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 a0, a1, a2, . . ., an an  0 

 a0 = a1 = a2 = a3 = . . . = an = 0 (), 
O






1. 

(i) 7x3 + 5x2 + 2x  6 (ii) 7  x + 3x2

(iii) 5p  3 (iv) 2 (v) 5xy2

2. x2  

(i) 15  3x + 2x2 (ii) 1  x2 (iii) x2  3x + 5 (iv) 152 2  xx



(i) 

  
 

             0

  12; 5; 
4

3
 

1 ...................................... x  12; 7x + 8; ax + b 

2  ......................................

3  3x3  2x2 + 5x + 7

 ‘n’  n 

SCERT, T
ELA

NGANA



31   

(ii)    

   


1  3x 3x

2  3x + 5 3x, 5

3  2x2 + 5x + 1 ...........................

3  ........................... 3x3, 2x2, 7x, 5





        :  3x  2x  5





 ‘x’ p(x),  q(x)    r(x) 


p(x)  = 3x2 + 2x + 1

q(x) = x3  5x2 + x  7

r(y) = y4  1

t(z) = z2 + 5z + 3




 x + y,  x2 + 2xy + y2,  x2 - y2  x, y.

x2 + y2 + z2,  x3 + y3 + z3 




1. x

2. p    
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1. 

(i) x5  x4 + 3 (ii) x2 + x  5 (iii) 5

(iv) 3x6 + 6y3  7 (v) 4  y2 (vi) 5t  3

2. 

(i) 3x2  2x + 5 (ii) x2 + 2 (iii) p2  3p + q (iv) y
y

2
  (y 0)

(v) 55 xx   (x>0) (vi) x100 + y100

3. x3 

(i) x3 + x + 1 (ii) 2  x3 + x2 (iii) 32 5x (iv) 2x3 + 5

(v)
3

2
x x


 (vi)

32

3
x (vii) 2x2 + 5 (viii) 

4. 

(i) 5x2 + x  7 (ii) x  x3 (iii) x2 + x + 4 (iv) x  1

(v) 3p (vi) r2

5. 

(i) 

(ii) 

(iii) 

(iv) 

(v) x2 + 2xy + y2    2

(vi)  r2 

6. 10

(a)
p(x)  =  x2 + 5x + 4 

x = 1 p(x) 

p(x) x  1 
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 p(1) = (1)2 + 5(1) + 4,

= 1 + 5 + 4 = 10 

 x = 1  p(x) 10 

p(x) x = 0  x = 1 

p(0) = (0)2 + 5(0) + 4 p(1) = (1)2 + 5(1) + 4

= 0 + 0 + 4 =  1  5 + 4

= 4 = 0

 p(4) 



s(y) = 4y4  5y3  y2 + 6

s(1) = 4(1)4  5(1)3  (1)2 + 6

= 4(1)  5(1)  1 + 6

= 4  5  1 + 6

= 10  6

= 4

s(1) 





(i) x = 1  p(x)  = 4x2  3x + 7

(ii) y = 1  q(y) = 2y3  4y + 11

(iii) t = p, ( Rt  r(t)  =  4t4 + 3t3  t2 + 6

(iv) z = 1 s(z) = z3  1

(v) x = 1   p (x) = 3x2 + 5x - 7

(vi) z = 2  q (z) = 5z3 - 4z + 2

    r (t) = t  1 
               r(1)     r(1) = 1  1 = 0

r(1) = 0  r(t) 
x p(x) = 0 x 
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p (x)=0 

f(x)  = x + 1 

x + 1  
x + 1 = 0  x = 1  f(x)  x 
f(x) = 0 x f(x) = 0 ‘1’ 
x + 1=0 ‘1’x + 1 


    
3 = 3x0 x 3x0 

 


 p(x) = x + 2  p(1), p(2), p(1)  p(2) 
x + 2 

 p(x)  = x + 2 

x 1
p(1) = 1 + 2 = 3

x  2 
p(2) = 2 + 2 = 4

x1 
p(1) = 1 + 2 = 1

x  2 
p(2) = 2 + 2 = 0

   , 2, 1 p(2) =  2 


  p(x) = 3x + 1 

  p(x) p(x)  =  0 

           3x + 1  =  0

                         3x  =  1

                           x  = 
1

3




   

1. 2x  3 2. x2  5x + 6
3. x + 5
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 3x + 1 
1

3
  

   2x  1 

  p(x) p(x) = 0 
p(x) = 2x  1 2x  1 = 0 

   x  = 
1

2
 ()

P 
1

2
 
 
 

 

(b)

p(x)  = ax + b,  ,0a  


p(x) p(x) = 0 
  ax + b = 0,  0a

  ax  = b

        x =  
a

b

  x =  
a

b
 p(x) = ax + b  






 
 

x + a  a

x  a -------------

ax  + b -------------

ax  b
b

a
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 x2  3x +2 2 1 

    p(x)  =  x2  3x + 2 

x  2 

   p(2) =  (2)2  3(2) + 2

=  4  6 + 2 = 0

x  1 

   p(1) = (1)2  3(1) + 2

= 1  3 + 2

= 0

 2  1 x2  3x + 2 



x2  3x + 2       


   x2 + 2x  a 3 ‘a’ 

  p(x) = x2 + 2x  a 

 3 p(3) = 0.

       x2 + 2x  a  = 0

x = 3   (3)2 + 2 (3)  a = 0

           9 + 6  a = 0

                15  a = 0

a = 15

                    a = 15



1.    x2 + 1 

2.    n 



1. 4x2  5x + 3 
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2.   p(0), p(1)  p(2)  

(i) p(x) = x2 x +1 (ii) p(y) = 2 + y + 2y2  y3

(iii) p(z) = z3 (iv) p(t)  = (t  1) (t + 1)

(v) p(x) = x2  3x + 2

3.  x 

(i) p(x) = 2x + 1; x = 
1

2
 (ii) p(x) = 5x ; x = 

3

2



(iii) p(x) = x2 1;  x = +1 (iv) p(x) = (x - 1)(x  2);  x = 1, 2

(v) p(y) = y2;  y = 0 (vi) p(x) = ax + b ;  x = 
b

a

(vii) f(x) = 3x2  1;  
1 2

,
3 3

x (viii) f (x) = 2x - 1, x = 
1 1

, 
2 2



4. 

(i) f(x) = x  2 (ii) f(x) = x  2 (iii) f(x) = 2x + 3

(iv) f(x) = 2x  3 (v) f(x) = x2 (vi) f(x) = px,  p   0

(vii) f(x) = px + q,   p   0  p q 

5.  p(x) = 2x2  3x + 7a  ‘2’ ‘a’ .

6.  f (x) =  2x3  3x2 + ax + b 0  1  a, b 





(i) 25  3 25  3  ‘8’ ‘1’





25 = (8 3) + 1  

20  5 20 = (4   5) + 0 

     5  20     20  5 
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(ii)  3x3 + x2 + x x x 0).

(3x3 + x2 + x)   x = 
3 23x x x

x x x
 

                        =  3x2 + x + 1

x   3x3 + x2 + x  

3x3 + x2 + x     x(3x2 + x + 1) 

 3x3 + x2 + x 

(iii)   (2x2 + x + 1)   x (x 0)

 (2x2 + x + 1)   x  = 
22 1x x

x x x
 

                  =  2x + 1 + 
1

x



1

x
( 

1

x
 = x1)

   2x + 1 + 
1

x
 



(2x2 + x + 1)  = [x   (2x + 1)] + 1 

‘1’ 

(2x + 1)   ‘x’ ‘1’ 
x  2x2 + x + 1 


1. 3y3 + 2y2 + y    ‘y’ (y 0)

2. 4p2 + 2p + 2     ‘2p’ (p 0)

 3x2 + x  1  x + 1 

p(x)  = 3x2 + x  1   q(x)  = x + 1 

   p(x)    q(x) 

2

2

2 1

2 1

2

1

1

x

x xx

x

x

x
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:  (x + 1)  3x = 3x2 + 3x 

   3x2 + 3x  3x2 + x, (2x) 

 : 
2

2


 
x

x
 

 : (x + 1)(2) = 2x  2 

  (2x  1),  ‘1’ 

: 1 

()

(3x  2)  (+1) 

:



3x2 + x  1 = (x + 1) (3x  2) + 1

 = (   )  + 

p(x)  x 1 

p(x) = 3x2 + x  1  p(1) 

p(1) = 3(1)2 + (1)  1 
=  3(+1) + (1)  1 = 1.

p(x) = 3x2 + x  1  (x + 1)  p (-1) x + 1 
(i.e. x = 1) 



 2x4  4x3  3x  1   (x  1) 


   f(x) = 2x4  4x3  3x  1 

 2x4, x 


4
32

2
x

x
x



 (x  1) (2x3) = 2x4  2x3 

  2x3

2

2

3 2

1 3 1

3 3

2 1

2 2

1



  



 
 
 



x

x x x

x x

x

x

3 2

4 3

4 3

3

3 2

2

2

2 2 2 5
1 2 4 3 1

2 2

2 3 1

2 2

2 3 1

2 2

5 1

5 5

6

x x x
x x x x

x x

x x

x x

x x

x x

x

x
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2x3  2x2  2x  5  6 

(x  1) 1 

x = 1    f (x)   f (x) =  2x4  4x3  3x  1

    f(1) = 2(1)4  4(1)3  3(1)  1

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

= 2  4  3  1

= 6

f(x) (x  1) 






p(x)   ‘a’ 
  p(x)  (x  a) p(a) 



: p(x) 

p(x)  g(x) = (x  a)  q(x)  r(x) 
 p(x)  g(x)     p(x)   >  g(x)  
g(x)  0  q(x)  r(x)  
r(x) = 0  r(x) g(x) 



p(x)  = g(x) . q(x)  +  r(x)

     p(x)  = (x  a) . q(x)  +  r(x)   g(x) = (x  a)

(x  a)  1  r(x)  (x  a) 

   r(x) = 0,  r(x)  

‘K’  x   r(x) = K.


p(x) = (x  a) q(x) + K 

x = a  p(a) = (a  a) q(a) + K

               = 0 + K

   = K
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 x3 + 1  (x + 1) 

   p(x) = x3 + 1

 x + 1  1 [x + 1 = 0   x = 1]

x  1 

p(1) = (1)3 + 1

=  1 + 1

= 0

(x3 + 1)  (x + 1) 

 x3 + 1  x + 1 

(x + 1) (x3 + 1) 

 x3  2x2  5x + 4 (x  2) 

  p(x) = x3  2x2  5x + 4 

 (x  2) 

(x  2)  2x    x  2 = 0     x =  2.

      p(2) =  (2)3  2(2)2  5(2) + 4

= 8  2(4)  10 + 4

= 8  8  10 + 4

=  6.

x3  2x2  5x + 4  (x  2) 

 p(y) =  4y3 + 4y2  y  1 (2y + 1) 

  p(y)  (2y + 1)  p(y)  (2y + 1) 

2y + 1    y = 
1

2


,
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p(y) y  
1

2


  

3 2
1 1 1 1

4 4 1
2 2 2 2

p
                    

       

           
1 1 1

4 4 1
8 4 2

            

1 1
1 1

2 2


   

= 0

 (2y + 1)  p(y)   p(y) (2y + 1) 

 ax3 + 3x2  13  2x3  5x + a (x  2) 
‘a’ 

 p(x) =  ax3 + 3x2  13  q(x) =  2x3  5x  a 

  p(x)    q(x)   (x  2) 

  p(2) = q(2)

a(2)3 + 3(2)2  13 = 2(2)3  5(2) + a

      8a + 12  13 = 16  10 + a

    8a  1 = a + 6

    8a  a = 6 + 1

          7a = 7

a = 1



1. x3 + 3x2 + 3x + 1  

(i) x + 1 (ii) x   1

2
(iii) x (iv) x + 

(v) 5 + 2x

2. x3  px2 + 6x  p   x  p 
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3. 2x2  3x + 5 2x  3 


4. 9x3  3x2 + x  5  
2

3
x   

5. 2x3 + ax2 + 3x  5  x3 + x2  4x + a  (x  2) 
‘a’ 

6. x3 + ax2  5  x3  2x2 + a (x  2)  
‘a’ 

7.  f (x) = x4  3x2 + 4 g(x) = x  2  


8.  p(x) = x3  6x2 + 14x  3  g(x) = 1  2x  


9. 2x3 +3x2 + ax + b  (x  2) 2 (x + 2)  2 
a, b 


p(x)  q(x) q(x) p(x) 



   p(x) = 4x3 + 4x2  x  1  g(x) = 2x + 1 
4x3 + 4x2  x  1  = q(x) (2x + 1) + 0 

 p(x)   = q(x) (2x + 1)

g(x) = 2x + 1 p(x) 




: n > 1  p(x) ‘a’ 
(i)   p(a) = 0  (x  a) p(x) (ii) (x  a)

p(x) p(a) = 0 


: 
p(x)  = (x  a)  q(x) + p(a)

(i)  p(a) = 0    p(x) = (x  a) q(x) + 0 
                     = (x  a) q(x)
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p(x) (x  a) 


(ii) (x  a) p(x) 
p(x) = (x  a) q(x)   q(x) 


  p(a)  =  (a  a) q(a)

          =  0

  (x  a)  p(x) 
p(a) = 0 



 x3 + 2x2 + 3x + 6 (x + 2) 

  p(x) =  x3 + 2x2 + 3x + 6  g(x) = x + 2 

g(x) 2

 p(2) = (2)3  + 2(2)2 + 3(2) + 6

=  8 + 2(4)  6 + 6

=  8 + 8  6 + 6

= 0

  x3 + 2x2 + 3x + 6 (x + 2)  

 2x3  9x2 + x + K  (2x  3) K 

(2x  3) p(x) = 2x3  9x2 + x + K 

(2x  3) = 0   x = 
3

2

  (2x  3)   
3

2

(2x  3) p(x) 
3

0
2

p    
 

 

  p(x) = 2x3  9x2 + x + K,
3 2

3 3 3 3
2 9 K 0

2 2 2 2
p
                    
27 9 3

2 9 K 0
8 4 2

             

p(x) = ax3 + bx2 + cx + d  (a   0) 
(x  1)  p(1)  = 0

   a + b + c + d = 0  

(x  1)  

p(x)  =  ax3 + bx2 + cx + d  (a   0) 
(x + 1)  p(1) = 0

  b + d = a + c  
    
    
(x + 1) 
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27  81 + 6 + 4K = 0

      48 + 4K = 0

           4K = 48

                           K = 12

 (x  1) x10  1  x11  1 


  p(x) = x10  1  g(x) = x11  1 

(x  1)  p(x) g(x)  p(1) = 0 
 g(1) = 0 



p(x) = x10  1  g(x)  = x11  1

p(1) = (1)10  1  g(1) = (1)11  1

       = 1  1         = 1  1

       = 0         = 0



(x  1) p(x)  g(x) 

ax2 + bx + c, (a  0 a, b, c ) 


(px + q)  (rx + s) 

ax2 + bx + c = (px + q)  (rx + s)

          = prx2 + (ps + qr)x + qs

x2,  x 

a = pr

b = ps + qr

c = qs 

 x ‘b’ ps  qr 
(ps) (qr) = (pr)(qs)

              = ac 

ax2 + bx + cb ac





 xn - 1 
(x -1) 
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 3x2 + 11x + 6 

 p, q   p + q = 11   pq = 3   6 = 18 p, q 


18 .

(1, 18), (2, 9), (3, 6) (2, 9) p + q = 11 

 3x2 + 11x + 6  = 3x2 + 2x + 9x + 6

= x(3x + 2) + 3(3x + 2)

= (3x + 2) (x + 3).


    

1.   6x2 + 19x + 15 2.10m2 - 31m - 132 3.  12x2 + 11x + 2



 2x4  6x3 + 3x2 + 3x  2  x2  3x + 2 



   


      x2  3x + 2 = x2  2x  x + 2

= x(x  2)  1(x  2)

= (x  2) (x  1).

2x4  6x3 + 3x2 + 3x  2 x2  3x + 2  
(x  2) (x 1) 2x4  6x3 + 3x2 + 3x  2

           p(x) = 2x4  6x3 + 3x2 + 3x  2  

p(x) (x  2)   p(2) = 2(2)4  6(2)3 + 3(2)2 + 3(2)  2

= 2(16)  6(8) + 3(4) + 6  2

= 32  48 + 12 + 6  2

= 50  50

= 0
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 (x  1),  p(x) 

 p(1) =  2(1)4  6(1)3 + 3(1)2 + 3(1)  2

=  2(1)  6(1) + 3(1) + 3  2

=  2  6 + 3 + 3  2

=  8  8

=  0

   p(1) =  0  (x  1)  p(x) 

(x  2) (x  1) p(x)  x2  3x + 2  
p(x) = 2x4  6x3 + 3x2 + 3x  2 

  x3  23x2 + 142x  120 


  p(x) =  x3  23x2 + 142x  120 

p(1) = 0 

p(x) (x  1) 

 p(x) (x  1) x2 - 22x + 120 



x3  23x2 + 142x  120 =  x3  x2  22x2 + 22x + 120x  120

   =  x2(x  1)  22x (x  1) + 120 (x  1)  ()

   = (x  1) (x2  22x + 120)

 x2  22x + 120  

x2  22x + 120 =  x2  12x  10x + 120

 =  x(x  12)  10 (x  12)

 = (x  12) (x  10)

  x3  23x2  142x  120 = (x  1) (x  10) (x  12) 

 : a | b a, b a,b 

  a |  b a, b a,b 

 (x  y) | (xn  yn),  n  N

 (x + y) | (xn  yn), n 

 (x + y) | ( xn + yn),  n 

 (x  y) |  (xn + yn),  n   N

SCERT, T
ELA

NGANA



48   



1. (x + 1) 

(i) x3  x2  x + 1 (ii) x4  x3 + x2  x + 1

(iii) x4 + 2x3 + 2x2 + x + 1 (iv) x3  x2 (3  3 ) x + 3

2. f(x)  g(x) 


(i) f(x)  = 5x3 + x2  5x  1,  g(x) = x + 1

(ii) f(x)  =  x3 + 3x2  3x  1,  g(x) = x + 1

(iii) f(x)  = x3  4x2 + x  6,  g(x) = x  2

(iv) f(x)  = 3x3  x2  20x  12,  g(x) = 3x  2

(v) f(x) = 4x3 + 20x2 + 33x + 18, g(x) = 2x + 3

3. x3  3x2  10x + 24  (x  2), (x  3)  (x  4) 

4. x3  6x2  19x + 84 (x  4), (x  3)   (x  7) 

5. px2 + 5x + r (x  2)  1

2
x  

 
 p = r 

6. ax4 + bx3  cx2 + dx + e (x2  1) a  c +e = b + d  = 0 

7.  (i)  x3  2x2  x + 2 (ii)  x3  3x2  9x  5

(iii) x3 + 13x2 + 32x + 20 (iv)  y3 + y2  y  1

8. ax2 + bx + c  bx2 + ax + c x + 1 c = 0 
a = b 

9. x2  x  6  x2 + 3x  18 (x  a) ‘a’ 

10. y3  2y2  9y  18 (y  3) 






 I :  (x + y)2   x2 + 2xy + y2

 II : (x  y)2   x2  2xy  + y2
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 III : (x + y) (x  y)   x2  y2

 IV : (x + a)(x + b)   x2 + (a + b)x + ab.

          :

 (x  y)2 
  ‘x’ .
 ‘x’   ‘y’ 
 (x  y)2 

=  x2  [(x  y) y + (x  y) y + y2]

=  x2  xy + y2  xy + y2  y2

= x2  2xy + y2



(i) 2 2 2( ) 2   x y x xy y      (ii) 2 2( )( )   x y x y x y
(iii) 2( )( ) ( )     x a x b x a b x ab

(iv) 3 2( )( )( ) ( ) ( )x a x b x c x a b c x ab bc ca x abc          




(i) (x + 5) (x + 5) (ii)  (p  3) (p + 3) (iii) (y  1) (y  1)

(iv) (t + 2) (t + 4) (v) 102    98 (vi)  (x + 1) (x + 2) (x + 3)




 

(i) x2 + 5x + 4 (ii)   9x2  25

(iii) 25a2 + 40ab + 16b2 (iv)  49x2  112xy + 64y2



(i)  x2 + 5x + 4 = x2 + (4 + 1)x + (4) (1)

(x + a) (x + b)    x2 + (a + b)x + ab 
(x + 4) (x + 1) 

(ii) 9x2  25  = (3x)2  (5)2

 x2  y2   (x + y) (x  y) 

 9x2  25 = (3x + 5) (3x  5) 

y

x

x

( - )x y

( - )x y 2

( - )x y

y

( - ) × x y y

(
-

) 
×

 
x

y
y

( )y×y
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(iii) 

25a2 + 40ab + 16b2 = (5a)2 + 2(5a) (4b) + (4b)2

x2 + 2xy + y2 

x = 5a   y = 4b 

(x + y)2   x2 + 2xy + y2 I

25a2 + 40ab + 16b2 = (5a + 4b)2

                         = (5a + 4b) (5a + 4b) 

(iv) 49x2  112xy + 64y2 ,  

49x2 = (7x)2,    64y2 = (8y)2  

112 xy = 2(7x) (8y) 

II  (x  y)2   x2  2xy + y2 

  49x2  112xy + 64y2  = (7x)2  2(7x) (8y) + (8y)2

                           = (7x  8y)2

                           = (7x  8y) (7x  8y) 





(i) 49a2 + 70ab + 25b2 (ii)
2

29

16 9

y
x 

(iii) t2  2t  1 (iv) x2 + 3x  2


x + y + z (x + y + z)2 

    x + y = t,   (x + y + z)2 = (t +  z)2

= t2 + 2tz + z2 ()

= (x + y)2 + 2(x + y) z + z2   (‘t’ )

= x2 + 2xy + y2 + 2xz + 2yz + z2

 x2 + y2 + z2 + 2xy + 2yz + 2zx 

 (x  y)2 + (x  y)2 = 2(x2  y2)

 (x  y)2  (x  y)2 = 4xy
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(x + y + z)2 

[(x + y) + z]2 = (x + y)2 + 2(x + y) (z) + (z)2

 = x2 + 2xy + y2 + 2xz + 2yz + z2 []

 =  x2 + y2 + z2 + 2xy + 2yz + 2xz





  V : (x + y + z)2   x2 + y2 + z2 + 2xy + 2yz + 2zx

 (2a + 3b + 5)2  

 (x + y + z)2 

x = 2a,  y = 3b z = 5 

 V,  

(2a + 3b + 5)2 = (2a)2 + (3b)2 + (5)2 + 2(2a)(3b) + 2(3b) (5) + 2(5) (2a)

=  4a2 + 9b2 + 25 + 12ab + 30b + 20a.

 (5x  y + z) (5x  y + z) 

  (5x  y + z) (5x  y + z) = (5x  y + z)2

     = [5x y) + z]2

V, (x + y + z)2   x2 + y2 + z2  2xy  2yz + 2zx,  

 (5x + ( y) + z)2 = (5x)2 + (y)2 + (z)2 + 2(5x) (y) + 2(y) (z) + 2(z) (5x)

         =  25x2 + y2 + z2  10xy  2yz + 10zx.

 4x2 + 9y2 + 25z2  12xy  30yz + 20zx 

 

4x2 + 9y2 + 25z2  12xy  30yz + 20zx

= [(2x)2 + (3y)2 + (5z)2 + 2(2x)(3y) + 2(3y)(5z) + 2(5z)(2x)]
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 V 

(x + y + z)2   x2 + y2 + z2 + 2xy + 2yz + 2zx,   

    = (2x  3y + 5z)2

    = (2x  3y + 5z) (2x  3y + 5z).


(i) (p + 2q + r)2 

(ii) (4x  2y  3z)2 

(iii) 4a2 + b2 + c2  4ab + 2bc  4ca 

         
(x + y)3 



(x + y)3   =  (x + y)2 (x + y)

    = (x2 + 2xy + y2) (x + y)

         = x(x2 + 2xy + y2) + y(x2 + 2xy + y2)

    =  x3 + 2x2y + xy2 + x2y + 2xy2 + y3

    = x3 + 3x2y + 3xy2 + y3

    = x3 + 3xy (x + y) + y3

               = x3 + y3 + 3xy(x + y).



 VI : (x + y)3   x3 + y3 + 3xy (x + y).


(x  y)3 




  VII : (x  y)3   x3  y3  3xy (x  y).

                       x3  3x2y  3xy2 y3
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(i)  (2a + 3b)3 (ii) (2p  5)3

 (i) (x + y)3 x = 2a  y = 3b 

VI,  

(2a + 3b)3 = (2a)3 + (3b)3 + 3(2a)(3b) (2a + 3b)

      = 8a3 + 27b3 + 18ab (2a + 3b)

      = 8a3 + 27b3 + 36a2b +54 ab2

      = 8a3 + 36a2b + 54ab2 + 27b3.

(ii)  (x  y)3,  x = 2p y = 5 

 VII ,  

(2p  5)3 =  (2p)3  (5)3  3(2p)(5) (2p  5)

= 8p3  125  30p (2p  5)

= 8p3  125  60p2 + 150p

= 8p3  60p2 + 150p  125.

 

(i)  (103)3                     (ii)  (99)3

 (i) 

(103)3 = (100 + 3)3 

(x + y)3   x3 + y3 + 3xy(x + y)  

= (100)3 + (3)3 + 3(100) (3) (100 + 3)

=  1000000 + 27 + 900(103)

= 1000000 + 27 + 92700

= 1092727.

(ii) (99)3 = (100  1)3

(x  y)3   x3  y3  3xy(x  y)  

= (100)3  (1)3  3(100)(1) (100  1)
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= 1000000  1  29700

= 970299.

 8x3 + 36x2y + 54xy2 + 27y3 

 

8x3 + 36x2y + 54xy2 + 27y3 = (2x)3 + 3(2x)2 (3y) + 3(2x) (3y)2 + (3y)3

 VI 

(x + y)3   x3 + 3x2y + 3xy2 + y3,

8x3 + 36x2y + 54xy2 + 27y3 = (2x + 3y)3

= (2x + 3y) (2x + 3y) (2x + 3y). 


1. (x + 1)3 

2. (3m  2n)3 

3. a3  3a2b + 3ab2  b3 

 (x + y + z) (x2 + y2 + z2  xy  yz  zx) 



=  x(x2 + y2 + z2  xy  yz  zx) + y(x2 + y2 + z2  xy  yz  zx)

+ z(x2 + y2 + z2  xy  yz  zx)

=  x3 + xy2 + xz2  x2y  xyz  x2z + x2y + y3  + yz2  xy2  y2z  xyz + x2z

+ y2z + z3  xyz  yz2  xz2

=  x3 + y3 + z3  3xyz () 



 VIII : (x + y + z) (x2 + y2 + z2  xy  yz  xz)   x3 + y3 + z3  3xyz

 

(2a + b + c) (4a2 + b2 + c2  2ab  bc  2ca)
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=  (2a + b + c) [(2a)2 + b2 + c2  (2a)(b)  (b)(c)  (c) (2a)]

 VIII 

(x + y + z) (x2 + y2 + z2  xy  yz  zx)    x3 + y3 + z3  3xyz

= (2a)3 + (b)3 + (c)3  3(2a) (b) (c)

= 8a3 + b3 + c3  6abc

 a3   8b3   64c3   24abc 

  

a3   8b3   64c3  24abc = (a)3 + (2b)3 + (4c)3   3(a)(2b)(4c)

 VIII 

x3 + y3 + z3   3xyz   (x + y + z) (x2 + y2 + z2   xy   yz   zx)



=  (a  2b   4c) [(a)2 + ( 2b)2 + ( 4c)2   (a) ( 2b)   ( 2b) ( 4c)   ( 4c) (a)]

= (a  2b   4c) (a2 + 4b2 + 16c2 + 2ab   8bc + 4ca) 



1. (a  b  c) (a2 + b2 + c2  ab  bc  ca)  


2.  27a3 + b3 + 8c3  18abc 

 2x2 + 9x 5 


  l, b 

 = 2x2 + 9x 5

      lb = 2x2 + 9x 5

= 2x2 + 10x  x  5

= 2x(x + 5)  1(x + 5)

= (x + 5) (2x  1)
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  = (x + 5)

 = (2x  1)

x = 1    l = 6,  b = 1

x = 2    l = 7,  b = 3

x = 3    l = 8,  b = 5
..............................
..............................





1. 

(i) (x + 5) (x + 2) (ii) (x 5) (x 5) (iii) (3x 2)(3x 2)

(iv)
2 2

2 2

1 1
x x

x x
     
  

(v) (1 + x) (1 + x)

2. 

(i) 101   99 (ii) 999   999 (iii)
1 1

50 49
2 2


(iv) 501501 (v) 30.5 29.5

3. 

(i) 16x2 + 24xy + 9y2 (ii) 4y2  4y + 1

(iii)
2

24
25

y
x  (iv) 18a2  50

(v) x2 + 5x + 6 (vi) 3p2  24p + 36

4. 

(i) (x + 2y + 4z)2 (ii) (2a  3b)3 (iii) (2a + 5b  3c)2

(iv)
2

1
4 2

a b   
 

(v) (p + 1)3 (vi)
3

2

3
x y

  
 

5. 

(i) 25x2 + 16y2 + 4z2  40xy + 16yz  20xz
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6. a + b + c  = 9   ab + bc  ca = 26  a2  b2 + c2 

7. 

(i) (99)3 (ii) (102)3 (iii) (998)3 (iv) (1001)3

8. 

(i) 8a3 + b3 + 12a2b + 6ab2 (ii) 8a3 b3 12a2b + 6ab2

(iii) 1  64a3  12a + 48a2 (iv)
3 212 6 1

8
5 25 125

  p p p

9. (i)  x3 + y3 = (x + y) (x2  xy + y2) (ii) x3  y3 = (x  y) (x2 + xy + y2)

         


10.  (i) 27a3 + 64b3 (ii) 343y3  1000 

11. 27x3 + y3 + z3  9xyz  

12. x3 + y3 + z3  3xyz = 
2 2 21

( )[( ) ( ) ( ) ]
2

x y z x y y z z x        

13. (a) x + y + z  = 0 x3  y3 + z3 = 3xyz 

(b) (a – b)3 + (b – c)3 + (c – a)3  = 3 (a – b) (b – c) (c – a) 

14. 

(i) (10)3 + (7)3 + (3)3 (ii) (28)3 + (15)3 + (13)3

(iii)
3 3 3

1 1 5

2 3 6
           
     

(iv) (0.2)3  (0.3)3 + (0.1)3

15.         


(i)  4a2 + 4a  3 (ii)  25a2  35a + 12

16. 

(i) 3x3  12x (ii) 12y2 + 8y  20.

17. 2(a2+b2) = (a+b)2   a = b 

SCERT, T
ELA

NGANA



58   



  

1. ‘x’  n  p(x) 

p(x) = anxn + an1xn1 + ....... + a2x2 + a1 x
  +  a0  a0,

a1, a2, .... an  x0, x1, x2, .... xn  anxn ;

an1xn1 ;  .... a0 (an  0) 

2. 

3. 

4. p(x) ‘a’  p(a) = 0   ‘a’  
‘a’ p(x) = 0 

5. 


6. p(x) ‘a’

p(x)  (x  a) p(a) 

7. n  1 p(x) ‘a’ 
(i) p(a) = 0 (x  a) p(x) (ii) (x  a)  
p(x)  p(a) = 0 

8. 

(i) (x + y + z)2   x2 + y2 + z2 + 2xy + 2yz + 2zx

(ii) (x + y)3   x3 + y3 + 3xy(x + y)

(iii) (x  y)3   x3  y3  3xy(x  y)

(iv) x3 + y3 + z3  3xyz   (x + y + z) (x2 + y2 + z2  xy  yz  zx)

(v) x3 + y3   (x + y) (x2  xy + y2)

(vi) x3  y3   (x  y) (x2 + xy + y2)

(vii) x4 + 4y4 = [(x + y)2 + y2] [(x  y)2 + y2]



... ...x x x x x x     
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3
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i
  ii

iii
iv
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3-D 2-D 1-D 









•  

• 

• 

• 

• 

• 

• 

  





  


           



(i) (ii) (iii) (iv)

300 BC
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P C C P R 
C > P C = P + R R 



          




• 

• 

• 

• 

• 

• 


 A B B A 
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1. A  B 

A  B 
       





 



2. PQ 

P Q 

PQ  PQ

PQ 






3. 
P, Q, R  S 

A B

P Q

3 
P

4 
Q

4.5 
R

5 
S

   

P Q
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()

 

4. 









 

 

 : PQ   AB  CD   
       180°) 
PQ AB CD




 



A

B C

C B

A A

B C

A

B

C

QC

A B

D

P

1
2
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‘l ’ ‘P’ ‘l ’ 
 ‘l ’ P 
1748-1819 John Playfair

•  
(Legendre)

1 + 2 +3 =1800

•         
(Posidominus) 

• 
(Proclus) 

• 



  






l

P

m

n

k

1

2

3

l
m

p

q

t

s
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Gold Bach











 A, B C B A  C 
AC - AB = BC 

 AC AB+BC 



AB + BC = AC

AC  AC - AB = BC

AB + BC - AB = BC



 

  PQ 

A B C

P Q P Q

R

P Q

RSCERT, T
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P 
PQ Q QP 
R ‘R’ P  Q  PQR 

PQ = QR = RP 

PQ = PR (P ). PQ = QR (Q )

 
PQ = QR = RP  PQR P  Q 




 

: l m

 : l m 


: A 
B 

A  B 


    



 AC = XDC D AB XY AB = XY



 AB = 2 AC (AB C)

XY = 2 XD (XY D)

 AC = XD ()

  AB = XY




B

C

A Y

D

X

A B

l

m
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1. 

i. 

ii. 

iii. 

iv. 

v. 

2. 

a) 

b) 

c) 

d) 

e)  AB > AC

3. AH > AB + BC + CD 

4. QP R PQ = QR PQ = 
1

2
 PR 

5. 
6. 
7. P  Q  P  Q     PQ  



8. l m n 
1  2 180° l  m 


9. 1 = 3, 2 = 4  3 = 4,

1 2



10.   BX = 
1

2
 AB, BY = 

1

2
 BC 

AB = BC BX = BY

A C B

A B C D E F G H

l
1

2
m

n

A

B

X Y

C

3
4

1
2
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 (ii) AN BN AB 
180° ( 90° + 90° = 180°). 
NAB 180°  A + B = 180° ) 

spherical geometry 
            




• 


• 


• 


• 

• 

• 

• 

A

B

C
(i)

A

N

B

(ii)
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1.  A + B + C + D + E + F 


 ‘a’ 


• 

• 

• 

• 

• 
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(i) (ii)

(PQ, RS, ST, ...)  (AB, BC, CD, ...) 
QPU, RQP, ...  BAE, CBA, ... 

          



 












P

U
V W

X
ST

R

Q A B

CE

D


4
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AB  AB  AB 
 AB  AB


 AB AB


 AB


, PQ


 
l, m, n 






( PQ  QP  )

1. PQ , PR ,  RQ 3

2. PQ , PR , PS , SR , SQ , RQ 6

3. .............................................





 2 3 4 5 6     7



 1 3 6 ..... ..... .....








P R Q

P S R Q

P S T R Q
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‘O’ 
    


  3600.   


    
   
     
     

    



 

 PQ


, RS


 






P Q

R S

P S

R

O

Q

 



 



: 0°< x <90° : y = 90°

: 90° < z < 180° : s = 180° : 180° <  t < 360°

O

O
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 1. 

(i) 

(ii) 

(iii) 

(iv) 

(v) 
 2. 

 3. 
(i) 
(ii)  AB


  BA




(iii)  AB   BA  
(iv) 
(v) 

A B

C D

M

E G

P

N Q

HF

X

Y

1
2
3
4

567
8
9
10
11 12

A
B

C
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(vi) 
(vii) 
(viii) 

 4. 


(a) 9’O  (b)  6’O  (c)   7:00 






(i) (ii)

 900 


 x0 x0  (900- x0).

 62° 

  90° 62°  90° - 62° = 28°



 1800 
x0 
x0  (180° - x°).

60°
30°

40°

50°

140° 40° 120° 60°SCERT, T
ELA
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30° 60° 120°

1

2

(iv)

1
2

3

(iii)

(ii)

1 2

(i)

1
2

3

O A

B

C

 4:5. 

 4x 5x 
4x + 5x = 900 ()

9x = 900    x = 100

400  500
 (120°, 240°) (100°, 260°) (180°, 180°) (50°, 310°) .....   

        360°   
270° x° 




1. 

(a) 450 (b) 750 (c) 54° (d) 300

(e) 600 (f) 90° (g) 0°

2. 

(i) (ii) (iii)
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1
2 3

4

5

(i)    1   2    ‘O’,  ‘ OB


’    
            





(ii) 1 2 



   (i)  (i, ii, iii  iv) 



   (ii) 






      

 1800.


1800 
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1
2

(i) 1 2

(ii)

1 2

(iii)

O

A

B

C

150° 70°

(iii)

O

A

C

B

60°
30°

(i)

A

B

C

O

60°
80°

(ii)

1
2





 1 2 1 +2

(i)

(ii)

(iii)

 
  180°.

180° 

 01 2 180  
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P S

R

O

Q

a

b

c

d

1 21

3

4

5

AB

C

125°
O 55°

 (iv)

 (iv) 
      

AOC + COB =  55° + 125°  = 180°.



   180°  
      


 
360° 

 01 2 3 4 5 360     

 

    



POS  ROQ 


        



1, 2, 3, 4 

1 2

4 3

1 2

4 3
1

2

4

3
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a
b

(ii)

a

b

(i)

 1 2 3 4

(i)

(ii)

(iii)





AB CD  ‘O’ 


 (i) AOC =  BOD

            (ii) DOA =  COB.



 OA


  CD


 

,   AOC +  DOA = 180° [ ].... (1)

DOA +  BOD = 180° [] .... (2)

AOC + DOA  = DOA +  BOD [(1)  (2) ]

AOC =   BOD []


DOA = COB 





 1. 


O
D B

A C
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  2. ‘a’



  AB


 ‘x’

AOC, COD 
BOD 

  AB


     ‘O’ 
1800.

 (3x + 7)° + (2x - 19)° + x° = 180° ()

  6x° – 12 = 180   6x° = 192   x° = 32°.

, AOC = (3x + 7)° = (332 + 7)o = 103o,

COD = (2x - 19)° = (2 32 - 19)o = 45o, BOD = 32o.

   PQ  RS   ‘O’ 
 POR : ROQ = 5: 7 

 POR + ROQ = 180° ( )

 POR : ROQ = 5 : 7 ()

a

b

(iv)

a

b

(iii)

a

50°

(i)

43°

a

(ii)

209°
a

96°

(iii)

O

P S

R Q

A B

C

D

O

(3 +7)°x x°

(2
19

)°
x-

(iv)

a

63°
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, POR = 
5

180
12

 = 75°

, ROQ =  
7

180
12

  = 105°

,  POS = ROQ = 105° ()

  SOQ = POR = 75° ()

 AOB COD = 90o,  BOE= 72o AOC, BOD

AOE  

  AOB 

AOE + EOB  = 180o ()

             3x° + 72° = 180°

  3x° = 108°   x = 36°.

 COA + DOC + BOD = 1800 (  )

   x° + 90° +  y°  = 180°

  36° + 90° + y°  = 180°

 y°  = 180°  126° = 54°

COA = 36o, BOD = 54o AOE = 108o.

  OS


  PQ


OR


OT


 SOP  QOS  
TOR 

  OS


  P Q


 

,  SOP + QOS = 180° ()

SOP = x° 

 x° + QOS = 180° ()

, QOS = 180° – x°

SOP OR




 SOR =  
1

2
 SOP

P O Q

T

SR

A B

DC

E

72°

90°

x° y°

3x°
O

A B

C D

E
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P

T Q

R

S

O

,  TOS  =  
1

2
 QOS

                             =  
1

2
 (180° – x°)

                             =  90° – 
2

x

,  TOR     = SOR + TOSOS

                             =  90
2 2

x x  
   
 

                             = 90°

  OP


, OQ


, OR


  OS


 

QOP + ROQ + SOR + POS = 360° 

    OP


, OQ


, OR


 OS


   


TOQ


 OT


 

OP   TQ


 

 TOP + POQ = 180° .... (1)  ()

OS


  TQ


 

 TOS + SOQ = 180° .... (2) ()

 SOQ = SOR + ROQ

 (2) 

TOS + SOR + ROQ = 180° .... (3)

(1)  (3) 

POT + QOP + TOS + SOR + ROQ = 360° .... (4)

 POT + TOS = POS

(4)

QOP + ROQ + SOR + POS = 360°
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 1.  AB


, CD


 EF


 ‘O’  x : y : z = 2 : 3 : 5 
x, y  z 

 2. x 

(i)         (ii)

(iii) (iv)

 3.    AB


  CD


  
‘O’   AOC + BOE = 70°

 DOB = 40°  BOE 
COE 

 4.   XY


    MN


 
‘O’  YOP = 90°  a: b = 2 : 3,

c 

z°

x°

y°

A

E

D

C
F

B

O

A

E

D

B
F

C

A

B

C
(3 +18)°x 93°

OA

B

C

A

296°

B

C

(x-24)°

29°
O

C

B

A

40°
A B

C

D

E

d
OA B

C

D

E

P

M

X Y

N

a

O
b

cX

N

Y

P

M

B

62°(2+3 )°x

C

A D

O

A

B C

D

A

B

C

40°
(6 +2)°x

O

A

B

C
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 5.   RQP = PRQ 

PQS = TRP 

   6. x + y = w + z 

AOB 

   7.  PQ


  OR


, PQ


 

 OS


  OP


  OR


 


ROS  = 
1

2
(QOS SOP) 

  8. XYZ = 64°  XY  ‘P’  ZYP  YQ 
 XYQ 
QYP 


‘l’, ‘m’

‘n’ ‘l’ 
       


 ‘l ’  ‘m’  ‘n’ ‘P’ 
‘Q’  ‘l’,  m 
n 



Pm

Q

n

1

l

2

3
4

5
6

7
8

QS TR

P

S T

A

z

B

O

C

y
x

w

A

B

C

P Q

S

R

OP Q

S
R
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8
     1,  2. . .  8     

 1,  2,  7 
 8  3,  4,  5  6 






(a) 
(i)  1   5   (ii)  2  6

(iii)  4   8 (iv)  3   7,  4 
(b) 

(i)  4   6 (ii)  3  5, 
(c) 

(i)  1   7 (ii)  2   8, 

(d) 
(i)  4   5 (ii)  3   6  


         



(e) 
(i) 1, 8   (ii) 2, 7 






 l  m 






(i) RQB  QRC

(ii) AQR  DRQ?

     

P

A B

C DR

Q

S

1

2

A B

C D

S
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x°

n

l

m

110°

y°

n

l

m

84°

n

l

m

100°

z°

53°

s°

n

l

m

PS


 AB


 CD


 Q 
R 

RQB = QRC  AQR = DRQ 

 PQA = QRC ..... (1) ()

 PQA = RQB ..... (2) ()

(1), (2) RQB = QRC 

,  AQR = DRQ.











  1. l, m n 
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2.  ‘x’ 



 



 









l

m

n

60°

(8 -4)°x

l

m

n

(14 -1)°x

(12 +17)°x

(13 -5)°x

(17 +5)°x

l

m

n

l

m

n

75°

(11 -2 °x )


 30°-60°-90°
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A

E

B C D

F

H

SQ

P R

S

A D

P R

Q

A B C D

SQ

A D

Q S



 AD


 B, C 
B, C ABQ, BCS QB,

SC AD     PQ, RS 


PQ


, RS


 EF , GH  EF , GH  



 



1200 
120o 


 


 AB


, CD


  PS


 Q, R

RQB, QRC



 RQB = QRC.

 AB


 || CD


 
RQB = PQA () ... (1)

 RQB = QRC () ... (2)

(1), (2) 

PQA = QRC

 



P

A B

C D
R

Q

S

P

S

A B

C D
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110°

t

l

m

n

P

Q

R

?

 PS


  AB


, CD


 

 AB


 || CD


()



   


      
  



m || l  n || l 
l, m,n 

l, m, n ‘t’ 

 1 =  2   1 =  3 ()

,  2 =  3 m, n 


  m || n    ()




 (i) 



 (ii) P 




1

t

l

m

n

2

3
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 AB|| CD ‘x’ 

  E AB || CD EF   EF || CD CE



  ECD + FEC = 180o []

   xo + FEC = 180o   CEF = (180 - xo).

, EF ||  AB  AE 

EAB + FEA = 180o []

105o + CEA + FEC =180o

  105o + 25o + (180o - xo) = 180o

  310 - x° = 180°

, x = 130°.

  x, y, z a, b, c 

 

yo = 110o ()

  xo + yo =  180o  ()

  xo + 110o = 180o

  xo = (180o - 110o) = 70o.

zo = xo = 70o ()

co = 65o ()

ao + co = 180o [ ]

  ao + 65o = 180o

  ao = (180o - 65o) = 115o.

bo = co = 65o. []

, a = 115°, b = 65°, c = 65°,  x = 70°, y = 110°, z  = 70°.

 EF || GH, AB || CD x 

 4x° = APR ()

oy o65

ob
oa

oc
o110

ox oz

105° x°
25°

B

A

D F

E

C

B D F
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PQS + SQB = 180° ()

4x° + (3x + 5)° = 180°

7x° + 5° = 180°

x° =  
180 5

7

 

    = 25°

  PQ || RS.  MXQ = 135o, MYR = 40o  XMY 


  M PQ 
AB 

, AB || PQ  PQ || RS.

  AB || RS

 MXQ +  BMX = 180o

(  AB || PQ,   XM      
)
, 135° + BMX = 180°

  BMX = 45° ...(1)

 YMB =  MYR (AB || RS )
 YMB = 40° ...(2)

(1), (2) 
BMX +  YMB = 45° + 40°

 YMX = 85°

 


     AD


    PQ


, RS


   B, C 

QBA  BE


 SCB CF


 BE || CF..

PQ || RS 

i. 

ii. 

A

4x°

B

C D

E

F

G

H

P Q

R S

3 +5x °

A B

C D

E G

F H

A B

P Q

R S

M

135°

40°

X

Y

P Q

A B

R S
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QBA BE 

EBA =
1

2
QBA. ... (1)

SCB CF 

  FCB = 
1

2
SCB ... (2)

BE, CF  AD


 

  EBA =  FCB

() ... (3)

(1), (2), (3) 
1

2
QBA =  

1

2
SCB

 QBA =  SCB

 PQ


 RS


 AD


 


 PQ || RS  ()

 AB || CD CD || EF. EA   AB. BEF = 55° 
x, y, z 

  BE  G 

 FEG = 180° - 55° ()

= 125°

 FEG = x = y = 125° ()

 z = 90° - 55° ()

  = 35°



1. 

2. 

3. 

4. 

5. 

E

A

P Q

SR C

D

B FP Q

A

E

R S

D

A C
E

D

B
F

55°
z°

y°

x°

G

F

G
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m B

n

x

y

z

A

C



 1. l || m 1 8 


 

i. l || m ______________

ii. 1 = 5 ______________

iii. 5 + 8 = 180° ______________

iv. 1 + 8 = 180° ______________

v. 1, 8  ______________

 2.  AB || CD; CD || EF  y : z = 3 : 7

x 

 3. AB || CD, EF  CD

 DEG = 126° AGE,  FEG

EGF 

 4.  PQ || ST,  PQR = 110° 
RST = 130° SRQ 

[    R  ST  
]

 5.  m || n m, n 
A B

m, n ‘C’ 
ACB

l

m

12

3 4

56

7 8

x
A B

C D

E F

y

z

A B

C D

E F

A G F B

C E D

A B

C D

P Q

R

TS

110°
130°

P

T
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 6. p || q r || s a,b 


 7. a || b c || d (i) 1 (ii) 2 


8. 


x, y 

 9.  
x, y 

10. x, y



 11.  x, y

 12. 



a

b

c d

12

3 4

56

7 8

910

11  12

1314

15 16

60°

y°

59°

x°

x°

(3 +6)°y

120°

p
2 °a

q
80° b°

r s

65°
52°

(3
+5

)°
y

x°

x°

105°

35° y°
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 13.   AB || CD,  APQ = 50° 
PRD = 127° x, y 

 14. PQ RS 

 AB


 PQ 

B    BC


 RS  C

 CD


 
AB || CD

[]

 15.  AB || CD  EF AB, CD

 G, H  x, y



 16. AB || CD. ‘t’ 
E F 
 2 :  1 = 5 : 4 


P Q

R

A

C S

B

D

A B

C Q R D
x°

y°

P

127°

50°

A B

C

D

P Q

R S

y

A

C

H

F

B

DG

E

2 °x

3 °x

(i)

C D

A B

E

F

A

C

H

F

B

DG

E

(2 +15)x °

(3 -20)°x

(ii)

C D

A B

E

F

A

C

H

F

B

DG

E

(4 23)°x-

3 °x

(iii)

C D

A B

E

F

C

A

F D

BE
12

3 4

56

7 8

t

A B

C D
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1

2

3

13

2

(i)

(ii)

 17. AB || CD x, y, z 


18. AB || CD x, y, z 


 19.  AB || CD x 

(i) (ii) (iii)


 180° 



• (i)

• (i)

• (ii)


 1.        


 2. 




104°

116°

x°

A B

E

C D

C P

Q

D

A R B
80° y°

z°

3 °x
2 °x

C D

A B

P

A E B

DC

90°
70°

x° x°

y°

z°

D

B

A B

C D

E

35°

65°

x°

A

B

C

D
M35°

75°
x°

D

B A C
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 180º.

ABC 

A+ B + C = 1800

BC ‘D’ 

‘C’ BA CE 



BA||CE []

CBA=DCE  .....(1) []
BAC = ECA  .....(2) [AB, CE ]
ACB = ACB  .....(3) []

CBA + BAC + ACB = []
DCE + ECA + ACB

  DCE + ECA + ACB = 1800 []

  CBA + BAC + ACB = 1800

A + B + C = 1800



PQR QR S 
SRP..

PRQ + SRP = 180° () .....(1)



PRQ + RQP + QPR = 180° () .....(2)

(1), (2) 

PRQ + SRP = PRQ + RQP + QPR 

               SRP = RQP + QPR











B

A E

DC
1

2

3 1
2

Q

P

SR
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 (2x)°, (3x + 5)° (4x   14)°

x 

 180o 

  2x° + 3x° + 5° + 4x° - 14° = 180°   9x°  9° = 180°

  9x° = 180° + 9° = 189°

  x° = 
189

9




 = 21.

 2x° = (221)° = 42°,

(3x + 5)° = [(321 + 5)]° = 68°.

(4x   14)° = [(421)   14]° = 70°

42o, 68o  70o.

  AB || QR, BAQ = 142o  ABP = 100o.

(i) APB  (ii) AQR  (iii) QRP 

 (i) APB = xo 

PAB PA Q 

  QAB = PBA + APB

  142o = 100o + xo

   xo = (142o - 100o) = 42o.

  APB = 42o,

(ii)  AB || QR PQ 

  QAB + RQA = 1800 [1800]

 142o + RQA = 180o,

  RQA = (180o - 142o) = 38o.

(iii) AB || QR  PR 

PRQ =   PBA = 100o []

A

P

B

Q R

142°

100°
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A

B

C

D

x°

46° 26°

38°

     x 


 ABCD 


A, C E 

DAE  =  p°, BAE = q°,    DCE = z°  ECB = t°.  


z° = p° + 26°

t° = q° + 38°

  z° + t° = p° + q° + (26 + 38)° = p° + q° + 64°

 p° + q° = 46°. ( DAB = 46o)

z° + t° = 46° + 64° = 110°.

x° = z° + t° = 110°.

   A = 40°. BO


  CO


   B  C  
  BOC 

 BO   B CO C 

CBO = OBA = x°  OCB = ACO = y° 

   B = (2x)°,   C = (2y)°    A = 40°.

A + B +   C = 180°.  ()

2x° + 2y° + 40° = 180°

  2(x + y)° = 140°

= x° + y° = 
140

2


 = 70°.

BOC  = 180° - 70° = 110°.

  x, y 

  ABC BC, D

DCA = CBA + BAC

  100° = 65o + xo

  xo  = (100o - 65o) = 35o.

A

B C D

x°
x°

65° y°100°

A

B C

40°

x°
x°

z°
y°
y°

O

A

B

C

D

t°

26°

38°

q°
p°

E
z°

SCERT, T
ELA

NGANA



101  

ACD :

CAD + DCA + ADC  = 180o  ()

  35o + 100o + yo = 180o

  135o + yo = 180o

   yo = (180o - 135o) = 45o

 x = 35°, y = 45°.

 x, y 

 ABC BC, D 

  ACD = BAC + CBA

  xo = 30o + 35o = 65o.

DCE CE A 
  DEA = EDC + ECD

 y° = 45 + xo = 45o + 65o = 110o.

x° = 65°, y = 110°.

 QT PR, RQT = 40°  SPR = 30° x, y 


  RQT 
90° + 40° + x = 180° ()

 x° = 50°

  y° = SPR + x° ()

 y° = 30° + 50°
    = 80°

 ABC AB, AC E, D 
CBE,  BCD BO, CO O 

COB = 90° – 
1

2
BAC 

 EBC BO

   OBC =  
1

2
EBC

=  
1

2
 (180° – y°)

A

B C
D

E
30°

35° 45°
x°

y°

P

Q

T

S R
x°y°

30°

40°

A

B C

DE

x°

y° z°

O
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BCD CO.

        BCO =  
1

2
BCD

=  
1

2
(180° – z°)

=  90° – 
2

z
...(2)

BOC   COB + BCO + OBC = 180° ...(3)

(1), (2) (3) 

COB + 90° – 
2

z
 + 90° – 

2

y

 = 180°

 COB =  
2

z
 +  

2

y

 COB =  
1

2
(y° + z°) ... (4)

 x° + y° + z° = 180° ()

 y° + z° = 180° – x°

  

COB =  
1

2
(180° – x°)

 =  90° – 
2

x

 =  90° – 
1

2
BAC



 1.  x, y  z 
A

B C D

50°

60° x°

S

y°

35°

R

P Q
45°

E

60°

z°

F

H

G
70°

(i)
(ii)

(iii)

D
H
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 2.  AS || BT; 4 = 5

TSA  SB


 

1 

3.    AB || CD; BC || DE x, y 


 4.  BE  DA CDDA 
1  3 

5. x, y AD, BC  


6. x, y 

 7. 
x, y 

8.  PQR 
QP RQ, S T 
 RPS = 135°  PQT =

110°,   PRQ 

 9.   X = 62°,  ZYX = 54°. XYZ  XYZ

XZY   YO 
ZO  OZY YOZ 

y°24°
105°

3x°

A

B

C

D

E

2x°

A
D

B C

5y°

30°

( - )°x y

140°

30°

x° y° x°

y°

30°
45°

B

A

R
S

T
1

2
3 4

56

A

B

ED

C

1

2
3

X

Y Z

62°

54°

O

P

Q R

S

T

135°

110°

T

S
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 10. AB || DE,  BAC = 35° 
  CDE = 53° DCE 

11.  PQ,  RS  T 
TRP = 40°, RPT  =

95°  TSQ = 75°   SQT

 12.  ABC B = 50°  C = 70°. AB, AC

‘z’ ‘z’

13.  PQ  PS, PQ || SR,
SQR = 28°  TRQ = 65°  x, y

 14.  ABC AC ‘D’ 
BCD  = 125o 

A  : B  = 2 : 3 A, B 

15.  BC || DE, BAC = 35o 
 BCE = 102o (i) BCA
(ii) ADE  (iii) CED 

A B

D

C

E
53°

35°

P

R T
S

Q

95°

40°
75°

A

B
x°

O

C
70°50°

x°
y°

y°

z

D B

C

A

E

35°

102°

P

28°

y°

Q

S R T
65°

x°

T

A

B C

D
125° DSCERT, T
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 16. AB =AC, BAC = 36o,

BDA = 45o  AEC =  40o 
(i) ABC   (ii) ACB

(iii) DAB  (iv) EAC 

17. x, y 




 • 
 180°.

 • 

 180° 


 • 

 • 


 • 

 • 

 • 




 •            


A

B CD E
45°

36°

40°A

BCD

E

62°x°

y°

24°

34°
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 •  


 • 

 • 180º

 • 






    









 IABI / IBCI  1.618.........
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 – 6oC

 7oC. 





 A, B, C, D, E, F, G H 

A H ‘H’ 

 ‘A’ 





2

4

24




(15



(i)(36)

(ii) (52)

H G   F  E D  C  B  A

0 1 2 3 4 5 6 7-3-4-5-6-7 -2 -1

oC


1 2 3 4 5







1

2

3

4

5

6

5
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P6 

8








 A

B

C

D

6 

6 

6 

6 











      

6       


      
 A, B, C, D

6


  


     6   
 8 







(6, 8) 
7 
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 3 4 (3, 4)

 .......... 3 (  ,3)

 .......... .......... ..........

 .......... .......... ..........

 .......... .......... ..........

3  4  4 3 





(1596-1650)







1.   



(i) 

(ii) 

(iii)  K 

(iv) 


(v)  
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(i) (ii) (iii)

0 1 2 3 4 5 6 7-3-4-5-6-7 -2 -1

 

Y1

X1

Y

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

1

2

3

4

5

-1

-2

-3

-4

-5
Y1

Y

1

0

2

3

4

5

-1

-2

-3

-4

-5

X1 X
-4-5 -3 -2 -1 10 2 3 4 5















‘O’






 (iii)   
‘O’XX1

 X- YY1  Y-
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Y1

X1

Y

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

1

2

3

4

5

-1

-2

-3

-4

-5

A

C

D

E

B F

O

(5, 3)

(4, 3)





Q

P

Y1

X1

Y

X

Q4

Q1Q2

Q3

 

 

XX1  YY1   
‘O’ 

OX


  OX


 

X- OY


 

 OY


 Y-- OX1 

 1OX


  X-
1OY


  1OY


 

Y-

Q1, Q2, Q3  Q4 
    

XY-X, Y 


 


      X, Y 
 A  B   
A B


A    (Q1), B 
(Q3) A, B 
 X-AC

 Y- AD 
BE  BF  X Y 
       


(i) X- A Y-AD=OC= 5 X-


(ii)  Y- A   X-    AC=OD=3  
Y-A -
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(iii) X- B  Y-OE=BF= 4–4B
X -

(iv) Y- B  X-OF = EB = 3  
BY -

(–4, –3) B



(i) X- x-
x-

P  x-= 2.

Q x-=  3.

(ii) Y- y-
y-

P  y-= –2.

Q y-= 4.

 P (2, –2)  Q (3, 4) 




1. X-Y-


‘O’ 

   (i) P(8,8)  (ii) Q (6,8)  x ,  y 


  (i) P (8, 8)

x - () = 8;    y - () = 8

P  X- Y-8Y-
X-8 

(ii) Q (6, 8)

x = 6 ; y = 8

Q X- Y- 6 Y-X-8
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Y1

X1

Y

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

1

2

3

4

5

-1

-2

-3

-4

-5

P

Q

R

S

Y1

X1

Y

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

1

2

3

4

5

-1

-2

-3

-4

-5

CE D AB

 

    1. P  X  X  4 
P  X 4 P  Y  Y

3 
P Y 3 P 
(4, 3)

2.    Q   X

4 Y  5 Q 
(4, 5)

3. R   x  2)  y

4) R (2, 4).

4. S x- y
 4  –5    S 
(4, –5).

  

  A Y-3 
X-0 A
x- 3 y 0A 
(3,0). .

(i) B (2,0).  ?

(ii) C (1,0).  ?

(iii) D (2.5, 0).  ?

(iv) E  (4,0)  ?

  X-    X-


X-y 

X- y = 0 
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Y1

X1

Y

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

1

2

3

4

5

-1

-2

-3

-4

-5

R

T

S

P

Q


X- 

(i) (0,5) (ii) (0,0) (iii) (3,0)

(iv) (-5,0) (v) (-2,-3) (vi) (-6,0)

(vii) (0,6) (viii) (0,a) (ix) (b,0)

 

:

(i) P Y-
P x P 
X-
P y P 




(ii) Q (0, 3.5), ?

(iii) R  (0,1), ?

(iv) S (0, 2), ?

(v) T (0, 5), ?

Y-Y-0Y-
x Y- x  = 0 

5.2.3 

O Y-Ox O
X-y

0 0


1. (0, x) (0, y) (0, 2) (0, 5) 

2. X- 
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-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2

-3

-4

-5

-6

-7

-8

-9

1

2

3

4

5

6

7

8

9

C

U

E

D

I

N

T

A

 

 x- y-   

E 3 7 E (3,7) Q1 (+, +)

D ..... ..... ..... ..... .....

U 4 6 U (4,6) ..... (,+)

C ..... ..... ..... ..... .....

A 4 3 A (4, 3) ..... (,)

T ..... ..... ..... ..... .....

I 4 2 I (4, 2) ..... (+,)

O ..... ..... ..... ..... .....

N ..... ..... ..... ..... .....
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Y1

X1

Y

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

1

2

3

4

5

-1

-2

-3

-4

-5

(+, +)(-, +)

(-, -) (+, -)

2Q 1Q

3Q 4Q

Y1

X1

Y

XO

x < 0
y > 0

x < 0
y < 0









x > 0
y > 0

x > 0
y < 0














1. 

i) (2, 3) ii) (5, 3) iii) (4, 2) iv) (7, 6)

v) (0, 8) vi)  (3, 0) vii) (4, 0) viii)  (0, 6)

2.  x y 

i) (4, 8)  ii) (5, 3) iii)  (0, 0) iv) (5, 0)

 v) (0, 8)

  3. 

i) (5, 8) ii)  (0, 13) iii) (4, 2) iv) (2, 0)

v) (0, 8) vi) (7, 0) vii)  (0, 0)

4. 

i) L  y 

ii) Q  y 

iii) (2, 2) 
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-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2

-3

-4

-5

-6

-7

-8

-9

1

2

3

4

5

6

7

8

9

M Q

N

L

P(5, -4)

R(-2, -2)

iv) (5, 4) 

v) N x 

vi) M x 

5. 

i.  Y - 
ii. Y - 

iii. 

iv. ( 2, 3 ) 

v. (5, 8 ) 
vi. x < 0 , y < 0 (x , y) 

6. 

i.. (1, 0),  (3 , 0),  (2 , 0 ), (5, 0), (0, 0), (5, 0), (6, 0)

ii. (0, 1),  (0 , 3),  (0 , 2), (0, 5), (0, 0), (0, 5), (0, 6)
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-9

Y

OX1 X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2

-3

1

2

3

4

5

6

7

8

9

P (4,6)

A

Y






 P (4, 6) 

P 

P  x- 4 y-6 

  P 

P (4, 6) 
• 

X-Y-‘O’ 

• x-
• x- 4 + X-‘O’ 4 A 
• y-6 + A  Y- ‘O’  6 
• ‘P’ (4, 6) 
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-9 OX1 X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2

-3

-4

-5

-6

-7

1

2

3

4

5

6

M (-2,4)

A

A (-5, -3)

N (1, -6)

Y

Y

 

(i)   M (2, 4),   (ii)  A (5, -3),   (iii)  N (1, 6)

  X-Y-

(i) M(2,4) 

x < 0, y > 0 M   

M (2,4)  ‘O’ X-2 

Y-4 

(ii) A (5, 3) :

 ‘O’ X- 5 

Y-3 

A (5, 3)

(iii) N (1, 6):  

O X- 1 Y-

  N (1, 6).
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Y1

X1

Y

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

1

2

3

4

5

-1

-2

-3

-4

-5

T(4, -2)

V(-2, 4)

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2

-3

-4

-5

-6

-7

-8

-9

1

2

3

4

5

6

7

8

9

A

A B

CD

b

h




1. B (2, 3) 2. L (5, 8) 3. U (6, 4) 4. E (3, 3)

  T(4, 2) V(2, 4) 


T (4, 2)  V(2, 4) 


(4, 2)  (2, 4)  


(4, 2)  (2, 4)   
     
P (8, 3), Q(3, 8) A (4, 5) B(5 , 4)

(x, y ) (y, x )



(x, y) 
(y, x)   (x, y) x, y 
(x, y)

x   y  (x, y)    (y, x).

x = y (x, y) = (y, x) 

    A (2, 2), B (6, 2),

C (8, 5)  D (4, 5) 
    


  Q1 

b = AB = 4 

h = 3 



=  × = bh

= 4 × 3 = 12 
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-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2

-3

-4

-5

-6

-7

-8

-9

1

2

3

4

5

6

7

8

9

D

A

C

E

B

F

J

I

G

H


 (i) A, B, C, D, E 



 (ii) F, G, H, I, J  



  1. 

x 2 3 1 0 9 4

y 3 3 4 11 0 6

(x, y)

 2. (5, 8)  (8, 5) 

 3. (1, 2),   (1, 3),   (1, 4), (1, 0) (1, 8) 


 4. (5, 4),   (8, 4),   (3, 4),   (0, 4),  (4, 4),  (2, 4) 


 5. (0, 0) (0, 3) (4, 3) (4, 0) 
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Y1

X1

Y

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

1

2

3

4

5

-1

-2

-3

-4

-5

A

B

CDL
N P

Q E FMKJ

I H G

  6. (2, 3), (6, 3) (4, 7) 


  7. 5 

 (2, 7) (1, 4) .............

  8.  A, B, C, D, E, F, G, H, I, J, K, L, L, M. N, P, O

 Q 

   9. 

i. (2, 5), (4, 7) ii. (3, 5), (1, 7) iii. (3, 4), (2, 4)

iv. (3, 5), (2, 5) v. (4, 2), (4, 3) vi. (2, 4), (2, 3)

vii. (2, 1), (2, 0) viii. (4, 7), (4, –3) ix. (4,–2), (2, –4)

x. (4, –3), (2,–5) xi. (2, 5), (2, –5) xii. (–3, 5),  (–3, –5)

xiii. (–3, 5), (2, 5) xiv. (–1, 7) (4, 7) 

 10. 

(1, 0), (0, 9);  (2, 0), (0, 8);  (3, 0) (0, 7);  (4, 0) (0, 6);

(5, 0) (0, 5);  (6, 0) (0, 4);  (7, 0) (0, 3);  (8, 0) (0, 2);  (9, 0) (0, 1).
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(9, 0),  (6, 4),  (2, 5), (2, 4),  (5, 0) (2, 0),

(2, 8), (3, 9),   (4, 8).




 • 

 • 
(X-) 
(Y-) 

 • 

 • X, Y 0,0

 • (x, y) (y, x) 

 • X-y = 0.

 • Y-x = 0.
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(i)  60 

(ii) 7 51 

(i)  (ii)  
x, y  z 

(i) 

5   = 60 

 ‘y’ 

5   y = 60 5 y = 60 



(ii) 


x + 3 = 0, x + 3 = 0  2 x + 5 = 0 



(ii) 


0 10 -10 20 30 40 50-20 

7z

44


6
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     4   2 
        

100 





        
x   y 
 x  y 

  4 x + 2 y = 100 


x y 

‘x’, ‘y’ 



4x + 2y = 100 

‘x’ ‘y’ 

p + 3q = 50, 3u 2v 11,   s t
5

2 3
    3= 5 x–7y 





p + 3q – 50 = 0, 3u 2v 11 0,    s t
5 0

2 3
     5 x–7y–3=0.

  ax + by + c = 0. a, b, c 
a, b 

  137 


 ‘x’   ‘y’ 
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x + y = 137 

 4 


  ‘x’ ‘y’ 


4
 x = 4y

  x   4y = 0 ()

 27 
 x, y 


  x y 10y + x

10x + y (
).

 

    = 27.

i.e., 10y + x   (10x + y) = 27

 10y + x   10x   y   27 = 0

    9y   9x   27 = 0

 y – x – 3  = 0

  x   y + 3 = 0

 ax + by + c = 0 a, b c 

i) 3x + 4y = 5 ii) x  5 = 3y

iii) 3x = y iv)
x y 1

2 2 6
 

v) 3x  7 = 0

 (i) 3x + 4y = 5 

3x + 4y  5 = 0 

 a = 3, b = 4  c = 5.
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(ii) x  5 = 3y  

1.x  3y  5 = 0 

 a = 1, b =  3   c = 5.

(iii)  3x = y 

3x  y + 0 = 0 

 a = 3, b = 1  c = 0.

(iv)   
1

2 2 6

x y
.

1
0

2 2 6
  

x y
;

 1 1
,

2 2
 a b    1

6


c

(v)  3x  7 = 0 

3x  0. y  7 = 0 

  a = 3, b = 0; c = 7

      ax + by + c = 0  a, b c 


i) x = 5

ii) y = 2

iii) 2x = 3

iv) 5y = 3
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         ax + by + c = 0 a, b, c

  

a b c

1 x = 5 1.x + 0.y + 5 = 0 1 0 5

2 y = 2 0.x + 1.y  2 = 0 0 1 2

3 2x = 3 --- --- --- ---

4 5y = 3 ---- ---- --- ---



1. ax + by + c = 0 a, b  c 


i) 3x + 2y = 9 ii)  2x + 3y = 6 iii)  9x  5y = 10

iv)  
x y

5
2 3

 = 0 v)  2x = y



1. ax+by+c=0 a, b c 

i) 8x + 5y   3 = 0 ii) 28x   35y =  7 iii)  93x = 12   15y

iv) 2x =  5y v)  7
3 4
 

x y
 vi)  




3

2
y x

vii) 3 5 12x y 

2. 

ax + by + c = 0 a, b c 

i)  2x = 5   ii)  y   2 = 0 iii)   3
7

y
iv)  




14

13
x
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3. 

(i) 34

(ii)   5 

(iii) 10 

(iv)   2   15.  
  100 

(v)   200/- 


(vi)  121
‘x’ ‘y’ 





3x   4 = 8 ?

3x   2y = 5 




x = 3 

x = 3 

3 (3) 2y = 5

      9  2y = 5

‘x’ ‘y’ 
y 9  2y = 5   9  2y = 5    2y = 4 
y = 2 .

3x   2y = 5x = 3  y = 2.  
‘x’ y 
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9
, 0

4
 
  

 ‘x’ ‘y’ 


3x   2y = 5 x = 3  y = 2 (3, 2) 
‘x’ ‘y’ 
x = 4 3x 2y = 5 12 2y = 5

         y  



 

12 5 7
y

2 2
 ,     

 
  

7
4,

2
 3x  2y = 5.

3x  2y = 5 (1, 1) 


x = 0  ‘y’ y = 0  ‘x’ 




5 

  4x + y = 9 4 ()



 x   
 

y 

1. x = 0 4x + y = 9   4   0 + y = 9 (0,9)

                            y = 9

2. y = 0 4x + y = 9   4x + 0 = 9
  4x = 9
  x = 9/4

3. x = 1 4x + y = 9   4   1 + y = 9
  4 + y = 9                    ——
  y = 5

4. x =  1 ——— ( 1, 13)
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 x + 2y = 4 ()

i) (0, 2) ii) (2, 0) iii)  (4, 0) (iv)  ( 2 , 3 2 )

v) (1, 1) vi) ( 2, 3)

 LHS = RHS 


 x + 2y = 4

  LHS RHS LHS, RHS 
     



1. (0, 2) x + 2y  = 0 + (2   2) LHS=RHS (0, 2)

            = 0 + 4 = 4      4 

2. (2, 0) x + 2y  = 2 + (2   0)           ...... (2, 0)

            = 2 + 0 = 2     4  

3. (4, 0) x + 2y = 4 + (2   0)

           = 4 + 0 = 4     4      LHS = RHS    ___

4. ( 2, 3 2) x + 2y = 2 2( 3 2)  ( 2, 3 2)

           = 2 6 2       LHS RHS 

           = 5 2 ___

5. (1, 1) ___    4      LHS RHS (1, 1)



6. ___ x + 2y =  2 + (2   3) (2, 3)

           =  2 + 6 = 4     4      LHS = RHS 
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 5x  7y = k  x = 3, y = 2 k k 


  x = 3, y = 2 

5x  7y = k  5   3 7   2 = k

                        15 – 14 = k

                              1 = k

  k = 1

     5x   7y = 1.

 5x + 3y  7 = 0 x = 2k + 1 y = k k 

  5x + 3y  7 = 0 x = 2k + 1; y = k 

  5(2k + 1) + 3k – 7 = 0

  10k + 5 + 3k   7 = 0

  13k   2 = 0 ().

  13k = 2

  k =  
2

13



1. 
i) 3x + 4y = 7 ii)  y = 6x iii) 2x   y = 7

 iv) 13x   12y = 25 v) 10x  + 11y = 21 vi)  x + y = 0

2. (0, a) (b, 0) ‘a’‘b’

i) 8x   y = 34 ii)  3x = 7y   21 iii)  5x   2y + 3 = 0

3. 2x   5y = 10 

i) (0, 2) ii) (0, –2)         iii)  (5, 0) iv)  (2 3, 3) v)  
1

, 2
2

 
  

4.  2x + 3y = k x = 2, y =1 k 
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 x = 0 
      y = 4 - 2x = 4 - 2(0)=4

 x = 2  
      y = 4 - 2(2) = 0

5

4

3

2

1

0

-1

-2

-3

-4

-5

Y

Y

X X
B(2,0)

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

A(0,4)

D(3,-2)

C(1,2)

 :
X- : 1 = 1 
Y- : 1 = 1 

5. 3x – 2y + 6 = 0 x = 2 –    y = 2 +   ‘ ’ 
3

6. 3x + ay = 6 x = 1, y = 1  a 

7. 3





    


4 = 2x + y  y = 4   2x 
x y x = 2 y = 0.  (2, 0) 
'x'  'y' 




x y = 4 –  2x (x, y)

0 y = 4 – 2(0) = 4 (0, 4)

2 y = 4 – 2(2) = 0 (2, 0)

1 y = 4 – 2(1) = 2 (1, 2)

3 y = 4 – 2(3) = –2 (3, –2)

x  y 
X-‘x’ 
Y-y  (0, 4), (2,

0), (1, 2)  (3, -2) 
    
    

 AD


 

   

AD



(4,– 4) 
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AD


 


AD


 (1, 1) 


AD


 



1. 


2.      


3.      



4. 

ax + by + c = 0 a, b    


        



1. 

2. x = 0 y 

3. y = 0 x 

4.  x, y x, y 

5. 

6. 


‘x’ 
‘y’ 
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(2, 4) 


1. (2, 4) 

2. 

3. (2, 4) 

  y   2x = 4 

(i) (2, 8) (2, 8) (2, 8) 


(ii) (4, 2) 

(iii) 


 y   2x = 4      y = 2x + 4



x y = 2x + 4 (x, y) 

0 y = 2(0) + 4 = 4 (0, 4) A(0, 4)

–2 y = 2(–2)+4 = 0 (–2, 0) B(–2, 0)

1 y = 2(1) + 4 = 6 (1, 6) C(1, 6)

A, B C BC


 
y  2x = 4 

(i) (2, 8) BC


 

(2, 8) 

LHS = y   2x = 8   2x2 = 8   4 = 4 = RHS,

(2, 8) 
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2

4

6

8

Y

X
864202468

2

4

6

8

A(0, 4)

C(1, 6)

B(2, 0)

(2, 8)

(4, 2)

X'

Y'

 :
X- : 1 = 2 
Y- : 1 = 2 

(ii) (4, 2) BC


 

(4, 2) 

LHS = y   2x = 2   24 = 2   8 =  6   RHS, (4, 2) 

(iii)           
y=2x+4 

(1, 5);  (2, 1); (4, 1) 

  x   2y = 3 



(i)  x =  5 (x, y)

       (ii) y = 0  (x, y)

(iii)  x = 0 (x, y)

   x   2y = 3    y = 
x 3

2
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10

8

6

4

2

0

-2

-4

-6

-8

-10

Y

Y

X X
A(3,0)

-10 -8 -6 -4 -2 2 4 6 8 10
D(0, -3/2)P(-1,-2)

 :
X- : 1 = 2 
Y- : 1 = 2 



x y = 
x 3

2


(x, y) 

3 y = 
3 3

2
=0 (3, 0) A

1 y = 
1 3

2
= 1 (1,  1) B

 1 y = 
 1 3

2
= 2 ( 1,  2) C

A, B, C 
x  2y = 3 

(i) x =  5 (x, y) x- ‘ 5’

x =  5  Y--
 ‘P’ 
‘P’ X- Y- 4

  P  = ( 5,  4)

P(  5,  4) x   2y = 3 

(ii) y = 0 (x, y) 

y = 0 (x, 0) X-X-x   2y = 3 
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(3, 0) 

(3, 0).

(iii) x = 0 (x, y) 
x = 0 (0, y) Y-Y-x   2y = 3 



3

0,
2

 
    


3

0,
2

 
   .


1. 

i) 2y = x + 1       ii) –x + y = 6 iii) 3x + 5y = 15 iv)  
x y

3
2 3
 

2. 

i) y = x ii) y = 2x iii) y = 2x iv) y = 3x v) y = 3x

i) y = mx (m ) 

ii) 

iii) 

3. 2x + 3y = 11 x = 1 y 

4. y   x = 2 

i) x = 4 y 

ii) y =-3 x 

5. 2x+3y=12 

i) y-3 

ii) x--3 

6. 

i) 6x   3y = 12 ii)  x + 4y = 8 iii) 3x + 2y + 6 = 0
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7.  
 1000 


8.  5000 


9. 6       


10.  V = 9.8t. (t = ) 
‘4’ 

  25% 


(i)   25   


(ii)   45   


(iii) 
   

     


 ‘x’ 
‘y’ 

= x + y



 = 25% 

x = (x + y)   25%

  = (x + y)  
25

100
  =  

1

4
(x + y)
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x  =  
1

4
(x + y)

   4x = x + y

    3x = y

   3x = y 3x - y = 0.



x y = 3x (x, y) 
10 30 (10, 30) A

20 60 (20, 60) B

30 90 (30, 90) C

A, B C 


(i) 25 75.

(ii) 45  15.

(iii) 

y = 3x
y = mx m  


 :
X    
Y    
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5

4

3

2

1

0

-1

-2

-3

-4

-5

Y

Y

X X

B(-1,1)

A(1,-1)

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

5

4

3

2

1

0

-1

-2

-3

-4

-5

Y

Y

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

(-1,3)

(0,2)

(2,0)

 :
X
Y

 :
X
Y

  


   (i) 

A)  y = x

B)  x + y = 0

C)  y = 2x

D) 2 + 3y = 7x

  (ii) 

A) y = x + 2

B) y = x  2

C) y = x + 2

D) x + 2y = 6


(i) (1, 1) (0, 0) (1, 1) 



(1, 1) y = x y = x

(1, 1) x + y = 0
x + y = 0 
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y = 2x2 + 3y = 7x(1, 1) (0, 0)
(1, 1)

(ii)  (2, 0), (0, 2)  (1, 3)   
    y = x + 2     
y = x + 2 
x + 2y = 6 



1.   60%    
 


(i) 1200                


(ii)    800   

[
‘x’ ‘y’ 
x = 60% y]

2. 25 


(i) 25 
(ii) 40 
3.    15,     8 

‘x’ ‘y’ 

  55 7 


4.        
7   27 
x y 
   7 
  4 
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5.        50   
 10 


(i) 3  (ii) 6 

(iii)   80 

6. 60


(i)  1
1

2
  (ii) 2  (iii)  3

1

2
 

7. 1:8. 
        12   

 
3

2
 

[‘x’, ‘y’ x : y = 1:8 8x = y]

8. 28 5:2. 
  


[= 5 + 2 : 5 = 7 : 5]

9.           



F = 
9

5
 
  

C + 32

(i) x-y-


(ii) 30°C 

(iii) 95°F 

(iv) 
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5

4

3

2

1

0

-1

-2

-3

-4

-5

Y

Y

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

(3,1)

(3,2)

(3,3)

(3,-1)

(3,-2)

(3,-3)

 :
X
Y

 X- Y-

x = 3 
x = 3 

    3           2         1           0           1            2            3

 x + 0.y – 3 = 0 


y y x 3 



x 3 3 3 3 3 3 …...

y 1 2 3 –1 –2 –3 …..

(x, y) (3, 1) (3, 2) (3, 3) (3, –1) (3, –2) (3, –3) …..

 A B C D E F …..

    
(3, a)     
‘a’


  



 y-


y-


x = 3 y-
y-3 
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 1. i) 
a) x = 2 b) x = –2 c) x = 4 d) x = –4

ii) Y-

iii) Y-

 2. i) 
a) y = 2 b) y = –2 c) y = 3 d) y = –3

ii) X-

iii) X-



1. x = k Y-k (k, 0) 


2. y = k   X- k (0, k) 


x-y-

y = 0 0.x + y = 0 



x 1 2 3 –1 –2 …...

y 0 0 0 0 0 …..

(x, y) (1, 0) (2, 0) (3, 0) (–1, 0) (–2, 0) …..

 A B C D E …..
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5

4

3

2

1

0

-1

-2

-3

-4

-5

Y

Y

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

(1,0) (2,0) (3,0)(-1,0)(-2,0)

 :
X- : 1 = 2 
Y- : 1 = 2 

X-y-

 y = 0  X- X-y = 0.


Y-



1. 

a)  b)  

i) x = 3 ii) y + 3 = 0 iii) y = 4 iv) 2x – 9 = 0

v) 3x + 5 = 0

2. 2x  11= 0 

i)  ii) 
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3. 3x +2 = 8x  8 

i)  ii) 

4.  X-

i) (0, –3) ii) (0, 4) iii) (2, –5) iv) (3, 4)

5. Y-

i) (–4, 0) ii) (2, 0) iii) (3, 5) iv) (–4, –3)

6. 

(i) X- (ii)   Y-



1.         


2. ‘x’, ‘y’ 

3. 

4. 

5. y = mx 

6. x = k  Y - k (k, 0) 


7. y = k X-k (0, k) 


8. X-y = 0.

9. Y-x = 0.SCERT, T
ELA

NGANA
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AB  CD           PQ  RS
( )        ( )

AOB  POQ XYZ  DEF
     ( )   ( )

A

BO

Q O

P Y

Z

X

F E

D

P Q5 

S2 R

B

C

A

D

7
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(i) ABC 

(ii)  (v) 

2x
x

x

x

x

5 

4 3.
5 




(i)

C

A B

4  3.5 

5 

(ii)

PQ

R

5 

4 

3.5 

(iii)D

E
F

4 





5 





3.5 

(iv)
G

H
I

5 

5 



 5 

(v)
T S

U

ABC (ii), (iii), (iv) 
ABC (v)  TSU ABC 

PQR  ABC PQR  ABC 

PQR  ABC PQR ABC 


 PQ, AB  QR, BC RP, CA  P,  A  Q, B

R,  C P A
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 P  A, Q  B, R  C 

PQR   ABC Q  A, R  B, P   C
QRP    ABC QR = AB, RP = BC  QP = AC 


 (iii)

FD  AB, DE  BC  EF  CA

F  A, D  B E  C

FDE   ABC DEF   ABC 

(iv) ABC





‘CPCT’ (Corresponding parts of congruent triangles) 



  1. 
i.  ( )

ii.  ( )

iii.  ( )

iv.  ( )

  2. 

i.  ii. 









4 
4 
       4 

4  4 
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50°

70°

60° 50°

70°

60°

4 

5 

5 





A B

C

D

8 

4 7 

8 B C

A'

A

5 5 





30°
8 B C

A'

5 
30°

8 B C

A

5 





30°

4 5 
      


         


 4 7 8 

          
        
   


180° 





  A = 50°, B = 70°, C = 60°




           
  





i. AB = 5 , BC = 8 ., C = 30° ABC

ii. AB = 5 ., BC = 8 , B = 30°  ABC

(i) (i) SCERT, T
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A D

C B

O

A

B C

P

Q R

A

B C

5 

8 
30°


ABC AI BC(ii)
       


(ii) 
(i)(ii)(i)

(ii)














         

ABC PQR 
AB=PQ, BC=QR  ABCPQR, ABC  PQR

   AB CD ‘O’   OA = OB 
OD = OC 
(i)   AOD   BOC (ii) AD || BC 
   (i) AOD, BOC
                             OA = OB   ()
                             OD = OC   ()
AOD, BOC 
     AOD =  BOC.

 AOD    BOC ()

(ii) AOD, BOC 
 OAD = OBC AD, BC 

AB 
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P

A BC

l

A B

D

C

P

L

M N
80°

4 

3 

S

R

T
80°

3 

4 




A

B C
50° 70° D

F E

60°

70°

50° 55°

5 
50° 55°

5 

 AB  l P 
P A, B 
   l  AB ,  AB C 
                 PA = PB 
                 PCA PCB 
                 AC = BC (AB C )
               PCA =   PCB = 90° ()
                  PC = PC ()

        , PCA  PCB ()

      PA = PB ()



   1. 

(i)                                                                     (ii)

   2. AB  DC P 

 APC   BPD 

   
50°, 55° 5 
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A

P

B C E

D

F

A

B C

D

E F





  


  ABC, DEF 

               B = E, C = F BC = EF

ABC    DEF

   AB DE AB > DE  DE > AB 
AB = DE.

ABC, DEF 

(i): AB = DE   

           ABC, DEF 

AB = DE ()

 B = E ()

BC = EF ()

 ABC   DEF ()

(ii): AB  > DE 

                 PB = DE AB  P 

    PBC, DEF 

PB = DE ()

B = E ()

BC = EF ()

 PBC   DEF ()



 PCB = DFE

 ACB = DFE ()
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A

M

B C E

D

F

D C

A B

 ACB = PCB ()



P A 

()  BA = ED

 ABC   DEF()

(: B = E,  C = F  BC = EF AB = DE 


 (iii): AB < DE 

ME = AB  DEF  DE  M  
(ii) AB = DE

ABC   DEF






180°. 
 (180°  ).





  AB|| DC AD|| BC ABC    CDA  

  ABC, CDA 

BAC = DCA ()

       AC = CA ()

BCA = DAC ()

ABC    CDA ()
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A

D E

BC
x x

A

E

C

D

BC

BA

C D

O

A B

C

E

D

L

  AL || DC,  BC E  EBL   ECD 

  EBL  ECD

BEL = CED ()

BE = CE (BC E )

EBL = ECD ()

EBL   ECD ()

 


(i) DBC    EAC

(ii) DC = EC

  Let ACD = BCE = x 

            ACE = DCE + ACD = DCE + x ...... (i)

             BCD = DCE + BCE = DCE + x ...... (ii)

(i), (ii) ACE = BCD

DBC EAC 

ACE = BCD   ()

       BC = AC []

 CBD = EAC []

DBC   CAE []

DBC   EAC 

      DC = EC.()

  AB, CD AD 
O   (i) AOB   DOC   (ii) BC  O 


  (i) AOBDOC 

                      ABO  =  DCO (AB || CD, BC )

           AOB  =  DOC ()

                            OA = OD ()
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A

C

B

D

A

B C

D

O

B C

DA

P q

l

m

A

B

C

D

A

B CD

E

    AOB    DOC ()

                (ii)       OB =  OC ()

   BC O.


   1. ACBD ,  AC = AD A  AB 

ABC    ABD 

BC BD 

   2. ABCD AD = BC 

 DAB = CBA  

(i) ABD   BAC

(ii) BD = AC

(iii) ABD = BAC  

   3. AD  BC 
 AB 
CD  AB  


   4. l, m p q 

ABC    CDA 

   5. AC = AE, AB = AD 
 BAD =  EAC  BC = DE 
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A

B C

D

M

A B

CD

P

A

C B

A

B CD

E F

   6. ABC C AB  M. C 

M  DM = CM D  D B



(i) AMC    BMD

(ii)   DBC 

(iii) DBC    ACB

(iv)
1

CM AB
2

  

   7. ABCD APB 

APD   BPC 

(: APD   BPC  AD = BC, AP = BP  PAD

=   PBC = 90o - 60o = 30o]

  8. ABC  BC D.  DE AB,  DF AC

 DE = DF BED CFD 

   9.  



   10. ABC B 

BCA = 2BAC AC = 2BC 

( BC = BD CB  D )
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A

B CD


  i.  AB 

 A, B 

ABC, AC = BC A. B 


  ii. 
A, B

          

 






 ABC  AB = ̀ AC.

 B = C.

 A BC D 
 BAD  CAD 

AB = AC ()
BAD = CAD ()

AD = AD ()

 BAD   CAD ()

 ABD = ACD ()

   B = C ()

A B A B

C
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B C

A

B C
D

A

B C D

1

A

2

B C

  




 1. 6 BC 


 2. B C 600 
A 

 3. B, C 
AB = AC

B, C 
 







 ABC A   AD, BC 
AB = AC ABC 

  ABD ACD 

             BAD =   CAD ()

                 AD = AD ()

            ADB =  ADC = 90° ()

                 ABD   ACD ()

                AB = AC ()

                ABC 

 AB = BC AC = CD.

BAD : ADB = 3 : 1 

   ADB = x 
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A

B C
D

E F

A

B C D

2x

x

x

2x

ACD  AC  = CD

 CAD = CDA = x

 ACB = CAD + CDA

  = x + x = 2x

 BAC  = ACB = 2x.  ( ABC  AB = BC)

 BAD  = BAC + CAD

  = 2x + x = 3x

     
BAD 3 3

ADB 1


 


x

x
  BAD  : ADB  = 3 : 1.



  AD BC EF  EAB = FAC,

ABD ACD 

AB = 2x + 3,  AC = 3y + 1,

BD = x  DC = y + 1 x    y  

  AD    EF

 EAD = FAD = 900

EAB = FAC  ()
     EAD - EAB  = FAD - FACAC

 BAD  = CAD

ABD   ACD 
BAD  = CAD  []

ADB  = ADC = 900 [AD   BC ]
         AD = AD

 ABD   ACD []


ABD = ACD     AB = AC   BD = CD []

          2x + 3 = 3y + 1  x = y + 1

          2x  3y = 2  x  y = 1

           2(1+ y)  3y = 2  y =  4  x = 1 + y

x = 1 + y 2 + 2y  3y = 2              x = 1 + 4  
y =  2  2 x = 5

y = 4
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A

B CD

A

B C

E F

A

B CD E

A

B C
O

 ABC AB, AC  E  F ()

BF = CE 

  ABF  ACE 

AB = AC ()

A = A ()

AF = AE ()

 ABF   ACE ()

 BF = CE ()

 ABC AB = AC.  D E BC BE = CD
AD = AE 

  ABD ACE 

AB = AC () ........... (1)

B = C () ........... (2)

 BE = CD

  BE  DE = CD  DE

  BD = CE (3)

  ABD   ACE

((1), (2), (3) ).

AD = AE  ()


  1.  ABC  AB = AC. B, C  

 O A  O

(i)  OB = OC (ii)  AO, A    


  2. ABC   AD  BC  
(). ABC, AB = AC 
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A

B C

D

A

B C

DE

A

B C

DE

Q

P

R

X

ZY

W

   3. ABC AC,  AB 
BD CE

4. ABC AC, AB BD, CE 


(i) ABD    ACE

(ii) AB = AC  ABC 


   5. ABC,  DBC    BC   
ABD =

ACD 

 





• 

PQR XYZ PQ = XY, QR = YZ PR = XZ

 PQR   XYZ

 ZYW = PQR WY = PQ YW  XW WZ 


PQR WYZ 
     QR = YZ ()
PQR = ZYW ()

      PQ = YW ()

       PQR   WYZ ()
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A

CB

D

D C

A B

P = W  PR = WZ ()
     PQ = XY ()  PQ = YW ()

 XY = YW

 XZ = WZ

XYW  XY = YW

YWX = YXW ()
,  ZWX = ZXW

YWX + ZWX = YXW + ZXW

W = X

, W = P

P = X

PQR  XYZ 
PQ = XY

P = X

PR = XZ

PQR   XYZ ()



  ABCD  AB = CD, BC=AD   ABC    CDA  
ABC   CDA 

 AB = CD ()
AD = BC ()
AC = CA ()

ABC    CDA  ()



 1.  ABC   DBC AB = BD 
AC = CD    
ABC   DBC 




SCERT, T
ELA

NGANA



165 

A

B C

E

D

F

G


5 3 



 






 






  ABC   DEF 

 B = 90o   E = 90o ;

AC = DF   BC = EF.

ABC   DEF

  EG = AB DE 

G  G, F 



ABC  GEF 

AB = GE 

B = FEG (900)

BC  = EF 

ABC    GEF 

 A = G … (1) 
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A B

Q

P

C

         AC = GF … (2) 
  AC = GF  AC = DF (2) 
 DF = GF 
 D = G … (3) 
 A = D … (4) (1), (3) 
ABC, DEF  A = D, (4) 
B = E 
A+ B = D + E 
 A + B + C = 1800  
D + E + F = 1800 
180 - C = 180 - F A+B=1800C D +E=1800 F
 C = F, … (5) 
 ABC, DEF 
     BC = EF 
    C = F (5) 
      AC = DF 
ABC    DEF 

 AB P  Q AB A, B 
PQ AB 

  PA = PB QA = QB PQ,  AB 
PQ, AB C 



PAQ PBQ 



AP = BP ()

AQ = BQ ()

PQ = PQ ()

 PAQ  PBQ ()

 APQ =  BPQ ().

PAC  PBC 

     AP = BP ()
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A

B

P
C

l

m

         APC =  BPC (APQ = BPQ )

   PC = PC ()

      PAC    PBC ()

     AC = BC () ........... (1)

 ACP =  BCP ()

  ACP +  BCP = 180° ()

 2ACP = 180°

 ACP = 90° ........... (2)

(1), (2) PQ, AB 

[PAQ, PBQ PAC   PBC 
]

AP = BP ()

PC = PC ()

 PAC =  PBC (APB )

 
]



 l, m A P 
(). AP l, m 

  l, m A 

PB   l  PC   m.

PB = PC 

PAB =  PAC 

PAB, PAC 
    PB = PC ()
PBA =  PCA = 90°  ()
      PA = PA ()

 PAB    PAC ()

PAB =  PACAC ()
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A

B C

D

A

B CM

P

Q RN

A

B C

P Q


  1. ABC AB = AC,  AD 

A  BC 

(i) BC AD  (ii) A  AD 

  2. ABC AB, BC 
AM  PQR  
PQ, QR 
PN (). 

(i) ABM    PQN

(ii) ABC    PQR 

  3. ABC  BE, CF      
ABC 

  4. ABC AB = AC B = C



AP  BC   AP


  5. ABC AB =  AC.  AD = AB

BA D  ().
BCD 

  6. ABC A = 900 AB = AC
B = C 

  7. 600 
  8. AB  = AC  ABC BA

 CA  AQ = AP   Q, P    PB = QC 
 ( : APB AQC )


  

(i)  AB
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A

B C

A'
A"

A

B

A B

C

A B

C D

(i) (ii)

       




 1. ABC CA A  ()

 AC > AC ()

A , B  ABC 

 ABC ABC 



   A’BC > ABC

CA  BC 


AC (A ) 
B 



 2.     (
)
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A

B C

A B

P
QR

S
T

Z

Y

P

R

Q

S T

U

A B

C

P

ABC BC 
AC 
   A

B 



            


       

  

CA = CP BC

P 

 



AB    A  
P, Q, R,

S, T 

A, B  (
). P T 
A 
 
TAB >SAB >RAB >

QAB > PAB TB > SB > RB > QB > PB.

      


 B

AC.
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A

B CD

A

B C

D

A

B C

P

Q R X

Y Z











ABC AB + BC, BC + AC

AC + AB  

AB + BC > AC,  BC + AC > AB AC + AB > BC 




ABC AD = AC BA D
 BCD > BDC BA + AC > BC?  






 ABC AD = AC BC D 
().

AB > AD 

  DAC 

       AD = AC ()

 ADC =    ACD ()
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A

B C
P Q

P

Q RS

O

B

A

D

C

A

C

D

B

 ADC > ABD

 ACD >  ABD

 ACB >  ABC

 AB > AC (ABC )

 AB > AD (AD = AC )



  1. 

  2. ABC AB  AC P

 Q 

PBC <  QCB. AC > AB 

  3.   B <  A   C <  D

AD < BC 

  4. ABCD AB CD 
().

A  >  C  B >  D 

5.  PR > PQ QPR 
PS PSR > PSQ 


  6.      4   6     
          


  7. 5 , 8 1 
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 •         


 • 

 •        
  


 • 

 • ‘CPCT’ 


 • 
           


 • 
           


 • 

 • 

 • 


 • 


 • 

 • 

 • 

 •  LM =  LM ; LM  = LM LM


 = LM ; LM


 = LM

.
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(i)
(ii)

(iii), (iv) 

(iii) 
(iv) 

(iii) 

ABCD AB, BC, CD DA   A, B,
C D A , B , C   D  

4 

A, C B, D AC, BD
ABCD 

A B C D

A

DC

B

C

D

A

B

A

C

B
D

(i) (ii) (iii) (iv)

C

B

D

A

CD

BA

8
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D C

A B(ii)

A B

CD (iv)

A B

CD (v)

A

B

C

DO

(vi)

E F

GH
(iii)

D C

A
B

(i)


 




ABCD AC ().

ABC 

BAC+B+ACB = 1800  ...(1)  (

ADC 

o180DCADCAD  ...(2)

(1) (2) 

BAC+B+BCA+CAD+D+DCA = 1800+1800

BAC+CAD=A    CDCABCA 

  A  + B + C  + D  = 360o 

360o 4 

 




C
D

BA
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D C

A B
600



 (i)  ABCD AB DC 





(ii) 
(iii), (iv)  (v) 

 (iii) EFGH 

(iv) 

(v) 90° 


(vi) ABCD AB = AD BC = CD

















   ABCD   A  = 60o

 

ABCD 

 C  = A = 60o   B  = D

 180o.

A    B  

D  =  B =  180o  A

=  180o  60o = 120o.
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A
B

D C

40°

A
B

D C

E
40°

AB  E   CBE 

ABC

CBE ?

D C

A B

P

   ABCD DAB  = 40o 


ABCD 

DAB = BCD = 40° AD || BC



CBA + DAB = 180°
CBA = 180  40°

        = 140°
 ADC = 140°   BCD = 40° 

     4.5   3  


 

4.5 3 
= 4.5 + 3 + 4.5 + 3 = 15 

 ABCD A B P
 A PB = 90o 

 ABCD A   B  AP

BP  

A  +  B  = 180o

2

180
B

2

1
A

2

1


o90PBAPAB 

APB 
o180PBAAPBPAB   ()

)PBAPAB(180APB 0 

      = 180o  90o

       = 90o
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1. 

(i)  (     )

(ii)  (     )

(iii)  (     )

(iv)  (     )

(v)  (     )

(vi)  (     )

2. 

a.  



b. 



c. 

d. 

e. 

f. 



g. 

h. 

i. 

j. 

3. ABCD  AB || CD.  AD = BC  A  = B   C  = D 


4. 1: 2:3:4.  

5. ABCD AC ACD 

SCERT, T
ELA

NGANA



179 

A B

CD








        



 










ABCD 

A, C  AC

AB || DC AC 

DCA = CAB. ()

DA || CB AC DAC = BCA  

ACD   CAB 

DCA = CAB     DAC  = CA

 AC = CA. ()

ABC   CDA 


AC 
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A D

B C

A

D

B

C





 ACD  CAB   

AB = DC CBA = ADC 

AD = BC  DAC = ACB

CAB = DCA

 ACB + DCA = DAC + CAB

 DCB = DAB



i. 

ii. 




 




ABCD AB = DC  BC = AD 

AC 

 ABC CDA 

BC = AD, AB = DC  AC = CA ()

  ABC CDA 

BCA = DAC, AC 

 AB || DC ...(1)

ACD = CAB, CA 

BC || AD  ...(2)

(1), (2) ABCD 
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D C

A B

E

F C

A B

D E

D C

A B

O

1 2

34



ABCD  A = C B = D ABCD 

A + B + C + D = 360° 

A +B = C + D = 
360

2



i.e. A + B = 180°

DC  E 

BCD + BCE = 180° BCE = ADC 

BCE = ADC AD || BC  ()

DC 

AB || DC  ABCD 



1. ABCD     ABEF 
AFD  BEC 

2.      


3. ABCD  C   D  
O 

)BA(
2

1
COD   

 


 ABCD

AC BD ‘O’ 

OAB OCD 

 1, 2, 3, 4 

1 = 3 (AB || CD AC )
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A B

CD

D C

A B

O

AB = CD (

OCD  OAB 
CO= OA, DO = OB 








ABCD 
AC, BD ‘O’ 
OA = OC, OB = OD 
ABCD 

AOB COD 

   









ABCD  A = 90o 

 B  = C  = D  = 90o 
 ABCD AD || BC  AB 

 A  +  B  = 180o ( )

 A  = 90o )

  B  =   180o  A

 =   180o  90o = 90o

 C   = A    D  = B  ()
 C  = 90o  D = 90o 
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A

B

C

D O

A B

CD





 ABCD AC BD O 

AC BD 

AOB BOC 

OA = OC  ()

OB = OB  (AOB BOC )

AB = BC ()

 BOCAOB   ()

 BOCAOB 

 o180BOCAOB   ()

 o180AOB2 

 
o

o180
AOB 90

2
  

  o90AODCODBOC   

AC BD 



ABCD AC  A ABCD 


ABCD 

AB || DC.  AC  A ,  C  

 DCABAC    () ...(1)

DACBCA  ...(2)

AC  A 

 BAC DAC 

 DCA DAC   ...(3)
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A B

CD

D C

A B

S

R

P

Q

(1), (2)  (3) 

BAC BCA 

ABC  BAC = BCA BC = AB  ()

AB = DC BC = AD (ABCD )

  AB = BC = CD = DA

  ABCD  



ABCD AC BD 

AC = BD 

ABCD ABCD 

 ABC BAD 

AB = BA ()

      B  = A  = 90o  (90o )

BC = AD ()

 BADABC   ()

AC = BD





ABCD  A , B , C  D  
P, Q, R, S ()

ABCD AD || BC.  AB 
BAD+ABC =180o(
)

BAP = 
1

2
 BAD   ABP = 

1

2
BC

[ AP


, BP


  A   B  ]
o1 1 1

BAD ABC 180
2 2 2
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D C

A B

R

P

Q
S

l

 APB
o180ABPAPBBAP  ()

 A PB = 180o )ABPBAP( 

APB 180 90o o    ((1) )

     =  90o

SPQ = APB = 90° 

CRD = QRS = 90°  ()

BQC = PQR DSA = PSR ()

 PQR = QRS = PSR = SPQ = 90°

PQRS  90° 

PQRS 



1. 

2. 



 AB   DC    

l, AB  P DC  R 



 AB  || DC , l AB P  DC  R 


RS,RQ,PQ   PS   DRP,CRP,RPB    APR    


BPR = DRP () ...(1)

  BPR
2

1
RPQ  ( PQ , BPR )

...(2)
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D C

A

B

E

(1), (2) 
  PRSRPQ 

PR  PQ   RS  

   PQ  || RS

PRQ = RPS PS   ||  RQ

PQRS   ...(3)

 BPR  + CRP  = 180o (( l ) AB  ||  DC )

o1 1
BPR CRP 90

2 2
   

o90PRQRPQ 
 PQR 

o180PRQPQRRPQ   ()

)PRQRPQ(180PQR o 
      = 180o   90o  = 90o ...(4)

(3), (4) 
PQRS 
PQRS 

 ABC  BC AD AD = ED E 
 ABEC 
ABC AD 

AD = ED  AD E 
BE CE 
s ABD   ECD

       BD = DC (BC D)

EDCADB    ()

AD = ED ()

  ECDABD  ()

  AB = CE    ()

 ABD ECD  

AB


  EC


 BC
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D C

A B

E

F

D C

A B

Q

P

D

C

A

B

Q

ABEC 

AB || CE   AB = CE

ABEC 



1. (3x  2)o  (x + 48)o 


2.       24o 


3.   ABCD  
BC
E. AB  DE  F 
, AF = 2AB 

4.  ABCD AB, DC 
P  Q  PBCQ 


5. ABC     AB = AC.

 QAC  AD
 

(i) BCADAC 

(ii) ABCD 

6. ABCDAP CQ A
C BD  ()


(i) CQDAPB 

(ii) AP = CQ 

D C

A

B

E

F

D C

A B

P

Q
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A

B

D

FE

C
D C

A B

O
Q

P

A

E

B C

F

7. ABC  DEF   AB = DE;  BC = EF  BC || EF.  A, B C 
D, E F () 

(i) ABED 

(ii) BCFE 

(iii) AC = DF

(iv) DEFABC   

8. ABCDAC BD O 
  P, Q BD 
CQ || AP AC PQ 
().

9. ABCD E, F, G H AB, BC, CD DA 
AE = BF = CG = DH  EFGH 

 






ABC AB AC E F E, F 


EF BC 
AEF   ABC 

AEF = ABC,  1
EF = BC

2


EF,  BC AB 
EF || BC 
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A

E

B C

F D

 (i)  EF || BC      (ii)  EF = BC
2

1

 EF BA   C 
EF D 

AEF  CDF 
         AF = CF    (AC )

   AFE CFD   ()

 CDFAEF  (CD || BA ED )



CDFAEF   

AE = CD  EF = DF ()

AE = BE 

BE = CD 

BE || CD  BE = CD  BCDE 

ED || BC

  EF || BC

BCDE ED = BC () (DF = EF)

FD = EF 

  2EF = BC 

 BC
2

1
EF   

 





  ABC AB  E E BC ‘l ’ 
AC F 

CD || BA 
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A

E F D

B C

l

AEF CFD 

EAF = DCF (BA || CD AC ) ()

EF = D (BA || CD  ED ) ()





EB || DC 

ED || BC 

EDCB BE = DC 

BE = AE AE = DC 



AEF  CFD 

 AF = CF 

 

  ABC  D, E F AB, BC 
CA       
DEF 


 : ABC  D, E  AB , BC  


DE || AC

DF || BC EF || AB 

ADEF, BEFD  CFDE 

ADEF  DF 

 ADF DEF   (

 )

 BDE DEF  

 DEFCEF   

A

E
B C

FD
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p q

A

G

F

B E

D

C

l

m

n






  l, m  n p
q A, B, C  D,E, F 
  p,     
 AB, BC  q 
DE  EF 

 AB, BC DE, EF 
A  F ‘m’ 
G 

ACF   AB = BC ()
AC B
BG || CF  ()

AF G ().

AFD G AF GE || AD 
DF E 
DE = EF 
l, m n q

 ABC  ADBE BE || DF ().

CF = 
1

4
 AC 

ABC  BC  D BE || DF. CE F


 CF = CE
2

1

1 1
AC

2 2
   
 

  ()

 CF = 
1

AC
4

 

 ABC BC, CA AB   A, B  C 
 P, Q R   PQR  ABC
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A

P

B C

QRAB || QP BC || RQ    ABCQ 
BCAR,  ABPC 


  BC = AQ  BC = RA

   QR A  
B, C PR  PQ 

QR
2

1
BC;PQ

2

1
AB     PR

2

1
CA  ()

()
PQR  = PQ + QR + PR

              = 2AB + 2BC + 2CA
              = 2(AB + BC + CA)

                  = 2 (ABC ).



1. ABC  AB  D AB
4

1
AD  . AC 

E  .AC
4

1
AE    DE = 2 BC 

2. ABCD AB, BC, CD DA E, F, G  H  
EFGH 

3. 

4. ABCD  AB, DC E
F AF EC BD 


5. 


6. ABC  C AB M

BC AC D 


(i) AC D

(ii) ACMD 

(iii) CM = MA = AB
2

1
.

D C

A B
E

P

Q

F

C B

A

D M
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16 
12 

9 


1. 

2. 3600 4 

3.      



4. 


a) 
b) 
c) 
d) 
e) 
f) 

5. 
a)          


b) 
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:

:

:

:

:

:

9
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i. 

ii. 

iii. 

iv. 



1. 

2. 

(i), (ii)  (iv) 

Primary Data

(iii) 
          
Secondary Data





i. 

ii. 
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Raw data)


Range



     = 50  7 = 43,





i. 

ii. 



(i) 





7, 11, 20, 20, 25, 28, 30, 34, 39, 40, 42, 42, 45, 50, 50



(ii)  (  
60

50 30
100

  ).

      



      





 


5, 8, 6, 4, 2, 5, 4, 9, 10, 2, 1, 1, 3, 4, 5,

8, 6, 7, 10, 2, 1, 1, 3, 4,4, 5, 8, 6, 7, 10,

2, 8, 6, 4, 2, 5, 4, 9, 10, 2, 1, 1, 3, 4, 5,

  
 

1 6

2 6

3 3

4 9

5 7

6 5

7 2

8 6

9 2

10 4

Total 50
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Initials



(i) 

(ii) ‘I’

(iii) 

 (i)  (ii)
(iii) 


   

1 - 3 ()   15

4 - 5 ()    16

6 - 10 ()    19




   

35, 45, 55, 50, 30, 110, 95, 40, 70, 100, 60, 80, 85, 60, 52, 95, 98, 35, 47, 45, 105, 90, 30,

50, 75, 95, 85, 80, 35, 45, 40, 50, 60, 65, 55, 45, 30, 90, 115, 65, 60, 40, 100, 55, 75, 110, 85, 95,

55, 50
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20 - 29 19.5 - 29.5

30 - 39 29.5 - 39.5

40 - 49 39.5 - 49.5

50 - 59 49.5 - 59.5

60 - 69 59.5 - 69.5

70 - 79 69.5 - 79.5

80 - 89 79.5 - 89.5

90 - 99 89.5 - 99.5

100 - 109 99.5-109.5

110 - 119 109.5-119.5

 120 - 129      119.5 - 129.5


30-39, 40-49, 50-59, ..... 100-109, 110-119. 
             



  
  

30 -   39  6

40 -   49  8

50 -   59  9

60 -   69  6
70 -   79 3
80 -   89 5

90 -   99  7
100 - 109 3
110 - 119 3

 50
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98.1 98.6 99.2 90.3 86.5 95.3 92.9 96.3 94.2 95.1

89.2 92.3 97.1 93.5 92.7 95.1 97.2 93.3 95.2 97.3

96.0 92.1 84.9 90.0 95.7 98.3 97.3 96.1 92.1 89

(i) 

(ii) 

   (i) 

  

84-86  | 1 [90; 90-92 

86-88  | 1 96; 96-98 ]

88-90  || 2

90-92  || 2

92-94 ||||  || 7

94-96 ||||  | 6

96-98 ||||  || 7

98-100  |||| 4

(ii) 
     = 99.2 - 84.9 = 14.3
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1. 

      

 5 11 19 31 40 45

2. 

A O A O A B O A B A B O B

O B O O A B O B AB O A O O

O A AB O A B O A O B




3. 


1 2 3 2 3 1 1 1 0 3 2 1 2

2 1 1 2 3 2 0 3 0 1 2 3 2

2 3 1 1



4.  SMS   
 A-, B-, C-
SMS  A B A B C B

A B B A C C B B A B

B A B C B A B C B A

B B A B B C B A B A

B C B B A B C B B A

B B A B B A B C B A

B B A B C A B B A
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90

Y

Cycles

X
5 10 15 20 25 30 35 40 45 50

Autos

Bikes

Cars

X

 
0

10



































 X

Y

20

30

40

50

60

70

80

90










5. 

6. 
   
   


7. 7530 

42, 21, 50, 37, 42, 37, 38, 42, 49, 52, 38, 53, 57, 47, 29

59, 61, 33, 17, 17, 39, 44, 42, 39, 14, 7, 27, 19, 54, 51.

(0-10, 10-20)

8. 25
75

170, 212, 252, 225, 310, 712, 412, 425, 322, 325, 192, 198, 230, 320, 412,

530, 602, 724, 370, 402, 317, 403, 405, 372, 413

9. 40


2.6 3.0 3.7 3.2 2.2 4.1 3.5 4.5

3.5 2.3 3.2 3.4 3.8 3.2 4.6 3.7

2.5 4.4 3.4 3.3 2.9 3.0 4.3 2.8

3.5 3.2 3.9 3.2 3.2 3.1 3.7 3.4

4.6 3.8 3.2 2.6 3.5 4.2 2.9 3.6

0.5 
2-2.5
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 1 2 3 4 5 6 7 8 9 10

  12 14 15 15 15 16 17 18 90 95

()

 


1.  15%

2.  12%

3.  60%

4.  13%









 

   1. 




     

  50 50 76 31 100

  65 23 100 100 10
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 = 
307

5
 = 61.4

 = 
298

5
 = 59.6





  100 76 50 50 31

 100 100 65 23 10








          

  
50. 100. 









 x   i

n

x
x
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(n)

 x  = 
n

ix
 = 1 2 3 .....

n
nx x x x  

  . x1, x2 ..... xn 'n'

 x    = 
4 5 12 3 6 8 0.5

7

     
 = 

38.5

7
 = 5.5 

 P P 

   x  = 
n

ix

15 = 
10 12 18 13 P 17

6

    

90 = 70 + P

P = 20.





 (x) 30 32 33 35 37 41

 ( f ) 5 9 15 6 3 2




    


     = x

  = 
5 30 9 32 15 33 6 35 3 37 2 41

5 9 15 6 3 2

          
    

 = 
1336

40
 = 33.4 

  x1, x2, x3, x4, x5, x6 f1, f2, f3, f4, f5, f6 
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xi fi fixi

5 3 15

10 10 100

15 25 375

20 7 140

25 5 125

if  = 50 i if x =755

  fixi

(xi) 
( fi)

5 3 15

6 10 60

7 17 119

8 A 8A

9 8 72

10 4 40

42+A 306+8A

 1 1 2 2 3 3 4 4 5 5 6 6

1 2 3 4 5 6

 = i i

i

f xf x f x f x f x f x f x
x

f f f f f f f

    


    



    = i i

i

f x
x

f
 



 

x 5 10 15 20 25

f 3 10 25 7 5



 fi × xi 

 ( if )

 fi × xi ( i if x ) 


755

15.1
50

i i

i

f x
x

f


  



  ‘A’ 

 5 6 7 8 9 10

 3 10 17 A 8 4



  ( if ) = 42 + AA

fi × xi    ( i if x ) = 306 + 8A

 



i i

i

f x
x

f

  = 7.5

  7.5  =   
306 8A

42 A
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xi fi fi xi

10 4 40

12 5 60

14 8 112

16 10 160

18 7 126

20 4 80

22 2 44

7

1
i

i

f

 =40

7

1
i i

i

f x

 =622

xi fi di = fidi

xiA

10 4 6 24

12 5 4 20

14 8 2 16

16   A 10 0 0

18 7 +2 +14

20 4 +4 +16

22 2 +6 +12

40 60+42=18

 8A – 7.5 A  = 315 – 306

       0.5 A  = 9

         A = 18

 

  

x 10 12 14 16 18 20 22

f 4 5 8 10 7 4 2


(i) 




x  = 

7

1
7

1

i i
i

i
i

f x

f







  = 
622

40
 = 15.55

(ii) 

    

    
A = 16 

 = 40

fi×di  =  60 + 42

fidi = 18

  
18

A 16
40

i i

i

f d
x

f

        
  = 160.45

  = 15.55
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(x)   (f)       (cf)

7500 4 4

8000 18 22

8500 30 52

9000 20 72

9500 15 87

10000 8 95

11000 5 100

100







 


‘n’ 

‘n’ 
n 1

2

 
 
 

 

‘n’ 
n

2
 
 
 

   
n

1
2

  
 

 



1. 75, 21, 56, 36, 81, 05, 42 

2. 7, 10, 15, x, y, 27, 30 17
50 18 x  y 






 (in ) 7500 8000 8500 9000 9500 10000 11000

 4 18 30 20 15 8 5
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N  
N

2
 

N

2
 

 N= 100 
N

2
 
 
 

  
N

1
2

  
 

 







1. 

 15 20 10 25 5

 10 8 6 4 1

2. 






  

6, 7, 8, 9, 10, 6, 7, 10, 7, 6, 7, 9, 7, 6.

  6, 6, 6, 6, 7, 7, 7, 7, 7, 8, 9, 9, 10, 10 


 6 7 8 9 10

 4 5 1 2 2



 =


1.      



2. 
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91-100 9 20

81-90 6 11

71-80 3 5

61-70 0 2

51-60 2 2

 20

  

93, 84, 97, 98, 100, 78, 86, 100, 85, 92, 55, 91, 90, 75, 94, 83, 60, 81, 95

(a) 

(b) 

(c) 



(a)

(b) 

(c)   









    

 6, 7, 8, 10, 12, 14, 14, 15, 16, 20 12.2 14 13

 9, 10, 11, 13, 15, 17, 17, 18, 19, 23 15.2 17 16



 12, 14, 16, 20, 24, 28, 28, 30, 32, 40 24.4 28 26
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1. 


 () 50 65 75 90 110 120

 25 34 38 40 47 16

2. 


 0 1 2 3 4 5

 11 25 32 10 5 1

3.  ‘K’ 

     x 2 4 6 8 10 12

      f 4 7 10 16 K 3

4. 


() 12 5 30 20 15 8

 20 15 32 35 36 7
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5. AFLATOUN 


  

 6 2154

 6 2478

 5 975

 4 912

 3 600

 9 7533




6. 

() 135 140 147 152 155 160

 2 5 12 10 7 1

 1 2 10 5 6 5

[]

7. 

 5 10 15 20 25

 56 23 39 13 8



8.           


  25 50 75 100 125  150

   20 36 32 29 22 11



9. 
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10. 


 ( )          

VI 5 15

VII 7 15

VIII 10 20

IX 15 16

X 20 14



11. 


  

 


         




   


 

 

 =   i

n

x
x




   i i

i

f x
x

f





.
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  =A + i i

i

f d

f




  A  

if   i if d   

 

 ‘n’  
n 1

2

 
 
 

  

 ‘n’   
n

2
 
 
 

   
n

1
2

  
 

 



 


 


SCERT, T
ELA

NGANA



214

(a)

(b)

(a) (b) 

(a) 

2-D (b) 
3-D 

3-D 

(l) = 5 ;  (b) = 3 ; (h) = 2 

D
H G

F

C

E

A B

h = 2 

b = 3 l = 5 

10
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CD, ADHE  BCGF 






EFGH = l   h = lh   ..................(1)

HGCD = l   b = lb  ..................(2)

AEHD = b   h = bh .................(3)

FBCG = b   h = bh .................(4)

ABFE = l   b = lb ................... (5)

DCBA = l   h = lh  ...................(6)


 = (1) + (2)  + (3) + (4) + (5) + (6)

= lh + lb + bh + bh + lb + lh

= 2 lb + 2lh + 2bh

= 2(lb + bh + lh)

(1), (3), (4), (6) 
 = (1) + (3) + (4) + (6)

= lh + bh + bh + lh

= 2lh + 2bh

= 2h (l + b)



l

l

b

b

h h

b

bb

b

h h

l

l

b b

h h

l

H G

E F

D C

A B

D C

D

A

C

B

(1)

(2)

(3) (4)

(5)

(6)
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 ‘l’        




    1.      

     


2.   
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a

a
a

a

a

a a

a
a

a
a

a

h
b

l

 = l b  h = l bh

   = l bh
l, b, h 

(a) ‘a’ 

(b)

= × 

= lb × h

= lbh

                   = l = b = h = s

  = s2 × s
= s3

 = × 

 
3

4
 a2 × h
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h

h

1. l = 12 ., b = 10  h = 8 

2.

3.

‘S’ h’ OABCD.

= 
1
3  

= 
1
3  × × 

5 cm.
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4 





4  8 

5 







1.           


2. 





1. 

(i) (ii)

2. 

3. 


4. 


5. 

(i) (ii)  

n 

6. 


7. 

8. 
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F

h

r r

h h

r
(i) (ii) (iii)
















(i) 

(ii) 

(iii) 
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h

2r

h

14 
3 10

 





7 





(h = b)

‘r’ = (2r = l)

 =  

= 

= 2 r   h

= 2rh

 = 2rh



 

(i) r = x , h = y 

(ii) d = 7 , h = 10 

(iii) r = 3 , h = 14 

 



        




=  +  + 

= 2rh + r2 + r2

= 2rh + r2

= 2r (h + r)

= 2r (r + h)

   = 2r (r + h)
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r

r

 1

10 

7 





7 





250 




(i) (ii)

   



‘r’ ‘h’



 = r2   

= r2   h

= r2h

= r2h

‘r’ ‘h’ 

 

( 1)(
2 2

7
  

     



 = h = 14 
 (r) = 

V =  r2h
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11 ™d+.MT.

4 
™d+

.M
T.










     = 142020
7

22


     =  17600 



 



 

 = r  = h

 = 2r = 11 

11r
7

22
2 

          r = 
4

7
 

           h = 4 

 (V) = r2h

= 
22 7 7

4
7 4 4

  

= 38.5 

 
           


 



2r = 44 

        
44 44 7

7
2 2 22

r



  

 
 

SCERT, T
ELA

NGANA



224    

r

R

      =  2r (r + h)

=  
22

2 7(7 18)
7

  

= 1100 

 



 = 5  = 
5

10
 =  0.5 

                 = 3.5 

= 462 
  2rh  = 462 ..... (i)

  ‘x’ 

  = h = 

= 0.5 x

  2 rh = x5.05.3
7

22
2  ..... (ii)

(i)  (ii) 

4625.05.3
7

22
2  x

462 7
42

2 22 3.5 0.5
x


  

  
 

 



  =  R = 8 

 = r

 = 10 

 =  338 

=  (CSA)

   +  (CSA)

  +  
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r R

= 2Rh + 2rh + 2 (R2 r2)

= 2 (Rh + rh + R2 r2)

 2 (Rh + rh + R2  r2)  = 338 

Rh + rh + R2 - r2 = 169

   (10   8) + (r   10) + 82  r2 = 169

   r2  10r + 25 = 0

   (r   5)2  = 0

   r  = 5

 = R   r = (8   5)  = 3 


1. 



2. 




1. 



2. 


3. 


4. 


    5.  


(i) 
(ii) 
(iii) 
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h

r r

h h

r
(i) (ii) (iii)

6. 
 


7. 


8. 
(i) 
(ii) 

9.    (i) 


(ii)     
12

1
      



10. 


11. 
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lh

rO B

A

A B

O

(a)

(c)

A B

(b)
O

(i) 
(ii) 

(i)
  


(ii)



(iii)



    

AO , OB 

AOB  

AO , (h) OB   (r) 

AOB

AB2 = AO2 + OB2

AB2 = h2 + r2 (AB = l )

l2 = h2 + r2

l  = 22 rh 





(i) (a)

(ii) (b). AOB 

(iii) (c)  A  B 
A, B 
A, B 
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‘r’  ‘l’ 

   


 A = rl   


l

r

A B

O

O

A

B b1

b2

b3O

A

B b1

b2

b3

r

h l

(iv) 



‘OA’  ‘OB’ OA, OB AB 


    

    (i)     (ii) (iii)



OAB OA, OB 

AB  

AOB 
b1, b2, b3 ..... 
‘l’ 







.....b
2

1
b

2

1
b

2

1
b

2

1
4321  llll

.....)bbbb(
2

1
4321  l

l
2

1
 (A B 



)r2(
2

1
 l (  b1 + b2 + b3 + ..... = 2r, ‘r’  )

AB  
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A B

P

O A B

P

O

 (i)

OP = 2 , OB = 3.5  OP = 3.5 , AB = 10 

= rl

 ‘l’ ‘r’ 

    
 






 = r2



= rl + r2

= r (l + r)

 = r (l + r)

 ‘r’ ‘l’ 


1. i






2. 
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r
h

h

r
h

h

r
h

h

            


i. 

ii. 

iii. 




 




   = 
1

3
 r2h

‘r’ ‘h’ 

 




  2 2 2 2(1.4) (12)l r h    

        = 145.96  = 12.08  ()

=  rl

         = 
2 2

1 .4 1 2 .08
7
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A

h

BO

l

=  53.15 

= 53.2  ()





       =  53.2   4 = 212.8  = 213 ()



 


 = 5.6 ,  = h,  = l

  = rl = 158.4 

   158.46.5
7

22
 l

   
158.4 7 18

9
22 5.6 2

l


   


 

l2 = r2 + h2 

h2 = l2  r2 = 92  (5.6)2

               = 81  31.36

                = 49.64

             h = 49.64

             h = 7.05  ()

 

 10 

 =  = 24 

   = 12 

 = 11  = h1

  = 5   = h2
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A B

C D

E

F

G

24 

11
 


5 


 l

8 

3 




l  =  GD = 2 2 2 212 5 13r h     

 =  + 

=  2rh1 + rl

=  r (2h1 + l)

=  
22

12(2 11 13)
7
   

=   
2 2 1 2

3 5
7


 

=  22 × 60 

= 1320 

=  10 

   =   

=  10   1320

=  13,200.

 


(i)  70 

(ii) 

  = 8 

        r = 
2

d
= 

8

2
 = 4 

        = 3 

 (l ) = 2 2h r

= 2 23 4

= 25  = 5 

= rl
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 = 
1

3
 r2h

= 
1 22

3 7
  × 4 × 4 × 3

= 
352

7
 

(i) 

=  × 

= 
440

7
 × 70

= 4400

(ii) 

=

= 
352

7
 ÷ 3.5

= 
352

7
 × 

1

3.5
 = 14.36

= 14  ()



1. 


2. 

3. 

(i) (ii) 

4. 
176 

5. ° 


6. 
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5.2 

6.
8 




7.  1159
5

7
 254

4

7
 


8. 




9. 

  = 3.14 

10. 



11. 



12. 12 96
15


3 2

1 1 1 1 1

2 2 2 2 2

r h l A V
= = =

r h l A V

   
   

   



         (i)    (ii)    (iii)



 (i)
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?







    
      








      





      



 (r)    (r)    


   = 4   

=  4 r2

= 4 r2

‘r’ 
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 =  
2

1
 

                          = 
2

1
4r2

                          = 2 r2

    = 2 r2



 = r2




 =  + 

= 2 r2 + r2

= 3 r2.

 =  3r2.


1. r 

  (i) 

(ii) 

(iii) (i)  (ii) 
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r

| ¾sÁ$T&Ž 
uó„Ö$T

(i) (ii) (iii)






A  = A1 + A2 + A3 + ..... n 
= ‘n’ 




2. 

   






1. (i)  ‘r’ 

2. ‘r’  ‘n’ (ii)

3.             
A1, A2, A3..... 



 = 
1

3
 ×  × 

= 
1

3
 AA1r

4. ‘n’ 

‘n’  = 
1

3
 AA1r + 

1

3
 AA2r + 

1

3
 AA3r + ..... n 

= 
1

3
r [A1 + AA2 + A3 + ..... n ]

7 
7 
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r=3        d=5.4 

5. 

 (i.e. 4r2).

 = 
1

3
(4r2) r

= 
4

3
 r3

 

  = 
34

3
r

‘r’ 

        



  = 
1

2
 

31 4

2 3
r 

3r
3

2






1.               


2. 




 = 4r2

         4r2  =  154 154r
7

22
4 2 

          2

2
2

2

7

224

7154
r 






           
7

3.5
2

r    

r

d
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35 ™d+.MT. 5 ™d+.MT.



   

  


 R, ‘r’, 

  R = (r + 5)   = (35 + 5)  = 40 

 =  +  + 

= 2R2 + 2r2 + (R2  r2)

=  (2R2 + 2r2 +R2  r2)

  
2 2 2 222 22

(3 ) (3 40 35 )
7 7

R r      

         
6025 22

7


 

          =  18935.71 ().





 
17.6 = 2r

 7
17.6

2 22
 




                    = 2.8 

 = 2r2

22
2 2.8 2.8

7
     

= 49.28 
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2 22
4 4 3.5 3.5

7
r      

   = 154 

   


 


 = 
3r

3

4


                    
4 22

4.9 4.9 4.9
3 7

     

                 = 493  ()

=

 =

== ()

 

  = 

3r
3

2


2 22
3.5 3.5 3.5

3 7
      

= 89.8  ().
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1. 

2.  1018
2

7
 

3. 

4. 


5. 


6. 
( = 3.14 )

7. 


8. 


9. 


10.  3
1

3
 



11. 

12. 



1. 



2.  ‘l’,  ‘b’,  ‘h’ 

 = 2 (lb + bh + lh)

 = 2 h (l + b)

 = lbh
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3.  ‘l’ 

 = 6l2

 = 4l2

 = l3

4. 



1

3
 

5. 



6. ‘r’ ‘h’ 

•  = 2rh

•  = 2r (r + h)

•  = r2h

7. 



8.  (l) 
l2 = h2 + r2

9. ‘r’  ‘h’   ‘l’ 

•  = rl

•  = r (r + l)

10. 

 
1

3


= 
1

3
 r2h.

11.              
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8   8 

(i) 
(ii)



* (Magic Square) 


-(i) -(ii)

12. ‘r’ 

•  = 4r2

•  = 
4

3
r3

13. 

•  = 2r2

• = 3r2

•  = 
2

3
r3
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1 

    1 
 1 

1  1 

1 
 1  1 

 1 

2.4 

6 

2.4 

6 
I II

    
    


() 10 , 215 , 2 , 3 



(1 )  

(1 ), 1 (1 ), 1 
(1 ) 



III


   

    
 I, II    
III  IV

     III

 IV 
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P

Q

X Y

A

B
C

Z

E F

2.4 

5 

2.4 

5 
III IV

v

I, II 

    
   
III, IV





 (V) 


III IV





X, Y Z X
P Q Y A, B, C Z E, F 


X  = P + Q 

   (Y) = (A) + (B) + (C) 

(Z)  =  (E)  + (F) .




(i) 
A, B (A) = (B) 

(ii) 
X (non-overlapping)P, Q 
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1 

1  


A

D

B
6.5 

C

12
 






4 







A B

D C

5 




       


ABCD AB 5 
BC  4 

AB 5 BC 4 

()

5   4 
20 

‘l’ ‘b’ 
‘lb’  
“   ” 

 

 1.  15 6 

 2.  1  = 1002 



1. ABC o90ABC  ,  AD = DC, AB = 12 
 BC = 6.5   ADB 
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B

C

A D

3 

3 

E

8 

CD

A B

O

A

D

B
E F

C

P

S

T

R

U

Q A D

B C C

P

BA

D

17 

9 

S

P

8 

Q

R

12 

2. PQRS QPS = SQR = 90°,  PQ = 12 ,  PS = 9 , QR = 8 
SR = 17 PQRS  ( PQRS )

3. ADCE ABCD 
(ABCD )

4. ABCDAC

 BD  ‘O’  
(AOD) = (BOC) 
(
)
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A1

D1 C1

E1B1 F1
P1 Q1

S1 R1

U1 A1 D1

B1 C1

A1 P1 B1

C1D1

T1

P Q

RS

T

P A B

CD

Q

S R

A B

CD

P

A B

D C

P P Q

S R

M N

(i) ABCD EFCD CD.

ABCD EFCD CD 
(ii)  PQRS TURS (iii) ABC DBC

BC  (iv) ABCD PCD DC 
             
AB, EF PQ, TU  (i) 
A, B, E, F P, Q, T, U (iii) (iv) 



             (v)                               (vi)      (vii)           (viii)

(v)A1B1C1D1 
E1F1C1D1 A1F1 D1C1A1, B1,

E1, F1 A1F1 || D1C1 (vi) 
P1Q1R1S1 T1U1R1S1 S1R1 P1U1 S1R1 
 (vii) (viii) 









(a) (b) (c) (d) (e)
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11.5

D C D1 C1

A B A1 B1

P A Q B

D C



  



  ABCD  PQCD 



DC 
PB DC  
DCQA 
DAP CBQ 

(PQCD) = (ABCD) 


ABCD PQCD DC 
DC PB 

DAP CBQ 
PD || CQ  PB  DPA = CQB

 AD || CB  PB  DAP = CBQ

 PQCD PD = QC  
DAP, CBQ 
(PQCD) = (AQCD) + (DAP)

  = (AQCD) + (CBQ) = (ABCD) 



  



AB = A1B1 A1B1C1D1 ABCD 
A  A1  B  B1 C1, D1  C, D 
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F

A

D

G

CE

B

F E

A B

HC





 ABCD ABEF DG, AB 

(i)  (ABCD) = (ABEF) 
(ii)  (ABCD) = AB   DG 

 (i) 
   (ABCD) = (ABEF) ..... (1)

 ()
   (ii) (ABCD)  = (ABEF) (  (1) )

=  AB   BE  (  ABEF )

=  AB   DG  (  DG   AB AB   DG = BE )

(ABCD) = AB   DG 




 ABC ABEF  AB 

AB EF (ABC) =  
1

(ABEF)
2



 BH || AC BFE  H 

 ABHC 
BC 

  (ABC) =  (BCH) 

    =  
1

(ABHC)
2



ABHC   ABEF AB AB ||  EF 


  (ABHC) = (ABEF)

(ABC) = 
1

(ABEF)
2





    12   16     

 ABCD AB, BC, CD  DA  M, N, O  P 
MNOP.
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D C EF

A B

CD

A B

E

F

A B

CD O

N

M

P

CD

A BE

G

H F

P, N PN || AB PN || DC ()




   ABNP   MNP   PN  
PN AB 

(MNP) = 
1

2
  (ABPN)  .....(i)

(PON) = 
1

2
 (PNCD)  .....(ii)

= 1 2
1

d d
2
  

(i), (ii), (iii) 

(MNOP)  = (MNP) + (PON)

= 
1

2
 (ABNP) + 

1

2
 (ABCD) 

= 
1

2
 (ABCD) 

= 
1 1

12 16
2 2
      = 48 



1. ABCD 36  .
AB = 4.2  ABEF 


2. ABCD     DC  
 AE AD 
CF .

AB = 10   AE = 8 
CF = 12 AD 

3. ABCD AB, BC, CD

AD E, F, G

H (EFGH) 
1

(ABCD)
2
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A D

B C

D P C

BA

Q

CD

A B

P

RS

A Q

X

P B

S A R

P Q

5. ABCD  P Q 
DC AD 
APB = BQC 

6. ABCD P 


(i)  (APB) + (PCD)  1
(ABCD)

2
  

(ii)  (APD) + (PBC) = (APB) + (PCD) 

(AB P )

7. 


8. PQRS ABRS 
BR X 

(i) (PQRS) = (ABRS)

(ii) (AXS) = 1
(PQRS)

2


9. PQRS 
RS P, Q 


        


10. 


 

 ABC  DBC BC   AD

BC 
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A

B C B

D

C

A D

B C

EF

B

P

F A D E

C

B

P

F A D E

C








ABC DBC BC BC, AD 
  AD CE || AB, BF || CD  
AECB FDCB BC BC EF 

(AECB) = (FDCB) .   ()

(ABC)  = 
1

2
 (AECB) ...(i)

(DBC) = 
1

2
 (FDCB)  .... (ii)

(i), (ii) , (ABC) = (DBC) 
ABC DBC 



 
ABC DBC 

  
AC BD P 
CE || BA BF || CD AD E F 


(PAB) = (PDC) 
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CB

A D

E

A

B E D C

CB

A D

E F




ABC AD || BC CD =BA 

ABCD AC 

ABC   ACD  

ABC = ACD ()

 ABC = 
1

(ABCD)
2



AE BC 
(ABCD) = BC   AE 

(ABC) = 
1

2
 (ABCD) = 

1

2
BCAE

ABC = 
1

2
   BC   AE 




  BC     ABC,

DBC 
        

A, D 


  
 ABC AD 
ABD ADC BD DC 

AE BC.  

 1
( ABD)

2
    BD   ADB 

1
BD AE

2
  

1
DC AE

2
        (  BD = DC)

1

2
   DC   ACD 

 =  (ACD) 
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D

A

ECB

A

B

E

D C

 ABCD AC DE || AC BC E
(ABCD) =  (ABE) 

  (ABCD) = (ABC) + (DAC) 

DAC EAC AC

DE || AC  

(DAC) = (EAC)        ()



(DAC) + (ABC) = (EAC) + (ABC)

  (ABCD) = (ABE) 

  AP || BQ || CR.  (AQC) =  (PBR) 

 ABQ  PBQ  BQ

AP || BQ 

 (ABQ) = (PBQ)              ...(1)



CQB) = RQB)     (BQ BQ || CR) ...(2)

(1), (2) 

(ABQ) + (CQB) = (PBQ) + (RQB) 

AQC = PBR 


1. ABC (), AD 

 E 

(i) ABE = ACE 

(ii) ABE = 
1

( ABC)
4
 

2. 
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D C
O

A B

A

D

C

B
O

A

DB C

EF

A

D

B C

E

X

B C

E A F Y

3. ABC ABD 

AB   CD  AB   O 
  (ABC)  = (ABD)  


4. ABC   D, E, F 
BC, CA AB 


(i) BDEF  

(ii) DEF) = 
1

( ABC)
4
 

(iii) BDEF = 
1

( ABC)
2
 

5. ABC D  E 
 AB, AC   
(DBC)  = (EBC)   DE || BC 


6.  BC  A XY

 BE || CA CF || BA

XY E F 
(ABE) = (ACF) 

7. ABCD AB || DC
AC BD O 

(AOD) = (BOC) 
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P Q

R S

A B

A B

E

D C F

A

G

F
N

M

B

D E

CY

X

8. ABCDE B  AC 
DC F 

(i) (ACB) = (ACF) 

(ii) (AEDF) = (ABCDE) 

9. (RAS) = (RBS) 
[(QRB) = (PAS) 
PQSR RSBA 

10. 




 

ABC A . BC, CA  AB BCED,  ACFG

ABMN  DEAX  , BC  Y    DE  X.
 AD, AE  BF, CM ().



(i) ABDMBC 

(ii) (BYXD) = 2 (MBC) 

(iii) (BYXD) = (ABMN) 

(iv) FCB  ACE

(v) (CYXE) = 2 (FCB) 

(vi) (CYXE)  = (ACFG)

(vii) (BCED)  = (ABMN) + (ACFG) 

(vii) 
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12

43

1

2

3

4 12

3 4




      








  

1. 


2. 


3. X P 
Q (X) = (P) + (Q) 

4. 


5. 


6. 


7. 


8.    


9. 
10. 
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SCALE

A

F
E

DO

B

C

5 cm.



‘O’








 
  ‘O’         


A, B, C, D  EFOA, OB, OC, OD,

OE OF 5 
 ‘O’ 


‘O’ OA OB OC  
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B

C E

A
D

X

W
T

RU

P Q

O

V
S

A B

C
D

P

Q
arc

A B

(i)





 1. A 

 2. 

(i) 
(ii) 
  (iii) 






















 CD , AB   PQ   


(i) A B 
(i) 

AB AB  
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A B

C

D

O

X

X

D

C

B

A

(iii)


 






C

O

A

B
(ii)

OC



A

B

C

A

B

C

D












a

r

r

t





 


iiACB  

       


(iii). ACB  ADB  














1. ‘O’ 

(i)  AO (ii)      AB (iii)  BC

(iv) AC (v) DCB (vi)   ACB

(vii) AD (viii)  

2. 

i.  (      )

ii.  (      )

iii.  (      )

iv.  (      )

v.  (      )

vi.  (      )

vii.  (      )
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P

O

Q

R

S
O

G
E

C
A

H
F

B
D

O

C

D
B

A

D

O

B

A





 




 


‘O’ A B ‘O’ A, B 

AOB  AB  


 POQ, PSQ  PRQ 

i. ‘O’  PQ   POQ.

ii. PQ 
S R PSQ  PRQ

 ‘O’ AB , CD , EF  

GH  



GH > EF > CD > AB 







‘O’    AB

CD 

 ‘O’  A, B, C  D AOB 
COD        
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D B

A C1

3

4 2

D

A

4

B

C

2

O



‘O’ AB  CD  
AOB COD.

AOB = COD

 AOB COD 

   AOB   COD 

                                      AB = CD ()

                                      OA = OC ()

                                      OB  = OD ()

              AOB    COD ()

AOB  COD ()








    ‘O’  

A, B, C D 


AC , BC , BD  AD 

1, 2, 3 4 

(1,3) (2,4) 

AD BC   AC BD 





O

C

D
B

A

SCERT, T
ELA

NGANA



266 

Q

N

R

P

M

O

P

Q

S

R

A B

O

P

O

C

DB

A

P S

Q R

O



 



PQR  MQN

PQR  MQN 

PR = MN? ()



1. AB =CD AOB = 900 COD 

   2. PQ = RS  RS = 480.

OPQ  ROS 

  3.PR  QS PQ = RS 

 


• ‘O’  AB  
‘O’ AB  

• AB   P 

• PA PB PA = PB 



O A  B OPA  OPB
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C
A

B

A B

O

M

P QR
R1

R2

P
O

O O

A B
D


‘O’ 

AB 
‘D’

AD=DB 
ODA=ODB
      




‘O’  AB  ‘M’ 

OM , AB 

       ( OA , OB  OAM  OBM )

     
‘O’ ‘O’ 

 
‘P’ ‘P’


P  Q 
P Q 



P  Q   PQ       
R, R1 R2 R, R1

R2 RP, R1P  R2P 
‘Q’ ()






A, B  C 
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R P
C

A

Q B S

O

R P
C

A

Q B S

O

A B

C

S

O
R

P

X

75°
5 

7 

Q

AB   BC  PQ


  RS


 
‘O’


‘O’ AB 
 OA = OB. .....(i)

 PQ


 A, B 

‘O’ BC  
OB = OC         ..... (ii)

(i)  (ii) 

OA = OB = OC ()

A, B  C  ’O’. ‘O’ 
OA B C  A, B  C 




: ACABC

‘O’ OA  OB  OC 
‘R’ 






 AB = 5;  B = 750   BC = 7ABC 

AB= 5 B = 750  B 
 BX   B  7   
BX


  C C A  ABC 

AB   BC  PQ


  RS


 PQ


 RS


 ‘O’. ‘O’ OA 
B  C 
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O

B C DA E

A

B
C

N

D
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O

O

AA B

O

AA B

D

C

D

C

OB

A C

D

55°
55°

5 










AB  CD 
‘O’‘O’ 
   ‘O’ 









 ‘O’ AB = CD OM ON 
AB   CD   OM = ON 





 O,AB = 5  CD .
   AOB   COD 

OA = OC ()

OB = OD ()

AOB = COD

  AOB  COD (
        AB = CD ()

       AB = 5  CD = 5 

  ‘O’ 
AD B C AB = CD



‘O’    AD  
B  C 
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OP

A

D

B

C
Q

L

M

E

O

A B

D

C

 AB = CD

  AD OE  

  ‘O’ AD  OE  AD  

 AD  OE  ()
AE = ED ..... (i)

‘O’  BC  AD  OE 

 BC OE  ()
BE = CE ..... (ii)

 (ii)  (i) 

AE - BE = ED - EC

AB = CD


1. 

(i)  ABC AB = 6, BC = 7 A = 60o.

(ii)  PQR PQ = 5, QR = 6 RP = 8.2

(iii)  XYZ XY = 4.8, X = 60o   Y = 70o

2. AB = 5.4A, B 

3. 


4. 


5.  ‘O’  AB  CD   AB  
 AD = BD 
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P
Q

O

R

(i)

O
P Q

R

(ii)

P Q

R

O

(iii)

O

A B
(i)

)
)


(i)  AB   AB  

A B 

 ‘O’ 
‘O’ 

 (ii)  ‘O’  AB  

CD  AB = CD AOB = COD

AB  CD  
 ( AOB  DOC )


[]

 

‘O’ 

PQ   (i) (ii) 
(iii) 

R R P,  Q



PQ R PRQ 
POQ



  (i)  (ii)  (iii)

PRQ

POQ

         

‘O’


O

A B

CD

(ii)
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ORP = OPR = x 
POS = 1

1 = x + x = 2x

ORQ = OQR = y 
SOQ = 2

2 = y + y = 2y

POQ =  1 + 2  = 2x +2y

= 2 (x+y) = 2 (PRO +  ORQ)

POQ = PRQ

(iii) P Q

R

O

S

(i)

P Q

R

S

x

x y

y
1 2

O (ii)

RP

Q

S
O






 ‘O’ 

PQ  POQ

R (PQ  ) 

(i) PQ  , (ii) PQ   (iii) PQ  


R  ‘O’ S  ()

 ROP 

OP = OR  ()

ORP = OPR ().

POS  ROP ()

POS = ORP + OPR  2 ORP ..... (1)

()

ROQ 
SOQ = ORQ + OQR   2 ORQ..... (2)

()

(1)  (2) 

POS + SOQ = 2 (ORP + ORQ)

 POQ = 2 QRP  ..... (3)
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A B

C

O

xo

40o

O
P Q

R

P

O

Q R
S

A

B

C




 ‘O’ PQ  PRQ = 90o 



 ‘O’ PQ  

POQ = 180o [180o]

 POQ = 2 PRQ [ 
]

PRQ = 
o

o180  
90

2


 x° 

  ACB = 40° 

AB

              AOB = 2 ACB =2  40° = 80°

     x° + AOB = 360°

 x° = 360° – 80° = 280°

 



‘O’ AB (). P, Q, R  S
AB P, Q, R S 
APB, AQB, ARB ASB 

    AOB = 2APB ()

       AOB = 2AQB ()

       AOB = 2ARB ()

      AOB = 2ASB ()

APB = AQB =ARB = ASB
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A

D

B

C

40°
O

A

D

B

C

100°

O

A

D

EC

B A

E

D

C

B

 : P, Q, R, S A, B 




 


  A, B  AB C 
D AB ACB ADB 

 A, B, C  D 

A, B C 

ACB = ADB D = ‘D’ 

E ‘E’ AD AD

A, B, C  E 

ACB = AEB ()

 ACB = ADB 

 AEB = ADB

E D   ()

E  D 



1. ‘O’ 

AOB = 100° ADB 

2. BAD = 40°  BCD 
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P Q

O

M

R

N

S

70°A
O

B

C

D

A B

CD

Q

P R

O

120°

S

A

D
C

B

A

D
C

B

A B

O

M

3.  ‘O’ POR = 120°PQR 
PSR 

4.  ‘O’  OM = 3 
    AB = 8

5.  ‘O’   OM , ON  

 PQ , RS
OM = ON  PQ = 6  
RS 

6. A    ABCD  
BD = 4 

7. 


8.  ‘O’  AB , CD  
AOB = 70° OCD 


A, B, C D

ABCD 



A, B, C  D 

   ABCD    



SCERT, T
ELA

NGANA



276 

A

D

C

B

120°

A

D

C

B

x

y
O

 A B C D A+C B+D

1

2

3

4



 

ABCD 

A +  C = 180°

B + D = 180°

O,A; O,C 

 D = 
1

2
 y () ..... (i)

B = 
1

2
 x () ..... (ii)

(i)  (ii) 

D + B = 
1

2
y + 

1

2
x

D + B = 
1

2
 (y + x)

B + D = 
1

2
 × 360°

B + D = 180°

 A + C = 180°

  A = 120° C 

 ABCD 

  A + C = 180°

1200 + C = 180°
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E C

BA

D

A

E

C

B

D

(i) (ii)



180o



  180o 


 ABCD 

ABC + ADC = 180o

DAB + BCD = 180o

ABCD 

 A, B C 

D A, B, C, D 

D CD  CD E 

AE  

ABCE ()

AEC + ABC = 180o []

ABC + ADC = 180o 

AEC + ABC  = ABC + ADC AEC= ADC

ADE 



AEC = ADC 

A, B C D 

A, B  C D 

A, B, C D ABCD 

 AB  CD  AC


 BD


 
E  AEB = 60° 

 OC, OD  BC 
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(iii)(ii)(i)

85
110

o

x
yo

o

30o

xo yo

50o

x

y

O

o

o

A

D
C

B

E

O

 COD = 60°

 CBD = 
1

2
 COD ()

 CBD = 30°

 ACB = 90° ()

 BCE = 180° - ACB = 90°

 CEB = 90° - 30° = 60°,   AEB = 60°



1. x  y 

2. ABCD A, B, C 
 A + C = 180° D 

3. 

4. 

5. 


(a) 

(b) 

(c) 

(d) 

(e) 

(f) PR   PQRS 
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(i) (ii) 30°, 45°, 60°, 90° 120°

AB 

 

AB 

 A 
1
2 AB 

A BO

Q

P

13
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A BO

Q

P

 ‘B’

 P Q P, Q 

 PQ, AB ‘O’

POQ AB 

“ AB   PQ ”


A P, Q B  P  Q 





 

s  PAQ  PBQ   

AP = BP ; AQ = BQ 

                PQ = PQ 

PBQPAQ  

 BPOAPO  

s APO BPO  

         AP = BP 

 BPOAPO  

        OP = OP 

BPOAPO  

 OA = OB  BPOAPO  

 AOP + BOP  = 180° 

APO = BPO

AOP = BOP = 
180

2


 = 90° 

PO  POQ


 AB  
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A

B
C

D

E
A

B
C

D

E A

B
C

D

E

F

A

B
C

D

E

F



  ABC  

  

  ABC  

    B    BA


,  BC


  D, E  


 E D F 


 BF    ABC 

D, F E, F 




 

s  BDF BEF  

   BD = BE 

   DF = EF 

   BF = BF 

BEFBDF  

 EBFDBF  

 BF  ABC .
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B

D

E C

A

F

B

D

E C

A
F

A D B

A

E

D B

A

E

D B

C



BEFD 


1. 2.

60° 

 A AB BAC = 60° AC 

  

 AB      A  AB  D 


 D E 


 : E  AC


 

 BAC = 60° 

D, E 




 

  ADE 
AE = AD 
AD = DE 
 AE = AD = DE 

 ADE  
EAD = 60° 

BAC  = EAD  EAD   BAC 
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1. 

(a) 90o (b) 45o

2. 

(a) 30o (b) 22
o

2
1 (c) 15o

(d) 75o (e) 105o (f) 135o

3. 4.5 

4. 

[]

 













 BC = 5  AB + AC = 8   o60ABC 

ABC 

 

60°

5 
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 ABC 

(AB + AC = 8)

A 

 AB + AC = 8 BA D BD = 8 


  BD = BA + AD = 8 

 AB + AC = 8 ()

     AD = AC

BD A 

A C D 

CD   BD   AA


AB + AC = BD 

 BC= 5 

B  o60CBX   

B 8  (AB + AC = 8 )

BX  D 

 C, D CD 
BD A 

 A, C ABC 




A CD  

 AC = AD 
AB + AC = AB + AD

    = BD

    = 8 

8 


.

60°
B C

D

5 

8 




60°
B C

D

X
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8

60°
B C

D X





5 
60°

B C

X

5 

8

60°
B C

D
X
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BC = 6  o60B    AB + AC = 5ABC 





ABCBC  B  AB>AC

AB  AC AB<AC AC-AB 


(i) AB > AC

 BC = 4.2 , B  = 30o AB   AC =

1.6 ABC 

 

 ABC 

(AB   AC = 1.6 )

 AB   AC  = 1.6 AB > AC 
AD = AC  AB  D  
 BD = AB   AC = 1.6 
C, D 
 A BD 
BDA, C 

ABC 

 
 BC =

4.2  B  = 300

  BD = 1.6 
(i.e. AB - AC)

BCD 

30°B

D

C
1.6 

4.2 

X

A

B C
30°

4.2 

30°

A

B

D

C
1.6 

4.2 

X

30°

A

B

D

C
1.6 

4.2 

X
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     B 
 C     


 A, C ABC 

(ii) AB < AC 

 BC = 5 , B = 45o  AC AB = 1.8  ABC 



  ABC 

AC AB = 1.8 


  AB < AC   AC AB = 1.8 BD  AD = AC AB 
D 

BD = AC AB = 1.8   (  BD = AD  AB  AD = AC)

C, D CD A 

   BC = 5  BX CBX = 45° 

B 1.8  (BD = AC AB)  BX  BC 
D 

   D, C 

   BX  A  A, C 
ABC 



ABC  BC  B DC  
A 

  AD = AC 

 AB  BD = AC

 BD = AC  AB 

  = 1.8 

30°

A

B

D

C
1.6 

4.2 

X

45°


A

B C

D

X

5 

1.8

45°
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A

B C
60° 45°

X Y
11 


ABC   B   C   AB + BC + CA   



 ABC  B  = 60o, C  = 45o 

     AB + BC + CA = 11 

   

 ABC 

()

  AB + BC + CA 
 XY  B  YXL 

C   XYM  
A
.

AX


 XY  B  AY


C   AB,

AC ABC 

  XY = 11 

( XY = AB + BC + CA)

 YXL  = 60o  XYM = 45o 


 A 
A, X A,Y 

YX

A

B C

P

M

L

Q

R

S

60° 45°
11 

YX

M

L

60° 45°
11 

YX

A

B C

P

M

L

Q

R

S

60° 45°
11 

 AX   AY   

 XY B C


A, B A, C 

ABC 
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AX PQ B 

 XB = AB  CY = AC

AB + BC + CA = XB + BC + CY

                 = XY

 AXBBAX   (   AXBXB = AB) 

 AXBBAXABC 

     (ABC ).

  = AXB2

  = YXL

  =  60o.

 oACB XYM 45     

 B  = 60°  C  = 45° 



 760° 

 

  60°  (
) 

‘O’ AB C = 60°

ACB 

AXB  C 
60°

ACB = 60°  AOB = 60° × 2 = 120° ()

OAB  OA=OB () 

OAB = OBA = 
180 120 60

 =  = 30°
2 2

   

OAB OA  OB 

O

A B

C

7 

X

A B

C

Y X

60°

7 
30° 30°

O






(  YXL = 
60

2


 = 30°

  XYM = 1
2

45
22

2


 

)

SCERT, T
ELA

NGANA



290  

A B AB = 7 

 BAX = 30° YBA = 30°  AX


,

BY


 O 

[60o 
30o ]

  ‘O’ OA 
OB 

   
‘C’ A, C 
B, C  ACB = 60°


ACB 




OA = OB ().

 OAB + OBA = 30° + 30° = 60°

 AOB = 180° - 60° = 120°

AXB   120°.

 ACB = 
120

 = 60°
2



ACB 








1. BC = 7 , B  = 75°  AB + AC = 12  ABC 

2. QR = 8 ,  Q  = 60°  PQ  PR = 3.5  PQR 

3. Y  = 30°, Z  = 60°  XY + YZ + ZX = 10  XYZ 

A B

Y X

7 
30° 30°

O

A B

Y X

7 
30° 30°

O

A B

C

Y X

60°

7 
30° 30°

O
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Cevian



‘n’ 

4. 7.5 15 


5. 5  

i. 90° ii. 45° iii. 120°



1. 


2. 

• 

• 

• 60° 

3. 

4. 

5. 

6. 
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1. 

2.       

a) *

b) 

c) 

d) 

e) 

 




        

 


       


       
       


spinner
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A B
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2. 
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• Topface

•  Topface 


• Topface
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50     22    28

  

60    26    34

   

70 ...... 30 ...... 40

80 ...... 36 ...... 44

90 ...... 42 ...... 48

100 ...... 48 ...... 52
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 ()

1 2 3 4 5 6

25 4 3 9 3 3 3

50 9 5 12 9 8 7

75 14 10 16 12 10 13

100 17 19 19 16 13 16

125 25 20 24 18 16 22

150 28 24 28 23 21 26

175 31 30 33 27 26 28

200 34 34 36 30 32 34

225 37 38 40 34 38 38

250 40 40 43 40 43 44

 275 44 41 47 47 47 49

300 48 47 49 52 52 52

 




Trial






 ()



 ().




Event
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‘A’ 


           









 1

2
 

 1

2
 

 P(H) = 
1

2
 = 0.5  50% 









 3

6
  

1

2

A 

P(A) =



 (a) (b) 
(c) (d) (e) 
 (f) 

 (a)  
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b)   4

c) 

=        =   
1

4

d)  = 
3

4

[]

e)  = 
1

4
.

f)  = 
2 1

4 2
 .



1. 

a) 

b) 

c) 

()

d) 

()

e) 

     (a)      
 (b) 

 (a) 


 1  2 3   4  5   6

(P)  1/6
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(b) 

P(1) +  P(2) +  P(3) + P(4)+ P(5) +  P(6)

= 
1

6
 + 

1

6
 + 

1

6
 + 

1

6
 + 

1

6
 + 

1

6
 = 1







      

     
   

  


 5 1 1, 2, 3, 4, 6 1/6
  5  6
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                    0 < < 1

a)  = 1

         b)    = 0

    

1. 



      
      

    
  

(1) (2) (3) (4) (5) (6) (7)

1 20 20 7 7
7

20

20 7 13

20 20




2 20 40 14 21
21

40

40 21 19

40 40




3 20 60
4 20 80
5 20 100
6 ..... ....

7 .... ....





2. 





 

 1 2 3 4 5 6
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(1) (2) (3) (4)

1

1 +2

1+2+3

1+2+3+4

1+2 +3+4+5

 
1

6
 

   


1

6





3.  
   






   
   

20
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1
1 + 2
1 + 2 + 3
1 + 2 + 3 + 4
.... .... ....







  
    

  
  

            (1) (2) (3) (4)

1

1 + 2 

1 + 2 + 3 

1 + 2 + 3 + 4 

.... .... ....




 


 (Red) Orange) (Purple) (Yellow) Green)

 185 195 210 206 204

 (a)  (b) 
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Red

G
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O
range

Purple

Yellow








(a) 




(b) 

P() =  

= 
1

5
  = 0.2.



P(), P(), P()   P()  
1

5
  0.2.

(c) 

P   =

         =  
185

0.185
1000




(b) (c)  (c) (b) 


           



  
 2  3 5

3 - 10  24 35

11 - 16  42 53

17 - 40  121 97

41- 60  51 43

60  18 13
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a) 

  = 24 + 35 + 5 + 3 = 67

 = 505

P( < 10 ) = 
67

505

b) 
  = 53 + 35 + 5 = 93

P(  < 16 ) =  93/505

c) 

  = 121 + 51 + 18 = 190

P( > 17 ) = 
190

505
 =  

38

101

d) 

 = 51+43+18+ 13 = 125

P(  > 40 ) = 
125

505
 = 

25

101

e) 

  = 5 + 35 + 53 + 97 + 43 + 13 = 246

P( ) = 
246

505

 

A, B  C 


dart
A 

  A 


= 2(3)
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=  2r

 =   2 2R r



A


(A)  =  2(3)   2(2)

(A) P(A)

P(A) =

=  
2 2

2

(3) (2)

(3)

  


=  
9 4

9
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5

9
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2.  C 
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Red

Red

Green

Green



1. 


   a) 

    b) 

    c) 

2. 

            

a) 

b) 

3.   

   a) 

b) 

c) 

d) 

e) 

4. 


a) 

b) 

i.e. , P(), P(), P()  P()

c)  
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a)  b) P 
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2 cm

6. 

4.97, 5.05, 5.08, 5.03, 5.00, 5.06, 5.08, 4.98, 5.04, 5.07, 5.00



7. 



  

 0 1 2 3 

 18-29 440 160 110 61 35

30- 50 505 125 60 22 18

50  360 45 35 15 9
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1. 2. 3 + 2 = 5

3. 4. 4 > 8

5. 6.

7. 8. x + 2 = 7

9. 10.
.

11. 12.

13. x < y 14.

 4>8, 

x + 2 = 7  x = 5   x < y x, y 

15
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1.  2. 

3.  4. 


















           


 



1.  2. 

3. x  4. 
4x + x = 5x

5.  6. 

7.  8. 
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11.  12. 

13. x  2x > x 14. 
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x 2x > x 

(x = -1 or -
1

2
....) 2x > x.



 
i.  x  3x > x.

ii. x  x2   x.

iii. 
iv.  90°.

v. 

i. x > 0  3x > x.

ii. x   0  x   1  x2   x.

iii. 0  2 
iv. 90°.

v. 



1. 
i. 27 ii. 

iii.  2°C. iv. 

v.  vi. 28 

2. 

i.  350° ii. x  x2   0.

iii.  iv. 

v. 

3. 

i.  ii. 

 

iii.  x  3x + 1 > 4. iv.  x  x3   0.

v. 

4. x > yx2 > y2 
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A V 8 5
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i. ‘0’ 5  30 ‘0’.

 30, 5 30  ‘0’ 30, 5 


ii. 

 
(i)(ii) 
(iii)


  180°

180°5  101



  






1. :
i.  


ii.  X  X 
iii. (Gulag) 


iv. 

All Presidents are smart. 
I am smart.
Therefore,  I am a President.
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B 3 U 8

0

10

20

30

40

50

60

70

80

90

1

11

21

31

41

51

61

71

81

91

2

12

22

32

42

52

62

72

82

92

3

13

23

33

43

53

63

73

83

93

4

14

24

34

44

54

64

74

84

94

5

15

25

35

45

55

65

75

85

95

6

16

26

36

46

56

66

76

86

96

7

17

27

37

47

57

67

77

87

97

8

18

28

38

48

58

68

78

88

98

9

19

29

39

49

59

69

79

89

99

2. 



3. 



a.  9 
b.  10 
c.  7 
d. 
e.  11 
f.  200 
g. 
h. 
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T1 T2 T3 T4

T1 T2 T3 T4 T5 T6

2 6 12 20 ? .....

+4 +6 +8 +10

T1 T2 T3 T4T1 T2 T3 T4T
3

180°



 4


           




          




 n, n + 1, n + 2

 

(a) 

(b) 100 

(c) n 

T1 = 2, T2 = 6, T3 = 12, T4 = 20 T5, T6, Tn 

Tn 





 T5 = T4 + 10 = 20 + 10 = 30 = 5 × 6

T6 = T5 + 12 = 30 + 12 = 42 = 6 × 7 .....  T7 

T100 = 100 × 101 = 10, 100

Tn = n × (n + 1) = n2 + n
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13

12

55 4

3 24

7
25

(i) (ii) (iii)

3 





3 

3 





3 





3 





4  5  6 

(i) (ii) (iii) (iv)

 :
 :

12 
9 2 12 2 15 2 18 2

14  16  18 

3 





3 

6 

(i) (ii)
 :

 :

12 
9 2 6 2

14 






1743 
6 = 3 + 3 8 = 3 + 5 10 = 3 + 7

12 = 5 + 7 14 = 11 + 3 16 = 13 + 3 = 11 + 5
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A B

4

1

2

2




















         




  
5 + (-5) = 0  0, 5 



B 
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i. 

ii. 







       


1

0
 = a a1=0 




iii. 


2   1 

 x = y  

 x × x = xy

x2= xy

x2 - y2 = xy - y2

(x+y) (x-y) = y (x - y) (x-y)

x + y = y

 x = y

 x + x = x

2x = x

2 = 1

2 = 1 2   1 
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1

1

1

1

1

1

1

1

1

2

3

4 6 4

3






 1. (i)  

 1 × 3 × 5 = 15, 3 × 5 × 7 = 105, 5 × 7 × 9 - .....

(ii) 

2 + 4 + 6 = 12, 4 + 6 + 8 = 18, 6 + 8 + 10 = 24, 8 + 10 + 12 = 30 and so on.



 2. 

-1 : 1 = 110

-2 : 11 = 111

-3 : 121 = 112

-4,  5 

-6 

 3. 

i) 28 = 22 × 7128 (2+1) (1+1) = 3 × 2 = 6

28 6 1, 2, 4, 7, 14, 28

ii) 30 = 21 × 31 × 51, (1+1) (1+1) (1+1) = 2 × 2 × 2 = 8

30 8  1, 2, 3, 5, 6, 10, 15, 30


(+1 )

 4. 

12 = 1

112 = 121

1112 = 12321

11112 = 1234321

111112 = 123454321
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1111112   =

11111112 =



 5. 

 6.  p (x) = x2 + x + 41  x,  p (x) x 
 p (x) x = 41 





 15, 2005 
15 × 2005 = 30075 

      180°      
180° 180°



          
          

   180°


      = 15101051  115 = 161051
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B

A E

DC






i.  


ii.            


iii. 



 180°.

ABC

ABC + BCA + CAB = 180°



BA C CE 

BC  D 

CE II BA AC  

CAB = ACE () ..... (1)

 ABC = DCE () ..... (2)



0°

(1)  (2) 

CAB + ABC = ACE + DCE ..... (3)

 BCA 

ABC + BCA + CAB = DCE + BCA + ACE  ..... (4)

 DCE + BCA + ACE = 180° () ..... (5)

 ABC + BCA + CAB = 180°
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ABC 

 BA  CE BC  D 


 
CAB = ACE  ABC = DCE 


ABC + BCA + CAB = DCE + BCA + ACE 







ABC + BCA + CAB = DCE + BCA + ACE = 180°







x  y 

     xy 

x, y  x = (2m  1), y = 2n  1 (m, n) 

 xy = (2m  1) (2n  1)

= 4mn  2m  2n + 1

= 4mn  2m  2n + 2  1

= 2(2mn  m  n + 1)  1

2mn  m  n  + 1 = l, l  

= 2l  1, l  N



SCERT, T
ELA

NGANA



326  

4

   2m, 2m + 2 (n   ).   2m (2m + 2), 4 

().
















 1. 

i. 

ii. x + 7 = 18

iii. 

iv. x x + 0 = x

v. 

 2. 

i. 

ii. x, y  2 2x y x y  

iii. n  2n2 + 11 

iv. 

v. 

 3. 

 4. 
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 5. x  x2 

 6. 

i. 


ii.  (425 425425
) (425425) 7, 11  13 



 1. 


 2.   


 3. 


 4. 


 5. 

 6. 

 7. 

 8. 

9. 

10. 


 11. 



12. 

13.     
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1. a. -5,  
22

7
, 

2013

2014



b.
p

q  (q  0; p, q  )

p, q  

2. (i)
3

7
(ii) 0 (iii) 5

(iv) 7 (v) 3

3. 3 5 11 17 33
,  ,  ,  ,  

2 4 8 16 32
4. 19 13 79

,  ,  
30 20 120

5.

6. I. (i) 0.242 (ii) 0.708 (iii) 0.4 (iv) 28.75

II.(i) 0.6 (ii) 0.694 (iii) 3.142857 (iv) 1.2

7. (i)
9

25
(ii)

77

5
(iii)

41

4
(iv)

13

4

8. (i)
5

9
(ii)

35

9
(iii)

4

11
(iv)

563

180

9. (i)  (ii)  (iii)  (iv) 



1. (i)  (ii)  (iii) 

(iv)  (v)  (vi) 

0 1 2-1-2

8

5

8

5
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2. : -1, 
13

7
, 1.25, 21.8 , 0

 : 2 , 7 ,  , 2.131415....., 1.1010010001.....

3.
5

3
 

4. 0.71727374....., 0.761661666..... 5. 5 2.236

6. 2.645751 8.  5, 6

9. (i)  (ii)  (iii)  ( 3 ) (iv) ( 9 )

(v)  (vi)  (
3

7
)



1. (i) 10 + 5 5  + 2 7  + 35 (ii) 20

(iii) 10 + 2 21 (iv) 4

2. (i)  (ii)  (iii)  (iv) 
(v)  (vi)  (vii) 

3. (i)  (ii)  (iii)  (iv) 
(v)  (vi) 

4. 

5. (i)
3 2

7


(ii) 7 6 (iii)

7

7
(iv) 3 2 2 3

6. (i) 17 12 2 (ii) 6 35 (iii)  
3 2 2 3

6


 (iv) 

9 15 3 10 3 21 14

25

  

7. 0.328        8.   (i) 2   (ii)  2           (iii) 5    (iv) 64  (v) 9 (vi) 
1

6
        9. 8

10. (i) a = 5, b = 2 (ii) a = 
19

7


, b =

5

7
11.  6 5


1. (i) 5 (ii) 2 (iii) 0 (iv) 6

(v) 2 (vi) 1
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2. (i)  (ii)  (iii)  


(iv) .
(v) x 
(vi) 

3. (i) 1 (ii) 1 (iii) 2 (iv) 2

(v)
2


(vi)

2

3


(vii) 0 (viii) 0

4. (i)  (ii)  (iii)  (iv) 
(v)  (vi) 

5. (i)  (ii)  (iii)  (iv) 
(v)  (vi) 



1. (i) 3 (ii) 12 (iii) 9 (iv)
3

2

2. (i) 1, 1, 3 (ii) 2, 4, 4 (iii) 0, 1, 8 (iv) -1, 0, 3

(v) 2, 0, 0

3. (i)  (ii)  (iii)  (iv) 

(v)  (vi)  (vii)   (viii) 

4. (i) -2 (ii) 2 (iii)
3

2


(iv)

3

2

(v) 0 (vi) 0 (vii)
q

p



5. a = 
2

7


6. a = 1, b = 0



1. (i) 0 (ii)
27

8
(iii) 1

(iv) -3+32-3+1 (v)
27

8



2. 5p 3.  4.  -3              5.
13

3



6.
13

3


7. 8 8.

21

8
9. a =  -7, b = -12
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1. (i)  (ii)  (iii)  (iv) 

2. (i)  (ii)  (iii)  (iv) 

(v) 
7. (i) (x  1) (x + 1) (x  2) (ii) (x + 1) (x + 1) (x  5)

(iii) (x + 1) (x + 2) (x + 10) (iv) (y + 1) (y + 1) (y  1)

9. a = 3 10. (y  2) (y + 3)


1. (i) x2 + 7x + 10 (ii) x2 - 10x + 25

(iii) 9x2 - 4 (iv) x4  4

1

x
(v) 1 + 2x + x2

2. (i) 9999 (ii) 998001 (iii)
9999 3

  2499
4 4



(iv) 251001 (v) 899.75

3. (i) (4x + 3y)2 (ii) (2y  1)2 (iii) 2 2
5 5

y y
x x

     
  

(iv) 2 (3a + 5) (3a  5) (v) (x + 3) (x + 2)

(vi) 3 (P  6) (P  2)

4. (i) x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz

(ii) 8a3  36a2b + 54ab2  27b3

(iii) 4a2 + 25b2 + 9c2  20ab  30bc + 12ac

(iv)
2 2

    1      
16 4 4 2

a b ab a
b    

(v) p3 + 3p2 + 3p + 1 (vi) x3 - 2x2y + 
4

3
xy2 - 

8

27
y3

5. (i) (-5x + 4y + 2z)2 (ii) (3a + 2b - 4c)2

6. 29

7. (i) 9,70,299 (ii) 10,61,208 (iii) 99,40,11,992 (iv) 100,30,03,001

8. (i) (2a + b)3 (ii) (2a  b)3 (iii) (1  4a)3 (iv)
3

1
2

5
p

  
 

10. (i) (3a + 4b) (9a2 - 12ab + 16b2) (ii) (7y  10) (49y2 + 70y + 100)

11. (3x + y + z) (9x2 + y2 + z2  3xy  yz  3xz)
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14. (i) -630 (ii) 16380 (iii)
5

12


(iv) 0.018

15. (i) (2a + 3) (2a  1) (ii) (5a  3) (5a  4)

16. (i) 3x (x  2) (x + 2) (ii) 4 (3y + 5) (y  1)



1. (i) 3 (ii) 13 (iii)  (iv) 180°

(v) 

2. a)  b)  c)  d) 

e) °
9. 1 = 2



2. (i)  (ii)  (iii) 

3. (i)  (ii)  (iii)  (iv) 

(v)  (vi)  (vii)  (viii) 
4. (i) 270° (ii) 180° (iii) 210°



1. x = 36° y = 54° z = 90°

2. (i) x = 23° (ii) x = 59° (iii) x = 20° (iv) x = 8°

3. BOE = 30°; COE = 250°

4. C = 126°

8. XYQ = 122° QYP = 302°


2. x = 126°

3. AGE = 126° GEF = 36° FGE = 54°

4. QRS = 60° 5. ACB = z° = x° + y°

6. a = 40° ;  b = 100°

7. (i) 3, 5, 7, 9, 11, 13, 15

(ii) 4, 6, 8, 10, 12, 14, 16
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8. x = 60° y = 59°

9. x = 40° y = 40°

10. x = 60° y = 18°

11. x = 63° y = 11°

13. x = 50° y = 77°

15. (i) x = 36°; y = 108° (ii) x = 35° (iii) x = 29°

16. 1 = 3 = 5 = 7 = 80° ; 2 = 4 = 6 = 8 = 100°

17. x = 20° y = 60° z = 120°

18. x = 55° y = 35° z = 125°

19. (i) x = 140° (ii) x = 100° (iii) x = 250°



1. (i) x = 110° (ii) z = 130° (iii)  y = 80°

2. 1 = 60° 3. x = 35°, y = 51° 5.   x = 50° y = 20°

6. x = 70° y = 40° 7. x = 30° y = 75°

8. PRQ = 65° 9. OZY = 32° ; YOZ = 121°

10. DCE = 92° 11. SQT = 60° 12. z = 60°

13. x = 37° y = 53° 14. A = 50° ; B = 75°

15. (i)78° (ii) ADE = 67° (iii)CED = 78°

16. (i) ABC = 72° (ii) ACB = 72°

(iii) DAB = 27° (iv) EAC = 32°

17. x = 96° y = 120°



1. (i)  (ii) Mr. ‘J’ 
(iii) 
(iv) 
(v) 



1. (i) Q
2

(ii) Q
4

(iii) Q
1

(iv) Q
3

(v) Y-  (vi) X- (vii) X- (viii) Y-
2. (i) x- : 4 (ii) x- : -5 (iii) x- : 0 (iv) x- : 5

y- : -8      y- : 3       y- : 0 y-: 0
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(v) x- : 0
y- : -8

3. (ii) (0, 13) : Y- (iv) (-2, 0) : X-
(v) (0, -8) : Y- (vi) (7, 0) : X-
(vii) (0, 0) :  

4. (i) -7 (ii) 7 (iii) R (iv) P
(v) 4 (vi) -3

5. (i)  (ii)  (iii)  (iv) 
(v)  (vi) 



2. (5, -8), Q
4
 (-8, 5),Q

2 


3. Y- 1 

4.  X-

5. 12 



1. (i) a = 8 b = 5 c = -3

(ii) a = 28 b = -35 c = 7

(iii) a = 93 b = 15 c = -12

(iv) a = 2 b = 5 c = 0

(v) a = 
1

3
b = 

1

4
c = -7

(vi) a = 
3

2
b = 1 c = 0

(vii) a = 3 b = 5 c = -12

2. (i) a = 2 b = 0 c = -5

(ii) a = 0 b = 1 c = -2
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(iii) a = 0 b = 
1

7
c = -3

(iv) a = 1 b = 0 c = 
14

13

3. (i) x + y = 34 (ii) x - 2y –10 = 0  2x - y + 10 = 0

(iii) x - 2y - 10 = 0 (iv) 2x + 15y - 100 = 0

(v) x + y - 200 = 0 (vi) x + y - 11 = 0



2. (i) (0, -34); (
17

4
, 0) (ii) (0, 3) ; (-7, 0)

(iii) (0, 
3

2
) ; (

3

5


, 0)

3. (i)  (ii)  (iii) 
(iv)  (v) 

4. k = 7 5. = 
8

5
6. 3



2. (i)  (ii) 
3. 3

4. (i) 6 (ii) -5

5. (i) (
3

2
, 3) (ii) (-3, 6)

6. (i) (2, 0) : (0, -4) (ii) (-8, 0) ; (0, 2)

(iii) (-2, 0) ; (0, -3)

7. x + y = 1000 8. x + y = 5000 9. f = 6a 10. 39.2 



1. 5x = 3y ; 2000 ; 480 ( = x, = y)

2. x - y = 25; 50; 15 (= x, = y)

3. y = 8x + 7; 6;  4. x + 4y = 27; 11, 5
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5. y = 10x + 30; 60; 90; 5 hr. (= x ; = y)

6. d = 60 t (d = , t = ); 90 ; 120 ; 210 

7. y = 8x ;
3

2
 or 1

1

2
; 12

8. y = 
5

7
x ( = x; = y) ; 20

9. (ii) 86° F (iii) 35° C (iv) -40



4. (i) y = -3 (ii) y = 4 (iii) y = -5 (iv) y = 4

5. (i) x = -4 (ii) x = 2 (iii) x = 3 (iv) x = -4



6. 7 7. 



1. (i)  (ii)  (iii)  (iv) 

(v)  (vi) 
2. (a) , , , ,  (b) , , , , 

(c) , , , ,  (d) , , , , 
(e) , , , ,  (f) , , , , 
(g) , , , ,  (h) , , , , 
(i) , , , ,  (j) , , , , 

4.  = 36°, 72°, 108°, 144°



1.  = 73°, 107°, 73°, 107°

2.  = 78°, 112°, 78°, 112°



1. BC = 8 
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1.  5 6 7 8 9 10

(f ) 5 6 8 12 9 5

2.  A B AB O

 (f ) 10 9 2 15

 = O ;  = AB

3.  0 1 2 3

 (f ) 3 10 10 7

4.  A B C

 (f ) 19 36 10

= 65
= B ()

5.     
(f) 25 45 30 40

6. : X- = 1 = 1 
Y- = 1  = 10 

 I II III IV V VI

 (f ) 40 55 65 50 30 15

7.  0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
()

(f ) 1 4 3 7 7 7 1 0

8. ( )  (f )
()

150 - 225 4

225 - 300 3

300 - 375 7

375 - 450 7

450 - 525 0

525 - 600 1
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9. () 2-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.0
()

 2 6 14 11 4 3



1. 85x  2. 1 .7 1x  3. K = 10

4. 17.7x 
5. (i)  359,  413,  195,   228,   200,   837

(ii) 444 
6.  = 147  ;  = 152 
7. x  = 11.18 ;  = 5 ; = 10

8. x  = 80 ;  = 75 ;  = 50
9. 37  10. 11.25,  =  10;    =   10

11. 1st = 2 ; 2nd = 6 ; 3rd = 19 ; 4th = 33



1. (i) 64  ; 96  (ii) 140 ; 236 

2. 3375  3. 330  4. 8 

5. (i) 4  (ii) 9 (iii) n2 

6. 60  7. 16  8. 3750000 


1. 6.90  2. 176 253 
3. r = 7.5  4. h = 2.5
5. (i) 968  (ii) 1064.8  (iii) 2038.08 
6.  5420.8 7. 1584 
8. (i) 110  (ii) 4400

9. (i) 87.12  (ii) 95.04  10. 517.44  11. h = 20 



1. h = 6  2. h = 9 

3. (i) 7  (ii) 462  4. 1232 
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5. 1018.3  6. 7920, 15m 7. 3394 
2

7


8. 241.84  ()   9. 63 

60  



1. 154 ; 179.67  2. 3054.86 
3. 616  4. 6930  5. 4 : 9 ; 8 : 27

6. 942  7. 1 : 4 8. 441 : 400 9. 55 /0.055 

10. 5  11. 0.303  12.  = 9



1. 19.5  2. 114  3. 36 



1. 8.57  2. 6.67 



1. (i)  (ii)  (iii) 

(iv)  (v)  (vi) 

(vii)  (viii) 

2. (i)  (ii)  (iii)  (iv) 

(v)  (vi)  (vii) 



1. 90° 2. 48°, 84° 3. 



1. 130° 2. 40° 3. 60°, 120° 4. 5 

5. 6  6. 4  8. 70°, 55°, 55°
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1. (i) x° = 75° ; y° = 75° (ii) x° = 70° ; y° = 95°

(iii) x° = 90° ; y° = 40°

4. (a),  (b), (c), (e),  (f) ; (d)  



1. (a) 1, 2, 3, 4, 5, 6 (b) , P(E) = 
1

6
(c)

1

3

2. (a)
9 11

;  
20 20

(b) 1

3. (a)  (b)  (c)   (d) 
(e)  ()

4. (a) 

(b) P () = 
5

12
; P () = 

1

4
; P () = 

1

6
; P () = 

1

6
(c) 1

5. (a) P(E) = 
5

26
(b) P(E) = 

5

13
(c) 1 (d)

21

26

6. P(E) = 
7

11

7. (i) P = 
61

2000
(ii) P = 

9

80
(iii) P = 

261

400
8. 21.5%


1. (i) 28 

30  31 
(ii) 
(iii) 2°C 
(iv)     


(v) 
(vi) 29 

2. (i) 360°
(ii) 
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(iii) 
(iv) 
(v)  9 = 4+5, 

9 = 1 + 3 + 5)

3. (i) 
(ii) 

[ 
5

2
2

  = 5 ()]

(iii)  x > 1, 3x + 1 > 4 (iv)  x   0, x3   0

(v) 

4.   x  y

-2 > -3
x2 = -2 × -2 = 4

y2 = -3 × -3 = 9 ( x2 < y2)



1. (i) 

(ii)  X 
(iii) 
(iv) 


2. B  8  8  8 


3. 35 
• ‘a’ 
• ‘b’ 7, 10 

70  ‘0’ ‘7’ 
• ‘c’ 7 
• ‘d’ 
• ‘e’ 7, 11 77 


• ‘f’ 
• ‘g’ 
• ‘h’  35 

3, 4, 7  8 
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1. (i) 
a) 
b) ‘3’
c) 

(ii) 
a) 
b) 3 
c)  6 

4. 1111112 = 12345654321 11111112 = 1234567654321


6.  x = 41 



1. (i)  (ii)  (iii) 
(iv)  (v) 

2. (i) 
(ii) x = 2; y = 3, 

(x = 0; y = 1  x = 0, y = 0 )

(iii) n = 11 2n2 + 11 = 253
(iv) 
(v) 

3. x, y x = 2m + 1 (m )  y = 2n + 1
(n ) 
x + y = 2 (m + n + 1).  x + y 2 

4. x = 2m  y = 2n 
xy = (2m) (2n)

     = 4 mn

6. (i) ‘n’ :

         
3 9

2 2 9 3 9 3 3 4 7 7 7
3

n
n n n n n n n n n n


                  

(ii) 7 × 11 × 13 = 1001 abc 
abc × 1001 = abcabc. abcabc. 7, 11  13 
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 (10 )

(i)  

(i) 






     


a, b, c ax2 + bx + c,

a  0 

 (20 )

(i) 

(ii) 


(i)  

     






2 , 3 , 5 




  1.01011011101111—

1.12112111211112—

 2 , 3 , 5  

 2 , 3 

     





a b  
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 (40 )

(i) 
(ii) 
(iii) 

(iv) 
(v) 
(vi) 
(vii) 

.

:

(x + y + z)2   x2 + y2 + x2+ 2xy + 2yz + 2zx

(x ± y)3   x3 ± y3 ± 3xy (x ± y)

x3 + y3 + z33xyz   (x + y + z) (x2 + y2 + z2 – xyyzzx)

x3 +y3   (x + y)(x2  xy + y2)

x3  y3   (x  y)(x2 + xy + y2)



(ii) 









x- y-

x-y-







(5 )

(i) 
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(iii) 

    


().

  

       
 ().



 ().

     
     











(ii) 

    
 1800 
     




1800
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(iv) 

• 


•      


• 


•       


• 


•       



(v) 

• 

• 

• 

•  


• 


(vi) 

• 


• 


• 
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• 


• 
       


•      


• 
•       




• 


(vii) 



       


(15 )

(i) 


(i) 







(15 )

(i) 

(ii) 

(i) 

     


(ii) 
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(i) 






     


      





       


      
   


(5 )
(i)

SCERT, T
ELA

NGANA



349 




(Content) 


(a) 


(b) 











(c) 


()
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3 + 4 = 7,  3 < 5,  n1+n2= n2+n1, = 1800




























2-D , 3-D 
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 (SCF - 2011) 



(RTE - 2009) 14 
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3 9 1 8  

   1 (2 4)  

   1 2 16 

   1 2 1 15  

   1 2 1 (3 5)   



2
1 1

2 1
4 2

     
2

1 1
(2 3) 2

4 2
      

2
1 1

(2 3 5) 5
4 2

       
2

1 1
(2 3 5 7) 14

4 2
        



Ramanujan







       




   
  7x y    11x y   
x,  y x = 9  y = 4 
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3  

  

  

  

%  
o  
  

  

  
, ,   

  
  

  
sin , cos , tan   

x x  

log
a
 x  

(a, b)  (a, b) a, b 
|x|  

P(x)  
P(E)  

  

 
| |  

   90 
{   }  
PQ  

 a2  
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Notes
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.
  




  

SCERT, T
ELA

NGANA


	00.pdf
	1 t.pdf
	2 t.pdf
	3 t.pdf
	4 t.pdf
	5 t.pdf
	6 t.pdf
	7 t.pdf
	8 t.pdf
	9 t.pdf
	10 t.pdf
	11 t.pdf
	12 t.pdf
	13t.pdf
	14 t.pdf
	15 t.pdf
	answers.pdf
	syllabus.pdf



