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2
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36x

y
 

  
16(2x)4 (3y)5

(3x)3 (2y)6

36x

y
 (Ans.) 

x3y + xy3

x2y3 + x3y2 

x3y + xy3

x2y3 + x3y2 

 x3y + xy3 = xy(x2 + y2) 

  x2y3 + x3y2 = x2y2(y + x) = x2y2(x + y) 

  xy 

xy
x2 + y2

xy(x + y)
 

 
x2 + y2

xy(x + y)
 (Ans.) 

(a – b)(a + b)

a3 – b3  

(a – b)(a + b)

a3 – b3  

(a – b)(a + b) a3 – b3 = (a – b)(a2 + ab + b2) 

  (a – b) 

 (a – b)
a + b

a2 + ab + b2  

 
a + b

a2 + ab + b2  (Ans.) 

x2 – 6x + 5

x2 – 25
 

x2 – 6x + 5

x2 – 25

     x2 – 6x + 5 

  = x2 – 5x – x + 5 

  = x(x – 5) –1(x – 5) = (x – 5)(x – 1) 

  = x2 – 25 = x2 – (5)2  = (x + 5)(x – 5) 

  (x – 5) 

(x – 5)
x – 1

x + 5
 

 
x – 1

x + 5
 (Ans.) 

x2 – 7x + 12

x2 – 9x + 20
 

x2 – 7x + 12

x2 – 9x + 20
 

 x2 – 7x + 12 

  =  x2 – 3x – 4x + 12 

  = x(x – 3) – 4(x – 3) 

  = (x – 3)(x – 4) 

   = x2 – 9x + 20 

   = x2 – 4x – 5x + 20 

   = x(x – 4) – 5(x – 4) = (x – 4)(x – 5) 

  (x – 4) 

 (x – 4)

x – 3

x – 5
  

x – 3

x – 5
  (Ans.) 

(x3 – y3) (x2 – xy + y2)

(x2 – y2)(x3 + y3)
 

(x3 – y3) (x2 – xy + y2)

(x2 – y2)(x3 + y3)
 

 (x3 – y3)(x2 – xy + y2) 

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

   (x2 – y2)(x3 + y3) 

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

  (x – y)(x2 – xy + y2) 

 (x – y)(x2 – xy + y2)

x2 + xy + y2

(x + y)2  

 
x2 + xy + y2

(x + y)2  (Ans.) 

a2 – b2 – 2bc – c2

a2 + 2ab + b2 – c2 

a2 – b2 – 2bc – c2

a2 + 2ab + b2 – c2  

= a2 −b2 −2bc − c2  

  = a2 – (b2 + 2bc + c2) 

  = a2 – (b + c)2 

  = (a + b + c)(a – b – c) 

  a2 + 2ab + b2 – c2 

  = (a + b)2 – c2 

  = (a + b + c)(a + b – c) 

  (a + b + c) 

 (a + b + c) 

a – b – c

a + b – c
 

 
a – b – c

a + b – c
 (Ans.) 

 

x2

xy
 , 

y2

yz
 , 

z2

zx
 

x2

xy
 , 

y2

yz
  

z2

zx
 

  xy , yz 

zx 

   = xyz 

  
x2

xy
 = 

x2  xyz

xy  xyz
 = 

x2z

xyz
 ; 

y2

yz
 = 

y2  xyz

yz  xyz
 = 

xy2

xyz
 

 
z2

zx
 = 

z2  xyz

zx  xyz
 = 

yz2

xyz
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x2z

xyz
 , 

xy2

xyz
 ,  

yz2

xyz
  (Ans.) 

x – y

xy
 , 

y – z

yz
 , 

z – x

zx
 

x – y

xy
 , 

y – z

yz
  

z – x

zx
 

  xy 

   yz 

   zx 

   xyz 

  
x – y

xy
 = 

(x – y)  xyz

xy  xyz
 = 

z(x – y)

xyz
 

   
y – z

yz
 = 

(y – z)  xyz

yz  xyz
 = 

x(y – z)

xyz
 

  
z – x

zx
 = 

(z – x)  xyz

zx  xyz
 = 

y(z – x)

xyz
 

 

z(x – y)

xyz
 , 

x(y – z)

xyz
 ,

y(z – x)

xyz
 (Ans.)

x

x – y
 , 

y

x + y
 ,

z

x(x + y)
 

x

x – y
 , 

y

x + y
 

z

x(x + y)
 

  x – y 

  x + y 

  x(x + y) 

   = x(x – y)(x + y) = x(x2 – y2) 

  
x

x – y
 = 

x  x(x2 – y2)

(x – y)  x(x2 – y2)
 = 

x2(x + y)

x(x2 – y2)
 

  
y

x + y
 = 

y  x(x2 – y2)

(x + y)  x(x2 – y2)
 = 

xy(x – y)

x(x2 – y2)
 

  
z

x(x + y)
 = 

z  x(x2 – y2)

x(x + y)  x(x2 – y2)
 = 

z(x – y)

x(x2 – y2)
 

 

x2(x + y)

x(x2 – y2)
 , 

xy(x – y)

x(x2 – y2)
  , 

z(x – y)

x(x2 – y2)
 (Ans.) 

x + y

(x – y)2 
, 

x – y

x3 + y3 
, 

y – z

x2 – y2 

x + y

(x – y)2 
, 

x – y

x3 + y3  
y – z

x2 – y2 

  (x – y)2 

  x3 + y3 = (x + y) (x2 – xy + y2) 

  x2 – y2 = (x + y)(x – y) 

   (x – y)2 (x + y)(x2 – xy + y2) 

  = (x – y)2 (x3 + y3) 

  
x + y

(x – y)2 = 
(x + y)  (x – y)2 (x3 + y3)

(x – y)2  (x – y)2(x3 + y3)
   

  = 
(x + y)(x3 + y3)

(x – y)2 (x3 + y3)
  

  
x – y

x3 + y3  = 
(x – y)  (x – y)2 (x3 + y3)

(x3 + y3)  (x – y)2(x3 + y3)
   

   = 
(x – y)

3

(x – y)2 (x3 + y3)
  

  
y – z

x2 – y2 = 
(y – z)  (x – y)

2
 (x3 + y3)

(x2 – y2)  (x – y)
2
(x3 + y3)

   

  = 
(y – z) (x – y)(x2 – xy + y2)

(x – y)2 (x3 + y3)
  

 

(x + y)(x3 + y3)

(x – y)2 (x3 + y3)
 , 

(x – y)3

(x – y)2 (x3 + y3)
 , 

(y – z) (x – y)(x2 – xy + y2)

(x – y)2 (x3 + y3)
 (Ans.)

a

a3 + b3 
, 

b

(a2 + ab + b2)
 , 

c

a3 – b3 

a

a3 + b3 , 
b

(a2 + ab + b2)
  

c

a3 – b3 

  a3 + b3 

  = (a + b)(a2 – ab + b2) 

  a2 + ab + b2 

  a3 – b3 

  = (a – b)(a2 + ab + b2) 

      (a + b)(a – b)(a2 – ab + b2)(a2 + ab + b2)  

  = (a3 + b3)(a3 – b3) 

  
a

a3 + b3 = 
a  (a3 + b3)(a3 – b3)

(a3 + b3)  (a3 + b3)(a3 – b3)
 = 

a(a3 – b3)

(a3 + b3)(a3 – b3)
 

  
b

a2 + ab + b2  = 
b  (a3 + b3) (a3 – b3)

(a2 + ab + b2)   (a3 + b3)(a3 – b3)
 

  = 
b(a – b)(a3 + b3)

(a3 + b3) (a3 – b3)
 

  
c

a3 – b3 = 
c  (a3 + b3)(a3 – b3)

(a3 – b3)  (a3 + b3)(a3 – b3)
 

  = 
c(a3 + b3)

(a3 + b3) (a3 – b3)
 

 

a(a3 – b3)

(a3 + b3)(a3 – b3)
, 

b(a – b)(a3 + b3)

(a3 + b3) (a3 – b3)
, 

c(a3 + b3)

(a3 + b3) (a3 – b3)
 (Ans.) 

1

x2 – 5x + 6
 , 

1

x2 – 7x + 12
 , 

1

x2 – 9x + 20
 

  
1

x2 – 5x + 6
 , 

1

x2 – 7x + 12
  

1

x2 – 9x + 20
 

x2 – 5x + 6 

  = x2 – 3x – 2x + 6 

  = x(x – 3) – 2(x – 3) = (x – 3)(x – 2) 

 x2 – 7x + 12 

  = x2 – 3x – 4x + 12 

  = x(x – 3) – 4(x – 3) = (x – 3)(x – 4) 

 x2 – 9x + 20 

  = x2 – 4x – 5x + 20 

  = x(x – 4) – 5(x – 4) = (x – 4)(x – 5) 

  (x – 2)(x – 3)(x – 4)(x – 5) 

1

x2 – 5x + 6
 = 

1

(x – 2)(x – 3)
 

   = 
(x – 2)(x – 3)(x – 4)(x – 5)

(x – 2)(x – 3)  (x – 2)(x – 3)(x – 4) (x – 5)
 

  = 
(x – 4)(x – 5)

(x – 2)(x – 3) (x – 4) (x – 5)

1

x2 – 7x + 12
 = 

1

(x – 3) (x – 4)
 

  =  
(x – 2)(x – 3)(x – 4)(x – 5)

(x – 3)(x – 4) (x – 2)(x – 3)(x – 4) (x – 5)
 

  = 
(x – 2)(x – 5)

(x – 2)(x – 3)(x – 4)(x – 5)
 

 
1

x2 – 9x + 20
 = 

1

(x – 4) (x – 5)
 



  = 
(x – 2)(x – 3)(x – 4)(x – 5)

(x – 4)(x – 5)  (x – 2)(x – 3)(x – 4) (x – 5)
 

  = 
(x – 2)(x – 3)

(x – 2)(x – 3)(x – 4)(x – 5)
 

 

 
(x – 4)(x – 5)

(x – 2)(x – 3) (x – 4) (x – 5)
 , 

(x – 2)(x – 5)

(x – 2)(x – 3)(x – 4)(x – 5)

(x – 2)(x – 3)

(x – 2)(x – 3)(x – 4)(x – 5)
 (Ans.) 

a – b

 a2b2 , 
b – c

b2c2  ,  
c – a

c2a2  

a – b

 a2b2 , 
b – c

b2c2     
c – a

c2a2  

  a2b2 

  b2c2 

 c2a2 

   a2b2c2 

 
a – b

 a2b2  =  
(a – b) a2b2c2

a2b2  a2b2c2  = 
c2(a – b)

a2b2c2  

  
b – c

b2c2  = 
(b – c) a2b2c2

b2c2  a2b2c2  = 
a2(b – c)

a2b2c2  

 
c – a

c2a2  = 
(c – a) a2b2c2

c2a2  a2b2c2  = 
b2(c – a)

a2b2c2  

 

c2(a – b)

a2b2c2  , 
a2(b – c)

a2b2c2  ,  
b2(c – a)

a2b2c2   (Ans.)

x – y

x + y
 , 

y – z

y + z
 , 

z – x

z + x
 

x – y

x + y
 , 

y – z

y + z
 

z – x

z + x
 

  x + y 

   y + z 

   z + x 

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

  
x – y

x + y
 = 

(x – y) (x + y)(y + z)(z + x)

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

  = 
(x – y)(y + z)(z + x)

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

  
y – z

y + z
 = 

(y – z) (x + y)(y + z)(z + x)

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

  = 
(y – z)(x + y)(z + x)

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

  
z – x

z + x
 = 

(z – x) (x + y)(y + z)(z + x)

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

  = 
(z – x)(x + y)(y + z)

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

(x – y)(y + z)(z + x)

 (x + y)(y + z)(z + x)
 , 

(y – z)(x + y)(z + x)

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

(z – x)(x + y)(y + z)

 (x + y)(y + z)(z + x)
  (Ans.) 

a – b

a
 + 

a + b

b
 

a – b

a
 + 

a + b

b
 = 

b(a – b) + a(a + b)

ab
 

  = 
ab – b2 + a2 + ab

ab
 = 

a2 + 2ab – b2

ab
  (Ans.) 

a

bc
 + 

b

ca
 + 

c

ab
 

a

bc
 + 

b

ca
 + 

c

ab
 = 

a . a + b  b + c  c

abc
 = 

a2 + b2 + c2

abc
  (Ans.) 

x – y

x
 + 

y – z

y
 + 

z – x

z
 

x – y

x
 + 

y – z

y
 + 

z – x

z
 = 

yz(x – y) + xz(y – z) + xy(z – x)

xyz
 

  = 
xyz – y2z + xzy – xz2 + xyz – x2y

xyz
 

  = 
3xyz – y2z – xz2 – x2y

xyz
 =  

3xyz – x2y – y2z – z2x

xyz
  (Ans.) 

x + y

x – y
 + 

x – y

x + y
 

x + y

x – y
 + 

x – y

x + y
 = 

(x + y)(x + y) + (x – y)(x – y)

(x + y)(x – y)
 

  = 
(x + y)2 + (x – y)2

(x + y)(x – y)
 

  = 
x2 + 2xy + y2 + x2 – 2xy + y2

x2 – y2  

  = 
2x2 + 2y2

x2 – y2  = 
2(x2 + y2)

x2 – y2   (Ans.) 

1

x2 – 3x + 2
 + 

1

x2 – 4x + 3
 + 

1

x2 – 5x + 4
 

1

x2 – 3x + 2
 + 

1

x2 – 4x + 3
 + 

1

x2 – 5x + 4
 

 = 
1

x2 – 2x – x + 2
 + 

1

x2 – 3x – x + 3
 + 

1

x2 – 4x – x + 4
 

 = 
1

x(x – 2) – 1(x – 2)
 + 

1

x(x – 3) – 1(x – 3)
 + 

1

x(x – 4) – 1(x – 4)
 

 = 
1

(x – 1) (x – 2)
 + 

1

(x – 3) (x – 1)
 + 

1

(x – 4) (x – 1)
 

 = 
(x – 3)(x – 4) + (x – 2)(x – 4) + (x – 2)(x – 3)

(x –1)(x – 2)(x – 3)(x – 4)
 

 = 
x2 – 7x + 12 + x2 – 6x + 8 + x2 – 5x + 6

(x –1)(x – 2)(x – 3)(x – 4)
  

 = 
3x2 – 18x + 26

(x –1)(x – 2)(x – 3) (x – 4)
  (Ans.) 

1

a2 – b2 + 
1

 a2 + ab + b2 + 
1

 a2 – ab + b2 

1

a2 – b2  +  
1

 a2 + ab + b2  +  
1

 a2 – ab + b2 

 = 
1

(a + b) (a – b)
 + 

1

 a2 + ab + b2 + 
1

 a2 – ab + b2 

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

(a + b)(a – b)(a2 + ab + b2)(a2 – ab + b2)
  

 = 
(a2 + b2)2 − (ab)2 + (a – b)(a3 + b3) + (a + b)(a3 – b3) 

(a3 − b3)(a3 + b3)
 

 = 
a4 + b4 + 2a2b2 – a2b2 + a4 +  ab3 − a3b − b4 + a4 − ab3 + a3b − b4

(a3 + b3)(a3 – b3)
 

 = 
3a4 + a2b2 – b4

(a3 + b3)(a3 – b3)
 (Ans.) 

1

x – 2
 + 

1

x + 2
 + 

4

x2 – 4

1

x – 2
 + 

1

x + 2
 + 

4

x2 – 4
 = 

x + 2 + x – 2

(x + 2)(x – 2)
 + 

4

(x)2 – (2)2 

  = 
x + 2 + x − 2

(x + 2)(x – 2)
 + 

4

(x + 2)(x − 2)
 

  = 
2x

(x + 2) (x − 2)
 + 

4

(x + 2) (x − 2)
 



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

  = 
2x + 4

(x + 2)(x − 2)
 = 

2(x + 2)

(x + 2)(x − 2)
 = 

2

x − 2
 (Ans.) 

1

x2 –1
 + 

1

x4 – 1
 + 

4

x8 –1
  

1

x2 –1
 + 

1

x4 – 1
 + 

4

x8 –1
 = 

1

x2 –1
 + 

1

(x2 + 1)(x2 – 1)
 + 

4

x8 –1
  

  = 
x2 + 1 + 1

(x2 + 1)(x2 – 1)
 + 

4

x8 –1
  

  = 
x2 + 2

x4 – 1
 + 

4

x8 –1
 = 

x2 + 2

x4 – 1
 + 

4

(x4)
2
 – (1)2

  

  = 
x2 + 2

x4 – 1
 + 

4

(x4 + 1)(x4 –1)
  

  = 
(x2 + 2)(x4 + 1) + 4

(x4 + 1)(x4 – 1)
 = 

x6 + x2 + 2x4 + 2 + 4

(x4 + 1)(x4 – 1)
 

  = 
x6 + 2x4 + x2 + 6

(x4)2 –1
 = 

x6 + 2x4 + x2 + 6

x8 –1
 (Ans.) 

a

x – 3
 – 

a2

x2 – 9
 

a

x – 3
 – 

a2

x2 – 9
 = 

a

x – 3
 – 

a2

(x + 3)(x – 3)
 

  = 
a(x + 3) – a2

(x + 3)(x – 3)
 = 

ax + 3a – a2

x2 – 9
  (Ans.) 

1

y(x – y)
 – 

1

x(x + y)
 

1

y(x – y)
 – 

1

x(x + y)
 

 = 
x(x + y) – y(x – y)

xy(x + y)(x – y)
 = 

x2 + xy – xy + y2

xy(x2 – y2)
 = 

x2 + y2

 xy(x2 – y2)
 (Ans.) 

x + 1

1 + x + x2 – 
x – 1

1 – x + x2 

x + 1

1 + x + x2  –  
x – 1

1 – x + x2 

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

(1 + x + x2)(1 – x + x2)
 

  = 
x3 + 1 – (x3 – 1)

(1 + x + x2) (1 – x + x2)
  = 

x3 + 1 – x3 + 1

(1 + x2)2 – (x)2 = 
2

1 + 2x2 + x4 – x2 

  = 
2

1 + x2 + x4 = 
2

x4 + x2 + 1
  (Ans.) 

a2 + 16b2

a2 – 16b2 – 
a – 4b

a + 4b
 

a2 + 16b2

a2 – 16b2 – 
a – 4b

a + 4b
 = 

a2 + 16b2

a2 – (4b)2 – 
a – 4b

a + 4b
 

  = 
a2 + 16b2

(a + 4b)(a – 4b)
 – 

a – 4b

a + 4b
 = 

a2 + 16b2– (a – 4b)(a – 4b)

(a + 4b)(a – 4b)
 

  = 
a2 + 16b2 – (a2 – 8ab + 16b2)

a2 – 16b2  

  = 
a2 + 16b2 – a2 + 8ab – 16b2

a2 – 16b2  = 
8ab

a2 – 16b2  (Ans.) 

1

x – y
  – 

x2 – xy + y2

x3 + y3  

 
1

x – y
  – 

x2 – xy + y2

x3 + y3  

  =  
1

x – y
 – 

(x2 – xy + y2)

(x + y)(x2 – xy + y2)
  

  = 
1

x – y
 − 

1

x + y
 = 

x + y − (x − y)

(x −y)(x + y)
  

  = 
x + y − x + y

 (x−y) (x + y)
 = 

2y

(x − y)(x + y)
 = 

2y

x2 − y2 (Ans.) 

x – y

xy
 + 

y – z

yz
 + 

z – x

zx
 

x – y

xy
 + 

y – z

yz
 + 

z – x

zx
 = 

z(x – y) + x(y – z) + y(z – x)

xyz
 

  = 
xz – yz + xy –xz + yz – xy

xyz
 = 

0

xyz
 = 0 (Ans.) 

x – y

(x + y)(y + z)
 + 

y – z

(y + z)(z + x)
 + 

z – x

(z + x)(x + y)
 

x – y

(x + y)(y + z)
 + 

y – z

(y + z)(z + x)
  + 

z – x

(z + x)(x + y)
 

  = 
(x – y)(z + x) + (y – z)(x + y) + (z – x)(y + z)

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

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

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

  = 
x2 + y2 + z2 – xy – yz – zx

(x + y)(y + z)(z + x)
(Ans.) 

y

(x – y)(y – z)
 + 

x

(z – x)(x – y)
 + 

z

(y – z)(z – x)
 

y

(x – y)(y – z)
 + 

x

(z – x)(x – y)
 + 

z

(y – z)(z – x)
 

  = 
y(z – x) + x(y – z) + z(x – y)

(x – y)(y – z)(z – x)
 

  = 
yz − xy + xy − xz + xz – yz

(x – y)(y – z)(z – x)
 = 

0

(x – y)(y – z)(z – x)
 

  = 0 (Ans.) 

1

x + 3y
 + 

1

x – 3y
 – 

2x

x2 – 9y2 

1

x + 3y
 + 

1

x – 3y
 – 

2x

x2 – 9y2 

  = 
x – 3y + x + 3y

(x + 3y)(x – 3y)
 – 

2x

x2 – 9y2 

  = 
2x

x2 – 9y2 – 
2x

x2 – 9y2  = 
2x – 2x

x2 – 9y2 = 
0

x2 – 9y2 = 0 (Ans.) 

1

x – y
  – 

2

2x + y
 + 

1

x + y
 – 

2

2x – y
 

1

x – y
  – 

2

2x + y
 + 

1

x + y
 – 

2

2x – y
 

  = 
1

x – y
  + 

1

x + y
 – 

2

2x + y
 – 

2

2x – y
 

  = 
x + y + x – y

(x – y)(x + y)
 – ( )

2

2x + y
 + 

2

2x – y
 

  = 
2x

x2 – y2 – 
2(2x – y) + 2(2x + y)

(2x + y)(2x – y)
 

  = 
2x

x2 – y2 – 
4x – 2y + 4x + 2y

(2x + y)(2x – y)
 

  = 
2x

x2 – y2 – 
8x

4x2 – y2 = 
2x(4x2 – y2) – 8x(x2 – y2)

(x2 – y2)(4x2 – y2)
 

  = 
8x3 – 2xy2 – 8x3 + 8xy2

(x2 – y2)(4x2 – y2)
 = 

6xy2

(x2 – y2)(4x2 – y2)
 (Ans.) 

1

x – 2
 – 

x – 2

x2 + 2x + 4
  + 

6x

x3 + 8
  

1

x – 2
 – 

x – 2

x2 + 2x + 4
   + 

6x

x3 + 8
  

  = 
(x2 + 2x + 4) – (x – 2) (x – 2) 

(x – 2)(x2 + 2x + 4)
  + 

6x

x3 + 8
  

  = 
x2 + 2x + 4 – (x2 – 2x – 2x + 4)

x3 − 8
  + 

6x

x3 + 8
  

  = 
x2 + 2x + 4 – x2 + 4x – 4

x3 − 8
  + 

6x

x3 + 8
  

  = 
6x

x3 – 8
 + 

6x

x3 + 8
 = 

6x(x3 + 8) + 6x(x3 – 8)

(x3 – 8)(x3 + 8)
  



  = 
6x4 + 48x + 6x4 – 48x

(x3)
2
 – (8)

2   = 
12x4

 x6 – 64
 (Ans.) 

1

x – 1
 – 

1

x + 1
 – 

2

x2 + 1
 + 

4

x4 + 1
 

1

x – 1
 – 

1

x + 1
 – 

2

x2 + 1
 + 

4

x4 + 1
 

  = 
x + 1 – (x –1)

(x –1)(x + 1)
 – 

2

x2 + 1
 + 

4

x4 + 1
 

  = 
x + 1 – x + 1

x2 – 1
 – 

2

x2 + 1
 + 

4

x4 + 1
  

  = 
2

x2 – 1
 – 

2

x2 + 1
 + 

4

x4 + 1
 = 

2(x2 + 1) – 2(x2 – 1)

(x2 –1)(x2 + 1)
 + 

4

x4 + 1
 

  = 
2x2 + 2 – 2x2 + 2

(x2 –1)(x2 + 1)
 + 

4

x4 + 1
 

  = 
4

x4 – 1
 + 

4

x4 + 1
 = 

4(x4 + 1) + 4(x4 – 1)

(x4 – 1)(x4 + 1)
  

  = 
4x4 + 4 + 4x4 – 4

(x4)
2
 – (1)

2  = 
8x4

x8 –1
 (Ans.) 

x – y

(y – z)(z – x)
 + 

y – z

(z – x)(x – y)
  + 

z – x

(x – y)(y – z)
  

 
x – y

(y – z)(z – x)
 + 

y – z

(z – x)(x – y)
  + 

z – x

(x – y)(y – z)
  

  = 
(x – y)(x – y) + (y – z)(y – z) + (z – x)(z – x)

(x – y)(y – z)(z – x)
 

  = 
(x – y)

2
 + (y – z)

2
 + (z – x)

2

(x – y)(y – z)(z – x)
 

  = 
(x2 – 2xy + y2) + (y2 – 2yz + z2) + (z2 – 2zx + x2)

(x – y)(y – z)(z – x)

=
x2 − 2xy + y2 + y2 − 2yz + z2 + z2 – 2zx + x2

 (x – y)(y – z)(z – x)
 

  = 
(2x2 + 2y2 + 2z2 − 2xy − 2yz − 2zx)

(x − y)(y − z)(z − x)
  

  = 
2(x2 + y2 + z2 − xy− yz − zx)

(x − y)(y − z)(z − x)
 (Ans.) 

1

a – b – c
  + 

1

a – b + c
 + 

a

a2 + b2 – c2 – 2ab
 

1

a – b – c
 + 

1

a – b + c
 + 

a

a2 + b2 – c2 – 2ab
 

  = 
a – b + c + a – b – c

(a – b – c)(a – b + c)
 + 

a

a2 + b2 – c2 – 2ab
 

  = 
 2a – 2b

(a – b)
2
 – (c)

2 + 
a

a2 + b2 – c2 – 2ab
 

  = 
2a − 2b

a2 − 2ab + b2 − c2 + 
a

a2 + b2 − c2 − 2ab
 

  = 
2a − 2b + a

a2 − 2ab + b2 − c2 = 
 3a – 2b

a2 – 2ab + b2 – c2 

  = 
 3a – 2b

a2 + b2 – c2  – 2ab
 (Ans.) 

1

a2 + b2 – c2 + 2ab
 + 

1

b2 + c2 – a2 + 2bc
 + 

1

c2 + a2 – b2 + 2ca
  

1

a2 + b2 – c2 + 2ab
  + 

1

b2 + c2 – a2 + 2bc
  + 

1

c2 + a2 – b2 + 2ca
 

 = 
1

(a + b)2 – c2 + 
1

(b + c)2 – a2 + 
1

(c + a)2 – b2 

 = 
1

(a + b + c)(a + b – c)
 + 

1

(b + c + a)(b + c – a)
  + 

1

(c + a + b)(c + a – b)
 

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

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 

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

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 

  = 
2b(c + a – b) + 2ca – a2 + b2 – c2

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 

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

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 

  = 
2ab + 2bc + 2ca – a2 – b2 – c2

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 (Ans.) 
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 m n
m

n

n  0 n  0 n = 0 n  0  

 
x2 + 1

x2 − 1

x + 2

x(x + 1)

2x + 1

x

x2 + x + 1

x(x + 2)
 

 

m  m
m

n
3  5 3  5 

  

 

i. 
m

n
  n  0 

ii. 
1

2

 iii. 
a + b

b
 

i  ii i  iii ii  iii i, ii  iii 
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p2 + 3p

p2 −9
  



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

1

p−3
 

p−3

p
 

p

p−3
 

p

p + 3
 

 
66

44
  

3

2

6

4

6

2

2

3
 

 
a2 – 4a + 4

 a2 – 22   

a+ 2

a – 2
 

a – 2

a + 2
 

(a – 2)2

a + 2

a – 2

a2 – 4
  

 
x2 + 2x

x2 − 4

x

 x + 2

1

 x − 2

x

 x − 2

x2

 x − 2
 

 
x4y − x2y3

x5 − x4y

xy(x + y)

x2

y(x + y)

x2

x(x + y)

x2

x2 − y2

x2y2  

 
x2 − 6x + 5

x2 − 25
 

x − 1

x + 5
 

x + 1

x − 5
 

x − 1

x − 5
 

x − 5

x + 5
 

 
24(x3 − 1)

8(x2 + 1)(x2 + x + 1)
 

3(x − 1)

(x2 + 1)
 

(x3 − 1)

3(x2 + 1)
 

3

x2 + x + 1
 

3(x2 + 1)

(x2 + x + 1)
  

 
a − 1

a2 − 6a + 5
 

1

a − 3
 

1

a − 5
 a − 3 a − 5   

  
 

i.  
3x

4x − x2

3

4 −x
 

ii.  
ax + ay

ab

x + y

ab

 iii. 
x + y

x3 + y3

1

x2 − xy + y2 

i  ii i  iii ii  iii i, ii  iii 

  

6a(a + b)2

9a2(a2 − b2)

 

(a + b) (a − b) a2 − b2 a2 + b2  

 

(a + b) 3(a + b) 6a(a + b) 3a(a + b)  

 
2(a + b)

3(a − b)

2(a + b)

3a(a − b)

2(a + b)

(a − b)

3(a + b)

2a(a − b)
  

6a(a + b)2

9a2(a2 − b2)
 = 

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

3  3a  a(a + b)(a − b)
 = 

2(a + b)

3a(a − b)
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2a

x2y
 , 

3b

2xy2 
, 

a + b

xy
 

2a

2x2y2 
, 

3b

2x2y2 
, 

a + b

2x2y2

2ax2y3

2x4y4
, 

3bx3y2

2x4y4  , 
2x3y2 (a + b)

2x2y2  

4ay

2x2y2 
, 3bx

2x2y2 
, 2axy + 2bxy

2x2y2  

2ay

2x2y2 
, 3bx

2x2y2 
, axy + bxy

2x2y2  

 
a

bc
 , 

b

ca

a

abc
 , 

b

abc

a2

abc
 , 

b2

abc

a

abc
 , 

b2

abc

a2

abc
 , 

b

abc
 

 
a − b

a
 , 

a + b

b
  

a(a − b)

ab
 , 

b(a + b)

ab
 

b(a − b)

ab
 , 

a(a + b)

ab
  

ab

 a − b
 , 

ab

a + b
 

ab

b(a − b)
 , 

ab

a( a + b)
   

  
 

x

y
 , 

a

b
 , 

m

n

i. ybn 

ii. yn  

 iii. 

xbn

ybn
 , 

ayn

ybn
 , 

myb

ybn
 

i  ii i  iii ii  iii i, ii  iii 

  
  

a − b

ab
 , 

b − c

bc

 

ab bc ca abc  

 
a − b

abc
 , 

b − c

abc
 

c(a − b)

abc
 , 

a(b − c)

abc

a(a − b)

abc
 , 

b(b − c)

abc

ab(a − b)

abc
 , 

bc(b − c)

abc
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7

36
 + 

5

36
 =  

3

9
 

4

6

12

6
 

9

6
 

 
a

a − b
 + 

b

a + b
 =



a2 + 2ab − b2

a2 − b2

a2 + 2ab + b2

a2 − b2

a2 − 2ab + b2

a2 − b2

a2 − 2ab − b2

a2 − b2  

 
x + y

x
  + 

x − y

x
 

1 2 3 4 

 
x + y

x
 + 

x − y

y
 

 
x + y

y

x − y

xy

x2 + y2

xy

x2 − y2

xy
 

 
a

a − b
 + 

b

b − a
 

1 2 3 4 

 
2a

3x2y
 + 

3b

2xy2 =

4ay + 9bx

6x3y3  
4ay + 9bx

6x2y2  
5ab

6x2y2 
2a + 3b

5x2y2   

 
x

(x + 1)2 + 
1

(x + 1)2 

x

x + 1

1

(x + 1)2 
x

(x + 1)2 
1

x + 1
  

  
 

i. 
a

b
 + 

c

b
 = 

a + c

b
ii.   

a

b
 + 

c

d
 = 

a + c

bd
 

 iii. 
x

a
 + 

y

b
 + 

z

c
 = 

xbc + acy + abz

abc
 

i  ii i  iii ii  iii i, ii  iii 

(ii) 
a

b
 + 

c

d
 = 

ad

bd
 + 

bc

bd
 = 

ad + bc

bd
; 

  


1

x + 2
 , 

4

x2 − 4

 

(x + 2) (x − 4) (x + 4) (x + 2)(x−2) 

 

(x + 2) (x−2) (x2−2) (x + 2)(x−2) 

(x + 2) x2−4)

 = (x + 2)(x−2) 

 
2

x + 2

2

x−2

1

x−2

1

x + 2
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a + b

ab
 + 

a – b

 ab
 = ?  

2

a
 

2

b

4

b

3

b
 

 
8a

3x
 − 

5a

3x
 

a

x

3a

x

2a

x
− 

9

x
 

8a

3x
 − 

5a

3x
 = 

8a − 5a

3x
 = 

3a

3x
 = 

a

x
 

 
a2

a + b
 − 

b2

a + b
 = 

a + b a − b −1 1 

 
1

a + b
  

1

a − b

2

2

a2 − b2 − 2
2a

a2 − b2 − 2

2 − 
2

a2 − b2 2 − 
2a

a2 − b2   

 
1

a + b
 + 

1

a − b
 = 

a − b + a + b

(a + b)(a − b)
 = 

2a

a2 − b2  

  
 

i. 
3x

a
 − 

2x

3a
 = 

7x

3a
 ii. 

15p

4a
 − 

p

2a
 = 

12p

4a
 

 iii. 
x

x2 − y2 − 
1

x + y
 = 

y

x2 − y2 

i  ii i  iii ii  iii i, ii  iii 

  


a

a−b
 

c

a3−b3

 

a3 + b3 a3 − b3 (a−b) (a2 + ab + b2)  

 
a3 + a2b + ab2 − c

a3 − b3

a2 + a2b + ab2 − c

a3 − b3

a3 + a2b + ab2 − c

a3 − b3

a3 − a2b + ab2 − c

a3 − b3  

mKj  †evW© ci xÿ vi  enywbe©vPwb cÖ‡kœvËi  we‡køl Y 

  

 
x3 + 3x4

x + 3x2  

x2 x + 1 x x3  

 
x − y

x
 − 

x + y

y

− (x2 + y2)

xy
 

− (x2 − y2)

xy

(x − y)2

xy
  

(x + y)2

xy
  

 
x – y

xy
 + 

y – z

yz
 + 

z + x

zx
 =  



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

2x

yz
 

2

xyz
 

z

2

2

z
  

 
1

x – 3
 – 

1

x + 3
 – 

6

x2 – 9
 = 

0 6 
12

x2 – 9
 

2x

x2 – 9
  

 
x2 – x – 6

x2 – 5x + 6
  

x – 3

x – 2

x – 2

x – 3

x + 2

x – 2

x – 2

x + 2
  

 
x2 – 7x + 12

x2 – 6x + 9
  

x – 4

x – 3

x + 4

x – 3

x – 4

x + 3

x + 4

x + 3
  

 
x2 – 6x + 9

x2 – 9
  

x – 3

x + 3

(x – 3)2

x2 – 9

x + 3

x – 3

(x + 3)2

x2 – 9
  

 
y

y + 1
 – 

y

1 – y
 

2y

1 – y2

2y

y2 – 1

– 2y2

y2 – 1

– 2y2

1 – y2  

 
x3 + 3x2

 x2 – 9
 

x2

x – 3

x2

x + 3

x

x – 3

x + 3

x – 3
  

 
x2 – 1

x + 1
  

x x + 1 x – 1 x2 + 1  

x2 – 1

x + 1
 = 

x2 – 12

x + 1
 = 

(x + 1) (x – 1)

x + 1
 = x – 1  

 
x2 – 7x + 12

x2 – 9x + 20
 

 

x – 3

x – 5

x – 4

x – 5

x – 4

x – 3

x – 5

x – 3
  

x2 – 7x + 12

x2 – 9x + 20
 = 

x2 – 4x – 3x + 12

x2 – 5x – 4x + 20
 

  = 
x(x – 4) – 3(x – 4)

x(x – 5) – 4(x – 5)
 = 

(x – 4) (x – 3)

(x – 4) (x – 5)
 = 

x – 3

x – 5
 

 
1

x + y
 + 

1

x – y
  

2x

x2 – y2

y

x2 – y2

x

x2 – y2 
2y

x2 – y2  

1

x + y
 + 

1

x – y
 = 

x – y + x + y

(x + y) (x – y)
 = 

2x

x2 – y2 

 
x2

x2 – 16
  –  

x

x + 4
 =  

2x2

x2 – 16

4x

x2 – 16

2x(x – 2)

x2 – 16

– 4x

x2 – 16
 

 
x2

x2 − 16
 − 

x

x + 4
 = 

x2

(x + 4) (x − 4)
 − 

x

x + 4
  

  = 
x2 − x(x − 4)

(x + 4) (x − 4)
= 

x2 – x2 + 4x

x2 – 16
 = 

4x

x2 − 16
 

 
x2 – 7x + 12

x2 – 9x + 20
  

x – 3

x – 5

x – 1

x – 5

x – 2

x – 3

x – 2

x – 5
  

x2 − 7x + 12

x2 − 9x + 20
 = 

x2 − 4x − 3x + 12

x2 − 5x − 4x + 20
 

  = 
x(x − 4) −3(x − 4)

x(x − 5) − 4(x − 5)
 = 

(x − 4) (x − 3)

(x − 4) (x − 5)
 = 

x − 3

x − 5
  

 
1

x–y
 

–xy

x3–y3  

– (x2 + y2)

(x – y) (x2 + xy + y2)
 

x2 + y2

x2 – xy + y2 

x2 + y2

(x – y) (x2 + xy + y2)
 

x2 + y2

(x – y)(x2 + xy + y2)
 

1

x − y
 − 

xy

x3 − y3 = 
1

x − y
 − 

xy

(x − y) (x2 + xy + y2)
 

  = 
x2 + xy + y2 − xy

(x − y) (x2 + xy + y2)
 = 

x2 + y2

(x − y) (x2 + xy + y2)
 

 
a2 – 6a + 5

a2 – 25
  

a – 1

a + 5

a + 5

a – 1

a – 5

a + 5

a – 3

a + 5
  

a2 − 6a + 5

a2 − 25
 = 

a2 − 5a − a + 5

a2 − 25
 = 

a(a − 5) − 1(a − 5)

a2 − 25
 

  = 
(a − 5)(a − 1)

(a + 5)(a − 5)
 = 

a − 1

a + 5
 

 
a

bc
 + 

c

ab
 + 

b

ac
 =  

b2 + 2ac

abc

a2 + 2bc

abc

c2 + 2ab

abc

a2 + b2 + c2

abc
 

 
x

y
 

x2

xy

x3

y3

x2

y2

xy

xy2 

 
x2 + 4x + 4

x2 – 4
 

x + 2

x – 2

x – 2

x + 2

x2 + 4x + 4

x – 2

x2 + 4x + 4

x + 2
  

 
x2 + 4x + 4

x2 − 4
 = 

x2 + 2x + 2x + 4

(x + 2)(x − 2)
 = 

(x + 2)(x + 2)

(x + 2)(x − 2)
 = 

x + 2

x − 2
 

 
1

x + y
 + 

1

x – y
 

x

x2 – y2

y

x2 – y2

2x

x2 – y2

2y

x2 – y2  

 
1

x + y
 + 

1

x − y
 = 

x − y + x + y

(x + y)(x − y)
 = 

2x

x2 − y2 

 
x2 + 3x

x2 – 9
 

x

x + 3

1

x – 3

1

x  + 3

x

x – 3
  

 
x2 + 3x

x2 − 9
 = 

x(x + 3)

(x + 3)(x − 3)
 = 

x

x − 3
 

 
x2 – 6x + 5

x2 + 4x – 45
 

x + 1

 x + 9

x – 1

x + 9

x + 9

x – 1

x – 1

x – 9
  

 
x2 − 6x + 5

x2 + 4x − 45
 = 

x2 − 5x − x + 5

x2 + 9x − 5x − 45
 = 

x(x − 5) − 1(x − 5)

x(x + 9) − 5(x + 9)
 

 = 
(x − 5)(x − 1)

(x − 5)(x + 9)
 = 

x − 1

x + 9
 

 
x3y – xy3

x2y3 + x3y2 

1

xy

x – y

xy

x + y

xy

x2 – y2

xy
  

 
x3y − xy3

x2y3 + x3y2 = 
xy(x2 − y2)

x2y2(y + x)
 = 

xy(x + y)(x − y)

x2y2(x + y)
 = 

x − y

xy
 

 
x2 – 6x + 5

x2 – 1
 



x – 5

x + 1

x + 1

x – 5

x – 1

x + 1

x – 5

x – 1
 

 
1

a + 2
 – 

1

a – 2
 + 

4

a2 + 4
 

– 
32

2a3 – 8
– 

32

a4 – 16

32

a3 –16

32

a4 + 16
 

 
x2 – x – 30

x2 – 36
 

x + 5

x – 6

x + 5

x + 6

x – 5

x + 6

x – 5

x – 6
  

 
x2 − 7x + 12

x2 − 9x + 20
 

 
x − 4

x − 5
 

x − 3

x − 5
 

x − 3

x − 4
 

x − 5

x − 3
   

 
x − y

xy
 + 

y − z

 yz
  + 

z − x

zx
 =   

0 1
1

xyz
 2  

 
x − y

xy
 + 

y − z

yz
 + 

z − x

zx
 = 

xz − yz + xy − xz + yz − xy

xyz
 = 

0

xyz
 = 0 

 
x3 + 1

(x + 1)2 − 3x
 = 

x − 4

x + 4
 

x + 4

x − 4
 

x − 1

x + 4
 x + 1  

 
x3 + 1

(x + 1)2 − 3x
 = 

(x + 1)(x2 − x + 1)

 x2 + 2x + 1 − 3x
 = 

(x + 1) (x2 − x + 1)

x2 − x + 1
 = x + 1 

 
a4b2c

a3bc
 

ab2
a2b

c
 

ab

c
 ab 

 
x2

x2 − 16
 − 

x

x + 4
 =

2x2

x2 − 16
 

4x

x2 − 16
 

2x(x − 2)

x2 − 16
  

−4x

x2 − 16
  

 
m

n
 − 

n

m
 = 

m − n

mn
 

m − n

mn
  

m2 − n2

mn
  

n2 − m2

mn
  

 
1

x + y
 + 

1

x − y
 

x

x2 − y2 
y

x2 − y2 
2x

x2 − y2 
2y

x2 − y2   

 
a

a + b
 + 

ab

a2 − b2    

ab

a2 − b2 
a2b

a2 − b2 
ab2

a2 − b2 
a2

a2 − b2   

  

 
x3y2 − x2y3

x3y − xy3   

 i.
xy

x + y
 ii.

x2y

x2 + xy
 iii.

xy2

xy + y2

 

  i  ii  i  iii  ii  iii  i, ii  iii  

  

x2 + x − 12

x2 + 2x −15
 

 

(x − 3)(x − 4) (x − 3)(x + 4)

(x + 3)(x − 4) (x + 3) (x + 4)  

 
1

x + 5

− 1 1 x + 4 x + 5 

  m„Rbkxj Ask   

gv÷ vi  †UªBbvi  c¨v‡bj - KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl ‡Y cÖYxZ A wZwi ³  m„Rbkxj  cÖkœ I  mgvavb 

 


x

xy
 

1

yz
 

x

z

 19bs cÖ‡kœi mgvavb  


 


x

xy
, 

1

yz

x

z
 

xy, yz z = xyz 

xyz  xy = z,  
x

xy
 = 

x  z

xy  z
 = 

xz

xyz
  

xyz  yz = x,  
1

yz
 = 

1  x

yz  x
 = 

x

xyz
 

xyz  z = xy,  
x

z
 = 

x  xy

z  xy
 = 

x2y

xyz
 

xz

xyz
, 

x

xyz
 

x2y

xyz
 (Ans.) 


x

xy
 + 

1

 yz
 + 

x

z
 

 = 
xz + x + x2y

xyz
 

 = 
x(z + 1 + xy)

xyz
 = 

xy + z + 1

yz
  (Ans.) 



x3 − 3x2 −10x, x3 + 6x2 + 8x, x4 −5x3 −14x2



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

= 0
7x

x3 + 3x2 + 2x + 1

 25bs cÖ‡kœi mgvavb  



 

 x3 −3x2 −10x 

 = x(x2 −3x −10) = x(x2 −5x + 2x −10) 

 = x{x(x −5) + 2(x − 5)} = x (x −5) (x + 2) 

x3 + 6x2 + 8x  

 = x(x2 + 6x + 8) = x(x2 + 4x + 2x + 8) 

 = x{x(x + 4) + 2(x + 4)} = x(x + 4) (x + 2) 

= x4 −5x3 −14x2  

 = x2(x2 −5x −14) = x2(x2 −7x + 2x −14) 

 = x2 {x(x −7) + 2(x −7)} = x2 (x − 7) (x + 2) 

= x2(x −5)(x + 4) (x −7) (x + 2) 

= x(x + 2) (Ans.) 


x4 −5x3 −14x2 = 0 

 x2 (x −7)(x + 2) = 0  [

x2 = 0  x − 7 = 0  x + 2 = 0 

    x = 0            x = 7        x = − 2 

x = 0
7x

x3 + 3x2 + 2x + 1
 = 

7  0

03 + 3  02 + 2  0 + 1
 = 

0

1
 = 0 (Ans.) 

x = 7 
7x

x3 + 3x2 + 2x + 1
  = 

7  7

73 + 3  72 + 2  7 + 1
 

 = 
49

343 + 147 + 14 + 1
 

 = 
49

505
 (Ans.) 

x = −2 
7x

x3 + 3x2 + 2x + 1
 = 

7.(−2)

(−2)3 + 3(−2)2 + 2(−2) + 1
 

 = 
−14

−8 + 12 −4 + 1
 

 = 
−14

1
 = −14 (Ans.) 



x2 – x – (a + 1) (a + 2) , 
1

a2 + b2 – c2 + 2ab
 , 

1

b2 + c2 – a2 + 2bc
, 

1

c2 + a2 – b2 + 2ca
 

 31bs cÖ‡kœi mgvavb  

 x2 – x – (a + 1) (a + 2) 

 = x2 – x – (a + 1) (a + 1 + 1) 

 = x2 – x – p(p + 1)  [a + 1 = p 

= x2 – x – p2 – p 

 = x2 – p2 – x – p 

 = (x + p) (x – p) – 1 (x + p) 

 = (x + p) (x – p – 1) 

 = (x + a + 1) (x – a – 1 – 1) [p-

= (x + a + 1) (x – a – 2)  (Ans.) 

 = a2 + b2 – c2 + 2ab 

  = a2 + 2ab + b2 – c2 

  = (a + b)2 – c2 

  = (a + b + c) (a + b – c) 

 = b2 + c2 – a2 + 2bc 

  = b2 + 2bc + c2 – a2 = (b + c)2 – a2 

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

 = c2 + a2 – b2 + 2ca 

  = c2 + 2ca + a2 – b2 = (c + a)2 – b2 

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

 (a + b + c)  (Ans.) 


1

a2 + b2 – c2 + 2ab
  + 

1

b2 + c2 – a2 + 2bc
  + 

1

c2 + a2 – b2 + 2ca
 

 = 
1

(a + b)2 – c2  + 
1

(b + c)2 – a2  + 
1

(c + a)2 – b2 

 = 
1

(a + b + c)(a + b – c)
 + 

1

(b + c + a)(b + c – a)
  + 

1

(c + a + b)(c + a – b)
 

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

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 

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

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 

  = 
2b(c + a – b) + 2ca – a2 + b2 – c2

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 

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

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 

 = 
2ab + 2bc + 2ca – a2 – b2 – c2

(a + b + c)(a + b – c)(b + c – a)(c + a – b)
 (Ans.) 



1

x − 2
 , 

x −2
 x2 + 2x + 4

, 
6x

x2 + 8

 23bs cÖ‡kœi mgvavb  

 x3 + 8 = (x)3 + (2)3 

  = (x + 2) {(x)2 −x.2 + (2)2} 

  = (x + 2) (x2 −2x + 4) (Ans.) 

 (x −2)  

x2 + 2x + 4 

x3 + 8 

 = (x + 2)(x2 −2x + 4) [

 = (x −2)(x2 + 2x + 4) (x + 2)(x2 −2x + 4) 

 = (x3 − 8)(x3 + 8) 

 
1

x −2
 = 

(x2 + 2x +4)(x +2)(x2 −2x + 4)

(x −2)(x2 + 2x + 4) (x +2)(x2 −2x + 4)
 



 = 
(x2 + 2x + 4)(x2 + 8)

 (x3 −8)(x3 +8)
 

 
x−2

x2 + 2x + 4
   = 

(x −2)(x −2)(x3 +8)

(x2 + 2x + 4)(x −2) (x3 +8)
 

 = 
(x −2)2(x3 +8)

(x3 −8) (x3 + 8)
  

 
6x

x3 +8
 = 

6x(x3 −8)

(x3 −8)(x3 + 8)
 

 
(x2 + 2x + 4)(x3 +8)

(x3 −8)(x3 +8)
, 

(x −2)2(x3 +8)

(x3 −8)(x3 + 8)
 

6x(x3 −8)

(x3 −8)(x3 +8)
 (Ans.) 



1

x −2
 −

x −2

x2 +2x + 4
 

= 
(x2 + 2x + 4) − (x −2)2

(x −2)(x2 + 2x + 4)
 

= 
(x2 + 2x + 4) − (x2 − 4x +4)

x3 −8
 

= 
x2 + 2x + 4 −x2 + 4x − 4

x3 −8
 = 

6x

x3− 8
 

6x

x3 − 8
 −

6x

x3 +8
 = 

6x(x3 + 8) −6x(x3 −8)

(x3 −8)(x3 + 8)
 

= 
6x(x3 + 8 −x3 + 8)

 (x3 )2 −(8)2  = 
6x 16

x6 −64
 = 

96x

x6 −64
 (Ans.) 

 

mKj  †evW© ci xÿ vi  m„Rbkxj  cÖkœ I  mgvavb we‡køl Y 



M = x2 – 3x + 2, N = x2 – 5x + 6 K = x2 – 4x + 3, 

M

x – 2
 

1

M
 + 

1

N
 + 

1

K

1

M
 , 

1

N
 , 

1

K
 

 6bs cÖ‡kœi mgvavb  

 M = x2 − 3x + 2 = x2 − 2x − x + 2 

  = x(x − 2) −1(x − 2) = (x − 2) (x − 1) 

  
M

x − 2
 = 

(x − 2) (x − 1)

(x − 2)
 = (x − 1) 

 (x − 1) (Ans.) 

 M = (x − 2) (x − 1) 

N = x2 − 5x + 6 

  = x2 − 3x − 2x + 6 

  = x(x − 3) −2(x − 3) = (x − 3) (x − 2) 

K = x2 − 4x + 3 

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

M
 + 

1

N
 + 

1

K
  

 = 
1

(x − 2) (x − 1)
 + 

1

(x − 3) (x − 2)
 + 

1

(x − 3) (x − 1)
 

 = 
x − 3 + x − 1 + x − 2

(x − 1) (x − 2) (x − 3)
 = 

3x − 6

(x − 1) (x − 2) (x − 3)
 

 = 
3(x − 2)

(x − 1) (x − 2) (x − 3)
 = 

3

(x − 1) (x − 3)
 (Ans.) 

 M = (x − 2) (x − 1) 

 N = (x − 3) (x − 2) 

 K = (x − 3) (x − 1) 

  = (x − 1) (x − 2) (x − 3) 

 
1

M
 = 

1

x2 − 3x + 2
 = 

1

(x − 2) (x − 1)
 = 

(x − 3)

(x − 1) (x − 2) (x − 3)
 

 
1

N
 = 

1

x2 − 5x + 6
 = 

1

(x − 3) (x − 2)
  = 

(x − 1)

(x − 1) (x − 2) (x − 3)
 

 
1

K
 = 

1

x2 − 4x + 3
 = 

1

(x − 3) (x − 1)
 =  

(x − 2)

(x − 1) (x − 2) (x − 3)
 

 (Ans.)



A = x2 – 5x + 6, B = x2 – 9, C = x2 + 4x + 3

C

x2 + x
  

1

A
 + 

1

B
 .

1

A
 , 

1

B
 , 

1

C
 

 8bs cÖ‡kœi mgvavb  

 A = x2 – 5x + 6, B = x2 – 9 C = x2 + 4x + 3

 
C

x2 + x
 = 

x2 + 4x + 3

x2 + x
 = 

x2 + 3x + x + 3

x(x + 1)
 

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

x(x + 1)
 = 

(x + 3) (x + 1)

x(x + 1)
 = 

x + 3

x
 

x + 3

x
  (Ans.) 

 A = x2 − 5x + 6 B = x2 − 9  

1

A
 + 

1

B
 = 

1

x2 – 5x + 6
 + 

1

x2 – 9
 

  = 
1

x2 – 3x – 2x + 6
 + 

1

(x)2 – (3)2 

  = 
1

x(x – 3) – 2(x – 3)
 + 

1

(x + 3) (x – 3)
 

  = 
1

(x – 3) (x – 2)
 + 

1

(x + 3) (x – 3)
 

  = 
x + 3 + x – 2

(x + 3) (x – 3) (x – 2)
 

  = 
2x + 1

(x + 3) (x – 3) (x – 2)
 (Ans.) 

 A = x2 – 5x + 6 , B = x2 – 9 , C = x2 + 4x + 3 



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

 
1

A
 , 

1

B
 , 

1

C
  = 

1

x2 – 5x + 6
 , 

1

x2 – 9
 , 1

x2 + 4x + 3
 

= x2 – 5x + 6 

  = x2 – 3x – 2x + 6 

  = x(x – 3) – 2(x – 3) = (x – 3) (x – 2) 

= x2 – 9 

  = (x)2 – (3)2 = (x + 3) (x – 3) 

= x2 + 4x + 3 

  = x2 + 3x + x + 3 

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

(x – 3) (x + 3) (x – 2) (x + 1) 

 = 
(x – 3) (x + 3) (x – 2) (x + 1)

(x – 3) (x – 2)
 

  = (x + 3) (x + 1) 

 
1

x2 – 5x + 6
 = 

1  (x + 3) (x + 1)

(x – 3) (x – 2) (x + 3) (x + 1)
 

  = 
(x + 3) (x + 1)

(x – 3) (x – 2) (x + 3) (x + 1)
 

  = 
(x + 3) (x + 1)

(x – 3) (x + 3) (x – 2) (x + 1)
 

 = 
(x – 3) (x + 3) (x – 2) (x + 1)

(x + 3) (x – 3)
 

  = (x – 2) (x + 1) 

 
1

x2 – 9
 = 

1  (x – 2) (x + 1)

(x + 3) (x – 3) (x –2) (x + 1)
 

  = 
(x – 2) (x + 1)

(x – 3) (x – 2) (x + 3) (x + 1)
 

  = 
(x – 2) (x + 1)

(x – 3) (x + 3) (x – 2) (x + 1)
 

 = 
(x – 3) (x + 3) (x – 2) (x + 1)

(x + 3) (x + 1)
 

   = (x – 3) (x – 2) 

 
1

x2 + 4x + 3
 = 

1  (x – 3) (x – 2)

(x + 3) (x + 1) (x – 3) (x – 2)
 

   = 
(x – 3) (x – 2)

(x – 3) (x + 3) (x – 2) (x +1)
 

(x + 3) (x + 1)

(x – 3) (x + 3) (x – 2) (x + 1)
 , 

(x – 2) (x + 1)

(x – 3) (x + 3) (x – 2) (x + 1)
 , 

(x – 3) (x – 2)

(x – 3) (x + 3) (x – 2) (x + 1)
  (Ans.) 



A = 
3x

x2 + 3x – 4
 , B = 

2x

x2 – 1
 + 

x

x2 + 5x + 4
 , C = 3a2 + a – 10, 

D = a3 + 8 E = 2a2 + 9a + 10 

  

x3 – 1

x3 + x2 + x
  

A + B.

1

C
  , 

1

D
 , 

1

E
  

 5bs cÖ‡kœi mgvavb  


x3 – 1

x3 + x2 + x
 

= x3 – 1 

  = (x – 1)(x2 + x + 1) 

  = x3 + x2 + x 

  = x(x2 + x + 1) 

 (x2 + x + 1)

(x2 + x + 1)

x – 1

x
 

 
x – 1

x
 (Ans) 



A = 
3x

x2 + 3x – 4
 

  = 
3x

x2 + 4x – x – 4
 

 = 
3x

x(x + 4) – 1(x + 4)
 

  = 
3x

 (x + 4) (x – 1)
 

B = 
2x

x2 – 1
 + 

x

x2 + 5x + 4
 

  = 
2x

(x + 1)(x – 1)
 + 

x

x2 + 4x + x + 4
 

  = 
2x

(x + 1)(x – 1)
 + 

x

x(x + 4) + 1(x + 4)
 

  = 
2x

(x + 1)(x – 1)
 + 

x

(x + 4) (x + 1)
 

  = 
2x(x + 4) + x(x – 1)

(x + 1)(x + 4)(x – 1)
  

  = 
2x2 + 8x + x2 – x

(x + 1)(x + 4)(x – 1)
 

  = 
3x2 + 7x

(x + 1)(x + 4)(x – 1)
 

 A + B = 
3x

(x + 4)(x – 1)
 + 

3x2 + 7x

(x + 1)(x + 4)(x – 1)
 

  = 
(x + 1)3x + 3x2 + 7x

 (x + 1) (x + 4)(x – 1)
 

  = 
3x2 + 3x + 3x2 + 7x

 (x + 1) (x + 4)(x – 1)
 

  = 
6x2 + 10x

 (x + 1) (x + 4)(x – 1)
 (Ans) 


C = 3a2 + a – 10 

  = 3a2 + 6a – 5a – 10 

  = 3a(a + 2) – 5(a + 2) 

  = (a + 2)(3a – 5) 

 D = a3 + 8 

  = a3 + 23 

  = (a + 2)(a2 – a.2 + 22) 

  = (a + 2)(a2 – 2a + 4) 

 E = 2a2 + 9a + 10 

  = 2a2 + 5a + 4a + 10 

  = a(2a + 5) + 2(2a + 5) 

  = (a + 2)(2a + 5) 

 (a + 2)(2a + 5)(3a – 5)(a2 – 2a + 4) 

 
1

C
 , 

1

D
 

1

E
 


1

C
 = 

1

(a + 2)(3a – 5)
 

  = 
(2a + 5)(a2 – 2a + 4)

(a + 2)(2a + 5)(3a – 5)(a2 – 2a + 4)
 



 
1

D
 = 

1

a3 + 8
 

  = 
1

(a + 2)(a2 – 2a + 4)
 

  = 
(2a + 5)(3a – 5)

(a + 2)(2a + 5)(3a – 5)(a2 – 2a + 4)
 

 
1

E
 = 

1

(a + 2)(2a + 5)
 

  = 
(3a – 5)(a2 – 2a + 4)

(a + 2)(2a + 5)(3a – 5)(a2 – 2a + 4)
 



(i)  a3 – 3a2 – 10a, a3 + 6a2 + 8a, a4 – 5a3 – 14a2 

(ii)  P = y – 2, Q = y2 + 2y + 4 R = y3 + 8

(i) 

(ii) 

1

P
 – 

y – 2

Q
 + 

6y

R

 5 bs cÖ‡kœi mgvavb  

 a4 − 5a3 − 14a2 

  = a2 (a2 − 5a − 14) = a2 (a2 − 7a + 2a − 14) 

  = a2{a(a − 7) + 2(a − 7)} = a2(a − 7)(a + 2) (Ans.) 

 a3 − 3a2 − 10a 

  = a(a2 − 3a − 10) = a(a2 − 5a + 2a − 10) 

  = a{a(a − 5) + 2(a − 5)} = a(a − 5)(a + 2) 

 a3 + 6a2 + 8a 

  = a(a2 + 6a + 8) = a(a2 + 4a + 2a + 8) 

  = a{a(a + 4) + 2(a + 4)} = a(a + 2) (a + 4) 

 a4 − 5a3 − 14a2  = a2 (a − 7)(a + 2)  

a (a + 2) 

a(a + 2) (Ans.)

 P = y − 2 

  Q = y2 + 2y + 4 

  R = y3 + 8 

1

P
 − 

y − 2

Q
 + 

6y

R
 

 = 
1

y − 2
 − 

y − 2

y2 + 2y + 4
 + 

6y

y3 + 8
 

y2 + 2y + 4 − (y − 2)2

(y − 2) (y2 + 2y + 4)
 + 

6y

y3 + 8
 

 = 
y2 + 2y + 4 − (y2 − 2.y.2 + 22)

y3 − 23  + 
6y

y3 + 8
 

 = 
y2 + 2y + 4 − (y2 − 4y + 4)

y3 − 8
 + 

6y

y3 + 8
 

 = 
y2 + 2y + 4 − y2 + 4y − 4

y3 − 8
 + 

6y

y3 + 8
 

 = 
6y

y3 − 8
 + 

6y

y3 + 8
 = 

6y(y3 + 8) + 6y(y3 − 8)

(y3 − 8)(y3 + 8)
 

 = 
6y4 + 48y + 6y4 − 48y

(y3)2 − 82  = 
12y4

y6 − 64
 (Ans.)

AwZwi ³  Abykxj ‡bi  Rb  ̈m„Rbkxj  cÖkœe v̈sK (DËi  ms‡KZmn) 



1

a + b
 , 

b

a2 − b2 
, 

b2

ab + b2

b(a2 − b2)
b(a − b)

b(a2 − b2)
 , 

b2

b(a2 − b2)
 , 

b2(a − b)

b(a2 − b2)

a + ab − b2

 a2 − b2  



x

x3 + y3 
, 

y

x3 − y3 
, 

xy

x4 + x2y2 + y4

x(x3 − y3) : y(x3 + y3)
x4 + y4

x6 − y6

x6 − y6 1 

†evW© eB‡qi  Abykxj bg~j K Kv‡Ri  mgvavb 

x2 + xy

x2y
 

x2−xy

xy2    

a − b

 a + 2b

2a + b

 a2 − 4b
 

x2 + xy

x2y
 

x2 − xy

xy2

x2y 

xy2 

  x2y  y = x2y2 

 
x2 + xy

x2y
 = 

x(x + y)  x2y2

x2y  x2y2   = 
xy(x + y)

x2y2  

 
x2 – xy

xy2  = 
x(x – y)  x2y2

xy2  x2y2   = 
x2(x – y)

x2y2  

 
xy(x + y)

x2y2
x2(x – y)

x2y2  

a − b

 a + 2b

2a + b

 a2 − 4b
 



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

 a + 2b 

  a2 − 4b 

  = (a + 2b) (a2 − 4b) 

 
a − b

a + 2b
 = 

a − b

 a + 2b
  

(a + 2b) (a2 − 4b)

(a + 2b) (a2 − 4b)
 = 

(a − b)(a2 − 4b)

(a + 2b)(a2 − 4b)
 

2a + b

a2 − 4b
 =  

2a + b

a2 − 4b
  

(a + 2b) (a2 − 4b)

(a + 2b) (a2 − 4b)
 = 

(2a + b) (a + 2b)

(a + 2b) (a2 − 4b)
 

 

a − b) (a2 − 4b)

 (a + 2b) (a2 − 4b)

2a + b) (a + 2b)

(a + 2b)(a2 −  4b)

2a

3x2y
, 3b

2xy2
 , a + b

xy

2

x2y − xy2 
, 

3

xy(x2 − y2)
 , 

1

x2 − y2 

3x2y, 2xy2 xy 6x2y2 

 
2a

3x2y
 , 

3b

2xy2 
, 
a + b

 xy
 

2a

3x2y
3b

2xy2 + 
a + b

 xy
 

 = 
2y  2a + 3x  3b + 6xy  (a + b)

6x2y2  

 = 
4ay + 9bx + 6axy + 6bxy

 6x2y2  

x2y − xy2 = xy(x − y) 

  xy(x2 − y2) = xy(x + y)(x − y) 

  = x2 − y2 = (x + y)(x − y) 

  xy(x + y)(x − y) 

 
2

x2y − xy2 
, 

3

xy(x2 − y2)
 , 

1

x2 − y2

2

x2y − xy2

3

xy(x2 − y2)
 + 

1

x2 − y2 

  = 
2

xy(x − y)
 + 

3

xy(x + y) (x − y)
 + 

1

(x + y)(x − y)
 

  = 
2(x + y) + 3 + xy

xy(x + y)(x – y)
 = 

2x + 2y + xy + 3

xy(x2 − y2)
 

x

x2 + xy + y2 
xy

x3−y3 

1

1 + a + a2 
2a

1 + a2 + a4 

 x2 + xy + y2 x3 − y3 x3 − y3 

  
x

x2 + xy + y2 − 
xy

x3 − y3 = 
x(x − y) − xy

x3 − y3  = 
x2 − xy − xy

x3 − y3   = 
x2 − 2xy

x3 − y3  

 1 + a + a2 

  1 + a2 + a4 

   = (1)2 + 2  1  a2 + (a2)
2
 − a2 

   = (1 + a2)
2
 − a2 

   = (1 + a2 + a)(1 + a2 − a)  

   = (1 + a + a2)(1 − a + a2) 

 (1 + a + a2)(1− a + a2) 

  
1

1 + a + a2 − 
2a

1 + a2 + a4 = 
1− a + a2 − 2a

(1 + a + a2)(1 − a + a2)
 

 = 
1− 3a + a2

(1 + a + a2)(1 − a + a2)
 = 

1 − 3a + a2

1 + a2 + a4  

 

enywbe©vPwb mv‡RkÝ 
  

m„Rbkxj  mv‡RkÝ 
  







 

Aä v‡qi  Myi yZ¡c~Y© kãmg~n 

◼ ◼ ◼ ◼

GK bR‡i  Aä v‡qi  wel qmg~n 

 

x

y
 

z

y
 

x

y
   

z

y
 [

y

z

z

y
 

 = 
x

y
  

y

z
 = 

x

z
 

◼  BODMAS

  

 

 

†evW© eB‡qi  Abykxj bxi  cÖ‡kœi  mgvavb 

cÖkœ \ 1 \ 
a

x
 , 

b

y
 , 

c

z
 , 

p

q
 †K mvaviY niwewkó Ki‡j wb‡Pi †KvbwU mwVK ? 

   
ayzq

xyzq
 , 

bxzq

xyzq
 , 

cxyq

xyzq
 , 

pxyz

xyzq
 

axy

xyzq
 , 

byz

xyzq
 , 

czx

xyzq
 , 

pxy

xyzq

  
a

xyzq
 , 

b

xyzq
 , 

c

xyzq
 , 

p

xyzq

axyzq

xyzq
  , 

bxyzq

xyzq
 , 

cxyzq

xyzq
 , 

pxyzq

xyzq


cÖkœ \ 2 \  
x2y2

ab
 

c3d2

x5y3 Gi ¸Ydj KZ n‡e? 

 
x2y2c3d2

abx3y2    
c3d2

abx3y       
x2y2c3

x3y

xyd2

ab   

x2y2

ab
  

c3d2

x5y3 = 
c3d2

abx3y

cÖkœ \ 3 \  
x2 − 2x + 1

a2 − 2a + 1
 †K 

x −1

a −1
  

  
x +1

a −1
  

x −1

a −1
   

x −1

a +1

a −1

x −1
 

x2 − 2x + 1

a2 − 2a + 1
   

x −1

a −1
= 

x2 − 2.x.1 + 12

 a2 − 2.a. 1 + 12  
x − 1

 a − 1

  = 
(x −1)2

(a −1)2  
a −1

 x −1
 = 

x − 1

 a − 1
 

a – b

a
 – 

a + b

b
 

a2 – 2ab – b2

ab
 
a2 – 2ab + b2

ab

 
– a2 – b2

ab
 
a2 – b2

ab
   

p + x

p – x
  

(p + x)2

p2 – x2  

1 p – x p + x
p – x

p + x
  



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

 
p + x

p − x
  

(p + x)2

p2 − x2  = 
p + x

p − x
  

(p + x)(p − x)

(p + x)(p + x)
 = 1 

x + y

x – y
 

x – y

x + y
 

(x + y)2

x2 – y2
, (x – y)2

x2 – y2  
(x + y)2

x – y
, 

(x – y)2

x + y

 
(x + y)2

x2 + y2
, 
(x – y)2

x2 + y2  
x – y

(x + y)2
 , 

x + y

(x – y)2  

 (x − y) (x + y) (x − y)(x + y) 

 
x + y

x − y
 = 

(x + y)  (x + y)

(x − y)  (x + y)
 = 

(x + y)2

x2 − y2  

 
x − y

x + y
 = 

(x − y)  (x − y)

(x + y)  (x − y)
 = 

(x − y)2

x2 − y2  

x2 + 4x – 21

x2 + 5x – 14
 

(x + 7) (x – 3) (x – 1) (x + 21) 

(x – 3) (x – 7) (x + 3) (x – 7)  

 x2 + 4x − 21 

 = x2 + 7x − 3x − 21 

 = x(x + 7) − 3(x + 7) = (x + 7)(x − 3) 

x – 7

x + 7

x – 3

x + 2

x + 7

x – 2

x – 3

x –2
  

 x2 + 5x − 14 

 = x2 + 7x − 2x − 14 

 = x(x + 7) − 2(x + 7) = (x + 7)(x − 2) 

 
x2 + 4x − 21

x2 + 5x − 14
  = 

(x + 7)(x − 3)

(x + 7)(x − 2)
 = 

x − 3

x − 2
 

 
1

2 – x
 

–1 1 x – 2 x – 3  

 
1

2 − x
 − 

x − 3

x − 2
 = 

1

2 − x
 + 

x − 3

2 − x
 = 

1 + x − 3

2 − x
 = 

x − 2

2 − x
 = 

− (2 − x)

2 − x
 = − 1 

x2 + 6x + 5

x2 + 10x + 25
 

i. 
x + 1

x + 5
ii. 

x2 – 2x – 3

x2 + 2x – 15     iii. 
x2 + 2x + 1

x2 – 3x – 10

i ii i iii ii iii i, ii iii 

x2 + 2x – 3

x2 + x – 2 
 

x2 + x – 6

x2 – 4
 

x + 3

x + 2

x – 1

x +3
1 0  

1

x – 2
 – 

1

x + 2
 – 

4

x2 – 4
 

8

x2 – 4

2x

x2 – 4
1 0  

 
1

x − 2
 − 

1

x + 2
 − 

4

x2 − 4
 

 = 
x + 2 − x + 2

(x − 2)(x + 2)
 − 

4

x2 − 4
 = 

4

x2 − 4
 − 

4

x2 − 4
 = 

4 − 4

x2 − 4
 = 

0

x2 − 4
 = 0 

cÖkœ \ 13 \  

9x2y2

7y2z2 , 
5b2c2

3z2x2 
7c2a2

x2y2   

9x2y2

7y2z2  
5b2c2

3z2x2 
7c2a2

x2y2   

  = 
9x2y2  5b2c2  7c2a2

7y2z2  3z2x2  x2y2  = 
15a2b2c4

x2y2z4  (Ans.) 

16a2b2

21z2  , 
28z4

9x3y4 
3y7z

10x
  

 
16a2b2

21z2   
28z4

9x3y4 
3y7z

10x
  = 

16a2b2  28z4  3y7z

21z2  9x3y4  10x
 

   = 
32a2b2y3z3

45x4  (Ans.) 

yz

x2 , 
zx

y2 
xy

z2  

yz

x2  
zx

y2 
xy

z2  = 
yz  zx  xy

x2  y2  z2  = 
x2y2z2

x2y2z2 = 1 (Ans.) 

x – 1

x + 1
 , 

(x – 1)2

x2 + x
 

x2

x2 – 4x + 5
 

x – 1

x + 1
  

(x – 1)2

x2 + x
 

x2

x2 – 4x + 5
 

  = 
(x – 1)  (x – 1)2  x2

(x + 1)  (x2 + x)  (x2 – 4x + 5)
 

  = 
(x – 1)  (x – 1)2  x2

(x + 1)  x(x + 1)  (x2 – 4x + 5)
 

  = 
x(x – 1)3

(x + 1)2(x2 – 4x + 5)
 (Ans.) 

x4 – y4

x2 – 2xy + y2 , 
x – y

x3 + y3 
x + y

x3 + y3 

x4 – y4

x2 – 2xy + y2    
x – y

x3 + y3 
x + y

x3 + y3 

  = 
(x4 – y4)  (x – y)  (x + y)

(x – y)2  (x3 + y3)  (x3 + y3)
  

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

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

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

(x – y)2(x + y)2(x2 – xy + y2)2  

  = 
(x2 + y2) (x – y)2(x + y)2

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

(x2 – xy + y2)2 (Ans.) 

1 – b2

1 + x
 , 

1 – x2

b + b2 ( )1 + 
1 – x

x
 

1 – b2

1 + x
   

1 – x2

b + b2
 ( )1 + 

1 – x

x
 

  = 
(1 + b)(1 – b)

(1 + x)
  

(1 + x)(1 – x)

b(1 + b)
  ( )

x + 1 – x

x
 

  = 
(1 + b)(1 – b)

(1 + x)
  

(1 + x)(1 – x)

b(1 + b)
  

1

x
 = 

(1 – b)(1 – x)

bx
  (Ans.) 

x2 – 3x + 2

x2 – 4x + 3
 , 

x2 – 5x + 6

x2 – 7x + 12
 

x2 – 16

x2 – 9
 

x2 – 3x + 2

x2 – 4x + 3
  

x2 – 5x + 6

x2 – 7x + 12
 

x2 – 16

x2 – 9
 

  = 
x2 – 2x – x + 2

x2 – 3x – x + 3
  

x2 – 3x – 2x + 6

x2 – 3x – 4x + 12
 

(x)2 – (4)2

(x)2 – (3)2 

  = 
x(x – 2) – 1(x – 2)

x(x – 3) – 1(x – 3)
  

x(x – 3) – 2(x – 3)

x(x – 3) – 4(x – 3)
 

(x + 4)(x – 4)

(x + 3)(x – 3)
 

  = 
(x – 2)(x – 1)

(x – 3)(x – 1)
  

(x – 3)(x – 2)

(x – 3) (x – 4)
 

(x + 4)(x – 4)

(x + 3)(x – 3)
 

  = 
(x – 2)2(x + 4)

(x – 3)2(x + 3)
 (Ans.) 

x3 + y3

a2b + ab2 + b3
 , 

a3 – b3

x2 – xy + y2 
ab

x + y
 



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

x3 + y3

a2b + ab2 + b3  
a3 – b3

x2 – xy + y2 
ab

x + y
 

  = 
(x + y)(x2 – xy + y2)

b(a2 + ab + b2)
  

(a – b)(a2 + ab + b2)

x2 – xy + y2  
ab

x + y
 

  = a(a – b) (Ans.) 

x3 + y3 + 3xy(x + y)

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

x2 − y2  
(x – y)2

(x + y)2 

x3 + y3 + 3xy(x + y)

(a + b)3   
a3 + b3 + 3ab(a + b)

x2 – y2   
(x – y)2

(x + y)2 

  
(x + y)3

(a + b)3  
(a + b)3

(x + y)(x – y)
  

(x – y)2

(x + y)2  (x – y) (Ans.) 

cÖkœ \ 14 \ 

3x2

2a
 , 

4y2

15zx
 

3x2

2a
  

4y2

15zx
 = 

3x2

2a
  

15zx

 4y2  = 
45zx3

8ay2  (Ans.) 

9a2b2

4c2  , 
16a3b

3c3  

9a2b2

4c2   
16a3b

3c3  = 
9a2b2

4c2   
3c3

16a3b
 = 

27bc

64a
 (Ans.) 

21a4b4c4

4x3y3z3  , 
7a2b2c2

12xyz
 

21a4b4c4

4x3y3z3   
7a2b2c2

12xyz
 = 

21a4b4c4

4x3y3z3   
12xyz

7a2b2c2 = 
9a2b2c2

x2y2z2  (Ans.) 

x

y
 , 

x + y

y
 

x

y
  

x + y

y
 = 

x

y
  

y

x + y
 = 

x

x + y
 (Ans.) 

(a + b)2

(a – b)2 , 
a2 – b2

a + b
 

(a + b)2

(a – b)2  
a2 – b2

a + b
 = 

(a + b)2

(a – b)2  
a + b 

a2 – b2 

  = 
(a + b)2

(a – b)2  
a + b 

(a + b)(a – b)
 = 

(a + b)2

(a – b)3  (Ans.) 

x3 – y3

x + y
 ,  

x2 + xy + y2

x2 – y2  

x3 – y3

x + y
  

x2 + xy + y2

x2 – y2  

  = 
(x – y)(x2 + xy + y2)

x + y
  

x2 – y2

x2 + xy + y2 

  = 
(x – y)(x2 + xy + y2)

(x + y)
  

(x + y)(x – y)

(x2 + xy + y2)
 = (x – y)2 (Ans.) 

a3 + b3

a – b
 , 

a2 – ab + b2

a2 – b2  

a3 + b3

a – b
  

a2 – ab + b2

a2 – b2  = 
a3 + b3

a – b
  

a2 – b2

a2 – ab + b2
 

  = 
(a + b)(a2 – ab + b2)

(a – b)
  

(a + b)(a – b)

(a2 – ab + b2)
 = (a + b)2 (Ans.) 

x2 – 7x + 12

x2 – 4
 , 

x2 – 16

x2 – 3x + 2
 

x2 – 7x + 12

x2 – 4
  

x2 – 16

x2 – 3x + 2
 = 

x2 – 7x + 12

x2 – 4
  

x2 – 3x + 2

 x2 – 16
 

  = 
x2 – 4x – 3x + 12

(x)2 – (2)2   
x2 – 2x – x + 2

 (x)2 – (4)2  

  = 
x(x – 4) – 3(x – 4)

(x + 2)(x – 2)
  

x(x – 2) – 1(x – 2)

 (x + 4)(x – 4)
 

  = 
(x – 4)(x – 3)

(x + 2)(x – 2)
  

(x – 2)(x – 1)

 (x + 4)(x – 4)
 = 

(x – 1)(x – 3)

(x + 2)(x + 4)
 (Ans.) 

x2 – x – 30

x2 – 36
 , 

x2 + 13x + 40

x2 + x – 56
 

x2 – x – 30

x2 – 36
    

x2 + 13x + 40

x2 + x – 56
 = 

x2 – x – 30

x2 – 36
   

x2 + x – 56

x2 + 13x + 40
 

  = 
x2 – 6x + 5x  – 30

(x)2 – (6)2     
x2 + 8x –7x – 56

x2 + 5x + 8x + 40
 

  = 
x(x – 6) + 5(x  – 6)

(x + 6) (x – 6)
   

x(x + 8) –7(x + 8)

x(x + 5) + 8(x + 5)
 

  = 
(x – 6) (x + 5)

(x + 6) (x – 6)
   

(x + 8)(x – 7)

(x + 5) (x + 8)
  = 

(x – 7)

(x + 6)
 (Ans.) 

cÖkœ \ 15 \  

( )1

x
 + 

1

y
  ( )1

y
 − 

1

x
 

( )
1

x
 + 

1

y
  ( )

1

y
 − 

1

x
 

  = 
y + x

xy
  

x − y

xy
 = 

(x + y)(x − y)

x2y2  = 
x2 − y2

 x2y2  (Ans.) 

( )1

1 + x
 + 

2x

1 – x2  ( )1

x
 – 

1

x2

( )
1

1 + x
 + 

2x

1 – x2  ( )
1

x
 – 

1

x2  

  = { }
1

1 + x
 + 

2x

(1 + x)(1 – x)
 ( )

x –1

x2  

  = { }
1 – x + 2x

(1 + x)(1 – x)
 ( )

x –1

x2  

  = 
(1 + x)

(1 + x)(1 – x)
  
– (1 – x)

x2  = – 
1

x2 (Ans.) 

( )1 – 
c

a + b ( )a

 a + b + c
 – 

a

a + b – c
  

( )1 – 
c

a + b
 ( )

a

 a + b + c
 – 

a

a + b – c
  

  = ( )
a + b – c

a + b { }
a(a + b – c) – a(a + b + c)

 (a + b + c)(a + b – c)
 

  = ( )
a + b – c

a + b
  { }

a2 + ab – ca – a2 – ab – ca

 (a + b + c)(a + b – c)
 

  = 
(a + b – c)

(a + b)
  

– 2ca

 (a + b + c)(a + b – c)
 

  = 
– 2ca

 (a + b)(a + b + c)
 (Ans.) 

( )1

1 + a
 + 

a

1 – a ( )1

1 + a2 – 
1

1 + a + a2  

( )
1

1 + a
 + 

a

1 – a
 ( )

1

1 + a2 – 
1

1 + a + a2  

 = { }
1 – a + a(1 + a)

(1 + a)(1 – a)
 { }

1 + a + a2 – 1 – a2

(1 + a2)(1 + a + a2)
 

 = { }
1 – a + a + a2

(1 + a)(1 – a)
 { }

a

(1 + a2)(1 + a + a2)
 

 = 
(1 + a2)

(1 + a)(1 – a)
  

a

(1 + a2)(1 + a + a2)
 

 = 
a

(1 + a)(1 – a)(1 + a + a2)
 = 

a

(1 – a2)(1 + a + a2)
 (Ans.) 

( )x

2x – y
 + 

x

2x + y
 ( )4 + 

3y2

x2 – y2  

( )
x

2x – y
 + 

x

2x + y
 ( )4 + 

3y2

x2 – y2  



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

  = { }
x(2x + y) + x(2x – y)

(2x – y)(2x + y)
 { }4 + 

3y2

(x2 – y2)
 

  = { }
2x2 + xy + 2x2 – xy

(2x – y)(2x + y)
 { }

4x2 – 4y2 + 3y2

(x2 – y2)
 

  = 
4x2

(2x – y)(2x + y)
  

4x2 – y2

x2 – y2  = 
4x2

(2x – y)(2x + y)
  

(2x)2 – (y)2

x2 – y2  

  = 
4x2

(2x – y)(2x + y)
  

(2x + y)(2x – y)

x2 – y2  = 
4x2

x2 – y2 (Ans.) 

( )2x + y

x + y
 – 1   ( )1 – 

y

x + y
 

( )
2x + y

x + y
 – 1   ( )1 – 

y

x + y
 

  = { }
2x + y – (x + y)

x + y
  ( )

x + y – y

x + y
 

  = ( )
2x + y – x – y

x + y
  ( )

x

x + y
 

  = 
x

x + y
  

x + y

x
 = 1 (Ans.) 

( )a

a + b
 + 

b

a – b
  ( )a

a – b
 − 

b

a + b
 

 ( )
a

a + b
 + 

b

a – b
  ( )

a

a – b
 − 

b

a + b
 

  = { }
a(a – b) + b(a + b)

(a + b)(a – b)
  { }

a(a + b) – b(a – b)

(a + b)(a – b)
 

  = ( )
a2 – ab + ab + b2

 a2 – b2   ( )
a2 + ab – ab + b2

 a2 – b2  

  = 
a2 + b2

a2 – b2  
a2 + b2

a2 – b2 = 
a2 + b2

a2 – b2  
a2 – b2

a2 + b2 = 1 (Ans.) 

( )a2 + b2

2ab
 – 1   



a3 − b3

a – b
 – 3ab  

( )
a2 + b2

2ab
 – 1   



a3 − b3

a – b
 – 3ab  

  = ( )
a2 + b2 – 2ab

2ab
  







a3 − b3 – 3ab(a – b)

(a – b)
 

  = 
(a – b)2

2ab
  

(a – b)3

(a – b)
 = 

(a – b)2

2ab
  

(a – b)

(a – b)3 =
1

2ab
 (Ans.) 

(x + y)2 – 4xy

(a + b)2 – 4ab
  

x3 – y3 – 3xy(x – y)

a3 – b3 – 3ab(a – b)
 

(x + y)2 – 4xy

(a + b)2 – 4ab
  

x3 – y3 – 3xy(x – y)

a3 – b3 – 3ab(a – b)
 

  = 
(x – y)2

(a – b)2  
(x – y)3

(a – b)3  = 
(x – y)2

(a – b)2   
(a – b)3

 (x – y)3 = 
a – b

x – y
 (Ans.) 

( )a

b
 + 

b

a
 + 1   ( )a2

b2 + 
a

b
 + 1  

( )
a

b
 + 

b

a
 + 1   ( )

a2

b2 + 
a

b
 + 1  

  = ( )
a2 + b2 + ab

ab
  ( )

a2 + ab + b2

b2  

  = 
(a2 + b2 + ab)

ab
  

(a2 + ab + b2)

b2  

  = 
(a2 + b2 + ab)

ab
  

b2

(a2 + ab + b2)
 = 

b

a
 (Ans.) 

cÖkœ \ 16 \ 

x2 + 2x – 15

x2 + x – 12
  

x2 – 25

x2 – x – 20
  

x – 2

x2 – 5x + 6
 

x2 + 2x – 15

x2 + x – 12
  

x2 – 25

x2 – x – 20
  

x – 2

x2 – 5x + 6
 

  = 
x2 + 5x – 3x – 15

x2 + 4x – 3x – 12
  

(x)2 – (5)2

x2 – 5x + 4x – 20
  

x – 2

x2 – 3x – 2x + 6
 

  = 
x(x + 5) – 3(x + 5)

x(x + 4) – 3(x + 4)
  

(x + 5)(x – 5)

x(x – 5) + 4(x – 5)
  

x – 2

x(x – 3) – 2(x – 3)
 

  =  
(x + 5) (x – 3)

(x + 4) (x – 3)
  

(x + 5)(x – 5)

(x – 5) (x + 4)
  

x – 2

(x – 3)(x – 2)
 

  = 
(x + 5) (x – 3)

(x + 4) (x – 3)
  

(x – 5) (x + 4)

 (x + 5)(x – 5)
  

x – 2

(x – 3)(x – 2)
 

  = 1  
1

x – 3
 = 

1

x – 3
 (Ans.) 

( )x

x – y
 – 

x

x + y
  ( )y

x – y
 – 

y

x + y
  + ( )x + y

x – y
 + 

x – y

x + y
   ( )x + y

x – y
 – 

x – y

x + y
 

( )
x

x – y
 – 

x

x + y
  ( )

y

x – y
 – 

y

x + y
 + ( )

x + y

x – y
 + 

x – y

x + y
  ( )

x + y

x – y
 –  

x – y

x + y
 

 = { }
x(x + y) – x(x – y)

(x + y)(x – y)
  { }

y(x + y) – y(x – y)

(x – y)(x + y)
  

+ { }
(x + y)2 + (x – y)2

(x + y)(x – y)
  { }

(x + y)2 – (x – y)2

(x + y)(x – y)
 

 = { }
x2 + xy – x2 + xy

(x + y)(x – y)
  { }

xy + y2 – xy + y2

(x – y)(x + y)
  

+ 
x2 + 2xy + y2 + x2 – 2xy + y2

x2 – y2   
x2 + 2xy + y2 – x2 + 2xy − y2

x2 – y2  

 =  ( )
2xy

x2 – y2   ( )
2y2

x2 – y2  + 
2(x2 + y2)

x2 – y2   
4xy

(x2 – y2)
 

 = 
2xy

(x2 – y2)
  

(x2 – y2)

 2y2  + 
2(x2 + y2)

(x2 – y2)
  

(x2 – y2)

4xy
 

 =  
x

y
 + 

x2 + y2

2xy
 =  

2x2 + x2 + y2

2xy
 =  

3x2 + y2

2xy
 (Ans.) 

x2 + 2x – 3

x2 + x – 2
  x

2 + x – 6

x2 – 4
 

x2 + 2x – 3

x2 + x – 2
  

x2 + x – 6

x2 – 4
 

x2 + 3x – x – 3

x2 + 2x – x – 2
  

x2 + 3x – 2x – 6

x2 – 4
 

  = 
x(x + 3) – 1(x + 3)

x(x + 2) – 1(x + 2)
  

x(x + 3) – 2(x + 3)

(x)2 – (2)2  

  = 
(x + 3) (x – 1)

(x + 2)(x – 1)
  

(x + 3)(x – 2)

(x + 2)(x – 2)
 

  = 
(x + 3)

(x + 2)
  

(x + 3)

(x + 2)
 = 

(x + 3)

(x + 2)
  

(x + 2)

(x + 3)
 = 1 (Ans.) 

a4 – b4

a2 + b2 – 2ab
   

(a + b)2 – 4ab

a3 – b3   
a + b

a2 + ab + b2 

a4 – b4

a2 + b2 – 2ab
  

(a + b)2 – 4ab

a3 – b3   
a + b

a2 + ab + b2 

 = 
(a2)2 – (b2)2

(a – b)2   
a2 + 2ab + b2 – 4ab

(a – b)(a2 + ab + b2)
  

a2 + ab + b2

(a + b)
 

 = 
(a2 + b2) (a2 – b2)

(a – b)2   
a2 – 2ab + b2

(a – b)(a2 + ab + b2)
  

a2 + ab + b2

(a + b)
 

 = 
(a2 + b2) (a + b)(a – b)

(a – b)2   
(a – b)2

(a – b)(a2 + ab + b2)
  

a2 + ab + b2

(a + b)
       

 = (a2 + b2) (Ans.) 

a4 – b4

a2 – 2ab + b2 , 
a – b

a3 + b3 , 
a + b

a3 + b3 

a2 + b2

(a2 – ab + b2) 2 

a3 + a2b + ab2 +b3

(a + b)2 – 4ab
 

a2

a + b
 



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

a4 − b4

a2 − 2ab + b2 = 
(a2)2 − (b2)2

(a − b)2  = 
(a2 − b2) (a2 + b2)

(a − b)2  

  = 
(a − b)(a + b)(a2 + b2)

(a − b)2  = 
(a + b)(a2 + b2)

(a − b)
 (Ans.) 

 

= 
(a + b)(a2 + b2)

(a − b)
  

a − b

a3 + b3  
a + b

a3 + b3    [

(a + b)(a2 + b2)

(a − b)
  

(a − b)

(a + b)(a2 − ab + b2)
  

(a + b)

(a + b)(a2 − ab + b2)
 

 = 
(a2 + b2)

(a2 − ab + b2)2

[Note : (a2 − ab + b2)2] 


a3 + a2b + ab2 + b3

(a + b)2 − 4ab
 

 = 
(a + b)(a2 + b2)

(a − b)
  

a2(a + b) + b2(a + b)

(a − b)2     

 = 
(a + b)(a2 + b2)

(a − b)
  

(a2 + b2)(a + b)

(a − b)2  

 = 
(a + b)(a2 + b2)

(a − b)
  

(a − b)2

(a2 + b2)(a + b)
 = a − b 

 (a − b) + 
a2

a + b
 = 

(a + b)(a − b) + a2

a + b
 

   = 
a2 − b2 + a2

a + b
 = 

2a2 − b2

a + b
 (Ans.) 

A = x2 – 5x + 6, B = x2 – 7x + 12, C = x2 – 9x + 20 

x

y
 

x + y

y
 

1

B
 + 

1

C
 

1

A
  

1

B
  

1

C
 

x

y −
x + y

y
 = 

x − (x + y)

y
 = 

x − x − y

y
 = 

− y

  y
 = − 1 (Ans.) 

1

B
 = 

1

x2 − 7x + 12
  

1

C
 = 

1

x2 − 9x + 20
 

  = 
1

x2 − 4x − 3x + 12
 = 

1

x2 − 5x − 4x + 20
 

  = 
1

x(x − 4) − 3(x − 4)
  = 

1

x(x − 5) − 4(x − 5)
 

  = 
1

(x − 4)(x − 3)
  = 

1

(x − 5)(x − 4)
 

  
1

B
 + 

1

C
 = 

1

(x − 4)(x − 3)
 + 

1

(x − 5)(x − 4)
 = 

x − 5 + x − 3

(x − 3)(x − 4)(x − 5)
 

   = 
2x − 8

(x − 3)(x − 4)(x − 5)
 

   = 
2(x − 4)

(x − 3)(x − 4)(x − 5)
 

   = 
2

(x − 3)(x − 5)
 (Ans.) 

x2 − 5x + 6 = x2 − 3x − 2x + 6 

  = x(x − 3) − 2(x − 3) = (x − 3)(x − 2) 

 (x − 4)(x − 3) 

 (x − 4)(x − 5) 

  (x − 2)(x − 3)(x − 4)(x − 5) 

 

1

A
 = 

1

(x − 3)(x − 2)
 = 

(x − 4)(x − 5)

(x − 2)(x − 3)(x − 4)(x − 5)
  

1

B
 = 

1

(x − 3)(x − 4)
 = 

(x − 2)(x − 5)

(x − 2)(x − 3)(x − 4)(x − 5)
     (Ans.) 

1

C
 = 

1

(x − 4)(x − 5)
 = 

(x − 2)(x − 3)

(x − 2)(x − 3)(x − 4)(x − 5)

A = x – 2, B = x2 + 2x + 4, C = x3 – 8  

a

bc
 + 

b

ca
 + 

c

ab
 + 

a – b

ac
 

1

A
  

x – 2

B
 + 

6x

C
 

1

A
  

x + 2

B
  

x + 2

C
 = 1 

a

bc
 + 

b

ca
 + 

c

ab
 + 

a − b

ac
 

 = 
a2 + b2 + c2 + b(a − b)

abc
 

 = 
a2 + b2 + c2 + ab − b2

abc
 = 

a2 + c2 + ab

abc
 (Ans.) 

1

A
  

x − 2

B
 + 

6x

C
 

 = 
1

x − 2
  

x − 2

x2 + 2x + 4
 + 

6x

x3 − 8
   

 = 
1

x2 + 2x + 4
 + 

6x

(x)3 − (2)3 

 = 
1

x2 + 2x + 4
 + 

6x

(x − 2)(x2 + 2  x + 22)
 

 = 
1

x2 + 2x + 4
 + 

6x

(x − 2)(x2 + 2x + 4)
 

 = 
x − 2 + 6x

(x − 2)(x2 + 2x + 4)
 = 

7x − 2

x3 − 8
  (Ans.) 

1

A
  

(x + 2)

B
  

C

(x + 2)
 

  = 
1

(x − 2)
  

(x + 2)

(x2 + 2x + 4)
  

x3 − 8

(x + 2)
 

  = 
(x)3 − (2)3

(x − 2)(x2 + 2x + 4)
 = 

(x − 2)(x2 + 2  x + 22)

(x − 2)(x2 + 2x + 4)
 

  = 
(x − 2)(x2 + 2x + 4)

(x − 2)(x2 + 2x + 4)
 = 1 = 

1

A
  

x + 2

B
  

x + 2

C
 

A = 
x2 + 3x – 4

x2 + 7x + 12
 , B = 

x2 + 2x – 3

x2 + 6x – 7
 ,  

C = 
x2 + 12x + 35

x2 + 4x – 5
 

 A 

A + B 

B  C  
x2 – 9

x – 1
 = 

1

x – 3
 

A = 
x2 + 3x − 4

x2 + 7x + 12
 

  = 
x2 + 4x − x − 4

x2 + 4x + 3x + 12
 



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

  = 
x(x + 4) − 1(x + 4)

x(x + 4) + 3(x + 4)
 = 

(x + 4)(x − 1)

(x + 4)(x + 3)
 = 

x − 1

x + 3
 (Ans.) 

B = 
x2 + 2x − 3

x2 + 6x − 7
 

  = 
x2 + 3x − x − 3

x2 + 7x − x − 7
 

  = 
x(x + 3) − 1(x + 3)

x(x + 7) − 1(x + 7)
 = 

(x + 3)(x − 1)

(x + 7)(x − 1)
 = 

x + 3

x + 7
 

  A + B =  
x − 1

x + 3
 + 

x + 3

x + 7
 

  = 
(x − 1)(x + 7) + (x + 3)(x + 3)

(x + 3)(x + 7)
 

  = 
x2 + 7x − x − 7 + x2 + 3x + 3x + 9

(x + 3)(x + 7)
 

  = 
2x2 + 12x + 2

x2 + 3x + 7x + 21
 

  = 
2(x2 + 6x + 1)

(x2 + 10x + 21)
 (Ans.) 

B  C  
x2 − 9

x − 1
 

  = 
(x + 3)

(x + 7)
  

(x2 + 12x + 35)

(x2 + 4x − 5)
  

(x − 1)

(x2 − 9)
  

B

  = 
(x + 3)

(x + 7)
  

(x2 + 5x + 7x + 35)

(x2 + 5x − x − 5)
  

(x − 1)

(x2 − 32)
 

  = 
(x + 3)

(x + 7)
  

x(x + 5) + 7(x + 5)

x(x + 5) − 1(x + 5)
  

(x − 1)

(x − 3)(x + 3)
 

  = 
(x + 3)

(x + 7)
  

(x + 5)(x + 7)

(x + 5)(x − 1)
  

(x − 1)

(x − 3)(x + 3)
 

  = 
1

x − 3
  = 

  eûwbe©vPwb Ask   

gv÷ vi  †UªBbvi  c¨v‡bj  KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl Yc~e©K cÖYxZ A wZwi ³  enywbe©vPwb cÖ‡kœvËi  

 5.6 : fMœvs‡ki ¸Y  †evW© eB, c„ôv 86 − 89 

  

 
x2 – y2

x3 + y3 
x2 – xy + y2

x3 – y3  

x – y

x + y
 

1

x2 + xy + y2 

x + y

x – y
 x2 + xy + y2  

 
x3 + y3

a2b + ab2 + b3 , 
a3 −b3

x2 − xy + y2 
ab

x + y
 

x(x −y) a(a − b) x + y a − b  

 
p

q
 , 

q

r
 , 

r

p2  

pqr

p2qr
  0 1 

1

p
  

 
a

a – b
 , 

b

a + b
  

ab(a – b) a2 + b2 a2 – b2 ab  

 
x2 − y2

x3 + y3  
x2 − xy + y2

x3 − y3

x2 + xy + y2 x2 − xy + y2

1

x2 + xy + y2

x + y

x2 + xy + y2 

 
x2 − y2

x3 + y3

x2 − xy + y2

x3 − y3

x + y

x2 + xy + y2

1

x2 + xy + y2 

1

x2 − xy + y2

x − y

 x2 + xy + y2  

 
x2

yz
 , 

y2

zx
   

z2

xy

xyz

x2z2 
x + y

xz
 

xy

x + z
 1 

x2

yz
  

y2

zx
  

z2

xy
 = 

x2y2z2

x2y2z2 = 1

 
x2y3

a3b3  
a2b3

x3y3 

1

ax
 

a

x
 

b

x
 

x

b
  

 
2a2b

3bc
  

5ac2

7ab2 

10a2b

21c2  
10a2c

21b2  
21b2c

10a2  
10b2c

21a2   

 
ac

bd

a

bd
  

c

bd
 

a

b
  

c

b
 

a

c
  

b

d
 

a

d
  

c

b
  

 
ac

bd
 = 

a

d
  

c

b
 

 
a2 − b2

(a + b)
  

(a + b)2 − 4ab

(a − b)2   

a − b a + b a2 − b2 a2 + b2 

a2 − b2

a + b
  

(a + b)2 − 4ab

(a − b)2  = 
(a + b) (a − b)

a + b
   

(a − b)2

(a − b)2 = a − b 

 
x2

b2  
ab2

x2y
  

xy3

ax
 

x2  y2 b2 a2 

x2

b2  
ab2

x2y
  

xy3

ax
 = y2 

 a  
b

c
   

c

a
   

1

b
  =

2 1
1

2
 3 

 
(x + y)2

x2 − y2   
(x − y)2

x + y
 

x + y
x + y

x − y
 

x − y

x + y
 x − y 



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

 ( )1 + 
x

1 + x
  ( )1 − 

x

1 + x

1 + x2
1

(1 + )x2 
1 + 2x

(1 + x)2 
1

1 − x2  

  
 

i. 
a

d
  

d

c

a

c
 

ii. 
x3

yz
 , 

y3

zx
  

z3

xy
xyz 

 iii. 
d

ca
  

c

d
 = 

cd

ac
 

 

i  ii  i  iii ii  iii i, ii  iii 

  


x + 3

x2 + 2x + 1
 
x2 − x − 2

x + 3
 

 

(x + 1) (x + 1)2 (x−1) (x + 1)(x − 1) 

x2 + 2x + 1 = x2 + 2.x.1 + 12 = (x + 1)2 

 
x + 2

x + 1

x + 2

x − 1

x − 2

x + 1

x − 1

x + 2
 


(x − y)2 + 4xy

x2 − y2  , 
(x − y)2

x + y
 

(x + y)2

x − y
 

 

(x + y) (x − y)
x + y

x − y
 (x − y)(x − y) 

 
(x − y)2 + 4xy

x2 − y2   
(x − y)2

x + y
 = 

x + y

x − y
  

(x − y)2

x + y
 = x − y 

 

(x + y)  x2 + y2  x2 − y2 xy 

(x − y)2

x + y
  

(x + y)2

x − y
   = (x−y) (x + y) = x2−y2 
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a

b
  

b

a
 = 

1
b2

a2

a2

b2

a

b
 

 
a3b2

c2d
  

a2b3

cd3  = ?

 
cd2

bc
 
bc

ad2  
b2c

a2d

ad2

bc
 

a3b2

c2d
  

a2b3

cd3  = 
a3b2

c2d
  

cd3

a2b3 = 
ad2

bc

 
4x

1 + x2  
8x3

1 − x4  

1 + x2

4x
 

2x2

1 − x2 
1 − x2

2x2  
4x

1 + x2   

 
a + b

2x
  

a2 − b2

2x
 

1

a + b
 

1

a − b
 a − b a + b  

 ( )a

b
  

b

a
    a = 

1

a
 a

a

b2
 

1

b  

 
ax2 + x2

a3   
a + 1

a2  

x2

a

a

x2

x

a
ax2  

 
a3 – b3

a + b
  

a2 + ab + b2

a2 – b2  

a – b

a + b

a + b

a – b

1

(a – b)2 (a – b)2  

 
x2− 2x + 1

 a2 − 2a + 1
  

 x − 1

 a − 1
 

 

 x + 1

 a−1
  

 x − 1

 a−1
 

 x + 1

 a +1
 

 a − 1

 x −1
 

 



a

 a + b
 + 

b

a −b
  



a

 a + b
 + 

b

b − a
 

a2 + b2

a2 − b2  
a2 + b2

a2 −2ab − b2 

(a2 + b2)(a2 − b2)
a2 + b2

(a −b)2  

 ( )a2

b
  

b2

a
  a = ?  

a b ab a2b2  

 
3

x2 – 1
   

1

x – 1
 = ?  

1

x – 1
 

1

x + 1

3

x – 1
 

3

x + 1
 

 ( )2a

a + b
 − 2   ( )4 − 

4a

a + b

1

2
1 −

1

2
2 

 
a3b2

c2d
 

a2b3

cd3

ad2

bc

a2d

cb

ab2

cd

a2b2

c2d
 

 ( )1 + 
1

x
  ( )1 − 

1

x2

1

x

x

x + 1

x

 x − 1

x − 1

x
 

 
a2

b
  

b2

ac
 = 

b

c

b3

a3c

a3c

b3

c

b
 

a2

b
  

b2

ac
 = 

a2

b
  

ac

b2 = 
a3c

b3

 
1

x2y
  

x4y

x6y3 



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

x y x2y
x4y

x6y3 

  

 i. 
x

yz
 ÷ 

y

zx
 = 

x2

y2  ii. 
z

xy
 ÷ 

x

yz
 = 

z2

x2 iii. 
y

zx
 ÷ 

z

xy
 = −

z2

y2  

 

i  ii i  iii ii  iii i, ii  iii 

  

a3 − b3

a + b
, 

a4 + a2b2 + b4

a3 + b3
, 
a − b

a
 

 

a2 − b2 a2 + b2  a − b a + b 

  

a b
1

a
 

1

b
  


a3 − b3

a + b
 

a4 + a2b2 + b4

a3 + b3   

 
(a + b) (a2 − ab + b2) (a − b) (a2 + ab − b2)

(a − b) (a2 − ab + b2) (a − b) (a2 + ab + b2) 

 

a + b a − b a2 + b2 a2 − b2 

mKj  †evW© ci xÿ vi  enywbe©vPwb cÖ‡kœvËi  we‡køl Y 

  

 
a − p

a + p
  

(a − p)2

a2 − p2  = ?  

1 



a − p

 a + p

2

a + p) 



a + p

 a − p

2

 

 
a + b

 a – b
  

(a + b)2

a2 – b2

0 1 a + b a – b 

 
3x2

2a
  

4y2

15zx
  

45zx3

8ay2

45zx3

8ay

2xy2

5az

2xy

5az2 

 ( )x

y
 + 

y

x
 – 1   ( )x2

 y2 – 
x

y
 + 1

 

x

y

y

x

y2

x

2

x
 

 
x3 + y3 + 3xy(x + y)

(x + y)2 – 4xy
  

(x + y)2

(x – y)3 =  

x2 – y2 x2 + y2 (x + y)3 x3 + y3  

 
m2 – n2

m2 + n2 – 2mn
  

(m – n)2

(m + n)2 – 4mn
  

 

m – n m + n
m – n

m + n
 

m + n

m – n
  

m2 – n2

m2 + n2 – 2mn
  

(m – n)2

(m + n)2 – 4mn
 

  = 
(m + n) (m – n)

(m – n)2   
(m – n)2

(m – n)2 

  =  
(m + n) (m – n)

(m – n) (m – n)    
(m – n)2

(m – n)2 = 
m + n

m – n
 

 ( )2a

a + b
 – 2   ( )4 – 

4a

a + b
 =  

3

2

2

3

1

2
– 

1

2
 

( )2a

a + b
 − 2   ( )4 − 

4a

a + b
 

  = ( )2a − 2a − 2b

a + b
  ( )4a + 4b − 4a

a + b
 = 

−2b

(a + b)
  

(a + b)

4b
 = − 

1

2
 

 
4a

1 + a2  
8a3

1 – a4 =   

1 – a2

2a2

2a2

1 + a2

1 + a2

2a2

2a2

1 – a2  

4a

1 + a2  
8a3

1 – a4 = 
4a

1 + a2  
12 – (a2)2

8a3  

  = 
4a  (1 + a2) (1 – a2)

(1 + a2)  8a3  = 
1 – a2

2a2  

 ( )1 + 
1

a
  ( )1 – 

1

a2  

 

a – 1

a

a

a – 1

a2

a – 1

a2

a2 – 1
 

( )1 + 
1

a
  ( )1 − 

1

a2  

  = 
1 + a

a
  

a2 − 1

a2  = 
a + 1

a
  

a2

(a + 1) (a − 1)
 = 

a

a − 1
 

 
x2 – 5x + 6

x2 – 9x + 20
 (x–4) (x – 5) 

x2 – 9x + 20 x2 – 6x + 5 

x2 – 5x + 6 x2 – 8x + 180  

 4ab2x3, 9a3c 12a3bc4x 

36a3b2c4x3 36a3b3c4

36ab3c4x a3b2c4x 

 
3x2

2a
  

4y2

15zx
 = 

45zx3

8ay

45zx2

8ay

45zx3

8ay2

45z2x2

8ay2  

 
(a + b)2 – 4ab

a2 + ab + b2   
1

a3 – b3 =  

a – b (a – b)2 (a – b)3 a2 + ab + b2  

 
(a + b)2 − 4ab

a2 + ab + b2   
1

a3 − b3 = 
(a + b)2 − 4ab

a2 + ab + b2   
a3 − b3

1
 

 = 
(a − b)2

a2 + ab + b2  
(a − b)(a2 + ab + b2)

1
 = (a − b)3 

 
a2 – ab + b2

a2 + ab + b2   
(a – b)2

a2 –  b2 



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

a3 – b3

 a3 + b3  
a3 + b3

a3 – b3

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

(a – b) (a2 − ab + b2)

a2 − ab + b2

a2 + ab + b2 

 ( )1 + 
1

x
  ( )1 – 

1

x2  

 
x

x − 1

x

x + 1

x – 1

x
 

x + 1

x
  

 ( )1 + 
1

x
  ( )1 − 

1

x2  = 
x + 1

x
  

x2 − 1

x2  

 = 
x + 1

x
  

x2

(x + 1)(x − 1)
 = 

x

x − 1
 

 
x2 − y2

x3 + y3  × 
x2 − xy + y2

x3 − y3  = 

x2 + xy + y2
1

x2 + xy + y2   

x2 − xy + y2
x + y

x2 + xy + y2    

 
a2 − b2

a3 + b3  
a + b

a2 − ab + b2  

a + b

 a − b
 

a − b

 a + b
 (a + b) (a − b)  

 
x + y

x2 − y2 
 

1

 x − y
 = 

x + y

x − y
 

x + y

x2 − y2 
1

xy
 1  

 



x2 − 2x + 1

a2 − 2a + 1
  



x − 1

a − 1
 = 

x + 1

a − 1
 

x − 1

a + 1
 

x − 1

a − 1
 

a − 1

x − 1
  

 ( )1

x
 + 

1

y
 × ( )1

y
 − 

1

x
 = 

x2 − y2

x2y2  
x2 + y2

x2y2  
x2 − y2

xy
 1  

 ( )a

b
 + 

b

a
 + 1   ( )a2

b2 + 
a

b
 + 1  = 

1 (a2 + ab + b2)2

a

b
 

b

a
    

 ( )
a

b
 + 

b

a
 + 1   ( )

a2

b2 + 
a

b
 + 1  

 = 
a2 + b2 + ab

ab
  

a2 + ab + b2

b2  = 
a2 + ab + b2

ab
  

b2

a2 + ab + b2 = 
b

a
 

 
a2

x − 3
  

a3

x2 − 9
 

a3

(x − 3)(x2 − 9)
 

a

x − 3
 

a

x + 3

x + 3

a
 

 ( )2a

a + b
 − 2   ( )4 − 

4a

a + b
 = 

1

2
 1 −

1

2
 2  

 ( )
2a

a + b
 − 2   ( )4 − 

4a

a + b
 = 

2a − 2a − 2b

a + b
   

4a + 4b − 4a

a + b
  

   = 
− 2b

a + b
  

a + b

4b
 = − 

1

2
 

 
p2 − 2p + 1

x2 − 2x + 1
 

p − 1

x −1
 

p −1

x −1
 

x −1

p −1
 

(p −1)2

(x −1)2  
p3 −1

x3 −1
 

  

 ( )a

b
 – 1  ( )1 – 

a

b
 ⎯

i. ii. – 1 

iii. = 
(a – b)2

b2  

i ii i iii  ii iii i, ii iii  

i)  
a

b
 – 1 + 1 – 

a

b
 = 0 

  (ii)  ( )
a

b
 – 1   ( )1 – 

a

b
 

   = 
a – b

b
  

b – a

b
 = 

a – b

b
  

b

 – (a – b)
 = – 1 

  (iii) ( )
a

b
 – 1   ( )1 – 

a

b
 

   = 
a – b

b
  

b – a

b
 = 

(a – b) { – (a – b)}

b2  = 
– (a – b)2

b2  

   (i) (ii) 

 ( )a

b
 – 1  ( )1 – 

a

b
 ⎯

i. = 0 ii. = – 1 

iii. = 
(a – b)2

b2  

i ii i iii  ii iii i, ii iii  

(i) ( )
a

b
 − 1  + ( )1 − 

a

b
 

 = ( )a − b

b
 + ( )b − a

b
 = 

a − b + b − a

b
 = 

0

b
 = 0 

 (ii) ( )
a

b
 − 1   ( )1 − 

a

b
 = ( )a − b

b
  ( )b − a

b
  

  = 
a − b

b
  

b

−(a − b)
 = −1 

 (iii) ( )
a

b
 − 1   ( )1 − 

a

b
 = ( )a − b

b
  ( )b − a

b
 

= 
ab − a2 − b2 + ab

b2  = 
2ab − a2 − b2

b2  

 
1

x – 3
, 

1

x + 3
 

 i. x2 − 9  ii. 
x + 3

x − 3
 iii.

1

x2 –9

i ii i iii ii iii i, ii iii  

 ( )a

b
 −1   ( )1− 

a

b
 

i. 0 ii. −1 

 iii. 
a−b)2

b2  

 

i  ii  i  iii ii  iii i, ii  iii 



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

 G Aä v‡qi  cvV mgwš̂Z enywbe©vPwb cÖ‡kœvËi  

  
 

i.
x3y – xy3

x2y – xy2 (x + y)  

 ii.
a3b2

c2d2  
a2b3

cd3  = 
ad

bc
 

 iii.
a

a – b
 + 

b

a + b
 

2ab

 a2 – b2 

 

 i  ii i  iii ii  iii  i, ii  iii  

 ( )a

b
 – 1  ( )1 – 

a

b
 

i. 0  ii. − 1 

 iii.
(a – b)2

b2  

 

 i  ii ii  iii   i  iii  i, ii  iii  

 
a

b
 , 

b

c
 , 

c

a
  

 i.  abc  ii. 
ac + b2

bc
  

iii.
ab + c2

a2  

i ii i iii ii  iii i, ii iii  

 
1

a
 , 

1

b
 

 i.   
b

ab
 , 

a

ab
    ii.  

a + b

ab
  

iii. 
a −b

ab
 

i ii i iii ii  iii i, ii iii  

 

 i.  
1

x + y
 

1

x−y
 

2

x2 −1
 

ii.   
x

(x−y)(y−z)
 , 

y

(y−z)(z −x)
 ,

z

(z−x)(x −y)
 1

iii. 
x − y

xy
  + 

y − z

yz
 + 

z − x

zx
  = 0 

i ii i iii ii  iii i, ii iii 

 
a

x

b

y

c

z

i. xyz ii. 
abc

xyz
   iii. 

xyz

abc 

 

i  ii  i  iii ii  iii i, ii  iii  

 

 i.  
2x + 3y

 2x − 3y
 

2x − 3y

 2x + 3y
  

2(4x2 + 9y2)

4x2 − 9y2  

ii.   
a2 − b2

 a2 − 2ab + b2 
a + b

a − b
  

iii. 
x2

yz
  

y2

zx
  

z2

xy
 x3 − y3− z3 

i ii i iii ii  iii i, ii iii  

  


6(x2 −6x + 5)

8(x2 −25)
 

 

x + 25 2(x + 25) x −5 x−1  

 

x − 5 2(x − 5) 2(x + 5) 2(x − 1) 

 
3(x −1)

4(x + 5)

x −1

x + 5
 

4(x + 5)

3(x +1)
 

3(x +1)

4(x+5)
  


1

a + b
  

(a − b)2

a3 + b3

 

a + b a3 + b3 (a2 − ab + b2) a3 − b3  

 
ab

a3 + b3

− ab

a3 + b3

a

a3 + b3

− b

a3 + b3 

 
  m„Rbkxj Ask   
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x3 – y3

(x – y)2 + 3xy
 = a, 

(x + y)2 – 3xy

x3 – y3  = b, 
x + y

x – y
 = c 

x3 + y3

x4 + x2y2 + y4 = d 

a 

a  b  c 



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

a  d  
x2 – y2

xy
 

 45bs cÖ‡kœi mgvavb  

 a = 
x3 – y3

(x – y)2 + 3xy

  = 
(x – y) (x2 + xy + y2)

x2 – 2xy + y2 + 3xy
 

  = 
(x – y) (x2 + xy + y2)

(x2 + xy + y2)
 

  = x – y  (Ans.) 

 a = 
x3 – y3

(x – y)2 + 3xy
 , b = 

(x + y)2 – 3xy

x3 – y3  c = 
x + y

x – y
 

a  b  c 

 = 
x3 – y3

(x – y)2 + 3xy
  

(x + y)2 – 3xy

x3 – y3   
x + y

x – y
 

 = 
(x – y) (x2 + xy + y2)

x2 – 2xy + y2 + 3xy
  

x2 + 2xy + y2 – 3xy

(x – y) (x2 + xy + y2)
  

x + y

x – y
 

 = 
(x – y) (x2 + xy + y2)

(x2 + xy + y2)
  

(x – y) (x2 + xy + y2)

(x2 – xy + y2)
  

x + y

x – y
 

 = 
(x + y) (x3 – y3)

x2 – xy + y2   (Ans.) 

 a = 
x3 – y3

(x – y)2 + 3xy
 d = 

x3 + y3

x4 + x2y2 + x4 

= a  d  
x2 – y2

xy
 

 = 
x3 – y3

(x – y)2 + 3xy
  

x3 + y3

x4 + x2y2 + y4  
(x + y) (x – y)

xy
 

 = 
(x – y) (x2 + xy + y2)

x2 – 2xy + y2 + 3xy
  

(x + y) (x2 – xy + y2)

(x2)2 + 2x2y2 + (y2)2 – x2y2  

 
xy

(x + y) (x – y)
  

 = 
(x2 + xy + y2)

(x2 + xy + y2)
  

x2 – xy + y2

(x2 + y2)2 – (xy)2  xy 

 = 1  
(x2 – xy + y2)

(x2 + xy + y2) (x2 – xy + y2)
  xy 

 = 
xy

x2 + xy + y2  (Ans.)



x – y

x + y
 , 

x + y

x3 – y3 , 
x3 + y3

x4 + x2y2 + y4 

 30bs cÖ‡kœi mgvavb  

 = x4 + x2y2 + y4 

  = (x2)2 + 2.x2y2 + (y2)2 – x2y2 

  = (x2 + y2)2 – (xy)2 

  = (x2 + xy + y2) (x2 – xy + y2)  (Ans.) 

 
x + y

x3 – y3  
x3 + y3

x4 + x2y2 + y4 

= 
x + y

(x – y) (x2 + xy + y2)
  

(x + y) (x2 – xy + y2)

(x2 + xy + y2) (x2 – xy + y2)
  

  

= 
x + y

(x – y) (x2 + xy + y2)
  

(x2 + xy + y2) (x2 – xy + y2)

(x + y) (x2 – xy + y2)
 = 

1

x – y
  (Ans.) 

  = 
x – y

x + y
  

x + y

x3 – y3 

  = 
(x – y) (x + y)

(x + y) (x3 – y3)
 

  = 
(x – y)

(x – y) (x2 + xy + y2)
 = 

1

x2 + xy + y2 

  

= 
1

x2 + xy + y2  
x3 + y3

x4 + x2y2 + y4 

= 
1

x2 + xy + y2  
(x + y) (x2 – xy + y2)

(x2 + xy + y2) (x2 – xy + y2)
  

= 
1

x2 + xy + y2  
(x2 + xy + y2) (x2 – xy + y2)

(x + y) (x2 – xy + y2)
 = 

1

x + y
  (Ans.) 

mKj  †evW© ci xÿ vi  m„Rbkxj  cÖkœ I  mgvavb we‡køl Y 

 


A = 
(x – y)2 + 4xy

a3 – b3 – 3ab(a – b)
 , B = 

x3 + y3 + 3xy(x + y)

 (a + b)2 – 4ab
,  

C = 
2x

x2 + 6x + 5
 D = 

2y

x3 + 125
 

( )1 + 
2

x
 ( )1 – 

4

x2   

A  B  
ab – b2

xy – y2

C D

 5 bs cÖ‡kœi mgvavb  

 ( )1 + 
2

x
   ( )1 − 

4

x2   

 = ( )
x + 2

 x
  



x2 − 4

 x2  

 = ( )
x + 2

 x
  







(x)2 − (2)2

 x2  

 = ( )
x + 2

 x
   { }

(x + 2)(x – 2)

 x2  

 = 
(x + 2)

 x
  

x2

 (x + 2) (x − 2)
 = 

x

 x − 2
 

x

 x − 2
  (Ans.)



A = 
(x − y)2 + 4xy

 a3 − b3 − 3ab (a − b)
 = 

(x + y)2

 (a − b)3 

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

 (a + b)2 − 4ab
 = 

(x + y)3

 (a − b)2 

 A  B  
ab − b2

 xy − y2 



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

  = 
(x + y)2

 (a − b)3  
(x + y)3

 (a − b)2  
ab − b2

 xy − y2 

  = 
(x + y)2

 (a − b)3  
(a − b)2

(x + y)3  
b(a − b)

 y(x − y)
 

  = 
b

 y(x2 − y2)
  (Ans.) 



C = 
2x

 x2 + 6x + 5
 

D = 
2y

 x3 + 125
 

C x2 + 6x + 5 

  = x2 + 5x + x + 5 

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

  = (x + 5)(x + 1) 

D  x3 + 125 

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

 (x + 5)(x + 1)(x2 − 5x + 25) 

         = (x + 1) (x3 + 125) 

 C 
2x

 (x + 5) (x + 1)
 

  = 
2x (x2 − 5x + 25)

 (x + 5)(x + 1) (x2 − 5x + 25)
 

  = 
2x (x2 − 5x + 25)

 (x + 1)(x3 + 125)
 

 D 
2y

 (x + 5) (x2 − 5x + 25)
 

  = 
2y (x + 1)

 (x + 1)(x + 5) (x2 − 5x + 25)
 

  = 
2y (x + 1)

 (x + 1) (x3 + 125)
 

 
2x (x2 − 5x + 25)

 (x + 1) (x3 + 125)
 , 

2y (x + 1)

 (x + 1) (x3 + 125)



P = a2 − 2a − 8, Q = a2 − 3a − 10 R = a2 − 8a + 15 

R

1

P
 , 

1

Q
 , 

1

R

P  
a − 5

Q
  

R

a − 3
 = 

a − 4

a − 5
 

 5bs cÖ‡kœi mgvavb  
 R = a2 – 8a + 15 

  = a2 – 5a – 3a + 15  

  = a(a – 5) – 3(a – 5) 

  = (a – 5)(a – 3) (Ans) 

 P = a2 – 2a – 8 

  = a2 – 4a + 2a – 8  

  = a(a – 4) + 2(a – 4) 

  = (a – 4)(a + 2) 

  
1

P
 = 

1

(a – 4)(a + 2)
 

 Q = a2 – 3a – 10 

 = a2 – 5a + 2a – 10 

 = a(a – 5) + 2(a – 5) 

 = (a – 5)(a + 2) 

 
1

Q
 = 

1

(a – 5)(a + 2)
 

 R = (a – 5)(a – 3) 

 
1

R
 = 

1

(a – 5)(a – 3)
 

 (a + 2)(a – 3)(a – 4)(a – 5) 

 
1

P
 , 

1

Q
 , 

1

R
 

 
1

P
 = 

1

(a – 4)(a + 2)
 = 

(a – 3)(a – 5)

 (a + 2)(a – 3) (a – 4)(a – 5)
 

 
1

Q
 = 

1

(a – 5)(a + 2)
 = 

(a – 3)(a – 4)

 (a + 2)(a – 3) (a – 4)(a – 5)
 

 
1

R
 = 

1

(a – 5)(a – 3)
 = 

(a + 2)(a – 4)

 (a + 2)(a – 3) (a – 4)(a – 5)
 

 R = (a – 3)(a – 5) 

 P = (a + 2)(a – 4) 

  Q = (a + 2)(a – 5) 

 P  
a – 5

Q
  

R

a – 3
 

  = (a + 2)(a – 4)  
a – 5

(a + 2)(a – 5)
  

(a – 3)(a – 5)

a – 3
 

  = 
(a + 2)(a – 4)(a – 5)

(a + 2)(a – 5)
  

a – 3

(a – 3)(a – 5)
 

  = 
a – 4

a – 5
 

 P  
a – 5

Q
  

R

a – 3
 = 

a – 4

a – 5
  



A = 
(p – q)2 + 4pq

p3 – q3 – 3pq(p – q)
 ; B = 

p3 + q3 + 3pq(p + q)

 (p + q)2 – 4pq
 ;  

C = x3 + y3 D = x3 – y3. 

a2 + 2a – 15

a2 – 9
 

A  B.

x

C
 

y

D
  

 5bs cÖ‡kœi mgvavb  


a2 + 2a – 15

a2 – 9
 

 = 
a2 + 5a – 3a – 15

a2 – 32  

 = 
a(a + 5) – 3(a + 5)

(a + 3)(a – 3)
 = 

(a + 5) (a – 3)

(a + 3)(a – 3)
 

 (a – 3) 

(a – 3)
a + 5

a + 3
 

 
a + 5

a + 3
 (Ans) 

 A = 
(p – q)2 + 4pq

 p3 – q3 – 3pq(p – q)
  

  = 
(p + q)2

(p – q)3 

B = 
p3 + q3 + 3pq(p + q)

(p + q)2 – 4pq
 

  = 
(p + q)3 

(p – q)2  



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

A  B = 
(p + q)2 

(p – q)3   
(p + q)3 

(p – q)2  

  = 
(p + q)2 

(p – q)3   
(p – q)2 

(p + q)3  

  = 
1

(p – q)
  

1

(p + q)
 = 

1

p2 – q2 (Ans) 


x

C
 

  = 
x

x3 + y3 [ C = x3 + y3] 

 
y

D
 

  = 
y

x3 – y3 [ C = x3 + y3] 

(x3 + y3)(x3 – y3) 

  = x6 – y6 


x

x3 + y3 = 
x(x3 – y3)

(x3 + y3)(x3 – y3)
 =

x(x3 – y3)

x6 – y6  

y

x3 – y3 = 
y(x3 + y3)

(x3 + y3)(x3 – y3)
 =

y(x3 + y3)

x6 – y6  


x(x3 – y3)

x6 – y6  , 
y(x3 + y3)

x6 – y6  (Ans) 



A = 
(a – b)2 + 2ab

(a – b)(a2 + 2ab + b2)
 , B = 

a3 + b3

(a + b)3(a2 – b2)
  

C = 
a3 – b3

a4 – b4  

( ) 
1

x
 – 

1

y
  ( ) 

1

y
 – 

1

x
  

A, B C

A  B  C = 
a2 + ab + b2

a2 – ab + b2

 5bs cÖ‡kœi mgvavb  

 ( )
1

x
 − 

1

y
  ( )

1

y
 − 

1

x
 

 = 



y − x

xy
  



x − y

xy
 

 = 
− (x − y)

xy
  

xy

x − y
 

 = − 1 (Ans.)



 A = 
(a − b)2 + 2ab

(a − b)(a2 + 2ab + b2)
 

 B = 
a3 + b3

(a + b)3 (a2 − b2)
 

C = 
a3 − b3

a4 − b4 

 A = 
a2 + b2

(a − b) (a + b)2 

 B = 
a3 + b3

(a + b)3 (a + b) (a − b)
 = 

a3 + b3

(a + b)4 (a − b)
 

 C = 
a3 − b3

(a2 + b2) (a2 − b2)
 = 

a3 − b3

(a2 + b2) (a + b)(a − b)
 

 A, B C (a − b) (a + b)4 (a2 + b2) 

 A = 
a2 + b2

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

(a − b)(a + b)2 (a + b)2 (a2 + b2)
 

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

(a + b)4(a − b)(a2 + b2)
 

B = 
a3 + b3

(a + b)4 (a − b)
 = 

(a3 + b3)(a2 + b2)

(a + b)4 (a − b)(a2 + b2)
 

C = 
a3 − b3

(a2 + b2) (a + b) (a − b)
 = 

(a3 − b3)(a + b)3

(a2 + b2) (a + b) (a + b)3 (a − b)
 

 = 
(a3 − b3) (a + b)3

(a + b)4 (a − b) (a2 + b2)
 (Ans.)



A = 
a2 + b2

(a − b) (a + b)2 

B = 
a3 + b3

(a + b)4 (a − b)
 

C = 
a3 − b3

(a2 + b2) (a + b) (a − b)
 

 A  B  C 

 = 
a2 + b2

(a − b) (a + b)2
  

a3 + b3

(a + b)4 (a − b)
  

a3 − b3

(a2 + b2) (a + b) (a − b)
 

 = 
a2 + b2

(a − b)(a + b)2
  

(a + b)4 (a − b)

a3 + b3   
a3 − b3

(a2 + b2) (a + b) (a − b)
 

 = 
(a + b) (a3 − b3)

(a − b) (a3 + b3)
 

 = 
(a + b) (a − b) (a2 + ab + b2)

(a − b) (a + b) (a2 − ab + b2)
 

 = 
a2 + ab + b2

a2 − ab + b2 

 



A = 6p2 – p – 1, B = 4p2 – 1, C = p3 – q3  

D = p4 + p2q2 + q4. 

x – 2

x
 + 

x – 2

2
 

( )
1

A
 + 

1

B
  

5p + 2

(4p2 – 1)(3p + 1)
 .

1

C
 , 

1

D
 

 5bs cÖ‡kœi mgvavb  


x – 2

x
 + 

x – 2

2
 = 

2(x – 2) + x(x – 2)

2x
 

  = 
2x – 4 + x2 – 2x

2x
 = 

x2 – 4

2x
 (Ans) 

 A = 6p2 – p – 1 

  = 6p2 – 3p + 2p – 1 

  = 3p(2p – 1) + 1(2p – 1) 

  = (2p – 1)(3p + 1) 

  B = 4p2 – 1 

  = (2p)2 – (1)2 = (2p + 1)(2p – 1) 

( )
1

A
 + 

1

B
  

5p + 2

(4p2 – 1)(3p + 1)
 

  = { }
1

(2p – 1)(3p + 1)
 + 

1

(2p + 1)(2p –1)
 

5p + 2

(2p + 1)(2p – 1)(3p + 1)
 

  = 
2p + 1 + 3p + 1

(2p + 1)(2p – 1)(3p + 1)
  

5p + 1

(2p + 1)(2p – 1)(3p + 1)
 

  = 
5p + 2

(2p + 1)(2p – 1)(3p + 1)
  

(2p + 1)(2p – 1)(3p + 1)

 5p + 2
 

  = 1 (Ans) 

 C = p3 – q3 

  = (p – q)(p2 + pq + q2) 



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

 D  = p4 + p2q2 + q4 

 = (p2)2 + 2p2q2 + (q2)2 – p2q2 

 = (P2 + q2) – (pq)2 

 = (p2 + q2 + pq)(p2 + q2 – pq) 
1

C
 = 

1

(p – q)(p2 + pq + q2)
 

1

D
 = 

1

(p2 + q2 + pq)(p2 – pq + q2)
 

(p – q)(p2 + pq + q2)(p2 – pq + q2) 

1

C
 , 

1

D
 

1

C
 = 

1

(p – q)(p2 + pq + q2)
 = 

p2 – pq + q2

(p – q)(p2 + pq  + q2)(p2 – pq + q2)
 

1

D
 = 

1

(p2 + pq + q2)(p2 – pq + q2)
 = 

p – q

(p – q)(p2 + pq  + q2)(p2 – pq + q2)
 (Ans) 

 



A = 
x2 – 5x – 14

x2 – 4x – 21
 , B = 

x + 2

x2 + 7x + 12
 , C = 

4x

x2 – 9
 

1

x – 1
 

2x

x2 – 1
  

A  B  C = 

A, B C-
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1

 x − 1
  − 

2x

 x2 − 1
  

 = 
1

 x − 1
  − 

2x

 (x + 1)(x − 1)
  

 = 
x + 1 − 2x

 (x + 1)(x − 1)
  = 

1 – x

 (x + 1)(x − 1)
  

 = 
− (x – 1)

 (x + 1)(x − 1)
 = 

−1

 x + 1
  (Ans)

 A = 
x2 − 5x − 14

 x2 − 4x − 21
 

   = 
x2 − 7x + 2x− 14

 x2 − 7x + 3x − 21
 

   = 
x (x − 7) + 2 (x − 7)

 x (x − 7) + 3 (x − 7)
 

   = 
(x − 7) (x + 2)

 (x − 7)(x + 3)
 = 

x + 2

x + 3
 

   B = 
x + 2

 x2 + 7x + 12
 

    = 
x + 2

 x2 + 4x + 3x +12
 

    = 
x + 2

 x(x + 4) + 3(x +4)
 

    = 
x + 2

 (x + 4)(x +3)
 

   C  = 
4x

 x2 − 9
 =

4x

 (x + 3)(x − 3)
 

 A  B  C 

   = 
x + 2

 x + 3
  

x + 2

 (x + 4)(x +3)
  

4x

 (x + 3)(x − 3)
 

   = 
x + 2

 x + 3
  

(x + 4)(x +3)

 (x + 2)
  

4x

 (x + 3)(x − 3)
 

   = 
4x(x + 4)

 (x + 3)(x − 3)
 = 

4x2 + 16x

x2 − 9
 (Ans.) 

 A = 
x + 2

 x + 3
, B = 

x + 2

 (x + 4)(x +3)
 

C = 
4x

 (x + 3)(x − 3)
 

 x + 3 

 (x + 4)(x + 3) 

 (x + 3)(x − 3) 

 (x + 3)(x + 4)(x − 3) 

A = 
x + 2

 x + 3
 = 

(x + 2)(x + 4)(x − 3)

 (x + 3)(x + 4)(x − 3)
 

 B = 
x + 2

 (x + 4)(x +3)
 = 

(x + 2)(x − 3)

 (x + 3)(x + 4)(x − 3)
 

C = 
4x

 (x + 3)(x − 3)
 = 

4x (x + 4)

(x + 3)(x + 4)(x − 3)
 

(x + 2)(x + 4)(x − 3)

 (x + 3)(x + 4)(x − 3)
 , 

(x + 2)(x − 3)

 (x + 3)(x + 4)(x − 3)
, 

4x (x + 4)

(x + 3)(x + 4)(x − 3)
 (Ans.) 



P = 
a3 − b3 − 3ab(a − b)

(a + b)2 − 4ab
, Q = 

(a − b)2 + 4ab

a3 + b3 + 3ab(a + b)
 

m4 + m2 + 1.

a

a − b
  (P  Q)

( )
1

P
 − Q (a2 − b2) = 2b

 5 bs cÖ‡kœi mgvavb  
 m4 + m2 + 1 = (m2)2 + 2m2.1 + (1)2 − m2 

 = (m2 + 1)2 − (m)2 

 = (m2 + 1 + m) (m2 + 1 − m) 

 = (m2 + m + 1) (m2 − m + 1) (Ans.) 

 P = 
a3 − b3 − 3ab (a − b)

 (a + b)2 − 4ab
 

   = 
(a − b)3

 (a − b)2 = 
(a − b)2(a − b)

 (a − b)2  = (a − b) 

 Q = 
(a − b)2 + 4ab

 a3 + b3 + 3ab (a + b)
 

  = 
(a + b)2

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

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

1

 a + b
 

a

 a − b
  (P  Q) 

  = 
a

 a − b
  ( )a − b  

1

 a + b
 

  = 
a

 a − b
  (a − b) (a + b) = a(a + b) (Ans.) 

 P = a − b Q = 
1

 a + b
 

( )
1

P
 − Q (a2 − b2) 

  = 



1

 a − b
 − 

1

 a + b
(a2 − b2) 

  = 






a + b − (a − b)

 (a + b)(a − b)
(a2 − b2) 

  = 
a + b − a + b

 a2 − b2   a2 − b2 



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

  = 
2b

 a2 − b2  a2 − b2 = 2b =  ( )
1

P
 − Q (a2 − b2) = 2b 

Aä vq mgwšẐ m„Rbkxj  cÖkœ I  mgvav‡bi  bgybv ms‡hvRb 

 


P = 
x2 + 3x – 4

x2 + 7x + 12
 , Q = 

x2 + 2x – 3

x2 + 6x – 7
 , R = 

x2 + 12x + 35

x2 + 4x – 5
.

P

P + Q

Q  R  
x2 – 9

x – 1
 = 

1

x – 3

 4bs cÖ‡kœi mgvavb  



P = 
x2 + 3x − 4

x2 + 7x + 12
 

 = 
x2 + 4x − x − 4

x2 + 3x + 4x + 12
 

 = 
x(x + 4) − 1(x + 4)

x(x + 3) + 4(x + 3)
 

 = 
(x + 4) (x − 1)

(x + 3) (x + 4)
 = 

x − 1

x + 3
  (Ans.) 

 P = 
x − 1

x + 3
 

Q = 
x2 + 2x − 3

x2 + 6x − 7
 

  = 
x2 + 3x − x − 3

x2 + 7x − x − 7
 

  = 
x(x + 3) − 1(x + 3)

x(x + 7) −1(x + 7)
 

  = 
(x + 3) (x − 1)

(x + 7) (x − 1)
 = 

x + 3

x + 7
 

 P + Q  = 
x − 1

x + 3
 + 

x + 3

x + 7
 

  = 
(x − 1) (x + 7) + (x + 3) (x + 3)

(x + 3) (x + 7)
 

  = 
x2 + 7x − x − 7 + x2 + 3x + 3x + 9

(x + 3) (x + 7)
 

  = 
2x2 + 12x + 2

(x + 3) (x + 7)
  (Ans.) 

 Q = 
x + 3

x + 7
 

 

R = 
x2 + 12x + 35

x2 + 4x − 5
 

  = 
x2 + 5x + 7x + 35

x2 + 5x − x − 5
 

  = 
x(x + 5) + 7(x + 5)

x(x + 5) − 1(x + 5)
 

  = 
(x + 5) (x + 7)

(x + 5) (x − 1)
 = 

x + 7

x − 1
 

  = Q  R  
x2 − 9

x − 1
 

  = 
x + 3

x + 7
  

x + 7

x − 1
  

x2 − 32

x − 1
 

  =  
x + 3

x + 7
  

x + 7

x − 1
  

(x + 3) (x − 3)

(x − 1)
 

  = 
x + 3

x + 7
  

x + 7

x − 1
  

x − 1

(x + 3) (x − 3)
 = 

1

 x − 3
 

 Q  R  
x2 – 9

x – 1
 = 

1

x – 3



A = 
x3 – y3

x4 + x2y2 + y4 , B = 
1

1 – x + x2 , C = 
1

1 + x + x2  

D = 
1

1 + x2 + x4 

A 

B – C – 2x  D = 0.

1 + x2

D
  (B + C).

 6bs cÖ‡kœi mgvavb  



A = 
x3 − y3

x4 + x2y2 + y4 

 = 
(x − y) (x2 + xy + y2)

(x2)2 + 2x2y2 + (y2)2 − (xy)2 

 = 
(x − y) (x2 + xy + y2)

(x2 + y2)2 − (xy)2  

 = 
(x − y) (x2 + xy + y2)

(x2 + y2 + xy) (x2 + y2 − xy)
 = 

x − y

x2 − xy + y2 (Ans.) 

 B = 
1

1 − x + x2 

  C = 
1

1 + x + x2 

  D = 
1

1 + x2 + x4 = 
1

1 + 2x2 + x4 − x2 

    = 
1

(1 + x2)2 − x2 = 
1

(1 + x + x2) (1 − x + x2)
 

 = B − C − 2x  D 

  = 
1

1 − x + x2 − 
1

1 + x + x2 − 2x  
1

1 + x2 + x4 

  = 
1 + x + x2 − 1 + x − x2

(1 − x + x2) (1 + x + x2)
 − 

2x

1 + x2 + x4 

  = 
2x

(1 − x + x2) (1 + x + x2)
 − 

2x

(1 + x + x2) (1 − x + x2)
 

  = 
2x − 2x

(1 + x + x2) (1 − x + x2)
 = 

0

1 – x2 + x4 = 0 = 

 B − C − 2x  D = 0  

 B = 
1

1 − x + x2 

  C = 
1

1 + x + x2 



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

  D = 
1

1 + x2 + x4 

  = 
1

(1 + x + x2) (1 − x + x2)
   

= 
1 + x2

D
  (B + C) 

  = 
1 + x2

(1 + x + x2) (1 − x + x2)
  



1

1 − x + x2 + 
1

1 + x + x2  

  = 
1 + x2

(1 + x + x2) (1 − x + x2)
  

1 + x + x2 + 1 − x + x2

(1 + x + x2) (1 − x + x2)
 

  = 
1 + x2

(1 + x + x2) (1 − x + x2)
  

2(1 + x2)

(1 + x + x2) (1 − x + x2)
 

  = 
1 + x2

(1 + x + x2) (1 − x + x2)
  

(1 + x + x2) (1 − x + x2)

2(1 + x2)
 

  = 
1

2
 (Ans.) 



1

1 – x + x2 
, 

1

1 + x + x2 
, 

2x

1 + x2 + x4 
(x + 1)2 – (x2 + x)

x3 + 1
  

0

 

 7bs cÖ‡kœi mgvavb  


= 
1

1 – x + x2 

= 
1

1 + x + x2 

= 1 – x + x2 

= (1 + x + x2) 

= (1 – x + x2) (1 + x + x2) 

 = 
1

(1 – x + x2)
  

(1 – x + x2) (1 + x + x2)

(1 – x + x2) (1 + x + x2)
  

  = 
1 + x + x2

(1 – x + x2) (1 + x + x2)
 

= 
1

(1 + x + x2)
  

(1 – x + x2) (1 + x + x2)

(1 – x + x2) (1 + x + x2)
  

 = 
1 – x + x2

(1 – x + x2) (1 + x + x2)
 

1 + x + x2

(1 – x + x2) (1 + x + x2)
 , 

1 – x + x2

(1 – x + x2) (1 + x + x2)
  (Ans.)  


1

1 – x + x2 

= 
1

1 + x + x2 

= 
2x

1 + x2 + x4 

 

= 
2x

1 + x2 + x4 + 
1

1 + x + x2 – 
1

1 – x + x2 

 = 
2x

( )x2 2 + 2.x2.1 + 12 – x2 + 
1

1 + x + x2 – 
1

1 – x + x2 

 = 
2x

( )x2 + 1 2 – x2 + 
1

1 + x + x2 – 
1

1 – x + x2 

 = 
2x

 (x2 + 1 + x) (x2 + 1 – x)
 + 

1

1 + x + x2 –  
1

1 – x + x2 

 = 
2x + 1 – x + x2 – (1 + x + x2)

(1 + x + x2) (1 – x + x2)
  

 = 
2x + 1 – x + x2 – 1 – x – x2

(1 + x + x2) (1 – x + x2)
 

 = 
2x – 2x

(1 + x + x2) (1 – x + x2)
 

 = 
0

(1 + x + x2) (1 – x + x2)
 = 0 = 

 − 0  



= 
1

1 + x + x2 

= 
2x

1 + x2 + x4 = 
2x

(x2 + 1 + x) (x2 + 1 – x)
  

= 
(x + 1)2 – (x2 + x)

x3 + 1
 

 
1

1 + x + x2  
2x

1 + x2 + x4  
x2 + 2x + 1 – x2 – x

x3 + 13  

   

  = 
1

1 + x + x2  
2x

(x2 + 1 + x) (x2 + 1 – x)
  

(x + 1)

(x + 1) (x2 – x + 1)
 

  = 
1

1 + x + x2  2x

(x2 + 1 + x) (x2 + 1 – x)
  

1

 (x2 – x + 1)
 

  = 
1

(1 + x + x2)
  

(x2 + 1 + x) (x2 + 1 – x)

2x
  

x2 – x + 1

1
 

  = 
(1 – x + x2)2

2x
  

(1 – x + x2)2

2x
  (Ans.)



x = 
2p

1 + p2 + p4 , y = 
1

1 – p + p2 z = 
1

1 + p + p2  

y z 

x – y + z.

(y – z)  x.

 8bs cÖ‡kœi mgvavb  

 y = 
1

1 − p + p2 z = 
1

1 + p + p2 

 = 1 − p + p2 = p2 − p + 1 

= 1 + p + p2 = p2 + p + 1 

 (p2 + p + 1) (p2 − p + 1) 

 y = 
1

1 − p + p2 = 
(p2 + p + 1)

(p2 + p + 1) (p2 − p + 1)
 

z = 
1

1 + p + p2 = 
(p2 − p + 1)

(p2 + p + 1) (p2 − p + 1)
 

 y z

(p2 + p + 1)

(p2 + p + 1) (p2 − p + 1)
 , 

(p2 − p + 1)

(p2 + p + 1) (p2 − p + 1)
 (Ans.) 



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

 x = 
2p

1 + p2 + p4 , y = 
1

1 − p + p2 
, z = 

1

1 + p + p2 

 = 1 + p2 + p4 

  = p4 + p2 + 1 

  = (p2)2 + 2.p2.1 + (1)2 − p2 

  = (p2 + 1)2 − (p)2 

  = (p2 + 1 + p) (p2 + 1 − p) 

  = (1 + p + p2) (1 − p + p2) 

x − y + z = 
2p

1 + p2 + p4 − 
1

1 − p + p2 + 
1

1 + p + p2 

  = 
2p

(1 + p + p2) (1 − p + p2)
 − 

1

1 − p + p2 + 
1

1 + p + p2 

  = 
2p – (1 + p + p2) + (1 – p + p2)

(1 + p + p2) (1 – p + p2)
  

  = 
2p − 1 − p − p2 + 1 − p + p2

(1 + p + p2) (1 − p + p2)
 

  = 
2p− 2p

(1 + p + p2) (1 − p + p2)
 

  = 
0

(1 + p + p2) (1 − p + p2)
 = 0 (Ans.) 



x = 
2p

1 + p2 + p4 , y = 
1

1 − p + p2 
, z = 

1

1 + p + p2 

 (y − z)  x 

 = 



1

1 − p + p2 − 
1

1 + p + p2   
2p

1 + p2 + p4 

 = 






1 + p + p2 − (1 − p + p2)

(1 + p + p2) (1 − p + p2)
  

2p

(p2)2 + 2.p21 + (1)2 − p2 

 = 






1 + p + p2 − 1 + p − p2

 (1 + p + p2) (1 − p + p2)
  

2p

(p2 + 1)2 − (p)2 

 = 






2p

(1 + p + p2) (1 − p + p2)
  

2p

(1 + p + p2) (1 − p + p2)
 

 = 
2p

(1 + p + p2) (1 − p + p2)
  

(1 + p + p2) (1 − p + p2)

2p
 

 = 1 (Ans.) 



1

2x + 3y
 , 

1

2x – 3y
 , 

2x

4x2 – 9y2 

 9bs cÖ‡kœi mgvavb  


1

2x + 3y
 – 

1

2x – 3y
 = 

2x – 3y – 2x – 3y

(2x + 3y) (2x – 3y)
 

 =  
– 6y

(2x + 3y) (2x – 3y)
 = 

6y

(2x + 3y) (3y – 2x)
  (Ans.) 


1

(2x + 3y)
  

1

(2x – 3y)
 = 

1

(2x)2 – (3y)2 

   = 
1

4x2 – 9y2 

  
1

4x2 – 9y2  
2x

4x2 – 9y2 = 
1

4x2 – 9y2  
4x2 – 9y2

2x
 = 

1

2x
 (Ans.) 

 = 2x + 3y 

 = 2x – 3y 

 = 4x2 – 9y2 = (2x)2 – (3y)2 = (2x + 2y) (2x – 3y) 

 (2x + 3y) (2x – 3y) 

  
1

2x + 3y
 = 

2x – 3y

(2x + 3y) (2x – 3y)
 

1

2x – 3y
 = 

2x + 3y

(2x + 3y) (2x – 3y)
 

2x

4x2 – 9y2 = 
2x

(2x + 3y) (2x – 3y)
 

  (Ans.) 

 



P = 
1

x2 – 5x + 6
 , Q = 

1

x2 – 9
 R = 

1

x2 + 4x + 3
 . 

( )
1

P
 + 

1

Q
 + 

1

R
  

P + Q  R 

P, Q R 

 10bs cÖ‡kœi mgvavb  


1

P
 + 

1

Q
 + 

1

R
 = 

1

1

x2 − 5x + 6

 + 
1

1

x2 − 9

 + 
1

1

x2 + 4x + 3

 

  = x2 − 5x + 6 + x2 − 9 + x2 + 4x + 3 = 3x2 − x 

3x2 − x. (Ans.) 

 P x2 − 5x + 6 

  = x2 − 3x − 2x + 6 

  = x(x − 3) − 2(x − 3) = (x − 2)(x − 3) 

 Q x2 − 9 

  = x2 − 32 = (x + 3)(x − 3) 

 R x2 + 4x + 3 

  = x2 + 3x + x + 3 

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

P + Q  R = 
1

x2 − 5x + 6
 + 

1

x2 − 9
  

1

x2 + 4x + 3
 

  = 
1

(x − 2)(x − 3)
 + 

1

(x − 3)(x + 3)
  

1

(x + 1)(x + 3)
 

  = 
1

(x − 2)(x − 3)
 + 

1

(x − 3)(x + 3)
  (x + 1)(x + 3) 

  = 
1

(x − 2)(x − 3)
 + 

(x + 1)

(x − 3)
 

  = 
1 + (x + 1)(x − 2)

(x − 2)(x − 3)
 

  = 
1 + x2 − 2x + x − 2

(x − 2)(x − 3)
 = 

x2 − x − 1

x2 − 5x + 6
 (Ans.) 


x2 − 5x + 6 = (x − 2)(x − 3) 

x2 − 9 = (x + 3)(x − 3) 

x2 + 4x + 3 = (x + 1)(x + 3) 

 (x + 1)(x − 2)(x + 3)(x − 3) 

 P = 
1

x2 − 5x + 6
 = 

1

(x − 2)(x − 3)
  



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

 = 
(x + 1)(x + 3)

(x + 1)(x − 2)(x + 3)(x − 3)
 

 = 
(x + 1)(x + 3)

(x + 1)(x − 2)(x2 − 9)
 

Q = 
1

x2 − 9
 = 

1

(x + 3)(x − 3)
  

 = 
(x + 1)(x − 2)

(x + 1)(x − 2)(x + 3)(x − 3)
 

 = 
(x + 1)(x − 2)

(x + 1)(x − 2)(x2 − 9)
 

R = 
1

x2 + 4x + 3
 = 

1

(x + 1)(x + 3)
 

 = 
(x − 2)(x − 3)

(x + 1)(x − 2)(x + 3)(x − 3)
 = 

(x − 2)(x − 3)

(x + 1)(x − 2)(x2 − 9)
  

 

AwZwi ³  Abykxj ‡bi  Rb  ̈m„Rbkxj  cÖkœe v̈sK (DËi  ms‡KZmn) 

 


A = 
x + 1

x – 1
 , B = 

x2 + x

x2 + x – 2
 , C = 

x2

x2 + 5x + 6
 D = 

x2 – y2

x3 – y3  

D 

A  B  C = 
x

x + 3

A, B C 

(x + y)

(x2 + xy + y2)
 

(x + 1)(x + 2)(x + 3)

(x − 1)(x + 2)(x + 3)
 , 

x(x + 1) (x + 3)

(x − 1) (x + 2) (x + 3)
 , 

x2(x − 1)

(x − 1) (x + 2) (x + 3)
  



2x

x2 − 2x − 3’
 

3x

x2 + 5x + 4

x

x2 + x − 12

2x

(x − 3)(x + 1)
 

2(x + 4)

(x + 1)

6x2

(x − 3)(x + 1)(x + 4)
   



a4 − b4

a2 + b2 − 2ab
 , 

(a + b)2 − 4ab

a3 − b3  , 
a + b

a2 + ab + b2

 
a3 − b3

a2b + ab2 + b3 

(a2 + b2)(a + b)

(a − b)

(a2 + b2)(a + b)

a2 + ab + b2  
(a2 + b2) (a − b)

 b
  



a3 + b3

(a − b)2 + 3ab
, 

(a + b)2 − 3ab

a3 − b3  , 
a + b

a − b
 , 

a2 + ab + b2

a2 − ab + b2 

 1 (a + b) (a + b)2 

†evW© eB‡qi  Abykxj bg~j K Kv‡Ri  mgvavb 

7a2b

36a3b2 
24ab2

35a4b5 

x2 + 3x − 4

x2 − 7x + 12
  

x2 − 9

x2 −16

7a2b

36a3b2 
24ab2

35a4b5 = 
7a2b  24ab2

36a3b2  35a4b5  = 
2

15a4b4 

 
x2 + 3x − 4

x2 − 7x + 12


x2 − 9

x2 − 16

 = 
x2 + 4x − x − 4

x2 − 3x − 4x + 12
  

x2 − 32

x2 − 42 

 = 
x(x + 4) − 1(x + 4)

x(x − 3) − 4(x − 3)
  

(x + 3)(x − 3)

(x + 4) (x − 4)
 

 = 
(x + 4) (x − 1)

(x − 3)(x − 4)
  

(x + 3)(x − 3)

(x + 4) (x − 4)
 

 = 
(x + 4)(x + 3)(x − 1)(x − 3)

(x − 3)(x − 4)(x + 4) (x − 4)
 = 

(x + 3)(x − 1)

(x − 4)(x − 4)
  = 

x2 + 2x − 3

x2 − 8x + 16
 

 

16a2b2

21z2

28ab4

35xyz

x4 − y4

x2 − 2xy + y2

x3 + y3

x − y
 

16a2b2

21z2

28ab4

35xyz



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

  
16a2b2

21z2


28ab4

35xyz

16a2b2

21z2 
35xyz

28ab4  
20axy

21b2z
 

x4 − y4

x2 − 2xy + y2
 x3 + y3

x − y
 

(x2)
2
 − (y2)

2

x2 − 2xy + y2
 x − y

x3 + y3 

 = 
(x2 + y2)(x2 − y2)

(x − y)2   
(x − y)

 (x + y)(x2 − xy + y2)
 

 = 
(x2 + y2)(x + y)(x − y)

(x − y)(x – y)
  

(x − y)

 (x + y)(x2 − xy + y2)
 = 

x2 + y2

x2 − xy + y2 

enywbe©vPwb mv‡RkÝ 
  

m„Rbkxj  mv‡RkÝ 
  

 cvV g~j v̈qb 
 

M = x2 – 3x + 2, N = x2 – 5x + 6 K = x2 – 4x + 3, 

M

x – 2
 

1

M
 + 

1

N
 + 

1

K

1

M
 , 

1

N
 , 

1

K
 

x2 + 3x − 4

x2 − 7x + 12
 

x2 − 16

x2 − 9

x + 3

x − 1

(i)  a3 – 3a2 – 10a ,a3 + 6a2 + 8a, a4 – 5a3 – 14a2 

 (ii)  P = y – 2, Q = y2 + 2y + 4 R = y3 + 8

(i) 

(ii) 

1

P
 – 

y – 2

Q
 + 

6y

R

 
a

a − b
 + 

b

b − a
 

1 2 3 4 

 
2a

3x2y
 + 

3b

2xy2 =

4ay + 9bx

6x3y3   
4ay + 9bx

6x2y2   

 
5ab

6x2y2 
2a + 3b

5x2y2   

 

i.  
a

b
 + 

c

b
 = 

a + c

b
 

ii. 
a

b
 + 

c

d
 = 

a + c

bd
 

 iii. 
x

a
 + 

y

b
 + 

z

c
 = 

xbc + acy + abz

abc
 

i  ii i  iii ii  iii i,ii  iii

 



x + 3

x2 + 2x + 1
 

x2 − x − 2

x + 3
 

 

(x + 1) (x + 1)2 

(x−1) (x + 1)(x − 1) 

 
x + 2

x + 1

x + 2

x − 1

x − 2

x + 1

x − 1

x + 2
 

 
(a + b)2 – 4ab

a2 + ab + b2   
1

a3 – b3 =  

a – b (a – b)2 

(a – b)3 a2 + ab + b2  

 ( )1 + 
1

x
  ( )1 – 

1

x2  

 
x

x − 1

x

x + 1

x – 1

x
 

x + 1

x
  



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

 ( )
a

b
 – 1  ( )1 – 

a

b
 

⎯

i. = 0 

ii. = – 1 

iii. = 
(a – b)2

b2  

i ii i iii  ii iii i,ii iii

  

 
a

x

b

y

c

z

i. xyz 

 ii. 
abc

xyz
   

 iii. 
xyz

abc 

 

i  ii  i  iii ii  iii i,ii  iii

 

 a  
b

c
   

c

a
   

1

b
  =

2 1
1

2
 3 

 m„Rbkxj DËigvjv 

(x − 1);  
3

(x − 1) (x − 3)
;  

(x − 2)

(x − 1) (x − 2) (x − 3)
 

(x − 3)(x − 4)
(x − 1)(x + 3)

(x − 4)2  
(x − 4)2

(x − 1)2

a2(a − 7)(a + 2) a(a + 2)  
12y4

y6 − 64

 enywbe©vPwb DËigvjv 


