, 6), B(5, 10)    AB  3ः1     
	 P       .

AP
PB

 = 3

1
  AP, PB    A-B-P .

AP
PB

 = 3

1
  AP = 3k, BP = k,  AB = 2k

			   \ AB
BP

 = 3

2

  B  AP  2 ः 1    .

A  B    P     .

 5.2

1.	   A(-1,7)   B(4,-3)   ..  P, 2 ः 3   
 P  .

2. 	    .. PQ  a ः b      A  .
	 (1) P(-3, 7), Q(1, -4), a ः b = 2 ः 1	
	 (2) P(-2, -5), Q(4, 3), a ः b = 3 ः 4	
	 (3) P(2, 6), Q(-4, 1), a ः b = 1 ः 2
3.	 P-T-Q   P(-3, 10)    Q(6, -8)     

T(-1, 6)    ?
4.	  .. AB     P  A(2, -3) P (-2, 0)  B 

   .
5.	  A(8, 9)   B(1, 2)   .. AB   P(k, 7)     

    k   .
6.	 (22, 20)   (0, 16)       .
7.	     .      

.
	 (1)(-7, 6), (2, -2), (8, 5)	
	 (2) (3, -5), (4, 3), (11, -4) 
	 (3) (4, 7), (8, 4), (7, 11)

 5.19(-4, 6)

(5, 10)
B

P

A
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     

  .  

     

.     

.      

     

    .

     

   .    

   .

 I ः		
	  A(-2, -5),
B(0,-2),  C(2,1),  D(4,4),  
E(6,7)   l   . 

   

   

.  

8. 	 DABC      G. A, B  G      
(-14, -19), (3, 5)   (-4, -7)  C    .

9.	   G (1, 5)      A (h, -6), B (2, 3)  C 
(-6, k)  h   k  .

10.	  A (2, 7)   B(-4, -8)   ..  AB    
 .

11.	 A (-14, -10), B(6, -2)   .. AB       
 .

12.	 A (20, 10), B(0, 20)   .. AB        

 .

.

   (Slope of a line)

A
B

C

D

E
l

X

Y

X¢

Y¢

4

41

3
(4, 4)

(6, 7)

(-2, -5)

-3 2

7

2
(2, 1)

-2 3

6

1

(0, -2)

-1

5

0

 5.20
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. 
.

 


 


  

(x1, y1)

  

(x2, y2)

y y

x x
2 1

2 1

-
-

1 C E (2, 1) (6, 7)
7 1

6 2

-
-

 = 6

4
 = 3

2
 

2 A D (-2, -5) (4, 4)
4 5

4 2

− −( )
− −( )

 = 9

6
 = 3

2

3 D A (4, 4) (-2, -5)
- -
- -

5 4

2 4
 = -

-
9

6
 = 3

2

4 B C -- -- --

5 C A -- -- --

6 A C -- -- --

        .    l     

   .    y y

x x
2 1

2 1

-
-

  .

   l   (x1, y1)  (x2, y2)      y y

x x
2 1

2 1

-
-

 

  .

 l  (x1, y1)  (x2, y2)     y y

x x
2 1

2 1

-
-

  

   l   .

    m  .

				   \  m = 
y y

x x
2 1

2 1

-
-
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	 (5)		 X-      n   .   .

X-, Y-     

	  5.21 , (x1, 0)  (x2, 0) 
	  X-   .

	 X-   = 0 - 0
x2- x1

 = 0

	   (0, y1)  (0, y2) 
	 Y-   .

	 Y-   = 
y2- y1

0 - 0  = 
y2- y1

0 , 

 0   Y-   .

  m  X-    

   .    () . ,  l  Y-  

     ,  .

   -   . 

 5.23 , P(x1, y1)  Q (x2, y2)   l    .

	  l X  T   .

	 .. QS^X- , .. PR^ .. QS \.. PR || .. TS ....   

	 \ QR = y2 - y1  PR = x2 - x1

 IIः	   l, t  n  

   .  
   .

	 (1)		  l   t   .

	 (2)		  n  .

	 (3)		  t ,  l    

.

	 (4)		 X-     

 l  t   

.
 5.21

t

n

l

A(4,0)
B(6,1)

C(3,4)

D(-1,0)
0 X

Y

 5.22

(x2, 0)(x1, 0)

(0, y1)

(0, y2)

l

m

X

Y

0
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        X-     .

\     .

   (Slope of parallel lines)

 ः		
 5.24   l   t  X-     q.

\	  QR

PR
 = tanq .......... (II)

\ 	 (I)  (II) , y y

x x
2 1

2 1

-
-

 = tanq

\ 	 m = tanq

 .. PR || .. TS,  l 

\ 	 ÐQPR = ÐQTS ..........  

,  X-    

        

    .

\  l ||  t .........   .

 l   A(-3, 0)   

B(0, 3)  .  AB   

.

 AB   = 
y y

x x
2 1

2 1

-
-  

			             
			             = 

 - 

 - 
 =  

			 
			             = 

  t     
   . 

     
  .

\	  QR

PR
 = 
y y

x x
2 1

2 1

-
-  .......... (I)

	  TQ, X-  q  

 5.24

A XX`

B

Y

Y`

t

l

(0,3)

(-3,0)
qq

0

 5.23

X

Y

q

qT

R

S

Q(x 2
, y 2

)

(x2- x1)
P(x 1

, y 1
)

(y2- y1)

l

O
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  q = 45°.
, m = tanq          .

 q = 30°, q = 60°       .

 .

X-    X-     () .

Y-    Y-     .

���   ���
. (1)		 A (-3, 5),  B (4, -1)       .

	 ः	 x1 = -3, 	 x2 = 4,	  y1 = 5, 	 y2 = -1

			   \  AB   = y y

x x
2 1

2 1

-
-

 = 
− −
− −( )
1 5

4 3
 = -6

7

. (2)		 P(-2, 3), Q(1, 2), R(4, 1)    .

	 ः	 P(-2, 3), Q(1, 2)  R(4, 1)   .

			    PQ   = y y

x x
2 1

2 1

-
-

 = 
2 3

1 2

−
− −( )  = -

1

3
             	
			    QR   = y y

x x
2 1

2 1

-
-

 = 1 2

4 1

-
-

 = -
1

3

			    PQ   QR   .

			     Q   .

			   \  P, Q, R  .

. (3)		  P(k, 0)  Q(-3, -2),     
2

7
  k 

 .

	 ः	 P(k, 0)  Q(-3, -2)
			    PQ   = - -

- -
2 0

3 k
 = -

- -
2

3 k

			    PQ   2

7
  .

			   \ -
- -

2

3 k
 = 2

7
		  \ k = 4
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. (4) 	 A (6, 1), B (8, 2), C (9, 4)  D (7, 3)  c ABCD   
			   c ABCD    .

	 ः	    = y y

x x
2 1

2 1

-
-

 

			    AB   = 2 1

8 6

-
-

 = 1

2
  .......... (I)

			    BC   = 4 2

9 8

-
-

 = 2   .......... (II)

			    CD   = 3 4

7 9

-
-

 = 1

2
  .......... (III)

			    DA   = 3 1

7 6

-
-

 = 2   .......... (IV)

			    AB   =  CD   .......... (I)  (III)  .
			   \  AB ||  CD
			    BC   =  DA   .......... (II)  (IV)  .
			   \  BC ||  DA
			           .
			   \ c ABCD   .

 5.3

1.	 , X-     ,    .
	 (1) 45° 	 (2) 60° 	 (3) 90° 	
2.	       .
	 (1) A (2, 3)  B (4, 7) 	 (2) P (-3, 1)  Q (5, -2) 
	 (3) C (5, -2)  D (7, 3) 	 (4) L (-2, -3)  M (-6, -8) 
	 (5) E(-4, -2)  F (6, 3) 	 (6) T (0, -3)   S (0, 4)
3.	    /    .
	 (1) A(-1, -1),    B(0, 1),    C(1, 3)	 (2) D(-2, -3),    E(1, 0),    F(2, 1)
	 (3) L(2, 5),       M(3, 3),      N(5, 1)	 (4) P(2, -5),    Q(1, -3),    R(-2, 3)
	 (5) R(1, -4),    S(-2, 2),     T(-3, 4)	 (6) A(-4, 4),    K(-2, 5

2
),    N(4, -2)

4.	 A (1, -1),B (0, 4),C (-5, 3)         
.

5.	 A (-4, -7),B (-1, 2), C (8, 5)  D (5, -4)  ABCD    
  .

6.	 R(1, -1)  S (-2, k)   RS   -2   k  .
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7.	 B(k, -5)  C (1, 2)     7   k  .
8.	 P(2, 4), Q (3, 6), R(3, 1)  S(5, k),   PQ,   RS   

k  .

  5

1.	     .

	 (1)		 .. AB,  Y-   A   (1,3) 
,  B    .......... .

		  (A)(3,1)      (B)(5,3)       (C)(3,0)       (D)(1,-3)

	 (2)  ........   X-    .
		  (A)(-2,0)	 (B)(0,2)	 (C)(2,3)	 (D)(2,0)

	 (3) (-3,4)       ...... .
		  (A)7	 (B) 1	 (C) 5	 (D)-5

	 (4)    X-     30°        
		  .......... .

		  (A) 
1

2
	 (B) 3

2
	 (C) 1

3
	 (D) 3   

2.	    / .
	 (1) A (0,2) , B (1,-0.5), C (2,-3) 		

	 (2) P (1, 2) , Q (2, 8

5
) , R (3, 6

5
)

	 (3) L (1,2) , M (5,3) , N (8,6)

3.	 P (0,6)  Q (12,20)       .

4.	 A (3,8)   B (-9,3)      Y-    ?

5.	 P(2,-5)  Q(-2,9)      X-  
.

6.	     .
	 (1) A (a, 0), B (0, a)	 (2) P (-6, -3), Q (-1, 9)	 (3) R (-3a, a), S (a, -2a)
7.	     A (-3,1), B (0,-2)  C (1,3)    

   .
8.	      ?     

    .
        (1) L (6,4) , M (-5,-3) , N (-6,8)            (2) P (-2,-6) , Q (-4,-2), R (-5,0)    
        (3) A ( 2 , 2 ), B ( - 2 , - 2 ), C ( - 6 , 6 )  
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9.  P (-12,-3)  Q (4, k)        1

2
  k

 .

10. A(4, 8), B(5, 5)    , C(2,4), D(1,7)    
   .

11. P(1,-2), Q(5,2), R(3,-1)  S(-1,-5)     
 .

12.  P(2,1), Q(-1,3), R(-5,-3)  S(-2,-5)  c PQRS  
.

13. A (-1, 1), B (5, -3)  C (3, 5)      
.

14«.  D (-7, 6), E (8, 5)  F (2, -2)      
      .

15. A(4, -1), B(6, 0), C(7, -2)  D(5, -3)     .

16. A(7, 1), B(3, 5)  C(2, 0)      
     .

17. A(4,-3)  B(8,5),  .. AB  3ः1     
.

18«. A(-4, -2), B(-3, -7) C(3, -2)  D(2, 3)      
ABCD     .

19«. .. AB   P, Q, R  S        . 
 A-P-Q – R-S-B  Q(12, 14), S(4, 18)  A, P, R  B   
 .

20. P (6,-6), Q (3,-7)  R (3,3)        
.

21«.        A (5,6), B (1,-2)   
C (3,-2)         .

22. A (1,7), B (6,3) C (0,-3)   D (-3,3)     . 

      .
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 .

1.	     .

•  	 •  

•    	 •    

sin q =  , cos q =   ,

2.	    .

	 (i) 
sin

cos

q
q

 = 			   (ii) sin q =  cos (90 - ) 

	 (iii) cos q = sin (90 - )	 (iv) tan q tan (90 - q) =  

3.	    .

	 sin2 q +  cos2 q =  

4.	     .

	 (i) sin30° = 
1

	 (ii) cos30° = 	 (iii) tan30° = 

	 (iv) sin60° = 	 (v) cos45° = 	 (vi) tan45° =    

       .   
       .

 

A

B Cq

 6.1 tan q =  

6 
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A

BC q

 6.2

       6.2 , 

		  sinq = 
AB
AC 

 

\	 cosecq = 1

sinq
	

			   = 
1

AB
AC			 

			   = 
AC
AB 

	

	 , cosecq = 


            

		   tanq = 
AB
BC 

 

\		 cot q = 
1

tanq  

			    = 
1

AB
BC

	 cot q = 
BC
AB 

 = 
 

  

		  cosq = 
BC
AC 

		  secq = 
1

cosq

			   = 1
BC
AC

			   = 
AC
BC 

	  secq = 


   

	  tanq =
sinq
cosq

   .

\	cot q = 
1

tanq

			   = 1
sin
cos

q
q

			   =
cos q
sin q

\	cot q = cos q
sin q

.

,     (cosec, sec and cot ratios)

       (cosecant)   

  cosec   \ cosecq = 
1

sinq

        (secant)  
 (cotangent)  ;     sec  cot  .

\ secq = 
1

cosq   cotq = 1

tanq
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 
	      .. 476 
.       .  
,      
 , ‘’      
   , , 
(1)   n      
n    .
(2) 2     .
(3) p   3.1416     
  , .

        (sine 
ratio)     .

          
.     ,      
  .

  , , ,       
    ,      
      .   ,   
      .      
 .

19  1975      .  
 ‘’           
.

  
 .

   

cosec, sec  cot  ,

·	
1

sinq  = cosec q 	 \ sin q ´ cosec q = 1

·	
1

cosq  = sec q 	 \ cos q ´ sec q = 1

·	
1

tanq  = cot q 	 \ tan q ´ cot q = 1
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AB

C

q

 6.3

* 0°,30°,45°,60°   90°       .

 


  (q)

0° 30° 45° 60° 90°

sin q 0
1

2

1

2
3

2
1

cos q 1 3

2

1

2

1

2
0

tan q 0
1

3
1 3 

cosec q

= 1
sin q

 2 2
2

3
1

sec q

= 1
cos q

1
2

3
2 2 

cot q

= 1
tan q

 3 1
1

3
0

.

  (Trigonometrical identities)

		    6.3  D ABC  , ÐB= 90°

		  (i)	 sinq = BC
AC 

 	 (ii)	 cosq = 
AB
AC 

 		

		  (iii)	tanq = 
BC
AB 

 	 (iv)	 cosecq = AC
BC 

 	

		  (v)	 secq = 
AC
AB 

 	 (vi)	 cotq =  AB
BC

   

		  ,   
		  BC2 + AB2 = AC2 . . . . .(I)
		   (I)   AC2  

		  BC2+ AB2

AC2  = 
AC2

AC2 
BC2+ AB2

AC2
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	 \  BC2

AC2 
 + AB2

AC2 
 = 1

	 \  BC

AC

AB

AC






 + 






 =

2 2

1

	 \(sinq)2 + (cosq)2 = 1 .... [(sinq)2  sin2q   (cosq)2 cos2q  .]

		  sin2 q + cos2 q = 1 .......... (II)
		    (II)   sin2q   

		
sin

sin

cos

sin sin

2

2

2

2 2

1θ
θ

θ
θ θ

+ =
 

		  1 + cot2 q = cosec2 q .......... (III)
		   ,  (II)   cos2q   

		
sin

cos

cos

cos cos

2

2

2

2 2

1θ
θ

θ
θ θ

+ =

		   tan2 q + 1 = sec2 q 
		  1 + tan2 q = sec2 q .......... (IV)
		   (II), (III)  (IV)     .

���   ���

. (1)		  sinq = 20

29
  cosq   .

	 ः	  I 
		  sin2 q + cos2 q = 1
		    .

		  20

29

2






  + cos2 q = 1

		  400

841
 + cos2 q = 1

		  cos2 q = 1 - 400

841

		           = 441

841
 

  

           \	cosq = 21

29

 II 

sinq = 20

29
 

  sinq = AB
AC 

 
\ AB = 20k  AC = 29k
     BC = x 

  
	 AB2+ BC2 = AC2

                       (20k)2+ x2 = (29k)2

	 400k2+ x2 = 841k2

	  x2 = 841k2 - 400k2

	     = 441k2

                \	  x = 21k 

        \	cos q = BC
AC 

 = 21k
29k 

 = 21
29 

 

 6.4

20k
29k

A

B Cx
q
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. (2)		  secq = 25

7
   tanq  .

	 ः	  I 			         II

          		  \ 5sinq = 12cosq

		  \ sin

cos

q
q

 = 12

5

		    \ tanq = 12

5
		    
		   1+ tan2q = sec2q

	 \1+ 12

5

2






 = sec2q

	 \ 1 + 144

25
 = sec2q

	 \ 25 144

25

+  = sec2q

	 \     sec2q = 169

25

	 \      secq = 13

5

	 \cosq = 5

13

	 , sin2q + cos2q = 1

            \ sin2q = 1 - cos2q

	 \sin2q = 1 - 5

13

2








  	

			        = 1 - 25

169

		   	      = 144

169

	 \ sinq = 12

13

        \ cosecq = 
13

12
	

       		  1+ tan2q 	= sec2q

		    

        \		 1+ tan2q 	= 
25

7

2








        \	  		 tan2q 	= 
625

49  - 1

	   			  = 
625 49

49

-

	   		  	 = 
576

49

        \	  		  tanq 	= 24

7
 

. (3)		  5sinq- 12cosq = 0  secq  cosecq   .
	 ः 	5sinq- 12cosq = 0

 ,

	 sec q = PR
PQ 

 

     \	 PQ = 7k, PR = 25k

	    

	 PQ2 + QR2 = PR2

     \	 (7k)2 + QR2 = (25k)2

     \	 QR2 = 625k2 - 49k2 = 576k2

     \	 QR = 24k

, tan q = QR
PQ 

 = 24k
7k

 = 24
7

 6.5

7k

25k

PQ

R

x

q
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. (4)		 cosq  = 3

2
  1

1

−
+

sec

cosec

θ
θ

  .

	 ः 	 I						       II

. (5)		 secx + tanx = 
1

1

+
−

sin

sin

x

x
  .

	 ः 	sec x + tan x = 
1

cos

sin

cosx

x

x
+

			   = 1+ sin

cos

x

x

			   = 
( sin )

cos

1 2

2

+ x

x
 

			   = 1 1

1 2

+( ) +( )
−

sin sin

sin

x x

x

			   = 
( sin )( sin )

( sin )( sin )

1 1

1 1

+ +
− +

x x

x x

			   = 1

1

+
−

sin

sin

x

x
 

		  cosq  = 3

2
	 \ secq = 2

3
		  sin2q + cos2q = 1

		  \ sin2q + 3

2

2








  = 1

		  \ sin2q = 1- 3

4
 = 1

4

		  \ sinq = 1

2
  \  cosecq = 2

		  \ 1

1

−
+

sec

cosec

θ
θ

 = 
1

2

3
1 2

−

+

				          = 

3 2

3
3

-

				          = 3 2

3 3

-

		    cosq  = 3

2

	  cos 30° = 3

2
   .

	 \ 	    q = 30°
	 \ sec q = sec 30° = 2

3

	  cosec q = cosec 30° = 2

		  \ 1

1

−
+

sec

cosec

θ
θ

 = 
1

2

3
1 2

−

+

				          = 

3 2

3
3

-

				          = 3 2

3 3

-
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. (6)		   q  .
		  x = a cot q - b cosec q
		  y = a cot q + b cosec q
	 ः 	 x = a cot q - b cosec q 	 .......... (I)
		  y = a cot q + b cosec q 	 .......... (II)
		   (I)  (II)  ,
		  x + y = 2a cot q

		  \ cot q = 
x + y

2a
		  .......... (III)

		   (II)  (I)  ,
		  y - x = 2b cosec q
		  \ cosec q = y x

b

-
2

		  .......... (IV)

		   , cosec2q - cot2q = 1

		  \ y x

b

y x

a

−





 −

+





2 2

2 2

= 1

		   \ 
y x

b

y x

a

−( )
−

+( )
4 42

2

2

2

= 1

	                       
y x

b

y x

a

−





 −

+







2 2

 = 4

 6.1

1.	  sinq = 
7

25
   cosq  tanq  .

2.	  tanq = 3

4
   secq  cosq  .

3.	  cotq = 40

9
   cosecq  sinq   .

4.	  5secq- 12cosecq = 0  secq, cosq  sinq    .

5.	  tanq = 1  sin cos

sec cosec

θ θ
θ θ

+
+

  .

6.	 .

	 (1) 
sin

cos

2 q
q  + cosq = secq

	 (2)  cos2q(1 + tan2q) = 1
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 6.6

        . 
   ,        
  .

	 (3) 1

1

−
+

sin

sin

θ
θ

= secq - tanq

	 (4) ( secq - cosq)( cotq + tanq) =  tanq secq

	 (5)  cotq + tanq = cosecq secq

	 (6) 
1

sec tanθ θ−  = secq + tanq

	 (7) sec4q - cos4q = 1 - 2cos2q

	 (8) secq + tanq = 
cos

sin

θ
θ1− 	

	 (9)  tanq + 
1

tanq  = 2   tan2q + 
1

tan2 q 
 = 2  .

	 (10) 
tan

tan

cot

cot

A

A

A

A1 12 2 2 2
+( )

+
+( )  = sin A cos A

	 (11) sec4A (1 - sin4A) - 2tan2A = 1

 	 (12) 
tan

sec

θ
θ −1

 = tan sec

tan sec

θ θ
θ θ
+ +
+ −

1

1

.

  (Application of trigonometry)

	   ,   
 ,  ,   
       
 .    
     
    .
	     , 
      
. , ,    
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      .

(i)  (Line of vision) :
 ‘A’   ‘B’     AB   .

(ii)  ( Angle of elevation) :

           . 
           .

���   ���
. (1)		   10        

		 60° .    ? ( 3  = 1.73) 
	 ः	  6.9  C     AB   . 

   AM 
 .   B, A
      AB ,
 AM   .
 Ð MAB .

(iii)  ( Angle of depression) :
  ‘C’   
 AM      AC
 AM   .
 ÐMAC  .

AB = h =   , 

    BC = 10 .

 (q)Ð BCA= 60°  
,   tanq = 

AB	
BC

.......... (I)

     tan 60° = 3  .......... (II)

\	
AB	
BC

 = 3   .......... (I)  (II) 

\	 AB = BC 3  = 10 3

\ AB = 10 ´ 1.73 = 17.3 .

\    17.3 .

60°
10 .

A

BC

 6.7

 6.9

B

M
A





 6.8

 

C

M
A





 
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. (2)		 40    ,         

. 30°   ,      

 ? ( 3  = 1.73)

	 ः	  6.10  .. AB  .   ‘x’   ‘C’   .

			   A   .		

		 AM   .

			  Ð MAC 

			  Ð MAC  Ð ACB 
			    
			   .

		   ,  tan30° = 
AB	
BC

			          \     
1

3
 = 

40
x

				     \   x = 40 3

				               = 40 ´ 1.73 
				               = 69. 20 .. 

		  \     69.20   .

. (3)		              

   61°   . 50     

  35°   .    

     . ( tan61° » 1.8, tan35° » 0.7)

x

A

B C

M

30°

30°

40 .

 ः 	 .. AB      

 . ‘A’  

, .. BC   

 .

		    h    

 x  .

		    tan 61° = 
h

x

 6.10

A

B C 50 Dx

h

35°61°

 6.11
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		           \ 1.8 = 
h

x
		  h = 1.8 ´ x  

	  	 10h = 18x .......... (I)..... 10  

		   D ABD ,

  ,	 tan 35 = h
x + 50

		      0.7 = 
h

x + 50
		  \ 	      h = 0.7 (x + 50) 

			   \    10h = 7 (x + 50) .......... (II)

			   	 [(I), (II) ]

				    18x = 7(x + 50)

			   \ 18x = 7x + 350

			   \ 11x = 350

			   \	    x = 350

11
 = 31.82 

			   ,  h = 1.8x = 1.8 ´ 31.82

					              = 57.28 .

	 \    =31.82. 
  = 57.28 .

. (4)		    . 
     
     
 .    
  61° . 
     
 4     
.    
     
	52° .      
  ?

R

T

S

Q

P

44

x

y

52°

29°

38°

61°

 6.12

		  (tan 61° = 1.80, tan 52° = 1.28, tan 29° = 0.55, tan 38° = 0.78) 
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	 ः	  6.12  PQ    SR  ,  R    .

.. QT ^ .. RS .

\ c TSPQ  

SP = x   TR = y  .

, D RSP , Ð PRS = 90° - 61° = 29° 
, D RTQ , Ð QRT = 90° - 52° = 38°

\ tan Ð PRS = tan29° = SP
RS

\ 0.55 = x

y + 4

\ x = 0.55(y + 4) .......... (I)

 , tan Ð QRT = TQ
RT

\ tan 38° = x
y

 .......... [ SP = TQ = x]

\ 0.78 = x
y

\ x = 0.78y .......... (II)

\ 0.78y = 0.55(y + 4) .......... (I), (II) 

\ 78y = 55(y + 4)

\ 78y = 55y + 220

\ 23y = 220

\ y = 9.565 = 10 (  )

\ RS = y + 4 = 10 + 4 = 14

\   14   .

. (5)		               30° 
  .      10     .

	 ः	 6.13  AB     ‘A’,    ‘C’     D 
 .

		  Ð CDB = 30°, BD = 10 , BC = x 

		  CA= CD = y .
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		   D CDB , 

	     tan30° = 
BC
BD  

			 
1

3  = 
x

10

			      x = 
10

3

			      y = 
20

3

		  x + y =  
10

3  + 
20

3

			        = 
30

3

		  x + y =  10 3 	

		    10 3  .

 6.2

1.	     80    .     45°  

.    ? 

2.	        60°   .    
90.        ?  ( 3 =1.73) 

3.	 12       .  10    

      60°   ,  

   ?

4.	 18   7        .       
22 .        .

5.	         ()       
60°  .      20     ?

6. 	        60 .   .     

 .     60°  .     

  . ( 3  =1.73)

A

B

C

D
 6.13
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  6

1.      .

	 (1) sinq  cosecq = ? 

		    (A) 1    (B) 0       (C) 
1

2
           (D) 2  

	 (2)    cosec45°  ?

		    (A) 
1

2
    (B) 2        (C) 3

2
           (D) 

2

3

	 (3) 1 + tan2q = ?

		    (A) cot2q    (B) cosec2q       (C) sec2q          (D) tan2q

	 (4)       ,   ....... .

		     (A)    (B)       (C)            (D) 

2.	   sinq = 
11

61     cosq  .

3.	   tanq = 2,      .

4.	  secq = 
13

12 ,      .

5.	 .

         (1) secq (1 - sinq) (secq + tanq) = 1

         (2) (secq + tanq) (1 - sinq) = cosq

         (3) sec2q + cosec2q = sec2q ´ cosec2q

         (4) cot2q - tan2q = cosec2q - sec2q

         (5) tan4q + tan2q = sec4q - sec2q

         (6) 
1

1

1

1−
+

+sin sinθ θ  = 2 sec2q

         (7) sec6x - tan6x = 1 + 3sec2x ´ tan2x

         (8) 
tan

sec

sec

tan

θ
θ

θ
θ+

=
−

1

1

         (9) 
tan

tan

3 1

1

θ
θ
−
−  =  sec2q + tanq
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         (10) sin cos

sin cos sec tan

θ θ
θ θ θ θ
− +
+ −

=
−

1

1

1

6.      48    .     

  30°         ?

7.       30°     .  

  100         ?

8. 15       .  12     

     30°  .     ?

9.        70°   , 

    20   .     2

 .             ?

(sin70° » 0.94)

10.       20°  , 

  200  ..   54    .   

       ? (sin20° » 0.342)
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 

· 	       

   

 .

 .

       ,  .  

    .

..   
1 .     = 2h ( l + b )

  =2(lb + bh + hl)
  = lbh

2 .  

         
    =  4l2

    = 6l2

  = l3

3 . 

                 
   =  2prh
   = 2pr ( r + h )
  = pr2h

4 . 

        

   (l)  = h r2 2+

    = prl 
   = pr (r + l)

  = 
1

3
 ´ pr2h

l

l

h

b

·	  -  .

·	  .

·	   .

l
h

h

r

r

7 
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 7.1

30 ..

20 ..
20 ..

 7.2

21 ..

10 ..

..   
5. 

          
   = 4 pr2

  = 4

3
 pr3

6. 

          

   = 2pr2

    = 3pr2

  = 2

3
 pr3

  

.(1)

.

      .  

   .     
r  

1.	  ()   ?  

    ?

2.	      ()  

  ?

3.	     () 

  ?

 7.3

r

r

  30 .. , 20 ..  

 20 ..       

() .     .  

(1  = 1000 ..3)

   () (Joker)  

   .    

   ?

.(2)
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         (r)     . 

   (2r)     .      

    .        .  

        .       

  .        .

         .

           .

   .    2r     , 

    .   V .

\ V = p ´ r2 ´ 2r = 2pr3

     V	 =   +    

	 =   + 
1

3
 ´ 2pr3

\   	 = V - 
1

3
 ´ 2pr3

		  = 2pr3 - 2

3
pr3

		  = 
6pr3 - 2pr3

3
	 = 

4pr3 

3
	

\    V = 
4

3
pr3  .

(    7.3  3    .)

 7.5  7.6

 ः

 7.4

2r

2r

2r

r
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���   ��� 

. (1)		     ()  2.8 .   3.5 .       
		   ?     70        
		      ? (p =  22

7
)

	 ः	  (r) = 2.8 .,       ( h) = 3.5 .,  p =  22

7
                         	           =    

			   = pr2h

			   = 22

7
 ´ 2.8 ´ 2.8 ´ 3.5

		  	 = 86.24 .3

			   = 86.24 ´ 1000 .	 ( 1.3 = 1000 .)
			   = 86240.00 .

		  \   86240   .

		     70 .  .

		  \     
86240

70
 = 1232  .

. (2)		 30 ..     10 .. ,  6 ..  

      ?

	 ः 	         r = 30 .. 
		    R = 10 .. 
		      H =   6 .. 
		  n    

		  \       =  n ´   

            		 \   = n = 
 

  
                        

			 
=

( )

( )

4
3

3

2

π

π

r

R H

		        	 =
×( )
×

4
3

30

10 6

3

2       =
× × ×

× ×

4
3

30 30 30

10 10 6
  = 60	

			   \  60  .
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. (3) 	      ,    .    

 48 .   15 .    33 .     

     .

	 ः 	    33 .

		     = H  H = 15 . 
		  \     h = (33-15) = 18 . .

		     (l) = r h2 2+

			   = 24 182 2+

			   = 576 324+

			   = 900

		                               l = 30 .

		      =      +    

			   = 2prH + prl

			   = pr (2H + l)

			   = 22

7
 ´ 24 (2 ´ 15 + 30)

			   = 22

7
 ´ 24 ´ 60

			   = 4525.71 ...

   =    +   

			   = pr2H + 1

3
 pr2h

			   = pr2 H h+







1

3

			   = 22

7
 ´ 242 (15 + 1

3
 ´ 18)

			   = 22

7
 ´ 576 ´ 21

			   = 38,016 ..

	       = 4525.71 .. 
             = 38016 .. 

 7.7

18 .

24 .

15 .
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 7.12

 7.1

1.	     1.5 ..  5 ..     .

2.	 6 ..    .

3.	      5 ..,  40 ..     .

4.	     7 ..     .

5.	    ,     44 .., 21 ..  12 ..   

  24 ..    .     .

6.
3.5 ..

10 ..

 7.8
   

10 ..

7 ..

 7.9
 

 7.8  7.9  
    
   
    
.

 7.10

 7.11

7.	      .   
	.     3 ..   100 ... 
.      500 ...  
    .

8.	     
,    
   () 

  .

9.	  7.12     
10 ..   .  
  7 ..  
 5 ..      
.

 7.13

10.	  7.13   
  .  
   
   
.  
  
 (1)  
  
(2)    
 .

	 (p= 3.14 ) 

3 ..

4 ..
40 ..

3 ..

4 ..

14 ..

10 ..
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11.	       

,  .

     
  

  

     

.       

   . 

 7.17  7.18  7.19  7.20

 7.16

 




    .     .   

     .    (frustum) .

    ,  .   

  .

 7.15

14 ..

30
..

12.	    

   

 .  2 

..   

 .   

  

.

.

 (frustum of the cone) 

 7.14

42 ..

r1

h
l

r2
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 .

	 	 h =  ,                    l =    

		  r1 , r2  =     ( r1 > r2)
		       =  l   = h r r2

1 2

2+ −( )
		       = pl ( r1 + r2  ) 
		     = pl   (r1 + r2) + pr1

2 + pr2
2      

		           = 1

3
 ph (r1

2 + r2
2 + r1 ´ r2)

���   ���
. (1)		      28 ..      

		  12 .., 15 ..      ? ( p = 
22

7
)

 	 ः 	     r1 =  15 .., r2 = 12 .. 
		    h = 28 .. 
		    =  

			   =   1

3
ph ( r1

2 +  r2
2  +  r1 ´ r2)	

			   =  1

3
  ´ 22

7
 ´ 28 (152 + 122 + 15 ´ 12)

			   =  22 4

3

´  ´ (225 + 144 + 180)

			   =  22 4

3

´  ´  549 
		  	 =   88   ´ 183  
			   =   16104 ..3 	 =   16.104    
		    16.104 .  .

. (2) 	     14 .., 8 ..     8 ..  
		     .   ( p= 3.14 )
		  i)        ii )       iii )  .

 	 ः	    r1  = 14 .. ,     r2  = 8 ..,       h  = 8 .. 

		     l
l

l

 =
=
=

 h r r2
1 2

2

2 2
8 14 8

64 36

+ −( )

+ −( )
+	  				       = 10 .. 

 7.21

r2

r1

h l

 7.22

28 ..

12 ..

15 ..
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	 	    = p(r1 + r2) l 
			   = 3.14 ´ (14 + 8) ´ 10 
			   = 690.8 ...
		     = p(r1 + r2)l + pr1

2  + pr2
2      

			   = 3.14 ´ 10 (14 + 8) + 3.14 ´ 142 + 3.14 ´ 82

			   = 690.8 + 615.44 + 200.96 
			   = 690.8 + 816.4
			   = 1507.2 ... 
		    = 1

3
 ph(r1

2 + r2
2 + r1 ´ r2)

			   = 1

3
 ´ 3.14 ´ 8 (142 + 82 + 14 ´ 8) 

			   = 3114.88 ...  

 7.2

1.	 30 ..           14 .., 
7 ..      ? (1  = 1000 ...)

2.	     14 .., 6 ..   6 ..   

 .  (p = 3.14)
	 (1)       (2)       (3)  .

3.	  7.23        132 .., 88 ..   24 
..         . (p= 22

7
)

	 1 = 2pr1 = 132

		          r1	= 
132
2p

 =  ..

	 2 = 2pr2 = 88

		          r2	= 
88
2p

 =  ..

 7.23

r2

r1

24 ..

	     = l

				    l = h r r2
1 2

2+ −( )

				    l = 
2 2

+

				    l =  ..
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      

 .     

  . 

      

     

  .

 O –PMQ  O-PBQ   

 .

qP

O

Q

B

M

 7.25

	    = p(r1+ r2)l

	 		  = p ´  ´ 
			   =  ...		

 

   .
    

  AXB .................
.................  AYB .................

.

    (Sector of a circle)

A

X

100°
B

Y

O
 7.24

  (Minor sector) :

          .   

O–PMQ   .

  (Major  sector) :

           .    

O-PBQ   .
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 7.26

q = 360° 

q
r

A1 = pr2 

q = 180°

q
r

A2 = 1

2
 pr2

q = 90°

q
r

A3 = 1

4
 pr2

q = 60°

q
r

A4 = 1

6
 pr2

  (Area of a sector)

            
  . 

		      = 360° =  

   = 360° ,   = pr2

 


    
q

360
  

A
A1 360° 360

360
1= 1 ´ pr2

A2 180° 1

2

1

2
  ´ pr2

A3 90° 1

4

1

4
  ´ pr2

A4 60° ................ .............

A q q
360

q
360

  ´ pr2

  
q

360
  ,   q       

.      .

		    (A) = q
360

 ´ pr2

	 	                 A

π
θ

r 2 360
=      ; 	   

 

 
 = q

360
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 7.27

  


  
(q)

q
360

  
(l)

l1 360°
360

360
1= 1 ´ 2pr

l2 180°
180

360
 = 1

2

1

2
  ´ 2pr

l3 90°
90

360
  = 1

4

1

4
  ´ 2pr

l4 60° ................ .............

l q
q

360

q
360

  ´ 2pr

     
q

360
      q     ?  

   .

		     (l) = q
360

 ´ 2pr

		    

			                \ 
l

r2 360π
θ

=

	      	
  


 = q

360

    (Length of an arc)

            
     .

q = 360° 

 
  l1 = 2pr

q = 180°

l2 = 1

2
 ´ 2pr

q = 90°

l3 = 1

4
 ´ 2pr

q = 60°

l4 = 1

6
 ´ 2pr

q q
q q

l1 l2
l3

l4

  = 2pr
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		        

		        A = q
360

 ´ pr2 .......... I

		      (l) = q
360

 ´ 2pr 

				    \ 
θ

π360 2
=
l

r   .......... II

		   		   A = l
r

r
2

2

π
π×  .......... I, II  

				    A = 1

2
 lr  = lr

2			 

				    \    = 
  ´ 

2

			    	 A

π π
θ

r

l

r2 2 360
= =

	
���   ���

. (1)		 21 ..     

  150°    

    

.

A B
O

21
150°

	 ः	  r = 21.., q = 150, p = 22

7
		
		    (A) = q

360
 ´ pr2

				    = 150

360

22

7
21 21´ ´ ´

				    = 1155

2
 ..2 	 = 577.5 ..2

		     = l = q
360

 ´ 2pr
			 
				    = 150

360
2

22

7
21´ ´ ´

				    = 55 ..

 7.28
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. (2)		   P , 

 6 .. .. QR    

PR = 12 ..   

   . 

( 3  = 1.73)

	 ः	          .

		  \ D PQR , Ð PQR = 90°, 	 PQ = 6 .., PR = 12 .. 	
		  \ PQ = PR

2

	             
    30° .

		  \ Ð R = 30°  Ð P = 60°
		  30°-60°-90°  , QR = 3

2
 ´ PR = 3

2
 ´ 12 = 6 3

		  QR = 6 3  ..

		  \ A(D PQR) = 1

2
 QR ´ PQ

				    = 1

2
 ´ 6 3  ´ 6

				    = 18 3  = 18 ´ 1.73
				    = 31.14 ..2

		     = q
360

 ´ pr2

		          \	 A(P-QAB) = 60

360
3 14 62´ ´.

					     = 1

6
3 14 6 6´ ´ ´.    = 3.14 ´ 6

					     = 18.84 ..2	
		    	 = A(D PQR) - A(P-QAB)
				    = 31.14 - 18.84
				    = 12.30 ..2

		    	   = 12.30 ..2

P

Q
A

B 12

R
6

 7.29
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. (3)		   ABCD    7 .., D   DA   

 D - AXC,         

 .

	 ः	                      =  ()

					     = 

					     = 49 ...

		   (D- AXC)  =  ()

					     = 
360

 ´ 22

7
 ´ 

					     = 38.5 ...

		     =    -   

				    =  ... -  ...

				    =  ...

 7.3

1.	   10 ..    54°        

. (p =3.14 )
2.	      80°   18 ..,     

. (p =3.14 )
3.	    3.5 ..   2.2 ..      

.

4.	  10 ..    100 ...,       

. (p =3.14 )
5.	 15 ..        30 ...     

  .

X

A B

CD 7 ..

6.	     7 ..  
m( MBN)= 60° 

	  (1)  .

	     (2) A(O - MBN)  .

	     (3) A(O - MCN)  .

O

B

C

60°

M N

 7.30

 7.31
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7.	 3.4 ..    
	 12.8 ..    .

8.	 , O    
	 Ð ROQ = ÐMON = 60°, OR = 7 ..,  

OM = 21 ..,   RXQ  
MYN   . (p = 22

7
)

9.	  A(P-ABC) = 154 ...  
	   14 .. 

	 (1) Ð APC   .

	 (2)  ABC  .

P

A
B

C

P

A B C
3.4 .

.

X

Q

YO

R
M

N

10.	  7 ..           

.

	 (1) 30° 	  (2) 210°           (3) 3 

11.	   3.85 ...    36°     
.

12.	  c PQRS   PQ=14 .., 
QR = 21 ..,     x, y  
z    .

L

NM

13.	 D LMN     LM = 14 ..  
      7 
..       

  .

	 (1) A (D LMN) = ? 
	 (2)    .

	 (3)     .

	 (4)      .

 7.32

 7.33

 7.34

 7.35

 7.36

P

Q

x
y

z

R

S

A

B
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		   PXQ  =   (O - PXQ)  - D OPQ 

                                                    = q
360

 ´ pr2 - D OPQ  ---------- (I) 

 		    D OPQ , .. PT   OQ  .

		   D OTP  ,    sin q  = PT

OP
 

P
X

Q

Y

O

 PXQ    .  

 PYQ     

.

      

?

  O  OP, OQ   

 .   O-PXQ  

    D OPQ 
  .    

    

 .
 7.39

 7.38

P Q

r
O

T

X

.

 (segment of a circle) 

         .

   ः         

  .   AXB   

 .

    ः           . 

  AYB   .

  ः       .

  (Area of a Segment)

X

Y

A B

O
 



 

 7.37
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 		  \ PT = OP ´ sin q
		       PT = r sin q 	 ( OP = r)
		  D OPQ  = 1

2
 ´  ´ 

			   = 1

2
 ´ OQ ´ PT

			   = 1

2
 ´ r ´ r sin q	

                 	 = 1

2
 ´ r2 sin q ---------------- (ii) 

		  (I), (II)  

		   PXQ  = q
360

 ´ pr2 - 1

2
 r2 sin q

		

			                              = r2  pq
360 - sinq

2

	(    .  q  90°    

     .)
	

���   ���

 I ः 
	 r = 12, q = 30°, p = 3.14
	   O-AXB 

	  = q
360

 ´ pr2

			   = 30

360
 ´ 3.14 ´ 122

			   = 3.14 ´ 12

			   = 37.68 ...

. (1)	  ÐAOB = 30°, OA = 12 
..     

.

		  (p = 3.14  )
P

X

12

A B

30°

O

	 A(D OAB) = 1

2
 r2 ´ sin q

				    = 1

2
 ´ 122 ´ sin 30

				    = 1

2
 ´ 144 ´ 1

2

			       .....( sin 30 = 1

2
)

				    = 36 ...

 7.40
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	  AXB  =  (O - AXB)  - A(D OAB)
					          = 37.68 - 36	
					          = 1.68 ...

 II ः
		   AXB  = r2  pq

360 - sinq
2

			   = 12
3 14 30

360

30

2
2 . sin×

−





			   = 144
3 14

12

1

2 2

.
−

×






			   = 144

4

3 14

3
1

.
−





			   = 36
3 14 3

3

. −





			   = 36

3
0 14´ .  = 12 ´ 0.14

			   = 1.68 ....

. (2)	 P     10 ..  AB       

        . (p = 3.14)
	 ः	 r = 10 .., q = 90, p = 3.14
		     = q

360
 ´ pr2

						      = 90

360
´ 3.14 ´ 102

						      = 1

4
 ´ 314

						      = 78.5 ...

		          A(DAPB)	= 1

2
 ´  ´ 

						      = 1

2
 ´ 10 ´ 10

						      = 50 ...

		    =   -  
						      = 78.5 - 50
						      = 28.5 ...

P

X
A B

 7.41
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	 	     =   -  

						      = 3.14 ´ 102 - 28.5
						      = 314 - 28.5
						      = 285.5 ...

. (3)	 14 ..          

      . (p = 22

7
, 3  = 1.732)

	 ः	   =   .

		  \   = 14 ..

		      = 6 ´ 3

4
 ´ ()2

						      = 6 ´ 3

4
 ´ 142

						      = 509.208 ...

			    	 = pr2 

						      = 22

7
 ´ 14 ´ 14

						      = 616 ...

         =   -  

							       = 616 - 509.208			 
							       = 106.792 ...

 7.4

 7.42

 7.43

 7.44

 7.44  O   ,  
m( PQR) = 60°, OP = 10 .., 
     

. (p = 3.14, 3  = 1.73)

P Q

O

R
2.

1.	  A   
	 ÐABC = 45°, AC = 7 2  .., 
	   BXC 

	 . (p = 3.14, 2  = 1.41)

X

A

B C

45°7 2 7 2
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3.	 A   ÐPAR=30° 
AP=7.5 ,  PQR 
  . (p=3.14)

O   PQ   
Ð POQ = 90°,    

  114 ...   

 .

(p = 3.14)

5.	 15 ..       PQ    60°  .     

        . (p = 3.14, 3 =1.73)

  7

1.	      .

	 (1)	   ,    2ः7   ?

		  (A) 14p	 (B) 7p 	 (C) 7p	 (D) 14
p

	 (2)	 44 ..       160°    ?

		  (A) 66 ..	 (B) 44 ..	 (C) 160 ..	 (D) 99 ..

	 (3)	   90°   7 ..      .

		  (A) 44 ..	 (B) 25 ..	 (C) 36 ..	 (D) 56 ..

	 (4)	   7 ..  24 ..     ?

		  (A) 440 ..2	(B) 550 ..2	(C) 330 ..2	(D) 110 ..2

	 (5)	 5 ..      440 ..2      ?

		  (A) 44
p

 ..	 (B) 22p ..	(C) 14p ..	(D) 22
p

 ..

	 (6)	          

.    5 ..      ?

		  (A) 15 ..	 (B) 10 ..	 (C) 18 ..	 (D) 5 ..

P
Q

A

R

P

QO

R

 7.45

 7.46

4.
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	 (7)	 0.01 ..       ...?
		  (A) 1	 (B) 0.001	 (C) 0.0001	 (D) 0.000001
	 (8)	          ?
		  (A) 1 ..	 (B) 10 ..	 (C) 100 ..	 (D) 1000 ..

2.	        21 ..      

 20 .., 15 ..       ?  (p = 22

7
)

3«.	 1 ..          .  
  2 ..  90 ..  30 ..     
    ?

4.	  10 ..,  11 ..  10 ..      
2 .. , 2 ..         
?

5.	     120 ..  84 ..      
 200  .     10     
     .

6.	  12 .. 0.01       .     
  .        8.88 
      .

7.	        28 ..  20 ..     
.      .    14 ..  
    .

8.	      9 ..   4 ..     
      ?

9.	 6 ..       15p ..2,       

   .

10.	

 7.47

 P   .. AB   
PA = 8 ..,  AB    4 .. 
    ( 

)    . 
(p = 3.14,   3  = 1.73)

A

P

B
8 4
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11.	  A-PCQ   c ABCD   

.  C - BXD   
20 ..    

    

  .

  ः	  ABCD   =  C - BXD   =  ..

	   = 2 = 
2
 =  ..... (I)

	     

	 =  ABCD  -  C - BXD 

	 =  - θ
360

 ´ pr2

	 =  - 90
360

 ´ 3.14
1

 ´ 400
1

	 =  - 314

	 = 

	    =  ABCD   

		        = 20 2

	      

	 =  A - PCQ  -  ABCD 

	 = A(A - PCQ) - A(c ABCD) 

	 = θ
π

360
2× ×






r  - 

2

	 = 90
360

 ´ 3.14 (20 2 )2 - (20)2

	 =  - 

	 = 

	 \      = 86 + 228 = 314 ...

 7.48
A

P

B

Q

X

C

D
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O  P    A  

  .    
BQ = 9, DE = 5,    

   .

  ः	    R .

   r .

OA, OB, OC  OD    

\ OA = OB = OC = OD = R
PQ = PA = r
OQ = OB -BQ = 

OE = OD - DE = 

	 P       

 OQ ´ OA = OE ´ OF

 ´ R =  ´   ( OE = OF)

    R2 - 9R = R2 - 10R + 25

R = 

           AQ = 2r = AB - BQ

             2r = 50 - 9 = 41

               r =  = 

 7.49

A
PO

E

F

B Q

C

D
5

9

12.



164


 1 

 1.1

1. 3

4
 		  2. 1

2
 		  3. 3 	 4. 1ः1  5. (1) BQ

BC
 , (2) PQ

AD
 , (3) 

BC

DC
 , (4) DC  AD

QC  PQ

´
´

 

 1.2
1. (1)	 .        (2)  		         (3)  .

2. PN

NR
=

PM

MQ
=

3

2
,   NM ||  RQ		  3. QP = 3.5	  	 5. BQ = 17.5 

6. QP = 22.4 	 7. x = 6 ; AE = 18 		 8. LT = 4.8		  9. x = 10	

10. , XQ, PD, , 
XR
RF

 = 
XQ
QE

 ,   , 
XP
PD

 = 
XR
RF

 1.3
1. DABC~D EDC .. . DPQR~D LMN; ...  
3. 12  			   4. AC = 10.5 		  6. OD = 4.5 

 1.4

1.   = 9 ः 25 		  2. PQ2  , 4

9
 			  3. A(D PQR)         , 4

5
 

4. MN = 15 		 5. 20 .. 		  6. 4 2

7. PF ;  x  +  2x ;  Ð FPQ ;  Ð FQP ; DF

PF

2

2 ; 20 ;  45 ;  45  -  20 ;  25    

  1

1. (1) (B), 		  (2) (B), 	 (3) (B), 	 (4) (D), 	 (5) (A)

2. 7

13
, 7

20
, 13

20
 	 3. 9 ..  	 4. 3

4
 	  	 5. 11 .. 	 6. 25

81
 		 7. 4	

8. PQ = 80, QR = 280

3
, RS = 320

3
 		  9. 

PM
MQ

 = 
PX
XQ

 , 
PM
MR

 = 
PY
YR

 ,

10. AX
XY

 = 
3

2
  			   12. 3

2
, 3 2

2

+ , 5

3
, .-.  , 5

3
, 15

 2  

 2.1
1.   ; (1), (3), (4), (6) 	 2. NQ = 6 		  3. QR = 20.5 

16

25
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4. RP = 12, PS = 6 3  	 5.                    ,  45° ,  
1

2 ,  
1

2 , 
1

2 ,  2

6.  = 5 2  ..,  = 20 2  ..	 7. (1) 18 (2) 4 13  (3) 6 13

8. 37 ..  		 10. 8.2 .

 2.2
1. 12		  2. 2 10  	 4. 18 .. 

  2
1. (1) (B),   (2) (B),   (3) (A),   (4) (C),   (5) (D),   (6) (C),   (7) (B),   (8) (A). 
2. (1) a 3 , (2)   . (3) 61 .., (4)15 .., (5) x 2 , (6) ÐPRQ.
3. RS = 6 .., ST = 6 3  ..  4. 20 ..  5.  = 2 ..,  = 6 .. 
6. 7 		  7. AP = 2 7  .. 	 10. 7.5 ../	 12. 8 ..  	14. 8 ..

15. 192  	 17. 58  		  18. 26
 3 

 3.1
1.  (1) 90°,   	(2) 6 ..;    
     (3) 6 2  ..		  (4) 45°
2. (1)	5 3  ..	 (2) 30°	 (3) 60°	 4. 9 ..

 3.2
1. 1.3 ..		  2. 9.7 ..		 4. (3) 110°		  5. 4 6  ..

 3.3
1. m( DE) = 90°, m( DEF) = 160°	

 3.4
1. (1) 60° (2) 30° (3) 60° (4) 300° 	 2. (1) 70° (2) 220° (3) 110°	 (4) 55°
3. ÐR = 92°; ÐN = 88° 		 7. 44°			  8. 121°

 3.5
1. PS = 18; RS = 10, 		  2. (1) 7.5 	 (2) 12  6 
3. (1) 18 (2) 10 (3) 5		  4. 4 			 

  3
1. (1) D     (2) B     (3) B     (4) C     (5) B     (6) D     (7) A     (8) B     (9) A     (10) C.
2. (1) 9 ..  		  (2)  	 (3) 2 , 12 .. 
3. (1) 6  (2) ÐK = 30°; ÐM = 60° 	 5. 10		  6. (1)	9 ..   (2) 6.5 ..	


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(3) 90° ; MS ः SR = 2 ः 1	 	 9. 4 3  ..	  
13. (1) 180° 	 (2) Ð AQP @ Ð ASQ @ Ð ATQ	
(3) Ð QTS @ Ð SQR @ Ð SAQ		 (4) 65°, 130°	 (5) 100° 	 14.(1) 70°	
(2) 130° (3) 210°		 15. (1) 56° 	 (2) 6 	    (3) 16  9	 16. (1) 15.5°	
(2) 3.36	 (3) 6		  18. (1) 68°	 (2) OR = 16.2, QR = 13	 (3) 13		 21. 13	

 4  

  4
1. (1) C	 (2) A 		 (3) A

 5  

 5.1
1. (1) 2 2 	 (2) 4 2  	 (3) 11

2
 	 (4) 13		 (5) 20 	 (6) 29

2
 

2. (1) .	 (2)  . 	 (3)  .	 (4)  

3. (-1, 0) 		  7. 7  -5

 5.2

1. (1, 3)	 2. (1) − −







1

3

1

3
, 	 (2) 

4

7

11

7
,−






 	  (3) 0

13

3
,






 		  3. 2ः7	     4. (-6, 3)

5. 2ः5, k = 6 	 6. (11, 18)  		 7. (1) (1, 3)	    (2) (6, -2)     (3) 19

3

22

3
,






  

8. (-1, -7)		  9. h = 7, k = 18	 10. (0, 2) ; (-2, -3)		

11. (-9, -8), (-4, -6), (1, -4) 		 12. (16, 12), (12, 14), (8, 16), (4, 18)

 5.3
1. (1) 1	 (2) 3  	 (3)  

2. (1) 2 	 (2) -
3

8
 	 (3) 

5

2
 	 (4) 

5

4
 	 (5) 1

2
 	 (6)  .

3. (1) .	 (2) .	 (3)  .	 (4) .
    (5) 	 (6) .	

4. -5; 1

5
; -

2

3
 	 6. k = 5	 7. k = 0	 8. k = 5

  5
1. (1) D	  (2) D		 (3) C		  (4) C		
2. (1) .		  (2) .	 (3)  .	  3. (6, 13) 	 4. 3ः1 



167

5. (-7, 0)	 6. (1) a 2  	(2) 13		 (3) 5a		 7. −







1

3

2

3
,  	

8. (1) ,  	 (2) .	 (3) ,  	9. k = 5	

13. 5, 2 13 , 37  	14. (1, 3)	 16. 25

6

13

6
,






 ,  = 13 2

6
	 17. (7, 3)

18.  	 19. A(20, 10), P(16, 12), R(8, 16), B(0, 20).  20. (3, -2)

21. (7, 6)  (3, 6)		  22. 10   0

 6 

 6.1

1. cosq = 24

25
 ; tanq = 7

24
		 2. secq = 5

4
; cosq = 4

5
 	

3. cosecq = 41

9
; sinq = 9

41
	 4. secq = 13

5
; cosq = 5

13
 ; sinq = 12

13

5. sin cos

sec cosec

θ θ
θ θ

+
+

 = 
1

2

 6.2
1.     80 
2. ,    51.60 
3.    (10 + 12 3 ) 
4.     30°
5.    (40 + 20 3 ) 
6.     69.20 

  6
1. (1) A	 (2) B		  (3) C		  (4) A

2.  cosq = 60

61
	 3. sinq = 2

5
 ; cosq = 1

5
 ; cosecq = 5

2
 ; secq = 5  ; cotq = 1

2

4. sinq = 5

13
 ; cosq = 12

13
 ; cosecq = 13

5
 ; tanq = 5

12
 ; cotq = 12

5

6.    16 3  

7.      100 3

3
 

8.    (12 + 15 3 ) 

9.         20.80   .
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10.      68.40   .

 7 

 7.1
1. 11.79 ... 	 2. 113.04 ...	 3. 1413 ... (p=3.14 ) 4. 616 ...
5. 21 ..		  6. 12 	 7. 5 .. 	 8. 273p ...	 9. 20 
10. 94.20 ..., 103.62 ...	         11. 5538.96 ..., 38772.72 ...	
12. 1468.67p ... 

 7.2
1. 10.780 	 2. (1) 628 ...	 (2) 1356.48 ...	 (3) 1984.48 ...

 7.3
1. 47.1 ...   2. 25.12 ..   3. 3.85 ...   4. 214 ...   5. 4 ..
6. (1) 154 ...	 (2) 25.7 ...	 (3) 128.3 ... 	 7. 10.2 ...	
8. 7.3 .. ; 22 ..		  9. (1) 90°	 (2) 22 ..	
10.(1) 12.83 ...	 (2) 89.83 ...	 (3) 115.5 ... 	 11. 3.5 ..	
12. x = 154 ... ; y = 38.5 .... ; z = 101.5 ....
13. (1) 84.87 ...	 (2) 25.67 ...	 (3) 77.01 ...	 (4) 7.86 ...

 7.4
1. 3.72 ... 	 2. 9.08 ..	 3. 0.65625 ..		  4. 20 .. 	
5. 20.43 ... ; 686.07 ...

  7
1. (1) A,     (2) D,     (3) B,     (4) B,     (5) A,     (6) A,     (7) D,     (8) C.

2. 20.35     3. 7830    4. 2800  (p = 
22

7
 )  5. 6336 

6. 452.16 ... ; 3385.94 .		  7. 2640 ...			   8. 108 	

9. 150°; 5p .. 				   10. 39.28 ...

rrr



साहित्य पाठ्यपुस्तक  मंडळाच्या विभागीय भांडारांमध य्े  
विक्रीसाठी उपलब्ध आहे.

विभागीय भांडारे संपर्क क्रमांक :  पुणे -   २५६५९४६५,  कोल्हापूर-   २४६८५७६, मुंबई (गोरेगाव) 
-   २८७७१८४२, पनवेल -   २७४६२६४६५, नाशिक -   २३९१५११, औरंगाबाद -   
२३३२१७१, नागपूर -   २५४७७१६/२५२३०७८, लातूर -   २२०९३०, अमरावती -   २५३०९६५

ebalbharati

पुस्तक मागणीसाठी www.ebalbharati.in, www.balbharati.in संकते स्थळावर भेट द्या.

•	 पाठ्यपुस्तक मंडळाची 
वैशिष्ट्यपूर्ण पाठ्येत्तर 
प्रकाशने.

•	 नामवंत लेखक, कवी, 
विचारवंत यांच्या 
साहित्याचा समावेश.

•	 शालेय स्तरावर पूरक 
वाचनासाठी उपयुक्त.
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