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Ab yk xjbx 4.1  

 
cvV m¤úwK©Z MyiyZ¡c~Y© welqvw` 

 
2 × 3 = 6  3 × 2 = 6

  2 × 3 = 3 × 2;  

a, b a × b = b × a  



 (2 × 3) × 4  = 6 × 4 = 24;   2 × (3 × 4)  = 2 × 12 = 24  

 (2 × 3) × 4  = 2 × (3 × 4);  

a,b, c

 (a × b) × c  = a × (b × c)  

 
 am  an = am + n  m, n

 (am)
n

 = amn 

 
 2(a + b) = 2a + 2b 

 m(a + b + c + ---------) = ma + mb + mc+ -------- 

 
a b 

 a  b = ab  ..................... (i) 

 ( a)  b =  (a  b) =  ab  ................ (ii) 

a  (  b) = ( b)  a, 

a  ( b) =  (a  b) =  ab   ...................... (iii) 

 ( a)  ( b) = ab   .................................... (iv) 





 
Abykxjbxi cÖkœ I mgvavb 

3ab, 4a3 

3ab  4a3 

 = (3  4)  (a  a3)  b 
 = 12a4b 

 12a4b. 

5xy, 6az 

5xy  6az 

 = (5  6)  x  a  y  z 
 = 30axyz 

 30axyz. 

5a2x2, 3ax5y 

5a2x2  3ax5y 

 = (5  3)  (a2  a)  (x2  x5)  y 
 = 15a3x7y 

 15a3x7y. 

8a2b, – 2b2 

8a2b  – 2b2 

 = 8  (– 2)  a2  (b  b2) 
 = –16a2b3 

 –16a2b3. 

– 2abx2, 10b3xyz 

– 2abx2  10b3xyz 

 = (– 2  10)  a  (b  b3)  (x2  x)  y  z 
 = –20ab4x3yz 

 –20ab4x3yz 

( + 1)  ( +1) = + 1 
(  1)  ( 1) = + 1 
( + 1)  ( 1) =  1 
(  1)  ( +1) =  1 

 





– 3p2q3, – 6p5q4 

– 3p2q3  – 6p5q4 

 = (– 3)  ( – 6)  (p2  p5)  (q3  q4) 
 = 18p7q7 

18p7q7 

– 12m2a2x3, – 2ma2x2 

– 12m2a2x3  – 2ma2x2 

 = (– 12)  (– 2)  (m2  m)  (a2  a2)  (x3  x2) 
 = 24m3a4x5 

24m3a4x5 

7a
3
bx5y2, – 3x5y3a2b2 

 7a3bx5y2  – 3x5y3a2b2 

 = 7  (– 3)  (a3  a2)  (b  b2)  (x5  x5)  (y2  y3) 

 =  21a5b3x10y5 

 21a5b3x10y5 

2x + 3y, 5xy 

 (2x + 3y)  5xy 

 = (2x  5xy) + (3y  5xy) 

 = (2  5)  (x  x)  y + (3  5)  x  (y  y) 
 = 10x2y + 15xy2 

 10x2y + 15xy2 

5x2 – 4xy, 9x2y2 

 (5x2 – 4xy)  9x2y2 

 = (5x2  9x2y2) – (4xy  9x2y2) 

 = (5  9)  (x2  x2)  y2 – (4  9)  (x  x2)  (y  y2) 

 = 45x4y2 – 36x3y3  

45x4y2 – 36x3y3 

2a2 – 3b2 + c2, a3b2 

 (2a2 – 3b2 + c2)  a3b2 

 = (2a2  a3b2) – (3b2  a3b2) + (c2  a3b2) 

 = 2 (a2 a3)  b2 3  a3  (b2  b2 ) + c2a3b2 

 = 2a5b2 – 3a3b4 + a3b2c2 

 2a5b2 – 3a3b4 + a3b2c2 

x3 – y3 + 3xyz, x4y 

 (x3 – y3 + 3xyz)  x4y 

 = (x3  x4y) – (y3  x4y) + (3xyz  x4y) 

 = x7y – x4y4 + 3x5y2z 

 x7y – x4y4 + 3x5y2z 

2a – 3b, 3a + 2b 

2a – 3b   

             3a + 2b   

             

           6a2 – 9ab   3a  

          4ab – 6b2      2b  

      

6a2 – 5ab – 6b2   

 6a2 – 5ab – 6b2  

a + b, a – b 

a + b   

  a – b   

  

  a2 + ab  a  

   – ab – b2        b  

  

a2          – b2   

 a2 – b2 

x2 + 1, x2 – 1 

x2 + 1   

  x2 – 1   

      

  x4 + x2  x2  

    – x2 – 1   1  

  

x4        – 1   

 x4 – 1 

a2 + b2 , a + b 

a2 + b2  

  a  + b  

  

         a3 + ab2  

          + a2b  + b3  

  

a3  + ab2  + a2b + b3 

a3 + ab2 + a2b + b3 

a2 – ab + b2, a + b 

a2 – ab + b2 

   a + b 

  
 a3 – a2b + ab2 
      a2b – ab2 + b3 

  

a3                   + b3 

 a3 + b3 

x2 + 2xy + y2, x + y 

x2 + 2xy + y2 

 x +   y 

  
        x3 + 2x2y + xy2 

             x2y   + 2xy2 + y3 

  

x3 + 3x2y + 3xy2 + y3 

 x3 + 3x2y + 3xy2 + y3 

x2  2xy + y2, x – y 

x2  2xy + y2 

            x    – y 

        
 x3 – 2x2y + xy2 

                – x2y  + 2xy2  –  y3 

      

x3 – 3x2y  + 3xy2 – y3 

 x3 – 3x2y + 3xy2 – y3 

x2 + 2x – 3, x + 3 

x2 + 2x – 3 

            x + 3 





                
        x3 + 2x2 – 3x 

            3x2 + 6x – 9 

         

x3 + 5x2  + 3x – 9 

 x3 + 5x2 + 3x – 9 

  a2 + ab + b2 , b2  ab + a2

a2 + ab + b2 

   b2   ab + a2
 

    
   a2b2 + ab3 + b4 

    a2b2  ab3         a3b 
   + a2b2  + a3b + a4 
    

    a2b2           + b4          + a4 

 a4 + a2b2 + b4 

 a + b + c, a + b + c 

  a + b + c 

 a + b + c 

    
 a2 + ab + ca 
 ab + b2 + bc 

 ca + bc + c2 
  

    a2 + 2ab + 2ca + b2 + 2bc  + c2 

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

a2 + b2 + c2 + 2ab + 2bc + 2ca 

x2 + xy + y2, x2  xy + y2 

x2 + xy + y2 

  x2  xy + y2 
   
  x4 + x3y + x2y2  
    x3y  x2y2  xy3 

     x2y2 + xy3 + y4 
   
  x4  + x2y2 + y4 

x4 + x2y2 + y4 

y2  y + 1,1 +  y + y2 

y2  y + 1 

  1 +  y + y2 

   
     y2  y + 1 
       y2 + y       + y3  
         y2              y3 + y4 

   

y2      +  1     + y4 

       = y4 + y2 + 1 

y4 + y2 + 1 

A = x2 + xy + y2 B = x  y  

AB = x3  y3. 

A = x2 + xy + y2 B = x  y

AB

(x2 + xy + y2) (x  y) 

 = x(x2 + xy + y2)  y(x2 + xy + y2) 
 = x3 + x2y + xy2  x2y  xy2  y3 

 = x3  y3 

 

AB = x3  y3  

A = a2  ab + b2   B = a + b AB

A = a2  ab + b2 B = a + b 

AB = (a2  ab + b2) (a + b) 

 = a(a2  ab + b2) + b(a2  ab + b2) 

 = a3  a2b + ab2 + a2b  ab2 + b3 

 = a3 + b3 (Ans.)

(a + 1) (a  1) (a2 + 1) = a4  1. 

(a + 1) (a  1) (a2 + 1) 

 = {a(a  1) + 1(a  1)} (a2 + 1) 

 = (a2  a + a  1) (a2 + 1) 

 = (a2  1) (a2 + 1) 

 = a2(a2 + 1)  1(a2 + 1) 

 = a4 + a2  a2 1 

 = a4  1 

 = 

(a + 1) (a  1) (a2 + 1) = a4  1     

(x + y) (x  y) (x2 + y2) = x4  y4 

= (x + y) (x  y) (x2 + y2) 

= {x(x  y) + y(x  y)} (x2 + y2) 

 = (x2  xy + xy  y2) (x2 + y2) 

 = (x2  y2) (x2 + y2) 

 = x2 (x2 + y2)  y2 (x2 + y2) 

 = x4 + x2y2  x2y2  y4. 

 = x4  y4 

= 

(x + y) (x  y) (x2 + y2) = x4  y4 

 
AwZwi³  enywbe©v Pwb cÖ‡kœvËi  

41 : exRMwYZxq ivwki ¸Y       c„ôv : 44 I 45 

mvaviY enywbe©vPwb cÖ‡kœvËi 

 

K L

M 

  (a  b)  c = a  (b  c)

 L

M N

 x, y

K x  y = x + y  x  y = y  x 

M x  y = x  y N x  y = y  x 

 p, q, r

K (p q)  r  =  (p + q)  r L (p  q)  r  =  p+ (q + r) 

 (p q)  r  =  p  (q  r) N (p  q)  r  =  (p  q)  r

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. 

ii. 2  3 = 3  2 

 iii. (a  b)  c = a  (b  c) 





 

K i  ii L i  iii  ii  iii N i, ii  iii 

 a, b, c

 i. a  b = b  a 

 ii. (a  b)  c = a  (b + c) 

iii. (a  b)  c = a  (b  c)

 

K i  ii  i  iii M ii  iii N i, ii  iii 

 
 i. am  an = am + n 

ii. a3  a2 = a6 

 iii. (am)n = amn 

 

K i  ii  i  iii M ii  iii N i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 

 a, b, c

 a  b

 a  b = b  a L a  b = a  b 

M a  b = a  a N a  b = b  b 

 a, b  c

K (a  b)  c = a  b  c  (a  b)  c = a  (b  c) 

M (a  b)  c = a  (a  c) N (a  b)  c = a  (c  c) 

 a = 1, b = 2  c = 3 (a  b)  c = 

K 2 L 4  6 N 8 

(a  b)  c = (1  2)  3 = 2 3 = 6 

42 : wP‎ýhy³ ivwki ¸Y         c„ôv : 45 I 46 

mvaviY enywbe©vPwb cÖ‡kœvËi 

 ‎ ‎‎

K   M / N 

 ‎ ‎

K   M  N /

 x  ( y) =  

K xy   xy M  x  y N  
x

y

 ( a)  ( b)

 ab L  ab M a  b N  a  b 

 a  ( b) = ( b)  a

K ab   ab M 
a

b
 N

 a

 b
 

  a

 a L  a M
1

a
N  

1

a
 

 m, n  xm  xn

K xmn
L x2m

M 2xmn
 xm + n 

 (xm)
n

K xmxn
 xmn

M nxm
N xmn 

 p2  p4

K p5
 p6

M 5p N 6p 

p2  p4 = p2 + 4 = p6 

 (33)
2
 =

K 27 L 81 M 243  729 

3
3
  3

3
 = 33 + 3 =  33  2 = 36 

  = 3  3  3  3  3  3 = 729 

 4 (x + y)

K 4xy L 4x  y  4x + 4y N 8xy 

 m (p + q + r + .....)

K mp + mq + r ..... L mp + q + r ..... 
M pqrm  mp + mq + mr + .... 

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 
 i. (+ a)  ( a) =  a 

ii. p2  P4 = p8 

 iii. (a5)2 = a10

 

K i  ii  i  iii M ii  iii N i, ii  iii 

 i. ‎  ‎‎  

ii. p2  p4 = p2 + 4 = p6,

 iii. (a5)
2
 = a5  2 = a10,

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 


 a, b, c

 6a3  a2  a  a

K a5
L a6

M 5a  6a7 

 (a2  a  a  a + b3  b  b)

 a5 + b5
L a3 + b3

M a4 + b3
N a4 + b8 

 m(a + b + c)

K m(a + b + c) L ma + mb + c 
M a + b + mc  ma + mb + mc 

43 : GKc`x ivwk‡K GKc`x ivwk Øviv ¸Y  c„ôv : 46 I 47 

mvaviY enywbe©vPwb cÖ‡kœvËi 

  4xy3  4xy2

K 16x3y5
L  16x3y5 

M  1bx4y5
  16x2y5 

 4xy3  4xy2 

  = ( 4  4)  (x  x)  (y3  y2) 
  = 16x2y5 

 3x4  4xy

 12x5y L 14x3y M 12x4y N 8x3y

  ( 3p2q3)  ( 5p5q4)

 15p7q7
L 15p2q7

M 15p2q4
N  15p7q7

 2a2b   5ab2

K  10a2b2
L  10a2b3 

  10a3b3
N  10a3b2

2a2b   5ab2 

  = (2   5)  (a2  a)  (b  b2) 

  =  10a3b3 

  5a2x3y3  3x2y2z2

 15a2x5y5z2
L  15a2x5y5z2

M 15a2x5y5z3
N 15a3x5y5z2

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. ‎  





ii. 

 iii.

 

 i  ii L i  iii M ii  iii N i, ii  iii 

 
 i. 4p2  ( 2q) =  8p2q ii. 3x3  5x4 = 15x7 

 iii. 5a3  6a7 = 30a10 

K i  ii L i  iii M ii  iii  i, ii  iii 

 

 i. 7xy2 6x5y4 42x6y6

ii. 12x3y3  4xy2 48x4y5

 iii. 14x2y5  ( 10x4y) =  140x6y6 

 

K i  ii L i  iii M ii  iii  i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 

  27a6 3a3

 
K 27 L 30   81 N 81 

( 27)  3 =  81 

 a4

K  3a5
L 3a6

M 3a6
 3a7 

 3a3 

   3a3  a4 = 3a7 

 
K 81a4

L 81a6
M  81a7

  81a9 

 27a6  3a3 = ( 27  3)  (a6  a3) 

  =  81a9 


 a2b, 3a2b

 
K a3b2

L a4b2
M 3a4b  3a4b2 

a2b  3a2b = 3a4b2 

 

K a6b3
 9a6b3

M 12a6b3
N 15a6b3 

 3a4b2  3a2b 

  = (3  3)  (a4  a2)  (b2  b) 
  = 9a6b3 

44 : eûc x̀ ivwk‡K GKc x̀ ivwk Øviv ¸Y  c„ôv : 47 I 48 

mvaviY enywbe©vPwb cÖ‡kœvËi 

 

 L M N

 3a  4b 2ab

K 6ab2  8a2b  6a2b  8ab2 
M 5a2b  8ab2

N 4ab2  a2b 

3a  4b 

   2ab  
        6a2b  8ab2 

  (5x2y + 8xy2) 7x4y4

 35x6y5 + 56x5y6
L 35x2y2  56x4y4 

M 35x4y4 + 56x4y4
N 35x2y + 56xy2 

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
 

 i.

ii. (3a2y + 7ay)  5a2y3 = 15a4y4 + 35a3y4 

 iii. (2x2y3  5x4y)  5x3y2 = 10x5y5  25x7y3 

 

K i  ii L i  iii M ii  iii  i, ii  iii 

 i. 

ii. 3a2y + 7ay 
    5a2y3  

  15a4y4 + 35a3y4   

 iii.  2x2y3  5x4y 
    5x3y2  

  10x5y5  25x7y3 

 2x  3y, 4xy

 i. 

ii. x y   5 

 iii. 8x2y  12xy2 

 

K i  ii  i  iii M ii  iii N i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 a2  ab2 ab

 
K a3  b3

 a3b  a2b3 

M a3b  ab N a3b  a2b 

 ac

 a4bc  a3b3c L a4bc  abc 

M a4bc  a2bc N a4bc  a2b2c2 

(a3b  a2b3)  ac  

  = (a3  a)  b  c  (a2  a)  b3  c 

  = a4bc  a3b3c 

45 : eûc x̀ ivwk‡K eûc x̀ ivwk Øviv ̧ Y  c„ôv : 48 I 49 

mvaviY enywbe©vPwb cÖ‡kœvËi 

  (x2 + 1) (x2  1)

 x4  1 L x4 + 1 M x4  2 N x4 + 2 

x2 + 1 

  x2  1  

  x4 + x2 

             x2  1  

       x4        1 

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

K 5a2 + 4b2
L 5a2  4b2 

M 5a2  9ab + 4b2
 5a2 + 9ab + 4b2 

 a2  b2 a + b

 a3  ab2 + a2b  b3
L a3  ab2  a2b + b3 

M a3 + ab2  a2b  b3
N a3 + ab2  a2b + b3 

  (x2  2xy + y2)  (x + y)

K x3 + 3a2b2  b3
L x3 + 3x2y + 3xy2 

 x3  x2y  xy2 + y3
N x3 + 3x2y + 3xy2 + y3 

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
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 i.

ii. 

 iii.

 

K i  ii L i  iii M ii  iii  i, ii  iii 

 

 i. (a + b)  (a + b) 2(a + b) 

ii. (x + 1) (x  1) x2  1 

 iii. a = 2, b = 1 a + b a  b 3

 

K i  ii L i  iii  ii  iii N i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 

 x + 1, x  1, x2 + 1 

 
K x2 + 1  x2  1 M x2 + 2 N x2 + 2x + 1 

 x

K x2 + 1 L x2  1  x2 + x N x2  x 

 
K x2 + 1 L x4 + 1  x4  1 N x4  2x + 1 

 
AwZwi³ m„Rbkxj cÖkœ I mgvavb 

 4x2y4 3x2y3 

4x2y4 3x2y3 ‎

x2y3

x4y2z2

  1bs cª‡kœi mgvavb   
4x2y4  3x2y3 

 = (4  3)  x2y4  x2y3 

 = 12  (x2  x2)  (y4  y3) 

 = 12  x4  y7 

 = 12x4y7 (Ans.)

  12x4y7  

  12x4y7  x2y3

 = 12x4y7  x2y3 

 = 12  (x4  x2)  (y7  y3) 

 = 12  x4+2  y7+3  

 = 12  x6  y10 

 = 12x6y10 (Ans.) 

  12x6y10 

 12x6y10 x4y2z2 

  12x6y10  x4y2z2 

 = (12  1)  (x6  x4)  (y10  y2)  z2 

 = 12  x6+4  y10+2  z2  

 = 12x10y12z2 (Ans.) 

 x  y, x + y, x2 + xy + y2, x2  xy + y2

x = 3, y = 2

 x6  y6.

  2bs cª‡kœi mgvavb   
= (x  y) (x + y) 

  = x2 + xy  xy  y2 

  = x2  y2 (Ans.)

= (x  y) (x2 + xy + y2) 

  = x3 + x2y + xy2  x2y  xy2  y3 

  = x3   y3 

  x3  y3 

  = (3)3  (2)3  [ x=3, y=2] 

  = 27  8 = 19 (Ans.)

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

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

 = (x3  y3) (x3  x2y + xy2 + x2y  xy2 + y3)    

 = (x3  y3) (x3 + y3) 

 = x6 + x3y3  x3y3  y6 

 = x6  y6 

  x6  y6. 

 a + b, a  b, a2  2ab + b2, a2 + b2, a4 + b4

a = 2, b = 1

  3bs cª‡kœi mgvavb   

 = (a + b) (a  b) 

 = a2  ab + ab  b2 
 = a2  b2 (Ans.) 

 

 = (a2  2ab + b2) (a2 + b2) 
 = a4 + a2b2  2a3b  2ab3 + a2b2 + b4 
 = a4  2a3b  2ab3 + 2a2b2 + b4 

 = (2)4  2.(2)3.(1)  2.2.(1)3 + 2(2)2.(1)2 + (1)4 
 = 16 + 16 + 4 + 8 + 1 = 45 (Ans.) 

 = (a + b) (a  b) (a2 + b2) (a4 + b4) 

 = (a2  b2) (a2 + b2) (a4 + b4)   

 = (a4 + a2b2  a2b2  b4) (a4 + b4) 
 = (a4  b4) (a4 + b4) 
 = a8 + a4b4  a4b4  b8 

 = a8  b8 (Ans.) 

 (a + b), (a  b), (a2  b2)





a = 3, b = 2 

(a + b) (a  b) (a2 + b2) = a4  b4

  4bs cª‡kœi mgvavb   

  (a + b) 

  (a  b) 

 
  = (a + b) (a  b) 
  = a2  ab + ab  b2 
  = a2  b2 (Ans.) 

a  b 

 a2  b2 

   (a  b) (a2  b2) 

  = a3  ab2  a2b + b3 (Ans.) 

 a = 3, b = 2. 

 
a3  ab2  a2b + b3 

 = (3)3  3  (2)2  (3)2  2 + (2)3 
 = 27  12  18 + 8 = 5 (Ans.) 

= (a + b) (a  b) (a2 + b2) 

 = (a2  b2) (a2 + b2) [

= a4 + a2b2  a2b2  b4 

 = a4  b4. 

 

(a + b)(a  b)(a2 + b2) = a4  b4. 

 A = x2 + xy + y2, B = x – y.

B  – 4y

y2 – xy + y2 A 

AB = x3 – y3

  5bs cª‡kœi mgvavb   
B = x – y  B – 4y = x – y – 4y = x – 5y (Ans.)

A = x2 + xy + y2 

  A(y2 – xy + y2) 

 = (x2 + xy + y2) (2y2 – xy) 

 = 2x2y2 + 2xy3 + 2y4 – x3y – x2y2 – xy3 

 = x2y2 + xy3 + 2y4 (Ans.) 

AB = (x2 + xy + y2) (x – y) 

 AB = x3 + x2y + xy2 – x2y – xy2 – y2 

 AB = x3 – y3

 
m„Rbkxj cÖkœe¨vsK DËimn 

 x2 + 1, x2 – x + 1, 1 + x + x2 

 (2x + 3y)

  x4 + x2 + 1.

 2x2 – x + 2; 4x2 + 6xy. 

 x + y, x – y, x2 + y2, x2 – xy + y2 

 x3 + y3.

x4 – y4

 (6x2y + 5xy2)  7x3y2

x2y2

x3y2

 42x5y3 + 35x4y4; 42x7y5 + 35x6y6; x9y8

 35

 

 
Ab yk xjbx 4.2  
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cvV m¤úwK©Z MyiyZ¡c~Y© welqvw` 



 a5  a2 = 
a5

a2 = 
a  a a  a  a

a  a
 

= a  a  a 

 = a3 

 = a5  2, a  0 

am  an = amn m  n

m  n, a  0. 

 

 

 a  (  b) = (a)  b =  ab  

  ab  a = a  (b)  a =  b 

 ab   b = a 

  ab  (  a) = b 
  ab  (  b) = a 

 ab

a
 = 

a  (  b)

a
 =  b 

 
 ab

b
 = 

(  a)  b

b
 =  a 

 ab

a
 = 

( a)  b

 a
 = b 

 
  ab

b
 = 

a  ( b)

 b
 = a 

 
Abykxjbxi cÖkœ I mgvavb  

45a4, 9a2 

45a4  9a2

45a4

9a2  
45

9
  

a4

a2  

 5  a42 5a2 

 5a2 

 24a5, 3a2 

 24a5  3a2 = 
 24a5

3a2  = 
24

3
  

a5

a2 =  8  a52 =  8a3 

 8a3 

 30a4x3,  6a2x. 

 30a4x3  (– 6a2x) 

 = 
30a4x3

 6a2x
 = 

30

 6
  

a4

a2  
x3

x
 =  5  a

42  x
31 

=  5a2x2 

  5a2x2 

 28x4y3z2 , 4xy2z 

 28x4y3z2  4xy2z

 = 
28x4y3z2

4xy2z
 = 

28

4
  

x4

x
  

y3

y2  
z2

z
 

 =  7  x
41

  y
32

  z
21

 
 =  7  x3  y  z  
 =  7x3yz 

  7x3yz 

 36a3z3y2,  4ayz 

 ( 36a3z3y2)  ( 4ayz) 

=
 36a3z3y2

 4ayz
 = 

 36

 4
  

a3

a
  

y2

y
  

z3

z
 

  = 9  a
31

  y
21

  z
31 

= 9a2yz2 

 : 9a2yz2 

– 22x3y2z,  2xyz. 

– 22x3y2z  (2 xyz) 

 = 
 22x3y2z

 2xyz
 = 

 22

2
  

x3

x
  

y2

y
  

z

z
  

  = 11  x31  y21  z11 
  = 11x2y  z 

  = 11x2y  1     [z = 1] 
  = 11x2y 

 11x2y 

3a3b2  2a2b3, a2b2 

3a3b2  2a2b3  a2b2 

 = 
3a3b2  2a2b3

a2b2  = 
3a3b2

a2b2   
2a2b3

a2b2  

  = 3a32b22  2a22b32 

  = 3ab  2ab 

  = 3a 1  2 1  b   [ a = 1; b = 1] 
  = 3a  2b  

 3a  2b 

36x4y3 + 9x5y2, 9xy 

(36a4y3 + 9x5y2)  9xy 

 = 
36x4y3 + 9x5y2

9xy
 = 

36x4y3

9xy
 + 

9x5y2

9xy
 

  = 4x41y31 + x51y21 
  = 4x3y2 + x4y 

 4x3y2 + x4y 

 a
3
b4 – 3a7b7,  a3b3 

 a3b4  3a7b7)  ( a3b3) 

 = 
a3b4  3a7b7

 a3b3  = 
a3b4

  a3b3 + 
3a7b7

a3b3  

  =  a33 b43 + 3a73b73 
  =  ab + 3a4b4 

  =  b + 3a4b4 [a = 1] 

– b + 3a4b4 

 6a5b3 – 9a3b4, 3a2b2 

(6a5b3 – 9a3b4)  3a2b2

 = 
6a5b3  9a3b4

3a2b2  = 
6a5b3

3a2b2  
9a3b4

3a2b2 

  = 2a52b32  3a32b42 
  = 2a3b  3ab2 

 2a3b – 3ab2 

15x3y3 + 12x3y2  12x5y3, 3x2y2 

(15x3y3 + 12x3y2  12x5y3)  (3x2y2) 

 = 
15x3y3 + 12x3y2  12x5y3

3x2y2  

 = 
15x3y3

3x2y2  + 
12x3y2

3x2y2   
12x5y3

3x2y2  

 = 5x32y32 + 4x32y22  4x52y32 





 = 5xy + 4xy  4x3y 

 = 5xy + 4x.1  4x3y [y22 = y = 1] 

 = 5xy + 4x  4x3y 

 5xy + 4x  4x3y 

6x8y6z  4x4y3z2 + 2x2y2z2, 2x2y2z 

(6x8y6z  4x4y3z2 + 2x2y2z2)  2x2y2z 

 = 
6x8y6z  4x4y3z2 + 2x2y2z2

2x2y2z
 

 = 
6x8y6z

2x2y2z
  

4x4y3z2

2x2y2z
 + 

2x2y2z2

2x2y2z
 

 = 3x8  2y6  2z1 1  2x4  2y3  2z2  1 + x2  2y 2  2z2  1 

 = 3x6y4z0  2x2y1z1 + x0y0z1 

 = 3x6y4  2x2yz + z 

3x6y4  2x2yz + z 

24a2b2c  15a4b4c4  9a2b6c2,  3ab2 

(24 a2b2c  15 a4b4c4  9a2b6c2)  ( 3ab2) 

 = 
24a2b2c  15b4b4c4  9a2b6c2

  3ab2  

 = 
24a2b2c

 3ab2   
15a4b4c4

  3ab2   
9a2b6c2

  3ab2 

 =  8a21b22c + 5a41b42c4 + 3a21b62c2 

  =  8abc + 5a3b2c4 + 3ab4c2 

 =  8a.1.c + 5a3b2c4 + 3ab4c2      [ b = 1] 

 =  8ac + 5a3b2c4 + 3ab4c2 

  8ac + 5a3b2c4 + 3ab4c2. 

a3b2 + 2a2b3 , a + 2b 

  a + 2b  a3b2  + 2a2b3 a2b2

a3b2 + 2a2b3

0 
22ba

6x2 + x  2, 2x  1 

2x  1 6x2 + x  2 3x + 2

6x2  3x 

4x  2 

4x  2 

0 
 3x + 2 

6y2 + 3x2  11xy, 3x  2y 

x

3x2  11xy + 6y2

3x  2y 3x2  11xy + 6y2 x  3y

3x2  2xy 

              ()    (+)            

        9xy + 6y2 

        9xy + 6y2 

     (+)       ()       
         0 

x  3y

x3 + y3 , x + y 

 

      x + y )   x3 + y 3   (x2 –  xy + y2   
                            x3 + x2 y               0  
                        –      –    
          x2y + y3   

                                –  x2y  xy2          0 
                     +      +   
          xy2 + y3  
    xy2 + y3 

                                ()     ()  
                     0 

 x2 –  xy + y2 

a2 + 4axyz + 4x2y2z2, a + 2xyz  

a + 2xyz )   a2 + 4axyz + 4x2y2z2 ( a + 2xyz  
                           a2 + 2axyz                0  
                         –    –          
   2axyz + 4x2y2z2 
                            2axyz + 4x2y2z2 
                               –            –  

      0  

 a + 2xyz 

16p4  81q4 , 2p + 3q 

2p + 3q ) 16p4  –  81q 4 (8p3 – 12p2q + 18pq2  – 27q3 

                    16p4 + 24p3q               0  
                  (–)     (–)             
                 – 24p3q –     81q4    
                            – 24p3q – 36 p2q2       0 
              (+)          (+)   
   36 p2q2 – 81q 4   
   36 p2q2 + 54pq3  

                               (–)            (–)   
 – 54pq3 – 81q4  
 – 54pq3 – 81q4  

          (+)         (+)   
    0 

 8p3 –12p2q + 18pq2  – 27q3 

64  a3, a  4 

a

 =   a3 + 64 

 a  4)   a3 + 64  ( a2  4a  16 
   a3 + 4a2 
 (+)   (–)   

– 4a2 + 64 
 – 4a2 + 16a 
(+)    (–)  

          – 16a + 64 
  – 16a + 64 

(+)      (–)  
            0 

 – a2 – 4a – 16 

x28xy + 16y2, x 4y  

           x – 4y)  x2 – 8xy + 16y2 (x – 4y  
                         x2  4xy            0 

                            (–)   (+)     
– 4xy + 16y2 
– 4xy + 16y2 

                      (+)     ()          
                                                0 

 x – 4y 

 x4 + 8x2 + 15, x2 + 5`  





    x2 + 5) x4  + 8x2 + 15 (x2 + 3  
                        x4   + 5x2                0  

                    ()   ()         
3x2 + 15  

        3x2 + 15 

(   (            
                                       0 

 x2 + 3 

x4 + x2 + 1, x2 x + 1 

  

x2 – x + 1)  x4         + x2 + 1 (x2 + x + 1  
                           x4 –  x3 + x2                0  
                       (–)  (+)    (–)      

x3        + 1  
x3 – x2  + x          0 

   (–)  (+)   (–)   
x2 – x + 1  
x2 – x + 1 

        (–)  (+)   (–)      
 0 

 x2 + x + 1 

4a
4 + b

4 5a
2
b

2
, 4a

2
b

2
 

a 

4a4  5a2b2 + b4

 

4a2 – b2) 4a4  5a2b2 + b4 (a2  b2 

                      4a4    a2b2   

   (–)    (+)    

                            – 4a2b2 + b4 

                            – 4a2b2 + b4 

                          (+)        (–)  
    0 

 a2 – b2 

2a
2
b

2
 + 5abd + 3d

2
, ab + d 

 

ab + d)  2a2b2 + 5abd + 3d
2
 ( 2ab + 3d  

                     2a2b2 + 2abd      0 
                (–)         (–)        

 3abd + 3d2  

 3abd + 3d2 
                     (–)       (–)         

 0 

 2ab + 3d 

 x
4
y

4
 1, x

2
y

2 +1.  

 

 x2y2 + 1)  x4y4 – 1(x2y2 – 1 

                 x4y4 + x2y2               0 
            (–)      (–)  

  – x2y2 – 1 

  – x2y2 – 1  

  (+)       (+)   

              0 

 x2y2 – 1 

1  x6 , 1  x + x2 

x

 x6 + 1 x2  x + 1 

x2  x + 1)  x6 + 1 (x4  x3 + x + 1 
  x6 + x5  x4 
 (+)      (–)      (+)   

  x5 + x4 + 1 

  x5 + x4  x3 

 (+)  (–)    (+)  

1x3   

xxx 23   

–       +        –   

x2  x + 1 

x2  x + 1 

       –     +    –  

       0 

 1 + x  x3  x4

x2  8abx + 15a2b2 , x  3ab 

 

x  3ab  x2  8abx + 15a2b2 (x  5ab 

  x2  3abx 

 (–)   (+)       

 5abx + 15a2b2 

   5abx + 15a2b2 

     (+)      (–)     

0 

 x  5ab 

x3y  2x2y2 + axy, x2  2xy + a 

 

x2  2xy + a ) x3y  2x2y2 + axy xy 

          x3y  2x2y2 + axy 

    (–)     (+)       (–)    

0 

 xy 

a
2
bc + b

2
ca + c

2
ab, a + b + c 

 

a + b + c  a2bc  + b2ca + c2ab (abc 

   a2bc + b2ca + c2ab 

 (–)      (–)      (–)    

0 

abc 

a2x  4ax + 3ax2 , a + 3x  4 

a 

 a2x + 3ax2  4ax 

a + 3x  4  a2x + 3ax2  4ax (ax

              a2x + 3ax2  4ax 

      (–)     (–)       (+)    

0 

 ax 

 81x4 + y422x2y2, 9x2 + 2xy y2. 

x

81x4  22x2y2 +  y4 

   9x2+ 2xy y2) 81x4           22x2y2 + y4 (9x2 – 2xy – y2  

                                           81x4 + 18x3y  9x2y2   
  (–)     ()       (+)   

– 18x3y – 13x2y2 + y4 

            18x3y – 4x2y2 + 2xy3 
    (+)  (+)     (–)   
                                              – 9x2y2 – 2xy3 + y4  





                                 – 9x2y2 – 2xy3 + y4 
  (+)       (+)      (    

   0 

 9x2 – 2xy – y2 

12a
4
 + 11a

2
 + 2, 3a

2
 + 2 

 

3a2 + 2) 12a4 + 11a2 + 2 (4a2 + 1 
  12a4 +  8a2 

     (–)     (–)                
3a2 + 2 

   3a2 + 2 
  (–)     (–)   
  0 

 4a2 + 1 

x
4
 + x

2
y

2
 + y4  x2  xy + y

2
 

x2  xy + y2   x4         + x2y2 + y4 x2 + xy + y2 

x4  x3y + x2y2 

x3y + y4 
x3y  x2y2 + xy3

x2y2  xy3 + y4 
        x2y2  xy3 + y4

0 

x2 + xy + y2  

a5 + 11a  12, a
2
  2a + 3 

 

  a2  2a + 3  a5 + 11a  12 (a3 + 2a2 + a  4 

       a5  2a4  3a3 
   (–)   (+)    (–)              

2a4  3a3 + 11a  12 
   2a4  4a3 + 6a2

        (–)     (+)    (–)    
 a3  6a2 + 11a  12 
 a3  2a2 + 3a 
 (–)   (+)     (–)   

 4a2 + 8a  12 
 4a2 + 8a  12 

   (+)     (–)    (+)  
                  0 

 a3 + 2a2 + a  4 

 
AwZwi³ enywbe©vPwb cÖ‡kœvËi  

46 : exRMwYZxq ivwki fvM   c„ôv : 50 I 51 

mvaviY enywbe©vPwb cÖ‡kœvËi 
 m, n  m > n, a  0 am  an =

K amn
L am  n

M am.an
 am  n 

 a  0 a0 =

K a L a1
 1 N 0 

a  0

am  am = 
am

am = amm = a0 

am  am = 
am

am = 1.  a0 = 1, (a  0) 

 a  0 am  am =

K 0  1 M 2am
N a2m 

am  am = 
am

am = 1. (a  0)

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 m, n

 i. am  an = amn            [ m > n, a  o  

ii. am  am = 1 

 iii. (am)
n  (an)

m

 = 1 

 

K i  ii L i  iii M ii  iii  i, ii  iii 

i.

ii. am  am = 
am

am = 1

 iii. (am)
n  (an)

m

 = 
(am)

n

(an)
m = 

amn

amn =1

 
a

a2  a2 

 i. 0 
ii. 1 

 iii. (0,  2) 

 

K i  ii M i  ii N ii  iii 

a

a2  a2 = 
a

a2  2 = 
a

a
 = 1. 

 
i. 3x6  ( 3x) =  x5 ii. 9x2y  (3x) = 3xy

 iii. 12xy3  (3xy) = 4y2 

 

K i  ii L i  iii  ii  iii N i, ii  iii 

 
 i. 6a3x2  2ax = 3ax ii. 10a2x3  2ax2 = 5ax
 iii. 8a3x4  2a2x2 = 4ax2 

 

K i  ii L i  iii  ii  iii N i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 


 a4, a3

 a4  a3

 a L a2
M a3

N a4+3 

 (a3)
2

  a5

 a L a2
M a3

N a4 

(a3)
2

  a5 = a3  2  a5 = a6  a5 

  = 
a6

a5 = a65 = a 

 

 a3b2, 2a2b3, ab, 2b

 a3b2  ab

K a3b L a2b2
M ab2

 a2b 

 a3b2  2b

K a2b3
L a3b 

a3b

2
N 2a3b 

 2a2b  2b2





K 2a L 2b M 2a2b2


a2

b
 

4.7 : wP‎ýhy³ ivwki fvM          c„ôv : 51 

mvaviY enywbe©vPwb cÖ‡kœvËi 

 ‎ ‎‎

 L  M  N 

 ‎ ‎

K +   M N 

  ab  ( b) =

 a L b M  a N  b 

 ab  ( b) = 
 ab

 b
 = a

 a4  a2 =

K a  a2
M a3

N a2+2 

a4  a2 = 
a4

a2 = a42 = a2

  9a3b4  3a2b2 =

K  3ab L  3ab3
  3ab2

N  3a2b2 

 50x2y2z2  5xyz

  10xyz L 2xyz M 2x3y3z3
N 75xyz 

50x2y2z2

 5xyz
 = 

50

5
  

x2

x
  

y2

y
  

z2

z
 =  10xyz 

  12x13y9z3  3x4y5z2

K  4x9y4z L 4x8y3z M 4x9y5z  4x9y4z 
 12x13y9z3

 3x4y5z2  = 
 12

 3
  

x13

x4   
y9

y5  
z3

z2 

  = 4  x134  y95  z32 = 4x9y4z.

 8a6b5c4  2a2b2c2

K  4a4b2c3
  4a4b3c2

M  4a3b3c3
N  4a4b3c3 

 
8a6b5c4

2a2b2c2

8

2
  

a6

a2  
b5

b2  
c4

c2 =  4a4b3c2 

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. ‎ ‎

ii. 25a8b6  5a7b5  5ab

 iii.  36a7b3  ( 9a3b2) = 4a4b 

 

K i  ii L i  iii M ii  iii  i, ii  iii 

 i.  xy  y =  y

ii.  abx  ( ax) = b

 iii.  a10  a8 =  a2 

 

K i L i  ii  ii  iii N i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 

 20x4y3z2,  4xyz 

 

K 2 L 3 M 4   5 

 

  5x3y2z L 5x3y2z2
M 5x3yz2

N 5x2y2z2 

  4yx

K 1 L x  z N x2 

48 : GKc`x ivwk‡K GKc`x ivwk Øviv fvM  c„ôv : 51 I 52 

mvaviY enywbe©vPwb cÖ‡kœvËi 

 20a7b4  2a2

K 10a4b3
L 10a5b2 

 10a5b4
N 10a9b4 

  30x3y2  3xy

K 11x2y  10x2y M 9x4y2
N 7xy3 

 
30x3y2

 3xy
 = 
 30

 3
  

x3

x
  

y2

y
 = 10x2y.

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. 

ii. 

 iii. 

 

K i  ii  i  iii M ii  iii N i, ii  iii 

49 : eûc`x ivwk‡K GKc`x ivwk Øviv fvM  c„ôv : 52 I 53 

mvaviY enywbe©vPwb cÖ‡kœvËi 

 3a3b2  2a2b3 a2b2

K 2a + 3b L 2a  3b M 3a + 2b  3a  2b 
3a3b2  2a2b3

a2b2  

  = 
3a3b2

a2b2   
2a2b3

a2b2  = 3a  2b 

 (x + y + z)  a

K ax + ay + az L ax + y + z 

M
a

x
 + 

a

y
 + 

a

z


x

a
 + 

y

a
 + 

z

a
 

 (2a2 + a)  a

K 2a L 2a2
 2a + 1 N a2 + a 

 (20x6y3 + 16x3y2  14x4y3)  2x2y2

K 10x4y + 8x + 7x2y  10x4y + 8x  7x2y 

M 10x4  8x  7x2y N 22x4 + 18x  16x2y
20x6y3 + 16x3y2  14x4y3

2x2y2  

  = 
20x6y3

2x2y2  + 
16x3y2

2x2y2   
14x4y3

2x2y2  

  = 10x4y + 8x  7x2y 

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. (x + y)  a = 
x

a
 + 

y

a

ii. (10x6y2  14x5y3)  2x3y = 5x3y  7x2y2 





 iii.  16x9y4  28x5y6  4x5y4

4x4 + 7y2

 

K i  ii L i  iii M ii  iii  i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 


 x2yz + xy2z + xyz2,  xyz 

 x2yz + xyz2  xyz

K x  z  x + z M x  y N x + y 
x2yz + xyz2

xyz
 = 

x2yz

xyz
 +  

xyz2

xyz
 = x + z 

 
K x  y  z   x  y  z 

M x2  y2  z2
N  x2  y2  z2 

 = 
x2yz + xy2z + xyz2

 xyz
 

  = 
x2yz

 xyz
 + 

xy2z

 xyz
 + 

xyz2

 xyz
;

  =  x  y  z 


 a + b + c, abc, d

 

K ad + bd + cd
a

d
 + 

b

d
 +  

c

d
 

M
a

d
  

b

d
 + 

c

d
N

a

d
 + 

b

d
  

c

d
 

 

K
a

b
 + 

b

c
 + 

c

a
L

ab

a
 + 

bc

b
 + 

ca

c
 

M
a

ab
 + 

b

bc
 + 

c

ca


1

bc
 + 

1

ca
 + 

1

ab
 

410 : eûc`x ivwk‡K eûc`x ivwk Øviv fvM          
 c„ôv : 5456 

mvaviY enywbe©vPwb cÖ‡kœvËi 

 6x2 + 7x + 2 2x + 1 

K x + 2 L 2x + 1  3x + 2 N 3x + 1 

)2x + 1  6x2 + 7x + 2 (3x + 2 

  6x2 + 3x  

      ()     ()  
  4x + 2 
  4x + 2  

    ()  ()  
  0 

 x2  9x + 14 x  7

 x  2 L x + 2 M x  3 N x + 3 

)x  7  x2  9x + 14 (x  2 

  x2  7x  

   ()  (+)  

   2x + 14 

   2x + 14  

    (+) ()  
   0 

  (a4  1)  (a2 + 1)

K a  1 L a + 1  a2  1 N a4 + 1 

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 2x2  7xy + 6y2 x  2y

 i.  x  2y 

ii.  2x  3y 

 iii. 2 

 

 i  ii L i  iii M ii  iii N i, ii  iii 

)x  2y  2x2  7xy + 6y2 (2x  3y 

  2x2  4xy  

   ()   (+)   

   3xy + 6y2 

   3xy + 6y2 

    (+) ()  

  0 

 i.

ii.

 iii.

 8x2 + x  2 2x  1

 i.  2x  1 

ii.  4x + 2 

 iii.  

 

K i  ii L i  iii M ii  iii  i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 


 x + 6x2  2, 2x  1

 x

K 2 + x + 6x2
L  2 + x + 6x2 

 6x2 + x  2 N x  2 + 6x2 

 
 3x + 2 L 3x  2 M 2x + 2 N 2x  2 


 25x2  9y2, 5x  3y, 25x2 + 30xy + 9y2 

 

 5x + 3y L 5x  3y M 3x + 5y N 3x  5y 

 

K 5x  3y  5x + 3y M 2x  7y N 2x + 7y 

 
AwZwi³ m„Rbkxj cÖkœ I mgvavb  

 32a8b10c6 8a4b2c3

4ab2c4 

32a9b10c6  8a3b2c3





  1bs cª‡kœi mgvavb   

am  an = amn m n m > n, a 

 0,

32a8610c6 

   
32a8b10c6

4ab2c4  = 
32

4
  

a8

a
  

b10

b2   
c6

c4 

   = 8  a8  1  b10  2  c6  4 

   = 8a7b8c2 

  8a7b8c2 

32a9b10c6

8a3b2c3  = 
32

8
  

a9

a3  
b10

b2   
c6

c3 

  = 4  a9  3  b10  2  c6  3 

  = 4  a6  b8  c3 

  = 4a6b8c3 

 4a6b8c3 

 a a11  a8  2a5 

15 + 2a12  10a6

a

a5

  2bs cª‡kœi mgvavb   
a 2a12 

 10a6 + 15 (Ans.) 

 = a11  a8  2a5 

 
a11  a8  2a5

a5  

  = 
a11

a5   
a8

a5  
2a5

a5

a6  a3  2 

  a6  a3  2 

2a12  10a6 + 15

a6  a3  2
 

)a6  a3  2  2a12  10a6 + 15 (2a6 + 2a3  4 

  2a12  2a9  4a6 

   () (+) (+)  
  2a9  6a6 + 15 
  2a9 2a6  4a3 

   () (+) (+)  
   4a6 + 4a3 + 15 

   4a6 + 4a3 + 8 
     (+) () ()  
   7 

 2a6 + 2a3  4 7 

 2 + 11a2 + 12a4, 12a2  8a  32, 3a2 + 2, 4a  8

a

  3bs cª‡kœi mgvavb   

a

12a4 + 11a2 + 2 (Ans.) 

12a4 + 11a2 + 2

  
12a4 + 11a2 + 2

3a2 + 2
 

  )3a2 + 2  12a4 + 11a2 + 2 (4a2 + 1 
  12a4 + 8a2  
   ()   ()  
  3a2 + 2 
  3a2 + 2 
    () ()  
  o 

4a2 + 1 

12a2  8a  32

4a  8
 

  )4a  8  12a2  8a  32 (3a + 4 

  12a2  24a  

   ()     (+)   

  16a  32 

  16a  32 

    () (+)  

  o 

3a + 4 

 m4  1, m2 + 1, m2 + m4 + 1, m2  m + 1

m

 

  4bs cª‡kœi mgvavb   
m

m4 + m2 + 1 (Ans.)  

)m2 + 1  m4  1 (m2  1 

  m4 + m2  

   () ()  

   m2  1 

   m2  1 
    (+) (+)  
  o 

 m2  1 

)m2  m + 1  m4          + m2 + 1 (m2 + m + 1 

   m4  m3 + m2  

   () (+) ()  
  m3 + 1 

  m3  m2 + m 

    ()     (+) ()  

   m2  m + 1 

   m2  m + 1 

    () (+) ()  
  o 

 m2 + m + 1  





 
m„Rbkxj cÖkœe¨vsK DËimn 

 x8  x4  1  1  3x8 + x16 x

x

x2

x16  3x8 + 1; x6  x2  
1

x2; x8 + x4  1. 

 x4 – 1, x2 + 1, x4 + x2 + 1, x2 – x + 1 

 x4

 1;  x2 – 1;  x(2x + 1)

 A = x2 + xy + y2, B = x – y, C = x4 + x2y2 + y4, D = x2 

– xy + y2.

am  an  am  am

 (x3 – y3)  B = A

C  D = x2 + xy + y2

 
 

Ab yk xjbx 4.3  

 
cvV m¤úwK©Z MyiyZ¡c~Y© welqvw` 

10 a

b 2 c 1

d 2

[{a  (2b + c)  10} + d]  2 

   I    ,  BEDMAS

 
Abykxjbxi cÖkœ I mgvavb  

3a
2
b  4ab

2

 12a
2
b

2
 12a3b2  12a2b3

  12a3b3 

3a2b  ( 4ab2) = 3  ( 4)  (a2  a)  (b  b2) =  12a3b3 

20a
6
b

3
 4a

3
b

5a3b 5a6b2 5a3b2 5a3b3 

20a6b3

4a3b
 = 

20

4
  

a6

a3  
b3

b
 = 5a6  3  b3  1 = 5a3b2 

25x3y

5xy3  = 

 5x2y2 5x2y2 5x2

y2  
5x2

y2  

 25x3y

5xy3  = 
 25

5
  

x3

x
  

y

y3 = 
 5  x3  1

y3  1  =  
5x2

y2
 

a = 3, b = 2 (8a  2b) + ( 7a + 4b)

3 4  7 15 

x = 1  x
3
 + 2x

2
  1 

 0 1 1  2 

10x6y5z4  5x2y2z2 

 2x4y2z3
  2x4y3z2  2x3y3z3  2x4y3z3 

4a4  6a3 +3a + 14 

(i) a

(ii) 4    

 (iii) 
3a 6

 i  ii  ii  iii  i  iii i, ii iii 

2 x
5x

x 5x 

x + 2)  5x + 2)

2 5x

(5x + 2)  

6x 5x + 4) 

 6x + 4) 6x + 2)

(x + 2) 

(5x + 2) 

 {(5x + 2) + (x + 2)} 

{5x + 2 + x + 2} 

(6x + 4)  

)4x6(   )2x4( 





)2x(   x4



{(5x + 2)  (x + 2)} 

 {5x + 2  x  2)} 4x 

7 + 2[8  {3  ( 2  3)}  4] 

7 + 2[8  {  3  ( 2  3)}  4]  

= 7 + 2 [ 8  {  3  (  5)}  4] 
 = 7 + 2 [ 8  {  3 + 5}  4] 
 = 7 + 2[ 8  {2}  4] 
 = 7 + 2[–8 – 2 – 4] 
 = 7 + 2[ 14] 
 = 7  28 
 =  21 (Ans.) 

– 5 [– 8 {4 (2 3)} + 13] 

– 5 – [– 8 – { – 4 – ( – 2 – 3)} + 13]  

= – 5 – [– 8 – { – 4 – ( – 5)} + 13]  
= – 5 – [– 8 – { – 4 + 5} + 13] 
= – 5 – [– 8 – {1} + 13] 
= – 5 – [– 8 – 1 + 13] 
= – 5 – [– 9 + 13] 
=  5  [4] 
= – 5 – 4  
= – 9 (Ans.) 

 7 – 2 [– 6 + 3 { – 5 + 2 ( 4 – 3)}] 

7 – 2 [– 6 + 3 { – 5 + 2 ( 4 – 3)}] 

= 7 – 2 [– 6 + 3 { – 5 + 2 (1)}] 
= 7 – 2 [– 6 + 3 { – 5 + 2 }] 
= 7 – 2 [– 6 + 3 { – 3}] 
= 7 – 2 [– 6 – 9] 
= 7 – 2 [– 15] 
= 7 + 30 
= 37 (Ans.) 

 x {a (y b)} 

x {a (y b)} 

= x {a y b } 

= x a y b  
= x  y  a + b (Ans.) 

 3x + (4y z) {a b (2c 4a) 5a} 

3x + (4y z) {a b (2c 4a) 5a} 

= 3x + 4y z {a b 2c 4a 5a} 

= 3x + 4y z { b 2c} 
= 3x + 4y – z + b + 2c (Ans.)   

– a [5b {9c (a 7b + 11c)}] 

– a [5b {9c (a 7b + 11c)}]

= – a [5b {9c a 7b + 11c}] 

= – a [5b {a 7b + 2c}] 

= – a [5b a 7b  2c] 

= – a [a 2b  2c] 

= – a a 2b  2c 

=  2a 2b  2c (Ans.) 

  – a[3b {2a (a 4b)}] 

– a – [– 3b – { – 2a – ( – a – 4b)}]  

= – a – [– 3b – { – 2a + a + 4b}]  
= – a – [– 3b – { – a + 4b}]  
= – a – [– 3b + a – 4b]  
= – a – [ a – 7b]  
= – a –  a + 7b 
= 7b – 2a (Ans.) 

 {2a (3b 5c)} – [a {2b (c 4a)} 7c]

{2a – (3b – 5c)} –[a –{2b – (c – 4a)} – 7c]  

= {2a – 3b + 5c} – [a – {2b – c + 4a} – 7c]  
= 2a – 3b + 5c – [a – 2b + c – 4a – 7c]  
= 2a – 3b + 5c – [– 3a – 2b – 6c]  
= 2a – 3b + 5c + 3a + 2b + 6c  
= 5a – b + 11c (Ans.) 

– a + [6b { 15c + (– 3a 9b 13c)}] 

 – a + [– 6b – {–15c + (– 3a – 9b –13c)}]  

= – a + [– 6b – { – 15c – 3a – 9b – 13c}]  
= – a + [– 6b – {– 3a – 9b – 28c }]  
= – a + [– 6b + 3a + 9b + 28c]  
= – a + [3a + 3b + 28c] 
= – a + 3a + 3b + 28c  
= 2a + 3b + 28c (Ans.) 

– 2x – [4y { 6z – (8x 10y 12z)}] 

– 2x – [4y { 6z – (8x 10y 12z)}]

= – 2x – [4y { 6z – 8x 10y –12z}] 

= – 2x – [4y {– 8x 10y –18z}] 

= – 2x – [4y  8x 10y +18z] 

= – 2x – [8x 14y +18z] 

= – 2x – 8x 14y 18z 

= – 10x 14y 18z (Ans.) 

3x – 5y + [2 y x) + {2x  (x 2y )}] 

3x – 5y + [2 y x) + {2x  (x 2y )}]

= 3x – 5y + [2 y x + {2x  x 2y }] 

= 3x – 5y + [2 y x + { x 2y }] 

= 3x – 5y + [2 y x + x 2y] 

= 3x – 5y + [2 y] 

= 3x – 5y + 2 y 

=  3x + 2 (Ans.) 

4x + [5y 9z  ( 3x 7y + x)}] 

4x + [5y 9z  ( 3x 7y + x)}] 

= 4x + [5y 9z  (4x 7y) }] 

= 4x + [5y 9z  4x 7y}] 

= 4x + [5y 9z  4x 7y]  

= 4x + [ 4x 2y 9z]  

= 4x  4x 2y 9z 

=  2y 9z (Ans.) 

20  [{ ( 6a + 3b) 5a b)} + 6] 

20  [{ ( 6a + 3b) 5a b)} + 6] 

= 20  [{ 6a + 3b 5a b} + 6] 

= 20  [{ a + 5b} + 6] 

= 20  [a + 5b + 6] 

= 20   a  5b  6 

=   a  5b (Ans.) 

15a  [3b + 3 { 2a 2a b)}] 

15a 2 [3b + 3 { 2a 22a b)}] 

= 15a 2 [3b + 3 { 2a a b}] 

= 15a 2 [3b + 3 { a b}] 

= 15a 2 [3b 6a b] 

= 15a 2 [6a b] 

= 15a a b 

=  3a b (Ans.) 





[8b  3{2a 32b 5) 5b }] 3b 

 [8b  3{2a 32b 5) 5b 3}] 3b

= [8b  3{2a b 5 5b 15}] 3b 

= [8b  3{2a b }] 3b 

= [8b  6a 33b 3b 

= [ 6a 41b3b 

=  6a 41b3b 

= 38b  6a (Ans.)  

 a  b + c  d 

 a  b + c  d 

 

= a  (b  c + d) (Ans.) 

a  b  c + d  m + n  x + y 



a  b  c + d  m + n  x + y 

a  (b + c  d)  m + (n  x) + y (Ans.) 

 7x  5y + 8z  9 



7x  5 + 8z  9 

7x  5y  (  8z + 9) 

7x + {  5y  ( 8z + 9)} (Ans.) 

15x2 + 7x  2 5x  1

15x2 + 7x  2 

  5x  1 

  ()   (+) 

  
 15x2 + 2x – 1 

 15x2 + 2x  1 

15x2 + 7x  2 

   5x  1 

  

   75x3 + 35x2  10x 

             15x2  7x + 2 

  

 75x3 + 20x2  17x + 2 (  

 75x3 + 20x2  17x + 2 

5x  1 ) 15x2 + 7x  2 ( 3x + 2 

  15x2  3x 

          ()      (+)  

   10x  2 

   10x  2 

        + 

   
  0 

 3x + 2 

2x + y, 3x  z x  4y  3z + 2 

7 + [( 2x + y) – { (3x – z) – (x– 4y – 3z + 2 ) + 10} 

2x + y 

  3x  z 

   

5x + y  z   (  

5x + y  z 

=  (x  4y  3z + 2) 

 =  x + 4y + 3z  2 (Ans.) 

  5x + y  z 

   x + 4y + 3z  2 

   (+) ()   ()    (+) 

    6x  3y  4z + 2  

6x  3y  4z + 2 

7 + [(2x + y)  {(3x  z)  (x  4y  3z + 2)+ 10}] 

  = 7 + [2x + y  {3x  z  x + 4y + 3z  2 + 10}] 

  = 7 + [2x + y  {2x + 4y + 2z + 8}] 

  = 7 + [2x + y  2x  4y  2z  8] 

  = 7 + [ 3y  2z  8] 

  = 7  3y 2z  8 

  =  3y  2z  1. (Ans.) 

x  4y  3z + 2 

      2x + y  

       2x2  8xy  6zx + 4x 

                        + xy          4y2  3yz + 2y 

2x2  7xy  6zx + 4x  4y2  3yz + 2y 

 = 2x2  7xy  3yz  6zx + 4x + 2y  4y2 

2x2  7xy  6zx  3yz + 4x + 2y  4y2  

 
AwZwi³ enywbe©vPwb cÖ‡kœvËi  

411 : eÜbxi e¨envi          c„ôv : 5759 

mvaviY enywbe©vPwb cÖ‡kœvËi 

 

K 

M N

 3y – 4x + 2z  (–)

K 3y – (– 4x – 2z) L 3y – (4x + 2z) 





 3y – (4x – 2z) N 3y – (– 4x + 2z)

 – 5 – {– 8 (– 13 – 2)} = 

K – 2 L 2  – 12 N 12

 – {– (– 5)2} 
K – 5 L – 25 M 10  25

  – a + [– 6b – (– 3b)] = 

K – a + 3b L a + 3b  a – 3b N – 3b – 9

  – 4 – (– 2 – 3) + 13 

 14 L – 12 M 10 N – 8

 a – (b + c) 

K a – b + c L a + b – c  a – b – c N a + b + c

  ( 1) + (+ 1) + (+ 1)

K  1 L  2  1 N 2 

 5 + (9  2)

K 5 L 7 M 10  12 

5 + (9  2) = 5 + 7 = 12 

 8  { 3 + (2  3)}

 12 L 10 M 8 N 6 

8  { 3 + (2  3)} = 8  ( 3 + 2  3) 

  = 8  ( 4) = 8 + 4 = 12 

  5  [ 8  ( 13  2)]

K  2 L 2   12 N 12 

 a  {b  (c  d)}

‎  

K a  b + c + d a  b + c  d 

M a  b  c  d N a  b  c + d 

 a  (x + a)

  x L  x  2a M x + 2a N 2a  x 

 x  {a  (x  a)}

K 2x + 2a  2x  2a M 2x + a N x + 2a 

 2y  {2a  (2a + 2y)}

K 4a L  4a M  4y  4y 

  a + [ 6b  ( 3b)]

K  a + 3b L a + 3b M a  3b   3b  a 

 3y  4x + 2y  ‎‎

K 3y  ( 4x  2y) L 3y  (4x + 2y) 

 3y  (4x  2y) N 3y  ( 4x + 2y) 

enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 
 

 i.

ii. ‎

‎‎  

 iii. a + (b  c) = a + b  c 

 

K i  ii L i  iii M ii  iii  i, ii  iii 

 

 i.  ‎

‎‎ ‎‎

ii. [{( )}]

 iii. x  (x + 3y  2x) = 2x  3y 

 

K i  ii L i  iii M ii  iii  i, ii  iii 

 
 i. a + (b  c) = a + b  c ii. a  (b + c) = a  b + c 

 iii.  (a  b) =  a + b 

 

K i  ii  i  iii M ii  iii N i, ii  iii 

Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 


– 2a – [– 4b – {6c – (– 8a + 10b + 12c)}] 

a = 5, b = 2  c = 1

 – 6c – (– 8a + 10b + 12c) 

K – 2 L – 6  2 N 6

 – 4b – {6c – (8a + 10b + 12c)} 

K 50  58 M 60 N 672

 
 10x  (5y + 3z  5y) 

 

 L

M N

 

K 9y + 3z  3z 

M 5y  3z + 4y N 10x  5y + 3z 

5y + 3z  5y 

  = 3z 

 
K 10x  9y + 3z L 10x  9y  3z 

M 10x  y  3z  10x  3z 

10x  (5y + 3z  5y) 

  = 10x  ( 3z) 

  = 10x  3z 

 

  5  [ 8  { 4  ( 2  4)} + 13]

 
  6 L  4 M  3 N  2 

 
K  4 L  2 M 1  2 

 
K  10 L  9   8 N 4 

 5  [ 8  { 4  ( 2  4)} + 13] 

  =  5  [ 8  { 4 + 6} + 13] 

  =  5  [ 8  2 + 13] 

  =  5  [ 10 + 13] 

  =  5  3 

  =  8 

 
AwZwi³ m„Rbkxj cÖkœ I mgvavb  

 a16  3a8 + 1, a8  a4  1, a2 + ab + b2, a  b 

(a  b) (a2 + ab + b2) = a3  b3.





  1bs cª‡kœi mgvavb   

am  an = am + n, m, n
(am)n = amn. 

 

am  an = am  n; m n m  n, a ≠ 0. 

  

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

 = 

(a  b)(a2 + ab + b2) = a3  b3 

a16  3a8 + 1 

a8  a4  1 

 a8  a4  1       a16         3a8 + 1 
 a16  a12  a8 
 ()    (+)   (+)           

a8 + a4  1 

 a12  2a8 + 1 
a12  a8  a4 

       ()     (+)   (+)    

 

  a8 + a4 + 1 
 a8 + a4 + 1 

        (+)  ()   () 

 

       0  

   a8 + a4  1 

 a8 + a4  1 

a8   a4  1 

 () (+)   (+)
2a4 

 2a4. (Ans.) 

 A = x2 + 2x  3, B = x  2, C = x3  7x + 6

x = 3 C = 

A  B = C

C B

  2bs cª‡kœi mgvavb   
x = 3. 

 

C = x3  7x + 6 
  = (3)3  7  3 + 6 
  = 27  21 + 6 
  = 12 (Ans.) 

A = x2 + 2x  3 
 B = x  2 

  = A  B 

  = (x  2) (x2 + 2x  3) 
  = x3 + 2x2  3x  2x2  4x + 6 
  = x3  7x + 6 

  = C = 

A  B = C

B = x  2 
 C = x3  7x + 6 

 C  B 

  = x3  7x + 6  (x  2) 
 x  2     x3  7x + 6 

    x3  2x2 
x2 + 2x  3 

()  (+) 

     2x2  7x + 6 
     2x2  4x 
()     (+) 

 

   3x + 6 
  3x + 6 
            (+)   () 

 

  0  

  x2 + 2x  3. (Ans.) 

  a + [ 5b  { 9c + ( 3a  7b + 11c)}]

{ 9c + ( 3a  7b + 11c)}

 ‎ 2a + 2b  2c

 ‎‎

  3bs cª‡kœi mgvavb   
{ 9c + ( 3a  7b + 11c)} 

 = { 9c  3a  7b + 11c} 
 =  9c  3a  7b + 11c 
 =  3a  7b + 2c (Ans.)  

 a + [ 5b  { 9c + ( 3a  7b + 11c)}] 

 =  a + [ 5b  { 3a  7b + 2c}] 
 =  a + [ 5b + 3a + 7b  2c] 
 =  a + 3a  5b + 7b  2c 
 = 2a + 2b  2c (Ans.) 

2a + 2b  2c 2b 2c. 

2a  ( 2b + 2c)

=  3a  7b + 2c

2a  ( 2b + 2c)   ( 3a  7b + 2c) 

  = 2a + 2b  2c + 3a + 7b  2c 
  = 5a + 9b  4c (Ans.) 

 2a  3b + 5c, 2b  c + 4a, 15c  (3a + 9b + 13c)

 ‎
 ‎‎

 5 + (2a  3b + 5c) + [(2b  c + 4a)  

{15c  (3a + 9b + 13c)}]

  4bs cª‡kœi mgvavb   
= 2a  (3b  5c) 

 = 2b  (c  4a)

  = {2a  (3b  5c)}  {2b  (c  4a)} 

  = {2a  3b + 5c}  {2b  c + 4a} 

  = 2a  3b + 5c  2b + c  4a 

  =  2a  5b + 6c (Ans.) 

5 + (2a + 3b + 5c) + [(2b  c + 4a)  {15c  (3a + 9b + 13c)}] 

 = 5 + 2a  3b + 5c + [(2b  c + 4a)  {15c  3a  9b  13c}] 

 = 5 + 2a  3b + 5c + [(2b  c + 4a)  (2c  3a  9b)] 
 = 5 + 2a  3b + 5c + [2b  c + 4a  2c + 3a + 9b] 
 = 5 + 2a  3b + 5c + [11b  3c + 7a] 
 = 5 + 2a 3b + 5c + 11b  3c + 7a 
 = 5 + 9a  8b + 2c (Ans.) 

 
m„Rbkxj cÖkœe¨vsK DËimn 





 10  7 + 3  4 + 8,  5  [ 8 + { 4  ( 2  3)} + 13]

 ‎‎

 ‎‎

 ‎‎

10  7 + 3  (4  8);  11; 10  [7 + { 3 + (4 

 8)}] = 10  

 3x  4y  8z + 5, 8x  4y + 5z, 2x  4y + 6z

 ‎



‎‎

 2x  [(x  4y + 5z)  {(2x  4 y + 6z)  (3x  

4y  8z + 5)}  5]

 ( 3x + 4y) + ( 8z + 5); 6x  z;  4x + 4y + 9z. 

 
Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb 

 6x2  5x + 1  2x  1

  7bs cª‡kœi mgvavb   
= 6x2  5x + 1

= 2x  1  

6x2  3x

6x2  3x 

6x2  5x + 1  

   2x  1  
  12x3  10x2 + 2x   
      6x2 + 5x  1          
   12x3  16x2 + 7x  1

12x3  16x2 + 7x  1 

= 6x2  5x + 1 

= 2x  1 

)2x  1  6x2  5x + 1 (3x  1 

  6x2  3x  
    +  
   2x + 1 
   2x + 1  
   +   
  0 

 3x  1 

 a a6  a3  2 15 + 2a12  10a6.

a

(a2)
3

  8bs cª‡kœi mgvavb   

= 15 + 2a12  10a6 

a

2a12  10a6 + 15. (Ans.)  

= a6  a3  2

 (a2)
3
 = a6

 = (a6  a3  2)  a6 

  = a6  a6  a3  a6  2  a6 
  = a12  a9  2a6. (Ans.) 

= a6  a3  2

= 15 + 2a12  10a6 

  = 2a12  10a6 + 15

 )a6  a3  2  2a12  10a6 + 15 (2a6 + 2a3  4 

   2a12  2a9  4a6 
    + +  
   2a9  6a6 + 15 
   2a9  2a6  4a3 
   + +  
    4a6 + 4a3 + 15 
    4a6 + 4a3 + 8 
   +           
   7 

2a6 + 2a3  4  7. 

 3x  4y  8z + 5, x4 + x2 + 1  x2  x + 1


‎‎

 ‎‎

x2

  9bs cª‡kœi mgvavb   

= 3x  4y  8z + 5 

  = 3x  4y  (8z  5) 
  = 3x  {4y + (8z  5)} (Ans.) 

= x4 + x2 + 1

 = x2  x + 1 

x2

  = (x2  x + 1)  x2 
  = x2  x2  x  x2 + 1  x2 
  = x4  x3 + x2

  = (x4 + x2 + 1)  (x4  x3 + x2) 

  = x4 + x2 + 1  x4 + x3  x2 
  = x4  x4 + x2  x2 + 1 + x3 
  = 1 + x3. 

  1 + x3. 

)x2  x + 1  x4             + x2 + 1 (x2 + x + 1 

   x4  x3 + x2  
   () (+) ()  





  x3              + 1 
  x3  x2 + x 
    () (+) ()  
       x2  x + 1 
       x2  x +1 
      ()   (+) ()  
  0 

 x2 + x + 1. 

 A = x2 + xy  2y2  B = x  y 

x = 2  y = 1  B

A (x2)3

 A  B = x + 2y

  10bs cª‡kœi mgvavb   
x = 2 y = 1

 B = x  y 

  = 2  1 x y

= 1 (Ans.) 

A = x2 + xy  2y2

(x2)3 = x6 

  x6  (x2 + xy  2y2) 
  = x6  x2 + x6  xy  x6  2y2 
  = x8 + x7y  2x6y2 

  x8 + x7y  2x6y2 

A = x2 + xy  2y2 

B = x  y 

)x  y  x2 + xy  2y2 (x + 2y 

   x2  xy 
   ()  (+)  
  2xy  2y2 
  2xy  2y2  
   () (+)  
  0 

 A  B = x + 2y

 x2 + xy + y2, x – y, x4 + x2y2 + y4

x

 A  B AB = x3 – y3.

  11bs cª‡kœi mgvavb   
 x2 + xy + y2 x – y 

  x(x – y) + x2 + xy + y2  

  = x2 – xy + xy + x2 + y2 = 2x2 + y2 

A = x2 + xy + y2, B = (x – y) 

  AB = (x2 + xy +  y2) (x – y)  
  = x3 + x2y + xy2 – x2y – xy2 – y3  

  = x3 – y3  

= x4 + x2y2 + y4 = (x2)2 + 2 . x2 . y2 + (y2)2 – x2y2

= (x2 + y2)2 – (xy)2 
  = (x2 + y2 + xy) (x2 + y2 – xy) 

  
(x2 + xy +  y2) (x2 – xy + y2)

(x2 + xy + y2)
 

  = x2 – xy + y2 (Ans.) 

 
Aa¨vq mgwš^Z m„Rbkxj cÖkœe¨vsK DËimn 

 (x + 1) (x – 1)  (x2 + 1)

(x + 1) (x – 1) (x2 + 1) = x4 – 1.

 2x;  – 2. 

 x2 + xy + y2, x – y, x4y4 – 1  x2y2 + 1

 x

x3 – y3.

 2x2 + y2;  x2y2 – 1. 

 12a4 + 11a2 + 2  3a2 + 2

 4a2 + 1

 12a4 + 14a2 + 4;  36a6 + 57a4 + 28a2 + 4.

 a2 + ab + b2, a2 – ab + b2, a4 + a2b2 + b4 

 2ab;  a4 + a2b2 + b4.


