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51 )   

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

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

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

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

)	    .

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

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

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

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

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

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

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

 
 - IV A

 
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
 ,

	     !

   ,     . 
     .   I   
II     .

	     , , ,  
   .       
 .       
.      .

	      ,  
       .  
   ,    .

	        
   .     
      . 

	     .   , 
          
  .

	  ! , , -,   
   .      !

		  (.  )
 :		  
 : 28 H{í³ÌŒý 2017, A„æüÄ¶ý$ ™èþ–¡Ä¶ý$	     
  : 8 OÐðþÔ>Q… 1939	   , -411004.



9   II        .
   

1.  1.1  

1.2    
 .

1.3    
 .

1.4  
1.5 

1.6   

1.7 

●      
 ()    
 ()  .

●      
  . 

●      
     .

●       
.

●      
  .

●      
.

●     
  .

● ,  .
●       

.
●     .
● ICT Tools  , , 

  .

2.  


2.1   ●      
  .

●     
.

● ICT Tools    
 .

3. 3.1   


●      
 .

4.  4.1  ●    
   
   .



  II      .  
      .   .   
,       .   
      , ,   
   .    , 
        .

      ,  . 
       .   
 ,    .     , 
 ,       .

       
 .       . 
     .    
     ,     . 
      .    
         .

  

 

(1)	      .
(2) 	         

..
(3)	          .
(4)	      .
(5)	            

.
(6)	       .   ‘r’  

    p r2   .
(7)	  ,        , 

 .
(8)	   X  Y        

.
(9)	          

    .   ,    
    .
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1

1    

  ?  
   . .. 
3000     
   ?  
    () 
     
   .

      
  .   
  ‘’  .  
       
 .

     
       .        
            
  .      .

       .    
  .  ,      
    .   , , , 
       .

.

    : ,   . (Basic concepts in geometry & point, 
line and plane)

      ,     . 
    () .      .   
   . ..  .

, .

• ,   
•    
• 

•  
• 
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       (Co-ordinates of points and distance)

  .

0
A DB EC O

1 2 3 4-4 5-5 -1-3 -2

 1.1

 D,    1   . 1    D   
 . B   -3   .    B   -3 
.   A   -5    E   3 .

D   E  2   ,  E  D    2 
.        .   A  B 
    2 .

         .

           
 .

D    1,   E   3  3 > 1   .

 E  D    3-1  2 .

 E  D    d (E,D)  .    l(ED),  
 ED   .

d (E, D) = 3 - 1 = 2   
\  l(ED) = 2 	
d (E, D) = l(ED) = 2
 d (D, E) =  2

d (C, D) = 1 - (-2)				
	  = 1 + 2 = 3

\ d (C, D) = l(CD) = 3 
 d (D, C) =  3

d(A,B)  . A   -5,   B   -3  -3 > -5
\ d (A, B) = -3 - (-5) = -3+5 = 2. 

       .  P, Q  

 d( P, Q) = 0,  .

 .

•          
 .

•        .
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.

   (Betweenness)

	 P, Q, R           .

P P PQ QQRR R
 1.2

  (i)  Q, P  R      (ii)  R, P  Q     (iii)  P, R  Q 
	  .				    .		   	   .

	   d (P, Q) + d (Q, R) = d (P, R)  Q  ,  P  

 R    .   P - Q - R  .

 (1)		    A, B  C   d (A, B) = 5, d (B,C) = 11  
		  d (A, C) = 6,          ?

	 ः	  A, B  C           

.

		  d(B,C) = 11 . . . .  (I)

		  d(A,B) + d(A,C)= 5+6 = 11 . . . . (II)

		  \ d (B, C) = d (A, B) + d (A, C) . . . . (I)  (II) 

		   A  ,  B   C   .

 (2)		    U, V  A   . U  A    215 
.., V  A   140 .., U  V   75 ..   

     ?

	 ः 	 d (U,A) = 215;   	 d (V,A) = 140;   	 d (U,V) = 75 
		  d (U,V) + d (V,A) = 75 + 140  = 215; 	 d (U,A) = 215

\ d (U,A) =  d (U,V) + d (V,A)
		  \ U  A    V .

AB C
65

 1.3
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 (3)		     A   5.    A  13   

  .

	 ः	  A  13     A   T   
D    .

		
	  A    T   5 - 13 = -8.
	  A    D   5 + 13 = 18 .

	 \  A  13     -8  18 .

		   ः d (A,D) = d(A,T) = 13

   

 1.4

T A
5

5-13 5+13

D
5-8 18

:

(1)	   A, B, C   

,    . 

        

   .

(2)	  P, Q, R, S     

.      

      

.    

 .

(3)	      .        

?

(4)	       ?    

   .

A B C

Q

P

R
S
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 1.1

1.	      .

	  1.5

A B C D EH OQ JP K
-5 -4 -2 31-1-3 0 2 4 5 6

	 (i) d(B,E) 	 	 (ii) d(J, A)		  (iii) d(P, C) 		 (iv) d(J, H) 	

	 (v) d(K, O)		  (vi) d(O, E) 		 (vii) d(P, J) 		 (viii) d(Q, B)

2.	  A   x   B   y     

d(A, B)  .

	 (i) x = 1, y = 7		  (ii) x = 6, y = -2		  (iii) x = -3, y = 7	

	 (iv) x = -4, y = -5 	 (v) x = -3, y = -6		  (vi) x = 4, y = -8

3.	           .  

    .

	 (i) d(P, R) = 7, 		  d(P, Q) = 10, 	 d(Q, R) = 3

	 (ii) d(R, S) = 8, 		  d(S, T) = 6, 		 d(R, T) = 4

	 (iii) d(A, B) = 16,		 d(C, A) = 9, 	 d(B, C) = 7

	 (iv) d(L, M) = 11, 	 d(M, N) = 12, 	 d(N, L) = 8

	 (v) d(X, Y) = 15, 		 d(Y, Z) = 7, 	 d(X, Z) = 8

	 (vi) d(D, E) = 5, 		  d(E, F) = 8, 		 d(D, F) = 6

4.	 d(A,C) = 10, d(C,B) = 8     A,B,C    

d(A, B)  .    .

5.	 X, Y, Z   . d(X,Y) = 17, d(Y,Z) = 8  d(X,Z)  . 

6.	     .

		 (i) A-B-C  l(AC) = 11, l(BC) = 6.5,   l(AB) =?

	 (ii) R-S-T  l(ST) = 3.7, l(RS) = 2.5,   l(RT) =?

	 (iii) X-Y-Z  l(XZ) = 3 7  , l(XY) = 7 ,   l(YZ) =?

	 7.	       ?
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.

   -I       ,  
  .   , ,    .

 1.7
A B P

 1.9
A M B

(1) 	  (Line segment) ः 
	  A,  B    
	      AB .
	  AB   .. AB  .
	 .. AB  .. BA. 
	  A,  B  .. AB   .
          . l(AB) = d (A,B)
	 l(AB) = 5  AB = 5   .

 1.8

A B

DC

 1.6
A B

(2) 	  AB (Ray AB) ः 
A  B      
.  AB    
A-B-P    P   
    AB . 
 A     .

(5)	    (Properties of congruent segements) ः 
(i)   (Reflexivity) .. AB @ .. AB 
(ii)   (Symmetry) .. AB @ .. CD  .. CD @ .. AB
(iii)  (Transitivity) .. AB @ .. CD, .. CD @ .. EF  

.. AB @ .. EF

(3) 	   AB (Line AB) ः 

 AB             
    AB    . 

.. AB      AB    .

(4) 	   (Congruent segments)ः
      
     .

	 l(AB) = l(CD)   AB @  CD

(6) 	     (Midpoint of a segment) ः
 A-M-B  .. AM @ .. MB,  
M    AB     . 
      .
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 1.10

A B

C D

 1.11

A B

C

D

(7) 	   (Comparison of segments)ः
.. AB   .. CD    
 l(AB) < l(CD)  ..
AB<.. CD  .. CD > .. AB  .
       
 .

(8) 	     
	 (Perpendicularity of segments or rays) ः

 ,      
      
    ,   
   ,     
 . 
 1.11  .. AB ^ .. CD,
.. AB ^  CD.

(9) 	      
	 (Distance of a point  from 	 a line) ः

.. CD ^  AB   AB  
 D   CD   AB  
 C     .   D  CD 
    . 
l(CD) = a,  C   AB  a  
  .

 1.12
A D B

C

 1.2

1.	       .     
  .

 A B C D E
 -3 5 2 -7 9

	 (i) .. DE  .. AB (ii) .. BC  .. AD (iii) .. BE  .. AD 

2.	 .. AB    M  AB = 8  AM = ?

3.	 .. CD    P  CP = 2.5  .. CD   .

4.	 AB = 5 .., BP = 2 ..  AP = 3.4 ..     
.
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	 5.	 1.13     . 	

	 (i)  RP      .

	 (ii)  PQ   RP      .

	 (iii) .. PQ  .. QR     .

	 (iv) .. QR     .

	 (v) R       .

	 (vi) S       .

	 (vii)  SP   ST     .

	 6.	  1.14    .
	

 1.14

UR Q L P A B C V D
-4-6 -2 0 2 4 6

	 (i)  B     ?

	 (ii) Q        .

	 (iii) d (U,V), d (P,C),  d (V,B), d (U, L)  .

.

    (Conditional statements and converse)

   -      .

  ‘’    ()  ‘’ 

   ( )  . 

:       .   

:   ,     
 .   ,    
.   .

           

       .

P QRST
 1.13



9

	 ः	            
.

 	 ः	           
 .       
 .

	 :	            .
	 :	           .

		    ()     .

 () (Proofs) 
 , ,    .      

.       .     .. 3 
     .       
 () ,    .     
    ()  .    
     .    (Theorems)  
.

      .
(1) 	     .

(2)       .

(3) 	       
.

(4)     .

(5)	         
     , 
    .

       .

        .   
        (Proof)  .

 	             
   .

	 ,        .

	            .



.
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 ः         .

 ः   AB     CD   O  . A-O-B, 
C-O-D

 ः	(i) ÐAOC = ÐBOD
	 (ii) ÐBOC = ÐAOD

 ः 	 ÐAOC + ÐBOC  = 180° . . . . . . . (I) 	 (  )
	 ÐBOC + ÐBOD  = 180° . . . . . . . (II) 	 ( )
    	 ÐAOC + ÐBOC  = ÐBOC + ÐBOD . . . . . (I)  (II)   

	 \ ÐAOC =  ÐBOD. . . . . . .  ÐBOC    

		    ÐBOC =  ÐAOD  .

   (Indirect proof) ः

            
       .    
     ()   () .   
     .     .  

 .

	 ः	     .

	 ः	 p  2    p  .

	 ः	p  2    .  1  p    p  .

	 ः	p   

	 ः	p     .

		   p   .

		  \ 2, p    ..... (I)
		   p  2      . 
		  \ p   1  p   . ..... (II)
		  I  II      . 

		     .

		   p  2          .

A

B

C

D
O

 1.15
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 1.3

1.	    -  .

	 (i)	      .

	 (ii)	     .

	 (iii)	          

  .

2.	     .

(i)	            

.

(ii)	              

   .

(iii)	     .

  1

1.	       .

	 (i)      ?
		  (A) 	 (B) 	 (C) 	 (D) 

	 (ii)          ?
		  (A) 	 (B) 	 (C) 	 (D)   

	 (iii)   ?
		  (A) 	 (B) 	 (C)     (D) 

	 (iv)  A   -2  B   5  d(A,B) =  ?
		  (A) -2	 (B) 5	 (C) 7		  (D) 3

	 (v)  P-Q-R  d(P,Q) = 2, d(P,R) = 10,  d(Q,R) = ?
		  (A) 12	 (B) 8	 (C) 96 	 (D) 20

2.	  P,Q,R    3,-5  6     , 
  .

	 (i) d(P,Q) + d(Q,R) = d(P,R)		  (ii) d(P,R) + d(R,Q) = d(P,Q)

	 (iii) d(R,P) + d(P,Q) = d(R,Q)		  (iv) d(P,Q) - d(P,R) = d(Q,R)
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3.	      .      .

	 (i) 3, 6			  (ii) -9, -1		  (iii) -4, 5		  (iv) 0, -2	
	 (v) x + 3, x- 3	 (vi) -25, -47	 (vii) 80, -85

4.	  P    -7  P  8     
 .

5.	       .

	 (i)   A-B-C  d(A,C) = 17, d(B,C) = 6.5  d (A,B) = ?
	 (ii)   P-Q-R  d(P,Q) = 3.4, d(Q,R)= 5.7  d(P,R) = ?

6.	  A    1. A  7      
.

7.	    .

	 (i)	   ,  .

	 (ii)	   .

	 (iii)	     .

	 (iv)	     .

8.	    .

	 (i)	       1800 ,   .

	 (ii)	     900    .

	 (iii)	      .

	 (iv)	   3 ,   3  .

9.	      .

	 (i)	              

.

	 (ii)	      .

10*.	      ,  .

	 (i)	   .

	 (ii)	       .

	 (iii)	         

.

qqq
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2   (Parallel Lines)

  
      
  .
   ?

 ः   ,  
,     .

·       
  ?
 2.1   l  m  
 n.    
.     .

  
(i) Ðd, Ðh
(ii) Ða,
(iii) Ðc,
(iv) Ðb,

   
(i) Ðc, Ðe
(ii)Ðb, Ðh
   
(i) Ðd, Ðf
(ii)Ða, Ðg

    
 
(i) Ðc, Ðh
(ii) Ðb, Ðe

  ः
(1)          .

(2)      .

a
bc

d

e
fg

h

l

m

n

 2.1

m

l

, .

 

•     
   

•   .
•    .
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1 2 1 2

(3)	             
 .

(4)	             
.

(5)	        180°     
    180° .

.

   (Properties of parallel lines)

   ः
	           .
	     .        . 

       .     
 1   2      . (  
)     ,  ,     
,  .
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          

.          .

            

        . 

    (Interior angle theorem)

 ः	            

  .

	ः	  l ॥  m   n  

		    Ða, Ðb, Ðc, Ðd  

		   .

	ः	 Ða + Ðb = 180°
		 Ðd + Ðc = 180°

	 ः	 Ða  Ðb     .

(i) Ða + Ðb < 180° (ii) Ða + Ðb > 180° (iii) Ða + Ðb = 180°
		  (i) Ða + Ðb < 180°   .

 l   m  Ða, Ðb       

 . (   )

		 ,  l   m   .

		 \ Ða + Ðb < 180°    . . . . . . . . .(I)

		  Ða + Ðb > 180°    .

		 \ Ða + Ðb >180° 
		  Ða + Ðd = 180° 
		  Ðc + Ðb = 180° . . . . .   

		 \ Ða + Ðd + Ðb + Ðc = 180° +180° = 360°
		 \Ðc + Ðd = 360° - (Ða + Ðb) 

		  Ða + Ðb >180°  [360°  - (Ða + Ðb)] < 180°
		 \Ðc + Ðd < 180°

a
bc
d m

n

l

 2.2
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		  \   Ðc  Ðd       
		   l   m   .

		  \Ðc + Ðd < 180  

		   Ða + Ðb >180°  . ...... (II)
		  \ Ða + Ðb = 180°     . ......(I)  (II) 

		  \ Ða + Ðb = 180°   Ðc + Ðd = 180°
		     Ða + Ðb >180° , Ða + Ðb <180°    

    .      ()

      (Corresponding angle and alternate angle theorem)

	ः	             
.

	ः	  l  ||   m 
		   n 

	ः	 Ða = Ðb 

	 ः	 Ða + Ðc = 180° . . . . . .  (I)   

	   	Ðb + Ðc = 180° . . . . . . (II)    

	   	Ða + Ðc = Ðb + Ðc . . .  (I)  (II)  .

	    \ Ða = Ðb

	ः	            
.

	ः	  l  ||   m 
		   n  

	ः	 Ðd = Ðb 

	 ः	 Ðd + Ðc = 180° . . . . . . . . (I)  

	   	Ðc + Ðb = 180° . . . . . . . . (II)     

	   	Ðd + Ðc = Ðc + Ðb . . . . . . . .  (I)  (II)  .

	    \ Ðd = Ðb

a

b
c

m

n

l

 2.3

b
cd

m

n

l

 2.4
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P
H

K
GM S

D
R 85°

 2.5

1.	  2.5   RP ||  MS   DK 
	    ÐDHP = 85° 
	     .
	 (i) ÐRHD		  (ii) ÐPHG
	 (iii) ÐHGS		  (iv) ÐMGK

2.	  2.6  .  p ||  q  
	  l    m   .
	    ,  
	 Ða, Ðb, Ðc, Ðd   .

4*.	  2.8  ÐPQR  ÐXYZ  
   

	 ÐPQR @ ÐXYZ  .

 2.7

a
b

pn

m

l45°

c

 2.8

P

Q
R

X

Y
Z

 2.6

p

a

l

m

q

b

c d

110°

115°

3.	  2.7   l ||  m  
	  n ||  p.      

 Ða, Ðb, Ðc   .

 2.1
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.

   

	              
 .

 ः       180° .

 ः  D ABC   .

 ः ÐABC + ÐACB + ÐBAC = 180°

 ः  A    BC    l  .
	     P-A-Q  P  
	    Q  .

 ः  PQ úú   BC,  AB 

	 \ ÐABC = ÐPAB.......( ).....I

	  PQúú   BC   AC . 

	 \ ÐACB = ÐQAC.......( ).....II

	  I  II    

	  ÐABC + ÐACB = ÐPAB + ÐQAC . . . III

	  III    ÐBAC  

ÐABC + ÐACB  + ÐBAC = ÐPAB + ÐQAC + ÐBAC

				       = ÐPAB + ÐBAC + ÐQAC

				       = ÐPAC + ÐQAC  ...(ÐPAB + ÐBAC = ÐPAC)		
		                  	       	    = 180°		  ...(  )
		       180° .

A

B C
 2.10

A

B C

P Q

 2.11

5.	  2.9   ABúú   CD  		
 PQ      
     
.

	 (i) ÐART 	 (ii) ÐCTQ 
	 (iii) ÐDTQ 	 (iv) ÐPRB

 2.9

A B

C D

P
R

T

Q

105°
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m

l

 2.12

, .

   l   m   
  ?

.

       (Tests for parallel lines)

	               
 .

(1)	              .
(2)	          .
(3)	          .

     (Interior angles test)

 :	            
180°      .

 ः	  AB   CD    XY
		  ÐBPQ + ÐPQD = 180°
	ः 	  AB ||  CD

	 ः	       .

	   	    .

		  \  AB   CD   .

		     .

		   AB   CD  T  

		  .  D PQT .

		  ÐTPQ + ÐPQT + ÐPTQ = 180° . . . . . .   

		   ÐTPQ + ÐPQT = 180°  . . . . . .

		       180° .

		       180° .

		  \ ÐPTQ = 0° . 

A
B

C

P

Q

X

Y

T
D

 2.14

 2.13
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	 \ PT   QT     AB   CD    .
	   AB   CD     .
	     .
	 \    .   AB   CD  .

	      ,      
       .     
 .

	       .

   (Alternate angles test)

 ः	             
  .

	 ः	  l   m     n.
		  Ða  Ðb      
		  \ Ða = Ðb
	 ः	  l ||  m
 	 ः 	 Ða + Ðc = 180°  . . . . .   
		  Ða = Ðb . . . . . . . . . . 
		  \ Ðb + Ðc = 180°
		   Ðb  Ðc       
		  \  l ||  m . . . . . . .  
	 	       .

  (Corresponding angles Test)

 ः	              
    .

	 ः	  l    m    n
		  Ða  Ðb   
		  \ Ða = Ðb
	 ः	   l ||  m
 	 ः 	 Ða + Ðc = 180° . . . . . . . .   
		  Ða = Ðb . . . . . . . . . . . . . 
		  \ Ðb + Ðc = 180°
		       
		  \  l ||  m . . . . . . .   .
	 	       .

a

b

c

m

n

l

 2.16

a

b

c

m

n

l

 2.15
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a

b
m

n

l

 2.19

m

n

x
y

l

 2.18

 2.20

m n

ab K

x y

l

 I	               
 .
	 ः	  n ^  l   n ^  m
	ः	  l ||  m
	 ः	  n ^  l   n ^  m  .
		  \  Ða = Ðc = 90° 
		   Ða  Ðc   l   m 
		   n    
		  \  l ||  m    . . . .    .

 II	             
  .

 2.2

 2.17

m

l

n

a

c

1. 	 2.18  y = 108°  x = 71° 
	   m   n  ?
	  .

2.   2.19    Ða @ Ðb  
	  l ||  m  .

3. 	  2.20    Ða @ Ðb 
	 Ðx @ Ðy   l ||  n  .

4. 	  2.21   BA ||  DE, ÐC = 50° 
 ÐD = 100°,  ÐABC  
 .

(:  C   AB    .)

A B

C

ED

 2.21

100°

50°
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5.		   2.22   AE ||  BD  AF 
 ÐEAB    BC  
ÐABD      AF || 
 BC  .

A B
P

E

C DQ

RS

F

 2.23

 2.22

A

xx

yy
B

C

E
F

D

6.	  AB   CD   EF  
P  Q  . 
 PR   QS   
  ÐBPQ   
ÐPQC     AB || 
 CD  .

  2

1.	    ()    .

	 (i)	              
. . . .  . . . .  . . . . .

		  (A) 0° 	 (B) 90° 	 (C) 180° 	 (D) 360°
	 (ii)	      ..........  .
		  (A) 2     	 (B) 4     	 (C) 8     	 (D) 16
	 (iii)	           40°   
		       ........................ .
		  (A) 40° 	 (B) 140° 	 (C) 50° 	 (D) 180°
	 (iv)	D ABC  ÐA = 76°, ÐB = 48°,  ÐC   . . . . . . . . .
		  (A) 66°	 (B) 56°	 (C) 124°	 (D) 28°
	 (v)	              
		  75°     ................ .
		  (A) 105°	 (B) 15° 	 (C) 75° 	 (D) 45°
2*.	 	 PQ   PR    .  B, ÐQPR   

  A, ÐRPQ   .  PB    PA   
.        .

		  (i) 		 (ii)  		   (iii)  .
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m

x

y

l

 2.24
50°

130°

 2.25

Q

P

A B

C D

E F
z

x
y

4. 	  2.24     
Ðx  Ðy     l || 
 m  .

5. 	  AB ||  CD ||  EF   QP 
   y ः z = 3 ः 7  x 
 . ( 2.25  .)

6. 	  2.26   q ||  r   p   
  a = 80°  f , g  
.

7. 	  2.27  AB || CF  BC || ED 
 ÐABC = ÐFDE  .

 2.27

D

A

B

E
F

P

C

 2.26

a

p

qd

r

c
ef

g h

b

3. 	                 
 .

8.	  2.28   AB ||  CD,  PS 
 .  QX,  QY,   
RX,  RY     
¨ QXRY    .

DR

S

C

BA
X Y

Q
P

 2.28
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3 

.

    (Theorem of remote interior angles of a triangle)

	 ः	         .

	 ः	 D PQR  ÐPRS   

	 ः	 ÐPRS = ÐPQR + ÐQPR	
 	 ः	     180° .

		 \ ÐPQR + ÐQPR + ÐPRQ = 180°---(I)
	 	 ÐPRQ + ÐPRS  = 180°---(II). . . . (  )

\  I    II   .
	 ÐPQR +  ÐQPR + ÐPRQ = ÐPRQ + ÐPRS 

	 \ ÐPQR +  ÐQPR = ÐPRS ---------( ÐPRQ  ) 
\         .

P

Q R T
 3.1

P

Q SR

 3.2

 	
	      D PQR  .     QR  T 
  .    ÐP  ÐQ   .   
ÐPRT  ,     .

, 

•    
•  
•   .
• 30°- 60°- 90°   
•  

•     


•    
•   .
•  
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SRQ

P

 3.3

 3.4

P

Q R S
20°

30°

40°

T

.

 3.3   R  PQ         ?

.

      (Property of an exterior angle of triangle)

	 a  b     (a + b)  a  b   .
	  a + b > a, a + b > b
	      
	   .
	 D PQR  ÐPRS   
	 ÐPRS > ÐP , ÐPRS > ÐQ
	 \          .

 :
 (1)      5 ः 6 ः 7     .
	 ः	    5x, 6x, 7x ,
		  5x + 6x + 7x = 180°
			     	 18x = 180°
			       	    x = 10°
		  5x = 5 ´ 10 = 50°,      6x = 6 ´ 10 = 60°,      7x = 7 ´ 10 = 70°
		      50°, 60°, 70° .

 (2)   3.4   ÐPRS  ÐRTS    .

	 ः	 D PQR, ÐPRS  

		     

		  ÐPRS = ÐPQR + ÐQPR
			         = 40° + 30°
	 	 ÐPRS = 70°
	 	 D RTS 
		   ÐTRS + ÐRTS + ÐTSR  =  ........     

			   \  + ÐRTS +  = 180° 
				      \ ÐRTS + 90°  = 180° 
					        \ ÐRTS =  
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 (3)         360°  
.

	 ः	 ÐPAB, ÐQBC   ÐACR  
		  D ABC  .

	ः	 ÐPAB + ÐQBC + ÐACR = 360° .
	 ः	     .

		   I
		  D ABC  ÐPAB    

		  ÐABC, ÐACB    , 

			      ÐBAP = ÐABC + ÐACB ---- (I)
	 	  ÐACR = ÐABC + ÐBAC ---- (II) . . .    
	 	  ÐCBQ = ÐBAC + ÐACB ---- (III)
		   (I), (II), (III)    
	 	 ÐBAP + ÐACR + ÐCBQ 
				    = ÐABC + ÐACB + ÐABC  + ÐBAC + ÐBAC + ÐACB  
				    = 2ÐABC + 2ÐACB + 2ÐBAC
				    = 2(ÐABC + ÐACB + ÐBAC)
				    = 2 ´ 180°  . . . . . (  )
				    = 360°.

                 II
		  Ðc + Ðf = 180° . . . .  

		   Ða + Ðd = 180°
		   Ðb + Ðe = 180°

		  \ Ðc + Ðf + Ða + Ðd + Ðb + Ðe = 180° ´ 3 = 540°
		    Ðf + Ðd + Ðe + (Ða + Ðb + Ðc) = 540°
				      \   Ðf + Ðd + Ðe + 180° = 540°
	 	 	 	 	                \ f + d + e = 540° - 180° 
								                = 360°

 3.5

A

B
C

P

Q
R

A
P

B
C

d

cb

a

e
f

Q R
 3.6
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 (4)		   3.7  D ABC  ÐB, ÐC  
		  P   

	 	ÐBPC = 90 + 1
2

 ÐBAC  .

		      .

		  ः	 D ABC  
			   ÐBAC + ÐABC + ÐACB =  ...... (   ) 

	     \	1
2

 ÐBAC + 1
2

 ÐABC + 1
2

 ÐACB = 1
2

 ́   ..... ( 1
2

  )

	     \  1
2

 ÐBAC + ÐPBC + ÐPCB = 90° 

	     \	ÐPBC + ÐPCB = 90° - 1
2

 ÐBAC ......(I)

	 	 	 D BPC 

	 	 	 ÐBPC + ÐPBC + ÐPCB = 180° ...... (    ) 

	     \	ÐBPC +  = 180° ...... ( I )

	     		 	 	 \	 ÐBPC = 180° - (90° - 1
2

 ÐBAC)

	      			   \		    = 180° - 90° + 1
2

 ÐBAC  

								          = 90°  + 1
2

 ÐBAC

  3.1

1.	  3.8  D ABC   ÐACD.
	 ÐB = 40°, ÐA = 70° 
	  m ÐACD  .

2.	 D PQR  ÐP = 70°, ÐQ = 65°  ÐR   .

3.	    x°, (x-20)°, (x-40)°     ?

4.	         ,       

      .

A

B C D
 3.8

A

B C

P

 3.7
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 3.9

T

z
y
E

N M R
x 140°

100°

5.	   3.9    

 x, y, z   .

100°

70°

a

b c

 3.12

A B

C D

T

P

Q

 3.11

 3.10

R

D

E

A

B

70°

A

40°

6.	   3.10   AB úú  DE.  
 ÐDRE, ÐARE   
.

7.	 D ABC  ÐA, ÐB      O    .    
ÐC = 70°  ÐAOB    .

8.	  3.11   AB úú  CD  
  PQ   .  PT, 
 QT   ÐBPQ, ÐPQD  
   , ÐPTQ = 90° 
 .

9.	  3.12    

	 Ða, Ðb,Ðc    .

10*.	  3.13  .. DE úú  .. GF.	
 EG,  FG  

	 ÐDEF, ÐDFM   . 
	 (i) ÐDEF = ÐEDF (ii) EF = FG
		   .  3.13

E F

GD

M
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.

    (Congruence of triangles)
	  ,     ,     
.               
  .            
     .    D ABC  D PQR   
D ABC @ D PQR  .

  ः      DABC   .      
      .  
	 D A1B1C1   .          
	 D A2B2C2   .          		
	  D A3B3C3   .          
 .   D A4B4C4   .
	  D A1B1C1, D A2B2C2, D A3B3C3  D A4B4C4   D ABC   
 ?  D ABC     , D A3B3C3  .
	    ÐA  ÐA3 , ÐB  ÐB3 , ÐC  ÐC3   
 D ABC @ D A3B3C3   .
	  AB = A3B3 , BC = B3C3 , CA = C3A3  .
	         ,  
     ()  , . 
	  D ABC @ D PQR,  ÐA = ÐP, ÐB = ÐQ, ÐC = ÐR . . . . (I)
	  AB = PQ, BC = QR, CA = RP . . . . . . (II)     .
	           . 
    .

 3.14
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      .        
        .   .

(1)	DABC    DPQR         
       .

  -- 
 .  
...  .

(2)	     D ABC    D PQR   
           
 .

  -- 
 .  
...  .

(3)	 D ABC    D PQR        
   .

   -- 
 ,   
...  .

(4)	 D ABC, D PQR     ÐB, ÐQ     
   ,  AB = PQ      
.

    
 .

 3.15
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. . . . . . . . 
D ABC @ D PQR .

. . . . . . . . . . 
D XYZ @ D LMN  .

(i) (ii)

(iii) (iv)

. . . . . . . . . . . 
D PRQ @ D STU .

. . . . . . . . . .  
D LMN @ D PTR  .

 .

	       . (.  ,   , 
 ,     ).       
  .          
     .     ,  
   .      , 
   .      .

 3.2

1.	            . 
       ,      
.

 3.19
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  
D PTQ   D STR 
.. PT @ .. ST 
ÐPTQ @ ÐSTR ..........  
.. TQ @ .. TR 	
\ D PTQ @  D STR ......  

\ÐTPQ @  	
  @ ÐTRS 	      
.. PQ @   
			    
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 3.21
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 3.20
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2.	      .       
 ,     .

 (i)						       	 (ii)

 3.22
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 3.23
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3.	     D ABC   
	D PQR     
   .

  
D ABC   D PQR 
ÐABC @ ÐPQR 
.. BC @ .. QR 	
ÐACB @ ÐPRQ 
\ D ABC @  D PQR ......  

\ÐBAC @  .......  
 .

..AB @    @ .. PR
.....   

}.....
 
 


4.	      D LMN   
DPNM   LM=PN, LN=PM 
     
,    .

5.	  3.24   AB @  BC
	  .. AD @ .. CD. 
	  D ABD @ D CBD  .

 3.24A
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6.	  3.25  ÐP @ ÐR
	 .. PQ @  .. QR
	  	D PQT @ D RQS  .

.

   (Isosceles triangle theorem)

 ः	          .
	ः	 D ABC   AB @   AC 
	ः	 ÐABC @ ÐACB
	 ः	 D ABC  ÐBAC     ,
		    BC      D   . 
	 ः	 D ABD   D ACD 

		  .. AB @  .. AC ....... 
		  ÐBAD  @ ÐCAD........
		  .. AD @  .. AD .......  
	 	 \ D ABD @ D ACD ...... 
	 	 \ÐABD @  .......   

	 	 \ÐABC @ ÐACB  		    B - D - C
	ः	    ,      
			      60° .(     ).

      (Converse of an isosceles triangle theorem)
 ः            .
	ः	 D PQR  ÐPQR @ ÐPRQ
	ः	  PQ @   PR
 ः	ÐP     .  
	       QR      M   .
	 ः	 D PQM   D PRM 

		  ÐPQM  @ ........ 
		  ÐQPM  @ ÐRPM........
 		  .. PM @   .......  
	 	 \ D PQM @ D PRM ......  
		  \ .. PQ @  .. PR.......   

R

S T

P

Q

 3.25

CDB

A

 3.26

P

RMQ

 3.27
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  I	
      30° 
    .
  30°    
   .  
      
  .

 . 1 2 3 4
30°   

  
 .

  

     30°, 60°, 90°       ?

   II
     30°,60°, 90°  .     
  .

       .

 3.28

A

B C
30°

60°

	ः	          
.  (     .)

      .

      . 



(1)         ?

(2)          ?

.

    30° - 60° - 90°    (Property of 30° - 60° - 90° triangle)
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A

B C

 3.29

30°

60°

	 ः	    30°, 60°    30°      
			      .
		  (   .)
	ः	 D ABC  
		  ÐB = 90°, ÐC = 30°, ÐA = 60°

	ः	 AB = 1
2

AC

	 ः	 AB    D   
		  AB = BD,  DC  .
	 ः	 D ABC, D DBC 
	   	 .. AB @ .. DB ........... 

	  	 ÐABC @ ÐDBC ........ 
	   	 .. BC @ .. BC ............ 
	  	 \ D ABC @ D DBC ..... 
	  	 \ ÐBAC @ ÐBDC ........    
	  	 D ABC  ÐBAC = 60° \ ÐBDC = 60°
		   D ADC , 
		  ÐDAC = ÐADC = ÐACD = 60° ... (      180°)
		  \ D ADC   .
		  \ AC = AD = DC ........     .
		    AB = 1

2
 AD........    \AB = 1

2
 AC ........ ( AD = AC)

  :

	   3.29        .

	     30°, 60°  60°     2
3      

.

	   AB =  1
2

 AC   .

	      AB2 + BC2 =  . . . . .  .

	 4
1  AC2 + BC2 = 

            \ BC2 = AC2 - 4
1  AC2

 		         \ BC2 = 

	                 \ BC = 2
3  AC

A

B C

D
 3.30

60°

30°



36

	

A

B CD

 3.32

 

	     45°, 45°, 90°    		
		

2
1  ́   .

	 D ABC  ÐB = 90°  ÐA = ÐC = 45°
	 \ BC = AB

	   

	 AB2 + BC2 = 
	 AB2 +  = AC2 ... ( BC = AB)
	            \   2AB2 = 
	                \ AB2 = 
	                 \ AB = 

2
1  AC

	   45°- 45°- 90°    .

 3.31

A

B C

45°

45°



 .

(1)	    30°, 60°, 90°   30°    

	   
2

 	.   60°     3
2

  .

	   30°-60°-90°  .

(2)	    45°, 45°,90°      
2

 

	 .   45°-45°-90° .

 .

  
   ,           

    .
	  BC     ‘D’
	 \ .. AD, D ABC     .
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.

          .

  ः 	  3.35  D ABC    .  BD    . 

   .

	 l(AD) =......... l(DC) =............ l(BD) = ............

 (BD) = 1
2

 (AC)   .  .

  .

 3.33

G

B

F

A
E

C

D

 3.34

A

B

CD

 3.35

  I	ः    ABC  .  
    
AD, BE, CF  .   
 G   .

			 AG  GD    
 . AG   GD 
  .  . 
 BG   GE   
 CG   GF   
?  .

         2ः1    
.

  II ः	 D ABC     
.     
.    G  . 
     
  .   
G       
.   G    
       
.
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	 ः	         .

	ः	   D ABC  .. BD  .

	ः 	 BD = 1
2

AC

	ः 	  BD  E  B - D - E  

		   l(BD) = l(DE)   EC  .

	 ः	 (     .  ,   

		       .)

		  D ADB @ D CDE ...... ... 

		   AB úú  EC ..........  

	 	 D ABC @ D ECB ...... ... 

		  BD = 1
2

(AC)

 

 .

           . 

 3.3

1.	  3.37    .
	 x  y    .
	  ÐABD  
	 ÐACD   .

2.	 ,    15      .

3.	 D PQR  ÐQ = 90°,  PQ = 12, QR = 5  QS  PR     QS 
 .

4.	  3.38  D PQR  G  .
	 GT = 2.5 ..,  PG  PT 
	  .

A

B
C

D

E

 3.36

 3.37
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D

x
y50°

60°

 3.38
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  ः  AB  .    M 
 .  M     AB  
   l  .  l .. AB  
   ?

	  l    P   PA  PB  
  . ? PA=PB  
?      
       
  .     
 A  B    C  D 
   .    l  
?    ?   
      
   .    
       
 .

.

       (Perpendicular bisector theorem)

 I	 ः	              

		    .

	 ः	  l  .. AB     

		  .. AB  M  .

		   P  l   .

	 ः 	 l (PA) = l (PB)

	 ः	 .. AP  .. BP   .

	 ः	 D PMA , D PMB 

		  .. PM @  .. PM .......  

	 	 ÐPMA @ ÐPMB .......  

		  .. AM @  .. BM ....... M   

A BM

P

l

 3.40

 3.39

A B
M

P

l

D

C

 
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	 	 \ D PMA @ D PMB ...... ... 
	 	 \ .. PA @  .. PB.......    
	 	 \ l (PA) = l (PB) 
		              

    .
 II 	 ः	               

    .

	 ः	  P  AB       , 

		  PA = PB

	 ः 	 P .. AB    .

	 ः	  AB  M     PM .

	ः	 D PAM   D PBM 
			   .. PA @  .. PB ......... 
			   .. AM @  .. BM ....... 
			   .. PM @   ....... 
	 	 	 \D PAM @ D PBM ......  
	 	 	 \ ÐPMA  @ ÐPMB.......   
			    ÐPMA  +  = 180°
	 	 	 ÐPMA  + ÐPMA = 180° ........ (  ÐPMB  = ÐPMA) 
			   2 ÐPMA  = 
			   \ ÐPMA = 90°	

	 	 	 \ .. PM ^ .. AB     		 ......(1)
			   .. AB  M     	 ......(2)  ()
	 	  \  PM  .. AB     P  .. AB  

  .

    (Angle bisector theorem)

 I ः                .

	 ः	  QS,  ÐPQR    .
		    A  .
		  .. AB ^  QP  .. AC ^  QR
	 ः	 .. AB @  .. AC
	 ः	    
		   .

 3.41

A B

P

M
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B

C

P

Q R

S

 3.42
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 II	 ः	              
 .

	 ः	 ÐPQR    A
	     .. AC ^ .. QR
		  .. AB ^  QP
	     AB = AC
	 ः	  QA  ÐPQR   
	      ÐBQA = ÐCQA 
	 ः	      .

 

  
   XZ > XY 
D XYZ  .
ÐZ   ÐY  .   ?

.

 ,   

	 ः	              
			         .

 	ः 	 D XYZ   XZ >  XY 
 	ः 	 ÐXYZ > ÐXZY
 	ः 	 l (XY) = l (XP),  ,  XZ 
		  P   .. YP  .
 	 ः	 D XYP 

	 XY = XP .........
\ 	ÐXYP = ÐXPY.....       .....(I)
	 ÐXPY हा D YPZ  
\ 	ÐXPY > ÐPZY  .........  
	 ÐXYP  > ÐPZY  ..........  (I) 
	 ÐXYP  + ÐPYZ > ÐPZY (a > b  c > 0   a + c > b)
	 ÐXYZ > ÐPZY 	 ÐXYZ > ÐXZY

A

B
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D
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 3.43
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Y Z 3.44
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 3.45
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	ः         
      .
      .       
  .

	ः	DABC  ÐB > ÐC 
	ः	 AC > AB
	 ः	D ABC   AB,  AC 
		       
		   .
		  (i)  AC < AB  		  (ii)    	 (iii)   

A

B C
 3.46

     . 
    . 
  .

     A   

 . C    .  

  C ® B ® A   

   C ® A   
.      
  .    
 ?    
     .  

 .

	 (i) AC < AB  .
	     

      
     . 

	 \ ÐC > 
	  ÐC < ÐB .........  
	   . 
	 \ <    

	 (ii)     AC = AB 
	  ÐB = ÐC 
	   >  ...... . 
	    .
	 \   =   
	 \ AC > AB    .
	 \ AC > AB

A
B

C

 .
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	 ः	          .

	ः	 D ABC   

	ः	 AB + AC > BC
		  AB + BC > AC 
		  AC + BC > AB
	ः	  BA  D  AD = AC  .

 	 ः	 D ACD , AC = AD ..... 

	 	 \ ÐACD = ÐADC ...... (   )
	 	 \ ÐACD + ÐACB > ÐADC  

	 	 \ ÐBCD > ÐADC
	 	 \  BD >  BC .........(     )
	 	 \ BA + AD > BC ..........(  BD = BA + AD)	  
			   BA + AC > BC .......... ( AD = AC )
			     AB + BC > AC 
			     BC + AC > AB  .

 3.4

1.	 ÐXYZ     A .

	 AX = 2 ..  AZ .
A

X

Y Z

 3.48

S

R

T

P

 3.49

2.	  3.49 ÐRST = 56°, .. PT ^  ST, 
.. PR ^  SR  .. PR @  .. PT  
 ÐRSP    .

3. 	 D PQR  PQ = 10 .., QR = 12 .., PR = 8 ..      
   .

4.	 D FAN  ÐF = 80°, ÐA = 40°           
 .

5. 	      .

A

B C

D

 3.47
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6.	 D ABC  ÐBAC     BC    D ABC   
  .

7. 	  3.50  .. PR @  .. PQ  
	  .. PS > .. PQ  .

8. 	  3.51  D ABC  .. AD 
	  .. BE    
	   AE = BD  
	 .. AD @  .. BE  .

.

  (Similar triangles)

  .

       .       
   .

            .

R S

P

Q
 3.50

A

B C

E

D
 3.51
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  1			     4			     9

D ABC, D DEF  ABC « DEF   .

ÐA  @ ÐD, ÐB  @ ÐE, ÐC  @ ÐF 

AB
DE

 = 4
8

1
2

= ;	   BC
EF

 = 3
6

1
2

= ;   AC
DF

 = 2
4

1
2

= ,     . 

   D DEF  D PQR   . DEF « PQR   
      ?

	

  ( ),      (Enlargement)   .  
() ,    .

  ()       .  
        .      
         .

ICT Tools or Links

     .  ,      
 .          .

          .

 ः  	4 .., 3 ..  2 ..     .    
  .      14   .

	       .     
    .

´

´

D

E F

4

4

3 3

2

2

 3.53

4

4

4 2

2

2
R3 3 3

P

Q
 3.54 3.52

A

B C3

24
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 3.55

A1

A2

A3

B1 B2 B3 C1C2C3

.

 

D ABC  D PQR  (i) ÐA = ÐP, ÐB = ÐQ, ÐC = ÐR  

AB
PQ

 = BC
QR

 = AC
PR

 ;  D ABC  D PQR     .

‘D ABC, D PQR ’.  ‘D ABC ~ D PQR’  .

        .

 ः 	DA1B1C1      . ÐA1, ÐB1, ÐC1    .

	   DA2B2C2, DA3B3C3  .

	 ÐA1=ÐA2=ÐA3   , ÐB1 =ÐB2 =ÐB3 ,  ÐC1 = ÐC2 =ÐC3   .

	  B1 C1 > B2 C2 >  B3 C3        .

	     .       .

	
A1B1

A2B2

,   
B1C1

B2C2

,  
A1C1

A2C2

     .    .

     
A1C1

A3C3

,  
B1C1

B3C3

,  
A1B1

A3B3

        .

               
 .        . 

D ABC  D PQR  (i) ÐA = ÐP, ÐB = ÐQ, ÐC = ÐR,   

(ii) AB
PQ

 = BC
QR

 = AC
PR

         

.      .     
.

 3.56

A1= A2= A3

B1
C1

C2

C3B3

B2
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 .

�	         . 

�	             
 .

:	     180° 
	   

ÐA = ÐP , ÐB = ÐQ       \ ÐC = ÐR 

\ D ABC, D PQR   

\    .       

\   AB
PQ

    =  BC
QR

 =  AC
PR

 

\     3
PQ

    =  4
6

 =  AC
7.5

        	 \ 4 ´ PQ 	 = 18 

	 \ PQ 	 =  
18
4

 = 4.5 

	  6 ´ AC 	 = 7.5 ´ 4 

	\ AC = 
7.5 ´  4
     6

 	 = 
30
 6

 = 5

 3.5

1.	 D XYZ ~ D LMN      ,    .

2.	 D XYZ  XY = 4 .., YZ = 6 .., XZ = 5 ..,  D XYZ ~ D PQR   
PQ = 8 ..  D PQR    .

3. 	      .   .     
 .       .

7.5

6

A

4

3

BC

P
O

O

QR

 3.57

. 	  3.57 DABC  
DPQR  .  
   
.    
    
 .
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 ()

      500 .     .   

   ?  2 .      .   

     90   60    

.         .    

        .   

     .  , , ,  

     .       .

: 	1.  	 2. 	 3. 	 4. 

	 5.   	 6.  	 7. 

1

1

2

2

3

3

4

4
5

7

6

6

6

 

	         .  1 .. = 100 
.  1 .. = 50 .   ?      

   .
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P

Q R

S

 3.58

A

B CD E
 3.59

P

Q RS
 3.60

  3

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

(i) 	     5 .., 1.5 ..      
 ............... .

		  (A) 3.7 ..	 (B) 4.1 ..	 (C) 3.8 ..		  (D) 3.4 ..

	 (ii) 	D PQR  ÐR > ÐQ  ................. .

		  (A) QR > PR	 (B) PQ > PR	 (C) PQ < PR	 (D) QR < PR

	 (iii) 	D TPQ  ÐT = 65°, ÐP = 95°        ?

		  (A) PQ < TP	 (B) PQ < TQ   	 (C) TQ < TP < PQ      (D) PQ < TP < TQ

2.	 D ABC   .  AB = AC  BD  CE    
BD = CE  .

3.	 D PQR  PQ > PR  ÐQ  ÐR 
	    S   SQ > SR
	  .

4.	  3.59  D ABC   BC 
	 BD = CE  AD = AE  
	 D  E   
	 D ABD @ D ACE  .

5.	  3.60  D PQR   QR  S
	     
	 PQ + QR + RP > 2PS  .
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7.  3.62  .. PT, ÐQPR   
.  R   .. PT 
  ,  QP  S  
,  PS = PR  .

6.  3.61  D ABC  ÐBAC 
  BC  D  
AB > BD  .

 3.61

A

B CD

 3.62
Q T R

S

P

8.  3.63  .. AD ^ .. BC.
.. AE, ÐCAB  
, E-D-C 

mÐDAE = 1
2

 (mÐC -  mÐB )

.

  ,        

.        ? 

   .

     .

qqq

 3.63
A B

C

D

E
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4   

l

Q

BTA

 4.1

 .

       .
*      .
* ,         .
*          .
*         .

   .
•        

         .

•      
 ,     .

.

    (Constructions of triangles)

    .      
   ,       ,     
        .

                
   .

, .

     .
• ,       .
• ,       
•   
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B

A

C
75°

6.3 ..

  4.2

 I 
 ,          

   .
. BC = 6.3 .., ÐB = 75°  AB + AC = 9 ..  D ABC  .
 :	      .

 ः	   
BC = 6.3 ..   
.  B   BC  75° 
   D   
BD = AB + AC = 9 ..  
.  BD  A  .
BA + AD = BA + AC = 9
\ AD = AC
\  A .. CD  
  .
\  BD  .. CD  
    A 
.

  4.3

A

B C

D

6.3 ..

9 
.


.

 
(1) 6.3 .. 
.. BC .
(2) B  75° 
  BP .
(3)	 BP 

d(B,D) = 9 ..
 D   
.
(4)	.. DC  .
(5)	.. DC  
  .
(6)	.. DC 
   
 BP    	
A  .
(7)	.. AC  .
   DABC 
.  4.4

P

A

B C

D

75°

6.3 ..
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  4.5

A

B C
40°

7.5 ..

A

B

D

C40°

  4.6

 4.1

1.	  QR = 4.2 .., mÐQ = 40°  PQ + PR = 8.5 ..  D PQR .
2.	  YZ = 6 .., XY + XZ = 9 ... mÐXYZ = 50°  D XYZ .
3.	  BC = 6.2 .., mÐACB = 50°,  AB + AC = 9.8 ..  D ABC .
4.	  BC = 3.2 .., ÐACB = 45°  D ABC   10 ..   

D ABC .
 II 
	  ,          
.
 (1) BC = 7.5 .., mÐABC = 40°, AB - AC = 3 ..  D ABC .
:   .
 ः	 AB - AC = 3 .. \ AB > AC .
	  BC  . .. BC  40°  
	   BL  .   
 	 A  .  D , 
	 BD = 3 ..   .  
	 B-D-A  BD = AB -AD = 3  
	 AB - AC = 3  .
	 \ AD = AC
	 \ .. DC      A .
	 \  BL  .. DC  
	     A .

 :
(1)	7.5 ..  .. BC .
(2)	B   40°  		

  BL .
(3)	 BL  BD = 3 ..  		

D  .
(4)	.. CD      

.
(5)	.. CD    
	 BL     A .
(6)	.. AC .  
	    D ABC .                                            

D

A

B C
40°

7.5 ..

L

 4.7
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. 2	  BC = 7 .., ÐB = 40°  AC - AB = 3 ..  D ABC .
 ः    .

 
(1) 7 ..  BC  

.
(2)  B  40°  

  BT  .
(3)  BT    

BS   D  BD = 3 
..  .

(4) .. DC  
  .

(5).. DC   
  BT     
  A .

(6) .. AC    
 D ABC .

 4.8

A

B C
40°

7 ..

	 BC = 7 .. . AC > AB.  
BC   B  40°   
 BT  .    A 
. BD = 3 ..   BT 
    D  .
 AD = AB + BD = AB + 3 = AC 
( AC - AB = 3 .. .) 
\ AD = AC
\ .. CD      
 A .

7 ..

A

B
C

S

D

T

40°

3 
.

.

 4.10

 4.2

1.	  YZ = 7.4 ... mÐXYZ = 45°  XY - XZ = 2.7 ..  D XYZ .

2.	  QR = 6.5 ... mÐPQR = 40°  PQ - PR = 2.5 ..  D PQR .

3.	  BC = 6 ... mÐABC = 100°  AC - AB = 2.5 ..  D ABC .

 4.9

7 ..B C

D
S

A
T
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 ः	   .. BC   P  Q  
	 PB = AB, CQ = AC  .
	 \ PQ = PB + BC + CQ = AB + BC +AC = 11.3 ...
	  DPBA  PB = BA
	 \ ÐAPB = ÐPAB  ÐAPB + ÐPAB =  ABC = 70°. . . .

(   )
	 \ ÐAPB = ÐPAB = 35°    ÐCQA = ÐCAQ = 30°
	  PAQ  ,       PQ 
 .
	  BA=BP \ .. AP      B .  CA = CQ 
	 \ .. AQ      C .
	 \ AP  AQ    .   PQ    
  B  C  .
 : 

  III
        . 
.	ÐB = 70°, ÐC = 60°  AB + BC + CA = 11.3 ..,  D ABC .
 ः	  .

  4.11

A

B CP Q
35° 70° 60° 30°

11.3 ..

(1)   PQ = 11.3 ..   
.

(2)   P  35°    
.

(3)   Q  30°    
.

(4)	     A  
.

(5)	.. AP  .. AQ  
  .

	   PQ      
 B  C  .

(6)  .. AB  .. AC .
	    D ABC .
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	         . 3 

     ,    .

qqq

 4.12

35° 70° 60° 30°

A

B CP Q
11.3 ..

 4.3

1.	 ÐQ = 70°, ÐR = 80°  PQ + QR + PR = 9.5 ..  D PQR .

2.	 ÐY = 58°, ÐX = 46°      10.5 ..  DXYZ 
.

3.	 ÐM = 60°, ÐN = 80°  LM + MN + NL = 11 ..  D LMN .

  4

1.	 XY + XZ = 10.3 .., YZ = 4.9 .., ÐXYZ = 45°  D XYZ .
2.	 ÐB = 70°, ÐC = 60°, AB + BC + AC = 11.2 ..  D ABC .
3.	    14.4 ..     2ः3ः4    .

4.	 PQ - PR = 2.4 .., QR = 6.4 ..  ÐPQR = 55°  D PQR .

ICT Tools or Links
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5 

A

B

C

D

 5.1

 .

1.�ABCD     .

  : 
(1) ... , ...    (2) ... , ...
(3) ... , ...    (4) ... , ...

   :
(1) ... , ...    (2) ... , ...
(3) ... , ...    (4) ... , ...

    (1) ..... , ..... (2) ..... , ..... 
   (1) ..... , ..... (2) ..... , ..... 

      .

 

    
 

   


   
 

  , 
  

       

·  
·    . .
·  . . . . 

·   ...
·  ... . .

·  
·  . . . . .

·  ....

    .

, .

•  
•   
• 

•   
  .

• 
• 
•  
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 II ः
	 �	.. AB  .. BC   

,     
 .

	 •	  BC    A 
   .

	 •	  AB , C 
    
  .

	 •	   D  . .. 
AD  .. CD  . 
 �ABCD    
.

A

B C

D

 5.3

       .    ,  
         .     
  .

       .
,        

.      .     
 .

		
.

  (Parallelogram)
	       ,  ,    
  .
	  ,        
.        .
	 �ABCD       .
 I ः	
	 •  AB  BC    

    
 .

	 �	 .. AD  .. BC 
 ,   A  
.. BC   .

	 �	 .. AB ।। .. DC,   C  .. AB    
.          D .    
ABCD   .

A D

CB  5.2
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 5.6

A

B C

C

D

A

 5.4A
AA

D
D

B
B

I

II

C
C C

        .  
          . 

   I	           
     .

		         .  
     .

  II	

	 •    �ABCD 
 .   
AC  .     
    .

	 •  AC   DADC  
DCBA    
.

	 • �ABCD   AC   
DADC  DCBA  . 
DCBA   DADC    
.

 ? DCBA   
DADC   ? DCBA 
  DADC    
?

	  DC  AB    
AD   CB  . 
 ∠ D  ∠ B .

	           
 .       .

A

D

B
B

C

 5.5
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C

A

D

B

´°

°
´

 5.7

 1.         .
		  ः	�ABCD   
		        	   AB ।।  DC,  AD ।।  BC.
		  ः	.. AD ≅ .. BC ; .. DC ≅ .. AB
		         	 ∠ADC ≅ ∠CBA,  ∠DAB ≅ ∠BCD.
		  ः	 AC  .

	 ः	 .. DC ।। .. AB   AC ,

	 	 ∴ ∠DCA ≅ ∠BAC ................(1) 
		   ∠DAC ≅ ∠BCA ..............(2) 	
 	 	 ∆ADC  ∆CBA 
		  ∠DAC ≅ ∠BCA ..........  (2) 
		  ∠DCA ≅ ∠BAC ..........  (1) .
		   AC ≅  CA ........  
	 	 ∴ ∆ADC ≅ ∆CBA ...... -- 
	 	 ∴ AD ≅  CB  ....    
		   DC ≅  AB ........    
		  ∠ADC ≅ ∠CBA .........    
		   ∠DAB ≅ ∠BCD   .

.

   ∠DAB ≅ ∠BCD         
 ?      ?

	         .

   ः	 �PQRS   
 .  PR 
  QS    
  O  . 
    
    
.  ?

R

S
O

P

Q
 5.8

X

X

O

}..... 
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R

S
O

P

Q
 5.9

X

X

O

 ः      .

		  ः	�PQRS  .  PR 
				     QS  O   .
		  ः	 .. PO ≅  .. RO, .. SO ≅  .. QO

	 ः	∆POS  ∆ROQ 
			   ∠OPS ≅ ∠ORQ ..........  
			    PS ≅  RQ .........     .
			   ∠PSO ≅ ∠RQO ..........  
			   ∴∆POS ≅ ∆ROQ .......  ... 
			   ∴.. PO ≅  .. RO .........
			     .. SO ≅  .. QO ..........

 .

	 •      .
	 •      .
	 •      .

 

 (1)	�PQRS  . PQ = 3.5, PS = 5.3 ∠Q = 50°  �PQRS 
      .

 ः	�PQRS  

			   \∠ Q + ∠ P = 180° ........  

	 		 \ 50° + ∠ P = 180°
	 		 \ ∠ P = 180° - 50° = 130°		
	 		 , ∠ P = ∠ R  ∠ Q = ∠ S ........    

	 		 \ ∠ R = 130°   ∠ S = 50°
	 		  , PS = QR  PQ = SR ........    .

			   \ QR = 5.3  SR = 3.5

}.....    

 5.10

5.3 SP

RQ
50°

3.
5
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 (2) �ABCD  . �ABCD  Ð A = (4x +13)° 
		  Ð D = (5x -22)°  Ð B  Ð C   .
 ः      .

Ð A  Ð D   .
\ (4x +13)°+ (5x - 22)° = 180 
\ 9x - 9 = 180
\ 9x = 189
\ x = 21
\ Ð A = 4x +13 = 4 ´ 21 + 13 = 84+13 = 97° \ Ð C = 97°

Ð D = 5x - 22 = 5 ´ 21 - 22 = 105 - 22 = 83° \ Ð B = 83°

  5.1

1. �WXYZ    O   . ∠XYZ = 135°
 ∠XWZ = ?, ∠YZW = ?  l(OY)= 5 ..  l(WY)= ?

2. �ABCD   ∠A = (3x + 12)°, ∠ B = (2x - 32)°  x
 ,    ∠C  ∠D   .

3.     150 ..      25 .. 
        .

4.         1:2   
    .

5*. 	�ABCD      O   . AO 
= 5, BO = 12  AB = 13  �ABCD    .

6.  5.12  �PQRS  �ABCR
   . ∠P = 110°
 �ABCR   
 .

7.  5.13 �ABCD  .
BE = AB   AB  
E    ED .. BC  F
   
.

A

B
C

P Q

RS

 5.12

110°

CD

E

F

BA

 5.13

 5.11

5x - 22

4x +13
A B

CD
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 5.14

P

Q R

S

P

Q R

S

 5.15

 .

  
1.	               

  .
2.	              

   .
3.	               

  .

.

   (Tests for parallelogram)

�PQRS  PS = QR  PQ = SR   
�PQRS    . 
       
 ?

     ? 
       
   ?

 ः          
 .
	ः	 �PQRS 
		   PS @   QR
		   PQ @  SR
	ः	 �PQRS   .
	 ः	  PR .
	 ः	 D SPR  D QRP  
		   SP @   QR ........()
		   SR  @  QP ........ () 
		   PR  @  RP ........ ( )
		  \D SPR @ D QRP ...... ... .
 		  \∠ SPR @ ∠ QRP .......    .
		   ∠PRS @ ∠RPQ .....    
∠SPR  ∠QRP  .. PS  .. QR   PR    
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	ः �EFGH  ∠ E @ ∠ G 
		   ∠.......... @ ∠..........
	ः �EFGH  ............ 

	 ः	∠ E = ∠ G = x  ∠ H = ∠ F = y .

		     ........ .

		  \ ∠ E + ∠ G + ∠ H + ∠ F = .........
		  \ x + y + .......... + .......... = ..........
		  \ �x + �y = .....
		  \ x + y = 180°
		  \ ∠ G + ∠ H = ..........
		  .. HE  .. GF   HG   ∠ G  ∠ H  

 .

		  \  HE ||  GF .......... (I)    .

		    ∠ G + ∠ F = ..........
		  \  .......... ||  .......... .......... (II)    .

		  \ (I)  (II)   �EFGH  .................... .

G F

EH

 5.16

	 \  PS ||  QR ......(I)    .

	  ∠PRS  ∠RPQ  .. PQ  .. SR   PR  

  .

	 \  PQ ||  SR ......(II)    

	 \ (I)  (II)   �PQRS  .

      .   

      .    

   ? 

 ः        . 

  ,      .
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A B

CD

E

 5.17

 5.18

AB

C D

 ः	        
 .

	ः	 �ABCD     E  
 . 
 .. AE @  .. CE .. BE @ .. DE

	ः	 �ABCD  .

	 ः	         .

1. .. AB || .. DC       
 ?       ?

2.       ?
3.        ?
4.    .. AD || .. BC  ?

         
.       .

     .
 ः	           
   .
	 ः	 �ABCD  .. CB@.. DA  .. CB||.. DA
	ः	 �ABCD  .
	 ः	  BD  .

		       .
 D CBD @ D ADB .......... .

		 \ ∠CDB @ ∠ABD .....    
		 \ .. CD || .. BA .....     .

 .

�	           
 .

�	           
 .

�	          
.

�	            
  .      .

.

    .      
  ?
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 5.19

P

Q R

S

M N

 5.20

A

B C

D EF

 5.21
A

B C

D

  -
 (1)  �PQRS  .  PQ   M   RS 

   N  �PMNS  �MQRN    
.

	ः	 �PQRS  ,  
PQ   RS    
 M  N.

	ः	 �PMNS  .
		  �MQRN  .
	 ः	  PQ ||  SR
		  \  PM ||  SN ...... ( P-M-Q; S-N-R) ......(I)
		      PQ =  SR.

		  \ 
1
2  PQ =  

1
2  SR

		    \  PM =  SN ..... ( M  N   .)......(II)
		  \ (I)  (II)   �PMNQ   .
		   �MQRN    .
 (2)	 D ABC   AB  AC    D  E  . 
ED = DF  ED   F .  �AFBE     
.          .

	 ः	-------------------
	ः	----------------------

	 ः	.. AB  .. EF  �AFBE   

		  .. AD @ .. DB.......

		  ..  @ .. ........

		  \ �AFBE    
		  \    �AFBE  .

 (3)      .

	ः	�ABCD  .

	ः	�ABCD  .

	 ः	 AB= BC= CD= DA () 
		  \ AB= CD   BC= AD
		  \ �ABCD  .....(    )
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1.  5.22 �ABCD 
.  P   Q
   AB   DC 
   �APCQ 
  .

2.     .

3.  G, D DEF   
.  DG   H  D-G-H
 DG = GH,  
 �GEHF   
.

4*.	    
   
   
. ( 5.24)

5.  5.25 �ABCD  
  P, Q, R, S 
AP = BQ = CR = DS  ,
�PQRS   
.

 5.22

A

B C

D

P Q

 5.23

E F

G

D

H

A
P

B

R

C

S

D

Q

 5.24

 5.25

PA

R

B

S

CD

Q

  5.2

.

,      (Properties of rectangle, 
rhombus and square)

,     .  
           
       . 

         .   .   
   .         .
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}

�	   .
�	     

.
�	    

 . 

�	   .
�	    

.
�	    

 .

ः	    .

	 ः	 �ABCD 

	 ः	  AC @  BD
	 ः	     .

D ADC @ D DAB ......  

		  AC @  BD..... (  ) 

ः	   .

		 ,     .

ः	     .

	 ः	 �EFGH .

	 ः	 (i)  EG  HF  .

(ii)  HF  EG  .

	 ः	 (i) .. EF @ .. EH 
	  	     .. GF @ .. GH 

		      
     .

		 \  E   G   HF    .
		       .
		 \  EG  HF   .
		 \  EG  HF   .

(ii)    HF  EG      .

    .
�	     .
�	  ,     .
�	       .

 .

A

B C

D

 5.26

E

F

G

H

 5.27
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  �ABCD   AB  
DC     
.     .
    ÐA  ÐD 
  .  ÐB 
 ÐC      
.    
   .
   
()     
     
(Isosceles Trapezium) .

          
    .

 5.28
CD

BA

  5.3

1. �ABCD    O    .
	  AC = 8 ..,  BO = ? ∠CAD = 35°  ∠ACB = ? 
2.  �PQRS  PQ = 7.5 ..,  QR = ?
	 ∠QPS = 75°  ∠PQR = ?, ∠SRQ = ? 
3.  � IJKL     M   . 
	 ∠IMJ, ∠JIK  ∠LJK   .
4.       20 .., 21 ..      

  .
5.	       .
	 (i)    .
	 (ii)    .
	 (iii)     .
	 (iv)    .
	 (v)    .
	 (vi)     . 

.

 (Trapezium) 
        ,    .

P Q

RS
 5.29
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  :
 (1) �ABCD    4 ः 5 ः 7 ः 8   .  �ABCD 
   .
 ः ÐA, ÐB, ÐC, ÐD  
		  (4x)°, (5x)°, (7x)°,  (8x)° .
		      360° .
	 	\ 4x + 5x + 7x + 8x = 360
		  \ 24x = 360    \ x = 15
		  ÐA = 4 ´ 15 = 60°,  ÐB = 5 ´ 15 = 75°,  ÐC = 7 ´ 15 = 105°, 
 		    ÐD = 8 ´ 15 = 120°
		  ,  ÐB + ÐC = 75° + 105°= 180°
 		  \  CD ||  BA...... (I) 
		   ÐB + ÐA = 75°+ 60°= 135° ¹ 180° 

	 	\  BC   AD    .........(II)
		  \ �ABCD  . ..........(I)  (II)  

 (2)  �PQRS   PS ||  QR   PQ @  SR, 
		       QR >  PS  ÐPQR @ ÐSRQ .
	 ः	 �PQRS   PS ||  QR 
		    PQ @  SR
	 ः	 ÐPQR @ ÐSRQ
	 ः	  S   PQ   
	 	   QR  T   .
	 ः	 �PQRS 
		  .. PS || .. QT ........   Q-T-R 	 
		  .. PQ || .. ST ........
		  \ �PQTS  .
		  \∠PQT @ ∠STR .....   (I)
		   .. PQ @ .. ST 
		   .. PQ @ .. SR ......()
		  \ .. ST @ .. SR 
		  \∠STR @ ∠SRT.....   (II)
		  \∠PQT @ ∠SRT .......(I)  (II)  
		  \ ÐPQR @ ÐSRQ ........ Q-T-R. 
		          
.

 5.31
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 5.30
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  5.4

1.	 �IJKL   IJ ||  KL, ÐI = 108° ÐK = 53°  ÐJ  ÐL   
.

2.	 �ABCD   BC ||  AD,  AB @  DC  ÐA = 72°  
ÐB,  ÐD  .

3.  5.32 �ABCD   BC <  AD 
	  BC ||  AD   
	  BA @  CD 
	  ÐABC @ ÐDCB  .

.

      
 (Theorem of midpoints of two sides of a triangle)

 ः	           
      .
 ः	 D ABC   P .. AB  
		   Q .. AC  .
	 ः	 .. PQ || .. BC 

		   PQ = 1
2

 BC
	 ः	 .. PQ  PQ = QR,  R 
		  , .. RC  .
	 ः	 D AQP  D CQR 
		  .. PQ @ .. QR ...... 
		  .. AQ @ .. QC ...... AC  Q
	 	 ∠AQP @ ∠CQR .....   .
	 	 \ D AQP @ D CQR ....... .. .
	 	 ∠PAQ @ ∠RCQ .....    (1)    .
	 	 \ .. AP @ .. CR ......(2)    
		   (1)   AB ||  CR.........  .
		   (2)  .. AP @ .. CR
		   .. AP @ .. PB @ .. CR  .. PB || .. CR
	 	 \ �PBCR   .
	 \ .. PQ।। .. BC  PR=BC      .

 5.32
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 5.33
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 5.34
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 ः	D ABD  AD   S  AB  P 

		  \   , PS || DB, PS = 
1
2  BD ........... (1)

	 	    D DBC Q  R  BC  DC   .

	 	 \QR || BD, QR = 
1
2  BD ........... (2)    

		  \PS || QR, PS = QR ................ (1)  (2)   

		  \ �PQRS   .

  5.5

1.	  5.38  D ABC   AB, 
	  BC   AC   X, Y, Z
	    . AB=5 .., AC=9 ..  
	 BC = 11 ..,  XY, YZ, XZ   .

2.	  5.39  �PQRS  �MNRL 
	  .  M, PR  .
	  (i) SL = LR, (ii) LN = 2

1 SQ  .

3.	  5.40  D ABC   AB, 
	  BC,  AC    
	 F, D, E  D FED  
	  .
	

4.	  5.41  .. PD D PQR  .
	  T, PD   . QT  

	 PR  M   ,  PR
PM  = 3

1

	  . [ ः DN || QM  .] 

  5

1.	        .

	 (i)	        ?
			   (A)   (B)   (C)   (D) 

 5.39
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 5.41

P

Q R

T

M
N

D



74

	 (ii)	   12 2  .. .   ?

			   (A) 24 ..  (B) 24 2  ..  (C) 48 ..  (D) 48 2  ..

	 (iii)	       (2x)°  (3x-40)°  x =?

			   (A) 100 ° (B) 80 ° (C) 160 ° (D) 40 °	
2.	        7 ..  24 ..   

   .
3.	    13 ..    .
4.	       3ः4    112 ..  

  .
5.	   PR   QS    20 ..  48 ..  

  PQRS   PQ  .
6.	  PQRS   M   .  ÐQMR = 50° 

 ÐMPS  .
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7.	   5.42 .. AB || .. PQ, 
.. AB @ .. PQ,

	 .. AC || .. PR, .. AC @ .. 

PR  .. BC || .. QR, 
.. BC @ .. QR  .

8*.	   5.43  �ABCD  

 AB || DC. P  Q  

 .. AD  .. BC  

 ,  PQ || AB  

PQ = 
1
2 (AB + DC)  .

9.	   5.44  �ABCD  

. AB || DC. M  N  

  AC   DB  

   MN || AB  

.
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G

A

E

B

F

CD

 
	     . 
  ः 15 .. ´ 10 ..  ; 12 
 15 ,  , .

: 15 .. ´ 10 ..    2 
..  5  .    

  .    2 .. 
.    ( ) 
.     
.     
.

		         
    •          •          •          •         •
 
    •          •          •          •         •
  			   

 5.45

 
        2:1  .    
.     .
	ः	D ABC  .. AD  .. BE 	
			       G  .
	ः	AG ः GD = 2 ः 1
	 ः	 AD   F, 
			   G-D-F   GD = DF  .
	 �BGCF     .
			   .......   . 

	 	 	 \  �BGCF  .

	 	 	 \  BE ||  FC   ..........       
			    D AFC   AC   E. .......... () 
			   .. EB ||  FC
			               

   . 

	 	 	 \ .. AF  G 
	 	 	 \ AG = GF
			    AG = 2 GD

			   AG
GD

 = 1
2   AG ः GD = 2 ः 1

qqq

 5.46
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6 

  P   ,  
   .

 6.1

AP

B
C

D

• 
•   

•  
• 

--- .. PA --- --- --- --- ÐCPA
 ---      ---

 6.2

 .

·	


·   


·	 , 
,   

·	 , 
,  
.

     
 ( ) 

   
 ()

 (Circle) 

     .
l            (Circle) .

       (Centre of a circle) .
   
l              (radius) .
l              .
l           (Chord) .
l         (Diameter)  .   

 .

.

 .

, 
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      .    .

ः	          .

	ः	 O   .. AB 

			  .. OP ^  AB
	ः	 .. AP @  .. BP
	 	 ः	 .. OA  .. OB .

D OPA  D OPB 

ÐOPA @ ÐOPB . . . . . . . . . . . .. OP ^  AB,
.. OP @ .. OP . . . . . . . . . . . .  

 OA @  OB . . . . . . . . . . .   

\ D OPA @ D OPB . . . . . . . . .   .

.. PA @ .. PB . . . . . . . . . . . .     

  II ः      .

-     .    .

   .      

  .      .

 ?

     .

     .




O

A P B

 6.3

O

P BA

 6.4

 6.5

    (Properties of chord)

  I ः      .
-    .    .
      .   
 .   .
       .  
  .

1 2 3 4 5 6

l (AP) ...... ..

l (PB) ...... ..
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	 ः	           .
	 ः	 O    .. AB 
		   AB    P  .. AP @ .. PB
	 ः	 .. OP ^  AB
	 ः	 .. OA  .. OB .
		  D AOP  D BOP 
		  .. OA @ .. OB . . . . . . . . . . . .  (  )
		  .. OP @ .. OP. . . . . . . . . . . . . ( )
		  .. AP @ .. BP . . . . . . . . . . . . . ()
		  \ D AOP @ D BOP . . . . . . . . . (-- )
		  \ ÐOPA @ ÐOPB . . . . . . . . .  (   ) . . . .(I)
		   ÐOPA + ÐOPB = 180° . . . ( )
		  ÐOPB  + ÐOPB = 180° . . . . . . (I) ()
		     	        2  ÐOPB = 180°
		       ÐOPB = 90°
		  \ .. OP ^  AB

 :
 (1)    5 ..       8 ..      

   .
 ः 					         .
						      O    PQ  8 ..  .
						      .. OM ^  PQ .

							     

           .
	 \ PM = MQ = 4 .. 
	   5 ..  OQ = 5 ..  .
	  D OMQ    
	 OM2 + MQ2 = OQ2

	 OM2 + 42 = 52

	 \  OM2 = 52 - 42 = 25 - 16 = 9 = 32

	  \   OM = 3
	 ,       3 ..

O

PA B

 6.6

O

MP Q

 6.7
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5.	  6.9  O     .  
  AB    P  Q  
, AP = BQ  .

6.	       
      .

   I 
	 (1)    .
	 (2)      .
	 (3)      .
	 (4)      .

 (2)	   20 ..      12 .. ,   
 .

 ः	  O .  = OD = 20 ..  CD  O   12 
..  . .. OP ^ .. CD

	 \ OP = 12 ..
          \ CP = PD ......      
			             .
	  D OPD    
	   OP2 + PD2 = OD2

	 (12)2 + PD2 = 202

		       PD2 = 202 - 122 
		       PD2 = (20+12) (20-12)
			     = 32 ´ 8 = 256
	 \ PD = 16		  \ CP = 16
	 CD = CP + PD = 16 + 16 = 32
	 \   32 .. 

   6.1

1. 	   O   AB   8 ..  AB  12 ..    
.

2. 	    26 ..   24 ..      .
3.	       30 ..   34 ..    

.
4.	 O     41 ..   PQ  80 ..    PQ   

 .

 6.8

O

P DC

 6.9

O

PA Q B
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 6.10

O

B

C

A P

D

Q

.

            .

  II

T

A

M

B

N

PO

M

L

               (i)			     (ii)			       (iii)

 (i)  OL = OM,  (ii)  PN = PT,  (iii)  MA = MB  ?
     .

.

      (Properties of congruent chords)

ः	         .
	ः	 O   

		  AB @  CD
		 OP ^ AB, OQ ^ CD

	ः	 OP = OQ
	 ः	 .. OA  .. OD  .

	 ः	 AP = 1
2

 AB, DQ = 
1
2  CD .        

AB = CD . . . . . . . . . . . . . . . . 
		 \ AP = DQ 
		 \ .. AP @ .. DQ . . . . . . . . .  (I) . . .   
		  D APO   D DQO 
		 .. AP @ .. DQ . . . . . . . . . . .  (I) 
		  OA @  OD . . . . . . . . . .    
		 \ D APO @ D DQO . . . . . . .    
.. OP @ .. OQ . . . . . . . . . . .    
\ OP = OQ . . . . . . . . . . . . .     
         .
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	 ः          .
	 ः O  
		  .. OP ^  AB
		  .. OQ ^  CD
		   OP = OQ
	 ः  AB @  CD
	 ः .. OA  .. OD  .
	 ः    .
		   D OPA   D OQD 
		   OA @  OD . . . . . . . 
		  .. OP @ .. OQ . . . . . . . . 
		  \ D OPA @ D OQD . . . . . . . 
		  \ .. AP @ .. QD . . . . . . . .    .
		  \ AP = QD . . . . . . . . . . . . . (I)
		   AP = 1

2
 AB,   OQ = 1

2
 CD . . . . . 

		  \ AP = QD . . . . . . . . . .  (I)  
		  \ AB = CD
		  \ .. AB @ .. CD  
		        .

 .

         .

 
  ः          .
	 1.	         .
	 2.	          .
		     , ,  .

 :
.  	   AB = CD.  O  , 
	 OP = 4 ..  OQ  

 ः	 O  
	  AB @  CD  .

Q

O

D

B

C

AP

 6.11

O

D
C

B
A

Q

P

 6.12
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 6.13

A

B C

P

Q

R

I

D ABC    I  
 .

   I    
     .

IP ^ AB,     IQ ^ BC,    IR ^ AC
	        

      
 .

ÐB    I  .  IP = IQ. 
ÐC     I  .  IQ = IR

IP = IQ= IR
	  I       AB, AC, BC   .
	 \ I    IP      AB, AC 

 BC    .     .

	 OP ^ AB, OQ ^ CD 
	 OP = 4 ..    AB,   O  4 ..  .
	           .
	 \  OQ = 4 .. 

  6.2

1.	    10 ..    16 ..     .   
     ?

2.	         .     5 ..    
 13 ..     .

3.	 C    .. PM  .. PN   .   PC, 
ÐNPM     .

 

	            
   .       ‘I’  
   .

.

    (Incircle of a triangle)
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D PQR     C 
 .  C   
   .

.

    . (To construct incircle of a triangle)

.	D PQR  PQ = 6 .., ÐQ = 35°, 
QR = 5.5 ..  D PQR 
 .
       .

 :
(1)   D PQR .

(2)      .

(3)    I  .

(4)  I   PQ  IM    .

(5) IM    I   

 .

 .

       .
          .

 

             
    .       C 
  .

.

R

P

Q

C

 6.16

R

P 6 ..

5.5..

Q

I

M
65°

 6.14
R

P 6 ..

5.5 ..

Q

I

M
65°

 6.15
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 6.17

E

C

F

D
60° 70°

 

 :
(1)	    DEF .
(2)	     

 .
(3)       

 C  .
(4)	 .. CF .
(5)	 CF  C    

.

 6.18

E

C

F

D
60° 70°

4.2 ..

 

 

     (Circumcircle)

	  C  PQR        . PC, 
QC, RC  .            
    .   .
	  C .. PQ     \ PC = QC . . . . . . I
	  C .. QR     \ QC = RC . . . . . . II 
	 \ PC = QC = RC . . . . . I  II  
	 \ C    PC        
  .     .

 .

           .
     .

.

     .

.	D DEF  DE = 4.2 .., ÐD = 60°, ÐE = 70°  D DEF    
.
  ,    .



85

·      
  .

·     
     
.

·     
   .

·     
   

.

·     
 .

·      
 .

·     
 .

·    
  .

 ः          .    
    ?
(1)           

     ?
(2) 	     ?    ?
(3)           .

   
      .     .

      , .

       

  
       

   
  

   
 

       

   


   


   


 .
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 .

· 	          
    .

· 	         .
· 	           

2:1  .

  6.3

1.	 ÐB=100°, BC=6.4 .. ÐC=50°  D ABC      .
2.	 ÐP=70°, ÐR=50°, QR=7.3 ..  D PQR       .
3.	 XY=6.7 .., YZ=5.8 .., XZ=6.9 ..  D XYZ     .
4.	 D LMN  LM=7.2 .., ÐM=105°, MN=6.4 ..   LMN    

 .
5.	 DE=EF = 6 .. ÐF=45° D DEF      .

  6

1.	       .
	 (i)     10 ..      6 ..  .  

   ?
		  (A) 16 .. 	 (B) 8 ..	 (C) 12 ..	 (D) 32 ..

	 (ii)        .   
?

		  (A)    	(B)     (C)  	(D)  

	 (iii)        ?
		   (A)      (B)       (C)       (D)  

	 (iv)     24 ..      5 ..    
  ?

		   (A) 12 .. 	 (B) 13 .. 	(C) 14 ..	 (D) 15 ..

	 (v) 2.9 ..        ?
	  	  (A) 3.5 .. 	 (B) 7 .. 	 (C) 10 ..	 (D) 5.8 ..

	 (vi)     4 .. O    l(OP) = 4.2 ..  
 ‘P’   ?

		  (A)   			   (B)   
		  (C)    		  (D) 
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	 (vii)      6 ..  8 ..     
5 ..      ?

		  (A) 2 .. 		  (B) 1 .. 	 (C) 8 ..	 (D) 7 ..
2.	  D DSP  DS = 7.5 ..  D DSP     

.      .    
   .

3.	 D NTS  NT = 5.7 .., TS = 7.5 ..  ÐNTS = 110°  D NTS   
   .

4.	   6.19  C . 
	 .. QT . CT = 13, CP = 5  
	 RS  .

5.	   6.20  P  .
	  AB   CD  E 
	  .  ‍ÐAEP @ ÐDEP
	  AB = CD  .

6.	  6.21   O  
	 CD    AB .  CD 
	  AB  E   . 
	 D ABC    .

	 Geogebra software         
.   ,  . Move option   
     ,     
  .
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7   

      
  .   
 .
	 ः	  ,   

  ?
	 ः	 ,  .  

  .  
 , .

	 ः	 ,     
 .   
?

	 ः	     
  .

  , ,  (Axes, origin, quadrants)

      .    
        .

    ,        .  
 X- .

        .
        ,     

   .     .     
    .        .

.

, 

• , , 
•   
•  .

• X- 
• Y- 
•  .
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 X- 0     
X-     Y-. 
    0   
 .    
 (Orgin) .   ‘O’ 
 .

X- ‘O’     
   . 

Y- O     
    .

X  Y-   
.    .  
   . 

    

    .

  (1596-1650)

        
   ‘ ’ ,   
‘  ’  .   ,   
.        
      .

    (Analytical  
Geometry)  .     ‘’ 
      . 
         
  .   ‘ ’  .

  , , ,       
 .        . 
      . Geometry  
Algebra    Geogebra  .

 
II

 
I

 
III

 
IV

X


Y  

O
1 2 3

1

2

3

-2

-1

-1-2-3

-3
 7.1

0
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.	     E, F, G, T 
	  .

 ः 

	 ·   E  (2,1).

	 ·   F  (-3,3).

	 ·   G  (-4,-2).

	 ·   T  (3,-1).

   2, 3   .   P   

 (2, 3)    .

 Q  X- QS , Y- QR  . X- Q -3 

 Y-  2   Q  (-3,2) .

X-  Y-   

 P .      

    .  

..  PM ^ X-  .. PN ^ Y- 

. 

X- M  2. Y- N  

3,  P  x  2  Y  

3 .

   x  

  .    P 

X¢ X

Y

Y¢

0
MO

P (2, 3)

Q (-3, 2)
N

1

-1
-1 1

2

-2

-2 2

3

-3

-3 3

4

-4

-4 4

 7.2

 7.3

X

Y

F

G
T

E

-4

-3

-2

-1
1

1

-1

2

-2

3

4

-4 2 3 4-3 0

·

·

     (Co-ordinates of a point in a plane)
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M   x -  

M  y-   .  

 X-     

().  M  y- 0.

 X- M  

 (3,0). Y-  N  

 y- 4.    

X-   4  

Y-      Y 

 0 .

 Y- N   

 (0,4)

 ‘O’   X   Y      X  Y   

    0  ‘O’   (0,0)

          ( )  

.

. 	         .
	 A(5,7),  B(-6,4),  C(4,-7),  D(-8,-9),  P(-3,0),  Q(0,8)

 ः A(5,7)  x   y   \ A  ()   .

B(-6,4)  x    x   \ B    .

C(4,-7)  x    y   \ C    .

D(-8,-9)  x    y   \ D    .

 7.4

X

Y

(1,0)
(0,-1)

(-1,0)

(0,1)

(0,2)

(0,3)

(0,4)

(-2,0)(-3,0)(-4,0)

(0,-2)

(0,-3)

(0,-4)

(2,0) (3,0) (4,0)
O

III  
(-,-)

IV 
(+,-)

I 
(+,+)

II 
(-,+)

P
N

M
(0,0)

·

· X -     y-  .

· Y -     x   .

·    (0,0) .

      (Co-ordinates of points on the axes)

.

 .
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P (4,3)  Q (-2,2)   
  .
  () :
(i)  X  Y-  .

  .
(ii) P (4,3)    X

 4   
Y-   .
Y- 3   
X    .

  	           
  X-  Y-  .

•     
  .

•     
     
  . .
 (2, 2)   (-1, 0)

•     
   .

K

R

 7.5

 7.6

-3

-2

-1
1

1

-1-2 2

2

3 4

3

4

0 X

Y

P (4,3)

Q (-2,2)
·

·

	 P(-3,0)  y  ()  \ P  X  .

	 Q(0,8)  x  ()  \ Q   Y  .

.

      (To plot the points of given co-ordinates)
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 /

(i) (5,3) I  

(ii) (-2,4) II  

(iii) (2,-5) IV  

(iv) (0,4) Y 

(v) (-3,0) X 

  7.1

1.	             .

	 · A(-3,2),	 · B(-5,-2),	 · K(3.5,1.5),	 · D(2,10),	
	 · E(37,35),	 · F(15,-18),	 · G(3,-7),	 · H(0,-5),	
	 · M(12,0),	 · N(0,9),	 · P(0,2.5),	 · Q(-7,-3)

2.	     ?

	 (i)     .

	 (ii)     .

	 (iii)  x    y  .

	 (iv)  x    y  .

3.	 ,      .

	 L(-2,4),    M(5,6),    N(-3,-4),    P(2,-3),    Q(6,-5),    S(7,0),    T(0,-5)

 /

(vi) (-2, -2.5) III  

(vii) (5,3.5) I  

(viii) (-3.5,1.5) II  

(ix) (0, -4) Y 

(x) (2,-4 ) II  

(iii)	       P (4,3) .     ? .
(iv)	   Q (-2,2)  .     ?   

 R(-3,-4), S(3,-1)  .

.	         .
	 (i) (5,3)	 (ii) (-2,4)	 (iii) (2,-5)	 (iv) (0,4)
	 (v) (-3,0)	 (vi) (-2,2.5)	 (vii) (5,3.5)	 (viii) (-3.5,1.5) 
	 (ix) (0, -4)	 (x) (2,-4 )
 ः		
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·	   .

·	   y-  
 ?

·	   .

·	      ?

·	  DA      y 
  4.   
.   DA   
y = 4  .

	    Y  4 
       
DA  .

	  X- 4   
   y=4 

.

, .

·	 X      6   X -    
 ?

·	 (-3,-6), (10,-6), (
1
2 , -6)       ?

·	     ?

 .

	   b > 0   y = b, X    (0, b)   
    X       b < 0    X 
    .

X      y = b   

-4

-3

-2

-1
1

1

-1

2

-2

3

4

5

-4 20 3 4-3
X

Y

ABECD

 7.7

·
F

5

.

  X -   (Lines parallel to X-axis)
·	      .
	 A(5,4), B(2,4), C(-2,4), D(-4,4), E(0,4), F(3,4)
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-4

-3

-2

-1
0

P

T

R
Q

S

U

X

Y

1

1-1

2

-2

3

2 3-3-4

 7.8

·	   .

·	   x   

 ?

·	   ?

·	      ?

·	  PS      x  

  -4.   . 

  PS  x = -4  

.    x  -4  

    PS  .
	 Y -    4  

   

x=-4 .

.

  Y-   (Lines parallel to Y-axis)
·	     .
	 P(-4,3),	     Q(-4,0),    R(-4,1),	 S(-4,-2),    T(-4,2),    U(-4,-3)

, .

·	 Y       3     ? 

·	 (2,10), (2,8), (2, - 1
2

)       ?

·	    ?

 .

 x = a  Y   (a, 0)       
a > 0    Y   .  a < 0    Y  
 .

Y      x = a  .
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(1) X-   y  0       y  
0    X-  ,  X   y = 0  .

(2) Y-    x  0       x  
0     Y-  ,  Y    x = 0  .

.	  x=2  y=-3    .
	 (i)    X   Y  

.
	 (ii) x = 2    Y  

 2   Y  
  .

	 (iii) y = -3  ,  X  
 3   X  
  .

	 (iv)       
 .

	 (v)	      
  P  .

ः   (0,1) (1,3) (2,5)  
 .   
,    
    .

·	      .

·	   Y     
   .

·	        
   .

 7.9
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 7.10

.

      (Graph of linear equations)

	 (vi) P   (2,-3)   .

     

 .
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.	 2x - y + 1 = 0      .    
 .

 ः 2x - y + 1 = 0  y = 2x + 1
		  x       y    .

		  ,  x = 0      y = 1   .

		    x   0, 1, 2,  1
2

, -2   y  .

		        .

x 0 1 2
1
2 -2

y 1 3 5 2 -3

(x, y) (0,1) (1,3) (2,5) ( 1
2

, 2) (-2,-3)

	   .     .     

 .     2x - y + 1 = 0      .

ICT Tools or Links

	 Geogebra Software  X-, Y- .   .  

Algebric View     .     

 . Move Option      . X- 
 Y-   ?

  7.2

1.	   A (3,0), B(3,3), C(0,3)  . AB  BC  .  
  .

2.	 Y-       7   
 .

3.	 X-      5    
 .

4.	 Q(-3,-2)   Y-    .      
 .
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5.	 Y-  x=-4 ,     ?

6.	      X        

Y    .

	 (i) x = 3		  (ii) y - 2 = 0	 (iii) x + 6 = 0	 (iv) y = -5

7.	    A(2,3), B(6,-1)  C(0,5)   .    

    .    X   Y     

     .

8.	            . 
	x + 4 = 0,  y- 1 =0,  2x + 3 = 0, 3y - 15 =0 

9.	    .

	 (i) x + y = 2	 (ii) 3x - y = 0	 (iii) 2x + y = 1

  7

1.	        .

	 (i)	 X        ?

		  (A) (b, b)     (B) (o, b)     (C) (a, o)     (D) (a, a)

	 (ii)	  y = x           ?

		  (A) (a, a)     (B) (o, a)     (C) (a, o)     (D) (a,- a)

	 (iii)	   X-  ?

		  (A) x = 0      (B) y = 0       (C) x + y = 0     (D) x = y

	 (iv)	 (-4, -3)     ?

		  (A)     (B)     (C)     (D) 

	 (v)	 (-5,5), (6,5), (-3,5), (0,5)        ?

		  (A)        	 (B) Y  

		  (C) X  		  (D)   .

	 (vi)	P(-1,1), Q(3,-4), R(1,-1), S(-2,-3), T(-4,4)      

?

		  (A) P  T     (B) Q  R     (C)  S     (D) P  R
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2.	    .

	   .

	 (i)	 Q  R   .

	 (ii)	 T  M   .

	 (iii)	    ?

	 (iv)	    x  y 

		   .

3.	           .

	 (i) (5, -3) 	 (ii) (-7, -12) 	 (iii) (-23, 4) 
	 (iv) (-9, 5) 	 (v)  (0, -3)		  (vi) (-6, 0)

4.	     .

	 A(1,3), B(-3,-1), C(1,-4), D(-2,3), E(0,-8), F(1,0)

5.	    LM ,Y   .

	 (i)	  LM, Y    ?

	 (ii)	 P, Q, R   .

	 (iii)	 L  M  x 

		   ?

6.	 X-    X-  5    ?  

 .

7.	   a   Y-  x = a     .

qqq
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8 

  (Introduction to trigonometry)

   ,   ,   ,  
   ?   ?

  .    .      
    . ,  ,     
 .

 (Trigonometry)      . Tri  , gona 
 , metron    .

   .  ,      
    .
  .

· D ABC  ÐB   ÐB
   AC  

ÐA    BC, ÐC   AB.
      

(AB)2 + (BC)2 = (AC)2

  
?

    
?

A

B C
 8.1

    
 ?

 .

, 

•  
•  

•    
•     
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·   D ABC ~ D PQR  
   , 
AB
PQ

BC
QR

AC
PR

= =

            
.

ः	         .   .
		 QR  . BC   .

     
     . 
   .  
    
D PQR  D ABC   
 ,  .  
    

   QR
PR

BC
AC

=

.    QR = BC
AC

PR´  
  .
PR, BC  AC    .     QR  
,    .

 8.2

A

B C Q

P

R

  ः             .  
      .

 8.4

 




   8    11:30  1:30   . ?

B

A CP

Q

R

 

 8.3

.
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 D ABC , ÐB = 90°  ÐA  ÐC  .

C

BA ¯
ÐA 

ÐA   ¯

 8.5

ÐC  

ÐC   
¯

¯

A B

C

 8.6

A

E

B C F

P

Q

 8.8

 8.7 RQ

P

    (Terms related to triangle)

:	  D PQR 

    (Trigonometic ratios)

 8.8     . 
 ÐB .    
  .
 D PQB ~ D ACB 
\ PB

AB
PQ
AC

BQ
BC

= =

PQ
AC

PB
AB

= \ PQ
PB

AC
AB

=   . . .  

QB
BC

PB
AB

= \ 
QB
PB

BC
AB

=  . . .  

.

ÐP    = . .  . ÐP    = . . . .
ÐR    = . . . ÐR    = . . . . 
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PQ
PB   

AC
AB   .

	  PQ
PB

 = AC
AB

 = 
ÐB   


		      

     B   (sine)   .    sinB  .
(ii)    D PQB  D ACB 

     BQ
PB

 = 
ÐB   


	  

BC
AB

 =  
ÐB   



     BQ
PB

 = BC
AB

 = 
ÐB   



       B   (cosine)   .     cosB  .

(iii) PQ
BQ

AC
BC

= =  
ÐB   

ÐB   

   B   (tangent)   .    tanB  .

. 		        

 q(),a (), b ()   

 .   D ABC   C 
  q  .   

sinC, cosC, tanC    sinq, cosq, tan q 
 .

ÐB   



D PQB ,

PQ
PB

 = 

D ACB ,

AC
AB

 = 
ÐB   



ÐB  

C
q

B

A

 8.11

  8.9  8.10    8.8    .

 8.9

P

QB
ÐB  

¯

¯ ÐB  

 8.10

A

C
ÐB  

¯

¯

B



(i)
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  8.12  D PQR  ÐR  
   .
(i) sin P (ii) cos Q (iii) tan P (iv) tan Q

1.

2.

3.

  8.13  D XYZ   . 
ÐXYZ = 90°.   a,b,c  
.     .
(i) sin X (ii) tan Z (iii) cos X (iv) tan X

 D LMN , ÐLMN = 90° 
ÐL = 50°  ÐN = 40°.  
    .
(i) sin 50°		  (ii) cos 50°
(iii) tan 40°		 (iv) cos 40°

P

Q

R

 8.12

 8.1

  ÐPQR = 90°,
ÐPQS = 90°, ÐPRQ = a , ÐQPS =  q  
   .
(i) sin a, cos a, tan a 
(ii) sin q, cos q, tan q

4.

	 sin C = sin q = AB
AC

 ,	 cos C = cos q = BC
AC

 ,	 tan C = tan q = AB
BC

 .

·	 sin   =  
   



·  cos   = 
   



·  tan   = 
   

   

 8.13

XY

Z

a

b

c

 8.14

L

M N

50°

40°

 8.15

P

QR S

q

a
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 8.16 ,
D PMN   

mÐM = 90°, ÐP  ÐN   

.

\  mÐN = q  mÐP = 90 - q

sin q =  PM
PN

 ........(1)

cos q =  NM
PN

 .......(2)

tan q = PM
NM

 ........(3)

sin(90 - q) = NM
PN

 ........(4)

cos (90 - q) = PM
PN

 .......(5)

tan (90 - q) = NM
PM

 ........(6)

.

      (Relation between trigonometric ratios)

	 \ sin q = cos (90 - q) ........ (1)  (5)  .
	      cos q = sin(90 - q) ........ (2)  (4)  .

   : tan q ́  tan (90 - q) = PM
NM

 ́  NM
PM

  .... (3)  (6)  .

	 	 	    \  tan q ´ tan (90 - q) = 1

	   sin q
cos q

 = 

PM
PN
NM
PN

 = PM
PN

 ´ PN
NM

 = PM
NM

 = tan q

 .

cos (90 - q) = sin q,          sin(90 - q) = cos q 
sin q
cos q

 = tan q, 	                tan q ´ tan (90 - q) = 1

 8.16

P

MN
q

(90- q)°
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*  

	 1
sin q

 = cosec q,   1
cos q

 = sec q,    1
tan q

 = cot q  

 cosec q, sec q  cot q   sin q, cos q  

tan q      .
· sec q = cosec (90 - q)	 · cosec q = sec (90 - q)

· tan q = cot (90 - q)	 · cot q = tan (90 - q)

30°- 60°-90°   :

    30°,60°, 90° , 30°       

 60 °      3
2

     .

   D ABC  ÐC = 30°, 
ÐA = 60°, ÐB = 90°.

\ AB = 1
2

AC  BC = 3
2

AC 

 D PQR  ÐR = 30°, ÐP = 60°,
ÐQ = 90°  PQ = a 

  PQ = 1
2

 PR

        a = 1
2

 PR

\ PR = 2a

QR = 3
2

PR

QR = 3
2

 ´ 2a

QR = 3 a

\    PQ = a  PR = 2a  QR = 3 a

30°

60°

A

BC
 8.17

 8.18

a
2a

3 a
30°

60°

P

Q R

  30°  60°     (Trignometric ratios of 30° and 60°)

.

 .
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(I) 30°   .

sin 30° = PQ
PR

a
a

= =
2

1
2

cos 30° = QR
PR

a
a

= =
3
2

3
2

tan 30° = PQ
QR

a
a

= =
3

1
3

sin q = cos(90-q)	
sin 30° = cos (90°- 30°) = cos 60°
sin 30° = cos 60°

cos q = sin(90 -q)
cos 30° = sin (90°- 30°) = sin 60°
cos 30°= sin 60°

(II) 60°   .

sin 60°  = QR
PR

= 
3 a

2a = 
3

2

cos 60° = PQ
PR

= a
2a = 1

2

tan 60° = QR
PQ

= 
3 a
a = 3

	  D PQR  ÐQ = 90°  . ÐP  ÐR     
           .

 D ABC  ÐB= 90°, ÐA =45°, ÐC 
= 45° \    . AB 
= a   BC = a .
   AC  .
    AC2 = AB2 + BC2 
           = a2 + a2 
    AC2 = 2a2

\ AC = 2 a 8.19

A

B C

a

45°

a2

45°
a

 .

sin 30° = 1
2 cos 30° = 3

2
tan 30° = 1

3

sin 60° = 3
2

cos 60° = 1
2

tan 60° = 3

	
(III) 45°    
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sin 45° = 1
2

,		  cos 45° = 1
2

,		  tan 45° = 1

  8.19  ÐC = 45°.

     sin 45°  = AB
AC

= a
2 a

= 1
2

 		  tan 45° = AB
BC

= 
a
a

= 1

     cos 45°  = BC
AC

= 
a
2 a = 1

2

 .

(IV) 0°  90°    .

 8.20

A 

C C CB B B 

A 

A 

 D ACB  ÐC = 90°  ÐB = 30°. sin 30° = 
AC
AB   . AB 

  , ÐB       ÐB    AC 
   ÐB    sin q  .
	 \ ÐB   0°  AC    0 .

	 \ sin 0° = AB
AC

AB
0= 	 	 \ sin 0° = 0

 8.21
B C

85°

B B CC
30° 70°

A 

A A 
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  8.21  .    ÐB        
  AC    .  ÐB   90°  AC  AB 
.

	 \ sin 90° = AC
AB

		  \ sin 90° = 1

    .

		        sin q = cos (90 - q)  cos q = sin (90 - q)
		  \ cos 0° = sin (90 - 0)° = sin 90° = 1
		   cos 90° = sin (90 - 90)° = sin 0°= 0

sin 0° = 0, 		  sin 90° = 1,		  cos 0° = 1,		  cos 90° = 0


 

	 tan q = sin q
cos q

  		  \tan 0 = sin 0
cos 0

 = 0
1

 = 0,   

	  tan 90° = 
sin 90°
cos 90°  = 1

0
  

	  1
0

  . q      90°  . 

	  tan q   .  tan 90  .

 .

    :

0° 30° 45° 60° 90°

sin 0
1
2

1
2

3
2

1

cos 1 3
2

1
2

1
2 0

tan 0
1
3

1 3 .

 .
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  :

 1	 2tan 45° + cos 30° - sin 60°  .

 	 ः	 2tan 45° + cos 30° - sin 60°

		  = 2 ´ 1 + 3
2
 - 3

2
	 	 = 2 + 0

		  = 2

 2	  34°
56°

sin
cos    .

	 ः	 56° + 34° = 90°  56  34    .

		  sin q = cos (90- q)
	 \    sin 34° = cos (90- 34)° = cos 56°
	 \     cos

sin
cos
cos

56
34

56
56

1°
°
=

°
°
=

 3	  D ACB    ÐC = 90°, AC = 3, BC = 4 
	  ÐA  ÐB    .
	 sin A, sin B, cos A, tan B
 ः	 D ACB     
	 AB2= AC2 +BC2

	       = 32 + 42

	       = 52

         AB  = 5
	 sin A = BC

AB
 = 4
5

				    cos A = AC
AB

 = 3
5

	

	 sin B = AC
AB

 = 
3
5 				    tan B = 

AC
BC  = 3

4

 4	  D PQR  ÐQ = 90°, ÐR= q  
	   sin q = 5

13
  cos q, tan q  .

 ः

A 

B C

3

4
 8.22

q

P

Q R
 8.23

 D PQR  ÐR= q
     sin q = 5

13
 

\  PQ
PR

 = 5
13
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P

Q R
q

5k
13k

12k

 8.24

\ PQ = 5k  PR = 13k .

   QR  .

PQ2 + QR2 = PR2

(5k)2 + QR2 = (13k)2

25k2 + QR2 = 169 k2

	 QR2 = 169 k2 - 25k2

	 QR2 = 144 k2

	 QR = 12k

  D PQR  PQ = 5k  PR = 13k, QR = 12k

cos q = QR
PR

k
k

= =
12
13

12
13

 , tan q = PQ
QR

k
k

= =
5
12

5
12



(1)	   PQ  PR   5k  13k   
?

(2)	PQ  PR   5  13  ?    
 ?

P

Q R
q

 8.25

  
D PQR   
ÐPQR = 90°, ÐR= q 

sin q = PQ
PR

 ..........(1)

cos q = QR
PR

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

  

PQ2 + QR2 = PR2

\ PQ
PR

QR
PR

PR
PR

2

2

2

2

2

2+ = ....  
			   PR2  

\ PQ
PR

QR
PR







 + 






 =

2 2

1

\ (sin q)2 + (cos q)2 = 1....
(1)  (2) 
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 .

(sin q)2  sin q  ,  sin2 q  .

sin2 q + cos2 q = 1      q  
   .  q = 0°  q = 90°      
 . 

sin2 q + cos2 q = 1           
  .

(i) 0 £ sin q £ 1, 0 £ sin2 q £ 1 		  (ii) 0 £ cos q £ 1, 0 £ cos2 q £ 1

 8.2

1.	        .     , 
 .

sin q
11
61

1
2

3
5

cos q
35
37

1
3

tan q 1
21
20

8
15

1
2 2

2.	  .

	 (i) 5 30 3 45sin tan° + °  		  (ii) 4
5

60 3 602 2tan sin° + °  

	 (iii) 2 30 0 3 90sin cos sin° + °+ °  		  (iv) tan
sin cos

60
60 60+

 

	 (v) cos sin2 245 30° + °  		  (vi) cos cos sin sin60 30 60 30°× °+ °× °

3.	   sin q = 4
5

  cos q  .

4.	  cos q = 15
17

  sin q  .
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  8

1.	       .
	 (i)    .
		  (A) sin q = cos (90- q) 		  (B) cos q = tan (90- q) 
		  (C) sin q = tan (90- q) 		  (D) tan q = tan (90- q)
	 (ii)   sin 90°   ?

		  (A) 3
2

 	 (B) 0 		 (C) 1
2

	 	 (D) 1

	 (iii) 2 tan 45° + cos 45° - sin 45°   ?
		  (A) 0 		 (B) 1		  (C) 2		  (D) 3

	 (iv) cos
sin
28
62
°
°
=  ?

		  (A) 2		  (B) -1	 (C) 0		  (D) 1

2.	  D TSU  TS = 5, ÐS = 90°, 
	 SU = 12  sin T, cos T, tan T , 
	 ,   sin U, cos U, tan U
	  .

3.	  D YXZ , ÐX = 90°, XZ = 8 ..,
	 YZ = 17 ..  sin Y, cos Y, tan Y, 
	 sin Z, cos Z, tan Z  .

4.	  D LMN  ÐN = q, ÐM = 90°,
	 cos q  = 25

24   sin q  tan q  

	 ,   (sin2 q)    (cos2 q)
	   .

5.	  .
	 (i) sin20° = cos °		   

	 (ii) tan30° ́ tan ° =1	 

	 (iii) cos40° = sin °

qqq

 8.27

X Y

Z

8 17

L

M N 8.28

 8.26

T

US
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9   

  ,        
    . 

•   , ,   l , b, h


(i)    = 2(l + b) ´ h
  4   .

(ii)    = 2(lb + bh + lh)
     .

(iii)	  = l ´ b ´ h

•    (edge) l 

(i)    = 6l 2
(ii)    = 4l 2
(iii)  = l 3

•     r   h 

(i)   = 2prh
(ii)   = 2pr(r + h)
(iii)   = pr2h







 9.1

h

l b

 9.2

l

 9.3

h

r

, .

 .

•   
•  

•  
•  
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 9.4    .    
 O   A. .. OA  
OB   .  AO   (h). AB 
   (l) . 
D AOB  .
\   
	 AB 2 = AO 2 + OB 2

	 \l 2 = h 2 + r 2

, ( )2 = ()2 + ()2

 9.4

A

h l

rO B

 9.1

1.	     ,     20 .., 12 ..  
10 ..          .

2.	      500 .       6 	
 5 ,      ?

3.	 4.5 ..   ,         
.

4.	 5400 ...        .
5.	    34.50 ..       1.5 .  

1.15       .
6.	 7.5 ..     ?
7.	     20 ..   13 ..      

   . (p = 3.14)
8.	     1980 ..2,   15 ..    

 .) (p = 
22
7 )

.

          (Terms related with a cone and their relation)

     (Surface area of a cone)

	    . (i)      (ii) .
	         .
	       ?
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	 			      	               
 9.6  9.7  9.8

l l
l l

	     .

 9.4     AB   
.     9.5  . 
  ()  .

 9.4   9.5  .  
    ? 9.5

A

BD

C

(i)    AB      .
(ii)    BCD     .
(iii)     = A-BCD  .

            
  .    ,     .

       .

	  = 2pr
	    9.8    
   .     
 .
          
 �ABCD   .
AB  CD    2pr .
\ ABCD    AB    

pr  CD    pr .
   BC  =     = l .
	 \          .
	 \    =   = AB ´ BC = pr ´ l = prl

 9.9

l

pr

A B

CD
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h

r

l h

r

r

 9.10

 ः   .     .   

  ,           

 ,            

 .

         .    

   .        ? .

      .
   =   +  
		         = prl + pr2

		        = pr(l + r)
    ?    (  Joker) 
/  (Birthday cap)  )      .   
 prl    .

	       .

.

     (Volume of a cone)

      3 ´   =  
 \ 3 ´   = pr2h

       \   = 1
3

 ´ pr2h

 .

(i)    = pr2 			   (ii)    = prl
(iii)    = pr(l + r)	 (iv)   = 1

3
 ´ pr2h



118

 
 (1)     (r)   (h)     (l)  

.

(i)	 r = 6 .., h = 8 ..
		  l2 = r2 + h2

	 \l2 = (6)2 + (8)2

	 \l2 = 36 + 64
	 \l2 = 100
	 \l = 10 ..

 (2)     12 ..   16 ..    ,  
    . (p = 3.14)

(ii)	r = 9 .., h = 12 ..
    		  l2 = r2 + h2

	 \l2 = (9)2 + (12)2

	 \l2 = 81 + 144
	 \l2 = 225
	 \l = 15 ..

(i)			   r = 12 .., h = 16 ..
    			   l2 = r2 + h2

	   \l2 = (12)2 + (16)2

	   \l2 = 144 + 256
	   \l2 = 400
	   \l   = 20 ..

(ii)     = prl
		      	 = 3.14 ´ 12 ´ 20
		      	 = 753.6 ...
(iii)    = pr(l + r)
			      = 3.14 ´ 12(20+12)
		     	    = 3.14 ´ 12 ´ 32
		      	    = 1205.76 ...

 (3)     704 ...    7 ..   

  . (p = 22
7

  .)

		      = pr(l + r)

	 \	  704 = 22
7

 ´ 7 (l + 7)

	 \	 704
22

 = l + 7

	 \		  32 = l + 7 

	 \	 32 - 7 = l 

	 \	 l = 25 ..
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 (4)    1386 ...    28 ..    

 . (p = 22
7

  .)

  = pr 2 

	 \ 	 1386 = 22
7

 ´ r 2

	 \   1386 7
22

2×
= r

	 \   63 ´ 7 = r 2

	 \       441 = r 2

	 \ 	            r = 21 ..

l 2 = r 2 + h 2

\l 2 = (21)2 + (28)2

\l 2 = 441 + 784
\l 2 = 1225
\l = 35 ..

  = prl
		      = 22

7
´ 21 ´ 35

		      = 22 ´ 21 ´ 5		      
		      = 2310 ...

 9.2

1.	   12 ..    13 ..   ? 

2.	     7128 ..2    28 ..   

 . (p = 22
7

  .)
3.	     251.2 ..2    8 ..     

   . (p = 3.14  .)
4.	 6    8         

  .. 10 .         

  . (p = 22
7

  .)
5.	   6280 ...  20 ..    . 

(p = 3.14  .)
6.	    188.4 ...    10 ..     

. (p = 3.14  .)
7.	    1232 ..3   24 ..     

.  (p = 22
7

  .)
8.	     2200 ...    50 ..     

    . (p = 22
7

  .)
9.	    25  .    4 ..  .   

  18 .     ?
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   ः

 9.11

    = 4pr2

\    = 2pr2

    = 
  +  

	 = 2pr2 + pr2

	 = 3pr2

10.	          .  2.1  
  7.2 .     .  
        ..    ? 
(p = 22

7
  17 37.  = 4.17) 

.

     (Surface area of sphere)

  .    
.

        
 .  .   
.      
.

 -  .    
   . 
   .   
    = 4 x  
			    = 4 pr2
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   ः            
   .        
    .

	    .     .  
     .

 9.12

rh

r

(1)	 7 ..      

 . (p = 22
7

  .)

	     = 4pr2

			        = 4 ´ 22
7

 ´ (7)2

			        = 4 ´ 22
7

 ´ 7 ´ 7

			        = 88 ´ 7
	 	 	     = 616
    = 616 ...

(2)	   1256 ...  
  .

	 (p = 3.14  .)
	     = 4pr2

	  	  \ 1256 = 4 ´ 3.14 ´ r2

	  	 \   1256
4 3 14

2

×
=

.
r

		  \    31400
314

2= r

	 	 \   100 = r2

		  \	 10 = r
		  \	 r = 10 ..

     
.
\ 2 ´   =   

\   
	 = 2 ´   

	 = 2 ´ 1
3

 ´ pr2h

	 = 2 ´ 1
3

 ´ pr2 ´ r  

	 = 2
3

 pr3

\   
= 2 ´   

	      = 4
3
pr3

\    

     	       = 4
3
pr3
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 :

 (1)     21 ..   

 . (p = 22
7

  .)

 ः    = 4
3
pr3

			   = 4
3

 ´ 22
7
 ´ (21)3

			   = 4
3

 ´ 22
7
 ´ 21 ´ 21 ´ 21

			   = 88 ´ 441

\        = 38808 ...

 (2) 113040 ...  
   .
(p = 3.14  .)
 ः    = 4

3
pr3

 	            113040	 = 4
3

 ´ 3.14 ´ r3

	      113040 3
4 3 14

´
´ .

= r3

	      28260 3
3 14

´
.

 = r3

	 \ 9000 ´ 3 = r3

	           \   r3 = 27000
		  \   r	 = 30 ..

   30 ..

 (3)   314 ...     ? (p = 3.14  .)

   = 4pr2

 	                       314	 = 4 ´ 3.14 ´ r2

	          
314
4 3 14´ . = r2

	          31400
4 314´

	= r2

	 \	 100
4

	 = r2

	 \	    25 	 = r2

	 \	      r	 = 5 ..

   = 4
3
pr3

 	            	 = 4
3

 ´ 3.14 ´ 53

		  = 4
3

 ´ 3.14 ´ 125

	      	 = 523.33 ...

 9.3

 .

•    = 
2
3  pr3

•       = 2pr2 + pr2= 3pr2 



123

1.       .
(i) 4 ..	 (ii) 9 ..	 (iii) 3.5 ..
        . (p = 3.14  .)

2. 5 ..         
. (p = 3.14  .)

3. 2826 ..2     . (p = 3.14  .)
4. 38808 ...      . (p = 22

7
  .)

5.    18000 p ...     .

  9

1. 0.9    1.4    500     ?

(p = 22
7

)
2.        2 ..  

.   ()  ,    
.. 60.4 ´ 40.4 ´ 40.2       ?

3.         5ः12    314
..       . (p = 3.14  .)

4.     904.32 ...       
. (p = 3.14  .)

5.      864 ...    .

6.      154 ...     .

7.      616 ...      
     .

8.     4.20 .  10 .   
 ?         .. 52 . 
  ?

9.    2.1 .    1.4 .    
500     ..  ?   .. 7
.     ?

qqq

 9.3
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1.     

 1.1

1.	 (i)  3 	 (ii) 3	 (iii) 7	 (iv) 1
	 (v) 3	 (vi) 5	 (vii) 2 	 (viii) 7
2.	 (i)  6      (ii) 8      (iii) 10      (iv) 1      (v) 3      (vi)  12 
3.	 (i) P-R-Q      (ii)         (iii) A-C-B    (iv)  

	 (v) X-Y-Z      (vi)  

4.	 18   2      5. 25    9       6. (i) 4.5      (ii) 6.2      (iii) 2 7      7. .

 1.2

1.	 (i)	       (ii)       (iii)      2. 4      3. 5      4. BP < AP < AB
5.	 (i)	  RS   RT  (ii)  PQ (iii) .. QR (iv)  QR,  RQ .

	 (v)	  RQ ,  RT .     (vi)  SR ,  ST .    (vii)    S
6.	 (i)	   A    C,   D    P (ii)   L  U,  
	   P  R (iii) d(U,V ) = 10 ,d(P,C) =6 , d(V,B) = 3 , d(U,L)=2

 1.3

1.	 (i)	            .

	 (ii)	         .

	 (iii)	           

       .

2.	 (i)	             

 .

	 (ii)	            

.

	 (iii)	        .

  1

1.	 (i)   A    (ii)  C   (iii)  C   (iv)  C   (v)  B
2.	 (i)       (ii)      (iii)      (iv) 
3.	 (i)   3   (ii)   8 (iii)  9  (iv) 2   (v)  6  (vi) 22  (vii) 165 
4.	 -15     1   (5)  (i)   10.5   (ii)    9.1   (6)  -6    8  


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2.   

 2.1
1.	 (i)  95°   (ii)  95°    (iii) 85°  (iv) 85°      
2.	 Ða = 70°, Ðb = 70°, Ðc = 115°, Ðd = 65°  
3.	 Ða = 135°, Ðb = 135°, Ðc = 135°
5.	 (i)   75°    (ii)   75° (iii) 105° (iv)  75° 

 2.2
1.	 .	 4. ÐABC = 130°

  2

1.	 (i)   C    (ii) C    (iii) A    (iv)  B   (v)  C     4. x = 130°   y = 50°                           
5. 	 x = 1260°        6.  f = 100°     g = 80°

3.  

 3.1
1. 	 110°	 2.  45°	 3. 80°, 60°, 40°	 4. 30°, 60°, 90°   
5. 	 60°, 80°, 40°	 6. ÐDRE = 70°, ÐARE = 110°	
7. 	 ÐAOB = 125°	 9.  30°, 70°, 80°

 3.2
1.	 (i) ...      (ii)  ...     (iii) ...   (iv)  
2.	 (i) ..., ÐBAC @  ÐQPR , .. AB @ .. PQ, .. AC @  .. PR
	 (ii) ..., ÐTPQ @  ÐTSR, ÐTQP @  ÐTRS, .. PQ @ .. SR
3.	  , ÐACB @  ÐQRP, ÐABC @  ÐQPR, .. AC @ .. QR
4.	 ... ÐMLN @  ÐMPN, ÐLMN @  ÐMNP,ÐLNM @ ÐPMN

 3.3
1.	 x = 50° , y = 60°, mÐABD = 110° , mÐACD = 110° .
2.	 7.5  	 3. 6.5  	4. l(PG) = 5 .. , l(PT) = 7.5 ..

 3.4
1.	 	 2 .. 	 2. 28° 	 3. ÐQPR, ÐPQR 	 4.  NA,  FN

 3.5
1.	 XY

LM
YZ
MN

XZ
LN

= = ,    ÐX @ ÐL,    ÐY @ ÐM,    ÐZ @ ÐN

2.	 l(QR) = 12 .., l(PR) = 10 ..
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  3

1. (i) D (ii) B (iii) B

5. 

 5.1

1. mÐXWZ = 135°, mÐYZW = 45° , l (WY) = 10 ..
2. x = 40° , ÐC = 132° ,  ÐD = 48°
3. 25 .., 50 .., 25 .., 50 ..
4. 60°, 120°, 60°, 120°
6. ÐA = 70° , ÐB = 110° , ÐC = 70° , ÐR = 110°

 5.3

1. BO = 4 .., ÐACB = 35°
2. QR = 7.5 .., ÐPQR = 105°, ÐSRQ = 75°
3. ÐIMJ = 90°, ÐJIK = 45°, ÐLJK = 45°
4.  = 14.5 ..,  = 58 ..
5. (i)  (ii)  (iii)  (iv)  (v)  (vi) 

 5.4

1. ÐJ = 127°, ÐL = 72° 2. ÐB = 108°, ÐD = 72°
 5.5

1. XY = 4.5 .., YZ = 2.5 .., XZ = 5.5 ..

  5

1. (i) D (ii) C (iii) D    2.  25 ..,   3. 6 5 2.  ..
4. 24 .., 32 .., 24 .., 32 ..	5.    PQ = 26 ..      6. ÐMPS = 65°

6. 

 6.1
1. 20 .. 2. 5 .. 3. 32 	 4. 9 

 6.2
1. 12 .. 2. 24 ..

  6

1. (i) A (ii) C (iii) A (iv) B (v) D (vi) C (vii) D  B       2.    2ः1 	4. 24 
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7.  

 7.1

1.	  AःII  ,  BःIII  ,  KःI  ,  DःI  
	  EःI  ,  Fः IV  ,  G ः IV  ,  H ः Y-
	  M ः X-,  N ः Y-,  P ः Y-,  Q ः III  
2.	 (i) I   (ii) III   (iii) IV  	 (iv) II 

 7.2
1.	  	 2. x = -7	 3. y = -5	 4. x  = -3     5.	4 
6.	 (i) Y-	 (ii) X-	 (iii) Y-	 (iv) X-
7.	 X  (5,0) , Y   (0,5)
8.	 (-4,1),  (-1.5, 1), (-1.5,5), (-4,5)

  7

1.	 (i) C       (ii) A      (iii) B       (iv) C       (v) C      (vi) B     2.	(i) Q (-2,2), R(4,-1)    	
	 (ii) T(0,-1), M(3,0) (iii)  S  (iv)  O  3. (i) IV   (ii) III  
	 (iii) II       (iv) II        (v) Y      (vi) X       5.	 (i) 3     
	 (ii) P(3,2), Q(3,-1), R (3,0)     (iii) 0	 6. . y = 5, y = -5     7. |a|

8.  

 8.1

1.	 (i) QR
PQ

	 (ii) QR
PQ

	 (iii) QR
PR

	 (iv) PR
QR

2.	 (i) a
c

	 (ii) b
a

	(iii) b
c

	 (iv) a
b

3.	 (i) MN
LN

	 (ii) LM
LN

	 (iii) LM
MN

	 (iv) MN
LN

4.	 (i) PQ
PR

RQ
PR

PQ
RQ

, , 	 (ii) QS
PS

PQ
PS

QS
PQ

, ,

 8.2

1.	 sin q  ः 12
37

, 1
2

, 2
3

, 21
29

, 8
17

, 1
3

  ; cos q ः 60
61

, 1
2

, 3
2

, 20
29

, 15
17

, 4
5

, 2 2
3

	 tan q  ः 12
35

, 11
60

, 1
3

, 2 , 3
4
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2. 	 (i) 11
2

	(ii) 
93
20       (iii) 5	 (iv) 2 3

3 1+
	 (v) 3

4
	(vi) 

3
2 	 3. 3

5
	        4. 8

17

  8

1.	 (i) A	 (ii) D 	(iii) C	(iv) D

2.	 sin T = 12
13

, cos T = 5
13

, tan T = 12
5

, sin U = 5
13

, cos U = 12
13

, tan U = 5
12

3.	 sin Y = 8
17

, cos Y = 15
17

, tan Y = 
8
15 , sin Z = 15

17
, cos Z = 8

17
, tan Z = 15

8

4.	 sin q = 7
25

, tan q = 7
24

, sin2 q = 49
625

, cos2 q = 576
625

5.	 (i) 70 		 (ii) 60		 (iii) 50

9.    

 9.1
1.	 640 ..., 1120 ...	 2. 20 	 3. 81 ..., 121.50 ...

4.	 3600 ... 			  5. 20 .		  6. 421.88...

7.	 1632.80 ..., 4144.80 ...		 8. 21 ..

 9.2

1.	 5 ..	 2.	 36960 ...	 3. 10 .., 6 ..	 4.	 ` 2640
5. 	15 ..	 6.	 8  ..	 7. 550 ...	 8.	 2816 ..., 9856 ...	
9.	 600 ..	 10. 28.51 .., 47.18 ..

 9.3
1.	 (i) 200.96 ..., 267.95 ...	 (ii) 1017.36 ..., 3052.08 ...

	 (iii) 153.86 ..., 179.50 ...

2.	 157 ..., 235.5 ...	 3.  14130 ... 	 4.  5544 ...	 5.  60 ..

  9

1.   1980 ..		  2.   96801.6 ...	 3.   12 ., 13 .
4.   6 ..			   5.   1728 ...		  6.   179.67 ...

7.   21 ..			   8.   132 ., ` 6864	 9.   4620 ., ` 32340

qqq



साहित्य पाठ्यपुस्तक  मंडळाच्या विभागीय भांडारांमध य्े  
विक्रीसाठी उपलब्ध आहे.

विभागीय भांडारे संपर्क क्रमांक :  पुणे -   २५६५९४६५,  कोल्हापूर-   २४६८५७६, मुंबई (गोरेगाव) 
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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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