
 102

4

(a + b)2, (a – b)2, (a + b) (a – b), (a – b)3

108 × 108, 97 × 97, 104 × 96, 99 × 99 × 99,

a2-b2, a3+8b3,

a+b 2, (a+b) (a-b), (x+a) (x+b) (a+b) (a2+ab+b2), (a-b)
(a2+ab+b2), (a+b)3

a2-b2, a3+b3
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ax2+bx+c(a # 0)

4 1

1 (a + b)2

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

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

= a2 + ab + ab + b2

= a2 + 2ab + b2

(i) (a + b)2 = ABCD 

= AEFG  +

   EBIF +

  DGFH +

   CHFI 

= a2 + ab + ab + b2

a

a a

a

a2

b

b

b

b2

D H C

G

A E B

IF

ab

ab

b
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= a2 + 2ab + b2

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

(2)  (a – b)2

(a – b)2 = (a – b) (a – b) [ ]

= a(a – b) – b (a – b)

= a2 – ab – ab + b2

= a2 – 2ab + b2

(a+b)2

a-b= a+c-b

 (a – b)2 = [a + (–b)]2

= a2 + 2 (a) (–b) + (–b)2

= a2 – 2ab + b2

PQRS PQRS

(a – b)2 = PQRS

= STVX - [RTVW+PUVX-QUVX]

= a2 – (ab + ab – b2)

= a2 – ab –ab + b2

= a2 – 2ab + b2

(a – b)2 = a2 – 2ab + b2

(a + b)2 = a2 + 2ab + b2 .....(1)

(a – b)2 = a2 – 2ab + b2 .....(2)

1

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

a

a

a – b

b
b

b

a – b

a – b

(a – b)2b(a–b)

b(a–b)b2

V T

X b S

W R

P

Q

U
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1

(a + b)2 – (a – b)2 = 4ab

(3) (a + b) (a – b)

(a + b) (a – b) = a (a – b)  + b (a – b) [ ]

= a2 – ab + ab – b2

= a2 – b2

(a + b) (a – b) = ABCD

=  AEFD + EBCF

=  AEFD + FGHI

= [AEFD + FGHI + DIHJ]

–  DIHJ

= AEGJ – DIHJ

= a2 –  b2

(a + b) (a – b) = a2 – b2

64 × 56 = (60 + 4) × (60 – 4)

 = 602 – 42

 = 3600 – 16

 = 3584

4 (x + a) (x + b)

(x + a) (x + b) = x (x + b) + a (x + b) [ ]

= x2 + bx + ax + ab

= x2 + (a + b)x + ab

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

a – b

a – b

a 
– 

b

aa

a

a – b b

b b

A JD

E F
G

B C

I H

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

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

(5)  (ax + b) (cx + d) 

(ax + b) (cx + d) = ax (cx + d) + b (cx + d)

= acx2 + adx + bcx + bd

= acx2 + (ad + bc)x + bd

(ax + b) (cx + d) = acx2 + (ad + bc)x + bd

 (i) (ax – b) (cx – d) = acx2 – (ad + bc)x + bd

(ii) (ax – b) (cx + d) = acx2 – (bc – ad)x – bd

4 1

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

6ba
2

3

(iii) (3x + y) (3x – y) (iv) (x + 9) (x + 3)

(v) (a + 15) ( a – 7) (vi) (5x – 8) (5x – 6)

(vii) (7x – 2a) (7x + 3a) (viii) (2x + 5) (3x + 4)

(i) a b 3b

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

     = 4a2 + 12ab + 9b2

(ii)

2

6ba
2

3 2
2

6b6ba
2

3
2a

2

3
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22 36b18aba
4

9

(iii) (3x + y) (3x – y) = (3x)2 – y2 [ 3 ]

  = 9x2 – y2

(iv) (x + 9) (x + 3) = x2 + (9 + 3)x + 9 × 3  [ 4 ]

= x2 + 12x + 27

(v) (a + 15) ( a – 7) = a2 + (15 – 7)a – 15 × 7

 = a2 + 8a – 105

(vi) (5x – 8) (5x – 6) = (5x)2 – (8 + 6) (5x) + 8 × 6

  = 25x2 – 70x + 48

(vii) (7x – 2a) (7x + 3a) = (7x)2 + (3a – 2a) (7x) – (3a) (2a)

       = 49x2 + 7ax – 6a2

(viii) (2x + 5) (3x + 4) = (2 × 3) x2 + ( 2 × 4 + 5 × 3)x + 5 × 4

    = 6x2 + 23x + 20

(i) 101 × 101 (ii) 98 × 98 (iii) 68 × 72

(iv) 107 × 103  (v) 56 × 48 (vi) 94 × 99

(i) 101 × 101 = 1012 = (100 +1)2

= 1002 + 2 × 100 ×1 + 12

= 10000 + 200 + 1

= 10201

(ii) 98 × 98 = 982 = (100 – 2)2

= 1002 – 2 × 100 × 2 + 22

= 10000 – 400 + 4

= 9604
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(iii) 68 × 72 = (70 – 2) × (70 + 2)

= 702 – 22

= 4900 – 4

= 4896

(iv) 107 × 103 = (100 +7) (100+3)

= 1002 + (7 + 3) × 100 + 7 × 3

= 10000 + 1000 +21

= 11021

(v) 56 × 48 = (50 +6) (50 – 2)

= 502 + (6 – 2) × 50 – 6 × 2

= 2500 + 200 – 12

= 2688

(vi) 94 × 99 = (100 – 6) (100 – 1)

= 1002 – (6 + 1) × 100 + 6 × 1

= 10000 – 700 +6

= 9306

4 1

1

(i) (5x + y)2 (ii)  (x – 3)2 (iii) (ab + cd)2

(iv) (2x – 5y)2 (v)
2

1
3

x
(vi)

2

3

1

2

z

(vii) (a2 + 5) (a2 – 5) (viii) (xy – 1) (xy + 1) (ix) 4

3
x

3

4
x

(x)
3

1

3

2
3

3

2 22 xx (xi) (2x + 3y) (3x + 2y) (xii) (7x + 5y) (3x – y)
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2.

(i) (2x2 + 5)2 – (2x2 – 5)2 (ii) (a2 + 3)2 + (a2 – 3)2

(iii) (ax + by)2 + (ax – by)2 (iv) (p2 + 8q2)2 – (p2 – 8q2)2

3.

(i) 102 × 102 (ii) 108 × 108 (iii) 69 × 69

(iv) 998 × 998 (v) 84 × 76 (vi) 157 × 143

(vii) 306 × 294 (viii) 508 × 492 (ix) 105 × 109

(x) 77 × 73 (xi) 94 × 95 (xii) 993 × 996

6 (a + b)

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

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

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

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

= a3  + 3a2b + 3ab2 + b3

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

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

7 (a – b)

(a – b)3 = (a – b) (a – b)2

= (a – b) (a2 – 2ab + b2) [ )

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

= a3 – 2a2b + ab2 – a2b + 2ab2 – b3

= a3  – 3a2b + 3ab2 – b3

= a3 – 3ab(a – b) – b3

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

(8) (a + b)(a2 – ab + b2) = a (a2 – ab + b2)  + b(a2 – ab + b2)  [ ]

  = a3 – a2b + ab2 + a2b – ab2 + b3

  = a3 + b3

(a + b)(a2 – ab + b2) = a3 + b3

(9) (a – b)(a2 + ab + b2) = a (a2 + ab + b2)  – b(a2 + ab + b2)  [ ]

  = a3 + a2b + ab2 – a2b – ab2 – b3

  = a3 – b3

(a – b)(a2 + ab + b2) = a3 – b3

 4.3: 

(i) (7x + 9y)3 (ii) (px – yz)3 (iii) (x – 4y2)3

(iv) (2a2 + 3b2)3 (v)

3

b
3

5
a

3

2
(vi)

3

c
3

4
1

(i) (7x + 9y)3 = (7x)3 + 3(7x) (9y) (7x + 9y) + (9y)3

= 343 x3 + 189 xy (7x + 9y) + 729y3

= 343x3 + 1323x2y + 1701xy2 + 729y3

(ii) (px – yz)3 = (px)3 – 3(px) (yz) (px – yz) – (yz)3

= p3x3 – 3pxyz (px – yz) – y3z3

= p3x3 – 3p2x2yz + 3pxy2z2 – y3z3

(iii) (x – 4y2)3 = x3 – 3x (4y2) (x – 4y2) – (4y2)3

= x3 – 12xy2 (x – 4y2) – 64y6

= x3 – 12x2y2 + 48xy4 – 64y6

(iv) (2a2 + 3b2)3= (2a2)3 + 3(2a2)(3b2) (2a2 + 3b2) + (3b2)3

= 8a6 + 18a2b2 (2a2 + 3b2) + 27b6

= 8a6 + 36a4b2 + 54a2b4 + 27b6

(v)

3

b
3

5
a

3

2
=

33

b
3

5
b

3

5
a

3

2
b

3

5
a

3

2
3a

3

2
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 = 
33 b

27

125
b

3

5
a

3

2
ab

3

10
a

27

8

 = 
3223 b

27

125
ab

9

50
ba

9

20
a

27

8

(vi)

3

c
3

4
1 =

3
3

3

4

3

4
1

3

4
131 ccc

=
3c

27

64
c

3

4
14c1

=
32 c

27

64
c

3

16
4c1

4 4

(i) 19 (ii) 101 (iii) 54 (iv) 47

(i) 193 = ( 20 – 1)3

= 203 – 3 × 20 × 1 (20 – 1) – 13

= 8000  – 60 (20 – 1) – 1

= 8000 – 1200 + 60 – 1

= 6859

(ii) 1013= ( 100 + 1)3

= 1003 + 3 × 100 × 1 (100 + 1) +13

= 1000000 + 300 × 100 + 300 + 1

= 1030301

(iii) 543= ( 50 + 4)3

= 503 + 3 × 50 × 4 (50 + 4) + 43

= 125000 + 600 (50 + 4) + 64

= 125000 + 30000 + 2400 + 64

= 157464

(iv) 473= ( 50 –  3)3
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= 503 – 3 × 50 × 3 (50 – 3) – 33

= 125000 – 450 (50 – 3) – 27

= 125000 – 22500 + 1350 – 27

= 103823

4 5

(i) (2a + 3b) (4a2 – 6ab + 9b2)

(ii) (3a – 2b) (9a2 + 6ab + 4b2)

(i) (2a + 3b) (4a2 – 6ab + 9b2) = (2a + 3b) [(2a)2 – (2a) (3b) + (3b)2]

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

= 8a3 + 27b3

(ii) (3a – 2b) (9a2 + 6ab + 4b2) = (3a – 2b) [(3a)2 + (3a) (2b) + (2b)2]

= (3a)3 – (2b)3

= 27a3 – 8b3

 4.6: 

(i) (3x – 2y)3 + 3 (3x – 2y)2 (3x + 2y) + 3(3x – 2y) (3x + 2y)2 + (3x + 2y)3

(ii) (2a – b)3 + 3 (2a – b) (2b – a) (a + b) + (2b – a)3

(i) Put 3x – 2y = a and 3x + 2y = b

a3 + 3a2b + 3ab2 + b3

= (a + b)3

= (3x – 2y + 3x + 2y)3

= (6x)3

= 216x3

(ii) 2a – b = x  2b –a = y 

+ b = x + y

x3 + 3xy (x + y) + y3

= (x + y)3

= (a + b)3

= a3 + 3a2b + 3ab2 + b3
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 4.7: 

(i)
537537537857857857

537537537857857857

(ii)

326326326674674674

326326326674674674

:

22

33

537537857857

537857

857 = a  537 = b, 

ba
baba

bababa

baba

ba
22

22

22

33

= 857 – 537  a  b 

= 320

(ii)

22

33

326326674674

326674

= 22

22

326326674674

326326674674326674

= 674 + 326

= 1000

1

(i) (3x + 4y)3 (ii) (p – qr)3 (iii)

3

3

b
a

(iv)

3

b
3

a
(v)

3
22 b

3

2
a

2

1
(vi)

3
2332 y2bxa

3

1
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2.

(i) 8 (ii) 12 (iii) 18 (iv) 23

(v) 53 (vi) 48 (vii) 71 (viii) 69

(ix) 97 (x) 99

3.

(i) (2x + y) (4x2 – 2xy + y2) (ii) (x – 2) ( x2 + 2x + 4)

(iii) (1 + x) ( (1 – x + x2) (iv) (2y – 3z2) (4y2 + 6yz2 + 9z4)

(v) (4x + 3y) (16x2 – 12xy + 9y2) (vi) 
22 y

49

1
xy

7

3
9xy

7

1
3x

4.

(i)  a + 2b = 10  ab = 15 a3 + 8b3

 (a + 2b)3 = a3 + 8b3 + 6ab (a + 2b)

a3 + 8b3 = (a + 2b)3 – 6ab (a + 2b)] 

(ii) x – y = 5  xy= 55 x3 – y3

5. (i) 4x – 5z = 16  xz = 12 64x3-125z3

(ii) 4x – 5z = 
5

3
 xz = 6 64x3-125z3

6.

(i) (2x + 5)3 – (2x – 5)3

(ii) (7x + 5y)3 – (7x – 5y)3 – 30y (7x + 5y) (7x – 5y)3

 7x + 5y = a  7x – 5y = b a – b = 10y ]

(iii) (3x + 2y) (9x2 – 6xy + 4y2) – (2x + 3y) (4x2 – 6xy + 9y2)

(iv) (2x – 5) (4x2 + 10x + 25) – (5x + 1) (25x2 – 5x + 1)

7.

(i)
125125125875875875

125125125875875875

(ii)
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4 3

3 x 4 = 12 3  4 1

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

(x2 – y2).

2x2 – y2

yx2yx2

1 1

 x(x–4) (4x2 - 1) (4x2 + 1) (16x4 - 1)

(4x2 - 1) (2x - 1) (2x + 1)

(16x4 – 1) 1) (4x2 +1).

1

4 8

(i) 10a – 25 (ii) x2y3 + x3y2

(iii) 5ab (ax2 + y2) – 6mn(ax2 + y2) (iv) a(b – c)2 + b(b – c)

(i) 10a – 25 = 5 × 2a – 5 × 5

= 5 (2a – 5) [

5 2a – 5 10a – 25 

(ii) x2y3 + x3y2,

x2y2
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\ x2y3 + x3y2 = x2y2 × y + x2y2 × x

 = x2y2 (y + x)

x, x2, y, y2, xy, x2y, xy2, x2y2  y + x  x2y3 + x3y2

(iii) ax2 + y2

5ab (ax2 + y2) – 6mn(ax2 + y2)

= (ax2 + y2) (5ab – 6mn)

(iv) a(b – c)2 + b(b – c) = (b – c)  × [a(b – c)] + (b – c) × b

 = (b – c)  × [a(b – c) + b]

 = (b – c)  × [ab – ac + b]

2

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

4 9

(i) 9x2 – 16y2 (ii) x4 – 81y4

(iii) a4 – (2b – 3c)2 (iv) x2 – y2 + 6y – 9

(i) 9x2 – 16y2 = (3x)2 – (4y)2

= (3x + 4y) (3x – 4y)

(ii) x4 – 81y4 = (x2)2 – (9y2)

= (x2 + 9y2) (x2 – 9y2)

 x2 – 9y2 = (x)2 – (3y)2

   x4 – 81y4 =  (x2 + 9y2) [(x)2 –(3y)2]

=  (x2 + 9y2) (x + 3y) (x – 3y)

(iii) a4 – (2b – 3c)2 = (a2)2 – (2b – 3c)2

     = [a2 + (2b – 3c)] [a2 – (2b – 3c)]

     = (a2 + 2b – 3c) (a2 – 2b + 3c)

(iv) x2 – y2 + 6y – 9 = x2 – (y2 – 6y + 9) [ )

= (x)2 – [(y)2 – 2 × y × 3 + (3)2]

= (x)2 – (y – 3)2

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

(3)

 4.10 : 

(i) 9x2 + 24xy + 16y2 (ii) x6 – 8x3 + 16

(i) 9x2 + 24xy + 16y2 = (3x)2 + 2 (3x) (4y) + (4y)2

= (3x + 4y)2

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

(3x + 4y) 

(ii) x6 – 8x3 + 16 = (x3)2 – 2(x3) (4) + (4)2

= (x3 – 4)2

= (x3 – 4) (x3 – 4)

(x3 – 4). 

(4)

 4.11: 

(i) x4 + 4y4 (ii) x4 + x2 + 1

(i) x4 + 4y4 = (x2)2 + (2y2)2

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

2 (x2) (2y2)

= (x2 + 2y2)2 – (2xy)2

= (x2 + 2y2 + 2xy) (x2 + 2y2 – 2xy)

(ii) x4 + x2 + 1 = (x2)2 + (1)2 + 2x2 – x2

[ x2 ]

= (x2 + 1)2 – (x)2

= (x2 + x + 1) (x2 – x + 1)

4.3

1. 10 xy – 15xz 2. abc2 – ab2c
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3. 6p2 – 15pq + 27 p 4. a2 (b – c) + b (c – b)

5. 2a(4x – y)3 – b (4x – y)2 6. x(x + y)3 – 3xy (x + y)

7. 100 – 25p2 8. 1 – 256y8

9. (2x + 1)2 – 9x2 10. (a2 + bc)2 – a2 (b + c)2

11. 25x2 – 10x + 1 – 36y2 12. 49x2 – 1 – 14xy + y2

13. m2 + 14m + 49 14. 4x2 – 4x + 1

15. 36a2 + 25 + 60a 16. x6 – 8x3 + 16

17. a8 – 47a4 + 1 18. 4a4 + 81b4

19. x4 + 4 20. 9a4 – a2 + 16

21. n 

(i) 6n = 23 × 23 – 17 × 17 (ii) 536 × 536 – 36 × 36 = 5n

5

4 12

(i) x3 + 6x2y + 12xy2 + 8y3 (ii) x6 – 3x4y2 + 3x2y4 – y6

(i) x3 + 6x2y + 12xy2 + 8y3

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

= (x + 2y)3

 x + 2y.

(ii) (x2)3 – 3x2y2 (x2 – y2) – (y2)3

= (x2 – y2)3

= [(x + y) (x – y)]3 [ x2 – y2 = (x + y) (x –y)]

= (x + y)3 (x – y)3

6

(x + y) (x2 – xy + y2) = x3 + y3

(x – y) (x2 + xy + y2) = x3 – y3

x3 + y3  x + y  x2 – xy + y2

x3 – y3  x – y  x2 + xy + y2
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4 13

(i) 64a3 + 27b3 (ii) 8x3 – 125y3

(iii) 8 (x + 2y)3 – 343 (iv) a4 – a13

(i) 64a3 + 27b3 = (4a)3 + (3b)3

= (4a + 3b) [(4a)2 – (4a)(3b) + (3b)2]

= (4a + 3b) (16a2 – 12ab + 9b2)

(ii) 8x3 – 125y3 = (2x)3 – (5y)3

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

= (2x – 5y) (4x2 + 10xy + 25y2)

(iii) 8 (x + 2y)3 – 343 = [2(x + 2y)]3 – (7)3

          = [2(x + 2y) – 7] [22 (x + 2y)2 + 2(x + 2y) (7) + 72]

         = (2x + 4y – 7) (4x2 + 16xy + 16y2 + 14x + 28y + 49)
(iv) a4 – a13 = a4 (1 – a9) [  a4 ]

= a4 [(1)3 – (a3)3]

= a4 (1 – a3) (1 + a3 + a6)

= a4 (1 – a) (1 + a + a2) (1 + a3 + a6)

[Since 1 – a3 = (1 – a) (1 + a + a2)]

1. a3 + 216b3 2. a3 – 343

3. x3 + 12x2y + 48xy2 + 64y3 4. 8x3 – 36x2y + 54xy2 – 27y3

5. 8x3 – 125y3 – 60x2y + 150xy2 6. 64k3 – 144k2 + 108k – 27

7. 729 x6 – 8 8. x2 + x2 y6

9. 16a7 – 54ab6 10. 27b3 – a3 – 3a2 – 3a – 1

11. (2a – 3b)3 + 64c3 12. 64x3 – (2y – 1)3

7

(x + a) (x + b) = x2 + (a + b)x + ab = 1.x2 + (a + b)x + ab

(ax + b) (cx + d) = acx2 + (ad + bc)x + bd

ax2 x bx x c
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x2

 ac

ac

ac

4 14

(i) x2 + 3x + 2 (ii) x2 – 10xy + 24y2

(iii) 5x2 + 13x – 6 (iv) 3x2 – x – 2

(i) , A = 1, B = 3  C= 2; so AC = 1 × 2 = 2

2 3

1 2 3 ac 1 2

x2 + (1 + 2) x + 2

= x2 + x + 2x + 2

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

= (x + 1) (x + 2)

(ii) x2 – 4xy – 6xy + 24 y2 AC = 24y2 B = – 10y

24y2 – 10y

–4y –6y

= x(x – 4y) – 6y(x – 4y)

= (x – 4y) (x – 6y)

(iii) 5x2 + 13x -6  ac = -30 b= 13

30 30 15 2

5x2 + 15x – 2x – 6

= 5x(x + 3) – 2(x + 3)

= (x + 3) (5x – 2)

(iv) 3x2-x-2 ac = 6 b = -1
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6 1 3

2

3x2 – 3x + 2x –2

3x2 – 3x + 2x –2

= 3x (x – 1) + 2(x –1)

= (x – 1) (3x + 2)

4 5

1. x2 + 11x + 24 2. x2 – 15xy + 54y2

3. 2x2 + 5x – 3 4. 6x2 – 10xy – 4y2

5. 2x4 – x2 – 1 6. x2 + 13xy – 30y2

7. 2x2 + 11x + 14 8. 10y2 + 11y – 6

9. 2x2 – x – 1 10. (m – 1) (1 – m) + m + 109

11. (2a – b)2 – (2a – b) – 30 12. (2x + 3y)2 – 2(2x + 3y)(3x – 2y) – 3(3x – 2y)2

Hint put 2a – b = x Hint: Put 2x + 3y = a and 3x – 2y = b

4 4

1

8 12 4 8 12 1 2 4

4

4 (x+1)2 6 (x+1)3

 2 (x+1)2
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12x22y3 , 18xy4 24x3y5 6xy3

12 18 24 6

x y

4 15

(i) 4x2y  x3y2 (ii) (x – 2)3 (2x – 3)  (x – 2)2 (2x – 3)3

1 4 I 1

x 2 y

1

1 × x2 × y  x2y

2 1 1 1

x 2

2x 3

1 × (x – 2)2 × (2x – 3) (x – 2)2 (2x – 3)

4 15

4 16

4 16

(i) x2 – 4  x2 + 4x + 4

(ii) 4x4 – 16x3 + 12x2  6x3 + 6x2 – 72x

(i) x2 – 4 = (x + 2) (x – 2)

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

1

(x + 2)1 = x + 2

x + 2

(ii) 4x4 – 16x3 + 12 x2 = 4x2 (x2 – 4x + 3)



123

= 4x2 (x – 1) (x – 3)

6x3 + 6x2 – 72x = 6x (x2 + x – 12)

= 6x (x + 4) (x – 3)

= 2x(x – 3) 2

= 2x2 – 6x

2

8 12 24 24 8 12

8 8 16 24 32 40 48 56 64 72 80

12 12 24 36 48 60 72 84 96

8 12 24 48 72

4(x + 1)2  6(x + 1)3  12(x + 1)3.

12x2y2z 18x2yz 36x2y2z 12 18

36  x, y z x2, y2 z

4 17

(i) 4x2y  x3y2 (ii) (x – 2)3 (2x – 3)  (x – 2)2 (2x – 3)3

1 4x2y x3y2 4 1 4 x

x3 y y2 4x2y2

2 1 1 1

(x-2) (x-2)3 (2x-3) (2x-3)3
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= 1 × (x – 2)3 × (2x – 3)3

= (x – 2)3 (2x – 3)3

4 18

(i) (x – 2) (x2 – 3x +2)  x2 – 5x + 6

(ii) 8(x3 – 27)  12 (x5 + 27x2)

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

= (x – 2)2 (x – 1)

x2 – 5x + 6 = (x – 2) (x – 3)

1

= (x – 2)2 (x – 1) (x – 3)

= (x – 1) (x – 2)2 (x – 3)

(ii) 8(x3 – 27) = 8(x – 3) (x2 + 3x +9)

12 (x5 + 27x2) = 12x2 (x3 + 27)

= 12x2 (x + 3) (x2 – 3x + 9)

8 12 24

 = x2 (x – 3) (x + 3) (x2 + 3x + 9) (x2 – 3x + 9)

= 24x2 (x – 3) (x + 3) (x2 + 3x + 9) (x2 – 3x + 9)

4 6

1

(i) 27x4y2  3xy3 (ii) 48y7x9  12y3x5

(iii) (x + 1)3  (x + 1)2 (x  – 1) (iv) x2 + 4x + 4  x + 2

(v) 18 (x + 2)3  24 (x3 + 8) (vi) (x + 1)2 (x + 5)3  x2 + 10x + 25

(vii) (2x – 5)2 (x + 4)3  (2x – 5)3 (x – 4) (viii) x2 – 1  x4 – 1

(ix) x3 – y3  x2 – y2 (x) 6(x2 – 3x + 2)  18(x2 – 4x + 3)

2

(i) 25x3y2  15xy (ii) 30 xy2  48 x3y4
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(iii) (x + 1)3  (x + 1)2 (x  – 1) (iv) x2 + 4x + 4  x + 2

(v) 18 (x + 2)3  24 (x3 + 8) (vi) (x + 1)2 (x + 5)3  x2 + 10x + 25

(vii) (2x – 5)2 (x + 4)2  (2x – 5)3 (x – 4) (viii) x2 – 1 and x4 – 1

(ix) x3 – y3  x2 – y2 (x) 6(x2 – 3x + 2)  18(x2 – 4x + 3)

4 5

q

p

p q=1

Q

P
p q

yx3

y2x
,

ba
6
5

ba
2
1

,
5x

53xx
,

1x

1x 22
22

2

2

1 ‘x2 + 1’
1

1x2

1

2 7
1

7
7 1

3
1x

x

1
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22

3

2

2

baba
b
1

a
3,x2  x,

x1

2x

4 7

1

1
14x

32x
2

3
7

5x32 2

4
6x

3x2x2

5 11200 6 3

1

b
b

1
a

7 y3 + 3yz (y + z) + z3 8 3ba5

2

1

2

3

4

5

6

4 6

1

4 19
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(i)

8

3

6

5

(ii)
1x

2x

1x

12x

: (i)

8

3

6

5

=
24

3345

=

24

920

=

24

29

(ii)
1x

2x

1x

12x
=

1x1x

1x2x1x12x

=

1x

2xx13x2x
2

22

=
1x

14x3x
2

2

 4.20:
13x

23x

1x

1x

:
1x

1x

13x

23x
=

1x13x

13x1x23x1x

=

14x3x

1)2x3x2x3x
2

22

=
14x3x

13x
2

0x
x

1
x

0x
x

1
–x

x

1
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3
3

2
2

3
3

2
2

x

1
x,

x

1
x,

x

1
x,

x

1
x

x

1
x

x

1
–x

3
3

3
3

2
2

2
2

x

1
x,

x

1
x,

x

1
x,

x

1
x

4 21

(i) 1
x

1
  xif

x

1
x

2
2 (ii) 4

x

1
  xif

x

1
x

4
4

(iii) 119
x

1
  xif

x

1
–x

4
4 (iv) 3

x

1
  xif

x

1
x

3
3

(v) 5
x

1
–  xif

x

1
x

3
3

1 1
x

1
x

2
2

1
x

1
x

3
x

1
 x

12
x

1
x

1
x

1
x2

x

1
x

2
2

2
2

2
2

(ii) 4
x

1
x

2
2

4
x

1
x

162
x

1
x

2
2
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14
x

1
x

2
2

2
2

2
2 14

x

1
x

1962
x

1
x

4
4

194
x

1
 x

4
4

(iii) 119
x

1
 x

4
4

12121192
x

1
x

2

2

22

2
2

2
2 11

x

1
x

11
x

1
x

2
2 [  x2

2x

1
]

92
x

1
x

2
2

2
2

3
x

1
x

3
x

1
x

(iv) 3
1

x
x

3
3

3
1

x
x

27
x

1
x

x

1
x3

x

1
x

3
3
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2733
x

1
x

3
3

18
x

1
x

3
3

(v) 5
x

1
x

3
3

5
x

1
x

125
x

1
x

x

1
x3

x

1
x

3
3

12553
x

1
x

3
3

140
x

1
x

3
3

1

(i)
2x

1x

2x

1x 22

(ii)
2x

1x

3x

2x

(iii) 1x

1

1–x

1x
2 (iv) 22 4x

5–x

16x

23x

(v)
3x

2x

3x

2–x
(vi)

2x

2–x

2–x

2x

(vii)
1x

1–x

2x

1x
2

2

(vii) 22 2x

1x22–

3x

1x23

2.

(i)
2x

4x

2x

1–x
(ii)

12x

12x

12x

1–2x
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(iii)  x
x

1
(iv)

1x

1x

x

2
2

(v)
4–x

32x

4–x

1x 22

(vi) 22

23

2
2x

3x2x

2x

1

(vii) 22 3x

2–x

9x2

2x
(vii)

1x

4x

1x

1x
2

3.

(i) 2
a

1
a  when

a

1
a

2
2

(ii) 2
a

1
–a  when

a

1
a

2
2

(iii) 2
a

1
a  when

a

1
a

3
3

(iv) 5
a

1
a  when

a

1
a

3
3

(v) 5
a

1
–a  when

a

1
–a

3
3

É (vi) 5
3a

1
2a  when

27a

1
8a

3
3

(vii) 3
a

1
a  when

a

1
a

3
3

(viii) 0a7,
a

1
a  when

a

1
a

2
2

3
3

(ix) 727
a

1
a  when

a

1
–a

4
4

(x) 0a,34
a

1
a  when

a

1
–a

4
4

3
3

2

7

5

3

2

21

10

73

52

7

5

3

2

S

R

Q

P
P, Q, R S q s

QS

PR

S

R

Q

P

4 22

(i)
1x

12x

15x

35x
(ii)

3x

1x

1x

12x
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(iii)

: (i)
1x

12x

15x

35x
=

=

(ii)
3x

1x

1x

12x
=

=  [  (x –1) ]

(iii) =
5–x4x

127xx107x–x
2

22

= 5x4x

4x3x5x2x
2

=

(x –4) (x – 5) 

4x

65xx2

3

2

7

5

5

7

3

2

7

5

3

2

5

7

7

5
Q

P

S

R
R

S

Q

P

S

R

Q

P
P,Q, R,  S 
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R

S

S

R

4 23

(i)
65xx

20x
3

2

(ii) 5y

2y
2 (iii) x3 + 8

1
65xx

20x
3

2

20x

65xx
2

3

2 5y

2y
2 2y

y5

2y

5y 22

3 x3 + 8
8x

1
3

4 24

(i)
2x

1x

1x

1x 2

 = 
1x

2x

1x

1x 2

= 2

2

1x

1x1x

=
12

22
2

23

xx

xxx

(ii)
54xx

54xx

25x

1–x
2

2

2

2

1
1x

2x

1x

1x

2x

1x

1x

1x 22

12xx

2x2xx

1x

2x1x
2

23

2

2

2
54xx25x

54xx1–x

54xx

54xx

25x

1–x
22

22

2

2

2

2

5x1x5x5x

1x5x1x1x
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(x+1)(x+5

2510xx

12xx
2

2

4 9

1

(i)
25x7x

1x

13x2x

27x
22 (ii)

(iii)
96xx

317x

42x

1815x3x
2

2

(iv)
6x

2x

25x

35x

(v) (vi)
2x

1x

1x

1x3

(vii)
32xx

45xx

4x

3x
2

2

(viii)
16x

242xx

32xx

127xx
2

2

2

2

2

(i)
1x

2x2

(ii)
a1

3a

(iii) 2x2x1

7
(iv) x4 +1

3

(i)
1312xx

107xx

1174xx

1811xx
2

2

2

2

(ii)
94x

1x44x

15x72x

1–x6x
2

2

2

2

(iii)
3x4x

1–x

9x

1xx
2

3

2

2

(iv)
9x

6–x–x

12xx

24–x2x
2

2

2

2
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(v)
2x33x

1–x23x

2x3x

5–x143x
2

2

2

2

(vi) 1x

3x52x

1–x

3–x2x
2

2

2

2

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

(iii) (x + y) (x – y) = x2 – y2 (iv) (x + a) (x + b) = x2 + (a + b)x + ab

(v) (ax + b) (cx + d) = acx2 + (ad + bc) x + bd

(vi) (x + y)3 = x3 + 3xy(x + y) + y3 (vii) (x – y)3 = x3 – 3xy(x – y) – y3

(viii) (x + y) (x2 – xy + y2) = x3 + y3 (ix) (x – y) (x2 + xy + y2) = x3 – y3

1 1

Q

P
p q q
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1

(i)  1202 – 202 = 25p, p

(A) 16 (B) 140 (C) 560 (D) 14000

(ii) (2a2 + 3)2 – (2a2 – 3)2  =

(A)  24a2 (B) 24a4 (C) 72a2 (D) 72a4

(iii) (a2 + b2)2 + (a2 – b2)2  =

(A)  2(a2 + b2) (B) 4(a2 + b2)

(C) 4(a4 + b4) (D) 2(a4 + b4)

(iv) 3
3

m

1
m,3

m

1
m  =

(A)  0 (B) 36 (C) 36 (D) 33

(v)
323327

323323–327327
 =

(A) 650 (B) 327 (C) 323 (D) 4

(vi)  8m3 – n3 is =

(A) (2m – n)(4m2 – 2mn + n2) (B) (2m – n)(4m2 + 2mn + n2)

(C) (2m – n)(4m2 – 4mn + n2) (D) (2m – n)(4m2 + 4mn + n2)

(vii)  =

(A) 66 (B) 198 (C) 1000 (D) 3000

(viii) 36a5b2  90a3b4

(A) 36a3b2 (B) 18a3b2

(C) 90a3b4 (D) 180a5b4

(ix) x2 – 1  x2 – x – 2 
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(A) (x2 – 1) (x – 2) (B) (x2 – 1) (x + 2)

(C) (x – 1)2 (x + 2) (D) (x + 1)2 (x – 2)

(x)

(A)

33

(B)
x5

1
x

(C) y6x8 (D)
3x

3x

2.

(i) (am + an)(am – an) (ii) (x + y + 2)(x – y + 2)

(iii) (2x + 3y) (2x + 3y) (iv) (3a – 5b)(3a – 5b)

(v) (5x + 2y) ( 25x2 – 10xy + 4y2) (vi) (2x – 5y) (4x2 + 10xy + 25y2)

(vii)
5

4
a

4

5
a (viii) (2z2 + 3)(2z2 – 5)

(ix) 99 × 99 × 99 (x) 103 × 103 × 103

(xi) (a + b – 5) (a + b – 6) (xii) (2x + 7z) (2x + 5z)

3.  x = a – b  y = b –c, 

(a – c) (a + c – 2b) = x2 – y2

4.  4x – 5z = 16  xz = 12 ,  64x3 – 125z3 .

5. :

(i) x7 y6 + x22y20 (ii) 3a5b – 243ab5

(iii) 3a6 + 12 a4b2 + 12 a2b4 (iv) a4 – 8a2b3 + 16 b6

(v) 3x4 + 12y4 (vi) x8 + 14 x4 + 81

(vii) x2 + 16x + 63 (viii) x2 – 12x + 27

(ix) 7x2 + xy – 6y2 (x) 5x2 – 8x – 4

(xi) x6 – 729y6 (xii) 125a6 + 64b6

6.

(i) x3 – x5  x4 – x7
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(ii) 30(x2 – 3x + 2)  50(x2 – 2x + 1)

7.

(i) x3 + y3  x2 – y2

(ii) x4 + x2y2 + y4  x2 + xy + y2

8.

(i) 1x

1

1x

1x
2

(ii)

(iii)
4x

13x

2x

1x
2

(iv)

9. :
1a

8

1a

4

1a

2

1a

2
42

[  : 
1a

4

1a

2

1a

2
2 ; ]

10.
1x

1x
n

1x

1x
m ,  m2 + n2 – mn 

4.1

1. (i) 25x2 + 20xy + y2 (ii) x2 – 6x +9 (iii) a2b2 + 2abcd + c2d2

(iv) 4x2 – 20xy + 5y2 (v) 1x
3

2

9

x2

(vi)
9

1
z

3

1

4

z2

(vii) a4 – 25 (viii) x2y2 – 1 (ix) 1x
12

25
x2
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(x) 1x
9

25
x

9

4 24 (xi) 6x2 + 13xy + 6y2 (xii) 21x2 + 8xy –

5y2

2. (i) 40x2 (ii) 2a6 + 18 (iii) 2(a2x2 + b2y2) (iv) 32p2q2

3. (i) 10404 (ii) 11664 (iii) 4761 (iv) 996004

(v) 6384 (vi) 22451 (vii) 89964 (viii) 249936

(ix) 11445 (x) 5621 (xi) 8930 (xii) 989028

4.2

1. (i) 27x3 + 36x2y + 36xy2 + 64y3 (ii) p3 – 3p2qr + 3pq2r2 – q3r3

(iii)
27

b

3

ab
baa

32
23 (iv) 32

23

bab
3

ba

27

a

(v) 64224
6

b
27

8
ba

3

2
ba

2

1

8

a
(vi) 6943622634

96

y8byxb4ayxba
3

2

27

xa

2. (i) 512 (ii) 1728 (iii) 5832 (iv) 12167 (v) 148877

(vi) 110592 (vii) 357911 (viii) 328509 (ix) 912663 (x) 970299

3. (i) 8x3 + y3 (ii) x3 – 8 (iii) x3 +1

(iv) 8y3 – 27z6 (v) 64x3 + 27y3 (vi) 33 y
343

1
27x

4. (i) 100 (ii) 1115

5. (i) 15616 (ii) 
125

27027

6. (i) 120x2 + 250 (ii) 1000y3 (iii) 19x3 – 19y3 (iv) – 117x3 –
126

7. (i) 1000 (ii) 444

4.3

1. 5x(2y – 3z) 2. abc (c – b)

3. 3p(2p – 5q +9) 4. (b – c) (a2 – b)
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5. (4x – y)2 (8ax – 2ay – b) 6. x (x + y) (x2 – xy + y2)

7. 25(2 + 5p) (2 – 5p) 8. (1 + 16y4) (1 + 4y2) (1 + 2y) (1 – 2y)

9. (5x + 1) (1 – x) 10. (a2 + bc + ab + ac) (a2 + bc – ab –
ac)

11. (5x + 6y – 1) (5x – 6y – 1) 12. (7x – y + 1)(7x – y – 1)

13. (m + 7)2 14. (2x – 1)2

15. (6a + 5)2 16. (x3 – 4)2

17. (a4 + 7a2 + 1) (a2 + 3a + 1)(a2 – 3a + 1)

18. (2a2 + 6ab + 9b2)(2a2 – 6ab + 9b2)

19. (x2 + 2x + 2)(x2 – 2x + 2)

20. (3a2 + 5a +4)(3a2 – 5a +4) 21. (i) 40 (ii) 57200

4.4

1. (a + 6b) (a2 – 6ab + 36b2) 2. (a – 7) (a2 + 7a + 49)

3. (x + 4y)3 4. (2x – 3y)3

5. (2x – 5y)3 6. (4k – 3)3

7. (9x2 – 2) (81x4 + 18x2 + 4) 8. x2 (1 + y2) (1 – y2 + y4)

9. 2a(2a2 – 3b2) (4a2 + 6a2b2 + 9b4) 10. (3b – a – 1) (9b2 + 3ab + 3b
+ a2 + a +1)

11. (2a – 3b + 4c)(4a2 + 9b2 – 6ab –8ac + 12bc + 16 c2

12.(4x – 2y +1)(16x2 + 8xy – 4x + 4y2 – 4y + 1)

4.5

1. (x + 3) (x + 8) 2. (x – 6y) (x – 9y) 3. (x + 3) (2x – 1)

4. 2(x – 2y)(3x + y) 5. (2x2 + 1) (x + 1) (x –1) 6. (x + 15y) (x – 2y)

7. (x + 2) (2x + 7) 8. (2y – 3)(5y – 2) 9. (x – 1) (2x + 1)

10. (12 – m) (m + 9) 11. (2a – b – 6)(2a – b + 5) 12. (9y – 7)(5x + y)

4.6

1. (i) 3xy2 (ii) 12y3x5 (iii) (x + 1)2 (iv) x + 2 (v) 6(x + 2)
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(vi) (x + 5)2 (vii) (2x – 5)2 (viii) x2 – 1 (ix) x – y (x) 6(x – 1)

2. (i) 75x3y2 (ii) 240x3y4 (iii) (x – 1) (x + 1)3

(iv) x2 + 4x + 4 (v) 72 (x + 2)3 (x2 – 2x +4) (vi) (x + 1)2(x + 5)3

(vii) (x – 4) (x + 4)2(2x – 5)3 (viii) x4 – 1 (ix) (x – 1)(x + 1)(x2 + x + 1)

(x) 18(x – 1)(x – 2)(x – 3)

4.7

1. (i), (ii), (iii), (v), (vii)  (viii)

4.8

1. (i) 
2x

2x2

(ii)
6xx

72x2x
2

2

(iii)
1xx

22x
23

2

x

(iv)

6416x4xx

285x4x
23

2

(v)
3x

2x
(vi)

4x

82x
2

2

(vii)
2x2xx

13x2x
23

23

(viii) 26x

5

2. (i) 
4x

6–x
2 (ii)

14x

8x
2 (iii)

x

1–x2

(iv)
xx

x–2
2 (v)

4–x

2x2

(vi) 22

3

2x

12x

(vii)
27-x9x3x2

16x15x
23

2

(viii)
x1

x-1

3. (i) 2 (ii) 6 (iii) 2 (iv) 110 (v) 158

(vi) 115 (vii) 0 (viii) 18 (ix) 5 (x) 14

4.9

1. (i) 

1x2x

1
2

(ii)
1xxx

1xx
246

24

(iii)
62x

951x
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(iv) (v)
12x2xx

1xxx
23

23

(vi)
2x

1x3

(vii)
1x

1x
(viii)

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

1
4

3. (i) 
5x

1x
(ii) (iii)

3x

1

(iv)
2x

6x
(v) (vi) 1

1. (i) C (ii) A (iii) D (iv) A (v) D (vi) B (vii) C (viii) B (ix) A (x) C

2. (i) a2m – a2n (ii) x2 – y2 + 4x + 4 (iii) 4x2 + 12xy + 9y2

(iv) 9a2 – 30ab + 25b2 (v) 125x3 + 8y3 (vi) 8x3 – 125y3

(vii) 1a
20

41
a2

(viii) 4z4 – 4z2 – 15 (ix) 970299

(x) 1092727 (xi) a2 + 2ab – 11a + 30 (xii) 4x2 + 24xz + 35z2

4. 15616

5. (i) x7y6(1 + x15y14) (ii) 3ab(a – 3b) (a + 3b) (a2 + 9b2)

(iii) 3a2(a2 + 2b2)2 (iv) (a2 – 4b3)2

(v) 3(x2 + 2xy + 2y2) (vi) (x4 – 2x2 + 9)(x4 + 2x2 + 9)

(vii) (x +9)(x + 7) (viii) (x – 3)(x – 9)

(ix) (x + y)(7x – 6y) (x) (x – 2) (5x + 2)

(xi) (x – 3y) (x + 3y)(x2 – 3xy + 9y2) (x2 + 3xy + 9y2)

(xii) (5a2 + 4b2)(25a4 – 20a2b2 + 16b4)

6. (i) x3(1 – x) (ii) 10(x – 1)

7. (i) (x2 – y2) (x2 – xy + y2 (ii) x4 + x2y2 + y4
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8. (i)
1xxx

22x
23

2

(ii)
3x

2x

(iii)

84x2xx

12x3x
23

2

(iv)
2510xx

12xx
2

2

9.
1a

16
8

10.
12xx

114xx
24

24


