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1.

(1) (x+ 3)2

(2) (3a− 4b)2

(3) (5m+ n)(5m− n)

(4) (2x− 3y)2

(1) x2 + 6x+ 9 = x2 + 2 · x · 3 + 32 = (x+ 3)2

(2) 9a2 − 24ab+ 16b2 = (3a)2 − 2 · 3a · 4b+ (4b)2 = (3a− 4b)2

(3) 25m2 − n2 = (5m)2 − n2 = (5m+ n)(5m− n)

(4) 4x2 − 12xy + 9y2 = (2x)2 − 2 · 2x · 3y + (3y)2 = (2x− 3y)2

2.

(1) (x− 3)(x+ 5)

(2) (a− b− 1)2

(3) (2x - y + 3)(2x + y - 3)
(4) (2m− n− 3p)(2m− n+ 3p)

(1) (x+ 1)2 − 16 = (x+ 1)2 − 42 = (x+ 1− 4)(x+ 1 + 4) = (x− 3)(x+ 5)

(2) A = b+ 1 = a2 − 2aA+A2 = (a−A)2 = (a− b− 1)2

(3) 4x2 − (y − 3)2 = (2x)2 − (y − 3)2 = [2x− (y − 3)][2x+ (y − 3)]

(4) (2m− n)2 − 9p2 = (2m− n)2 − (3p)2 (2m− n− 3p)(2m− n+ 3p)

3.

(1) (2x− 1)2

(2) (2a− 3)2

(3) (x− y − 5)(x+ y − 5)

(4) (2m+ 3n− p)(2m+ 3n+ p)
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(1) 1− 4x+ 4x2 = 4x2 − 4x+ 1 = (2x− 1)2

(2) 9− 12a+ 4a2 = 4a2 − 12a+ 9 = (2a− 3)2

(3) x2 − 10x+ 25− y2 = (x− 5)2 − y2 = (x− y − 5)(x+ y − 5)

(4) 4m2 + 12mn+ 9n2 − p2 = (2m+ 3n)2 − p2

4.

(1) 14x

(2) 6ab

(3) 4m− 5n

(4) 4x2

(1) (x+ 7)2 = x2 + 14x+ 49 14x

(2) (3a− b)2 = 9a2 − 6ab+ b2 6ab

(3) 16m2 − 25n2 = (4m+ 5n)(4m− 5n) 4m− 5n

(4) (2x− 3y)2 = 4x2 − 12xy + 9y2 4x2

5.

(1)
(2) (2a− 3b)2

(3)
(4) (3p+ 2q)2

(1) x2 + 2 · x · 2 + 22 = x2 + 4x+ 4 4

(2) 4a2 − 12ab+ 9b2 = (2a)2 − 2 · 2a · 3b+ (3b)2 = (2a− 3b)2

(3) (m+ kn)2 k2n2 6mn k = 3 9n2 8n2

(4) 9p2 + 12pq + 4q2 = (3p)2 + 2 · 3p · 2q + (2q)2 = (3p+ 2q)2

6.

(1) (x− 7)(x+ 1)

(2) (2a+ b− c)(2a+ b+ c)

(3) (3m− n− 4)(3m− n+ 4)

(4) (5x− y − 2z)(5x− y + 2z)
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(1) x2 − 6x− 16 + 9 = x2 − 6x+ 9− 16 = (x− 3)2 − 42 = (x− 7)(x+ 1)

(2) 4a2 + 4ab+ b2 − c2 = (2a+ b)2 − c2

(3) 9m2 − 6mn+ n2 − 16 = (3m− n)2 − 42 = (3m− n− 4)(3m− n+ 4)

(4) 25x2 − 10xy + y2 − 4z2 = (5x− y)2 − (2z)2

7.

(1) 2(x− 3y)(x+ 3y)

(2) 3(a+ b)2

(3) 5(m− 2n)2

(4) 2(2p− q)(2p+ q)

(1) 2x2 − 18y2 = 2(x2 − 9y2) = 2(x− 3y)(x+ 3y)

(2) 3a2 + 6ab+ 3b2 = 3(a2 + 2ab+ b2) = 3(a+ b)2

(3) 5m2 − 20mn+ 20n2 = 5(m2 − 4mn+ 4n2) = 5(m− 2n)2

(4) 8p2 − 2q2 = 2(4p2 − q2) = 2(2p− q)(2p+ q)

8.

(1) 9801

(2) 999999

(3) 2400

(4) 4

(1) 992 = (100− 1)2 = 10000− 200 + 1 = 9801

(2) 1001× 999 = (1000 + 1)(1000− 1) = 10002 − 1 = 999999

(3) 2032 − 1972 = (203− 197)(203 + 197) = 6× 400 = 2400

(4) 512 − 2× 51× 49 + 492 = (51− 49)2 = 22 = 4

9.

(1) 12x

(2) −8ab

(3) 2m2 + 2n2

(4) y2 − 9x2
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(1) (x+ 3)2 − (x− 3)2 = [(x+ 3)− (x− 3)][(x+ 3) + (x− 3)] = 6 · 2x = 12x

(2) (2a− b)2 − (2a+ b)2 = [(2a− b)− (2a+ b)][(2a− b) + (2a+ b)] = (−2b)(4a) = −8ab

(3) (m+ n)2 + (m− n)2 = (m2 + 2mn+ n2) + (m2 − 2mn+ n2) = 2m2 + 2n2

(4) (3x+ y)2 − 6x(3x+ y) = (3x+ y)[(3x+ y)− 6x] = (3x+ y)(y − 3x) = y2 − 9x2

10.

(1) x+ 3

x− 3
(2) 2a− b

(3) m− 2n

m+ 2n
(4) 3x− 4y

(1) x2 − 9

x2 − 6x+ 9
=

(x− 3)(x+ 3)

(x− 3)2
=

x+ 3

x− 3

(2) 4a2 − b2

2a+ b
=

(2a− b)(2a+ b)

2a+ b
= 2a− b

(3) m2 − 4mn+ 4n2

m2 − 4n2
=

(m− 2n)2

(m− 2n)(m+ 2n)
=

m− 2n

m+ 2n

(4) 9x2 − 24xy + 16y2

3x− 4y
=

(3x− 4y)2

3x− 4y
= 3x− 4y

11.

(1) 0

(2) 0

(3) 4m− 6n

(1) x2 − 2xy + y2

x− y
− x2 − y2

x+ y
=

(x− y)2

x− y
− (x− y)(x+ y)

x+ y
= (x− y)− (x− y) = 0

(2) a2 − b2

a− b
− a2 + 2ab+ b2

a+ b
=

(a− b)(a+ b)

a− b
− (a+ b)2

a+ b
= (a+ b)− (a+ b) = 0

(3) 4m2 − 12mn+ 9n2

2m− 3n
+

4m2 − 9n2

2m+ 3n
=

(2m− 3n)2

2m− 3n
+

(2m− 3n)(2m+ 3n)

2m+ 3n
= (2m− 3n) + (2m−

3n) = 4m− 6n

12.

x− 2

x− 2
= 1
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x2 − 4x+ 4

x− 2
÷ x2 − 4

x+ 2
=

(x− 2)2

x− 2
÷ (x− 2)(x+ 2)

x+ 2
= (x− 2)÷ (x− 2) = 1.

13.

0

(
a2 − 2ab+ b2

a− b
− a2 − b2

a+ b

)
÷ (a− b) =

(
(a− b)2

a− b
− (a− b)(a+ b)

a+ b

)
÷ (a− b)

=
[
(a− b)− (a− b)

]
÷ (a− b) = 0÷ (a− b) = 0.

14.

6

x2 − 9

1

x− 3
− x− 3

x2 − 9
=

1

x− 3
− x− 3

(x− 3)(x+ 3)
=

1

x− 3
− 1

x+ 3

=
x+ 3− (x− 3)

(x− 3)(x+ 3)
=

6

x2 − 9
.

1

x− 3
− 1

x+ 3
=

(x+ 3)− (x− 3)

(x− 3)(x+ 3)
=

6

(x− 3)(x+ 3)
.

6

x2 − 9

15.

3

a+ b

2

a+ b
+

a− b

a2 − b2
=

2

a+ b
+

a− b

(a− b)(a+ b)
=

2

a+ b
+

1

a+ b
=

3

a+ b
.
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16.

(x− 2y − 3z)(x− 2y + 3z)

x2 − 4xy + 4y2 − 9z2 = (x− 2y)2 − (3z)2

= (x− 2y − 3z)(x− 2y + 3z).

17.

(a+ b)2 − (a− b)2 = 4ab

(a+ b)2 − (a− b)2 = (a2 + 2ab+ b2)− (a2 − 2ab+ b2) = 4ab.

(a+ b)2 − (a− b)2 =
[
(a+ b) + (a− b)

][
(a+ b)− (a− b)

]
= (2a)(2b) = 4ab.

18.

(x+ y)2 + (x− y)2 = 2(x2 + y2)

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

= 2x2 + 2y2 = 2(x2 + y2).

+2xy −2xy

19.

x2 +
1

x2
= u2 − 2,

(
x− 1

x

)2

= u2 − 4
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u = x+
1

x

u2 = x2 + 2 +
1

x2
.

x2 +
1

x2
= u2 − 2.

(
x− 1

x

)2

= x2 − 2 +
1

x2

(
x− 1

x

)2

= (u2 − 2)− 2 = u2 − 4.

20.

(1) 29

(2) 9

(3) 7

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

a2 + b2 = (a+ b)2 − 2ab = 72 − 2× 10 = 49− 20 = 29.

(2) (a− b)2 = (a+ b)2 − 4ab

(a− b)2 = 49− 40 = 9.

(3)
a2 − b2

a− b
=

(a− b)(a+ b)

a− b
= a+ b = 7.


