
Exercise 4.3
Q. 1 Find HCF by factorization method.
(i) 21𝑥2𝑦,35𝑥𝑦2

Solution
21𝑥2𝑦,35𝑥2

Factorization
21𝑥2𝑦 = 3 × 7𝑥 ⋅ 𝑥 ⋅ 𝑦
35x𝑦2 = 5 × 7𝑥 ⋅ 𝑦 ⋅ 𝑦

Common factors = 7,𝑥,𝑦
H.C.F = 7𝑥𝑦 (product of common factors)
(ii) 4𝑥2 − 9𝑦2,2𝑥2 − 3𝑥𝑦
Solution:

4𝑥2 − 9𝑦2,2𝑥2 − 3𝑥𝑦
Factorization

4𝑥2 − 9𝑦2 = (2𝑥)2 − (3𝑦)2

∵ 𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏)
= (2𝑥 + 3𝑦)(2𝑥 − 3𝑦)

Now,
2𝑥2 − 3𝑥𝑦 = 𝑥(2𝑥 − 3𝑦)

Common factor = (2𝑥 − 3𝑦)
 H.C.F  = (2𝑥 − 3𝑦)

(iii) 𝑥3 − 1,𝑥2 + 𝑥 + 1

Solution:
𝑥3 − 1,𝑥2 + 𝑥 + 1

Factorization
𝑥3 − 1 = (𝑥)3 − (1)3

 ∵ 𝑎3 − 𝑏3 = (𝑎 − 𝑏) 𝑎2 + 𝑎𝑏 + 𝑏2

 = (𝑥 − 1) (𝑥)2 + (𝑥)(1) + (1)
 = (𝑥 − 1) 𝑥2 + 𝑥 + 1

Now,
𝑥2 + 𝑥 + 1 = 𝑥2 + 𝑥 + 1

Common factor = 𝑥2 + 𝑥 + 1
𝐻𝐶𝐹 = 𝑥2 + 𝑥 + 1

(iv) 𝑎3 + 2𝑎2 − 3𝑎,2𝑎3 + 5𝑎2 − 3𝑎 



Solution:
𝑎3 + 2𝑎2 − 3𝑎, 2𝑎3 + 5𝑎2 − 3𝑎

Factorization
𝑎3 + 2𝑎2 − 3𝑎 = 𝑎 𝑎2 + 2𝑎 − 3

 = 𝑎 𝑎2 + 3𝑎 − 𝑎 − 3
 = 𝑎[𝑎(𝑎 + 3) − 1(𝑎 + 3)]
 = 𝑎(𝑎 + 3)(𝑎 − 1)

Now,
2𝑎3 + 5𝑎2 − 3𝑎 = 𝑎 2𝑎2 + 5𝑎 − 3

 = 𝑎 2𝑎2 + 6𝑎 − 𝑎 − 3
 = 𝑎[2𝑎(𝑎 + 3) − 1(𝑎 + 3)
 = 𝑎(𝑎 + 3)(2𝑎 − 1)

Common factors = 𝑎(𝑎 + 3)
 H.C.F  = 𝑎(𝑎 + 3)

(v) 𝑡2 + 3𝑡 − 4,𝑡2 + 5𝑡 + 4,𝑡2 − 1 ( statement in text)

Solution: (Correction)
𝑡2 + 3𝑡 + 4,𝑡2 + 5𝑡 + 4,𝑡2 − 1

Factorization
𝑡2 + 3𝑡 + 4 = 𝑡2 + 4𝑡 − 𝑡 + 4

 = 𝑡(𝑡 + 4) − 1(𝑡 + 4)
 = (𝑡 + 4)(𝑡 + 1)

𝑡 + 5𝑡 + 4 = 𝑡2 + 4𝑡 + 𝑡 + 4
 = 𝑡(𝑡 + 4) + 1(𝑡 + 4)
 = (𝑡 + 4)(𝑡 − 1)

𝑡 − 1 = (𝑡)2 − (1)2

 (𝑡 + 1)(𝑡 − 1)
 Common factor  − (𝑡 + 1)

 = 𝑎 2𝑎2 + 6𝑎 − 𝑎 − 3
 = 𝑎[2𝑎(𝑎 + 3) − 1(𝑎 + 3)
 = 𝑎(𝑎 + 3)(2𝑎 − 1)

Common factors = 𝑎(𝑎 + 3)
 H.C.F  = 𝑎(𝑎 + 3)

(v) 𝑡2 + 3𝑡 − 4,𝑡2 + 5𝑡 + 4,𝑡2 − 1
Solution: (Correction)



𝑡2 + 3𝑡 + 4,𝑡2 + 5𝑡 + 4,𝑡2 − 1
Factorization

𝑡2 + 3𝑡 + 4 = 𝑡2 + 4𝑡 − 𝑡 + 4
 = 𝑡(𝑡 + 4) − 1(𝑡 + 4)
 = (𝑡 + 4)(𝑡 + 1)

𝑡2 + 5𝑡 + 4 = 𝑡2 + 4𝑡 + 𝑡 + 4
 = 𝑡(𝑡 + 4) + 1(𝑡 + 4)
 = (𝑡 + 4)(𝑡 + 1)

𝑡2 − 1 = (𝑡)2 − (1)2

 = (𝑡 + 1)(𝑡 − 1)
 Common factor  = (𝑡 + 1)

 H.C.F  = (𝑡 + 1)
(vi) 𝑥2 + 15𝑥 + 56,𝑥2 + 5𝑥 − 24,𝑥2 + 8𝑥

𝑥2 + 15𝑥 + 56,𝑥2 + 5𝑥 − 24,𝑥2 + 8𝑥
Factorization

𝑥2 + 15𝑥 + 56 = 𝑥2 + 7𝑥 + 8𝑥 + 56
 = 𝑥(𝑥 + 7) + 8(𝑥 + 7)
 = (𝑥 + 7)(𝑥 + 8)

𝑥2 + 5𝑥 − 24 = 𝑥2 + 8𝑥 − 3𝑥 − 24
 = 𝑥(𝑥 + 8) − 3(𝑥 + 8)
 = (𝑥 + 8)(𝑥 − 3)

 Now, 
𝑥2 + 8𝑥 = 𝑥(𝑥 + 8)

Common factor = (𝑥 + 8)
 H.C.F  = (𝑥 + 8)

Q. 2 Find HCF of the following expressions by using division method:
(i) 27𝑥3 + 9𝑥2 − 3𝑥 − 10,3𝑥 − 2 (correction)
Solution:

27𝑥3 + 9𝑥2 − 3𝑥 − 10,3𝑥 − 2

H.C.F by Division Method



(ii) 𝑥3 − 9𝑥2 + 21𝑥 − 9,𝑥2 − 4𝑥 + 3
Solution:

𝑥3 − 9𝑥2 + 21𝑥 − 9,𝑥2 − 4𝑥 + 3



H.C.F = 𝑥 − 3

(iii) 2𝑥3 + 2𝑥2 + 2𝑥 + 2,6𝑥3 + 12𝑥2 + 6𝑥 + 12

Solution:



(iv) 2𝑥3 − 4𝑥2 + 6𝑥,𝑥3 − 2𝑥,3𝑥2 − 6𝑥



Q-3 Find LCM of the following expressions by using prime
factorization method.
(i) 2𝑎2𝑏,4𝑎𝑏2,6𝑎𝑏

Solution:



2𝑎2𝑏,4𝑎𝑏2,6𝑎𝑏
2𝑎2𝑏 = 2 𝑋𝑎𝑋𝑎𝑋𝑏
4𝑎𝑏2 = 2 × 2 × a × 𝑏𝑋𝑏
6𝑎𝑏 = 2 × 3 X a Xb

Product of common factors = 2ab
Product of non-common factors

 = (𝑎)(2𝑏)(3) = 6𝑎𝑏
 L.CM  = (2𝑎𝑏)(6𝑎𝑏) = 12𝑎2𝑏2

 LCM  = (2𝑎𝑏)(6𝑎𝑏) = 12𝑎2𝑏2

(ii) 𝑥2 + 𝑥,𝑥3 + 𝑥2

Solution:
𝑥2 + 𝑥,𝑥3 + 𝑥2

Factorization
𝑥2 + 𝑥 = (𝑥 + 1)

𝑥3 + 𝑥2 = 𝑥2(𝑥 + 1)
 =  (1).  𝑥(𝑥 + 1)

Product of common factors = 𝑥(𝑥 + 1)
Product of non-common factors = 𝑥

 L.C.M  = 𝑥(𝑥 + 1) × 𝑥
 L.C.M  = 𝑥2 𝑥 + 1
 (iii) 𝑎2 − 4𝑎 + 4,𝑎2 − 2𝑎

Solution:
𝑎2 − 4𝑎 + 4,𝑎2 − 2𝑎

Factorization
𝑎2 − 4𝑎 + 4 = (𝑎)2 − 2(𝑎)(2) + (2)2

 = (𝑎 − 2)2

 = (𝑎 − 2)(𝑎 − 2)
𝑎2 − 2𝑎 = 𝑎(𝑎 − 2)

Product of common factors = (𝑎 − 2)
Product of non-common factors = 𝑎(𝑎 − 2)

 L.C.M  = (𝑎 − 2) ⋅ 𝑎(𝑎 − 2)
 = 𝑎(𝑎 − 2)2

(iv) 𝑥4 − 16,𝑥3 − 4𝑥

Solution:



𝑥4 − 16,𝑥3 − 4𝑥

𝑥4 − 16 = 𝑥2 2 − (4)2

 = 𝑥2 + 4 𝑥2 − 4
 = 𝑥2 + 4 𝑥2 − 22

 = 𝑥2 + 4 (𝑥 + 2)(𝑥 − 2)
Now, 𝑥3 − 4𝑥 = 𝑥 𝑥2 − 4 = 𝑥 𝑥2 − 22

= 𝑥(𝑥 + 2)(𝑥 − 2)
 L.C.M  = (𝑥 + 2)(𝑥 − 2)𝑥 𝑥2 + 4

 = 𝑥 + 2 (𝑥 − 2)𝑥 𝑥2 + 4
 = 𝑥 𝑥2 − 22 𝑥2 + 4
 = 𝑥 𝑥2 − 4 𝑥2 + 4

 = 𝑥 𝑥2 2 − (4)2

 = 𝑥 𝑥4 − 16
(v) 16 − 4𝑥2,𝑥2 + 𝑥 − 6,4 − 𝑥2

Solution:
16 − 4𝑥2,𝑥2 + 𝑥 − 6,4 − 𝑥2

Factorization
16 − 4𝑥2 = 4 4 − 𝑥2

 = 4 22 − 𝑥2

 = 4(2 + 𝑥)(2 − 𝑥)
 = 4(𝑥 + 2)(− 1)(− 2 + 𝑥)
 = (− 1)(4)(𝑥 + 2)(𝑥 − 2)
 =− 4(𝑥 + 2)(𝑥 − 2)

𝑥2 + 𝑥 − 6 = 𝑥2 + 3𝑥 − 2𝑥 − 6
 = 𝑥(𝑥 + 3) − 2(𝑥 + 3)
 = (𝑥 + 3)(𝑥 − 2)

4 − 𝑥2 = (2)2 − (𝑥)2

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

Product of common factors



(− 1)(𝑥 − 2)
Product of non-common factors = 4(𝑥 + 3)(x+2)

 L.C. 𝑀 = 4 4 − 𝑥2 (𝑥 + 3)
Q. 4 The HCF of two polynomials is 𝑦 − 7 and their LCM is 𝑦3 − 10𝑦2 +
11𝑦 + 70. If one of the polynomials is 𝑦2 − 5𝑦 − 14, find the other.

Solution:
H.C.F = 𝑦 − 7

 L.CM  = 𝑦3 − 10𝑦2 + 11𝑦 + 70
𝑃(𝑦) = 𝑦2 − 5𝑦 − 14

We know that
𝑝(𝑦)𝑞(𝑦) = 𝐿 ⋅ 𝐶𝑀 × 𝐻 ⋅ 𝐶𝐹

𝑞(𝑦) = 𝐿 ⋅ 𝑀 × 𝐻𝐶𝐹
𝑝(𝑦)

𝑞(𝑦) =
𝑦3 − 10𝑦2 + 11𝑦 + 70 × (𝑦 − 7)

𝑦2 − 5𝑦 − 14
𝑞(𝑦) = (𝑦 − 5)(𝑦 − 7)
𝑞(𝑦) = 𝑦2 − 12𝑦 + 35

Q. 5 The LCM and HCF of two polynomials 𝑝(𝑥) and 𝑞(𝑥) are 36𝑥3(𝑥 +
𝑎) 𝑥3 − 𝑎3 and 𝑥2(𝑥 − 𝑎) respectively. If 𝑝(𝑥) = 4𝑥2 𝑥2 − 𝑎2 , find 𝑞(𝑥).

Solution:
 L.C. 𝑀 = 36𝑥3(𝑥 + 𝑎) 𝑥3 − 𝑎3

 H.C. 𝐹 = 𝑥2(𝑥 − 𝑎)
𝑃(𝑥) = 4𝑥2 𝑥2 − 𝑎2

We know that
p(𝑥).q(𝑥) =  L.C.M  ×  H.C.F 
q(𝑥) =  L.C.M  ×  H.CF 

p(𝑥)

q(𝑥) =
36𝑥3(𝑥 + 𝑎) 𝑥3 − 𝑎3 × 𝑥2(𝑥 − 𝑎)

4𝑥 𝑥2 − 𝑎2

q(𝑥) =
9𝑥3 𝑥3 − 𝑎3 𝑥2 𝑥2 − 𝑎2

𝑥2 𝑥2 − 𝑎2



q(𝑥) =  L.C.M  ×  HC.F 
p(𝑥)

q(𝑥) =
36𝑥3(𝑥 + 𝑎) 𝑥3 − 𝑎3 × 𝑥2(𝑥 − 𝑎)

4𝑥2 𝑥2 − 𝑎2

q(𝑥) =
9𝑥3 𝑥3 − 𝑎3 ⋅ 𝑥2 𝑥2 − 𝑎2

𝑥2 𝑥2 − 𝑎2

q(𝑥) = 9𝑥3 𝑥3 − 𝑎3

Q. 6 The HCF and LCM of two polynomials is (𝑥 + 𝑎) and 12𝑥2(𝑥 +
𝑎) 𝑥2 − 𝑎2 respectively. Find the product of the two polynomials.

Solution:
 H.C. 𝐹 = (𝑥 + 𝑎)
 L.C. 𝑀 = 12𝑥2(𝑥 + 𝑎) 𝑥2 − 𝑎2

Let p(𝑥) and q(𝑥) be required polynomials We know that
p(x) × q(𝑥) =  L.C.M  ×  H.C.F 
p(𝑥) × q(𝑥) = 12𝑥2(𝑥 + 𝑎) 𝑥2 − 𝑎2 × (𝑥 + 𝑎)

 = 12𝑥2(𝑥 + 𝑎)2(𝑥 + 𝑎) × (𝑥 − 𝑎)
 = 12𝑥2(𝑥 + 𝑎)3(𝑥 − 𝑎)


