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Exercise 2.4
Question 1:
Determine which of the following polynomials has x + 1 a factor:
(x> +x*+x+1 (@) x*+x>+x2+x+1
(iii) x* + 3x3 +3x2 + x + 1 (V) x®—x2—(2+V2)x +2
€. Answer 1:
(i Letp(x) =x*+x*+x+1
Puttingx + 1 = 0, we get, x = —1
Using remainder theorem, when p(x) = x3 + x? 4+ x + 1 is divided by x + 1, remainder
is given by p(—1)
=12+ (124 (-1 +1
=—14+1—-1+41
=0
Since, remainder p(—1) = 0, hence x + 1is afactor of x> + x? + x + 1.

(i) Letp(x) =x*+x3+x?+x+1

Puttingx + 1 =0,weget, x = —1

Using remainder theorem, when p(x)=x*+ x3+ x? + x + 1lis divided by x + 1,
remainder is given by p(—1)

=(-D*+ D3+ (12 +(-D+1

=1—-14+1-1+1

=1

Since, remainder p(—1) # 0, hence x + 1 is not a factor of x* + x3 +x2+x+ 1

(iii) Let p(x) = x* +3x3 + 3x2 +x + 1

Puttingx + 1 = 0, we get, x = —1

Using remainder theorem, when p(x) = x* + 3x° +3x% + x + 1is divided by x+1,
remainder is given by p(—1)

=(-D*+3(-1)3+3C-1)¢+ (-1 +1

=1-3+3-1+1

=1

Since, remainder p(—1) # 0, hence x + 1 is not a factor of xt + 3x3 +3x% +x+ 1.

(iv) Letp(x) =x3 —x? — (2 +V2)x + V2

Puttingx + 1 = 0, we get, x = —1

Using remainder theorem, when p(x) = x3 — X - (2+ \ff)x ++/2 is divided by x+1,
remainder is given by p(—1)

=D~ (-D*- (2+V2) D +42

=—1-14+2+2+42

=22

Since, remainder p(—1) # 0, hence x + 1 is not a factor of x3 — x2 — (2 + \/z)x + V2.
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Question 2:
Use the Factor Theorem to determine whether g(x) is a factor of p(x) in each of the
following cases:
(px)=2x3+x*-2x—-1, glx) =x+1
(ii)p(x) =x®+3x2+3x+1, gx) =x+2
(iii) p(x) = x> —4x>+x+6, g(x) =x—3
g, Answer 2:
(()px)=2x34+x*—2x—1 and g(x) =x+1
Puttingx +1 =0, we get, x = —1
Using remainder theorem, when p(x) = 2x® + x> — 2x — 1 is divided by g(x) =x+1,
remainder is given by p(—1)
=13+ D2+ (-1 +1
=-14+1-1+1
= )
Since, remainder p(—1) = 0, hence g(x) is a factor of p(x).

(i) p(x) =x*+3x> +3x+ 1land g(x) =x + 2

Putting x + 2 = 0, we get, x = —2

Using remainder theorem, whenp(x) = x® + 3x%? + 3x + 1 is divided by g(x) = x + 2,
remainder is given by p(—2)

=(-2)+3(-2?%?+3(-2)+1

—-8+4+12-6+1

-1

Since, remainder p(—2) # 0, hence g(x) is not a factor of p(x).

(iii) p(x) = x> —4x> + x+ 6and g(x) =x —3

Puttingx —3 =0, we get, x =3

Using remainder theorem, whenp(x) = x> —4x*> + x + 6 is divided by g(x) =x— 3,
remainder is given by p(3)

=3)Y¥-43)?+@3)+6

=27—-364+3+6

=0

Since, remainder p(3) = 0, hence g(x) is a factor of p(x).

Question 3:
Find the value of k, if x - 1 is a factor of p(x) in each of the following cases:

() p(x)=x2+x+k (ii) p(x) = 2x2 + kx + V2
(iii) p(x) = kx? —V2x + 1 (iv) p(x) = kx? —3x + k
€. Answer 3:

Dpx)=x*+x+k

Puttingx — 1 =0,weget, x =1

Using remainder theorem, when p(x) = x?> + x + kis divided by x — 1, remainder is
given by p(1)
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=(1?+ () +k
=2+k
Since x — 1 is a factor of p(x), hence remainder p(1) = 0
=22+k=0
s k=—2

(ii) p(x) = 2x% + kx + /2

Puttingx — 1 =0,weget x =1

Using remainder theorem, when p(x) = 2x? + kx + V2 is divided by x — 1, remainder is
given by p(1)

=2(D2+ k(1) ++2

=2+k+42

Since x — 1 is a factor of p(x), hence remainder p(1) = 0

>2+k+2=0

sk=-2-2

(iii) p(x) = kx? —2x + 1
Puttingx — 1 =0,weget x =1

Using remainder theorem, when p(x) = kx? —\2x + 1is divided by x — 1, remainder is
given by p(1)

= k(D2 =2 +1

=k—+y2+1

Since x — 1 is a factor of p(x), hence remainder p(1) = 0

sk—y2+1=0

=>k=ﬁ—1

(iv) p(x) = kx®? —3x + k
Puttingx — 1 =0,weget x =1

Using remainder theorem, when p(x) = kx® — 3x + ks divided by x —1, remainder is

given by p(1)

=k(1)2-3(D)+k

=2k—3

Since x — 1 is a factor of p(x), hence remainder p(1) = 0

=2k —33 =0

= k = E

Question 4:

Factorise:

(i) 12x2 - 7x +1 (ii) 2x2 + 7x + 3
(iii) 6x% + 5x — 6 (iv) 3x2 —x—4

www.tiwariacademy.com
A Step towards free Education

3



Mathematics
(www.tiwariacademy.com)
(Chapter — 2)(Polynomials)
(Class -9)

€. Answer 4:

(i) 12x2 — 7x + 1

—12x% — (44 )x + 1
=12x?—4x—3x+1

= 4x(3x— 1) — 1(3x — 1)
= (3x— 1)(4x — 1)

(iii) 6x2 + 5x — 6
=6x2+(9—-4)x—6
=6x2+9x—4x—6

= 3x(2x + 3) — 2(2x + 3)
=(2x+3)(3x—-2)

Question 5:

Factorise:

(i) x®—2x2—x+2

(iii) x3 + 13x2? + 32x + 20

(ii) 2x% + 7x + 3
=2x2+(6+1x+3
=2x2+6x+x+3

= 2x(x+3)+ 1(x + 3)
=({x+3D2x+1)
(iv) 3x2 —x—4
=3x2—-(4-3)x—4
=3x2—4x+3x—4
=x(3x—4)+1(3x —4)
=Bx—-4)(x+1)

(ii) x3 —3x2—-9x -5
(iv) 2y3 +y?2-2y—-1

€. Answer 5:

(i)x3—2x2—x+2

Letp(x) = x% — 2x? —x + 2

Putting x = 1, we get

p(D=1)P*-2(1)*-1)+2=1-2-1+2=0

= x — 1 is a factor of p(x).

x> —x—2

x—1 x3—2x%—x+2

x3 — x?

- 4
—x?—x+2
—x%+x
_|_ —_—

—2x+ 2

—2% + 2

+ —
0

So,.p(x) = (x —1D(x? —x—2)
=(x—-Dx?>-x-2)=((x-D[x*-2-1Dx-2]
=(x—-Dx?—-2x+x-2]=(x—-Dx(x—-2)+1(x —2)]
=(x—1)x-2)(x+1)

(ii) x3 —3x2—-9x -5

Letp(x) = x> —3x?—-9x —5

Putting x = 1, we get

p(1) = (1)} —3(1)2—9(1)=5=1-3-9—-5=—16 %0
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Putting x = —1, we get
p(-1)=(-1)*-3(-1)2-9(-1)—-5=-1-34+9-5=0
= x + 1is a factor of p(x).

x?—4x—-5
x+1 x3—3x2-9x -5
x3+ x?
—4x?2—-9x -5
—4x2 — 4y
+ 4
—5x -5
—5x -5
+ ¥
0

So, p(x) = (x + 1)(x® — 4x — 5)

=(x+1)(x2—4x-5)

=(x+1D[x*-(G-1)x-75]

= (x+ 1)[x* —5x +x — 5]
=x+1D[x(x-5+1(x-5)]

=x+1Dx-5)x+1)

(iii) x3 + 13x2 + 32x + 20

Let p(x) = x3 + 13x2 + 32x + 20

Putting x = —1, we get

p(-1) =(-1)*+13(-1)?+32(-1)+20=-1+13-32+20=0
= x + 1is a factor of p(x).

x% + 12x + 20

x+1 | x3+13x%+32x+20

x3 + x2

12x% +32x + 20
12x% + 12x

20x + 20
20x + 20

0

So, p(x) = (x + 1)(x? + 12x + 20)
= (x+ 1)(x? + 12x + 20)

= (x+ D[x%+ (10 + 2)x + 20]

(x + 1)[x? + 10x + 2x + 20]
(x+ D[x(x+10) + 2(x + 10)]
(24 1)(x 4+210)(x + 2)
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(iv) 2y3 +y2 -2y -1
Letp(y) =y*+y? -2y —1
Putting y = —1, we get
p(-1)=2-1)+(-1)?2?-2(-1)-1=-2+1+2-1=0
= y + 1is a factor of p(y).

y+1 2y +yt—2y—1

So,p(y¥) = (y+ D2y* -y —1)
(y41)(29% —y—1)

v+ D2y - (2-1Dy—-1]
v+ D[2y* -2y +y—1]
+DR2yy-1)+1(y - 1]
+D@-DRy+1)
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