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1.1

Q Z W N

Z    I Z

Z = {... -3, -2, -1, 0, 1, 2, 3, …}

p q Q 

q 0

q p 

q 0

Real Numbers
1

7, 
100

0,7
100N

W
0,7,
-3,

100

0,7, 100
-3, 

Z
Q
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q = 1  p = -15 15 

=................

q 0 q p

q p q 0

q p (Universal factor)

'0'

1, 2, 3, 4, .....  

(Pictorially)
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p/q 0,7,10,-4 .2

.i

.ii

.iii

.i

.ii

b 

q p .iii

x '0'

SCERT T
ELA

NGANA



4

b a I

b a b = 4 a = 3

4 3 

:II 

2 + 1 = 3 4 3 

4 3 

3 = 

4 3 5 4 3 

 5 + 1 = 6

 

4 3 

5 3 2 .i

10 8/11 3/11 .iiSCERT T
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(ii) (i)

q p 3.28 5 

3.28 = 

= 

=   

  2/3 = 0.666 = 0.6
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q p

x = 1.626262..... (1)

100

100x = 162.6262... (2)

(1) (2)

100x = 162.6262...

x = 1.6262...   _______________

99x = 161          

x =           

(1)

       .....
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1.1 

(a) .1

(b)

.2

.i

.ii

.iii

.iv

.v

2 1 .3

.4

.5

 .6

(iv (iii (ii (i .I

(iv (iii (ii (i .II

q p .7

3.25 (iv 10.25 (iii 15.4 (ii 0.36 (i

.8

(iv (iii (ii (i

.9

(iv (iii (ii (i

1.2SCERT T
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x2 = 2 (iii) 3x = 4 (ii) x2 = 4 (i)

2 2 2 2 x (i)

3 3x = 4 (ii) 

x2 = 2 (iii)

2 :I

:II 

III 

:IV 
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= 1.4142135623731... 

; q  p

= 1.7320508075689

= 2.2360679774998...

Q' S

(1)  2.1356217528... (2)  ,

Theodorus 

(800BC) Sulba Sutra

n   

SCERT T
ELA

NGANA



10

(d) (c)

(d) (c) 

d c 

3.142857 3.140845 

3.140845 < < 3.142857

3.1416 (476-500AD) 

 1.24  

=3.14159265358979323846264338327950 ….. 

 = 3.14159 .... 3.14 14

1829 14
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1.3

OB= 1 OABC O

(i) 

O O OB O OB = 

K

(i)

(ii)

OD (ii) OB 1 BD

D
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OD = 

L O C OD O

n

[52 = (2)2 + (1)2 ]

(Real Numbers) 1.3

q p

p

q

R Real Numbers 

R

, 7, 8, 2,

 7, 100,  , ,

, 9, 999...
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= 0.20

0.201201120111..., 0.24114111411114…, 0.25231617181912..., 0.267812147512 …

4

ab b a 

b a 

=  4 3

= = 

(ii) (i)

(iv) (iii)

= (i)

= 6

(ii)SCERT T
ELA
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= = 9  3 = 6

(iii)

= (iv)

1.2

.1

30.232342345… (iii) (ii) (i)

0.3030030003..... (vi) 11.2132435465 (v) 7.484848… (iv)

.2

.3

0.77 0.7 .4

3 .5

.6

.7

2 3 2 .8

.9

(i)

(ii)

(iii)

n (iv)

n (v)

(vi)
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OP O :1 

OP PQ :2 

OP = PQ = 1

OQ = Q Q O :3 

OQ QR :4 

OR = R O :5 

OR RS 6

:7 

.... 

... 

1.4

3 2 2.776 

(i)
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(i) 10 3 2 

(Magnifying 2.1,  2.2, 2.3

(i)  3 2 Glass)

2.8 2.7 2.8 2.7 2.776 

2.72 2.71 10

(iii) 

2.78 2.77 2.776 

10 (ii)

(iii)

2.776 2.772 2.771

(ii) 
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4  11 

3.5888 

1.3

2.874 .1

3 5.28 .2

1.5

:I 

:II

:III

:IV

3.5888
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O 

O

2

13 

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

 

(i) =  5(1.414…) = 7.070…    

(ii)       = = 3.535… i

(iii) =  21+1.732… = 22.732…

(iv)   =  3.1415… + 3 = 6.1415…

14 

= 

= 

= 

s  q

qs q - s q + s

s 0)
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15 

b a
(i)

(ii) b  0

(iii)

(iv)

(v)

(vi)

(vii)

16 

(i) (ii)

(iii) (iv) 

(i) = 

(ii)

(iii)  = 

(iv)  = 

17 
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1.5.1

= 1.4142135.....

= 

= 2

R.F

R.F

(iii) (ii) (i)
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18 

= 

19 

20 

= 
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1.5.2

(i) (ii) (iii)

(iv) (v) (vi)   

n m b a b 0 a 0 m b a

(i) (ii)

(iii) (iv)

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

n nth 

3 9 32 = 9 

52 = 25 

2 8 23 = 8  SCERT T
ELA
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16 24 = 16

2 32 25 = 32

2 64 26 = 64

a n b an = b

n a > 0  

n a b bn = a 

q p a > 0 

(ii) (i)

(v) (iv) (iii)

20 

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

(i)

(ii)

= (iii)

= (iv)

(16)1/2 (i)

(128)1/7 (ii)

(343)1/5 (iii)
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(Surd)

n a n 

a n a n a1/n

n 

7

8

.1

.2

.2

iv) v) vi) vii)

1.4 
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x, y, z .3

(i)      (ii)      (iii)

(iv)          (v) (vi) t4 = 256

.4

.5

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

.6

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

.7

.8

(i) (ii)         (iii) 

(iv) (v) (vi) 

.9

b a b a .10

(i) (ii)

.11SCERT T
ELA
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q 0 q p .1

q 0 q p .2

.3

.4

.5

.6

qs q- s q + s s q .7

n .8

b a .9

(i) (ii)

(iii)    (iv) 

  (v)      (vi)

b a .10

q p b > 0 a > 0 .11

(i)  (ii) (iii)  

(iv) 

n a n .12

nSCERT T
ELA
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2.1

x x 

x2 

q p 10 

 ` 10p r 

` 10r ` 10q

s2 

lbh lb 

3xy, x2+2x, x3  x2 + 4x + 3,  r2, ax + b

-1

Polynomials and Factorisation
2

SCERT T
ELA
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2.2

x, y, z .....

x ......

P = 4s 

s 4

4 SCERT T
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ax, by, cz .... a, b, c, ... 

(arb i t ra ry cons tant )  a ,b ,c , . . . .  

 

x

y

 2x2 + 3xy + 5y2 

2.3

(i)  3x2 + 7x + 5 (ii)  3x2y2 + 4xy + 7

5 7x 3x2 3x2 + 7x + 5

7x 3 x2 3x2 + 7x + 5

x0 5 7 

2 3x2 + 7x + 5  3x2 +7x+5

xy 3 x2y3 3x2y3 + 4xy + 7 

2 + 3 = 5 3x2y3 7 x0y0 4

5 x2y3+ 4xy + 7 

x0 

5x0 5

n 3 2 1 SCERT T
ELA
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x n

(0)

.1

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

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

x2 .2

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

(i)

nth n SCERT T
ELA
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(ii)

2x  5 3x 

p(x), q(x) r(x) x 

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

q(x) = x3  5x2 + x  7

r(y) = y4  1 15 p .2

t(z) = z2 + 5z + 3  

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

x3 + y3 + z3 x2 + y2 + z2 

3

SCERT T
ELA

NGANA



32

2.1

.1

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

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

.2

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

(v) (vi) x100 + y100

x3 .3

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

(v) (vi) (vii) (viii) 4

.4  

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

(v)   3p (vi) r2

.5     

2 (i)

(ii)

3 (iii)

(iv)

2 x2 + 2x + y2 (v)

r2 (vi)

10 .6 

2.4

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

x = 1 p(x)

1 x p(x) 
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10 p(x)  x = 1 p(x)

x = 1 x = 0 p(x)

p( 4) 

 s( 1)

(i) p(x)  = 4x2  3x + 7 ,  x = 1
(ii) q(y) = 2y3  4y +   , y = 1
(iii) r(t)  =  4t4 + 3t3  t2 + 6 , t = p , 
(iv) s(z) = z3 - 1 , z = 1
(v) p(x) = 3x2 + 5x  7, x = 1
(vi) q(z) = 5z3  4z +  , z = 2

r(t) = t  1

r(1) , r(1) = 1  1 = 0

r(1) = 0

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

f(x) = x + 1

x + 1 = 0 (0) x + 1 

x f (x) = 0 x f (x) x = 1

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

3 

x 3 = 3x0 

3x0

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

p(x)  = x + 2

1 x

p(1) = 1 + 2 = 3

2 x

p(2) = 2 + 2 = 4

1 x

p( 1) =  + 2 = 1

2 x

p( 2) =  + 2 = 0

2 x + 2 1, 2, 1

p(x) = 3x + 1 2 - 

p(x)

    p(x)  =  0

     3x + 1  =  0

                           3x = 1

                           x  = 

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

2x  1 3 - 

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

x = 

P

p(x)  p(x)  = ax + b

p(x) = 0 p(x) 

  ax + b = 0
ax = b

x = 

x = 

p(x) = ax + b 
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x2  3x + 2 1 2 4 - 

p(x) = x2  3x + 2 

2  x

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

=  4  6 + 2 = 0

 1 x

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

= 1  3 + 2    

x2  3x + 2 1 2 

x2  3x + 2 

a x2 + 2x  a 3 5 - 
p(x) = x2 + 2x  a

p(3) = 0 3 

 x2 + 2x  a = 0 

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

           9 + 6  a = 0
              15  a = 0

  a = 15
 a = 15

x2 + 1 .1

n .2

2.2

4x2  5x + 3   

(i) x = 0 (ii) x = 1 (iii) x = 2 (iv) x = 

SCERT T
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p(2) p(1) p(0) .2

.3

.4

p,q

a  p(x) = 2x2  3x + 7a 2 .5

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

2.5

8 3 25 3 25 (i)

25 = (8 x 3) + 1 

20 = (4 x 5) + 0 5 20 

5 20 20 5 SCERT T
ELA
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x 3x3 + x2 + x (ii)

(3x3 + x2 + x)   x = 

= 3x2 + x + 1   

3x3 + x2 + x x 

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

3x3 + x2 + x

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

(2x2 + x + 1) x = 

= 2x + 1 +             

= x 1

 2x + 1 + 

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

'1'

(1) x (2x + 1)

2x2 + x + 1 x 

'y' 3y3 + 2y2 + y  .1

2p 4p2 + 2p + 2 .2   

x + 1 3x2 + x - 1 6 - 
(x) = x + 1 p(x) = 3x2  3x  1 

q(x) p(x)

:1

SCERT T
ELA

NGANA



39 2019-20

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

(-2x) 3x2 + x 3x2 + 3x

:3 

2x  2 = (x + 1)( 2)  :4 

1 2x  1

'1' :5 

(+1) (3x  2) 

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

=

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

=  3(+1) + ( 1)  1 = 1

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

i.e: x = 1 (x + 1) 1 p( 1) 

(x + 1) 2x4  4x3  3x  7 7 - 

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

x 2x4

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

      

p( 1) 

1
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2x3  2x2  2x  5

- 6 

1 (x  1) 

  f (x) x = 1
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) f (x)

a p(x) 

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

p(x)

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

g(x) 0 g (x) p(x) g(x) p(x) 

g (x) r(x) r(x) = 0 r(x) q(x)
p(x)  = g(x) . q(x)  +  r(x)

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

K r(x) r(x) = 0
r(x) = K x 
p(x) = (x  a) q(x) + K 

 p(a) = (a  a) q(a) + K     x = a 
= 0 + K
= K
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(x + 1) x3 + 1 8 - 

p(x) = x3 + 1

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

1  x 

p( 1) = ( 1)3 + 1

=  1 + 1    

= 0       

x + 1 x3 + 1 

x + 1 x3 + 1  

(x3 + 1) (x + 1) 

x3  2x2  5x + 4 (x  2) 9 - 

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

'0' x (x  2) (x  2)

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) 

2y + 1 p(y) = 4y3 = 4y2  y  1 10 - 

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

2y + 1

y = SCERT T
ELA
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  y p(y) 

= 0

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

(x - 2) 2x3 + 5x + a ax3  3x2 - 13 11 - 

a 

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

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

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

2.3

x3 + 3x2 + 3x + 1 .1

(i) x + 1 (ii) x   1/2 (iii) x (iv) x + p

(v) 5 + 2x

x - p x3  px2 + 6x  p  .2SCERT T
ELA

NGANA
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 2x 3 2x2  3x + 5 .3

x  2/3 9x3  3x2 + x 5 .4

x  2 x3 + x2  4x + a 2x3 + ax2 + 3x  5 .5

a 

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

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

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

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

b    a 

2.6

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

p(x) 

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

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

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

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

(x  a) (i) a  n > 1 p(x) 

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

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

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

p(x) = 0 (i)
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p(x)  (iii) (ii)

= 0                 

p(a) = 0

12 - 

2 

K 13 - 

 

    

P(x)
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27  81 + 6 + 4K = 0

          48 + 4K = 0

           4K = 48

                      K = 12

 x10  1 14 - 

= 1  1    =  1  1 

=  0    =  0        

ax + bx + c 

=
= prx2 + (ps + qr) x + qs

a = pr
b = ps + qr
c = qs

qs ps b 
(ps) (qr) = (pr)(qs)

= ac
b ax2 = bx + c

(x  1)

xn  1
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15 - 

pq = 3 x 6 = 18 p + q = 1 q p 

18

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

       

   

       

1. 6x2 + 19x + 5 2. 10m2  31m  132 3. 12x2 + 11x + 2

x2  3x + 2 2x4 - 6x3 + 3x2 + 3x  2 16 - 

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

= x(x  2)  1(x  2)

= (x  2) (x  1).

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

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

p(x) = 2x4  6x3  3x2 + 3x  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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p(x)  (x  2) p(2) = 0

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

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

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

 x3  23x2 + 142x   120 17 - 

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

p(1) = 0 

p(x) (x  1)

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

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).

b a b a a | b

b a b a  a  b

 

 n

 n
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2.4 

(x + 1) .1

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

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

f (x) g(x) .2

(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

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

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

p = r px2 - 5x + r (x  2) .5

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

.7

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

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

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

a (x  a) x2 + 3x  18 x2  x  6 .9

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

2.6

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

(x + y) (x - y)   x2  y2 III - 
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(x a) (x + b)  x2  (a + b) x + ab IV - 

(x  y)2

x : I

 x y : II

(x  y)2 : III

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

=  x2 - xy + y2  xy + y2  y2

= x2 - 2xy + y2 

       

(i) (x + y)2  x2 + 2xy + y2 (ii)(x + y)(x  y) = x2  y2 (iii)(x + a)(x + b)  x2 + (a + b) x + ab

(iv) (x+a)(x+2)(x+c)=x (a+b+c)x2+(ab+bc+ca)x+abc

(i) (x + 5) (x + 5) (ii) (P - 3) ( P + 3) (iii) (4 - 1) (4 - 1)

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

18 - 

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

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

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

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

(x + 4) (x + 1)

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

x2  y2  (x + y) (x  y) III 

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

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

x2 + 2xy + y2

y = 4b x = 5a 

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

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

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

49x2  112xy + 64y2 (iv)

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)

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

x + y + z I

(x + y + z)2 

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

= t2 + 2tz + z2 I  

= (x + y)2 + 2(x + y) z + z2   't'

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

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

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

[ I ]  = 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 19 - 

(x + y + z)2 

z = 5 y = 3b x = 2a

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) 20 - 

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

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

V 

 (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 21 - 

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)

(p + 2q  3z)2 (i)

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

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

(x + y)2 

(x + y)3 I 

(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).

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

 (x  y)3

(x  y)3  x3  y3  3xy (x  y) VII   
 x3  3x2y  3xy2   y3SCERT T

ELA
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22 - 

(i)  (2a + 3b)3 (ii) (2p  5)3

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

IV

(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.

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

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.

23 - 

(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.

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

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

= (100)3  (1)3  3(100)(1) (100  1)

= 1000000  1  300 (99)
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= 1000000  1  29700

= 970299.

8x3 + 36x2y + 54xy2 + 27y3 24 - 

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

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

= (2x + 3y)3

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

(x + 1)3 (1)

(3m  2m)3 (2)

a3  3a2b + 3ab2  b3 (3)

(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 + y3 + z3  3xyz

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

(2a + b + c) (4a2 + b2 + c2  2ab  bc  2ca) 25 - SCERT T
ELA
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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 26 - 

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).      

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

27a3 + b3 + 8c3  18abc (2)

2x2 + 9x 5 27  - 

b l 

= 2x2 + 9x 5

lb = 2x2 + 9x 5

= 2x2 + 10x  x  5

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

= (x + 5) (2x  1)

SCERT T
ELA

NGANA



56

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

x = 1,   l = 6,  b = 1
x = 2,   l = 7,  b = 3
x = 3,   l = 8,  b = 5
..............................
..............................

2.5  
.1

.2

.3

.4

.5SCERT T
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a2 + b2 + c2 ab + bc + ca = 26 a + b + c = 9 .6

 .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)

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

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

27x3 + y3 + z3  9xyz  .11

x3 + y3 + z3  3xyz = .12

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

.14

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

(iii) (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.

a = b 2(a2+b2) = (a+b)2 .17SCERT T
ELA
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x p(x) .1

 a0, a1, a2, .... an p(x) = anxn + an 1xn 1 + ....... + a2x2 + a1 x  +  a0,

n an  0 x0, x1, x2, ... xn

p(x) an 1xn 1... a0

.2 

.3

'a' p(x) 'a' p(a) = 0 .4

p(x) = 0 

.5

(x  a) p(x) p(x) .6

P(a) 

(x  a) p(a) = 0 p(a) = 0 p(x) x  a .7

.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 + y4   ((x+y)2 + y2)((x - y)2+y2)

x

SCERT T
ELA
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3.1 

3.2

metrein (geo)

2500
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(8,15,17) (5,12,13) (3,4,5)

13 "The Elements" (325-265 BC)

(Euclid's Elements of Geometry) 3.3

i

ii

iii

ivSCERT T
ELA
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23 "The Elements"

2

300
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(AXIOMS & POSTULATES) 3.3.1

C>P R P C P

C = P + R R

(Whole)

B B A
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ELA

NGANA



63 2019-20

B A .1

B A B A

1

PQ .2

PQ

PQ

2

S R Q P 5 4.5 4 3 4 .3
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12

3

.4

4

5

PQ 2 1 CD AB PQ

PQ CD AB 180O

9 2000

John Play Fair
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3.3.2

John Play fair - 1748-1819

l P P l

(Legendre)

1+ 2+ 3=180o 

(Posidominus)

(Proclus)

(Proclus)
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Gold Bach

(theorem)

465

AC-AB=BC C A B A,B,C 1

AB+BC AC

AB+BC=AC

AC-AB=BC AC

AB + BC - AB = BC

1

PQ

SCERT T
ELA

NGANA



67 2019-20

P

QP Q PQ

PQR Q P R R

Q PQ=QR P PQ=PR

PQR PQ=QR=RP

Q P

3

m l

B A

D A

XY AB D C AC=XD 4

AB=XY

AB C AB=2AC

XY D XY = 2XD

AC = XD 

AB = XY
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 3.1  

.1

(i)

(ii)

(iii)

(iv)

(v)

.2

(a)

(b)

(c)

(d)

AB>AC  (e)

AH>AB+BC+CD .3

PQ= 1/2 PR PQ=QR R P Q .4

5.2 .5

.6

PQ Q P Q P .7

  m l  n .8

m l 180 2 1

3= 4 2= 4 1= 3 .9

1= 2

AB=BC BY=1/2 BC BX = 1/2 AB .10

BX=BY
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Bolyai Lobachevsky Carl Fedrick Gauss

V

BN AN AB BN AN (ii)

90O AB N

A+ B=180O 180O NAB + 90O = 180O 

"The Elements"
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A + B + C + D + E + F .1

"a" .2
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4.1

(ii)   (i)

UPQ CD BC AB ST RS PQ

ABC EAB PQR

(Optics) 

Lines and Angles
4

SCERT T
ELA
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4.2

AB  AB A    B

  AB 

n m l

360 SCERT T
ELA
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'O' 

3600

(Vertex) 

4.2.1
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4.2.2

4.1 
  .1

(i)

(ii)

(iii)

(iv)

(v)

.2

.3

(i)

BA AB (ii)

BA AB (iii)

(iv)

(v)
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(vi)

(vii)

(viii)

.4

7:00 (iii) 6 (ii) 9 (i)

4.3

900 

(Complementry angle)

(900  x0) x0 x0 

620 (1) 

280 = 900  620 620 900

1800

x0 (Supplimentry Angle) x0 

(1800  x0)
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4:5 (2) 

5x 4x 

4x  5x  900

500 400

3100 500 1800 1800 2600 1000 2400 1200

(Conjugtive Angle) 3600 

x0  2700 

.1

.2

540

00
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'O' (i) 

(ii) 

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

(ii)

(Javelin) 

1800 

1800 
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4.3.1

 

1800 

1800 
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(iv) 

AOC+ COB=1250+550=1800

1800  

3600 

4.3.2

4 3 2 1
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4.1 

O CD AB 

(i)

(ii)

(1)

(2) 

(2) (1)

.1
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'O' .2

x (3) 

1800 O 

O RS PQ (4) 
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(5) 

AOB

AOB 

  

OR PQ OS (6) 

 OT 

PQ OS 

OR SCERT T
ELA
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(7) 

OP 

(1)

(2)

(2)

(3)

(3) (1) 

(4) 

(4)SCERT T
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4.2 

O EF CD AB .1

z y x

x:y:z  2:3:5

x .2

O CD AB .3

BOD = 40o AOC + BOE =  70o

COE BOE

O MN XY .4

c a:b  2:3 POY = 90oSCERT T
ELA

NGANA
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PQR = PRQ .5

PQS = PRT

x y  w z .6

AOB 

PQ OR PQ .7

OR OP OS 

ROS = 2
1  ( QOS  POS)

ZYP YQ P XY XYZ = 64° .8    

QYP XYQ

4.4

n m l 

l 

Q P n m l 

n m l SCERT T
ELA
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(a)

(ii)  (i)

4 (iv) (iii)

(b)

(ii)  (i)

(c)

(ii)  (i)

(d)

(ii)  (i)

(e)

(ii)  (i)

m l 

(i) 

(ii)SCERT T
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NGANA
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R Q 

(1)

(2)

(2) (1) 

4.2 

4.3 

n m l .1
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x .2
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C B 

BCS ABQ 

SC QB AD 

RS PQ 

GH EF GH EF RS PQ

(1) 

1200 1200 

R Q  

 

(1)

(2)

(2) (1) SCERT T
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4.4 

4.4.1

n m l 

t n m l 

n m

4.5 

(i)

BCS (ii)
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x (8) 

CE   E 

c b a z y x (9) 

z  700 y  1100 x  700 c  650 b  650 a  1150

x CD AB GH EF (10) SCERT T
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(11) 

M PQ AB

XM 

(1)

(2)

(2) (1)

(12) 

C B 

(i)

(ii)

(iii)

SCERT T
ELA

NGANA



93 2019-20

BE

(1)

CF

(2)

CF BE 

(3)

(3) (2) (1) 

y x (13) 

z 

G BE

1250

350

.1

.2

.3

.4

.5
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4.3 

8 1 l || m .1

_________ l || m (i)

_________ 1 5 (ii)

_________ 5 + 8  = 180° (iii)

_________ 1 + 8  = 180° (iv)

_________ 8 1 (v)

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

x 

EF  +  CD AB| |CD .3    

GEF AGE GED = 126°

FGE

 PQR = 110° PQ || ST  .4    

QRS RST = 130° 

R  ST 

n m B A m || n  .5

n m C 

ACB  SCERT T
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r || s p || q b a .6

c || d a || b .7

2 (ii) 1 (i) 

 .8

y x 

   .9

y x 

y x .10

y x .11

.12SCERT T
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APQ = 50° AB|| CD .13

y x PRD = 127°

RS PQ .14

B PQ AB 

C RS BC 

AB || CD  CD

CD AB EF AB || CD .15

y x H G 

F E t AB || CD .16

 2 : 1 = 5 : 4 SCERT T
ELA

NGANA
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z y x AB || CD .17

z y x AB || CD .18   

x AB || CD .19

4.5

1800 

.1

.2SCERT T
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1800 4.6 

ABC 

BA CE C D BC

 

(1)

CE AB (2)

(3)

QR 

S 

(1) 

(2) 

(2) (1)

4.7 SCERT T
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x (4x 14)0 (3x 5)0 (2x)0 (14) 

1800 

700 680 420 

(15) 

(iii) (ii) (i)

(i)

Q PA 

PQ (ii)

1800 

PR (iii)SCERT T
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x (16) 

ABCD 

E AC 

(17) 

y x (18) 

D BC 
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35o + 100o + yo = 180o

y x (19) 

D BC 

A CE 

y x (20) 

E AC AB (21) 

CO BO D 

O 

BO 

(1) 
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CO 

(2) 

(3) 

(2) (1) (3) 

(4) 

4.4 

 z  y  x .1
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4 = 5 AS || BT .2

1 AST

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

CD DA BE DA .4

 m =~ 3

BC AD y x .5

y x .6

y x .7

T S RQ QP .8

PQT = 110° SPR = 135°

PRQ

ZO YO XYZ = 54° X = 62° .9

OZY XZY XYZ 

YOZSCERT T
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BAC = 35° AB  || DE .10

DCE CDE = 53°

T RS PQ .11

TSQ = 75° RPT = 95° PRT = 40°

SQT

B = 50° ABC .12

AC AB C = 70°

z 

SQR = 28° PQ || SR PQ  PS .13

y x QRT = 65°

D AC ABC .14

A A B  = 2 : 3 BCD = 125°

B

BAC = 35° BC || DE .15

BCE = 102°

(i) BCA (ii) ADE (iii) CEDSCERT T
ELA
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BAC = 36° AB  AC .16

AEC =  40° ADB = 45° 

AB (iii) ACB (ii) ABC (i)

EAC (iv)

y x .17

1800 

1800 
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1800 

(Golden Traingle) 

360 720 

 = |AB| / |BC| = 1.618 ...
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5.1 

7OC -6OC

H F E D C B A

A H CAF H A

(ii) (i)SCERT T
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6

D C B A

6

6

8

(6,8)

7
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(1590-1650)

Clip 

5.1

.1

3 (i)

2 (ii)

K (iii)

(iv)

(v)
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5.2

O Origin

(iii)

x XX'

y YY'
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YY' XX'

O

X

OY' OX' Y

Y X

Q3 Q2 Q1

Q4

XY

5.2.1

B A

B A

Q3 B Q1 A

X B A

BF BE AD Y AC

X Y A (i)

A AD=OC=5

x

y A AC=OD=3 y Y A (ii)

(5,3) A
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-4 X OE=BF=4 X Y B (iii)

x B

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

B (-4,3) y B

X x (a)

abscissa x

2 x P

-3 x Q

Y y (b)

cordinate y

-2 y P

4 y Q

(-3,4) Q (2,-2) p

5.2.2

Y X .1

y x 1

(i) P (8, 8) (ii) Q(6, -8)

P(8, 8) (i)

8 y 8 x

X 8 y p

8 X Y 8 y

Q(6,-8) II

y = -8 x = 6

Y X 6 Y,Q

8 X
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2

P 4 P 4 X X P 1

Y Y

3 P 3

( 4 , 3 ) P

5 -4 Q 2

(-4,5) Q

R 3

(-2,4) R 4 -2

-5 4 S 4

(4,-5) S

3

X 3 Y A

3 A

(3,0) A O Y

(2,0) B (i)

(-1,0) C (ii)

(-2.5,0) D(iii)

(-4,0) E(iv)

Y X X X

Y=0 XSCERT T
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X .1

4

Y +5 X P (i)

5 Y 0 X P

(0,5) P

(0,3.5) Q (ii)

(0,1) R (iii)

(0,-2) S (iv)

(0,-5) T (v)

Y Y

x 0 Y X Y

5.2.3

X X Y Y 0

Y X

(0,0) ' O '

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

X .2SCERT T
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5
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5.2 

Quadrant .1

.2

.3

.4

Y L (i)

Y Q (ii)

(-2,2) (iii)SCERT T
ELA
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(5,-4) (iv)

x N (v)

X M (vi)

.5

Y (i)

Y (ii)

(iii)

( ) (2,-3) (iv)

(-5,-8) (v)

( ) y < 0 x<0 (-x,-y) (vi)

.6SCERT T
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5.3

(4,6)

P

Y 4 X

P(4,6)

X  

' O ' Y

X

A 4 X

Y 6 A

(4,6) P

y x
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7

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

Y X

M (i)

2 X 'O' :M(-2 , 4)

4 Y

A(-5 , -3) (ii)

X 5 O

3 Y

N(1 , -6) (iii)

1 X

6 YSCERT T
ELA
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V(-2 , 4) T(4 , -2) 8

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

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

(-2 , 4) (+4 , -2)

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

(y,x) (x,y)

(x,y)

y x (y,x)

(Ordered Pair) (x,y)

(y,x)

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

D(4,5) C(8,5) B(6,2) A(2,2) 9

:

4 AB b

h 3

4 3
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E D C B A (i)

J I H G F (ii)

5.3 

y x .1

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

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

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

(0 ,0) ,(0 ,3) ,(4 ,3) ,(4 ,0) .5SCERT T
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(4,7) (0,3) (2,3) .6

5 .7

(1,4) , (-2,7)

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

.9
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X

Y

Y X

Y X

(Y,X) (X,Y)

Y 0 X

X 0 Y

(i)

(ii)

15

(-9,0) , (-6,4) , (-2,5) , (2,4) (5,0) (-2,0) (-2,-8) , (-3,-9) , (-4,-8)
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6.1

`  60 (i)

51 7 (ii)

 z y x

(i)

60 = 5

`  Y 

5Y = 60

'Y' 

(ii) 

x + 5 = 0 x + = 0 x + 3 = 0

(ii) 

Linear Equation in Two variables
6
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6.2

2 4

`  100 

y x 

 ` Y `  x

4x + 2y = 100 

y x 

y x 

4x + 2y = 100 

'y' 'x'  

p + 3q = 50

p +  3q  50  =  0

3s-2t-30=0

b  a ax + by + c = 0 y x

   

137 :1 

'y' 'x' 
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x + y = 137

:2 

'y' 'x' 

'4y' 'y' 

x = 4y

x  4y = 0 

27 :3 

y x 

10y + x y x 

10x + y 

= 27

10y + x  (10x + y) = 27

10y + x  10x  y  27 = 0

   9y  9x  27 = 0

y – x – 3  = 0        

  x  y + 3 = 0

c b a  ax + by + c = 0 :4 

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

(iii) 3x = y (iv)

(v) 3x - 7 = 0

3x + 4y = 5 (i)

3x + 4y  5 = 0

c = 5 b = 4 a = 3

SCERT T
ELA

NGANA



127 2019-20

x  5 = (ii)

1.x   5 = 0

a = 1, b = c = 5

3x = y (iii)

3x  y + 0 = 0 

c = 0 b = 1 a = 3

(iv)

3x 7 = 0 (v)

3x + 0. y  7 = 0.

a = 3, b = 0; c = 7

c b  a ax + by + c = 0 :5 

x = 5 (i)

y = 2 (ii)

 2x = 3 (iii)

5y = 3 (iv)
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c  b  a ax + by + c = 0 .1

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

6.1 

c b a ax + by + c = 0 .2SCERT T
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.3

34 (i)

5 (ii)

10 (iiii)

`15 `2 (iv)

100

` 200 (v)

121 (vi)

'y' 'x' 

6.3

3x - 4 = 8 

3x - 2y = 5 

x = 3 

x = 3 

 3 (3) - 2y = 5 

9 - 2y = 5    

'y' 'x' 

'y' 

9 - 2y = 5 2y = 4 or y = 2 

y = 2 x = 3 3x - 2y = 5 

'y' 'x' 
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'y' 'x' 

3x - 2y = 5 y = 2 x = 3

'y' 'x' (3, 2) 

x = 4  

12 - 2y = 5 3x - 2y = 5 

3x - 2y = 5 

(1, -1) 3x - 2y = 5 

'y' x = 0 

'x' y = 0 

5 

4x + y = 9 :6 

(-1, 13) (1,5) ,(0, 9)

'y' 'x'
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x + 2y = 4 :7 

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

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

LHS = RHS 

x + 2y = 4 

LHS
RHS

LHS
RHS

(1, 1)

(-2, 3)
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'k' 5x - 7y y = 2 x = 3 :8 

y = 2 x = 3 

5x - 7y = k 

5 3 - 7 2 = k 

15 - 14 = k

1 = k

k = 1

5x - 7y = 1

k 5x + 3y - 7 = 0 y = k x = 2k + 1 :9 

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

'y' 'x' 

5(2k + 1) + 3k – 7 = 0

 10k + 5 + 3k – 7 = 0

 13k  - 2 = 0   

 13k = 2

 k = 

.1

6.2 

b a  (b, 0) (0, a) .2

2x - 5y = 10 .3

'k' y = 1 x = 2 2x + 3y = k .4
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' ' 3x + 2y + 6 = 0 y = 2 +  x = 2 - .5

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

.7

6.4

y = 4 - 2x 4 = 2x + y 

(2, 0) y = 0 x = 2 x 'y'

y x 

'y'   'x' 

x 'x' 

(2, (0, 4) y 'y'

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

AB AD

(4, -4) SCERT T
ELA
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AD 

AD (1, 1) 

AD

.1

.2

.3

.4

ax + by + c = 0 

b a

6.4.1

.1

'y' x = 2 .2

'x' y = 0 .3

(x, y) y x .4

.5

.6

'y' 'x' 
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(2, 4) 

(2, 4) .1

.2

(2, 4) .3

y  2x = 4 :10 

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

(4, 2) (4, 2) (ii)

(iii)

y - 2x = 4 y = 2x + 4

BC C B A

y - 2x = 4 

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

(2, 8) 

LHS = y - 2x = 8 - 2 x    2 = 8 - 4 = 4 = RHS

(2, 8) 
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(4, 2) (4, 2) (ii)

(4, 2) 

LHS = y - 2x = 2 - 2 4 = 2 - 8 = - 6  RHS

(4, 2) 

(iii)

(-4, -4) 

(1, 5) (i) 

x - 2y = 3 :11 

x = -5 (x, y) (i)

y = 0 (x, y) (ii)

x = 0 (x, y) (iii)

x - 2y = 3 y = 
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C B A

x = -5 x = -5 (x, y) (i)

(x = -5) Y 

y = -4 X 'P'

(-5, -4) P

x - 2y = 3 P(-5, -4) 

y = 0 (x, y) (ii)

X X (x, 0) y = 0 

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

x = 0 (x, y) (iii)

Y (0, y) x = 0 

x - 2y = 3 

Y

6.3  

    .1          

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

.2

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

'm' y = mx (i)

(ii)

(iii)

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

y - x = 2 .4

x = 4 y (i)

y = - 3 x (ii)

2x + 3y = 12 .5

3 y (i)

-3 x  (ii)

.6

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

5000 .8

6kg .9

4 9.8t .10

25% :12 

25 (i)

45 (ii)

(iii)

'x' 

'y' 

x + y = 

25% 

x = 25% (x + y) 

(x + y) = (x + y)

x =  (x + y)

4x = x + y 
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3x = y

3x - y = 0 3x = y 

C B A 

75 25 (i)

15 45 (ii)

(iii)

'm' y = mx 

20 = 1 X

20 = 1 Y
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:13 

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

(1, -1) 

y = x y = x 

x + y = 0 (1, -1)

x + y = 0 

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

y = - x + 2 

y = - x + 2 

x + 2y = 6 

6.4 

60% .1

1200 (i)

800 (ii)

'x' 

y 'x' 'y' 

60% 

25 .2

25 (i)

40 (ii)

x 8 15 .3

y 

7 55

.4

x 27

y 

7 4SCERT T
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10 50 .5

(ii) (i)

80 (iii)

60 .6

(iii) 2 (ii) (i)

1:8 .7

12

8x = y x : y = 1:8 y x 

5:2 28 .8

5 + 2 : 5 = 7 : 5 =

(C0) .9

y x (i)

300C (ii)

950F (iii)
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- Y  -X 6.5

x = 3 x = 3 

x  0.y  3  0

'x' 'y' 'y' 

3 

(3, a)

'a' 

 

-Y -Y

x =  3

3 -YSCERT T
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(i) .1

(a) x = 2 (b) x = -2 (c) x = 4 (d) x = -4

-Y (ii)

-Y (iii)

(i) .2

(a) y = 2 (b) y = -2 (c) y = 3 (d) y = -3

-X (ii)

-X (iii)

-Y (k,o) K y x = k .1

(o,k) k -X x y = k .2

-Y -X 6.5.1

0.x + y = 0 y = 0 
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 -X = 0 -Y -X

y  0 x 

-Y

6.4 

.1

(b) (a)

3x + 5 = 0 (v) 2x - 9 = 0 (iv) y = 4 (iii) y + 3 = 0 (ii) x = 3 (i)

2x - 11 = 0 .2

(ii) (i)SCERT T
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3x + 2 = 8x - 8 .3

(ii) (i)

-X .4

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

y .5

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

.6

-Y (ii) -X (i)

.1

y x .2

.3

.4

y = mx .5

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

(o,k) k x y = k .7

-X y = 0 .8

-Y x = 0 .9
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7.1

Triangles
7

P Q
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ABC 

(iv) (iii) (ii) ABC 

ABC (v) ABC 

PQR  ABC

ABC PQR PQR  ABC

CA RP BC QR AB PQ 

C R B Q A P 

, ,
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QRP  ABC PQR  A B C

QP  AC RP  BC QR  AB 

(ii) 

  

DEF  ABC FDE  ABC

ABC (iv) 

(Corresponding parts of congruent triangles) CPCT  

.1

(i)

(ii)

(iii)

(iv)

.2

(ii) (i)

7.2

4 4 

4

5 4 SCERT T
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8 7 4 

1800 

 BC  8cm AB  5cm ABC (i)

 BC  8cm AB  5cm ABC (ii)

(i)
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ABC

A 'BC

(ii)

 (ii) 

(ii) (i) 

(ii)  (i) 

7.3

(SAS) 

ASS SSA 

(SAS) 

OD = OC OA = OB O CD AB (1) 
(ii) AOD  BOC (i)

BOC AOD (i)
OA  OB
OD  OC

SAS AOD  BOC
BOC AOD (ii)

BC AD 
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B A P l P l AB (2) 

AB C 

PA =  PB 

AB C  AC = BC 

PC = PC 

SAS

PA = PB 

.1

DC AB  P .2

APC ~=  BPD

7.3.1
5 55o 50o SCERT T

ELA
NGANA



154

SAS 

(ASA) 7.1 

DEF ABC 

(R.T.P) 

AB > DE 

DEF ABC 

(i) 

 DEF  ABC

SAS

AB > DE (ii) 

PB = DE AB P 

 DEF  PBC 

SAS
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A P 

SAS

SAS 

(iii) 

ME  = AB DE M 

(ii) 

1800 

180 

(AAS) 

(3) 

 CDA  ABC

ASA
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BC E (4) 

 ECD  EBL

BC E BE = CE

ASA

(5) 

(i)

DE = EC (ii)

(i)

(ii)

(ii) (i) 

 EAC  DBC 

BC = AC

ASA

CPCT DC  EC

CD AB (6) 

AD O 

BC O (ii) (i)

 DOC  AOB (i)

BC 

OA  OD
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AAS

CPCT OB  OC (ii)

BC O 

7.1

A AB AC = AD ACBD .1

BC ABC ~=  ABD

BD 

AD = BC ABCD .2

DAB = CBA

ABD ~=  BAC (i)

BD  AC (ii)

ABD = BAC (iii)

BC  AD   .3    

AB CD AB

m l .4   

q p 

ABC ~=  CDA

AB  AD AC  AE .5

BC  DE BAD = EACSCERT T
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 D M C AB M C ABC .6

B D DM = CM 

DBC (ii) AMC ~=  BMD (i)

CM = AB (iv) DBC ~=  ACB (iii)

 APB ABCD  .7

APD ~=  BPC

  BPC  APD 

PAD = PBC = 90o  60o = 30o

 ABC .8

Q P 

PB = QC AQ = AP

 AQC  APB 

BC D  ABC   .9

BED ~=  CFD DE  DF DF  AC DE  AB

.10

B ABC .11

BCA = 2 BAC

  AC = 2BC 

BC = BD D BC 

7.4
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AB (i)
B A 

B A AC = BC D ABC 

(ii)

B A

7.2 

AB = AC  ABC 

BC D 

 CAD  BAD 

AB  AC 

AD = AD 

SAS

CPCTSCERT T
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6 BC .1

600 C B   .2

A 

C B .3

AB = AC 

C B

7.3 

ASA

 ABC AB = AC BC AD A  ABC (7) 

 ACD  ABD

ASA

CPCT AB = AC 

 ABC

AC = CD AB = BC (8) 

AC = CD ACD
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= x + x = 2x

AB = BC  ABC 

= 2x + x = 3x

BC AD (9) 

y x ACD ABD 

 DC  = y + 1 BD = x AC = 3y + 1 AB = 2x + 3 

EF AD

BC AD 

AD  AD

ASA

CPTCT

x - y = 1 x = y + 1

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

x = 5 2 + 2y - 3y = - 2
- y = - 2 - 2

- y = - 4
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AC AB F E  ABC (10) 

BF = CE

 ACE  ABF 

AB = AC

 

AF = AE

SAS

CPCT BF = CE

BE = CD BC E D AB  AC  ABC (11) 

AD = AE

 ACE  ABD 

(1) AB = AC

(2) 

BE = CD

BE - DE = CD - DE

(3) BD = CE

SAS (3) (2) (1)

CPCT  AD =  AE

7.2 
C B AB = AC ABC .1       

O 

O A   

  

A AO (ii) OB = OC (i)

BC AD  ABC .2

AB = AC  ABCSCERT T
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AB AC CE BD  ABC .3

AB AC ABC .4

CD BD 

ABD ~=  ACE (i)

ABC AB = AC (ii)

BC  DBC  ABC .5

ABD = ACD

7.5

SSS 7.4 

SSS

SSS

PR  XZ QR  YZ PQ  XY  XYZ  PQR

WZ XW WY  PQ YW

 WYZ  PQR

OR  YZ 

PQ  YW 

SAS
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PR  WZ (CPCT) 

PQ = YW PQ = XY

 XY = YW

XZ  WZ

XY = YW  XYW 

 XYZ  PQR

PQ = XY

PR  XZ

SAS

BC = AD AB = CD ABCD (12) 

 CDA  ABC 

AB = CD

AD = BC

AC = CA

SSS

 DBC  ABC .1
AC = CD AB = BD

ABC ~=  BDC 

SASSCERT T
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3cm 5cm 

RHS 7.5 

(Right angle - Hypotenuse- Side) RHS 

 DEF  ABC 

BC  EF AC  DF

G DE 

F G GE  AB 

.  GEF  ABC

AB  GE

900 

BC  EF

SAS

(CPCT) (1) 
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(CPCT) (2) AC  GF

2 AC  GF AC  DF

DF  GF 

(3)

3 1 (4)

4  DEF  ABC 

(Cancellation laws) (5) 

 DEF  ABC

BC  EF

5

AC  DF

SAS

B A AB  Q P AB (13) 

AB PQ 

AB AB PQ QA = QB PA = PB 

C AB PQ 

 PBQ  PAQ 

AP  BP

AQ  BQ

PQ  PQ

SSS

 PBC  PAC 

AP  BP
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PC  PC

SAS

(1) AC  BC

(2)

AB PQ (2) (1)

 PBQ  PAQ ]

AP  BP

PC  PC

 APB

SSA  PBQ  PAQ 

A m l P (14) 

AP 

A m l 

l PB 

PB  PC

PB = PC

PA  PA

RHSSCERT T
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7.3     

BC AD (i) AB = AC AD ABC   .1

A AD (ii) 

BC AB ABC .2

QR PQ PQR AM 

PN 

ABM ~=  PQN (i) 

ABC ~=  PQR (ii)

RHS ABC CF BE .3

 ABC 

 B = C AB = AC  ABC .4

RHS AP |  BC

D BA AB  AC  ABC .5

AD  AB 

BCD

 B = C AB  AC  B = 0 ABC .6

600 .7

7.6

CD AB 

(ii) B A (i)SCERT T
ELA

NGANA



169 2019-20

A' CA ABC .1

A'C  AC 

A' BC B A .2      

ABC A'BC

A'BC > ABC

BC CA 

A AC 

B

ABC   .2
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BC  ABC

AC 

B A

7.6

CA  CP BC P

A AB 

T S,R,Q,P 

B A 

T P

A

TAB > SAB > RAB > QAB > PAB

TB > SB > QB > PB

B

AC 

.P
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7.7 

ABC 

AC  AB BC  AC AB  BC 

AC  AB  BC BC  AC  AC AB  BC  AC 

7.8 

AD = AC D BA  ABC 

AD  AC D BC  ABC (15) 

 DAC 

AD  AC

ADC= ACD
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ABD 

 ABC

AB  AD (AD  AC) 

7.4 

.1

Q P AC AB  ABC .2

AC > PBC < QCB

C D .3

AD BC

CD AB ABCD .4

B D A C

QPR PS PR > PQ .5

PSR PSQ

6 4 .6

1 8 5 .7SCERT T
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CPCT 

SAS

ASA

SSS

RHS
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8.1

(ii) (i) 

(iv) (iii) 

 

(iv) (iii) 

(iii) 

C B A DA CD BC AB ABCD

D D 

(vi) (B,D) (A,C) 

ABCD BD AC

Quadrilaterals
8
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8.2

ABCD

AC 

 ABC 

(1) 

 ADC 

(2) 

(2) (1)

3600 

8.3
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DC AB ABCD (i) 

(iv) (iii) (ii) 

(v) 

EFGH (iii) 

(iv) 

900 (v) 

BC  CD AB  AD (vi) ABCD 

ABCD (1) 

ABCD 

1800 

 1200 600 1200 
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ABCD (2) 

ABCD

AD || BC

 1400  

3 4.5 (3) 

3 4.5 

15  4.5  3  4.5  3  

P ABCD (4) 

ABCD

 APB

 1800  900

 900

E AB

CBE

CBE ABC
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8.1 

.1   

(ii) (i)

(iv) (iii)

(vi) (v)

.2

.a

.b

.c

.d

.e

.f

.g

.h

.i

.j

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

1:2:3:4 

ACD AC ABCDSCERT T
ELA
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8.4

8.1 

ABCD 

AC C A

AC AB || DC

DCA = CAB

AC DA || CB

DAC = BCA

CAB ACD

DAC = BCA DCA = CAB

AC = CA

ABC ~= CDA 

AC A.S.A SCERT T
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8.2 

ACD ~= CAB 

CBA = ADC AB = DC 

DAC = ACB AD = BC 

CAB = DCA

ACB + DCA = DAC + CAB

DCB = DAB

PAB = DCB

(i)

(ii)

8.3 

BC = AD AB = DC ABCD 

AC 

CDA ABC

AC = CA AB = DC BC = AD 

ABC ~= CDA 

AC BCA = DAC

(1) AB || DC

CA ACD = CAB 

(2) BC || AD 

(2) (1) ABCD SCERT T
ELA

NGANA



181 2019-20

8.4 

ABCD B = D A = C ABCD 

A + B + C + D = 3600 

 A + B = C + D = 

A + B = 1800

E DC

BCE = ADC C + BCE = 1800

AD || BC BCE = D 

DC

ABCD AB || DC 

8.2 

ABEF ABCD .1

AFD ~= BEC 

4 .2

D C ABCD .3

COD =  ( A+ B) 'O' 

8.5

8.5 

ABCD 

'O' BD AC 

OCD OAB

4 3 2 1

AC AB || CD 1 = 3

2 = 4
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AB = CD 

OCD ~= OAB A.S.A 

DO = OB CO = OA

8.6 

ABCD

'O' BD AC

OB = OD OA = OC

ABCD 

COD AOB

8.5.1

(Corollary)

(1) 

A = 900 ABCD

B = C = D = 900 

ABCD 

AB AD || BC 

A + B = 1800 

 = 900 

 

D = B C = A

D = 900 C = 900
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(2) 

'O' BD AC ABCD

BD AC 

BOC AOB

OA = OC

BOC AOB OB = OB

AB = BC

AOB ~= BOC 

AOB = BOC 

AOB + BOC = 1800

2 AOB = 1800

BOC = COD = AOD = 900

BD AC 

ABCD A AC ABCD (3) 

ABCD

C A AC AB || DC 

(1) BAC = DCA

(2) BCA = DAC

A AC

BOC = DAC

(3) DCA = DAC

C AC 

(2) (1)
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BAC = BCA

BC = AB BCA = BCA ABC

ABCD BC = AD AB = DC 

AB = BC = CD = DA

ABCD 

(4) 

BD AC ABCD

AC = BD 

ABCD ABCD

BAD ABC

AB = BA

B = A = 900

BC = AD

ABC ~= BAD 

AC = BD 

(5) 

C B A ABCD

S R Q P D

AD || BC ABCD

A + B = 1800 AB 

B A BP AP ABP = 12 B BAD = 12 A

  12 A + 12 B =  12
(1) BAP + ABP = 900
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APB 

BAP + APB + ABP = 1800

APB = 1800  ( BAP + ABP)

(1) APB =   900

= 900                

SPQ = APB = 900

CRD = QRS = 900

DSA = PSR BQC = PQR

PQR = QRS = PSR = SPQ = 900

900  PQRS 

PQRS 

.1

.2

R P  'l' (5) 

R P l

APR PRP CRP RPB

(1) 

(2) 

(2) (1)SCERT T
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(3) PQRS 

PQR 

(4) 

(4) (3)

PQRS

PQRS 

AD = ED E BC AD ABC (6) 

ABEC 

ABC AD

AD = ED E AD

CE BE

ECD ABD 

BC 'D' BD = DC

ADB = EDC

AD = ED

ABD ~= ECD

(CPCT) AB = CE 

ABD = ECDSCERT T
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ABEC 

AB = CE AB || CE

ABEC 

8.3 
(x 48)0 (3x 2)0 .1

.2
240

ABCD .3

BC 'E' 

'F' AB DE 

AF = 2AB 

Q P ABCD .4

PBCQ DC AB 

AB = AC ABC .5

CD || BA QAC AD

DAC = BCA (i)

ABCD (ii)

C A CQ AP ABCD .6

BD 

APB ~= CQP (i)

AP = CQ (ii)SCERT T
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F E D C B A BC || EF BC = EF AB = DE DEF ABC .7

ABED (i)

BCFE (ii)

ABC ~= DEF (iv) AC = DF (iii)

'O' BD AC ABCD .8

BD Q P

AC CQ || AP

PQ 

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

EFGH

8.6

E AC AB ABC 

F E F 

ABC AEF BC EF

EF = 2
1 BC AEF = ABC 

BC EF AB 

EF || BC 

8.7 

AC AB F E ABCSCERT T
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EF = 2
1 BC (ii) EF || BC (i)

BA 'C' EF

'D' EF 

CDF AEF 

AC 'F' AF = CF

AFE = CFD

CD || BA ED AEF = CDF 

 AEF = CDF

(CPCT) EF = DF AE = CD 

AE = BE 

BE = CD 

BCDE BE = CD BE || CD 

ED || BC 

EF || BC 

  ED = BC BCDE 

FD = EF

 2EF = BC

EF = 2
1 BC 

8.8 

'E' AB ABC

CD BA F AC l BC 'E' 

AF = CF CD || BA 
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CFD AEF

AC BA || CD EAF = DCF

ED BA || CD AEF = D

EB || DC 

ED || BC 

BE = DC EDCB 

AE = DC BE = AE 

AEF ~= CFD

 AF = CF

CA BC AB F E D ABC (7)

DEF ABC 

 E D ABC

DE || AC

EF || AB DF || BC 

CFDE BEFD ADEF 

DF ADEF 

ADF ~= DEF

BDE ~= DEF

CEF ~= DEF

ABC 

SCERT T
ELA

NGANA



191 2019-20

p n m l (8)

F E D C B A q 

BC AB p 

EF DE q 

EF DE BC AB 

m F A 

'G' 

AB = BC ACF

AC 'B' 

BG || CF 

AF 'G' 

DF 'E' GE || AD AF 'G' AFD 

DE = EF 

q n m l 

BE || DF ABC BE AD (9)

CF =4
1 AC 

F BE || DF BC 'D' ABC

CE

 CF = 2
1 CE

= 2
1 [2

1 AC]

CF = 4
1 AC 

Q P AB CA BC C B A ABC (10) 

ABC PQR R 
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ABCQ BC || RQ AB || QP

ABPC BCAR 

BC = RA  BC = AQ

QR 'A' 

PQ PR C B 

PQR = PQ + QR + PR 
= 2AB + 2BC + 2CA

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

8.4 

'E' AC AD = 4
1 AB D AB 'D' ABC .1

BC DE = 2cm AE = 4
1 AC

DA CD BC AB H G F E ABCD .2

EFGH 

.3

DC AB F E ABCD .4

BD EC AF 

2:1 1:2 

.5

BC M AB C ABC .6

D AC 

MD  AC (ii) AC 'D' (i)

CM = MA = 2
1 AB (iii)

SCERT T
ELA

NGANA



193 2019-20

.1

3600 .2

.3

.4

(a)

(b)

(c)

(d)

(e)

(f)

.5

(a)

(b)

Puzzle .1

10

2 9 16 .2
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Census Department

9.2

Statistics
09
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(i

(ii

(iii

(iv

.1

.2

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

2010 2001 (i

(PET) (ii

9.3

15 50

25, 34, 42, 20, 39, 50, 28, 30, 50, 11, 20, 42, 45, 40, 7
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50 - 7 = 43  50 7

50 7

(i

60% (ii

50 25 (i

15 25

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

34

60% 50 (ii

30 60% 9

50 10 1

196

SCERT T
ELA

NGANA



(i

I (ii

(iii

(ii) (i)

(iii)

50 2
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110-119 100-109 ........50-59 40-49 30-39

10 39 30 30-39

30-39, 40-49 .............

36-40 30-35

39.5

40-49 30-39
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39.5-49.5 29.5-39.5 39.5

39.5-49.5 39.5 29.5-39.5

50-60 40-50 30-40

(99.5-89.5=10) 99 90

10

30 3

86-88 84-86 (i)

(ii)

(i)

90-92 90

96-98 96

 99.2 - 84.9 = 14.3     (ii)
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1098765

9.1

(1

36 (2

30 (3

 C B A SMS .4

SMS C B A Option
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.5

.6

75 30 .7

10-20 0-10

75 25 .8

40 .9

0.5

2-2.5
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9.4

20 200 50 .1

.2

.3

15% .1

12% .2

60% .3

13% .4

30.7

18 12

Option

Matches

3 .1

(Cricketers)

5
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50 65

5

100 50

(Arithmetic Mean) 9.4.1

9.4.1.1
0.5 8 6 3 12 5 4 4

8 6 3 12 5 4

0.5
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7 (n)

n

=

P 15 17 P 13 18 12 10 5

9.4.1.2
40

(x)

(f)

40

5 x 30 = 150 5 30

f6 f5 f4 f3 f2 f1 x6 x5 x4 x3 x2 x1
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33.40
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6

 fi x xi 1

2

 fi x xi

3

A 7.5 7
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9.4.1.3
8

(i) 1

(ii)

A=16 16

40

-60+42  fi x xi
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(Median)  9.4.2

n n

n

42 5 81 36 56 21 75 (1

50 17 30 27 y x 15 10 7 (2

y x 18

           

9.4.2.1

100

(f)                  (cf)
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N

51 50 N=100

8500 51 50

8500

.1

.2

Mode 9.4.3

6, 7, 9

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 

5 7

7

7

.1

.2
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100 20 10

91-100, 81-90....... (a)

(b)

(c)

(a)

9 91-100 (d)

81-90 10 10 20 (e)

81-90 81-90 10

9.4.5

3

2

Data
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3 3

2 2

9.2

.1

.2

K 7.2 .3

2011 .4
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AFLATOON .5

.6

.7

.8

`

46 40 .9
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.10

`

15 9 4 .11

2
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d f A

n

n

1.5 4.5

6.75
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Surface areas and Volumes
10

  10.1

b a

a

b 2-D

3-D

10.2

2 (h)  3 (b) 5 (l)
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BCGF ADHE CD

6

(6) (4) (3) (1)
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l

4 1

50% 2

(Volume) 10.2.1

10.2.2
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   =          
   =       l b  h

=   l b h
h b l

a (a)

1000 cm3 (b)

h     lb    

    lbh    

h b l

=            S

=

=         

h a
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h S OABCD

h=8cm b=10cm l=12cm 1

10 2

1 3
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Hight 
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8 10 1

1728 2

1

1350 2

7.5m 10m 12m 3

10cm 15cm 1200cm3 4

5

  (ii)   (i)

n

5 4 3 6

10

16m 3m 7

3m 25m 50m 8

10.1
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(Right Circular Cyclinder) 10.3

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

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

(iii)

10.3.1
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= (h = b)

=  

=

=   

=

10.3.2

= + +

h r
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Volume of a Cylinder 10.3.3

h r

h r

20 14 1

20

14 h

20 r

v
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v

4 11 4 2

  h r

11

v

18 44 3

18

44
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462 5 4

3.5 

0.5 5

3.5

462

x

h

(ii) (i)

42

10 8   5

8 R

r

10
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.1

5 14 .2

56 1.4 .1

8 308 .2

14 22 15 7.5 .3

61.6 .4

5.6

4.4 4 77 .5

(i)

(ii)

(iii)

10.2  
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5.50 16 56 35 .6

500 84 120 .7

10 35 .8

(i)

40 (ii)

.9

4.5 4.2 (i)

1/12 (ii)

28 2.1 .10

1000  l

12320 1760 .11

(Right Circular Cone) 10.4
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(i) 

(ii) 

(i) 

(ii) 

(iii)

10.4.1

(r) (h) 

(a) (i)

AOB (b) (ii)

B A (iii)

B A B A

(c)
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(iv)

AB OB OA

OB OA

AOB

'l' b1, b2, b3 ... 

=

B A

r 

 r 

 l 

228

SCERT T
ELA

NGANA



r l

10.4.3

=

+  =

 l  r 

(i) 1

2

(Volume of Right Circular Cone) 10.4.4
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(i

(ii

(iii

3

h r

12 1.4 (i) 6
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= 4

=

213

158.4 5.6cm 7

l h 5.6 cm  

11 24 8

10 5m

= = 24m

= 12 m

= 11 m = h1

= 5 m = h2

l
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8 3 9

70 (i)

3.5m3 (ii)

8m
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(i)

(ii)

10.3

77cm3 38.5cm2 1

7m 462cm3 2

14cm 308cm2 3

(ii) (i)

176 25 4

25

216O 15cm 5

14 24m 9m 6
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254 1159    7

4.8m 8

10.8 4.5m

3m 9

20cm 6m 8m

(  = 3.14) 

27cm 7cm 10

10

1.8cm3 6.8  5.2 11

 96 12 12

15  

(Sphere) 10.5

(i)
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10.5.1

4 r

4

r 

(Hemisphere) 10.5.2

235 2019-20

SCERT T
ELA

NGANA



+ =

r 1

(i)

(ii)

(ii) (i) (iii)
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.2

(Volume of Sphere) 10.5.3

(i) r 1

(ii) n 2

A1, A2, A3 3

   A1 r

n 4

n
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A = A1 + A2 + A3 + .......... n

'n'

5

r

1

6.3cm 2

154 cm2 10
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35cm 5cm 11

5cm r R

+ + =

5 17.6m 1 12

100cm2

17.6 17.6

2.8 m

100

500 =

49.28 500 =
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7m 13

3.5 = 7 =

4.9cm 14

7.8gm/cu cm 

7.8 gm =  

7.8 x 493 g =

3.85 kg = 3845.44 g =

3.5cm   15

   =       
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10.4 

3.5cm 1

1018   2

44cm 3

5 21cm 4

2:3 5

 = 3.14 10cm 6

18 14 7

5cm 0.25cm 8

11.34 2.1cm 9

3 5cm 10

10.5cm 11

3cm 3cm 9cm 12

4 (6) 1

h b l 2

2 (lb + bh + lh) =

2 h (l + b) =

 l b h =

2_
7

1_
3
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l 3

6l2 =

4l2 =

l3 =

4

5

h r 6

7

8

l2 = h2 + r2

l h r 9

=

=

10

=
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r 12

=

=

13

=

=

=

 8 8 
64 1
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Areas
11
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3 2km2 215m2 10cm2

(1 cm2)

(1mm2) (1km2) (1m2)

II I

I
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IV III

V

II I

IV III

X Z Y X

X P Q

Y (A) (B) (C)

Z (E) (F)        

Ar(X) Area (X) X

(i)

Ar(A)=Ar(B) B A

q p X (ii)

ar (X) = ar (P) + ar(Q)  
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11.3

5  ABCD

4  

4 5

20 4 5

' ab ' ' b ' ' a '

1

1 '1'

11.1 -

6 1cm 5m .1

1sqm = 100sq.cm .2

BC 6.5cm AB 12cm AD DC ABC = 900 ABC .1

ADB
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QR 8cm PS 9, PQ 12cm QPS SQR=90o PQRS .2

PQRS SR 17cm

ABCD ADCE ABCD .3

BD AC ABCD .4

' 0 '

ar( AOD)=ar BOC)

.11.4
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CD EFCD ABCD (i)

PQRS (ii) CD EFCD ABCD

(iv) BC DBC ABC (iii) TURS

DC PCD ABCD

EF AB

(iv) (iii) PQTU A,B,C,D TU PQ

A1 B1 C1 D1 (v)

F1 E1 B1 A1 D1 C1 A1 F1 E1 F1 C1 D1

S1 R1 T1 U1 R1 S1 P1 Q1 R1 S1 (vi) AF||DG

(viii) (vii) S1 R1 P1 V1
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.11.5

PQCD ABCD

DC

DCQA DC PB

DAP

CBQ

ar(PQCD) = ar (ABCD)

:11.1
PB DC PQCD ABCD

AD||CB DDA CQB PD||CQ CBQ DAP

PQCD PD||QC DAP CBQ PB

CBQ DAP

Ar(PQCD)  =  ar  (AQCD)  +  ar  (DAP)                 
= ar (AQCD)+ar(CBQ)=ar(ABCD)
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      ABCD A1B1C1D1 AB=A1B1

 C, D C1, D1 B1 B A1 A

AB DG ABEF ABCD 1

ar(ABCD)=ar(ABEF) (i)

ar(ABCD)=ABxDG (ii)

(i)

ar(ABCD)=ar(ABEF)

ar(ABCD)=ar(ABEF)(fig(i)) (ii)

=ABxBE(ABEF

AB DG DG BE

Ar(ABCD)= ABxDG

AB ABEF ABC 2

EF AB

ABHC H FE BH||AC B   

AB AB ABEF ABHC BC

EF

16cm 12cm 3

D O N M DA CD BC AB ABCD :
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MNOP

PN||PC PN||AB PN

AB PN PN MNP ABNP

(iii) (ii)(i)

36cm2 ABCD .1

ABEF AB=4.2cm

CF DC AE ABCD .2

AE=8cm AB=10cm AD 

AD CF=12cm

ABCD H G,F,E .3

AD CD BC AB

APM, DPO, OCN 3 .4
MNB

11.2

.... (iii)

   .... (i)

(PDCN)
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DC ABCD Q P .5

AD

ar( APB)=ar( BQC)

P ABCD .6

AB P

.7

ABRS PQRS .8

BR X

PQRS   .9

Q P A RS

.10

.11.6

BC AD BC DBC ABC
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AD BC BC DBC ABC

FDCB AECB BF||CD CE||AB AD

ar(AECB) = ar(FDCB) EF BC BC

   

ar( ABC)=ar( DBC) (ii) (i)

DBC ABC

ABC

BD AC DBC

BF||CD CE||BA P

AD F E

ar( PBC)=ar( PBC)SCERT T
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1

ABCD CD=BA AD||BC ABC

AC

ABC ACD 

ar ABC ar ACD

ar ABC= ar(ABCD)

AE BC AE BC

ar(ABCD)=BC x AE 

ar( ABC)= ar (ABCD) 

 x BC x AE

ar ABC=  x BC        x AE

11.2

DBC ABC BC

D A

ADC ABD AD 4

AE BC DC BD

ar ( ABD) = ar( ACD)
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BC DE||AC AC ABCD 5

BC DE E E

ar (ABCD) = ar( ABE)  

ar (ABCD) = ar( ABC) + ar ( DAC) :
DE//AC EAC DAC

ar ( DAC) = ar ( EAC) 
ABC

AP//BQ//CR 6
ar(AQC)=ar( PBR)

BQ PBQ ABQ  :
AP//BQ

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

BQ BQ//CR ar( CQB)=ar ( RQB) (ii)

(ii) (i) 

E A B C .1

AD

11.3
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ABD ABC .3

O AB CD AB

ar( ABC)=ar( ABD)

AB CA BC ABC .4

F E D

BDEF

E D AC AB .5

ABC

ar( DBC) = ar( EBC)

DE||BC 

BC XY .6

CF//BA BE//CA A

XY F E

ar( ABE) = ar( ACF)

O BD AC ABCD .7

AB||DCSCERT T
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F DC ABCDE .8

AC BF

ar RAS = ar RBS .9

PQRS ar( QRB) = ar( PAS)

RSBA

.10

A B C A B C A A B C

Y BC AE AX DE ABMN ACFG BCED

CM BF AE AD X DE
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.1

.2

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

.4

.5

.6

.7

.8

.9

.10

(1862-1943)

(1847-1930)  
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Circles
12

12.1 
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O 'O'

'O'

5 O

OD OC OB OA F E D C B A

5 OF OE 

O 

O 

OA O
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A .1

.2

(ii) (i)

(iii)

PQ AB CD

B A (i)

AB (i)
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(iii)

12.1  

O .1

.2

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)SCERT T
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AO O B A

O AOB BO 

PRQ PSQ POQ O

POQ PQ O (i)

R S PQ PRQ PSQ (ii)

O

GH EF CD AB

GH>EF>CD>AB

CD AB O

COD AOB C,  D A,  B O

12.1  

COD AOB O
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COD AOB 

COD AOB

AB = CD

OA = OC

OB = OD

AOB COD

COD

O

D C B A

4 3 2 1

(2,4) (1,3)
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12.2

PQR = MQN

PQR MQN

PR = MN

12.2

COD AOB=900 AB=CD .1

OPQ ORS=480 PQ=RS .2

ROS

PQ = RS QS PR .3

12.3

O O

P

PA=PB PB PA

OPA OPB B A O
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O .1

D B A

ODB=? ODA=? AD=DB

M AB O 

AB OM

OBM OAM OB OA 

12.3.1
 O 

P 

P

Q  P 

Q P 

Q P 

R2 R1 R Q P

Q R2P R1P RP

BC AB A, B, C 

D
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O 

(i) OA = OB O 

BC, O B A

(ii) OB=OC

(ii)  (i)  

OA = OB = OC

OA  O C B A O

C B A C B

ABC AC

OC OB OA

BC = 7  B = 750 AB = 5 ABC 1

B B = 750 BX B AB = 5

 CA C 7

O O ABC

C B OA

12.3.2
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O

O CD AB

CD ON AB OM AB=CD O

OM = ON 

CD AB=5 O  2

COD AOB

C B AD O  3

AB = CD

C B OSCERT T
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AB = CD  

O AD

AE = ED   ..................... (i)     

 O

 

BE=CE   ..................... (ii)   

(i) (ii)
AE - BE = ED - EC

AB = CD

12.3 

.1

A = 600  BC = 7 AB = 6 ABC (i)

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

Y = 700  X = 600  XY = 4.8 XYZ (iii)

AB = 5cm  B A .2

.3

.4

AB CD O AB .5

AD = BDSCERT T
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12.4

B A (i)

O O

AB=CD O  (ii)

AOB= COD

AOB DOC

 12.4.1

O

(iii) (ii) (i)

Q P R R

PRQ PQ R

POQ

(iii) (ii) (i)

PQR

POQ
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O

POQ

R

(iii) (ii) (i)  

S R 'O'

ROP

RO=OP

ORP= OPR 

POS ROP

(i) ............. ORP POS= ORP+ OPR

ROQ

(ii) ............. ORQ SOQ= ORQ+ OQR

(ii) (i)

POS+ SOQ=2 QRP ............. (iii)
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PRQ=900 PQ O 4

O PQ

PRQ = 1800

POQ = 2 PRQ  

x0 5

ACB = 400

AB

x0=3600-800=2800    

12.4.2

O

AB AB S R Q  P AB

ASB ARB AQB APB S R Q P
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B A S R Q P

12.4

ADB ACB B A

D C B A

C B A

D

AD AD E

C B A

ACB = AEB

ACB = ADB

AEB = ADB

 D E

 O .1

ADB AOB = 1000

BCD BAD = 400 .2

12.4
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PSR PQR POR = 1200 O 3

4

OM=3cm O 5

AB=8cm

ON OM O 6

OM=ON RS PQ

RS PQ=6cm

ABCD A 7

BD=4cm

8

CD AB O 9

OCD AOB = 700

12.5

D C B A

D C B A

ABCDSCERT T
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B + D A + C D C B A

1

2

3

4

180 12.5

ABCD

(ii) (i)

C A=1200 6
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180

180   12.6

ABCD    

ABC + ADC = 1800

DAB + BCD = 1800

ABCD  

C B A D C B A   

E D D

ABCE

AEC + ABC = 1800

ABC + ADC = 1800

AEC + ABC = ABC + ADC  AEC = ADC

ADE

AEC = ADC 

D C B A

D C B A

D C B A

ABCD

7

AEB=600 E

BC OD OC

ODC
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A+ C=1800 C B A ABCD 2

D

3

4

5

(a)

(b)

(c)

(d)

(e)

PR PQRS (f)

12.5  -  

y x .1
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90
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Geometrical Constructions
13

13.1 

3

13.2 

900 600 450 300 (ii) (i)

1200

13.2.1 

AB 1

AB 1

A 2

ABSCERT T
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B 3

Q P 4

Q P

AB O PQ 5

AB

Q P B Q P A

SSS

CPCT

SAS

CPCT

PBQ PAQ

AP=BP ; AQ = BQ

PQ = PQ

PAQ PBQ

APO = BPO 

BPO APO

AP=BP

APO = BPO

OP = OP

APO BPO

APO = BPO OA=OB

APO + BPO=1800 

AB POQ POSCERT T
ELA
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13.2.2
ABC 2

ABC 1

B 2

E D

D E 3

F

ABC BF 4

F E F D

SSS

CPCT

BEF BDF

BD = BE

DF = EF

BF = BF

BDF BEF

DBF = EBF 

ABC BF
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BEFD

600 13.2.3

BAC= 600 AC AB A 3

A AB 1

AB

D 2

E

BAC E AC 3

600

BAC EAD

ADE

AE = AD

AD = DE

AE = AD = DE

ADE  

EAD=60
0

EAD BAC

BAC=60
0SCERT T
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13.1

.1

.2

4.5 .3

.4

13.3

RHS ASA SSS SAS

RHS ASA SSS SAS

13.3.1

ABC=600 AB+AC=8 BC=5 ABC 4SCERT T
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ABC 1

AB+AC=8cm 

A

BD=8 D BA AB+AC=8

cm

AB+AC=8cm 

AD = AC 

BD A

A BD D C A

AB+AC=BD

CBX=600 B =5 2

(AB+AC=8cm) 8 B 3

D

BD CD CD 4

A

ABC AC 5

A

ABCSCERT T
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ABC AB+AC=5 cm B=600 BC=6 cm

13.3.2

A B - A C B B C A B C

ABC AB<AC AC-AB AB>AC

AB>AC (i)

AB-AC=1.6 cm  B=300 BC=4.2 cm  ABC 5

ABC 1

AB-AC=1.6cm

AB>AC AB-AC=1. 6c m 

A CD BD=AB-AC=1.6 cm

AC CD BD

ABC

BC =  4.2  cm  SAS 2

AB-AC BD=1.6 cm B=300

ABC

CD 3

A BDXSCERT T
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ABC AC 4

AB<AC (ii)

AC-AB=1 B=450 BC=5cm ABC 6

ABC 1

AB AB<AC AC -AB= 1 .8 cm  

AD=AC D

AD=AC BD=AD-AB BD=AC-AB=1.8 cm

A DC CD

CBX=450 BC=5cm 2

D XB (BD=AC-AB) 1.8 B

DC DC 3

ABC AC A 4

B

ABC C

ABCSCERT T
ELA
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13.3.3

AB+BC+CA C B

AB+BC+CA=11 cm C=450 B=600 ABC 7

 

ABC 1

AB+BC+CA XY ABC

XYM C YXL B

AX A

C AY AY B XY

AC AB

XY=11cm 2

XY=AB+BC+CA

XYM=450 XYL=600 3

A 4

AY AX

C B AY AX 5

ABC
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PQ AX B

CY=AC XB = AB

AB+BC+CA=XB+BC+CY=XY 

XB=AB ABC BAX= AXB

ABC ABC= BAX+ AXB

= 2 AXB

= YXL

= 600

ACB= XYM=450

C=450 B=600

13.3.4

600 7 8

600 1

O

600 ACB AB

C

B=600 x 2=1200 ACB=600

OA=OB OAB

OB OA OABSCERT T
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AB=7 cm 2

B A X = 3 0 0 3

O YBA=300

300 600

OB OA O 4

BC AC C 5

ACB=600

ACB

OA=OB

1200

ACB

13.2

AB+AC=12 B=750 BC=7 ABC .1

PQ-PR=3.5 Q=600 QR=8 PQR .2
XY+YZ+ZX=10 Z=600  Y=300 XYZ .3
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15 7.5 .4

5 .5

1200 (iii) 450 (ii) 900 (i)

.1

.2

600

.3

.4

.5

.6

(Cevian)
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14.1

/2

Probability
14
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/2 
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.1

.2

5 (a)

(b)

(c)

(d)

(e)

14.2

14.2.1

Head (H) 

Tail (T) 

(Tail) (Head) 

6 1
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.1

.2

.3

.4

/ 14.2.2
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(Heads) (Tails) 

50     22
   

  
28

60
   

 
26

   
  

34

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

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

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

100 ...... 48 ...... 52

10

20

30

40

50
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14.2.3

5

6 

6 4 2
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14.2.4

(Tail) (Head) 

2
1  

2
1  (H) 

P (H) = 2
1  = 0.5 50%

(T) 

6

6 5 4 3 2 1 

2
1  6

3 5 3 1 

'A' 

'A' 

(c) (b) (a) (1) 

(f) (e) (d) 

(a)

2 1 

 = P(A) 

SCERT T
ELA

NGANA



299 2019-20

4 (b)

(c)

4
1 = 

4
3 = (d)

4
1 = (e)

2
1 = 4

2 = (f)

.1

(a)

(b)

(c)

(d)

(T) (e)

(b) (a) (2) 

6
1 4 (a)
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(b)

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

= 6
1 + 6

1 + 6
1 + 6

1 + 6
1 + 6

1 = 1

 1 

= 

(S) (S)

(Event)

1/6 6 4 3 2 1

6 5

1 5 5

3

5

6

7

3
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0 1 0 

0  1 (a)

0 = (b)

14.2.5

4 3 .1

20 

(7) (6) 

(T) (H) 

30 4 3 .2   
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6
1 (4) 

5 2 1 

(4) 

5 2 1 

.3

9

20 

(S) 
'1'

'1' 
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0.25 0.5 0.25 (4) (3) (2) 

1000 (3) 

(b) (a) 

(c)

(S) 
(H) (H) 

(S) 
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5 (a)

(b)

= 5
1 = 0.2

0.2  5
1 P P P P

(c)

 =  = 0.185

0.204 0.206 0.210 0.195 

(b) 

(4) 

2 3 5

3  - 10 24 35

11 - 16 42 53

17 - 40 121 97

41 - 60 51 43

60 18 13

505 = 

P = 

= 
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10    24 + 35 + 5 + 3 = 67 10 (a)

= 505

P 10 = 

16     53 + 35 + 5 = 93 16 (b)

P  16 

17 (c)

= 121 + 51 + 18 = 190 

P 17 

40 (d)

= 51 + 43 + 18 + 13 = 125 

P > 40 

(e)

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

P 

(5) 

3 2 1

'A' 

A 

3
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A 'A' 

'A' 

'A' 

r2 =

R2 r2 = = 

= 

=  0.556 = 55.6%

5 

'B' 'B' .1  

'C' .2

'C' 

14.3

.1

.2

Exit poll .3

P (A) = 

SCERT T
ELA

NGANA



307 2019-20

14.1 

6 1 .1

(a)

(b)

(c)

100 .2

55 : (T) 45 : (H) 

(a)

(b)

.3

(a)

(b)

(c)

(d)

(e)

.4

(a)

(b)

P P P P 

(c)

.5

p (b) (a)

(d) (c)
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5 .6

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

5

2000 .7

3 29 18 (i)

50 30 (ii)

(iii)

.8

  = 22
7     

3
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/

'A' 

 

 

1 = 

0 =  

1 0 1 0 

36 

12 2

Carl Friedrich Gauss 19

P (A) = 
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15.1

:

3 + 2 = 5 .2 .1

4 > 8 .4 .3

.6 .5

x + 2 = 7 .8 .7

6 .10 .9

.12 .11

.14 x < y .13

4 > 8 

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

Proofs in Mathematics
15
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.2 .1

.4 .3

5 

15.2

.2 3 .1

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

.6 .5

.8 .7

5 4 .10 x > 7 .9
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.12 .11

.14 2x > x x .13

15.3

(1) 

(2) 

15 5 3 

(3) 

(4) 

2
1 x = 1 2x > x 
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N x 2x > x 

(5) 

3x > x x (i)

x2 > x x (ii)

(iii)

900 (iv)

(v)

3x > x x > 0 (i)

x2 > x x > 1 x < 0 (ii)

2 0 (iii)

900 (iv)

(v)

15.1

.1

(ii) 27 (i)

(iv) 20C (iii)

28 (vi) (v)

.2

x2 > 0 x (ii) 3500 (i)

(iv) (iii)

(v)

.3

(ii) (i)

x3 > 0 x (iv) 3x + 1 > 4 x (iii)

(v)

 x2 > y2  x > y .4
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15.4

15.4.1
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15.4.2

19992 56702 56702 19992
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'0' 30 5 '0' (i)

5 '0' 5 30

(ii)

(ii) (i)

(iii)

5 1800 1800 

101 5 

15.2 

.1

(i)

'x' 'x' (ii)

(iii)

(iv)
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.2

.3

4 

9 (a)

10 (b)

7 (c)

(d)

11 (e)

200 (f)

(g)

(h)

9 1 9 1 

15.5
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1800 15.1 

15.2 

4 15.3 

7 6 7 8

 

n + 2 n + 1 n 

(6) 

(a)

100 (b)

n (c)

T1 = 2, T2 = 6, T3 = 12, T4 = 20,.......

T5 

Tn T6 

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

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

4 1743

12 14 16 18

9 12 15 18

12 14

9 6
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3 

5 5 + ( 5) = 0 

B 

(i)
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(ii)

(1) 

(2) 

(1) 1 = 0 a 0
1 = a (2) 

(iii)

(2) (1) 

(1) 

x = y 

x  x = xy 

 x2 = xy

x2  y2 = xy  y2 

(x  y) (2) 
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15.3 
(i) .1

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

.2

1 = 110 (1) 

11 = 111 (2) 

121 = 112 (3) 

(5) (4) 

(6) 

.3

(2+1) (1+1) = 3 × 2 = 6 28 = 22 × 71 (i)

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

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

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

+ 1 

.4

12 = 1

112 = 121

1112 = 12321

11112 = 1234321

111112 = 123454321
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1111112 =

11111112 =

.5

N x P (x) x p (x) = x2 + x + 41 .6

x = 41

15.6

15 × 2005 = 30075 2005 15 

1800 

1800 

2 

115 = 161051 115 = 15101051SCERT T
ELA

NGANA



324

(i)

(ii)

(iii)

4 

900 

1800 15.4 

ABC 

ABC + BCA + CAB = 180°

D BC BA C CE 

AC BA CE

(1) CAB = ACE

(2) ABC = DCE

(2) (1) 

CAB + ABC = ACE + DCE (3) 

BCA 

(4) 

(5) SCERT T
ELA

NGANA



325 2019-20

ABC (1) 

D BC BA CE (2) 

BA CE (3) 

ABC = DCE CAB = ACE

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

(5) 

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

15.3 15.2 

15.5 

y x 

xy 

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

'n' 

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

'l' SCERT T
ELA

NGANA
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4 15.6 

4 2m(2m+2) 2m 2m + 2 n

15.4 

.1

(i)

x + 7 = 18 (ii)

(iii)

x + 0 = x x (iv)

(v)

.2

(i)

y x (ii)

2n2 + 11 n (iii)

(iv)

(v)

.3

.4
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x2 x .5

.6

4 (i)

7 

425 (ii)

13 11 7 (425425)

.1

.2

.3

.4

.5

.6

.7

.8

.9

.10

.11

.12

.13SCERT T
ELA
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1.1

-5 .a .1

q p .b

5 (iii) 0 (ii) (i) .2

-3 (v) 7 (iv)

.4 .3

.5

28.75 (iv) 0.4 (iii) 0.708 (ii) 0.242 (i) .I .6

(v) (iii) (ii) (i) .II

(iv) (iii) (ii) (i) .7

(iv) (iii) (ii) (i) .8

(iv) (iii) (ii) (i) .9

1.2

(iii) (ii) (i) .1

(vi) (v) (iv)

Answers
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0 1.25 -1 .2

1.1010010001..... 2.131415.....

.3

.5 0.761661666..... 0.71727374..... .4

.8 2.645768..... .6

(iv) (iii) (ii) (i) .9

(vi) (v)

1.4

20 (ii) (i) .1

(iii)

(iv) (iii) (ii) (i) .2

(viii) (vi) (v)

(iv) (iii) (ii) (i) .3

(vi) (v)

.4

(iv) (iii) (ii) (i) .5

   (iv) (iii) (ii) (i) .6

0.25 .7

64 (iv) 5 (iii) 2 (ii) 2 (i) .8

8 .9 (vi) 9 (v)

.11 b = a = (ii) b = 2 a = 5 (i) .10

2.1

6 (iv) 0 (iii) 2 (ii) 5 (i) .1 .I
1 (vi) 2 (v)

6-
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(iii) (ii) (i) .2

(iv)

x (v)

(vi)

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

0 (viii) 0 (vii) (vi) (v)

(iv) (iii) (ii) (i) .4

(vi) (v)

(iv) (iii) (ii) (i) .5

(vi) (v)

2.2

(iv) 9 (iii) 12 (ii) 3 (i) .1

1,0,3 (iv) 0,1,8 (iii) 2,4,4 (ii) 1, 1, 3 (i) .2
2,0,0 (v)

(iv) (iii) (ii) (i) .3
(viii) (vii) (vi) (v)

(iv) (iii) 2 (ii) -2 (i) .4

(vii) 0 (vi) 0 (v)

b = 0 a = 1 .6 a = .5

2.3

1 (iii) (ii) 0 (i) .1

(v) 3+3 2 3 +1 (iii)

.5 3 .4 5 .3 5p .2

a = 7 b = -12 .9 .8 8 .7 .6
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2.4

(iv) (iii) (ii) (i) .1

(iv) (iii) (ii) (i) .2       

(v)

(x + 1)2 (x  5) (ii) (x  1) (x + 1) (x  2) (i) .7

(y + 1) (y + 1) (y  1) (iv) (x + 1) (x + 2) (x + 10) (iii)

(y  2) (y + 3) .10 a = 3 .9

2.5

x2  10x + 25 (ii) x2 + 7x + 10 (i) .1

1 + 2x + x2 (v) x4  (iv) 9x2  4 (iii)

(iii) 998001 (ii) 9999 (i) .2

899.75 (v) 251001 (iv)

(iii) (2y  1)2 (ii) (4x + 3y)2   (i) .3

(x + 3) (x + 2) (v) 2 (3a + 5) (3a  5) (iv)
3 (P  6) (P  2) (vi)

x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz (i) .4
8a3  36a2b + 54ab2 - 27b3 (ii)   

4a2 + 25b2 + 9c2  20ab  30bc + 12ab (iii)

(iv)

x3  2x2y + xy2   y3 (vi) p3 + 3p2 + 3p + 1 (v)

(3a + 2b  4c)2 (ii) ( 5x + 4y + 2z)2 (i) .5
29    .6

100,30,03,001 (iv) 99,40,11992 (iii) 1,0,61,208 (ii) 970299 (i) .7

(iv) (1  4a)3 (iii)   (2a  b)3 (ii) (2a + b)3 (i) .8

(7y  10) (49y2 + 70y + 100) (ii) (3a + 4b) (9a2 - 12ab + 16b2) (i) .10
(3x + y + z) (9x2 + y2 + z2  3xy  yz  3xz) .11
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0.018 (iv) (iii) 16380 (ii) 630 (i) .14

(2a + 3) (2a  1) (ii) (2a + 3) (2a  1) (i) .15

4 (3y + 5) (y  1) (ii) 3x (x  2) (x + 2) (i) .16

3.1

180° (iv) 6 (iii) 13 (ii) 3 (i) .1

(e) (d) (c) (b) (a) .2

180° .8 .7

1 + 2 = 180° .9

4.1

(iii) (ii) (i) .2

(iv) (iii) (ii) (i) .3

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

210° (iii) 180° (ii) 90° (i) .4

4.2

z = 90° y = 54° x = 36° .1

x = 8° (iv) x = 20° (iii) x = 59° (ii) x = 23° (i) .2

250° =  COE BOE = 30° .3

C = 126° .4

QYP = 302° XYQ = 122° .8

4.3

z = 90° y = 54° x = 126° .2

FGE = 54° GEF = 36° AGE = 126° .3

ACB = z = x + y .5 QRS = 60° .4

b = 100° a = 40° .6

3, 5, 7, 9, 11, 13, 15 (i) .7

4, 6, 8, 10, 12, 14, 16 (ii)
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y = 59° x = 60° .8
y = 40° x = 40° .9
y = 18° x = 63° .10
y = 11° x = 68° .11
y = 77° x = 50° .13

x = 29° (iii) x = 35° (ii) y = 108° x = 36°  (i) .15
2 = 4 = 6 = 8 = 100° 1 = 3 = 5 = 7 = 80° .16

z = 120° y = 60° x = 20° .17
z = 125° y = 35° x = 55° .18

x = 250° (iii) x = 100° (ii) x = 140° (i) .19

4.4

  y = 80° (iii) z = 130° (ii) x = 110° (i) .1
y = 20°  x = 50° .5 x = 35°, y = 51° .3 1 = 60° .2
y = 75° x = 30°  .7 y = 40° x = 70° .6

YOZ = 121° OZY = 32° .9 PRQ = 65° .8
z = 60° .12 SQT = 60° .11 DCE = 92° .10

B = 75° A = 50° .14 y = 53° x = 37° 13.
CED = 78° (iii) ADE = 67° (ii) 78° (i) .15
ACB = 72° (ii) ABC = 72° (i) .16
EAC = 32° (iv) DAB = 27° (iii)

y = 120° x = 96° .17

5.1

'J' (ii) (i) .1

2 (iii)

4 (iv)

4 (v)

5.2

Q3 (iv) Q1 (iii) Q4 (ii) Q2 (i) .1

Y (viii) X (vii) X (vi) Y (v)
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5 : (iv) 0 (iii) 5 : (ii) 4 (i) .1
0 : 0 3 : 8     

0 (v)
8

X ( 2, 0) (iv) Y (0, 13) (iii) .3
X (7, 0) (vi) Y (0, 8) (v)

(0, 0) (vii)
P (iv) R (iii) 7 (ii) 7 (i) .4

3 (vi) 4 (v)
(iv) (iii) (ii) (i) .5

(vi) (v)

5.3

Q2 (-8, 5) Q4 (5, -8) .2

Y .3

4 X .4

6.1

Q2 (-8, 5) Q4 (5, -8) .1
c = 3 b = 5 a = 8 (i)

c = 7 b = 35 a = 28 (ii)
c = 12 b = 15 a = 93 (iii)

c = 0 b = 5 a = 2 (iv)

c = 7 b = a = (v)

c = 0 b = 1 a = (vi)

c = -12 b = 5 a = 3 (vii)
c = 5 b = 0 a = 2 (i) .2
c = 2 b = 1 a = 0 (ii)

c = 3 b = a = 0 (iii)

c = b = 0 a = 1 (iv)

2x  y + 10 = 0 (ii) x + y = 34 (i) .3
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2x + 15y 100 = 0 (iv) x  2y  10 = 0 (iii)
x + y  11 = 0 (vi) x + y  200 = 0 (v)

6.2

(0, 3); ( 7, 0) (ii) (i) .2

(iii)

(iii) (ii) (i) .3

(v) (iv)

3 .6 k = 7 .4

6.3

(ii) (i) .2

3 .3

5 (ii) 6 (i) .4

(-3, 6) (ii) (i) .5

(-8, 0) ; (0, 2) (ii) (2, 0) : (0, -4) (i) .6

(-2, 0) ; (0, -3) (iii)

39.2 .10 f = 6a .9 x + y = 5000 .8 x + y = 1000 .7

6.4

y = x = 5x = 3y ; 2000 ; 480 .1

y = x = x  y = 25; 50; 15 .2

x + 4y = 27; 5, 11 .4 y = 8x + 7 .3

y = 10x + 30; 60; 90; 5 y = x = .5

210 120 90 = t = d d = 60 t .6

20, y = x =  .8    y = 8x .7

40 (iv) 35° C (iii) 86° F (ii) .9
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6.5

y = 4 (iv) y = -5 (iii) y = 4 (ii) y = -3 (i) .4

x = -4 (iv) x = 3 (iii) x = 2 (ii) x = -4 (i) .5

7.4

.7 7 .6 

8.1
(iv) (iii) (ii) (i) .1 

(vi) (v)

(b) (a) .2

(d) (b)

(f) (e)

(h) (g)

144° 108° 72° 36° = .4

8.3
107° 73° 107° 73° = .1 
112° 68° 112° 68° = .2

8.4

BC = 8 .1 

9.1

5 6 7 8 9 10 .1

f 5 6 8 12 9 5

A B AB O .2

f 5 12 9 5

O = 

AB = 
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0 1 2 3 .3

f 3 10 10 7

A B C .4

f 19 36 10

65 = 

B = 

.5

f 25 45 30 40

 = X

10 = X     

VI V IV III II I .6

f 40 55 65 50 30 15

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 .7

f 1 4 3 7 7 7 1 0

` (f)

.8

150 - 225 4

225 - 300 3

300 - 375 7

375 - 450 7

450 - 525 0

525 - 600 1

600 - 675 1

675 - 750 2

2-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.7 9.

f 2 6 14 11 4 3
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9.2

K = 10 .3 .2 .1

.4

`  359,  `  413,  `  195,  `  228,  `  200,  `  837 (i) .5

` 444 (ii)

152 = 147 = .6

10 = = 11.18 5 .7

50 = 75 = = 80 .8

` 10 = ` 10 = ` 11.25 .10 37 .9

1st = 2 ; 2nd = 6 ; 3rd = 19 ; 4th = 33 .11

10.1

236 140cm2  (ii)         96 64cm2 (i) .1

8 .4 330 .3 3375 .2

x2 (iii) 9 (ii) (i) .5

3750000 .8 16 .7 60 .6

10.2
176 cm2; 253 cm2 .2 6.90 m2 .1

h = 2.5 m .4 r = 7.5 cm. .3
2038.8 cm2 (iii) 10648 cm2 (ii) 968 cm2 (i) .5

1584 m2 .7 `5420 .6
`4400 (ii) 110 m2 (i) .8

h = 20 cm. 11. 517.44 liters .10 96.48 m2 (ii) 59.4 m2 (i) .9

10.3

h = 9 cm .2 h = 6cm .1

1232 cm3 .4 462 cm2 (ii) 7 cm (i) .3

3394 cm3 .7 ` 7920,15m .6 1018.3 cm3 .5

6135.8 .10 63 .9 241.84 m2 (approximate) .8

.12 24.7 min .11
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10.4

3054.86 cm3 .2 154 cm2 ; 179.67 cm3 .1

4 : 9 ; 8 : 27 .5 6930 cm2 .4 616 cm2 .3

0.055 9.5.9 441 : 400 .8 1 : 4 .7 .6

9 = .12 0.303 .11 5 cm. .10

11.1

36 cm2 .3 114 cm2 .2 19.5 cm2 .1

11.2
6.67 cm .2 8.57 cm .1

12.1

(iii) (ii) (i) .1

(vi) (v) (iv)

(viii) (vii)

(iv) (iii) (ii) (i) .2

(vii) (vi) (v)

12.2

.3 48°, 84° .2 90° .1

12.4
5 cm. .5 60°, 120° .3 40° .2 130° .1

70°, 55°, 55° .9 4 cm. .7 6 cm. .6

12.5
x° = 70° ; y° = 95° (ii) x° = 75° ; y° = 75° (i) .1

x° = 90° ; y° = 40° (ii)
(d) = ; (a),  (b), (c), (e),  (f) = .4
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14.1

(c) Yes (b) 1, 2, 3, 4, 5 and 6 (a) .1

1 (b) (a) .2

No chance (d) Blue,Green and Red (c) Yellow (b) Red (a) .3

No (It is random experiment) (e)

(a) .4

P (yellow) = P (red) = P (blue) = P (gree) = (b)

1 (c)

(d) 1 (c) P(E) = (b) P(E) = (a) .5

P(E) = .6

21.5% (iv) P =  (iii) P = (ii) P = (i) .7

15.1

31 30 27 (i) .1

(ii)

2oC (iii)

(iv)

(v)

29 (vi)

360o (i) .2

(ii)

(iii)

(vi)

9 = 4 + 5 (v)

9 = 1 + 3 + 5
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(i) .3

2 × 5 = 10 (ii)

x > 1, 3x + 1 > 4 (iii)

x 0,  x3 0 (iv)

(v)

y x                   .4

2 > 3                   

x2 = 2 × 2 = 4 x2 < y2

y2 = 3 × 3 = 9

15.2
(i) .1

X (ii)

(iii)

(iv)

8 8 B .2

8

35 .3

'a' •

'b' •

7  0 70 10 7

7 'c' •

'd' •

77 11 7 'e' •

'f' •

'g' •

8 7 4 3 35 'h' •SCERT T
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15.3
(i) .1

(a)
3 (b)

(c)
(ii)

(a)
3 (b)
6 (c)

11111112 = 1234567654321 1111112 = 12345654321 .4

x = 41 .6

15.4
(iii) (ii) (i) .1

(v) (iv)
(i) .2

y = 3 x = 2 (ii)
y = 0 x = 0 y = 1 x = 0 

2n2 + 11 = 53 n = 11 (iii)
(iv)
(v)

n X = 2m + 1 m Y X .3
Y = 2n + 1

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

Y = 2m X = 2m .4
xy = (2m) (2m) 

= 4mn           
n (i) .6

7 x 11 x 13 = 1001 (ii)

abc x 1001 = abcabc abc 

3 11 7 abc abc 
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(i) 50

(i)

/

/

6 

/

1.01011011101111.......

1.12112111211112.......

(i) 20

i

ii

/ /

c b a ax2 + bx + c, a /= 0SCERT T
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(x+y+z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx 

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

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

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

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

(ii)

y x

y x

5

(Cantesian system) 

40

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(i)

/  

/
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(ii)

1800 

1800

(iii)

SAS

ASA

SSS
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(iv)

(v)

(vi)
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1800 

(vii)

/

(i) 15    

 (i)

(i) 15

(i)

(ii)

(ii)
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(i) 5 /

(i)
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(a)

(b)

/

(c)
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3 + 4 = 7, 3 < 5, n1 + n2 = n2 + n1 = 1800 

(domains)

/

3D 2D

SCERT T
ELA

NGANA


