
8  48.00< 
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© Ðèþ$àÆ>çÙ‰ Æ>çÙ‰ ´ëuæÿÅç³#çÜ¢Mæü °ÇÃ† Ðèþ$ÇÄæý$$ ´ëuæÿÅ {ç³×êãMæü ç³ÇÔZ«§æþ¯èþ çÜ…çÜ¦, 
ç³#×ñý&411004.
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 //  
  .

·           
    (pattern) .

·  , , ,   
         
 .

·           
         
  .

·      ,         
 .         
         
 .

·           
,         
    .

·      , -
, ,    .

·   ()       , 
     .

·                 
.         
       . 
      . 
.       
 .

·            
        , 
      
 .

·       ,     
      ,        , 
   .

·        
  .



08.71.01          , 
,         
   .

08.71.02            
   .

08.71.03    , ,    
  .

08.71.04     .

08.71.05      
  .

08.71.06     .

            .  (2x + 5) (3x2 + 7)  .

08.71.07        
  .

08.71.08   ()     
         
  .

08.71.09          
       
           
  .

08.71.10      
  .

08.71.11        
       
  .

08.71.12      . 
 ,    .

08.71.13        
 .

08.71.14      .

08.71.15        
       

 .   .



 
        , , ,  
     .    
              .       
 ,     .     
 .

    ,  ,  ,               
 .          
      .  ,        . 
        ,         
.   ,       .   
                   
    .

       .       
  .               
,          .

-   

·             
         
    .

·      /()   
      
  .

·  ,       
  .

·  ,           
  ,       
  .

·         
  . 

·    ,       
  .

·         
  . 

·           
  ,   .

08.71.16    .

08.71.17          
       
.

08.71.18        
.

08.71.19        
  .

08.71.20 ..., ..., ...,  ,   
   
 .

08.71.21            
   .

08.71.22          
.

08.71.23      .
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 1





1

 .

  ,  ,       

   .

           

     1,2,3,4,...   0,1,2,3,4, ...    ...,-4,-3,-2,-1, 0, 1, 2, 3,... 

  

−25

3
, 10

7−
 , -4, 0, 3, 8, 32

3
, 67

5
      .

   : 
m

n
    .  m, n  

  n  .

        .



    (To show rational numbers on a number line)

7

3
, 2,         .

   . 

· 2      .   .

· 7

3
= 7 × 1

3
, ,    3        

.     
7

3
  . , 

7

3
= 2 + 1

3
 ,  2  

1

3
 

1    

-3 4-2 -1 0 1 2 3
2

3
7

3

 1



2

  
7

3
  .

·	      ,     . ‘0’    

     .

                                                 1.1

1.      .     .

 (1) 3

2
, 5

2
, − 3

2
         (2) 7

5
, ,            (3)  , 11

8
        (4) 13

10
 , 

2.    ,    .

 (1) B    ?  (2) 1 3

4
     ?

 (3) 5

2
    D   .   ,  .



   ( ) (Comparison of rational numbers)

              

 .    ,         

   .  a
b

ka

kb
= , (k ¹ 0).

. (1) 5

4
  2

3
  ,  . <, =, >     .

	 ः 5

4
 = 

5 3

4 3

×
×  = 

15

12
   2

3
 = 2 4

3 4

×
×

 = 
8

12

  
15

12
 > 

8

12
   \ 5

4
 > 2

3
 

A

-3

B

-2

C

-1

D

0

E

1

FO

32



3

. (2) −7

9
, 4

5
    . 

	 ः	    ,  -
7

9
 < 4

5
 . 

    .

  a, b   a < b,  -a > -b  .

  2 < 3  -2 > -3

  5

4
 < 7

4
   −5

4
 > −7

4
 

. (3) −7

3
, −5

2
   .

	 ः  
7

3
  

5

2
  .

  7

3
 = 7 2

3 2

×
×

 = 14

6
 ,  5

2
 = 5 3

2 3

×
×

 = 15

6
       14

6
 < 15

6

  \	 7

3
 < 5

2
 \ 	 −7

3
 > −5

2

. (4) 3

5
  6

10
  .   .

	 ः 3

5
 = 3 2

5 2

×
×

 = 6

10
    \	 3

5
 = 6

10
     

       .

  a

b
 , c
d

   b  d   

(1)  a × d < b × c  
a

b
 < c
d

(2)  a × d = b × c  
a

b
 = c
d

(3)  a × d > b × c  
a

b
 > c
d

 

                                                 1.2

1.   - .

 (1) -7, -2 (2) 0, −9

5
 (3) 8

7
, 0 (4) −5

4
, 1

4
 (5) 40

29
, 141

29

 (6) - 17

20
, −13

20
 (7) 15

12
, 7

16
 (8) −25

8
, −9

4
 (9) 12

15
, 3

5
  (10) −7

11
, −3

4

   .}
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   (Decimal representation of rational numbers)

          

  . , 
7

4
 =1.75,  7  4    .  

 .

          .

         .

, (1) 7

6
 = 1.1666... = 1 16.

·

  (2) 5

6
 = 0.8333... = 0 83.

·

 

 (3) −5

3
 = -1.666... = �

�

1 6.  

 (4) 22

7
 = 3.142857142857... = 3 142857.  (5) 23

99
 = 0.2323... = 0 23.

  7

4
 = 1.75 = 1.75000... = 1 750.

·

      

    .

                                               1.3

1.      .

 (1) 9

37
 (2) 18

42
 (3) 9

14
 (4) −103

5
 (5) − 11

13



  (Irrational numbers)

      .   ,   

 . 2     .

 2     .

·  A  1   .   A   l  .

  l   P  OA = AP = 1  .

·  OP . D	OAP    .



5

  2   ,  Q  .

  OQ   O   R   ,   

  - 2  .

2         .    

       .

 -

   p	   .     . 

    22

7
  3.14  .  22

7
  3.14  .

    ,    .   

   .      .  

    .

2   . 3 2 , 7 + 2 , 3 - 2     

.  3 2     3 2

3
   . 

   .

      .  2     

 .   3 , 5  ...       .

                                                1.4

1.  2     .   3      

   .      ,  .

  
 OP2 = OA2 + AP2

             = 12 + 12 = 1+1 = 2
 OP2 = 2 

 \	OP = 2  ...(   )
·	 	  O  OP  

   .   

  ,   
 Q  , OQ  2 .

OR

P

QA
0 1

l

2- 2
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 :  
·		  Q   ..........  

.

·		 Q    .   
 1     R .

·		 OR    D	ORQ   

 .

· l (OQ) = 2  ,    l(QR) = 1

  \	  

 [l(OR)]2  = [l(OQ)] 2 + [l(QR)] 2 

=    2 +   2 =    +  

=  \ l(OR) =  

OR        ,   C   . 

C  3     .

2.  5    . 3«.   7    .
ÑÑÑ

 

 1.1

2. (1) 
−10

4
(2) C (3) 

 1.2

1. (1) -7 < -2 (2) 0 > 
−9

5
 (3) 8

7
 > 0 (4) −5

4
< 1

4
(5) 40

29
< 141

29

    (6) −17

20
 < −13

20
(7) 15

12
 > 7

16
(8) −25

8
 < −9

4
 (9) 12

15
 > 3

5
(10) −7

11
 > −3

4

 1.3

(1) 0 243. (2) 0 428571.  (3) 0 6428571.  (4) -20.6

(5) -0.846153

-1 0 1
Q C

R

O
2 3
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      M  

    N    

 8   .  

     . 

    .   

  .   .

 (Transversal)

   m,  n   l  

 A,  B     

.  m,  n    l 
.

·   ()  (Corresponding angles)

     

       

 ,    .

·    (Interior angles)

      

    ,  

  . 



  ,         ,      .

    (Angles made by transversal)

2  , 

A

n

l

m
B

A

P

Q

R S
T

N

M

 .

  ,       .

‘  l ,  m  , ‘  l ||	 m’  . l
m
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·    (Alternate angles)

     ,      

      

      ,     .

 

(   )

 (i)   ÐPMN,  ÐMNS

 (ii) ÐQMN, ÐRNM

 

(   )

 (i) ÐAMP, ÐTNS

 (ii) ÐAMQ, ÐRNT

     -

(i) ÐAMP, ÐMNR   
(ii) ÐPMN, ÐRNT
(iii) ÐAMQ, ÐMNS 
(iv) ÐQMN, ÐSNT  

     -

(i) ÐPMN, ÐMNR
(ii) ÐQMN, ÐMNS

                                               2.1

1.    .      .     .

   .

 (1) Ðp,  (2)  Ðq, 
 (3) Ðr,  (4) Ðs,       
   .

 (5) Ðs,  (6) Ðw,  

2.      ,

     .

 (1)  

 (2)  

 (3)  

p

w

q

x
r

y

s

z

a
g

b
hcd

e f
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 ,    ,  
(Properties of angles formed by two parallel lines and transversal)

 (I):     (A)      ,   

 .           .  (B)  

  I , II    .     .

 I ,  II      .

  I , II   A       . 

   I   ?

    II   ?

  , Ðb @ Ðd@ Ð f @ Ðh,   I   .

   Ða @	Ðc @ Ðe @	Ðg,   II   .

 (1) Ða @ Ðe, Ðb @ Ð f, Ðc @ Ðg, Ðd @ Ðh 

  (   )

 (2) Ðd @ Ð f    Ðe @ Ðc (   )

 (3) Ða @ Ðg  Ðb @ Ðh (    )

 (4) m Ðd + mÐe = 180°  mÐc + mÐ f = 180° 
  (   )
 

, .

         .

      ,     ?

(A)

a

g

b

h

cd
e f

(B)

III
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     . 

    PQ ||	 RS. 
 AB  

 

ÐAMP @	ÐMNR		 ÐPMN @	ÐRNB
ÐAMQ @	ÐMNS ÐQMN @	ÐSNB

(2)   

(Property of alternate angles)

        

     .

             

ÐPMN @	ÐMNS      ÐAMP @	ÐSNB
ÐQMN @	ÐMNR      ÐAMQ @	ÐRNB 

(3)    

(Property of interior angles) 

       

     180° .

 

mÐPMN +	mÐMNR = 180°
mÐQMN +	mÐMNS = 180°



(1)    (Property of corresponding angles)

 

mÐMNQ = mÐONP = 70° .....(  
)

mÐAON+mÐONP = 180° ...( )
\	mÐAON = 180° - mÐONP
   =  180° - 70° 
   = 110°

II  

mÐMNQ = 70°
\	mÐNOB = 70°..( )

 mÐAON + mÐNOB = 180° 

   \	mÐAON + 70° = 180°  

  \	mÐAON = 110°

  (    )

. (1)      AB ||  PQ,

   LM , mÐMNQ = 70°,  
   ÐAON  .

 :    I  

A

P

B

Q

R SN

M

A

P

B

QN

L
O

M

70°
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. (2)     m ||  n 

   l 

   mÐ	b = (x + 15)° 

  mÐ	e = (2x + 15)°  x  .

 (2)     a ||  b,  l  

    x  ?

    (A) 90° (B) 60° (C) 45° (D) 30°

 : Ð	b @	Ð	 f  ........ ( ) \	mÐ	 f = mÐ	b = (x + 15)°
  mÐ	 f + mÐ	 e = 180°  .......... ( )
    ,
  x + 15 + 2x + 15 = 180°	 		 \	3x + 30 = 180°
  \	3x = 180°- 30°  ......... ( 30 )

     x = 150

3

o

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

  \	x = 50°

 

         

·		      .
·        .

·         .

                           2.2

1.   .

2.    p ||  q  t,  

s   .    Ð x, 

Ð	y	  .

 (1)     m ||  n   

   p    x  ?

     (A) 135° (B) 90° (C) 45° (D) 40°

p

q
x

y

st
40°

70°

a b

2x

4x

l

n

m3x

p

x

a

g

b

h

c d
ef

m

n

l
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3.    p ||  q. 

 l ||  m.     

 Ð a, Ð b, Ð c   , 

 .

4«.      a ||  b. 

  l .      

 Ð x, Ð y, Ð z   .

5«.     p ||  l ||  q  

     Ð x  

 .

 

        

 -     ,   .

 -     ,   .

 -          .

    . (To draw a line parallel to the given line)

 (I) :         .

	 I	 ः	 .
(1)  l . (2)  l   P  
.
(3)       
 . A, B    
, B      P  
    .

 (4)   m   .

 (5)   m,  l  .

a b

x

yz l
105°

p

q

xl

40°

30°

a

bc

l

m

80°

p q

m

l
B

P
A
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	 II	 ः	 .

(1)  l  .    P  .

(2) P    l  PM   .

(3)  l  N    .

(4)  N   NQ  l   .

NQ = MP

(5) P, Q     m  .   l   .

 (II):        .
 ः	 l  2.5 ..    .
 :

(1)  l .   (2)  l  A, B   
. (3)  A  B    l  
 .

(4)  ,  A   B  2.5 ..   P 
 Q .
(5)  PQ . (6)  PQ,  l  2.5 ..   .

 2.3

1.  l .     A    A     l 
  .

2.  l .      .  T     l 
  .

3.  m    4 ..     n .

ÑÑÑ

 

 2.1  1. (1) Ð	w   (2) Ð	x  (3) Ð	y (4) Ð	z (5) Ð	x (6) Ð	r
2. (1) Ð	c, Ð	e, Ð	b, Ð	h (2) Ð	a, Ð	e, Ð	b, Ð	f, Ð	c, Ð	g, Ð	d, Ð	h

(3) Ð	c, Ð	h, Ð	b, Ð	e.
 2.2  1. (1) C  (2) D   2. Ð	x = 140°, Ð	y = 110° 
3. Ð	a = 100°, Ð	b = 80°, Ð	c = 80°
4. Ð	x = 105°, Ð	y = 105°, Ð	z = 75°
5. Ð	x = 70°

lNM

P
m

Q

l
A

P

B

Q

2.5 .. 2.5 ..
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    ,    .

·		 2 × 2 × 2 × 2 × 2       25  .

  2  5   . 25    .

·	   ः m, n   

 (i) a m ×	a n = a m+n (ii) a m ¸	a n = a m-n (iii) (a × b)m = a m ×	b m  (iv) a  0 = 1  

 (v) a - m = 1
a m

 (vi) (a m)n = a mn  (vii) a
b

a

b

m m

m

�
�
�

�
�
� �  (viii) a

b

b

a

m m
�
�
�

�
�
� � �

�
�

�
�
�

�

·	        .

 (i) 35 ×	32 = 3     (ii) 37 ¸	39 = 3    (iii) (34)5 = 3  

 (iv) 5-3 = 1

5
    (v) 50 =   (vi) 51 = 

 (vii) (5 × 7)2 = 5   ×	7   (viii) 5

7

3
�
�
�

�
�
�  = 

3

3  (ix) 5

7

3
�
�
�

�
�
�
�

 = �
�
�

�
�
�

3



     (The number with rational index)

(I)   
1
n

       .

   
1

2
, 1

3
, 1

5
, ..., 1

n
     ,    .

	       2 .     

 
1

2   .

 , 25        25   .  

   25
1

2   .  25  = 25
1

2 .

   a    a 2  ,  a  a2   a  a
1

2   

.

		  a   a 3  .  a  a3   a
1

3   .  

3   
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 : 43 = 4 × 4 × 4 = 64. 

 \	64  643   64
1

3� �   . 64
1

3  = 4  .

		 3 × 3 × 3 × 3 × 3 = 35 = 243.  3  5   243.

   243    243
1

5� �   2435   . \ 243
1

5� �  = 3 

  a  n  a n
1

  .

 , (i) 128
1

7  =128  7  , (ii) 900
1

12  = 900  12   .

 10
1

5  = x     x5 = 10  .

                                              3.1

1.    .

 (1) 13    (2) 9     (3) 256 

 (4) 17   (5) 100    (6) 30   

2.        .

 (1) 81
1

4� �  (2) 49
1

2  (3) 15
1

5� �  (4) 512
1

9� �  (5) 100
1

19  (6) 6
1

7� �

(II)    
m

n
     .

    82 = 64,    

	 64   = 64 8 4
1

3 2
1

3� � � � � �  

	 \8    = 4 .......... (I)

  ,  8   = 8
1

3  = 2

	 \8     8
1

3

2
�

�
�

�

�
�  = 22 = 4 ..........(II)

 (I)  (II) 

 8    = 8   .  82
1

3� �  = 8
1

3

2
�

�
�

�

�
�   .

   ,     ,    

     .

 \	(am)n = amn    82
1

3� �  = 8
1

3

2
�

�
�

�

�
�  = 8

2

3  

  , 8
2

3        .

 (i) 8
2

3  = 82
1

3� �  = 8   . (ii) 8
2

3  = 8
1

3

2
�

�
�

�

�
�  = 8   .
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   27
4

5 = 274
1

5� �  27     .

  27
4

5  = 27
1

5

4
�

�
�

�

�
�  27        .

  a
m

n        .

 a
m

n  = a m n� �
1

  a  m   n   

 a
m

n   = a n
m1�

�
�

�

�
�   a  n   m  .

                                                3.2

1.    .

. 
.

       

(1)   225
3

2� � 225    225    

(2)   45
4

5� �

(3)   
81

6

7� �

(4)   100
4

10� �

(5)
  21

3

7� �

2.    .

 (1) 121    . (2) 324    .

 (3) 264    . (4) 3   .

 .

·	 4 × 4 = 16  42 = 16,  (-4) ×	(-4)  (-4)2 = 16  16   

 ,     .  16   16 , 

 16    - 16   .  16  = 4  - 16  = -4.

·		    .

·		    .



17



   (Cube and Cube Root)

          .

, 6 × 6 × 6 = 63 = 216.  216   6   .

  .

. (1) 17  .

173 = 17 ×	17	×	17

     = 4913

. (2) (-6)  .

 (-6)3 = (-6) ×	(-6) ×	(-6)

 = -216

. (3) ��
�
�

�
�
�

2

5
  .

��
�
�

�
�
�

2

5

3

 = ��
�
�

�
�
�

2

5
 ×	 ��

�
�

�
�
�

2

5
	×	 ��

�
�

�
�
�

2

5
	 

  = −
8

125

. (4) (1.2)  .

(1.2)3 = 1.2 × 1.2 × 1.2 

  = 1.728

. (5) (0.02)  .

(0.02)3 = 0.02 × 0.02 × 0.02

   = 0.000008

 

. (1)  17 .     4913   .
. (2)  -6     -216.  ,       

,             
 .

. (4)  (5)            
         ?

 .

           . 

    .

. (1)  216  .

 :	  216    . 216 = 2 × 2	×	2 × 3 × 3 × 3  
	 3  2   3  .        .

  \ 216 = (3 × 2) × (3 × 2) × (3 × 2)  = (3 × 2)3 = 63

  \	 2163  = 6  216
1

3� �  = 6
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. (2) -1331  .

 : -1331    
 1331   .

1331 = 11 × 11 × 11 = 113

-1331 = (-11) × (-11) × (-11)
= (-11)3

  \ −13313  = -11

.(4) 0 1253 .  .

 : 0 1253 .  = 125

1000
3

= 125

1000

3

3
... a

b

a

b

m m

m

�
�
�

�
�
� �

= 5

10

33

33
 ... a am m� � �

1

= 5

10
= 0.5

 3.3

1.    .

(1) 8000 (2) 729 (3) 343 (4) -512 (5) -2744 (6) 32768

2.  . (1) 27

125
3  (2) 

16

54
3

3.   7293  = 9  0 0007293 . =?
                   ÑÑÑ

  

 3.1  (1) 13
1

5 (2) 9
1

6 (3) 256
1

2 (4) 17
1

3 (5) 100
1

8 (6) 30
1

7

2. (1) 81    (2) 49   (3) 15   
(4) 512    (5) 100    (6) 6   .

 3.2    1. (2) 45     ; 45     
(3) 81      , 81     .
(4) 100     ; 100     .
(5) 21      ; 21     .

2. (1) 121
5

2� � (2) 324
3

4� � (3) 264
2

5� � (4) 3
3
3

 3.3 1. (1) 20   (2) 9    (3) 7     (4) -8     (5) -14    (6) 32

2. (1) 3

5
       (2) 2

3
3. 0.09

.(3) 1728  .

 : 1728 = 8 × 216 = 2 × 2 × 2 × 6 × 6 × 6

  \	1728 = 23 × 63 = (2 × 6)3 ........ am × bm = (a × b)m

17283  = 2 × 6 = 12 (- 1728  -12  .)
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,     . D	 ABC  
 AP  BC   .

   :
1.   , D	XYZ .

2.  YZ    X    
  .   YZ   , 
  R   .  XR  YZ 
   .

3. .. XZ     
 Y    .. XZ   . 
 .. YQ ^	 .. XZ.
4. .. XY    ,   

 Z  ..  XY    . 
 .. ZP ^ .. XY. 
 .. XR, .. YQ, .. ZP  D XYZ  

 .     
 .

          
    .  ‘O’   
.

 .

       ,     
    .     , 
     .
 :

  ,       .      
   .



 (Altitude)

4     

A

PB C

P
Q

O

X

RY Z

X

R

Y

Z
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 I :  

    .    . 

     .

    ,     (Concurrent) . 

      (Orthocentre)  .  ‘O’   .

·	      .

·	         .

·	        .

 .

 II :  

     .    

.   ?    

 .       

 . 

 III :

D ABC      .    

.      , .



  (Median) 

     

   ,   

 .

D HCF   FD  HC  

  .

     :
A

B C

D

C

D

H

F

P

R

A
B

Q

O
C

A

B C

E
F

O

D
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    :
1.	D ABC .
2.	 	AB    ,  P   . 

 CP .
3. 	BC   ,  Q   .  

AQ .
4.	 AC   ,  R   . .. BR .
	 .. PC, .. QA, .. BR  D ABC   . 
    ,    .  G  .
 IV :   ,   ,       

 .      .
     :

·	 D ABC      .
·	 D ABC   .. AR, .. BQ  .. CP    . 

  G   .

         .

l(AG) = l(GR) = l(AG) : (GR) = :

l(BG) = l(GQ) = l(BG) : (GQ) = :

l(CG) = l(GP) = l(CG) : (GP) = :

    2:1   .

 .

    .      (Centroid) 

.   G   .   G    

 .     2:1  .

, .

      
 D ABC  , G   
 .    G  
  ?

APB

Q

C

R
G

A

B C

G
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D LMN  ......   ......   

. (    .)

 4.1

1.

2. D PQR     ,    .   ‘O’ 
 .

3. D STV     ,    ,     .
4. D LMN     ,   .   O  .
5. D XYZ   ,    ..  G  .
6.   .   ,  .   

    .

7.  .

D ABC      G.

(1) l(RG) = 2.5  l(GC) = ......

(2) l(BG) = 6  l(BQ) = ......

(3) l(AP)=6  l(AG)=.... , l(GP)=....

  .

(I) :     ,    (C),  (I), 

  (G)     (O)  ,   .

(II):    ,   ,  ,

,      .

 ÑÑÑ

 

 4.1

1. .. LX  .. LY 7. (1) 5, (2) 9,  (3) 4, 2

X Y

L

NM

A

PB

Q

C

R

G
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 .

 ,     .

   (i) (a + b)2 = a2 + 2ab + b2, (ii) (a - b)2 = a2 - 2ab + b2,
  (iii) (a + b) (a - b) = a2 - b2  
       .

 (i) (x + 2y)2 = x2 +  + 4y2

 (ii) (2x - 5y)2 =  - 20xy + 

 (iii) (101)2 = (100 + 1)2 =  +  + 12 = 

 (iv) (98)2 = (100 - 2)2 = 10000 -  +  = 

 (v) (5m + 3n)(5m - 3n) =  -  =  - 



 : ,    (x + a)(x + b)  .

  (x + a)(x + b) = x2 +ax + bx + ab

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

(I) (x + a) (x + b)   (Expansion of (x + a) (x + b))

 (x + a) (x + b)     .  .

 (x + a)(x + b) = x (x + b) + a(x + b) = x2 + bx + ax + ab

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

x

a

x2 xb

ax ab  = 
x

x
x x + 

x

a  + x
b

 + a

b

bx

5  
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  :

. (1) (x + 2)(x + 3)  = x2 + (2 + 3)x + (2 × 3) = x2 + 5x + 6

. (2) (y + 4)(y - 3)  = y2 + (4 - 3)y + (4) ×	(-3) = y2 + y - 12

. (3) (2a + 3b)(2a - 3b)  = (2a)2 + [(3b) + (- 3b)]2a +[3b × (-3b)]

      = 4a2  + 0 ×	2a -  9 b2 = 4a2 - 9 b2

. (4) m ��
�
�

�
�
�

3

2
 m ��
�
�

�
�
�

1

2
 = m2 + 

3

2

1

2
� �

�
�

�

�
�  m + 3

2
 ×	 1

2
		 = m2 + 2m + 3

4

. (5) (x - 3)(x - 7) = x2 + (-3 - 7)x + (-3)(-7) = x2 - 10x + 21

                                               5.1

1.   .

 (1) (a +2)(a - 1)  (2) (m - 4)(m + 6) (3) (p + 8)(p -3) 
 (4) (13 + x)(13 - x) (5) (3x + 4y)(3x + 5y) (6) (9x - 5t)(9x + 3t)

 (7) m ��
�
�

�
�
�

2

3
 m ��
�
�

�
�
�

7

3
 (8) x

x
��

�
�

�
�
�

1  x
x

��
�
�

�
�
�

1  (9) 
1

4
y
�

�

�
�

�

�
�  

1
9

y
�

�

�
�

�

�
�



(II) (a + b)3   (Expansion of (a + b)3)

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

   = (a + b)(a2 + 2ab + b2) 

   = a(a2 + 2ab + b2) + b(a2 + 2ab + b2)

   = a3 + 2a2b + ab2 + ba2 + 2ab2 + b3

   = a3 + 3a2b + 3ab2 + b3

	 \			(a + b)3 = a3 + 3a2b + 3ab2 + b3

      .

. (1)  (x + 3)3

   (a + b)3 = a3 + 3a2b + 3ab2 + b3    a = x, b = 3 .
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  \	(x + 3)3  = (x)3 + 3 ×	x2	×	3 + 3 ×	x ×	(3)2 + (3)3

   = x3 + 9x2 + 27x +27

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

       = 27x3 + 3 × 9x2 ×	4y + 3 ×	3x × 16y2 + 64y3

      = 27x3 + 108x2y + 144xy2 + 64 y3

. (3) 2

2

2
3

2

2
3

2
3 3 2

m

n

n

m

m

n

m

n

n

m

m

n

n
��

�
�

�
�
� � �

�
�

�
�
� � �

�
�

�
�
�
�
�
�

�
�
� �

�
�
�

�
�
� 22 2

2 3

m

n

m
�
�
�

�
�
� � �

�
�

�
�
�

   � �
�

�
�

�

�
�
�
�
�

�
�
� �

�
�
�

�
�
�
�

�
�

�

�
� �

8
3

4

2
3

2

4 8

3

3

2

2

2

2

3

3

m

n

m

n

n

m

m

n

n

m

n

m  

   � � � �
8 6 3

2 8

3

3

3

3

m

n

m

n

n

m

n

m

. (4)  (41)3 = (40 + 1)3 = (40)3 + 3 ×	(40)2 ×	1 +3 ×	40 × (1)2 + (1)3		

	 	 			 = 64000 + 4800 + 120 + 1 = 68921 

                                               5.2

1.  .

 (1) (k + 4)3  (2) (7x + 8y)3 (3) (7 + m)3  (4) (52)3

 (5) (101)3  (6) x
x

��
�
�

�
�
�

1
3

  (7) 2
1

5

3

m ��
�
�

�
�
�  (8) 

5

5

3
x

y

y

x
�

�

�
�

�

�
�

 : a  b     . ,  a   
b  3 ,  ,  b   a  3   

.      (a + b)    .



  
(III) (a - b)3    (Expansion of (a - b)3)

 (a - b)3 = (a - b) (a - b) (a - b) = (a - b)(a - b)2

   = (a - b)(a2 - 2ab +b2)

   = a(a2 -2ab +b2) - b(a2 - 2ab + b2)
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   = a3 - 2a2b + ab2 - a2b + 2ab2 - b3

   = a3 - 3a2b + 3ab2 - b3

             \     (a - b)3 = a3 - 3a2b + 3ab2 - b3

 
. (1)   .  (x - 2)3

   (a - b)3 = a3 - 3a2b + 3ab2 - b3  , a = x, b = 2  

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

   = x3 -6x2 + 12x - 8

. (2)  (4p - 5q)3   .

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

  (4p - 5q)3 = 64p3 - 240p2q + 300pq2 - 125q3

. (3)     99  .  (99)3  = (100 - 1)3

    (99)3 = (100)3 - 3 ×	(100)2 ×	1 + 3 ×	100 ×	(1)2 - 13

   =  1000000 - 30000 + 300 - 1 =  9,70,299

. (4) .

  (i) (p + q)3 + (p - q)3 = p3 + 3p2q + 3pq2 + q3 + p3 - 3p2q + 3pq2 - q3

        = 2p3 + 6pq2

  (ii) (2x + 3y)3 - (2x - 3y)3

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

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

    = 72x2y + 54y3 



(i) (a + b)3 = a3 + 3a2b + 3ab2 + b3 = a3 + b3 + 3ab(a + b)

(ii) (a - b)3 = a3 - 3a2b + 3ab2 - b3 = a3 - b3 - 3ab(a - b) 
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                                               5.3  

1.  .

     (1) (2m - 5)3 (2) (4 - p)3  (3)(7x - 9y)3 (4) (58)3 

 (5) (198)3  (6) 2
1

2

3

p
p

�
�

�
�

�

�
�  (7) 1

1
3

��
�
�

�
�
�a

  (8) x
x3
3 3

��
�
�

�
�
�

2. .

     (1) (2a + b)3 - (2a - b)3  (2) (3r - 2k)3 + (3r + 2k)3

     (3) (4a - 3)3 - (4a + 3)3  (4) (5x - 7y)3 + (5x + 7y)3

 

(IV) (a + b+ c)2    [Expansion of (a + b+ c)2]

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

     = a (a + b + c) + b (a + b + c) + c (a + b + c)

     = a2 + ab + ac + ab + b2 + bc + ac + bc + c2

     = a2 + b2 + c2 + 2ab + 2bc + 2ac

					 	 \	(a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ac    .

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

  = p2 + q2 + (3)2 + 2 × p × q + 2 × q × 3 + 2 × p × 3 

  = p2 + q2 + 9 + 2pq + 6q + 6p = p2 + q2 + 2pq + 6q + 6p + 9

. (2)       .

  (2p + 3m + 4n)2

  = (2p)2 + (3m)2	+	 	+ 2 × 2p × 3m + 2 ×  × 4n + 2 × 2p ×  
  =  + 9m2 +  + 12pm +  + 

. (3)  . (l + 2m + n)2 + (l - 2m + n)2

  = l2 +4m2 + n2 + 4lm + 4mn + 2ln + l2 + 4m2 + n2 - 4lm - 4mn + 2ln
  = 2l2 + 8 m2 + 2n2 + 4ln
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 5.4

1.  .   (1) (2p + q + 5)2 (2) (m + 2n + 3r)2

(3) (3x + 4y - 5p)2 (4) (7m - 3n - 4k)2

2. . (1) (x -2y + 3)2 + (x + 2y -3)2

(2) (3k -4r -2m)2 - (3k + 4r - 2m)2    (3) (7a - 6b + 5c)2 + (7a + 6b - 5c)2

ÑÑÑ

 

 5.1 (1) a2+ a - 2 (2) m2 + 2m - 24 (3) p2 + 5p - 24
(4) 169 - x2 (5) 9x2 + 27xy + 20y2 (6) 81x2 - 18xt - 15t2

(7) m2 - 
5

3  m - 14

9
(8) x2 - 1

2x
(9) 1 5

36
2y y
− −

 5.2  (1) k3 + 12k2 + 48k + 64 (2) 343x3 + 1176x2y + 1344xy2 + 512y3

(2) 343 + 147m + 21m2 + m3 (4) 140608 (5) 1030301
(6) x3 + 3x + 3

x
 + 1

3x
(7) 8

12

5

6

25

1

125
3

2

m m m
+ + +

(8) 125 15 3

5 125

3

3

3

3

x

y

x

y

y

x

y

x
+ + +

 5.3  1. (1) 8m3 - 60m2 + 150m - 125 (2) 64 - 48p + 12 p2 - p3

(3) 343x3 - 1323x2y + 170xy2 + 729y3 (4) 1,95,112
(5) 77,62,392 (6) 8p3 - 6p + 3

2

1

8 3p p
−

 (7) 1- 
3 3 1

2 3a a a
� � (8) x x

x x

3

327

9 27
� � �

2. (1) 24a2b + 2b3 (2) 54r3 + 72 rk2

(3) -288a2 - 54 (4)250x3 + 1470 xy2

 5.4 1. (1) 4p2 + q2 + 25 + 4pq +10q + 20p 
(2) m2 + 4n2 + 9r2 + 4mn + 12nr + 6mr
(3) 9x2 + 16y2 + 25p2+ 24 xy-40py-30px

 (4) 49m2 + 9n2 + 16k2 - 42mn + 24nk - 56km
2. (1) 2x2 + 8y2 + 18 - 24y  (2) 32rm - 48kr

(3) 98a2 + 72b2 + 50c2 - 120bc
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 .

   a x + a y  a2 - b2       

 .

, (1)  4xy + 8xy2 = 4xy(1 + 2y)    

(2) p2 - 9q2 = (p)2 - (3q)2 = (p + 3q)(p - 3q)



   (Factors of a quadratic trinomial)

a x2 + bx + c        . 
 (x + a)(x + b) = x2 +(a + b)x + ab   .

\ x2 +(a + b)x + ab  (x + a),  (x + b)   .

 x2 + 5x + 6      x2 +(a + b)x + ab   ,  
a + b = 5  ab = 6 .  6    5    
x2 +(a + b)x + ab  ,   .

x2 + 5x + 6 = x2 +(3 + 2)x + 3 ×	2   .......... 	x2 +(a + b)x + ab	
 = x2 + 3x + 2x + 2 ×	3  ........ (3 + 2)  x   
          ,  .

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

. (1) 2x2 - 9x + 9   .

 :     ,  .  2 × 9 = 18  .

 18      

  -9  .

18 = (-6) ×	(-3) ; (-6) + (-3) = -9   
-9x  -6x - 3x  .               

\	2x2 - 9x + 9 = (x - 3)(2x - 3)

6   

2x2 - 9x + 9    
 = 2x2 - 6x - 3x + 9
 = 2x (x - 3) - 3(x - 3)     
 = (x - 3)(2x - 3)
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.(2) 2x2+5x-18   .

  :  2x2 + 5x - 18  

  =  2x2 + 9x -4x- 18

  =  x(2x + 9) -2(2x + 9)

  =  (2x + 9)(x - 2)

.(3) x2-10x + 21  .

  :    x2 - 10x + 21

  = x2 - 7x - 3x + 21

  = x(x - 7) -3(x - 7)

  = (x - 7)(x - 3)
. (4)  2y2 - 4y - 30   .

  : 2y2 - 4y - 30

  = 2(y2 - 2y - 15) ........     2  

  = 2(y2 - 5y + 3y - 15) ........ 

  = 2 [y(y - 5) + 3(y - 5)]

  = 2(y - 5)(y + 3)

                                               6.1

1.  .

 (1) x2 + 9x + 18  (2) x2 - 10x + 9  (3) y2 + 24y + 144   

 (4) 5y2 + 5y - 10  (5) p2 - 2p - 35  (6) p2 - 7p - 44

     (7) m2 - 23m + 120 (8) m2 - 25m + 100 (9) 3x2 + 14x + 15

 (10) 2x2 + x - 45  (11) 20x2 - 26x + 8 (12) 44x2 - x - 3



a3 + b3    (Factors of a3 + b3)

(a + b)3 = a3 + 3a2b + 3ab2 + b3   .

    3ab    ,      

 .

   (a + b)3 = a3 + b3 + 3ab(a + b) 
 , a3 + b3 + 3ab(a + b) = (a + b)3..........   

 \	a3 + b3 = (a + b)3 - 3ab(a + b)= [(a + b)(a + b)2] - 3ab(a + b)
   = (a + b)[(a + b)2 - 3ab] = (a + b) (a2 + 2ab + b2 - 3ab) 
      = (a + b) (a2 - ab + b2)

      \	a3 + b3 = (a + b) (a2 - ab + b2)    

-36

+9 -4

+21

-7 -3

-15

-5 +3
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          .

. (1)  x3 + 27y3 = x3 + (3y)3

= (x + 3y) [x2 - x(3y) + (3y)2]

= (x + 3y) [x2 - 3xy +9y2]

. (2) 8p3 + 125q3 = (2p)3 + (5q)3 = (2p + 5q) [(2p)2 - 2p × 5q + (5q)2]

= (2p + 5q) (4p2 - 10pq + 25q2)

. (3) m
m

3
3

1

64
+ = m

m
3

3
1

4
� �
�
�

�
�
�  = m

m
��

�
�

�
�
�

1

4 m m
m m

2
2

1

4

1

4
� � � �

�
�

�
�
�

�

�
�
�

�

�
�
�

= m
m

��
�
�

�
�
�

1

4
 m

m
2

2

1

4

1

16
� ��

�
�

�
�
�

. (4) 250p3 + 432q3 = 2(125p3 + 216q3)

        = 2 [(5p)3 + (6q)3] = 2(5p + 6q) (25p2 - 30pq + 36q2)

 6.2

1.  .

(1) x3 + 64y3 (2) 125p3 + q3 (3) 125k3 + 27m3 (4)  2l3 + 432m3

(5) 24a3 + 81b3 (6) y
y

3
3

1

8
+ (7) a

a
3

3

8
+ (8) 1

125

3

+
q



a3 - b3   (Factors of a3 - b3)

 (a - b)3 = a 3 - 3a 2b + 3ab2 - b3  = a3 - b3 -3ab(a - b) 
, a3 - b3 - 3ab (a - b) = (a - b)3

  \ a3 - b3 = (a - b)3 + 3ab (a - b)

= [(a - b)(a - b)2 + 3ab (a - b)]

= (a - b) [(a - b)2 + 3ab]

= (a - b) (a 2 - 2ab + b2 + 3ab)

= (a - b) (a 2 + ab + b2)

  \ a3 - b3 = (a - b)(a 2 + ab + b2)
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         .

. (1) x3 - 8y3 = x3 - (2y)3

 \	x3 - 8y3 = x3 - (2y)3 
= (x - 2y) (x2 + 2xy + 4y2)

. (2)  27p3 - 125q3 = (3p)3 - (5q)3      = (3p - 5q) (9p2 + 15pq +25q2)

. (3)  54p3 - 250q3 = 2 [27p3 - 125q3]  = 2 [(3p)3 - (5q)3]

= 2(3p - 5q)(9p2 + 15pq +25q2)

. (4) a
a

3
3

1
− = a

a
��

�
�

�
�
�

1  a
a

2
2

1
1

� ��
�
�

�
�
�

. (5)  : (a - b)3 - (a3 - b3)

  : (a - b)3 - (a3 - b3) = a3 - 3a2b + 3ab2 - b3 - a3 + b3 = - 3a2b + 3ab2 

. (6)  : (2x + 3y)3 - (2x - 3y)3

  : a3 - b3 = (a - b) (a2 + ab + b2)  

 \(2x + 3y)3 - (2x - 3y)3 

= [(2x + 3y) - (2x - 3y)] [(2x + 3y)2 + (2x + 3y) (2x - 3y) + (2x - 3y) 2] 

= [2x + 3y - 2x + 3y] [4x2+12xy+ 9y2 + 4x2-9y2+ 4x2-12xy+ 9y2]

= 6y (12x2 +  9y2) = 72x2y + 54y3

 .

(i) a3 + b3 = (a + b) (a2-ab + b2)      (ii) a3 - b3 = (a - b) (a2 + ab + b2)

 6.3

1.  . (1) y3 - 27   (2) x3 - 64y3 (3) 27m3 - 216n3 (4) 125y3 - 1

(5) 8
273

3
p

p
− (6) 343a3 - 512b3 (7) 64x3 - 729y3 (8) 16

1283
3

a
b

−

2. . (1) (x + y)3 - (x - y)3 (2) (3a + 5b)3 - (3a - 5b)3

(3) (a + b)3 - a3 - b3 (4) p3 - (p + 1)3

(5) (3xy - 2ab)3 - (3xy + 2ab)3



33



   (Rational algebraic expressions)

A  B     
A

B
     . 

     , , ,   

,     .     

 .   .

.(1) . a a
a a

a
a

2

2 2

5 6

12

4

4

� �
� �

�
�
�

 : a a
a a

a
a

2

2 2

5 6

12

4

4

� �
� �

�
�
�

= 
a a
a a

a
a a

�� � �� �
�� � �� �

�
�� �

�� � �� �
3 2

4 3

4

2 2

 = 
1

2a −  ( \ a ¹ 2)

. (2) 7 18 8

49 16

14 8

2

2

2

x x
x

x
x

� �
�

�
�
�

 : 7 18 8

49 16

14 8

2

2

2

x x
x

x
x

� �
�

�
�
�

 = 
7 4 2

7 4 7 4

2 7 4

2

x x
x x

x
x

�� � �� �
�� � �� �

�
�� �
�� �

= 2

. (3) . 
x y

x y

2 2

3 3

9

27

−
−

 : 
x y

x y

x y x y

x y x xy y

2 2

3 3 2 2

9

27

3 3

3 3 9

�
�

�
�� � �� �

�� � � �� � �
�

� �
x y

x xy y

3

3 92 2

 6.4

1. .

(1) m n

m n

m mn n

m n

2 2

2

2 2

3 3

�

�� �
�

� �
�

(2) a a
a a

a
a

2

2

210 21

6 7

1

3

� �
� �

�
�
�

(3) 8 27

4 9

3 3

2 2

x y

x y

−
−

(4) x x
x x

x
x

2 2

2

5 24

3 8

64

8

� �
�� � �� �

�
�

�� �
 (5) 3 2

7 12

2

2

x x
x x

� �
� �

 ¸	 3 7 6

4

2

2

x x
x
− −
−

(6) 4 11 6

16 9

2

2

x x
x
� �

�

 (7) 
a

a a

3

2

27

5 16 3

�
� �  ¸	 a a

a

2

2

3 9

25 1

� �
� 	 (8) 1 2

1

1

1

2

3

2� �
�

�
� �
�

x x
x

x x
x

ÑÑÑ
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 6.1

1. (1) (x + 6) (x + 3) (2) (x - 9) (x - 1) (3) (y + 12) (y + 12)

(4) 5(y + 2) (y - 1) (5) (p - 7) (p + 5) (6) (p + 4) (p - 11)

(7) (m - 15) (m - 8) (8) (m - 20) (m - 5) (9) (x + 3) (3x + 5)

(10) (x + 5) (2x - 9)     (11) 2(5x - 4) (2x - 1) (12) (11x - 3) (4x + 1)

 6.2

1. (1) (x + 4y) (x2 - 4xy + 16y2) (2) (5p + q) (25p2 - 5pq + q2)

(3) (5k + 3m) (25k2 - 15km + 9m2) (4) 2(l + 6m) (l2 - 6lm + 36m2)

(5) 3(2a + 3b) (4a2 - 6ab + 9b2) (6) y
y

y
y

�
�

�
�

�

�
� � �
�

�
�

�

�
�

1

2

1

2

1

4
2

2

(7) a
a

a
a

��
�
�

�
�
� � ��
�
�

�
�
�

2
2

42
2

(8) 1
5

1
5 25

2

��
�
�

�
�
� � �
�

�
�

�

�
�

q q q

 6.3

1. (1) (y - 3) (y2 + 3y + 9) (2) (x - 4y) (x2 + 4xy + 16y2)

(3) (3m - 6n) (9m2 + 18mn + 36n2) (4) (5y - 1) (25y2 + 5y + 1)

(5) 2
3

4 6
92

2
p

p
p

p
�

�

�
�

�

�
� � �
�

�
�

�

�
� (6) (7a - 8b) (49a2 + 56ab + 64b2)

(7) (4x - 9y) (16x2 + 36xy + 81y2) (8) 16
2 2 42

2
a
b
a

a

b b
��

�
�

�
�
� � ��
�
�

�
�
�

2. (1) 6x2y + 2y3 (2) 270a2b + 250b3 (3) 3a2b + 3ab2

(4) -3p2 - 3p - 1 (5) -108x2y2ab -16a3b3

 6.4

1. (1) 1
m n+

(2) a + 1 (3) 4 6 9

2 3

2 2x xy y

x y

+ +
+

(4) 1 (5) ( )( )( )

( ) ( )

x x x
x x
� � �
� �

1 2 2

3 42

(6) x
x
�
�
2

4 3
(7) 5a + 1 (8) 1

1
�
�

x
x
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    240   3   ? 9   ? 24  

 ? 50   ?      .

 (x) 12 3 9 24 50 1
 () (y) 240 20

    (x),   (y)  
1

20   .   .  

,    ,    .    

       .



  (Direct variation)

x  y   ,   x  y    

  x  y      .     

  x a	 y   .

[a()      ]

x a	 y    x = ky  .  k .

x = ky  
x

y
 = k    . k  .

      .

 (i)  ,      .

   = A,  = r      A a	 r  2  .
 (ii)   (p)    (d)   .   p a	d  .

          .

. (1) x, y    . x = 5  y = 30,    

   .

7 
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 :  x, y    	 x a	 y
\	 x = ky ......... k  

 x = 5  y = 30  .

\	5 = k × 30 \ k = 
1

6  ( )

  x = ky  x = 
y
6   y = 6x   .

. (2)     . 5 ..   ` 450  

 1    ? (1  = 100 ..)

 :    x     y  .

  x, y     .  x a	 y  x = ky

   x = 450  y = 5  .   k  .

  x = ky  \	450 = 5k  \	k = 90 ( ) 

    x = 90y. 

  \	y = 100  	x = 90 × 100 = 9000 

  \	1    9000  .

 7.1

1.    .

(1)  (c)   (r)  .

(2)    (l)    (d)   .

2.        .     .

  (x) 1 4 . . . 12 . . .
  (y) 8 32 56 . . . 160

3.   m a n  m = 154  n = 7,  n = 14  m  .

4. n, m        .

m 3 5 6.5 . . . 1.25
n 12 20 . . . 28 . . .

5. y, x     . x = 16  y = 24 ,

   ,   .



37

6.    4   ` 1000  .     

     17      .

 

   .    ,     .

   40 10 24 12 8
  6 24 10 20 30

 ,   ,     240 .     

.            .

     ,    .    

  .         .



  (Inverse variation)

x  y   ,  x  y    .

x  y   x ×	y  .  k    

.

x  y  ,  x a	
1
y 	 .

x a	
1
y 	 x = 

k

y
  x ×	y = k    . k   .

 

. (1)   a, b      .

a 6 12 15 . . .
b 20 . . . . . . 4

a ×	b 120 120 . . . . . . 

 :  (i) a a	 1
b

 a ×	b = k

a = 6   b = 20 \	k = 6 × 20 = 120 ( )
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   (ii) a = 12  b = ?

   a ×	b = 120

   \12 × b = 120

       \	 b = 10

(iii) a=15  b =?

    a ×	b = 120

 \15 × b = 120

 \  b = 8

(iv) b = 4  a = ?

 a ×	b = 120

 \	a × 4 = 120

 \ a = 30

. (2) f  a	
1

2d ,  d =  5   f = 18

   (i) d = 10  f   .  (ii) f = 50  d .

 :  f  a	
1

2d 	 	 \	f ×	d2 = k, d =  5  f = 18   k .

  18 ×	52 = k \	k = 18 ×	25 = 450 ( )

  (i) d = 10   f = ? 

      f × d 2 = 450

  \ f × 102 = 450

  \ f × 100 = 450

  \  f = 4.5

(ii) f = 50,  d = ?

  f × d 2 = 450

      \  50 × d 2 = 450

 \  d 2 = 9

 \  d =  3  d = -3

                                               7.2

1 .             

  .   .

 30 20 10
 6 9 12 36

2.    ,   .

 (1)  p  a	 1
q
	 ; p = 15  q = 4 (2) z  a	 1

w
 ;  z =2.5  w = 24

 (3) s a	 1
2t
	;	 s  = 4  t = 5 (4) x  a	 1

y
			;	x  = 15  y = 9

3.       .  24  ,   

27  .    36     ?
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4.      .

(1)   (l)   (f)     .

(2)    (I)  ,   (d)    .

5. x  a	 1
y
	 x  = 40  y = 16,  x  = 10  y  ?

6. x  y   . x=15  y=10 , x=20 

y = ?



, ,  (Time, Work, Speed)

      ,        

  .      ,      

,  .   --  .

        .

. (1)     15   8   .   6   

   ?

  :          .  

 d    n .

 d  a	
1
n \	d ×	n = k  (k )

  n  = 15,  d = 8 \	k = d ×	n = 15 ×	8  = 120 ( )

   d = 6  n  .

  d ×	n = 120

  \	d ×	n = 120 \	6 ×	n = 120,   \ n = 20

  \ 6    20   .

. (2)      48 ..    6  , 

   72 ..       ?
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 :    s ;   t . ,    .

s a	
1

t
	 	 \	s ×	t = k  (k )

k = s ×	t = 48 ×	6  = 288 ( )     s = 72  t .

s ×	t = 288  \	72 ×	t = 288 \	t = 288

72
 = 4

  \	  72 ..     4  .

 7.3

1.      ?

(1)  ,    .

(2)       ,   .

(3)   ,  

(4) ,   

2. 15      48  .  30     

  ?

3.    3    120  ,  1800

   ?

4.    60 ..      8  .  

         ?

ÑÑÑ

 

 7.1   1. (1) c a r   (2) l a	d 2. x  7,  20, y = 96  3. 308
4. m = 7, n  26, 5  5. k = 6 , y = 6 x  6. ` 4250

 7.2  1.   15  5,  = 18  2. (1) k = 60, pq = 60 

(2) k = 60, zw = 60    (3) k = 100, st2 = 100  (4) k = 45, x y  = 45

3. 18  4. (1) l a	 1
f  (2) I a	 1

2

d
5. y = 256 6. y = 7.5

 7.3  1. (1), (2)   . 2. 24 

 3. 45  4. 4 ../
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·     .

(1) D ABC ; l (AB) = 5 .., l (BC) = 5.5 .., l (AC) = 6 ..

(2) D DEF ; m Ð	D = 35°, m Ð	F = 100°, l	(DF) = 4.8 ..

(3) D MNP ; l (MP) = 6.2 .., l (NP) = 4.5 .., m Ð	P = 75°
(4) D XYZ ; m Ð	Y = 90°, l (XY) = 4.2 .., l (XZ) = 7 ..

l    , 

,     

 .



  (Construction of a quadrilateral)

         ,   

,         .

(I)    ,     .

.  l(PQ) = 5.6 .. , l(QR) = 5 .., l (PS) = 4.3 .., l (RS) = 7 .., 

l (QS) = 6.2 ..  c PQRS  .

 :     .  

     . 

  D SPQ  D SRQ   

     .  

 , D SPQ  D SRQ  ,    c PQRS .  

     .

Q

RS

P

P Q

RS

5 ..
6.2 ..4.3 ..

5.6 ..

7 ..

8  ,  
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(II)          .

.  l (YZ) = 4 .., l (ZX) = 6 .., l (WX) = 4.5 .., l (ZW) = 5 .., 

  l (YW) = 6.5 ..  c WXYZ  .

		ः  .    .

D WXZ  D WZY     

  ,   

.   D WXZ   D WZY 

.  .. XY  ,  

  c WXYZ .   

 .

(III)     ,     .

.  l (EL) = 4.5 .., l (EF) = 5.5 .., m Ð	L = 60°, m Ð	E = 100°,  

   m Ð	F = 120°  c LEFT  .

ः	 	  ,    .   4.5 ..  .. LE , 

 E  100°    
.. EF    L, E, F 
    . 
 L  60°   , 
  F  120°   
  .    T 
 .    .

(IV)           .

. l (QR) = 5 .., l (RS) = 6.2 .., l (SP) = 4 .., m Ð	R = 62°,  
m Ð	S = 75°  c PQRS  .

	ः   ,    

.  ,   .. QR  

 ,  R  62°    

.. RS  ,   Q, R, S 

W

X
Y

Z

6.5 ..

6 
.

.

4.5 ..

5 ..

4 ..

P

Q R

S

6.2 ..

5 ..

4 .. 75°

62°

EL

F

5.5 ..

4.5 ..

120°

100°60°

T
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 . .. RS  75°    .. SP , 4 .. 

 P  . .. PQ  ,    c PQRS .  

   .

                                               8.1

1.    . 

  (1) c MORE  l(MO) = 5.8 .., l(OR) = 4.4 .., mÐ M = 58°, mÐ O = 105°,   
  mÐ R = 90°. 

 (2) l(DE) = 4.5 .., l(EF) = 6.5 .., l(DG) = 5.5 ..,  l(DF) = 7.2 ..,  

  l(EG) = 7.8 ..  c DEFG .

 (3) c ABCD  l(AB) = 6.4 .., l(BC) = 4.8 .., mÐ A = 70°, mÐ B = 50°,  
  mÐ C = 140°.

 (4) c LMNO  . l(LM) = l(LO) = 6 .., l(ON) = l(NM) = 4.5 ..,                                                        

  l(OM) =  7.5 ..

 .

   ,    ,    . 

   ,      .    

    .

    (Rectangle) 

   ,        
 .

     

  .   ,  

    . 

           

 ,   .

A

B C

D
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	I	ः          PQRS .    
 T  .    

(1)  ,  QR   PS   
.

(2)  PQ,  SR   .
(3)  PR,  QS   .
(4)  PR  .. PT, .. TR     

.

(5)  QS   .. QT, .. TS   .
   ,        

.         .

 l      . 

 l    .  l    .

 (Square)

         ,   

  .

	II	ः     ABCD .     E  

 .   . 

 (1)  AC  BD   .

 (2)  E      

  .

 (3)  E      

.
 (4)          . (., ÐADB, ÐCDB).

         .

      .

 l   ,    .

 l    .

 l    .

 l ,    .

P

Q R

S

T

A

B C

D

E
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  (Rhombus)

       () ,    
  .

 III :    ,      

       . 

        M   .

 (1)      M    .

 (2)         .

 (3)    .  M     .

           .

 l    . 
 l       .

 l    ,    .

        .

  

. (1) ABCD      P.  (i) l(AB)= 8 ..  l(DC) = 

   ?,  (ii)l(BP) =  8.5 ..  l(BD)  l(BC) .

		 ः     ,   .

   (i)     .

    \	l(DC) =  l(AB) =  8 ..

   (ii)      .

   \	l(BD) =2 × l(BP) = 2 × 8.5 = 17 ..

   D BCD  ,   .

   l(BC)2 = l(BD)2 - l(CD)2 = 172 - 82 = 289 - 64 = 225

      \	l(BC) = 225  = 15 ..

. (2) 6 ..      .

	ः	    c PQRS 6 ..    

   , .. PR  .

A
P

B C

D

P

6

Q

S

6 R

G

HE

F

M
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   D PQR    , l(PR)2 = l(PQ)2 + l(QR)2

    = (6)2+(6)2 = 36 + 36 = 72

   \	l(PR) = 72 ,  \	  72  ..

. (3)   c BEST       A   .

   (i)  mÐ BTS = 110°,  mÐ TBS .

   (ii) l(TE) = 24, l(BS) = 70,   l(TS)=   ? 

	ः  c BEST   ,    A  .

   (i)      . 

    \	mÐ BES =	mÐ BTS = 110°

   , mÐ BTS + mÐ BES + mÐ TBE + mÐ TSE = 360°
   \110° + 110° + mÐ TBE + mÐ TSE = 360°
   \	mÐ TBE + mÐ TSE = 360° - 220°= 140°
   \	2	mÐ TBE = 140°...... \	    .

   \	mÐ TBE = 70°
   \	mÐ TBS = 1

2
 × 70° = 35° ... \	     .

   (ii)      .

    \	D TAS , mÐ TAS  = 90°
    l(TA) = 

1

2  l(TE) = 
1

2  × 24 = 12, l(AS) = 1

2
 l(BS) = 1

2
 × 70 = 35

     .

   l(TS)2 = l(TA)2 + l(AS)2 = (12)2 + (35)2 = 144 + 1225 = 1369

   \	l(TS) = 1369  = 37

                                                8.2

1.  l(AB) = 6.0 .., l(BC) = 4.5 ..   ABCD  .

2. 5.2 ..     WXYZ .

3.  4 ..  mÐ K = 75°    c KLMN  .

4.  26 ..       24 .. .     .

A

B

S

E

T
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5.    c ABCD    16 .., 12 .. .    
    .

6. 8 ..      .

7.        50° .       . 

  (Parallelogram)

          .
       ,    

 . 

   ?
     .. AB  .. BC  

      .

‘        ’     . 

  C  .. AB    .   A   

.. BC    .    D   . c ABCD  

 .           

 .   mÐA + mÐB = 180°, mÐB + mÐC = 180°, mÐC + 
mÐD = 180°  mÐD + mÐA = 180°        

  .  l         . 
       c PQRS     

    . ,      .    

      .          . 

   .       T   .

(1)      . (2) 
     .  (3)  

 .  (4)  T      

   .

        .
 l     ,     .
 l       .
 l    .
    ,    .

A

B C

D

P Q

RS
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  (Trapezium) 

         ,     
 .

 c WXYZ , .. WZ, .. XY,  

      .

c WXYZ  .

        

mÐW + mÐX = 180°   mÐY+ mÐZ= 180°
        .

 (Kite) 

c ABCD  .     BD  
AC    .

         

    . 

  .. AB @	 .. CB, .. AD @ .. CD     

. ,  ÐBAD  ÐBCD  ,      .

     .

l      . l      .

 

. (1)        (5x - 7)°  (4x + 25)° . 

    .

 :      .

   \	(5x - 7) +	(4x + 25) = 180

     \    9x + 18 = 180

\ 9x = 180 - 18 = 162

\	x = 18

	 	 	 \	   = (5x - 7)° = 5 × 18 - 7 = 90 - 7 = 83°
         = (4x + 25)° = 4 × 18 + 25 = 72 + 25 = 97°

W

X Y

Z

A

B

C

D

E



49

.(2)   c PQRS  .      T  

      .

  (i)  l(PS)=5.4 ..,  l(QR) = ?

  (ii)  l(TS)=3.5 ..,  l(QS)= ?

  (iii) mÐQRS = 118°,  mÐQPS = ? 

  (iv) mÐSRP = 72°   mÐRPQ = ?

	ः	   PQRS ,

   (i)	l(QR) =	l(PS) = 5.4 ..  .........   

   (ii)	l(QS)=2×l(TS)=2 3.5 = 7 ..........    .

   (iii)	mÐQPS = mÐQRS = 118°  ..........   .

   (iv)	mÐRPQ = mÐSRP = 72°  ...........   

. . (3)  c CWPR      7ः9ः3ः5 .     

        .

	ः	 mÐC :mÐW: mÐP: mÐR = 7:9:3:5 .

   \ÐC, ÐW, ÐP, ÐR    

    7 x, 9x, 3 x, 5 x .

   \ 7 x + 9 x + 3 x + 5 x = 360°
   \	24 x = 360° \	x = 15

   \		mÐC = 7 × 15 = 105°, mÐW = 9 × 15 = 135°
    mÐP = 3 × 15 = 45° mÐR = 5 × 15 = 75°
   \	mÐC + mÐR = 105°+75°= 180° \	 CW  ||  RP

   mÐC + mÐW = 105°+ 135°= 240° ¹ 180°
   \	 CR  WP   

   \c CWPR        .

   \c CWPR    .

                                                8.3

1.       (3x-2)°  (50 - x)° ,   

  .

P

Q R

S

T

P

WC

R
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2.         .

(5)  mÐ	WZY = 120°  mÐ	WXY = ?, mÐ	XWZ = ?

3. l(BC) = 7 .., ÐABC = 40°, l(AB) = 3 ..  c   ABCD 

 .

4.        1:2:3:4      

?       ,  .

5. l(BA) =	l(BC) = 4.2 .., l(AC) = 6.0 ..,  l(AR) = l(CR) = 5.6 .. 

c BARC  .

6«. l(PQ) = 3.5 .., l(QR) = 5.6 .., l(RS) = 3.5 ..,

mÐ	Q = 110°, mÐ	R = 70°.  c PQRS   .

c PQRS            .

ÑÑÑ

(1)  l(WZ) = 4.5 ..  l(XY) = ?

(2)  l(YZ) = 8.2 ..  l(XW) = ?

(3)  l(OX) = 2.5 ..  l(OZ) = ?

(4)  l(WO) = 3.3 ..  l(WY) = ?

 

 8.2

4. 10 .. 5. 10 ..,  = 40 ..  6. 128  ..   7. 130°, 50°, 130°
 8.3

1. 37°, 143°, 37°, 143°
2. (1) 4.5 ..   (2) 8.2 ..  (3) 2.5 ..  (4) 6.6 ..  (5) 120°, 60°
4. 36°, 72°, 108°, 144°,  .

W

X Y

Z

O
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     . 

1. 
12

100
 =   =  % 2. 47  = 3. 86% =

4. 300  4  = 300 ×  =  5. 1700  15% = 1700 ×  = 

, .

   .   

      

.     

   .  

, .



 (Discount)

            .


   


   


   


  


  


 200 250 50 40 50 × 40 = 2000

 () 200 230 30 100 30 × 100 = 3000

        .         

  ,             

 . 

9   

MONSOON
SALE

UP TO 50 %
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  ,    .     (Marked 

Price) .     .

  ,         

   ‘’ .        .  

 =   - .

     ()   .

‘20  ’      20%    .

    100   20       100 
- 20 = 80  .

    x%  
x 

100
 = 

  

 
   .

 

 \	   = 
  ×	x

100

  

    , , , ,     

 .     ,   ,  

   .        

.

 

. (1)     360  .    306  

     ?

 :    = ` 360,   = ` 306. \	 = 360 - 306 = ` 54. 

    360 ,  54 .

\	  100    x . 



 = 

x
100

   \	 54

360
	= 

x
100

  \	 	 	x = 
54 100

360

×
 = 15  

   \	    15   .
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. (2)  1200      10%     ?  

  ?

 :  I

    = 1200 .  = 10%


 
   .

    x    

.

  \	 x
1200

 = 
10

100

x = 
10

100
×	1200

x = 120
    = 120 .

    =   - 

= 1200 - 120
= 1080

  \	   1080 .

  II

  10%  ,   

  ` 100    ` 90.

 \		   1200  

  x  .

 \	
x

1200  = 90

100

\	 x = 90

100
 ×	 1200

1

\	x = 1080 

\	   1080 .

\	  = 1200 - 1080 = 120 

.

. (3)    20%  ,   1120  ,     

?

 :     100 .  20%   .   

 100 - 20 = 80  .    80   

  100 ,   1120     x 

 .

\	 80

100
= 

1120

x

\	 	 x = 
1120 100

80

×

= 1400

\	   1400 . 
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. (4)         ,   

    30%  .    

20%  ,        

 .

 :          ,    

100   . \   100  .

     30%  . \	 = 130 .

    = 130  20%  = 130 ×	
20

100 	= 26

	 	 \	 = 130 - 26 = 104 .

   \	  100 ,  104  .

       4%   .

. (5)      8%  ,   15%  

,      1750 ,    

   ? 

 :     = 1750 ,   = 8 

  \		= 1750 ×	  8

100
 = 140 .

    = 1750 - 140 = 1610 .

   15%,    100 ,  115 .

    115    100 .

   1610    x  .

	 	 \	 x
100

 = 1610

115
    \	 	 x = 

1610 100

115

×
 = 1400 

    = 1400 .

.

·	 =  - 

·	  x   
x

100
 = 
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                                9.1

1.    = ` 1700,  = ` 1540   .

2.    = ` 990,  10 ,    .

3.   = ` 900.  20 ,    .

4.      3000  .  12   ,  

 ,    . 

5.  2300       1955  , 

    .

6.      11   ,     
22,250  ,      .

7.    10%      17  , 

            

  .

    100  .

       -   = 90  .

        .

        x  .

   \	 x  =    \	x = 
×

   = 

\    153  .

8.        ,     

 25%  ,     20%  , 

            

?



 (Commission)

        ,    
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      . ( , ,  

).       .         

   .   .      .

 (), ,       

.  ,     ,   

      . 

, ,          , 

       .         

   .            

     . 

  

. (1)     2,50,000      .   

   2%   ,     ?

 :    = 2,50,000

\  = 250000 ×	 2

100
= 5000 

       \	  = 5000 + 5000 = 10000 .

. (2)    10     4050   . 

   1%   ,      

 .

 :    = 10 ×	4050	= 40500    1 .

\   = 40500 ×	 1

100
	= 405 .

  \     =   - 

= 40500 - 405 = 40,095 .

     = 40,095 .
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 (Rebate) 

   ,  ,    ,    

        , .   

    .

             

 .          .

              

 .     .

     ,        

   .

 

.             .

  (i) 2 ,  375 , (ii) 2  (),  525 

   15   ,    ?  

   ?

 :  2   = 2 ×	375 = ` 750. 2   = 2 ×	525 = ` 1050. 

       = 750 + 1050 = 1800 .

     = 1800 ×	
15

100  = 270 .

  \	    = 1800 - 270 = 1530 .

                                9.2

1.      4500    .   15  

 ,           

 .

   =        = 

     =  ×	   \	  =  
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2.  4      15000   ,  , 

  .

3.   9200      .  2%  

.     ?

4.        .

(i) 3 ,  560 .  (ii) 6    90 .

  12    ,     ?

5.        .

     7,50,000        

 .    2%  . 

(1)      ´  =    .

(2)     .  .

(3)        .

(4)      .

(5)        .

ÑÑÑ

 

 9.1

1. ` 160  2. ` 891 3. ` 1125 4.  ` 360; .. ` 2640

5. 15% 6. ` 25,000 8. 0 %.

 9.2

2.   ` 600;   ` 14,400

3. ` 184 4. ` 1953.60
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1   

1.    .    .

 (1) c PQRS  mÐ P  =  mÐ R = 108°  mÐ Q =  mÐ S = 72°   

      ?

  (A)  PQ;  QR  (B)  PQ;  SR

  (C)  SR;  SP   (D)  PS;  PQ

 (2)   ,      .

   (i)      .

  (ii)      .

  (iii)      .

  (iv)      .

  (A)  (ii), (iii)     (B)  (ii)   .

  (C) (ii), (iv)    (D) (i), (iii), (iv)  

 (3) 193 = 6859    0 0068593 .  = ? 

  (A) 1.9  (B)19  (C) 0.019  (D)0.19

2.    .

 (1) 5832  (2) 4096 

3. m a	n, m = 25  n = 15  

 (1) n = 87  m  ?   (2) m = 155  n = ?

4.  x  y     x = 12  y = 30 .

 (1) x = 15  y =  ?  (2) y = 18  x = ?

5.    l .    3.5 ..     .

6.  256
5

7� �           .

7.    .

 (1) (5 x-7) (5 x-9)   (2) (2 x-3 y)3  (3) (a + 1

2
)3

8.      .           .
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9.  l (BC) = 5.5 .. m ÐABC = 90°, l (AB) = 4 ..   D	ABC  . 

     .

10.    48 ..        5  .  

   8 ..         . 

     .

11. D	 ABC  .. AD .. BE   . G   ,    
l(AG) = 5 ..  l(GD) = ?  l(GE) = 2 ..  l(BE) =  ?

12.       .

 (1) 8

13
  (2)

11

7   (3)
5

16
  (4) 7

9

13.  .

 (1) 2 y2-11 y +5  (2) x2-2 x-80   (3) 3 x2 -4 x +1
14.      50000 .   15%    

   ?

15.        88,00000  .   2% 

        ?

16. l(DC) = 5.5 .., mÐD = 45°, l(AD) = 4 ..  c ABCD  

 .

17.   l ||	 m   p ||	 q 
  Ð	a , Ð	b, Ð	c, Ð	d   

.

 

1.  (i) B (ii) B (iii) D  2. (1)18  (2) 16  3. (1) 145   (2) 93 

4.  (1) 24 (2) 20   6. 256      

7.  (1) 25 x2-80 x +63  (2) 8 x3-36 x2y+54 x y2–27y3  (3) a3 + 3

2

2a  + 3

4

a  + 1

8

10.  6 ,    11. l(GD) = 2.5 .., l(BE)= 6 ..

12. (1)  0.615384  (2) 1.571428 (3) 0.3125 (4) 0 7.
·

13. (1) (y -5) (2 y -1) (2) (x-10) (x +8) (3) (x-1) (3 x-1)  

14.  `42500  15. ` 352000 17.  78°, 78°, 102°, 78°

a
b

d
c l

m

78°

p q
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     ,    

   . 

   .

(1) 2a + 3a = (2) 7b - 4b =

(3) 3p × p2 = (4) 5m2 × 3m2 =

(5) (2x + 5y) × 3
x

= (6) (3x2 + 4y) × (2x + 3y) =



  (Introduction to polynomial)

            

    .

:, x2 + 2x + 3 ; 3y3 + 2y2 + y + 5    .

,       ,    

     .

:, (1) (3x2 - 2x) ×	 (4x3 - 3x2) 
 = 3x2 (4x3 - 3x2) - 2x (4x3 - 3x2)
 = 12x5 - 9x4 - 8x4 + 6x3

= 12x5 - 17x4 + 6x3

(2) (4x - 5) - (3x2 - 7x + 8)

= 4x - 5 - 3x2 + 7x - 8

= -3x2 + 11x - 13

   (Degree of a polynomial)

        .

. (1)  3x2 + 4x        2 . 

. (2)  7x3 + 5x + 4x5 + 2x2         . 

         .

10  

 2
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   (To divide a polynomial by a monomial)

       .

. (1)  (6x3 + 8x2) ¸ 2x

 :
 - 

 (i) 2x ´ 3x2  = 6x3

 (ii) 2x ´ 4x  = 8x2

     \  = 3x2 + 4x,  = 0 

3x2 + 4x
 2x)6x3 + 8x2

      6x3

     0 + 8x2

                8x2

         0

-

-

5p2

-

3p) 15p3 

 15p3

  0 

  \ 15p3 ¸ 3p , 3p     

       15p3   .

  3p ´ 5p2 = 15p3  \ 15p3 ¸ 3p = 5p2

        .

. (2)     .

  (i) (-36x4) ¸ (-9x)  (ii) (5m2) ¸ (-m)  (iii) (-20y5) ¸ (2y3)

 -9x)-36x4  -m)5m2  2y3)-20y5

·

·

 .

�             

.

�          .



(I)    (To divide a monomial by a monomial) 

. (1)  15p3 ¸ 3p . 

  :     
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+

. (2)  (15y4+ 10y3 - 3y2)  ¸ 5y2

 :
3y2 + 2y - 

3

5
5y2)15y4+ 10y3 - 3y2

        15y4

  0 + 10y3- 3y2

            10y3

       0  - 3y2

        - 3y2

          0

-

-

 - 

 (i) 5y2 ´ 3y2  = 15y4

 (ii) 5y2 ´ 2y  = 10y3

 (iii) 5y2 ´ −3

5  = -3y2

       \   = 3y2 + 2y - 3

5
   = 0 

. (3)  (12p3- 6p2 + 4p) ¸ 3p2

 :
 - 

 (i) 3p2 ´ 4p  = 12p3

 (ii) 3p2 ´ -2  = -6p2

4p - 2
3p2)12p3- 6p2 + 4p
     12p3

       0 - 6p2+ 4p
      - 6p2

       0 + 4p

-

+

      \   = 4p - 2   = 4p

. (4)  (5x4- 3x3 + 4x2 + 2x - 6)  ¸ x2

 :
5x2 - 3x + 4

 x2) 5x4 - 3x3 + 4x2 + 2x - 6 
      5x4

       0 - 3x3 + 4x2 + 2x - 6
     - 3x3

           0 + 4x2+ 2x - 6

         4x2  
        0  + 2x - 6

+

-

-
 -

 (i) x2 ´ 5x2  = 5x4

 (ii) x2 ´ -3x  = -3x3

 (iii) x2 ´ 4  = 4x2

  \   = 5x2 - 3x + 4   = 2x - 6
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   \   = x + 2   = 0

x + 2

-

-

-

-

x + 2) x2 + 4x + 4
     x2 + 2x
    0 + 2x + 4
           + 2x + 4
          0  

 -
 (i)     

    
.

      x  
    .

  \   x  .

 (ii) (x + 2) ´ 2  = 2x + 4

            

   ()     .

  . (3) ,  4p   3p2       

 . . (4)   2x - 6     x2     

   .

    10.1    

1. ,    .

 (1) 21m2 ¸ 7m    (2) 40a3  ¸ (-10a) 

 (3) (-48p4) ¸ (-9p2)   (4) 40m5 ¸ 30m3    

 (5) (5x3- 3x2) ¸ x2     (6) (8p3- 4p2) ¸ 2p2

 (7) (2y3+ 4y2 + 3)  ¸ 2y2   (8) (21x4- 14x2 + 7x)¸ 7x3 

 (9) (6x5- 4x4 + 8x3 + 2x2) ¸ 2x2  (10) (25m4- 15m3 + 10m + 8)  ¸ 5m3



   (To divide a polynomial by a binomial)

          .

. (1)  (x2 + 4x + 4)  ¸ (x + 2)

 :
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. (2)  (y4+ 24y - 10y2 )  ¸ (y + 4)

 :     4       

 3     .  0y3     

   .

y3 - 4y2 + 6y
y + 4) y4 + 0y3 - 10y2 + 24y 

          y4 + 4y3 

   0 - 4y3 - 10y2 + 24y
         - 4y3  - 16y2

     0  + 6y2 + 24y

          6y2 + 24y 

      0     0

- -

+ +

- -

 - 

 (i) (y + 4) ´ y3 = y4+ 4y3

 (ii) (y + 4) ´ -4y2 = -4y3 - 16y2

 (iii) (y + 4) ´ 6y = 6y2+ 24y

. (3)  (6x4+ 3x2 - 9 + 5x + 5x3)  ¸ (x2 - 1) 

 :

 - 

 (i) (x2 - 1) ´ 6x2 = 6x4- 6x2

 (ii) (x2 - 1) ´ 5x = 5x3 - 5x
 (iii) (x2 - 1) ´ 9 = 9x2 - 9

   \   = y3 - 4y2 + 6y   = 0

   \   = 6x2 + 5x + 9   = 10x

x2 - 1) 6x4 + 5x3 + 3x2 + 5x - 9

    6x4     - 6x2 

     0 + 5x3 + 9x2 + 5x - 9

              5x3        - 5x 

         0 + 9x2 + 10x - 9

             9x2              - 9

         0 + 10x + 0

6x2 + 5x + 9

- +

+- +

+-
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 .

·     ,      

       .

·          

  .         

‘0’     .

 10.2

1. ,    .

(1) (y2 + 10y  + 24) ¸ (y + 4) (2) (p2 + 7p  - 5) ¸ (p + 3)

(3) (3x + 2x2  + 4x3) ¸ (x - 4) (4) (2m3 + m2 + m + 9) ¸ (2m - 1) 

 (5) (3x - 3x2  - 12 + x4 + x3) ¸ (2 + x2)

(6«) (a 4 - a 3 + a 2 - a + 1) ¸ (a 3 - 2)

(7«) (4x4 - 5x3  - 7x + 1) ¸ (4x - 1)
ÑÑÑ

 

 10.1

1. 3m, 0 2. -4a2, 0 3. −16

3
2p , 0  4. 4

3
2m , 0

5. 5x - 3, 0 6. 4p - 2, 0 7. y + 2, 3 8. 3x, - 14x2 + 7x

9. 3x3 - 2x2 + 4x + 1, 0 10. 5m - 3, 10m + 8

 10.2

1. y + 6, 0 2. p + 4, -17 3. 4x2 + 18x + 75, 300

4. m2 + m + 1, 10 5. x2 + x - 5, x - 2

6. a - 1, a2 + a - 1 7. x x x3 2

4
− − −

29

16
, −13

16
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.  ,       60, 50, 54, 46, 50  

.       .

 :  =  
 

=   60 +  +  +  + 50 =  = 

\     .

      .



        .    

 52    .

          , 

      ()      .  

     . 

 (Mean)

60, 50, 54, 46  50    52   .   

   .         

,      .

‘’      .     .

.    8  37    10    

   .   ‘’  .

2, 4, 4, 8, 6, 7, 3, 8, 9, 10, 10, 8, 9, 7, 6, 5, 4, 6, 7, 8, 4, 8, 9, 7, 6,  

5, 10, 9, 7, 9, 10, 9, 6, 9, 9, 4, 7. 

11  
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 :         .

7 + 7+ 7 + 7 + 7 = 7 × 5 = 35   .        

  .        . 

     .

 
 xi 
()

    
( )

fi ×	xi

2 1 1 ×	2 =2

3 1 1 ×	3 =3

4     5 5 ×	4 =20

5  2 2 ×	5 =10

6     5 5 ×	6 = 30

7       6 6 ×	7 = 42

8    5 5 ×	8 = 40

9          8 8 ×	9 = 72

10    4 4 ×	10 = 40

N = 37 S	fixi = 259.

     

 = 
Sfi ×	xi

N  

 = 259

37
 

 = 7

             .
  ·	 	  x1 < x2 < x3...     ,  xi  

.
  ·	 	    .
  ·	 	         . 

  fi  .       .  

 N  .

  ·	 	  fi ×	xi  .     . fi ×	xi  

  S fi ×	xi . S	 ()   ‘’   

.  x ()  .

  \	 x = 
Sfi ×	xi

N
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 x = N  

    = 

    =  
  \	     
  .

.    30         

   .

  9, 7.5, 8, 6, 5.5, 7.5, 5, 8, 5, 6.5, 5, 5.5, 4, 4, 8, 
  6, 8, 7.5, 6, 9, 5.5, 7.5, 8, 5, 6.5, 5, 9, 5.5, 4, 8.
              .

 :

 

  () 
() xi 

   
( ) fi

fi ×	xi

4   3 12
5     5 25

5.5    4 22
6   3 18

6.5  2 13
7.5    4 30
8     6 48
9   3 27

N = 30 S	fixi = 195.
   

  x =  Sfi ×	xi
N = 

195

30
 = 6.5

        6.5 .

                                 11.1

1. 8   30           . 

          .

  
() xi 

  
() fi

fi ×	xi

1 4 4
2 6
3 12
4 8

N = S	fixi = 
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2.   25         

.       .

3.  40      . 1, 6, 5, 4, 3, 2, 7, 2, 3, 4,  
 5, 6, 4, 6, 2, 3, 2, 1, 4, 5, 6, 7, 3, 4, 5, 2, 4, 3, 2, 3, 5, 5, 4, 6, 2, 3, 5, 6, 
 4, 2.   40       .

4. ‘‘  ’’     20      

()    .        .

 2, 3, 4, 1, 2, 3, 1, 5, 4, 2, 3, 1, 3, 5, 4, 3, 2, 2, 3, 2.



           . 
    .

   (Subdivided bar diagram) 

          

  .         . 

     .

   
  180 80 100

  120 40 60
  300

	 ·	       .

(1) 45     

 ?

(2)    5   

 ?

(3) N = ?  S	 fixi = ?

(4)       

   

.

  

() ()xi 
  

() fi

fi ×	xi

30 7 .......
45 2 .......
60 8 .......
75 5 .......
90 3 .......

N = ....... S	fixi =.......
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 ·	   X-   Y-  .

 ·	X-      .

 ·	Y -    . 1 .. = 40   .

 ·	     300  .     .

·	      

      .

·	      

 .    

.

·	      

   .

      

  .  .

                                11.2

1.     .

(1)      ?

(2)      ?

(3)        

 ?

(4)       

     ?

(5)       ?

40

80

120

160

200

240

280

320

 Y 
1 .. = 40 




  









200

400

600

800

1000

 

 Y  ः 1.. = 200 .

 

 





 (







)
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2.    5  8           . 

   . (ः Y , 1 ..= 10  )

 5 6  7  8
 34 26 21 25
 17 14 14 20

3.   2016  2017  4 ,    .  

    .

   
2016 150 250 200 100
2017 200 300 250 150

4.     8       

     .      

 . ( : Y  - 1 .. = 500   .)

  
 3250 1500 1250

,  750 500 500
  1000 1000 500



   (Percentage bar diagram)

  60    42      75   

 45  .   90   45  .

         .  

    .

    = 
42

60  × 100 = 70.

    = 45

75
 × 100 = 60.

            .  

     .       

. 
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      .       

            .

 ·	    .

   
   60 75 90

  42 45 45

   42

60 	×	100 = 70
45

75  ×100 = 60
45

90
 	×	100 = 50

·	    100 

  .

·	       

.     

.

·	      

      

     

  .

       

 .  .

                                 11.3

1.         .

8   A B C D

 A   
45 33 10 15

  60 55 40 75

10

20

30

40

60

70

80

50

90

100

  

 Y 
1 .. = 10 %
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2.      .

(1)    ?

(2)     

 ?

(3)      

    ?

(4)     

 ?

(5)     

 ?

3.    10          .

      .

    
   

 90 60 25 16

  
 60 20 25 24

 :        .   

,         .

ÑÑÑ

 

 11.1 2. (1) 2     (2) 75 (3) N = 25, S fi  ×		xi = 1425       (4) 57

3. 3.9 4. 2.75

 11.2   (1)   (2) ` 600 (3) ` 800

(4) ` 500 (5) 

 11.3   2. (1)               (2) 60%

(3)   20%  (4) 

(5) 40%  60%




 




   



 

 

 Y 
1 .. = 10 %

10

20

30

40

60
70

80

50

90

100
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       .

·		          ,   

   .

·		     .

·		           .   

     ,   .

     .

 (i)    .  (ii)    .

 (iii)    . (iv)     .

    .

. (1)  x + 4 = 9

     x + 4 -  = 9 - 

   \  x = 

. (2)  x - 2 = 7

     x - 2 +  = 7 + 

   \  x =  

. (3)  x
3

 = 4

   x
3

 ×	 	=	4	×	

	 	 	 \  x = 	   

. (4)  4x = 24

  4x 	= 24  

    \  x = 

12   



    (Solution of equations in one variable) 

         .  
          .
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. (1)  .

(i)  2(x - 3) = 3

5
 (x + 4)

	 ः  5  .

     10(x - 3) = 3(x + 4)

     \ 10x - 30 = 3x + 12

      30 

     \ 10x - 30 + 30 = 3x + 12 +30

    10x = 3x + 42

      3x  

     \	10x - 3x = 3x + 42 - 3x
  \	7x = 42

      7 

7
7
x = 

42

7

      \    x = 6

(ii) 9x - 4 = 6x + 29

	 ः  4 

 9x - 4 + 4 = 6x + 29 + 4

  \        9x = 6x + 33

   6x  

  \9x - 6x  = 6x + 33 - 6x

  \         3x = 33

   3 

  \   3
3
x = 

33
3

  \      x = 11

       (iii) 2

3
+ 5a = 4

	 ः   I
2

3
+ 5a = 4

 3 .

3 ×  2

3
+ 3 × 5a = 4 × 3

        \ 2 + 15a  = 12

  \ 15a = 12 - 2

  \ 15a = 10

  \ a = 10

15

\  a = 2

3

 II

 2

3
  

2

3
+ 5a - 2

3
 = 4 - 

2

3

\ 5a = 12 2

3

−

\  5a = 
10

3

 5  

5
5
a = 10

3
 × 1

5

\		  a = 2

3

A, B, C, D   
A

B

C

D
=    B ×	D   AD = BC  

 .    .
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(iv)  ( )

( )

x
x

−
−

7

2
 = 

5

4

	 ः ( )

( )

x
x

−
−

7

2
 = 

5

4

     \ 4(x - 7) = 5(x - 2)

  \ 4x - 28 = 5x - 10

  \ 4x - 5x = -10 + 28

  \ -x = 18 \ x = -18

(v)  8 1

2 3

m
m
�
�

 = 2 

	 ः 8 1

2 3

m
m
�
�

 = 2

1
 

   1(8m - 1) = 2(2m + 3)

  \  8m - 1 = 4m + 6

  \ 8m - 4m = 6 + 1

  \  4m = 7 \  m = 7

4
 

                                               12.1

1.            .

 (1) x - 4 = 3 ,   x = -1, 7, -7  (2) 9m = 81,   m = 3, 9, -3
 (3) 2a + 4 = 0,   a = 2, -2, 1   (4) 3 - y = 4,   y = -1, 1, 2 

2.    .

 (1) 17p - 2 = 49  (2) 2m + 7 = 9   (3) 3x + 12 = 2x - 4 

 (4) 5(x - 3) = 3(x + 2) (5) 9

8

x  + 1 = 10   (6) 
y y
7

4

3
�

�
 = 2

 (7) 13x - 5 = 3

2
   (8) 3(y + 8) = 10(y - 4) + 8 (9) x

x
−
−

9

5
 = 5

7
 

 (10) y − 4

3
 + 3y = 4 (11) b + + + +(b ) (b )1 2

4
 = 21



  (Word Problems)

            
 .

     
   10  .
\   (4x+10).

    
 4 . 

 .
\   .

     
  .

\   .

     
  5 .  .
\   .

     
 32 .  
\  =  
.

  x .
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         12 .   ?

    = x .;  \	  = 
x
2  + 5

  
x
2  + 5 = 12  ...... ( )

  \	x + 10 = 24  ...... (  2 ) 
  \	x = 24 - 10
	  \ x = 14 

  \	  14 ..        .

 :     .

   = 40
        2(  x +  x) = 40
          2 ×  x  = 40
               x = 40
         x = 

 \	  =  ..,   =  ..

 

. (1)          .    63 .. 

.    ?

 :      x .. .

  \	        = 2x
  \	   x + 2x = 63

  \	3x = 63 \	x = 21  

  \	   = 2x = 2 × 21 = 42 ..

. (2)   ,    5 .     4 

  
6

5   ,   .

 :     x .

  \	  ,   5   x +5.

  \	  x
x
+ 5  .


  x

 3  .

   
  40 .. 
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  \		
x

x
+ +
+
5 4

4
	=	 6

5

	 	 	\						
x
x
+
+

9

4 	=	
6

5

	 	 	\	5(x + 9) = 6(x + 4) 

\	5x + 45 = 6x + 24

\	45 - 24 = 6x - 5x
\		 			21 = x 

\	  21,  = 21 + 5 = 26

      \	  = 26

21

. (3)          200   . 
  300          

 7

4
      ?     

 .

 :    ,      200   .

  \	   x  .\    

  \	  300   ,      .

  \	  x + 300  .

          
7

4
  .

  
  
  

 = 

         
3 100

300

x
x
�
�  = 

          4  = 7 

12x -400 = 7x + 2100

 12x - 7x = 

    5x = 

     x = 

     \	   .

 12.2

1.      25   . 8 .     

   
4

9
    .

2.   ,  12  .    2   7    

 1

2
    .    ?

 ,  4    
6

5  .
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3.       13:7   700    

  ?

4«.     45  .  54       .

5.            .  

       66    ?

6«.    200   100      . 

200     100      20   

 .      37000   100  

  ?

7.               9 

   ?

8.    8%   .  54 .     . 

   . 1134  .   ,  .  

     ?

9.      180     257  . 

         230 ?

10.       5  .     

.             5:6

   .
ÑÑÑ

 

 12.1  1.   . (1) x = 7   (2) m = 9   (3) a = -2

(4) y = -1 2. (1) p = 3    (2) m = 1   (3) x = -16   (4) x = 
21

2
(5) x = 8   (6) y = 7

(7) x = 
1

2
   (8) y = 8   (9) x = 19     (10) y = 

8

5
    (11) b = 27

 12.2 1. 12       2. 
23

35
3. 245 

4. 15, 16, 17  16, 17, 18      5. 42      6. 110

7. 17, 18, 19      8. ` 1000      9. 253      10. 5 
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·          .

·     .    .

·        .



  (Congruence of triangles) 

      .

(i)  DE    ?

(ii) Ð	E      ?

(iii)  DE   DF    ?

(iv) Ð	E  Ð	F    ?

(v)  DE     .

.  A  Q  B  R   C  P     
  .        .

     . A     P  
.  A «	 P    , A «	 P, B «	Q, C «	 R   
  .     ÐA @ ÐP, ÐB @ ÐQ,  
ÐC @ ÐR  .. AB @ .. PQ, .. BC @ .. QR, .. CA @ .. RP  

 :   .   
D ABC    D PQR   . 
A  P , B  Q  
 C  R   .  
  ,   
 .

 D ABC  D PQR     

13  

D

E F

A
P

B

Q

C R



82

  .  D ABC  D PQR  ABC «	 PQR   
  . D ABC @ D PQR   .   A «	 P, 
B «	 Q, C «	 R  ,        
 .        
  .

, 

D	 ABC	  D PQR         
.

,     

    

.

  ः D	ABC	 @ D QPR

  ः D	BAC	 @ D PQR

  ः D	ABC	 @ D PQR

    

.   ? 

.

 

. (1)      
    .

  (i)     
    
    
.

  (ii) D	XYZ @ D	STU   ,   .

	 ः     STU «	XZY     .

  (i)   ः D	STU @ D	XZY,  : D	UST @ D	YXZ

     .

  (ii)   D	XYZ @  D	 STU    ST @  XY 

.   .

  \	D	XYZ @ D	STU   .

A PB Q

C R

X

Y

S

ZT U
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	 	 (D	 XYZ @ D	 STU       .   

.          .)

. (2)           .  

        . 

    . 

	 ः	 D	ABD  D	ACD   AD 

    .   

    .

  	ः	 A «	A, B «	C, D «	D.  D	ABD @  D	ACD

  	ः	   ‘ ∼ ’     .



            
.     ,       
      .     5  

  .

    .       .  

      .

(1)      : 

... 

     , 

    ,  

 D	ABC  D	LMN  .

D	ABC  D	LMN  l(AB)=l(LM), l(BC) = l(MN), mÐABC = mÐLMN

D	ABC   D	LMN   A   L ,  AB  

LM , ÐB  ÐM    BC   MN   .

 D	ABC @ D	LMN  .

A

B CD

A

B C

L

M

N
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(2)    : ... .

l(PQ) = l(XY), l(QR) = l(YZ), l(RP) = l(ZX) 
  D	PQR  D	XYZ  .

  D	PQR   D	XYZ 

(4) ... ( )  :

       ,    . 

       180° .     

         ,    

,   ,    .

(5)      (...) .

  ,     

   .     

        

     .  

      .

(3)      : ... .

D	XYZ  D	DEF  .

l(XZ) = l(DF), Ð	X @	ÐD  Ð	Z @	ÐF

 D	XYZ     
D	DEF  X «	D, Y « E, Z « F  D XYZ @	D	DEF  .

  

. (1)             

.           

   . 
(i) (ii)

P «	X, Q «	Y, R «	Z    . D PQR @	D	XYZ  .

P

Q X
R

YZ

X

Y

D

Z
E

F

P

Q R ST

U

A
B

C

D

A

B M

L

C N
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	 ः (i) ...   PQR « UTS 

  (ii) ...   DBA « DBC 

. (2)            . 

       .      

            

      . 

	 ः	 (i)    .      .  

 .. LN, EF    .    .  

   LMN «	EDF     .

  (ii)     CA    Ð	DCA @	Ð	BAC  

  .    DCA «	BAC    

 .

                                13.1

1.            . 

           

  .

(i)

(i)

(ii)

(ii) (iii)

(v)(iv)

...  ... .

DN E

L FM

A

BC

D

W

X YZ

A P

S

T

O
M

E F

GH

S

T

M
N

J

K

L

I
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  .

(1) ...  :          

           .

(2) ...  :          

        .

(3) ...  :           

       ,     

 .

(4) ...  :            

           

. 

(5) ...  :          

      ,     

 .

  . D	 ABC  D	 ABD  

 AB  .  BC @	   BD, Ð	A 

  .      . 

        

  ,     .

 ,             

       .

  

             

        ?

A

3 .
.

3 ..

4.5 ..
41° B

C

D
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. (1)  c ABCD    

   .   

   , .

	 ः D ABD  D CBD , 

   AB @  CB ... ()  

   DA @  DC ... () 

   BD  .

2«.    .. AD @ .. EC   

  D ABD  D EBC  

...    ?

.....
( 
  
)

}

ÑÑÑ

 
 13.1    1. (i) ..., XWZ ↔ YWZ  (ii) ... KJI ↔ LJI
(iii) ... HEG ↔ FGE  (iv) ... SMA ↔ OPT   (v) . . .   .. . MTN ↔ STN
 13.2    1. (1) D MST @ D TBM - ...,  ST @  MB, 
Ð SMT @ Ð BTM, Ð STM @ Ð BMT (2) D PRQ @ D TRS - ...,
 PQ @  TS, Ð RPQ @ Ð RTS, Ð PQR @ Ð TSR 
(3) D DCH @ D DCF . . ., Ð DHC @ Ð DFC,  HC @  FC
2. Ð ADB @ Ð CEB  Ð ABD @ Ð CBE  Ð DAB @ Ð ECB 
Ð ABD @ Ð CBE

\ D ABD @ D CBD ......... (... 

)

\ Ð ABD @ Ð CBD

Ð BAD @ Ð BCD

Ð ADB @ Ð CDB 

 13.2

1.           .  

    .     

.         .

A

B

C

D

B

S T

M
P

Q

R

S

T

C

D

H

F

A
B

C

D

E

(1) (2) (3)
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  ,          

.       .    

     .   .   I = 
PNR

100
 

  .   I =  (Intrest), P = , N =    
R =   (..)  .      ()  .



 (Compound interest)

     .        .
. :       10    1    

 10,000   ,       
  ?

 : P = 10,000 . ; R = 10; N = 1 

I = 
PNR

100
 = 10000 10 1

100

× ×  = 1000 .

 \   10,000 + 1000 = 11,000  .
 :        ?
. :       .       

   .      , 
   ,        
 .           
     ,    .  

       .   
  ‘‘’’ .

 :        ?
. :       . 11,000      

 .

 :     


= 110

100
   ?

14 
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. : !   


    .   

       .   

     ,     A1, 

    A2,     A3  .

   P .

\ A

P
1  = 

110

100 \ A1 = P ´ 
110

100
   

\ A

A
2

1

 = 
110

100 \ A2 = A1 ´ 
110

100  = P ´ 
110

100 ´ 
110

100

 :     A3 

\ A

A
3

2

= 
110

100 \ A3 = A2 ´ 
110

100  = P ´ 
110

100 ´ 
110

100 ´ 
110

100

. : !    , 
110

100   ,   

  ,          

.

 :     
   M  P   , 

  P´M  ,    P´M2, .   

  P´M3 .       .

. :  ,  R  

\ 1  1    = 1 ´ M = 1 ´ 100 + R

100
= 1 ´ 1��

�
�

�
�
�

R

100
.  

\  P  1   = P ´ 1��
�
�

�
�
�

R

100
= P ´ 100 + R

100

 \ P=; R=  , N  

 N  , A = P ´ 100

100

��
�
�

�
�
�

R
N

= P 1
100

��
�
�

�
�
�

R
N

 

. (1) 4000  3   12
1

2     .

	 	 ः , P = 4000 .; R = 12
1

2 %; N = 3 .
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A  =  P 1
100

��
�
�

�
�
�

R
N

= P 1
12 5

100

3

��
�
�

�
�
�

.

= 4000 1
3

��
�
�

�
�
�

125

1000

A = 4000 
1125

1000
�
�
�

�
�
�

3

 = 4000 9

8

3
�
�
�

�
�
�

 = 5695.31 

 \	   (I)  =  - 

= 5695.31 - 4000 = 1695.31 

 14.1

1.   ,  .

.  (.)  (..)  (.)

1 2000 5 2
2 5000 8 3
3 4000 7.5 2

2.       12  3  12500  

.         ?

3.     10
1

2    8000   . 

2          ?

  

1.        . N     R

        R

2
 . N , 

  2N ,     .

2.           
R

12
.   12 ×	N     .

3.          .

ः     ()     .  

        .
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   (Application of formula for compound interest)

           

.   ,       .

          ,   

    (depreciation) .

       . :    

    .         

. 

        .     

  () ‘R’  .

 

. (1)      8%  . 2010    

 2,50,000  2012       ?

	 ः , P = 2010   = 2,50,000
    A = 2012  ;

    R =    =   8%
    N = 2 

  A = 2012   2   

  A = P × 1
100

��
�
�

�
�
�

R
N

  =  250000 ×	 1
8

100

2

��
�
�

�
�
�

    = 250000 ×	 108

100

2
�
�
�

�
�
�

    = 250000 ×	 108

100
�
�
�

�
�
�  ×	 108

100
�
�
�

�
�
�

    = 2,91,600.

   \	 	2012     2,91,600 .
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. (2)    2015  60000  .    20 

  2       ?
	 ः , P = 60000 .     A = 2    

  R =    = -20 %  N = 2 

A = 2     

A = P × 1
100

��
�
�

�
�
�

R
N

= 60000 ×	 4

5

2
�
�
�

�
�
�

=  60000 ×	 1
20

100

2

�
��

�
�

�
�
� = 60000 × 4

5
 × 4

5

= 60000 ×	 1
1

5

2

��
�
�

�
�
� A = 38400 .

  \	       38400  .

     A, P, N, R      , 

   .

. (3)     10    3     6655 
 .   .

	 ः  A = 6655 ; R = 10 ; N = 3 

 A = P × 1
100

��
�
�

�
�
�

R
N

\	6655 = P ×	 1
10

100

3

��
�
�

�
�
� = P ×	

110

100

3
�
�
�

�
�
� = P × 11

10

3
�
�
�

�
�
�

\  P = 6655 10

11 11 11

3×
× ×

P = 5 ×	103 =  5000

  \	 5000  .

. (4)  10   9000     1890  ?

	 	 ः  R = 10; P = 9000;  = 1890 

    .

 A = P + I  = 9000 + 1890  = 10890

    ,   .

A = 10890 = P × 1
100

��
�
�

�
�
�

R
N

 = 9000	 1
10

100
��

�
�

�
�
�

N

=	9000
11

10
�
�
�

�
�
�

N
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\ 11

10
�
�
�

�
�
�

N

= 
10890

9000
 =	 121

100
\  

11

10
�
�
�

�
�
�

N

=	 121

100
 \  N =  2

\	2  1890 .  .

 14.2

1.     320   .   25%  ,

       ?

2.     200       10%  

2       ?

3.   40,000  .   5%     .

 3       ?

4.     2,50,000   .   10%   

       ?

5.    16       4036.80  .

     ?

6. 15000    12     3  

     ?

7.   18      2   13,924  .

  ?

8.         .   

    16000  17640 ,   ?

9. 700   10     847 .  ?

10.   8   20,000       .

ÑÑÑ

 

 14.1 1. (1) 2205, 205 (2) 6298.56, 1298.56 

(3) 4622.5, 622.5               2. 17561.60 3. 1768.2

 14.2 1. ` 500 2. ` 242 3. 46,305 

4. ` 47500 5. ` 1036.8 6. ` 21073.92 7. ` 10,000

8.  5     9. N = 2 . 10. ` 128
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    , ,      

  ... .. ...   .    

  . 
(1)   = 2 (2)   =  × 

(3)    = 
    = 1

2
 ×    .

(4)   = 1

2
 ×   × 



   (Area of a parallelogram) 

 : 

·	 	      

 ABCD . A   

BC   . D	AEB  

 .      

   c  ABCD   

.     

.

·     .     .

·         ()    

    () .

\    =  × 

15 

A

EC

D

E
(B)

A

B C

D

E
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     .  .

c ABCD  

.. DP ^  BC, .. AR ^  BC. 

 BC    =l(AR)=l(DP)=h.

 .. CQ ^  AB  AB   

      

l(QC) = k .

\	A( c  ABCD) = l(BC) × h = l(AB) × k.

 

. (1)     8 ..,  5 ..      

.

	 ः    =  ×	 = 8 × 5 

        = 40  

  \	   = 40 ...

. (2)     112 ...    10 ..   

 .

	 ः    =  ×  \ 112 = 10 × 

   112

10
 = 

  \    11.2 ..

                                15.1

1.     18 ..   11 .. ,   
 .

2.     29.6 ...   8 ..     
.

3.      83.2 ...    6.4 ..  
    ?

A

P
h

k

B

Q

CR

D

S
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   . (Area of a rhombus)

:       

.    

   

 .

l(AC) = d1  l(BD) = d2 .

c ABCD  ,   P   .    

    .      
1

2  l(AC),  
1

2
 l(BD) .      .

l(AP) = l(PC) = 1

2
 l(AC) = d1

2
, 

  l(BP) = l(PD) = 1

2
 l(BD) = d2

2

\	 	    = 4 × A(D	APB) 

= 4 × 1

2
 ×	 l(AP) × l(BP)

= 2 × d1

2
 × d2

2

= 
1

2
 × d1 × d2

\	    = 1

2
	 ×   .

 

.(1)         11.2 ..  7.5 

..      .

	 	 ः	    = 
1

2
 ×   .

= 
1

2
 × 11 2

1

.  × 7 5

1

. = 5.6 × 7.5  

= 42 ...

A
I

B

II
C

III

D

IV
P
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.(2)       96 ...    12 ..   

   .

        = 1

2
 ×   .

       \	96 = 
1

2
 × 12 × l(AC)  = 6 × l(AC)

             \	 l(AC) = 16 

     E  .      

 .

  \	D	ADE , mÐE = 90°,

  l(DE) = 1

2
l(DB) = 1

2
 ×	12 = 6;   l(AE) = 1

2
l(AC) = 1

2
 ×	16 = 8

    ,
       l(AD)2 = l(AE)2 + l(DE)2 = 82 + 62 
         = 64 + 36 = 100
  \	 l(AD) = 10 
  \	   10 ...

                                15.2

1.         15  24 ..    

.

2.          16.5 ..  14.2 .. 

      .

3.      100 ..     48 ..   

    ?

4.      30 ..,    240 ...   

   .

 : c ABCD   . 

  BD  12 ..   

  96 ...   

 AC  .

A

B

C

D

E
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    (Area of a trapezium)

 : .. AB || .. DC  c  ABCD     .

 .. AP ^  DC  

 .. BQ ^  DC .

 l(AP) = l(BQ) = h .

    h,     ,    
ABCD   () 3  .  D	 DPA, D BQC   

.  ABQP    P  Q   DC  .

   ABCD  

  = A(D	APD) + A( c APQB) + A(D	BQC)

  = 
1

2
 × l(DP) × h + l(PQ) × h + 1

2
  l(QC) × h

  = h [
1

2
 DP + PQ + 1

2
 QC]

  = 
1

2
 × h [l(DP) + 2l(PQ) + l(QC)]

  = 1

2
 × h [l(DP) + l(PQ) + l(AB) + l(QC)] ... \	 l(PQ) = l(AB)

  = 1

2
 × h [l(DP) + l(PQ) + l(QC) + l(AB)]

  = 1

2
 × h [l(DC) + l(AB)]

  A( c ABCD)= 
1

2  (   ) × h

    \	    = 
1

2
 ×     × .

 

.(1)         

   .    

  6 .. ,    

  7 .., 8 ..   

   .

A

P

B

Q CD

7 ..

6..

8 ..
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 :    =     = 6 ..

   = 
1

2
 (   ) ×	

= 1

2
 (7 + 8) × 6 = 45 ...

 15.3

1.  ABCD  l(AB) = 13 ..,

l(DC) = 9 .., l(AD) = 8 ..,

 c ABCD   .

2.         8.5 ..  11.5

.. ,   4.2 ..      .

3«. c PQRS    

. l(PQ) = 7 ..,

.. PM ^  SR, l(SM) = 3 .., 

    4 ..  

c PQRS   .



  (Area of a Triangle)

  = 
1

2
  ×    .

             

   .
D	 ABC    a, b, c  

     .

  = s = 
1

2  (a + b + c)

  = s s a s b s c( )( )( )− − −

    (Heron’s Formula)  .

A B

CD

4

P 7 Q

3
RS M

A

a

bc

B C
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. (1)     17 .., 25 ..  26 .. .   

  .

	 ः	 a = 17, b = 25, c = 26

  = s = a b c+ +
2

 = 17 25 26

2

+ + = 
68

2
 = 34

   = s s a s b s c( )( )( )− − −

= 34 34 17 34 25 34 26( )( )( )− − −

= 34 17 9 8× × ×

= 17 2 17 3 3 2 2 2× × × × × × ×

= 17 2 2 32 2 2 2× × ×

= 17 × 2 × 2 × 3 = 204 ...

. (2)      .
  l(LM) = 60 . l(MN) = 60 .  
  l(LN) = 96 . l(OP) = 70 . 

     .

	 ः   D	 LMN, D	 LON   . D	 LMN    

 ,       . D	LON  

 LN   l(OP)   D	LON   ?

D	LMN  , s = 60 60 96

2

+ + = 216

2
 = 108

  \ D	LMN   = 108 108 60 108 60 108 96( )( )( )− − −

= 108 48 48 12× × ×

= 12 9 48 48 12× × × ×

 A(D	LMN) = 12 × 3 × 48 = 1728 ..

A(D	LNO) = 1

2
  × 

= 1

2
 × 96 × 70

  = 96 × 35  = 3360 ..

   LMNO    = A(D	LMN) + A(D	LNO)

= 1728 + 3360 

= 5088 ..

AB

C

25 17

26

P

O
L

NM
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   =  × 

   = 
1

2
 ×   .

  = 
1

2  × (   ) × 

ABC    a, b, c        

 A(D	ABC) = s s a s b s c( )( )( )− − −  ;   s a b c
�

� �
2

 .

 15.4

1.     45 .., 39 ..  42 ..    

 .

2..        

c PQRS   .

3.     .

  c ABCD  

.

,       .   

      .       .



    

56 

15 

25 36 

P
Q

RS

60 

A

B

CD T
9 

13 

40 
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	 ः  D	AQB, D	ERD   . c  AQRE  .

  D	BCD   BD,  PC  .     .

  A(D	AQB) = 
1

2
 × l(BQ) × l(AQ) = 1

2
 × 10 × 13 = 65 ..

  A(D	ERD) = 1

2
 × l(RD) × l(ER) = 1

2
 × 16 × 17 = 136 ..

   A(c  AQRE) = 
1

2
 [l(AQ) + l(ER)] × l(QR)

            = 1

2
 [13 + 17] × (12 + 15) 

           = 1

2
 × 30 × 27 = 15 × 27 = 405 ..

  l(BD) = l(BP) + l(PD) = 10 + 12 + 15 + 16 = 53 .

  A(D	BCD) = 
1

2
 × l(BD) × l(PC)   = 1

2
 × 53 × 10 = 265 ..

  \	   ABCDE  

  = A(D	AQB) + A(c AQRE) + A(D	ERD) + A(D	BCD)

  = 65 + 405 + 136 + 265

  = 871 ..

.    ABCDE   

.   

 .     

.

                                15.5

1.       . (   .)

(1) (2)

A
P

B

Q

C

R

30 30 30 25
60

30
S

50

T

A
24

B 30

C

28

D16

E
26 F

A

PB Q

C

R D

10

E

15

17
10

12
16

13
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   (Area of a circle)

 :      .  

  .    

16  32   .  360° 
     18  20 

       

    . 

   .  

   . 

    ,  

   .

  = 2pr 

\	   pr,       r  . 

\	  =   =  ×  = pr × r = pr2

\	  = pr2

 

.(1)     21 ..     .

	 ः   = pr2

= 22

7
 × 212

= 22

7
 × 21

1
 × 21

1
= 66 × 21 = 1386 ...

.(2)      3850 ..      

	 	ः  = pr2

3850 = 22

7
 × r2

r2 = 3850 7

22

× r2 = 1225 r  = 35 .

 \	   35 . .

1

9

2

10

3

11

4
12 5

13

6

14

7

15

8

16

1 9

2 10

3 11

4 12

5 13

6 14

7 15

8 16
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 15.6

1.    .    .

(1) 28 .. (2) 10.5 .. (3) 17.5 ..

2.     ,    .

(1) 176 ... (2) 394.24 ... (3) 12474 ...

3.     42 .  

 3.5.    , 

    .

4.     88 ..       .

      .

        .    

           .     

             

  .

(1) 1 ...    

 = 13

\	  13 ....

(2)  1

2
 ...   ,

1 ...      

 = 11

\	  =  11 ...

(3)  1

2
 ...   

 = 0

\	   = 0 ...
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(4)  1

2
 ...         .

\    = 0 ...

\    

= 13 + 11 + 0 + 0 = 24 ... 

 ः    28 ..    ,  ,    

 .          

  .        

.

          

.

ÑÑÑ

 
      .     , 

,     .
100 .. = 1 , 100  = 1  = 10,000 ..
    ,      . 1  

   100 ..  1    0.4  .

 
 15.1 1. 198 ...  2. 3.7 .. 3. 13 ..
 15.2 1. 180 ...  2. 117.15 ... 3. 336 ...   4. 68 ..
 15.3 1. 88 ... 2. 42 .. 3. 40 ...
 15.4 1. 756 ...  2. 690 ... 3. 570 ...
 15.5 1. 6000 .. 2. 776 ..
 15.6 1. (1) 2464 ... (2) 346.5 ... (3) 962.5 ...

2. (1) 2 56  ..  (2) 22.4 ..  (3) 126 ..
3. 500.5 .. 4. 616 ...
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    = 2(l ´ b + b ´ h + l ´ h)

    = 6l2

 1  = 100 ..  1 .. = 100 ´ 100 ... = 10000  ... = 104 ... 

 1 .. = 10 ..  1 ...= 10 ´ 10 ... = 100  ... = 102 ...



,         .    

 .            . 

    (Standard unit of Volume)

       1 ..   
      . 
1  .. , 1 ...  1 .. 3  . 

	I	ः     1 ..    . 
   6   
.   .    
  3 ..  2 ..   
1 .. . 1 ..  6     .    
3 ´ 2 ´ 1 = 6 ... ,  .

 II :     3 ..,  2 ..,  
 2 .. .   1 ... 
  3 ´ 2 ´ 2 = 12 .  
  12  ... .  

   =  ´  ´    .  l,  b 

  h    :   = l ´ b ´ h

b
h

l
l l

l

1 ..

1 ..
1 ..

1 ..

2 ..
3 ..

2 ..

2 ..

3 ..

16    
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 III :

  1 ...  8   

 .       2 ..  . 8 

  = 2 ´ 2 ´ 2 = 23  .

      l    = l ´ l ´ l = l 3 .

  :     .     

      .

  10 ..     . 

  10 ´ 10 ´ 10 = 1000 ...   

       

1000 ... .   1   .

 \ 1  = 1000 ..,   .

 \1  = 1000 ... = 1000 ..   1 ... = 1 ..   .

  1 ..       = 1 .. .

 

. (1)        1 ,  40 ..    

  50 ..         . 

 :          .

    1  = 100 ..,  40 ..   50 .. .

      = l ´ b ´ h = 100 ´ 40 ´ 50 = 200000 ...,  

  200000 ... = 200000

1000
 = 200 . ( \ 1000 ... = 1 )

     \  200   .

. (2)       ()  6 ,  4    4  .  

 40 ..         ?

 :     ()        

  .      .

2 ..

2 ..

10 ..

10 ..

10 ..

b

h

l
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(1)    .

(2)     .

(3)   .
 1  ः    6  = 600 .., == 4  = 400 .. 

  =××=600×400×400 ...

 2  ः     = 3 = (40)3 = 40 × 40 × 40  ... 

3  ः   = 
 

  
  = 600 400 400

40 40 40

× ×
× ×

 = 1500

 \	    1500  .

. (3)         5   

       .   40 ..,  2.5 

..     .

ः		       .

 1  ः   =5  =  ...  ( \	1  = 1000 ...)

 2  ः    =  ...

 3  ः     =  .

  ×  ×  =  ...

  × 40 × 2.5 =  ..., \   = 
100

 = 50 ..

 .

l    =  ×  ×  = l × b × h

l    = 3 = l 3

 16.1

1.     20 ..,  10.5 ..,  8 ..   

.

2.        150 ... .   10 ..,

 5 ..     ?

3. 6  , 2.5 .  0.5 . .    25 ..  15 ..

, 10 ..     ?

4 

4 
6 
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4.    ,   10  , 6    3    

   .      ?      ?



    (Surface area of a cylinder)

   .        

.        .     . 

   .    ,    
              
.
               
.

       =   =  × 

   =      ×   

          = 2pr × h = 2 prh
       ,    .

 \	      =   +    +   
 \	     =     + 2 ×  

   = 2prh + 2pr2 = 2pr (h + r)

  

. (1)          1    2  .  
   .         . 
   .. 80 .       ?  
( p	=	3.14)

	ः	       .       

     .

      = 
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      1 .

  \	 0.5       2 .

  \      = 2pr (h + r) = 2 × 3.14 × 0.5 (2.0 + 0.5)

      = 2 × 3.14 × 0.5 × 2.5 = 7.85 .. 

  \		   = 2 × 7.85 = 15.70 ..

  \      = 15.70 × 80 = 1256 .

. (2)  (Zinc)    3.3 ,  3  .    3.5 

..    30 ..  .     ? 

ः		    =   × 

     = 3.3 × 3 .. = 330 × 300 ... 

          = h = 30 ..

  \	  =       = r = 3.5 .., 

        =    

    = 2prh = 2
22

7

35

10

30

1
× × ×  

    = 2 × 22 × 15  = 660 ....

      = 
  

   
 = 330 300

660

×  = 150

                                               16.2  

1.        = r,  h .      

       .

 (1) r = 7 .., h = 10 ..  (2) r = 1.4 .., h = 2.1 .. (3) r = 2.5 .., h = 7 ..

 (4) r = 70 .., h = 1.4 .. (5) r = 4.2 .., h = 14 ..

2.    , 50 ..  45 ..      

. (p	= 3.14)
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3.       660 ...,  21 .., ,    

 .

4.          28 ..,   20 .. .    

      .   2 ..   

    ...   .



    (Volume of a cylinder)

              .

   =   ×	,   

     .      = pr2h

 

.(1)       5 ..    10 .. .  

      . (p	= 3.14)

 :     r = 5 ..,  h = 10 ..

      =pr2h=3.14×52 ×10=3.14×25×10=785 ...

. (2)        56 .. .     70.4 

 .      . (p	= 22

7
)

 :        = r .

    =  =70.4×1000 ...=704×100 ... 

  1  = 1000 .. \	70.4  = 70400 .. 

   \	  = p r2h = 70400 

   \	r2 = 70400
p	h

= 70400 7

22 56

×
×

 = 
70400

22 8×
 = 8800

22
 = 400

   \ r = 20,  \	   20 .. .
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. (3)          4.2 ..    16 .. 

   1.4 ..    0.2 ..    ?

	ः      = R = 4.2 ..  = H = 16 ..

      = pR2H =  p	× 4.2 × 4.2 × 16.0

     = 1.4 ¸	2 = 0.7 .. 

     =     = 0.2 .. 

    = p r2h = p	×	0.7 × 0.7 × 0.2
      n  ,  .

  \ n ×     =   .

      n = 
 

   
 = 

p	R2H
p	r2h

 = 
R2H
r2h

 = 
4 2 4 2 16

0 7 0 7 0 2

. .

. . .

× ×
× ×  

   = 
42 42 160

7 7 2

× ×
× ×  = 6 × 6 × 80  = 2880

   \	2880  .

 .

    = 2prh       = 2pr(h + r)

   = p r2h 

                                                 16.3  

1.      (r)   (h)  .     
 .

 (1) r =10.5 .., h = 8 ..  (2) r = 2.5 , h = 7      

 (3) r = 4.2 .., h = 5 .. (4) r = 5.6 .., h = 5 ..     

2.  90 ..,  1.4 ..        ?

3.          1.6 .  0.7 .   

      ?

4.        132 ..   25 ..     

   ?
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  :

 (F),  (V),  (E)        

      .    ,   

  ,   V+F = E + 2  .

  
 


 


 


 




 (F) 6 8
 (V) 8 12

 (E) 12 10

 

 16.1

1. 1680 ...  2. 3 ..  3. 2000  4. 1,80,000 .

 16.2

1. (1) 440 ..., 748 ... (2) 18.48 ..., 30.80 ...

(3) 110 ..., 149.29 ... (4) 616 ..., 31416 ...

(5) 369.60 ..., 480.48 ...

2. 10,990 ... 3. 5 .., 78.50 ...

4. 2376 ...,   792 ...  .

 16.3

1. (1) 2772 ... (2) 137.5 .  (3) 277.2 ... (4) 492.8 ...

2. 138.6 ...  3. 1408 . 4. 34650 ...
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   ‘O’  .

     .

· .. OD   ....... .

· .. AB   ....... .

· .. PQ   ....... .

· ..........   

·  :  AXD,  BD, ....., ....., .....

·  :  PAB,  PDQ, .... ·   :  ADB, ..... 

· m( DB) = mÐ........ · m( DAB) = 360°-mÐ........



    (Properties of chord of a circle) 

	 I	 ः 

  O    .. AB   .

   O   AB  .. OP  .

  .. AP, .. PB   .

        .    ,    

    .         

 .

   .

        -   .

A

P

B

Q

D
X

O

A P B

O

17 -  
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	 II	 ः 
     5   

    .     

.   O    . 

       AB   
    P   . 
Ð APO  Ð BPO   

    .

         .

‘‘            .

 

. (1) O     PQ  7 .. .

  .. OA ^  PQ,  l(AP) .

	 ः .. OA ^  PQ,
  \ A   PQ  

  \	 l(PA) = 1

2
 l(PQ) = 1

2
 × 7 = 3.5 ..

. (2) O     10 ..        6 .. 
 .      .

	 ः                 

  .

  O     .. AB  

  .. OP ^  AB.
    = l(OB) = 10 ...
  l(OP) = 6 ..  D OPB   .

   

  [l(OP)]2 + [l(PB)]2 = [l(OB)]2

    \ 62 + [l(PB)]2 = 102

           \ [l(PB)]2 = 102 - 62

           \ [l(PB)]2 = (10 + 6) (10 - 6) = 16 × 4 = 64

A P B

O

O

A

P

Q

A

P

B

O
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            \     l(PB) = 8 ..

    ,       .   , 

  \	 l(AB) = 2l(PB) = 2 × 8 = 16
  \	 AB   16 ..

                                17.1

2.  O    25 ..   48 
..    ,     

  ?

3. O    24 ..     

  9 ..      

 .

4.    C    10 .. .       12 ..  
       ?

1. P      AB  13 ..  
 .. PQ ^  AB  l(QB) .



     (Arcs corresponding to chord of a circle)

  .. AB,  O    

,  AXB  ,  AYB  .  

   AB    .  

  AB   AXB,  AYB   

 .

A

P

BQ

A

Y

X
B

C

C

D

P

O 25 ..

48 .
.

A

B

9 ..24 ..

O
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  (Congruent arcs)

              .

O   

\	mÐAOB = mÐCOD
\	m( AXB) = m( CYD)
\	 AXB @  CYD   

   .

	 I	 ः
 (1) O   .

 (2)  ÐCOD, ÐAOB    

  .    AXB 
 AYB    .

 (3)  AB,  CD  .

         ,  .

 (4)    AB,  CD       .

	 II	 ः
 (1) C   .

 (2)   .. AB, .. DE  

   . .. CA, .. CB, 

  .. CD, .. CE   .

 (3) ÐACB, ÐDCE  .

 (4)    AB,  DE    ,     

 .

 .

       .     

    ,     .

A

X
Y

B C

D
O

Y

A

B

X
O

D

C

A

E B

D C
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 17.2

1. C    .. PQ, .. RS  

 .   PS,  SQ  

  .  PS   

  .

ÑÑÑ

 

  17.1 

1. 6.5 .. 2. 7 ..  3. 15 .. 4. 8 ..

  17.2 

1. (1)         90° . (2)

 PS @  PR @  RQ

2. (1) mÐAOB = mÐCOD = 45°
(2)  AB @  CD         45°
.

(3)  AB @  CD       .

2.  O     .. MN , 

   .

  (1) ÐAOB, Ð	COD   .

(2)  AB @  CD .

(3)  AB @  CD  .

SR

P

Q

C

C

D
O

M

100° 100°

35°35°

N

A

B
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2   

1.        .

 (1)    1386 ...    ?

  (A) 132 ...  (B) 132 ..  (C) 42 ..  (D) 21 ... 

 (2)     4          .

  (A)    (B)    (C)    (D)  

2.   100        100   20  

.        .

 18 , 17 , 17 , 16 , 15 , 16 , 15 , 14 , 16 , 15 ,

 15 , 17 , 15 , 16 , 15 , 17 , 16 , 15 , 14 , 15      .

3. D	DEF  D	LMN   EDF  LMN     

.     ,     .

4.     . 2,50,000    4%     

         ?

5. c ABCD   AB ||  DC, .. AE ^	 DC  l (AB) = 9 .., l 
(AE) = 10 .., A(c ABCD) = 115 ..,  l (DC) .

6.         1.75    3.2  .    

  . ( p	= 22

7
)

7. 9.1 ..         16.8 ..      

  ?

8.     A, B, C, D     ,     

 .

 A B C D
 150 240 90 140

 225 160 210 110

   (1)       .

   (2)      .



120

9.   .

 (1)17 (x +4) + 8 ( x +6) = 11( x +5) +15 (x +3)

 (2) 3

2

4

4
5

2

4

y y y
�

�
� �

�    (3) 5(1-2 x) = 9(1-x)

10.     .

 (1) c ABCD    AC  .

 (2)     .

 (3) D	ADC, D	ABC         .

 (4) Ð	DCA @Ð	BCA,  Ð	DAC @	Ð	BAC  ,  .

 (5)          .

11.       .    P, Q, R, S   ,  

   . 

 l(PQ) = 170 , l(QR)= 250 , l(RS) = 100 , 

 l(PS) = 240 , l(PR) = 260  

      . (1  =10,000 ..)

12.     50%   .   
1

3   , 

  25%   .  560   .   

   ?

13. (2 x +1)  (6 x 3+11 x 2-10 x-7)   . ,  .

  

1.  (1) B (2) D  2. 15.7 

3.   ED @	 LM,  DF @	 MN,  EF @	 LN, 

	 Ð	E @	Ð	L, Ð	D @	Ð	M, Ð	F @	Ð	N  

4.  ` 2,21,184   5. 14 ..  

6.  7700   7. 3.5 ..  

9. (1) x = 16, (2) y = 9

4
 (3) x = -4  11. 3.24 .

12.  1920   13.  = 3 x 2 + 4 x-7,  = 0
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