6. Factorization of Polynomials

Exercise 6.1
1. Question

Which of the following expressions are polynomials in one variable and which are ngt? State reasons for your
answer:

(i) 3x*-4x415

(i ¥+23

(iii) 3 yx+.2x

(iv) x-;

(v) X2 +)3+£50

Answer

(i) 3x°-4x+15 is a polynomial of one variable x.

(i) 242 s a polynomial of one variable y.

(iii) 3./x + /= xis not a polynomial as the exponent of 3./% is not a pesitive integer.

(iv) x-* is not a polynomial as the exponent of - * is not a positive integer.
x

(v) X2+ 184 130 is a polynomial of three variables x, vy, L.
2. Question

Write the coefficient of X in each of the following:

(i) 17 - 2x+ 7%

(i) 9-12x+4°

(i) 22 - 3x+ 4

{iv) zx7

Answer

Coefficient of x? in:

(Y17 -2x+ 722 is 7

(i) 9-12x+x> is 0

(iii) 25 - 3x+ 4 is%

(iv) s x7is0

3. Question

Write the degrees of each of the following polynomials:
() 73 +4x°-3x+12

(i) 12 -+ 23

{iii) 5y 2

(iv) 7



(v)0

Answer

Degree of polynomial in:

(i) 7°+4X°-3x+12is 3

(i) 12 -x+2x° is 3

(iii) 5y /3 is 1

(iv)7is0

{v) 0 is undefined

4. Question

Classify the following polynomials as linear, quadratic, cubic and biquadratic polynomials:
(i) x+x2+7 2 (i) 3x-2

(iii) 224+ 22

(iv) 3y (v) 2+1

(vi) 78+4643¢2

Answer

Given polynamial,

(i) x+x?+7 )2 is quadratic as degree of polynomial is 2.
(ii) 3x-2 is linear as degree of polynomial is 1.

(iii) 2x+x% is quadratic as degree of polynomial is 2.

{iv) 3y is linear as degree of polynomial is 1.

(v) t2+1 is quadratic as degree of polynomial is 2.

(vi) 7844343 £2 is bi-quadratic as degree of polynomial is 4.
5. Question

Classify the following polynomials as polynomials in one-variable, two variable elc:
(i) - xy+T 72 (i) 2-2tx+T - x+t

(i) B-32+4E£5 (iv) xy + yz + zx

Answer

(i) X-xy+7472 is a polynomial in two variable x, y.

(i) X2-2tx+7 y2-x+tis a polynomial in two variable x, t.
(iii) B-32+4£5 is a polynomial in one variable t.

{iv) xy + yz + zx is a polynomial in three variable x, vy, t.
6. Question

Identify polynomials in the following:

(i) Ax) = 4:3-2-3x+7

(i) glx) = 2x3-3x2+ z-1



(i) p{x) = ;ﬂ-gxw

(iv) glx) = 2x2-3x+; +2

(V) Al =X 24kl

(Vi) Ax) = 24 2 +4x

Answer

(i) AxX) = 4x3-x2-3x+7 is a polynomial.

(i) gl = 2x3-3x°+ 4 -1 is not a polynomial as exponent of X in ,fy is not a positive integer.
(i) plx) = %,@_;)ﬂ.g is a polynomial as all the exponents are positive integer.

(iv) g{x) = 2)‘2-3x+§ +2 is not a polynomial as the exponent of X in E is not a positive integer.
(v) h(x) = ¥*- 1+x1 is not a polynomial as the exponent of x in -x3/2 is not a positive integer.
{vi) ix) = 2+g +4xis not a polynomial as the exponent of x in g is not a positive integer.

7. Question

Identify constant, linear, guadratic and cubic polynomials from the following polynomials:

(i) Ao =0 (i) glx) = 2x%*-Tx+4

(i) Al = -3x+ %

{iv) plx) =22 x+4

(v) glx) = doc+3 (vi) Ax) = 3 +4x2+5x7

Answer

Given polynomial,

{i) Ax) =0 is a constant polynomial as 0 is constant.

(i) glx) = 2x3-7x+4 is a cubic polynomial as degree of the polynomial is 3.
(i) Alx) = -3x+ %is a linear polynomial as the degree of polynomial is L.

(iv) p{x) = 2x%-x+4 is a quadratic polynomial as the degree of polynomial is 2.
{v) glx) = 4x+3 is a linear polynomial as the degree of polynomial is 1.

(vi) Ax) = 3x3+4,2+5x7 is a cubic polynomial as the degree of polynomial is 3.
8. Question

Give one example each of a binomial of degree 35, and of a monomial of degree 100

Answer

Example of a binomial with degree 35 is 7x33 - 5.
Example of a monomial with degree 100 is 2t'00,
Exercise 6.2

1. Question



If fix) = 2x3-13x2+17x+12, find

(i) R2) (i) A-3) (iii) AO)

Answer

We have,

fix) = 28-13x°+ 17 x+12
(NF(2)=2{2P7 -13(2)2+17(2) + 12
=(2%8) - (13*%4) + (17 *2) + 12

16 - 52 + 34 + 12
=10

(i) F(-3)=2(-3° -13 (-3)2 + 17 (-3) + 12
=(2%-27) - (13*9) + (17 * -3) + 12

54 -117- 51 + 12
=-210

(i) £ (0) = 2 (0)3 - 13 (0)2 + 17 (0) + 12
0-0+0+12

=12
2. Question

Verify whether the indicated numbers are zeros of the polynomials corresponding to them in the following
cases:

(1) AAx) = 3x+1; x= -

Lib| =

(i) A0 =x21;x=1, -1

(i) glx) = 3x2-2; x = :,23. -\23

(iv) pix) = B-6.2+11x6, x=1,2,3
4

{v) AAx) = 5xm, x= z

(vi) Ax) = 2%, x=0

(vii) AX) =1x+m, x= —?

(viil) fix) = 2x+1, x=%

Answer

(Nf(x)=3x+1

Put x =-1/3

fFI13)=3*(1/3] +1

=-1+1

=0

Therefore, x =-1/3isarootof f({x)=3x+ 1

{il] We have,



fi =x° — 1

Putx =1and x =-1

fry=()y -land f(-1) = (-1¥ -1

=1-1=1-1

-0=0

Therefore, x = -1 and x = 1 are the roots of f{x) = ¥ - 1
iy g (x) =3x2 -2

Putx =2 andx ==
; =

v

2y 32y 7y - 322
9(3)—3(5) 2andg%) 3%) 2

O
3 3
=22x0=220

Therefore, x =%and x =% are not the roots ofg(x)=3x2-2
z

3
(iVIp(x)=x3-6x2+ 11x -6
Putx =1

p()=(13-6(1)2+11(1)-6

=1-6+11-6
=0
Putx = 2

p(2)=(23-6(2)2+11(2)-6

=8-24+22-6
=0
Putx =3

p(3)=(33-6(3)2+11(3)-6

=27-54+ 33-6

=0

Therefore, x =1, 2, 3 are roots of p (x) = ¥ - 6x2 + 11x - 6

(VIFX)=5x-¢
Putx =2
5
okl
f(;} 5 i
=4-7+0
Therefore, x =§ is nota rootof f (x) = 5x -

(Vi) F (x) = x?

Putx =0



f(0) = (0)?

=0

Therefore, x = 0 is not a root of f (x) =
(vii) T (x) =Ix+ m

Put x =%

f($)= I*(%) +m

=-m+m

=0

Therefore, x=%isa rootof f (x) = Ix + m

{viii)f (x) =2x + 1

Putx =1

=z
f(i} =2*§+ 1
=1+1
=220
Therefore, x =2 is not a root of f {(x) = 2x + 1

3. Question

If x =2 isa root of the polynomial f(x)= 2x2-3x+7a, find the value of a.
Answer

We have,

f(x) =2x?-3x+7a

Putx =2

f(2)=2(2)2-3(2)+7a

=2*4-6+7a

=8-6+7a

=2+7a

Given, x =2isarootof f (x) = 2% - 3x + 7a
f(2)=0

Therefore, 2+ 7a=10

4. Question
If x=-1/2 is a zero of the polynomial p (x) = 8.€ - ax? - x + 2, find the value of a.
Answer

We have,



pPXI=8x3-ax-x+2

1
Put x =— 5

[ =

pl—s 1=8 (—5 Peal—r W=t~z 1+2

IJ|n—
d

|-...l||—-
Iu|n—-

=Bx1_axlilyn
a 4 x
=-1-24142
iz

Nl
BlR

Given that,

X = _:1)- is a root of p (x)

1
p(-—-; )=20

Therefore,

)
4

RN

z
4
Za=12

a==6t

5. Question

If x=0 and x = -1 are the roots of the polynomial f (x) = 2)3-3x2+ax+b, find the value of a2 and 5.
Answer

we have,

f(x) = 2832 +ax+b

Put,

x=0

f(0)=2(03-3(0P +a(0)+b

=0-0+0+b

=bhb

x=-1

f(L=2¢-1P-3¢-12+a(l)+b

=-2-3-a+b

S5-a+b

Since, x =0 and x = -1 are roots of f (x)
f{iO)=0andf(-1)=0
b=0and-5-a+b=0

=a-b=.5



=a-0=-5

=a=-5

Therefore,a=-5and b =20

6. Question

Find the integral roots of the polynomial f{x) = x3+6xZ+11x+6.
Answer

We have,

fix) = ¥P+6x2+11x+6

Clearly, T (x) is a polynomial with integer coefficient and the coefficient of the highest degree term i.e., the
leading coefficientis 1.

Therefore, integer root of f (x) are limited to the integer factors of 6, which are:
41,42,13,46

We observe that

fEL=(13+6(-12+11(-1)+6

-1+6-11+6

=0
f(-2)=(-23+6(-22+11(-2)+6
8+24-22+6

=0
f(-3)=(-3P+6(3°+11(-3)+6

=-27 +54-33+6

=0

Therefore, integral roots of f (x) are -1, -2, -3.

7. Question

Find rational roots of the polynomial fix) = 2x3+x2-7 x-6,
Answer

We have,

fix) = 23+x2.7x6

Clearly, f (x) is a cubic polynomial with integer coefficients. If2 is a rational root in lowest term, then the

value of b are limited to the factors of 6 which are +1,+2, i3‘c-_}-6 and values of ¢ are limited to the factors of
2 which are +1, +2.

Hence, the possible rational roots of f(x) are:

1 3
+1,4+2,43,46,+ -, :tf

We observe that,
FD)=2(-1P +(-12-7(-1)-6
=2+1+7-6

=0



f(2=2023+@2)2-7@)-6
16+4-14-6

=0

T =2C2+22-7)-6
2 2 2 2

Hence, -1, 2, ? are the rational roots of f (x).

Exercise 6.3

1. Question

In each of the following, using the remainder theorem, find the remainder when fx) is divided by g{x):
Ax) = °+42-3x4+10, gix) = x+4

Answer

We have,

AX¥) = X+4x2-3x+10 and g (x) = x + 4

Therefore, by remainder theorem when f (x) is divided by g (x} = x - (-4), the remainder is equal to f {-4)
Now, Ax) = X+4x°-3x+10

f(-4)=(-43 +4(-47 -3 (-4) + 10

=-64 +4+16 + 12 + 10

= 22

Hence, required remainder is 22.

2. Question

In each of the following, using the remainder theorem, find the remainder when fx) is divided by g{x):
fX) = 8A-3.8-22 4+ X7, glx) = x1

Answer

We have,

Ax) = 23,3224 %7 and g(x) = x-1

Therefore, by remainder theorem when f (x) is divided by g (x) = x - 1, the remainder is equal to f (+1)
Now, fixX) = 4x3-3.8-2x2+x7

F(L=4(L7"-3(1Y-2(12+1-7

=4-3-2+4+1-7

= -7

Hence, required remainder is -7.

3. Question

In each of the following, using the remainder theorem, find the remainder when fx) is divided by ofx):

Aix) = 2x16.842.2-x42, g{x) = x+2



Answer

We have,

x) = 26,3+ 2x2-x+2 and g(x) = x+2

Therefore, by remainder theorem when f (x) is divided by g (x) = x - {-2), the remainder is equal to f (-2)
Now, fx) = 2x*-6x2+2x%-x+2

f(-2)=2(2%-6(23+2(22-(-2)+2

=2*16+48+8+2+2

=324+ 48+ 12

= 92

Hence, required remainder is 92.

4. Question

In each of the following, using the remainder theorem, find the remainder when Ax) is divided by g{x):
fixX) = 4x3-12X%+14x3, g(x) = 2x1

Answer

We have,

fix) = 43-12x%+14x3 and g(x) = 2x-1

Therefore, by remainder theorem when f (x) is divided by g {(x}) = 2 (x - i). the remainder is equal to ti]l

Now, fix) = 4x3-12)2+14x-3
fE=4@P-1232%2+14¢) -3
2 [, = 2

=@d*hH-(12+H+7-3
:4 i

il

=--3+7-3
2
= E
2
Hence, required remainder is-z
5. Question
In each of the following, using the remainder theorem, find the remainder when fx} is divided by g{x):
fix) = -6 +2x-4, glx) = 1-2x
Answer
We have,
fix) = x>-6x2+2x-4 and gix) = 1-2x

Therefore, by remainder theorem when f (x) is divided by g (x) = -2 (x - .;:), the remainderis equal to f (-?1-)

Now, Ax) = x3-6x°+2x4

fE=Cr-607+2(0)-4



El

Hence, required remainder is =33
8

6. Question

In each of the following, using the remainder theorem, find the remainder when Rx) is divided by g{x):
AX) = X-3x2+4, gix) = x2

Answer

We have,

fix) = X-3,2+4 and g{x) = x2

Therefare, by remainder theorem when T () is divided by g (x) = X - 2, the remainder is equal to T (2)
Now, fix) = X*-3x2+4

f(2)=1(2)%-3(2)2+4

16-12+ 4

=8
Hence, required remainder is 8.
7. Question

In each of the following, using the remainder theorem, find the remainder when fx) is divided by g{x):

AX) = 9x3-3.24 x5, gl = x=_2

3
Answer

We have,

fix) = 9x3-32+x-5 and g(x) = x=-;:
Therefore, by remainder theorem when f (x) is divided by g (x) = x - % the remainder is equal to f t§}

Now, fix) = 9x°-3,°+ x5
f&=00%-3¢&+1-5
2 2 3 2

=9+ -3+ +2-5
27 2 3

Hence, the required remainder is -3,
8. Question

In each of the following, using the remainder theorem, find the remainder when i) is divided by gl x):

_ x 2 _ 2
fix) = 3x“+2x3_?_;—'-ﬁ. gl = x+ 5

Answer

We have,

= ® x 2 _ 2
fix) = 3x4+2x3-T—§-? and g(x] = x+



Therefore, by remainder theorem when f (x) is divided by g (x) = x - (- ;), the remainder is

Now, fix) = 3544202 2 2

~di

FR=321+2C2P-Go)-5+2
a 1 2 3 g 27

16 16 4 2 2
- s

— 16-16-4+242 _ 0
27 7

]

=0
Hence, required remainder is 0.
9. Question

If the polynomials 23 +axX>+3x5 and x> +x2-4x+a leave the same remainder when divided by x-2, find the
value of a.

Answer

Let, p (x) = 2X°+ax’ +3x5 and q (x) = x> +x°-dx+a be the given polynomials.

The remainders when p (%) and q (x) are divided by (x - 2) and p (2) and q (2) respectively.
By the given condition, we have:

p(2)=q(2)

202P +a (2 +3(2)-5=(21+(2)?-4(2)+a

16 +4a+6-5=8+4-8+a

3a+13=0
3a=-13
A=

3

10. Question

If the polynomials ax*+3x%-3x and 2x3-5x+a when divided by (x4) leave the remainder R; and Ry
respectively. Find the value of @ in each of the following cases, if

(i) Ry = Ry (i) Ry + Rp=0

(iii) 2Ry-R, = 0.

Answer

Let, p (x) = ax°+3x2-3 and q (x) = 2>3-5x+a be the given polynomials.
Now,

R; = Remainder when p (x) is divided by (x - 4)

p (4)

a(4)® + 3 (4)2 - 3 [Therefore, p (x) = a¥+3x2-3]

64a + 48- 3

R; = 64a + 45

And,



R, = Remainder when g (x) is divided by (x - 4}
=q(4)
= 2 (4)3 -5 (4) + a [Therefore, q (x) = 23-5x+3]

128-20 + a

R, =108 + a

(i) Given condition is,
Ry =Ry

6da+ 45 =108+ a

63a-63=0
63a =63
a=1

(ii) Given condition isR; + R, =0
6da+45+108+a=0

65a + 153 =0

65a = -153

_ —153

a=_222

65
{iii) Given condition is 2R; - R; =0
2(64a + 45)-(108 +a) =0
128a+90-108-a

127a-18=0
127a =18
a:ﬂ

127

11. Question

If the polynomials @x3+3x2-13 and 2x3-5x+a when divided by (x2) leave the same remainder, find the value
of a.

Answer

Let p (x) = ax3+3x2-13 and q {x) = 2x3-5x+a be the given polynomials.

The remainders when p (x) and q (x) are divided by (x - 2) and p (2) and q (2) respectively.
By the given condition, we have:

pP(2)=1q(2)

a2 +3(2)2-13=2(2°-5(2) +a

8a+12-13=16-10+a

Ja-7=0

Ta=7

a=

RERN]

=1



12. Question

Find the remainder when x3+3x24+3x+1 is divided by
(i) x+1 (ii) x %

(iii) x (iv) x+1

(v) 5+2x

Answer

Let, f(x) = x3+3x°+3x+1

(Hx+1

Apply remainder theorem

=x+1=0

=x=-1

Replace x by - 1 we get

=x34+3x2 + 3x + 1

= (13 +3¢1° +3(-1) + 1
=2-1+3-3+1

=0

Hence, the required remainder is 0.
(ii) x %

Apply remainder theorem

=x-1/2 =0

=x=1/2

Replace x by 1/2 we get

=x3+3x2 + 3x+ 1

= (1/2)3 +3(1/2Y + 3(1/2) + 1
=1/8+ 3/4+3/2+1

Add the fraction taking LCM of denominator we get
=2{(1+6+12+8)8

= 27/8

Hence, the required remainder is 27/8
(iii) x =x-0

By remainder theorem required remainder is equal to f (Q)
Now, f (x) = x®+3.°+3x+1
f(0)=1(0)3+3(02+3(0)+1
=0+0+0+1

=1

Hence, the required remainder is 1.



{iv) x+m = x - {(-n)
By remainder theorem required remainder is equal to f (-}
Now, F(x)=x3 +3x2 +3x +1
fem=(-n3+3(n2+3(m+1
=-n*+3n2-3n+1
Hence, required remainder is - 13 + 3n2 - 3n + 1.
(V) 5 +2x =2 [x- )]
By remainder theorem required remainder is equal to f (_TEJ
Now, f(x)=x3 +3x2 +3x +1
F =r+3CP+30)+1
=325 4 3%25, 3%x5 4 1
4 2z

S125 .75 15,49
8 s 2

-2

a

’ N . =2
Hence, the reguired remainder is 7&1

Exercise 6.4

1. Question

In each of the following, use factor theorem to find whether polynomial g{x) is a factor of polynomial Ax) or,
noL:

fix) = B-6,2+11x6, glx) = x-3

Answer

We have,

fix) = -6 +11x6 and g(x) = x3

In order to find whether polynomials g (x) = x - 3 is a factor of f (x), it is sufficient to show thatf (3) = 0
Now,

X) = -6 +11x6

f(3)=3*-6(32+11(3)-6

27-54+33-6

60 - 60

=0
Hence, g (x) is a factor of T (x).
2. Question

In each of the following, use factor theorem to find whether polynomial g{x) is a factor of polynomial fix) or,
not:

AX) = 3A+17X5+9x2-7x10, g(x) = x+5

Answer



We have,
Ax) = 3+17,°+9.2-7%10 and g(x) = x+5

In order to find whether the polynomials g (%) = x - {-5) is a factor of f (x) or not, it is sufficient to show that f
(-5)=0

Now,

f(x) = 34 +17,5+92-7 %10

f(-5)=3 (-5 +17 (-5 + 9 (-5 -7 (-5) - 10
=3%p625+ 17*(-125)+ 9*25 + 35-10

= 1875 - 2125 + 225 + 35 - 10

=0

Hence, g (x) is a factor of f (x).

3. Question

In each of the following, use factor theorem to find whether polynomial g{x) is a factor of polynomial f{x) or,
not:

fx) = X0+3x4-33-3x2+5x+15, g(x) = x+3

Answer

We have,

fix) = 432 3-3x245x+15 and g{x) = x+3

In order to find whether g (x) = x - (-3) is a factor of f (x) or not, it is sufficient to prove thatf(-3) =0
Now,

fix) = XF+3x4-33-3x°4+5x+15

f(-3)=(-3P+3(-3*-(-3°-3(-32+5(3)+15

-243 + 243 - (-27)-3(9) + 5(-3) + 15
-243 + 243 + 27 -27-15+ 15

=0
Hence, g (x) is a factor of f (x).
4, Question

In each of the following, use factor theorem to find whether polynomial g{x} is a factor of polynomial fix) or,
not:

Ax) = 2-6.2-19x+84, g(x) = x7

Answer

We have,

AX) = ¥-6x2-19x+84 and glx = x7

In order to find whether g (x) = x - 7 is a factor of f (x) or not, it is sufficient to show thatf (7) =0
Now,

fix) = ¥-6,2-19x+84

F(M=(73-6(7)2-19(7) + 84

=343-294-133 +84



=0
Hence, g (x) is a factor of T (x).
5. Question

In each of the following, use factor theorem to find whether polynomial g{x) is a factor of polynomial fix) or,
not:

fiX) = 33+x2-20x+12, glx) = 3x-2

Answer

We have,

fix) = 3C+x%-20x+12 and gi{x) = 3x-2

In order to find whether g (x) is = 3x - 2 is a factor of f (x) or not, it is sufficient to show that f %} =0
Now,

flx) = 33+x%-20x+12

fE=30+0"-200+12

=12 40 17
L= 3

_ 120-120
9

=0
Hence, g (X) is a factor of  (x).
6. Question

In each of the following, use factor theorem to find whether polynomial g{x) is a factar of polynomial fx) or,
not:

fxX) = 23924 x+12, g(x) = 3-2x

Answer

We have,

x) = 239, 2+x+12 and g(x) = 3-2x

Inordertofindg (Xx) =3-2x =2 (X -2) is a factor of T (x) or not, it is sufficient to prove that f (z) =0
Now,

Ax) = 23-9 +x+12

G =20°-967 +1+12

7 8113412
4 4 2

_p1-p1
&

=0
Hence, g {x) is a factor of f (x).
7. Question

In each of the following, use factor theorem to find whether polynomial g{x) is a factor of polynomial Aix) or,
not:

Ax) = 33-62+11x6, glx) = x2-3x+2



Answer
We have,
fix) = 6-6,X2+11x6 and g(x) = x2-3x+2

In order to find g (x) = x2-3x+2 = (x - 1) (x - 2) is a factor of f (x) or nat, it is sufficient to prove that (x - 1)
and (x - 2) are factors of f (x)

i.e. We have to prove thatf (1)=0and f(2) =0

f()=(113-6(1)2+11(1)-6

=1-6+11-6
=12-12
=0

fi2)=(23-6(22+11(2)-6

=8-24+422-6
=30-30
=0

Since, (x - 1) and (x - 2) are factors of f (x).

Therefare, g (x) = (x - 1) (x - 2) are the factors of f (x).

8. Question

Show that (x2), (x+3) and (x-4) are factors of x3-3x2-10x+24.
Answer

Let, f (x) = x*-3x2-10x+24 be the given polynomial.

In order to prove that (x - 2} (x + 3) (x - 4) are the factors of f (x), it is sufficient to show that f (2) =0, f (-3)
= 0 and f (4) = 0 respectively.

Now,

F(x) = 2-32-104+24

f(2)=1(2)3-3(2)2-10(2) + 24

=8-12-20+24

=0

f(-3) = (-33-3(-3)2-10 (-3) + 24

=-27-27+30+24

=0

f(4)=(4)3-3(4)2-10(4) + 24

=64-48-40 + 24

=0

Hence, (x - 2), {x + 3) and (x - 4) are the factors of the given polynomial.
9. Question

Show that (x+4),(x3) and (x7) are factors of x>-6x°-19x+84.

Answer



Let f (X} = x3-6x2-19x+ 84 be the given polynomial.

In order to prove that (x + 4), (x - 3) and (x - 7) are factors of f (x), it is sufficient to prove
(3) =0 and (7)) = 0 respectively.

Now,

f(x) = x3-6x2-19x+84
f(-4)=(43-6(42-19(-4) +84
=-64-96+ 76+ 84

=0

f(3)=(3)3-6(3)2-19(3) + 84
=27-54-57+84

=0

f(7)=(7)3-6(7)2-19(7) + 84

= 343-294-133 + 84

=0

Hence, (x - 4), (x - 3) and (x -7) are the factors of the given polynomialx3-6k2-19x+84.
10. Question

For what value of ais (x-5) a factor of x3-3x2+ax-10.
Answer

Let, f (x) = x3-3x2+2x-10 be the given polynomial.
By factor theorem,

If {x - 5) is a factor of f (x) then f {5) =0

Now,

f (x) = x¥3-3x2+ax10
f(5)=(5)3-3(5)>+a(5)-10
0=125-75+5a-10

0=5a+ 40

a=-8

Hence, (x - 5) is a factor of f (x), if a = - 8.

11. Question

Find the value of a such that (x-4) is a factor of 5x3-7x2-ax-28.
Answer

Let f(x) = 5x3-7x2-ax28 be the given polynomial.
From factor theorem,

If (x -4) is a factor of f {x) thenf (4) =0

f(4)=20

0=54P3-7(42-a(4)-28
0=320-112-4a-28



0=180-4a

4a =180

a=45

Hence, (x - 4) is a factor of  (x) when a = 45.
12. Question

Find the value of a, if x+2 is a factor of 4x*+2.,3-3.2+8x+5a.
Answer

Let, f (x) = 4x*+2,3-3x°+8x+52

f(-2)=0

4(2¥ +2(-23-3(22+8(2)+5a=0
64-16-12-16+5a=0

5a=-20

a=-4

Hence, (x + 2) is a factor f (x) when a = -4,
13. Question

Find the value of kif x3 is a factor of k2x° - kx? + 3kx - k.
Answer

Let, f (x) = &2x3 - k@ + 3kx- k

By factor theorem,

If (x-3)isafactoroff (x) thenf (3) =0
k2(3)3-k(3)2+3k(3)-k=0

27k2 -9k + 9k -k =0

k(27k-1) =0

k=0or{27k-1)=0

k=0ork=21
27

Hence, {x - 3) is a factor of T (x) when k =0 or k =£,
14. Question

Find the value is of @ and &, if x2-4 is a factor of ax*+2 -3+ bx-4.

Answer

Let, f (x) = ax*+2x3-3x2+bx-4and g (x) =x2 -4

We have,
gx)=x>-4
=[x-2)(x+2)
Given,

g (x) is a factor of f {x)

(x - 2) and (x + 2) are factors of f (x).



From factor thegrem if {(x - 2) and (x + 2} are factors of f (x) thenf(2) =0 and f(-2) =0 re
f(2)=0

a* (-2t +2(2P-312)2+b(2)-4=0
16a-16-12+2b-4=0

l6a+2b=0

2(8a+b)=20

8a + b=20{i)

Similarly,

T(-2)=0
a*(-2*+2(2P-3(2F+b(-2)-4=0
16a-16-12-2b-4=0

16a-2b-32=0

l6a-2b-32=0

2(8a-b) =32

8a - b = 16 {ii)

Adding (i) and (ii), we get

8a+b+8a-b=16

lea =16

a=1

Puta =1 in (i), we get

8+*1+b=20

b=-8

Hence,a =1and b = -8.

15. Question

Find & and B if x+1 and x+2 are factors of X3+ 3x2-2ax+B.
Answer

Let, f (x) = x3+3.2-2ax+p be the given polynomial,
From factor theoram,

If (x +1)and (x + 2) are factorsof f (x) thenf(-1)=Q and f (-2) =0
f(-1)=0

-1 +3(¢-12-2a(-1)+B=0
-1+34+2a+B=0

2a+B+2=0()

Similarly,

f(-2)=0

(2P +3(2Y2-2a(-2)+B=0
8+12+4a+B=0



da+ B+ 4=0/ii)
Subtract (i) from (ii), we get
da+B+4-22a+B+2)=0-0
da+B+4-2a-B-2=0
2a+2=0
a=-1
Puta =-1in (i}, we get
2¢-1)+B+2=20
B=0
Hence,a=-land B =0.
16. Question
Find the value of pand g so that xX*+px>+2:2-3x+q s divisible by (x2-1).
Answer
Let, f (x) = ¥*+px>+2x°-3x+ g be the given polynomial,
And, letg (x) = (x2 -1)=(x-1)(x+ 1)
Clearly,
(x - 1) and (x + 1) are factors of g (x)
Given, g (x) is a factor of f {x)
(x - 1) and (x + 1) are factors of f (x)
From factor theorem
If {x - 1) and (x + 1) are factars of f (x) then f (1) = 0 and f (-1} = 0 respectively.
f(l)y=0
(1 +p@¥E +2(1)2-3(1L)+qg=20
1+p+2-3+9=0
P+q=0{i)
Similarly,
f(-1)=0
(1 +p(-1P¥+2¢12-3¢1)+q=0
l-p+2+3+4+qg=0
q-p+6=0/{i)
Adding (i) and (ii}, we get
p+q+q-p+6=0
20+6=0
2q=-6

=-3
Putting value of qin (i), we get

p-3=0



p=3

Hence, x? - 1 is divisible by f (x) when p = 3 and q = - 3.

17. Question

Find the value is of @ and b, so that {x+1) and (x-1) are factors of X'+ a3-3x2+2x+b.
Answer

Let, f (x) = ¥ +ax3-3x24 2x+ b be the given polynomial

From factor theorem

If (x + 1)and (x - 1) are factors of f (x) then f{-1) = 0 and f {1) = 0 respectively.
f{-1)=20

(1*+a(-1P-3(-12+2(-1)+b=0

l-a-3-2+b=0

b-a-4=01)

Similarly, T (1) =0

(*+a(1P-3(1)2+2(L)+b=0

l+a-3+2+b=0

a + b = 0 (ii)

Adding (i) and (ii), we get

2b-4=0

2b=4

b=2

Putting the value of b in (i), we get

2-a-4=q0

a=-2

Hence,a=-2and b = 2.

18. Question

If 33+ ax?- bx+10 is divisible by x2-3x+2, find the values of 2 and A.
Answer

Let f (x) = x3+ax2-bx+10 and g (x) = x2-3x+2 be the given polynomials.
We have g (x) = x2-3x42 = (x - 2) (x - 1)

Clearly, {x -1) and (x - 2} are factors of g (x)

Given that f (x) is divisible by g (x)

g (x) is a factor of (%)

(x - 2) and (x - 1) are factors of f (x)

From factor theorem,

If {x - 1) and (x - 2} are factors of f (x) then f (1) = 0 and f (2) = 0 respectively.
f(1)=20

(1¥+a(l”-b(1)+10=0



l+a-b+10=0

a-b+11=01(i)

f(2)=0

(2P +a@2y-b(2)+10=0
8+4a-2b+10=0

4a-2b+18=0

2(2a-b+9)=0

2a-b+9=0 i)

Subtract {i) from (ii), we get
2a-b+9-{a-b+11)=0
Za-b+9-a+b-11=0

a-2=20

a=2

Putting value of ain (i}, we get
2-b+11=20

b=13

Hence,a=2and b =13

19. Question

If both x+1 and x-1 are factors of ax>+x2-2x+b, find the value of 2 and b.
Answer

Let, f (X) = ax3+x2-2x+b be the given polynomial.
Given (x + 1) and (x - 1) are factors of f (x).
From factor theorem,

If {(x + 1) and (x - 1) are factors of f (x) then f {-1) = 0 and f {1) = 0 respectively.
f(-1)=0

a1 +(12-2(1D)+b=0
-;a+1424+4b=0

-;a+3+b=0

b-a+3=01(D

f(l)=20

a(lP+(17”-2(1)+b=0
a+1-2+b=0

a+b-1=0

b+a-1=0 i)

Adding (i) and (ii), we get
b-a+3+b+a-1=0

2b+2=0



2b=-2
b=-1
Putting value of b in (i}, we get
-l-a+3=0
-a+2=0
a=2
Hence, the valueofa=2and b = -1.
20. Question
What must be added to 2 - 3x2 - 12x + 19 so that the result is exactly divisibly by X + x - 67
Answer
Let p (x) = x¥-3x%-12x+19 and q (x) = X +x-6
By division algorithm, when p (x)} is divided by g (x), the remainder is a linear expression in x.
S0, letr (x) = ax + b is added to p (x) so that p (x) + r (x) is divisible by g (x).
Let,
F(x)=p(x)+r(x
=x-3x-12x+19 4+ ax+b

=x3-3x2+x(a-12)+ b+ 19

We have,
g (x) = X2+ x6
={x+3){x-2)

Clearly, q (x) is divisible by (x - 2) and (x + 3) i.e. (x - 2) and (x + 3) are factors of q (x)
We have,

f (x) is divisible by q (x)

{x - 2) and (x + 3) are factors of f (x)

From factor theorem,

If {x - 2) and (x + 3) are factors of f (x) then f (2) = 0 and f (-3) = 0 respectively.
f(2)=0

(2°-3(2*+2(a-12)+b+19=0

=8-12+2a-244+4b+19=0

=2a+hb-9=0 {i)

Similarly,

f(-3)=0

(3% -3(3°+(3)(a-12) +b+19=0

=-27-27-3a+36+b+19=0

=b-3a+1=0 {ii)

Subtract (i) from (ii), we get

b-3a+1-(2a+b-9)=0-0



=2>bhb-3a+1-2a-b+9=0
=-52+10=0

=5a=10

=a=2

Puta = 2 in (ii), we get

b-3x2+1=0

-b-6+1=0
+b-5=0
=bh=5

Therefore, ri(x)=ax + b
=2x+5
Hence, x? - 3x - 12x + 19 is divisible by x* + x - 6 when 2x + 5 is added to it.
21. Question
What must be subtracted from x> - 67 - 15x + 80, so that the result is exactly divisible by x° + x - 127
Answer
Let p (x) = x®- 6x2-15x+ 80 and q (x) = x2 + x- 12
By division algorithm, when p (x) is divided by g (x), the remainderis a linear expression in Xx.
So, letr (x) = ax + b is subtracted to p (x} so that p {x) + r{x) is divisible by q (x).
Let, f (%) =p (%) -1 ()
= f(x) = - 622 - 15x + 80 - (ax + b)
= f{x) = x*- 622 - (a + 15)x + (80 - b}
We have,
aix) =2+ x- 12
= qix) = (x + 4) (x-3)
Clearly, q (x) is divisible by (x + 4) and (x - 3) i.e. {x + 4) and {x - 3) are factors of q {x)
Therefore, T (x) will be divisible by g (x), if (x + 4) and (x - 3) are factors of f (x).
ie.f{-4) =0andf(3) =0
f(3)=0
= (3)3-6(32-3(a+15+80-b=0
=27-54-3a-45+80-b=0
=8-3a-b=0 (i)
f(-4)=0
= (-43-6(-42 - (-4) (a+15)+80-b =0
= -64-96+4a+60+80-b=0
=4da-b-20=0 (i)
Subtract (i) from {(ii), we get

=4a-b-20-(8-3a-b)=0



=4a-h-20-8+3a+b=0
= 7a =28
=a=4
Put value of a in (ii), we gel
=b=-4
Putting the value of a and b in r {x) = ax + b, we get
rix)=4x-4
Hence, p (x) is divisible by q (x), if r (X) = 4x - 4 is subtracted from it.
22. Question
What must be added to 3x> + x° - 22x + 9 so that the result is exactly divisible by 3.2 + 7x - 67
Answer
Letp(x) =33+ x-22x+9andq{x) =3x + 7x- 6.
By division algorithm,
When p {x) is divided by q {x), the remainder is a linear expression in x.
50, letr (x) = ax + b is added to p (x) so that p (x) + r (x) is divisible by g (x).
Let, T (x) = p (X) + r(x)
=3x7 + x2-22x+ 9 + (ax + b)
=33 +x +x(@-22)+b+9
We have,
q(x)=3x’+7x-6
q(x)=3x{x+ 3)-2(x+ 3)
qQX)=(3x-2)(x+ 3)
Clearly, q (x) is divisible by {3x - 2) and (x + 3). i.e. (3x - 2) and (x + 3) are factors of q(x),
Therefore, f(x) will be divisible by g(x), if (3x - 2) and (x + 3) are factors of f(x).
ie.f(2/3)=0andf(-3)=0 ['3x-2=0,x=2/3andx+3=0,x=-3]
f{2/3)=0

N o 2
=303 +() +i@-209+p+9=0
12,2 44 _
=>?+;—?+b+9—{l

124+6a-132490+81
k-

= 0

=6a+9b-39=0
=3(2a+3b-13)=0
=2a+3b-13=0 (i)

Similarly,

f(-3)=0
=333+ (37 +(3)(@a-2x) +b+9=0
=-814+49-32+66+b+9=0



=2b-3a+3=0

=3(b-3a+3)=0

=3b-%+9=0 (i)

Subtract (i) fram {(ii), we get

3b-9%a+9-(2a+3b-13)=0

3b-9% +9-2a-3b+13=0

=-1la+22=0

=a=2

Putting value of ain (i}, we get

=b=3

Putting the values ofaand binr(x) = ax + b, we get
rix)=2x+ 3

Hence, p (%) is divisible by q (x) if r (x) = 2x + 3 is divisible by it.
23. Question

If x-2 is a factor of each of the following two polynomials, find the values of @ in each case.
(i) B-28+ax-1

(i) X3-3x*-ax3+3ax?+2 ax+4

Answer

(i) Let, F(x) = x*-2ax’+ax-1 be the given polynomial

From factor theorem,

If {x - 2) is a factor of f (x) then f {(2) = 0 [Therefore, x -2 = 0, x = 2]
f(2)=0

(23-2a(2)2+a(2)-1=0

8-8a+2a-1=0

T7-6a=0
ba=7
a=z

[

Hence, {x - 2) is a factor of f (x) when a =

B~

(i) Let f (x) = x0-3x*-ax3+3ax2+2ax+4 be the given polynomial
From factor theorem,

If (x - 2)is a factor of f (x) then f (2) = 0 [Therefore, x - 2=0, x = 2]
f(2)=0

(2°-3(2%-a(23+3a(2)2+2a(2)+4=0
32-48-8a+12a+4a+4=0

-12+8a=0

8a=12



a=

MW

Hence, (x - 2) is a factor of f (x) when a = g

24. Question

In each of the following two polynomials, find the value of g, if x-a@ is a factor:
(i) B-20+ - ad+3x-a+2.

(i) -2 +2x+a+1.

Answer

(i) Let F (X) = x0-ax®+x%-ax3+3xa+2 be the given polynomial

From factor theorem,

If {x - a) is afactor of f (x) then f (a) = 0 [Therefore, x-a =0, x = a]
f@=0

(@®-a(a’+(at-a(@*+3@-a+2=0
a%-af+a*-a'+3a-a+2=0

2a+2=0

a=-1

Hence, (x - a) is a factor f (x) when a = -1.

(i) Let, f (x) = X-3xX3+2x+a+1 be the given polynomial

From factor theorem,

If {x - a) is a factor of f (x) then f (a) = 0 [Therefore, x-a =0, x = a
f(a)=20

(@’-a2@’+2(@+a+1=0

a’-a>+2a+a+1=0

3a+1=0
3a=-1
a=_%

3

Hence, (x - a) is a factor f (x) whena = '?1

25. Question

In each of the following two polynomials, find the value of &, if x+a is a factor:
(i) B+ax’-2x+a+d

(ii) X}~ +3x-a

Answer

(i) Let, f (x) = x+ax’-2x+a+4 be the given polynomial

From factor theorem,

If (x + a) is a factor of f (x) then f (-a) = 0 [Therefore, x + a = 0, x = -a]

f(ay=20



(a +a(-al-2(a)+a+4=0

-at+al+2a+a+4=0

3a+4=0
3a=-4
a=:

Hence, {x + a) is a factor f (x) whena = "3—*

(i) Let, f (x) = #'-a’xX*+3x-a be the given polynomial

From factor theorem,

If (x + a) is a factor of f (x) then f (-a) = 0 [Therefore, x + a =0, x = -a]
flay=0

(-a)*-a’(-a) +3(-a)-a=0

4_a%-3a-a=0

a
-da=20

a=>0

Hence, (x + a) is a factor f (x) when a = 0.

Exercise 6.5

1. Question

Using factor theorem, factarize each of the following polynamial:

X 4+6x2+11x+6

Answer

Let f (x) = ¥+6x2+11x+6 be the given polynomial.

The constant termin f (x) is 6 and factorsof 6 are 41, +2 +3 and +6
Putting x = - 1 in f (x) we have,

(1) =(12+6(¢1°2+11(1)+6

=-1+6-11+6

=0

Therefore, (x + 1) is a factor of f (x)

Similarly, (x + 2} and {x + 3) are factors of f (x).

Since, f (%) is a polynomial of degree 3. So, it cannot have more than three linear factors.
Therefare, f{x) = k (x + 1) {x + 2) (x + 3}

XH6x2+11x+6 =k (x + 1) (x + 2) (x + 3)

Putting x = 0, on both sides we get,
0+0+0+6=K(0+1}){(0+2)(0+3)

6 = 6k

k=1

Puttingk=1inf{x) =k {x + 1) {x + 2) {x + 3), we get



f)=(x+1)(x+2)(x+ 3)

Hence,

BH6x2+11x46 = (X + 1) (X + 2) (X + 3)

2. Question

Using factor theorem, factorize each of the following polynomial:
O+2.2-x-2

Answer

Let, f (x) = X¥+2.2-x-2

The constant term in f {x] is equal to -2 and factors of -2 are +1, +2.
Putting x = 1 in f (x). we have

f(l)=(13+2(12-1-2

1+2-1-2

=0

Therefore, (x - 1) is a factor of f (x).

Similarly, (x + 1) and {x + 2) are the factors of f (x).

Since, f {x) is a polynomial of degree 3. So, it cannot have more than three linear factors.
Therefore, f(x) =k (x - 1) (x + 1) (x + 2)

42,8 -x2 =k (x-1) (x + 1) (x + 2)

Putting x = 0 on both sides, we get
0+0-0-2=k{0-1)(0+1)(0+2)

-2=-2k

k=1

Puttingk=1inf(x) =k (x - 1) (x + 1) (x + 2), we get
fix)=x-1){x+1})(x+ 2}

Hence,

42262 = (x-1) (x + 1) (x + 2)

3. Question

Using factor theorem, factarize each of the following polynomial:
X3-6x2+3x+10

Answer

Let, f (x) = x3-6x2+3x+10

The constant termin f (x} is equal to 10 and factors of 10 are +1 +2, +5 and + 10
Putting x = - 1 in f (x), we have

f(-1)=(-1P-6 (-1 +3(-1) + 10

=-1-6-3+10

=0



Therefore, (x + 1) is a factor of f (x).

Similarly, (x - 2) and (x - 5} are the factors of f (x).

Since, f (x) is a palynomial of degree 3. So, it cannot have more than three linear factors.
Therefore, f(x) = k (x + 1) (x-2) (x - 5)

XB-6x24+3x+10 =k (x + 1) (x- 2) (x-5)

Putting x = 0 on both sides, we get
0+0-0+4+10=k(0+1)(0-2){(0-5)

10 = 10k

k=1

Puttingk = 1inf(x) = k {x + 1) (x - 2) (x - 5), we get
F)=(x+1)(x-2)(x-5)

Hence,

X3-6x+3x+10 = (x + 1) (x- 2) (X - 5)

4. Question

Using factor theorem, factorize each of the following polynaomial:
X-73+9:x2+7 %10

Answer

Let, f (x) = ¥*-7x3+9x°+7x10

The constant term in f (x) is equal to -10 and factors of -10 are +1, +2. 45 and + 10
Putting x = 1 in f (x), we have
fL=14-713+9(1°+7(1)-10

1-7+9+7-10

=0

Therefore, (x - 1) is a factor of f (x).

Similarly, {x + 1}, {x - 2) and (x - 5) are the factors of f (x).
Since, f (x) is a polynomial of degree 4. So, it cannot have more than four linear factors.
Therefore, f(x) = k (x - 1) (x + 1) (x - 2} (x - 5)

AT3492 47610 =k (x - 1) (x + 1) (x -2) (x - 5)

Putting x = 0 on both sides, we get
04+0-0-10=k(0-1)(0+1){0-2)(0-5)

-10 = -10k

k=1

Puttingk =1linf(x) =k {x-1) (x+ 1) (x-2) (x-5), weget
fi)=(x-1)(x+1)({x-2)({x-5)

Hence,

AT +924+7610 = (x -1) (x + 1) (x-2) (x-5)

5. Question



Using factor theorem, factorize each of the following polynomial:

X2)3-7C+8x+12

Answer

Let, f (x) = ¥*-2x3-7x2+8x+12

The constant termin f (x] is equal to +12 and factors of +12 are +1,4+2, +3,+4,+6 and +12
Putting x = - 1 in f (x), we have

FED=(1-2¢1P°-7(-1°+8(1)+12

=1+2-7-8+12

=0

Therefore, (X + 1) is a factor of f (X).

Similarly, (x + 2), (x - 2) and (x - 3) are the factors of f (x).

Since, f (x) is a palynomial of degree 4. So, it cannot have more than four linear factors.
Therefore, f(X) =k {(x+ 1) (x+ 2) (x-2) (x - 3)

X23Tx+8Bx+12 =k (x + 1) (x + 2) (x- 2) (X - 3)

Putting x = 0 on baoth sides, we get

0-0-0+0+12=k(0+1)(0+2)(0-2)(0-3)

12 =12k

k=1

Putting k=1inF(x) =k (x + 1) [x + 2) {x- 2) (x - 3), we get
Tx)=x+1)(x+2)(x-2)(x-3)

Hence,

X237 48x+12 = (x + 1) (x + 2) (x- 2) (x-3)

6. Question

Using factor theorem, factorize each of the following polynomial:
X+10x°+35x2+50x +24

Answer

Let, f (x) = #+10.3+35,2+50x +24

The constant termin f (x} is equal to +24 and factors of +24 are +1 42, +3,+4,16,48,112 and + 18
Putting x = - 1 in f (x), we have

f(-1) = (-1 + 10 (-1)* + 35 (-12 + 50 (-1) + 24

=1-10+35-50+ 24

=0

Therefore, (x + 1) is a factor of f (x).

Similarly, (x + 2), (x + 3) and (x + 4) are the factors of T (x).

Since, f {x) is a pclynomial of degree 4. So, it cannot have more than four linear factors.

Therefore, f(X) = k{x+ 1) (x+2) (x+3) (x + 4)



X410°4352450x+24 =k (x + 1) (x + 2) (x + 3) (x + 4)
Putting x = 0 on both sides, we get
0+0+04+0+24=k(0+1){0+2)(0+3)(0+4)

24 = 24k

k=1

Puttingk =1linf(x) =k ({x + 1) (x + 2) (x + 3) (X + 4), we get
F)=(x+1){x+2)(x+3)(x+4)

Hence,

XH10254+3524+50x +24 = (x + 1) (x + 2) {x + 3) (x + 4)

7. Question

Using factor theorem, factorize each of the following polynomial:
2XA-75-132+63x-45

Answer

Let, f (x) = 2)4-725-13x2+63x45

The factors of the constant term - 45 are +1, +3,+5,+9,+15 and + 45

The factor of the coefficient of x* is 2. Hence, possible rational roots of f (x) are:

1 3
+1, £3,45,49,4+15,1+45, ii' if' + 5

We have,

fF(l)=2(1)4-7(1»P-13(1)2+63(1)-45

2-7-13 463 -45

=0

And,

F(3)=2(3)7-7(3P-13(3)2+63(3)-45

=162 -189 - 117 + 189 - 45

=0

50, (x - 1) and (x + 3) are the factors of T (x)

{x-1) (x + 3) is also afactor of f (x)

Let us now divide

f(x) = 2xX-7.3-13x2+63x45 by (x2 - 4x + 3) to get the other factors of f (x)
Using long division method, we get
2X07,5-132+63x-45 = (%2 - 4x + 3) (2 + x - 15)
2,0-7,5-13.24+63x45 = (x - 1) (x - 3) (2% + x - 15)
Now,

2x2 + x-15=2x% + 6x - 5x - 15

=2x(x+ 3)-5(x+ 3)

= (2x - 5) (x + 3)



Hence, 2x*7x3-13x°+63x-45 = (x - 1) (x - 3) (x + 3) (2x - 5)

8. Question

Using factor theorem, factorize each of the following polynomial:
3.8.2-3x+1

Answer

Let, f (x) = 3x3-x2-3x+1

The factors of the constant term 41 js + 1.

The factor of the coefficient of %3 is 3. Hence, possible rational roots of f (x) are:

+1,i1

- 3

We have,

f()=3(13-(1)2-3(1)+1
=3-1-3+1

=0

So, {x - 1) is a factor of f {x)

Let us now divide

f (%) = 3,°-%-3x+1 by (x - 1) to get the other factors of f (x)
Using long division method, we get
3565835k = (x - 1) (3x2 + 2x - 1)

Now,

3x2 +2x-1=3x2+3x-x-1
=3x(x+1)-1(x+ 1)

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

Hence, 3x3-x-3x+1 = (x - 1) (x + 1) (3x - 1)
9. Question

Using factor theorem, factorize each of the following polynamial:
X2-23x24142x120

Answer

Let, f (x) = x3-23x2+142x120

The factors of the constant term - 120 are
+1,+2,43,+4,45, +6,48, +10, +12,+15,+20, +24, +30,1+ 40,4160 and +
120

Putting x = 1, we have

f(1) = (1)3-23 ()% + 142 (1) - 120
=1-23+142-120

=0

So, (x - 1} is a factor of f (x)



Let us now divide

f(x) = x3-23.24+142x120 by (x - 1) to get the other factors of f (x)
Using long division method, we get

X3-23.2+142x-120 = (x - 1) (x2 - 22x + 120)

x? - 22x + 120 = x> - 10x - 12x + 120

=X (x-10) - 12 (x - 10)

Hence, x3-23x°+142x120 = (x - 1) (x - 10) (x - 12)

10. Question

Using factor theorem, factorize each of the following polynomial:
PIy+ 6

Answer

Let, f(y) = y3-7y+ 6

The constant termin f {y] is equal to + 6 and factorsof + 6 are+1,+2, +3and +6
Putting ¥y = 1 in T {y), we have

f(l)=(1)32-7(1)+6

=1-7+6

=0

Therefore, (y - 1) is a factor of  (y).

Similarly, {y - 2) and (y + 3) are the factors of f {y}.

Since, f {y) is a pclynomial of degree 3. So, it cannot have more than three linear factors.
Therefore, f(y) =k (y-1) (y - 2) (y + 3)

I 6=k(y-1(y-2)(y+3)

Putting x = 0 on both sides, we get
0-0+6=Kk(0-1)(0-2)(0+ 3)

6 = bk

k=1

Putting k =1inf(y) =k (y-1)(y-2)(y + 3), we get
fi=-1){y-2)(y +3)

Hence,

PIm6=(y-1){y-2)(y+3)

11. Question

Using factor theorem, factorize each of the following polynomial:
x¥3-102-53x42

Answer

Let, f (x) = x>-10x%-53x-42

The factors of the constant term - 42 are +1, +2,4+3,+6,+7, +14, +21 and + 42



Putting x = - 1, we have

f(-1)=(-17- 10 (-1)-53 (-1) - 42

=-1-10+53-42

=0

So, (x + 1) is a factor of f (x)

Let us now divide

f (x) = x3-10x2-53%-42 by (x + 1) to get the other factors of f (x)
Using long division method, we get

x7-10:2-53x%42 = (x + 1) (x? - 11x - 42)

x¢-11x-42 = x2 - 14x + 3x - 42

=x(x-14)+ 3 (x-14)

= (x -14) (x + 3)

Hence, x3-10x2-53x42 = (x + 1) (x - 14) (x + 3)

12. Question

Using factor theorem, factorize each of the following polynomial:
¥3-2)2-29y-42

Answer

Let, f (y) = y3-27-20)-42

The factors of the constant term - 42 are +1,+2,+3,+6,+7, +14, £21 and + 42
Putting ¥y = - 2, we have

f(-2)=(-2P-2(-2°-29(-2)-42

=-8-8+58-42

=0

So, (y + 2) is a factor of f (y)

Let us now divide

f (y) = 7-2)2-29+42 by (y + 2) to get the other factors of f (x)
Using long division method, we get

¥ -2y-29y-42 = (y + 2) (¥ -4y - 21)
y2-4y-21=y2 -7y +3y-21

=yly-7)+3(y-7)

=y-7)(y+3)

Hence, y3-2)2-29y-42 = (y + 2) (y - 7) {y + 3)

13. Question

Using factor theorem, factorize each of the following polynomial:
2)3-5y2.19y+42

Answer



Let, f (y) = 2)3-5y2-19y+42

The factors of the constant term + 42 are +1, +2,+3,+6,+7, +14, +21 and + 42
Putting y = 2, we have

f(2)=2(2)3-5(2)0-19(2) + 42

=16-20-38 + 42

=0

So, (y - 2) is a factor of f (y)

Let us now divide

f (y) = 242-5p2-19y+42 by (y - 2) to get the other factors of f (x)
Using long division method, we get

2)3-52-19y+42 = (y - 2) (2y? -y - 21)
2y2-y-21=(y+3)(2y-7)

Hence, 2y%-52-19y+42 = (y - 2) (2y - 7) (y + 3)

14. Question

Using factor theorem, factorize each of the following polynomial:
X+13x5°+32x420

Answer

Let, f (x) = B+13x24+32x+20

The factors of the constant term + 20 are +1, +2,+4, +5,+10 and + 20
Putting x = -1, we have

f(-1) = (-113 + 13 (-1)2 + 32 (-1) + 20

=-1+13-32+20

=0

So, (x + 1) is a factor of f (x)

Let us now divide

f (x) = x> +13x°+32x+20 by (x + 1) to get the other factors of f (x)
Using long division method, we get

B+13x2432x4+20 = (x + 1) (x2 + 12x + 20)

x? 4 2x + 20 = + 10x + 2x + 20

=x({x+ 10)+ 2 (x + 10)

= (x +10) (x + 2}

Hence, ¥*+13x2432x+20 = (x + 1) (x + 10) (x + 2)

15. Question

Using factor theorem, factorize each of the following polynomial:
x3-3x2-9x5

Answer



Let, f (x) = x2-3x2-9x5

The factors of the constant term - 5 are 41, +5
Putting x = -1, we have
f(-1)=(-1P-3(1?-9(-1)-5
=-1-3+4+9-5

=0

So, (x + 1) is a factor of f (x)

Let us now divide

f (x) = x3-3x2-9x5 by (x + 1) to get the other factors of f (x)
Using long division method, we get
X3-3x-9x%5 = (x + 1) (x° - 4x 5)

X2-4x-5=x2-5x+x-5

X(x-5)4+1({x-5)

{x +1) (x-5)

Hence, Z4+13x2432x+20 = (x + 1) {(x + 1) (x - 5}

= (x + 1)? (x - 5)

16. Question

Using factor theorem, factorize each of the following polynomial:

232201

Answer

Let, f (y) = 2)3+)2-2)-1

The factors of the constant term - 1 are 41
The factor of the coefficient of y3 is 2. Hence, possible rational roots are +1,+ %
We have

f(=2013+1)¢-2@1)-1

2+1-2-1

=0

So, (y - 1) is a factor of f (y)

Let us now divide

f(y) = 2)°2+32-2321 by (y - 1) to get the other factors of f ()
Using long division method, we get

254721 = (y- 1) (2y” + 3y + 1)

2y2 4+ 3y +1=2y +2y +y+1

=2y(y+1+1iy+1)

=Q2y+1){y+1)

Hence, 2)3+32-2)-1 = (y - 1) (2y + 1) (y + 1)



17. Question

Using factor theorem, factorize each of the following polynomial:
X322 x+2

Answer

Let, f (x) = x3-2x%-x+2

The factors of the constant term +2 are +1, +2

Putting x = 1, we have

f(1)=(1)-2(1)2 - (1) + 2

=1-2-1+2

=0

So, (x - 1) is a factor of f (x)

Let us now divide

f(x) = x3-2x2-x+2 by (x - 1) to get the other factors of f (x)
Using long division method, we get

X2 x42 = (x-1) (x2 - x-2)

X2-xX-2=x2-2%X+x-2

X(x-2)+1(x-2)

{x +1) (x-2)

Hence, x3-2)2-x+2 = (x - 1) {x + 1) (x - 2)

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

18. Question

Factorize each of the following polynomials:

(i) B+13x2+31x-45 given that x+9 is a factor

(i) 4x3+20.2+33x+18 given that 2x+3 is a factor.
Answer

(i) Let, T (x) = B+13x2+31x-45

Given that (x + 9) is a factor of T (x)

Let us divide f (x) by (x + 9) to get the other factors
By using long division method, we have

f(x) = °+1322+31645

=[x +9) [x2+4x-5)

Now,

X2+ 4X-5=2 +5%-X-5

=xX(X+5)-1(x+5)

(x -1) {x + 5)
fX)=X+9)(x+5)(x-1)



Therefore, X3 +13x2431x45 = (x + 9) (x + 5) (x - 1)
(i) Let, f (x) = 4x3+20,2+33x+18

Given that (2x + 3) is a factor of f {x)

Let us divide f (x) by (2x + 3) to get the other factors
By long division method, we have

434202 4+33x+18 = (2% + 3) (2x2 + 7x + 6)

2x2+ 77X+ 6 =2 + 4X + 3x + 6
=2X(X+2)+3(x+2)

= (2x + 3) (x + 2)

434200433 x+18 = (2x + 3) (2x + 3) (x + 2)

= (2x + 37 (x + 2)

Hence,

4542042 +33x+18 = (2x + 32 (x + 2)

CCE - Formative Assessment

1. Question

Define zero or root of a polynomial.

Answer

The zeros are the roots, or where the polynomial crosses the axis. A polynomial will have 2 roots that mean it
has 2 zeros. To find the roots you can graph and look where it crosses the axis, or you can use the quadratic
equation. This is also known as the solution.

2. Question

If x =1 is a zero of the polynomial f{x) =8x3+ ax’-4x+2, find the value of a.

Answer

If x =

[ER R

fC) =803 +a()y-4C)+2

0=1 +§- 2+2

a=-4

3. Question

Write the remainder when the polynomial fx) =x3+x2-3x+2 is divided by x+1.
Answer

f(x) = x>+ x2 -3x +2

Given,

f (x) divided by (x+1), so reminder is equal to T (-1)
(1) = (1P + (-1 -3(-1) + 2

=-1+1+3+2

=5



Thus, remainderis 5.

4. Question

Find the remainder when »x3+4x2+4x3 is divided by x
Answer

Let, f (x) = x> + 4x2 + 4x -3

Given f (x) is divided by x so remainder is equal to f (0)
f(0)=03+4(07+41(0)-3

=0-3

=-3

Thus, remainderis - 3

5. Question

If x+1 is a factor of .5+, then write the value of a.
Answer

Let. f(x) =% +a

{x +1) is a factor of f(x), so f(-1) =0

f(-1)=0

(1P +a=0

-l1+a=0

a=1

6. Question

If Ax) =x1-2.,34+3.2-ax-b when divided by x1, the remainder is 6, then find the value ofa + &
Answer

f(x) = x* -2x2 +3x2 -ax -b

Given f(x) is divided by (x-1), then remainderis 6
f(ly=6

14-2(1)®-3(1)2-a(l)-b=6

l12+3-a-b=6

-a-b=4

a+b=-4

1. Question

If x2 is factor of x2-3ax 23, then a=

A2

B. -2

cC1

D.-1

Answer



Let f(x) = x® -3ax -2a

Since, x-2 is a factor of f(x) so,
f(2)=20

22+ 3a(2)-2a=0

44+ 6a-2a=0

a=-1

2. Question

If x3+6.2 +4 x+k is exactly divisible by x+2, then & =
A, -6

B. -7

C. -8

D.-10

Answer

Since, x+2 is exactly divisible by f(x)
Means x+2 is a factor of T (x), so
f(-2)=0

(2P +6 (27 +4(-2) + k=0

16+ 24+ k=0

k=-8

3. Question

If x-a is a factor of x3-3x2a+2a’x+b, then the value of bis
AQ

B. 2

c.1

D.3

Answer

Letf (x) = x3-3x2a + 2a’x + b
Since, x - a is a factor of fix)

50.f(a) =0
a’-3a(a)+2a%(@)+b=0
a*-3a°+2a3+b=0

b=0

4. Question

If x1404+2x131 +kis divisible by x+1, then the value of kis
Al

B. -3

C. 2



D.-2

Answer

Let f (x) = x190 4+ 2x151 4 |
Since, x+1 is a factor of f (x)
So, f(-1)=0

(110 + 21151 4k =0
1-2+ k=0

k=1

5. Question

If x+2and x-1 are the factors of x*+102+mx+n, then the value of m and n are respectively
A.5and-3

B. 17 and -8

C.7 and-18

D. 23 and -19

Answer

Let f (x) = x>+10x2 +mx + n
Since, {(x + 2) and (x - 1) are factor of f (x)
So,f(-2)=0

(-2 +10 (-2 + m(-2) +n
32-2m+n=20I{i)

f(l)=20

(1P +10(12+m{l)+n=0
11 + m+ n = 0 (i)

(2)-(1)

3m-21=0

m = 7 (iii)

Using (iii) and (ii), we get
11+7+n=0

n=-18

6. Question

Let Aix) be a pelynomial such that 7 ;' —%\:= 0, then a factor of ix) is

A 2x-1
B. 2x+1
C. x-1

D.x+1

Answer



Let f(x) be a polynomial and f (‘71-; =0

X +-=2x+ 1lis afactor of f (x)

1
7. Question

When x*-2x2 +ax=b is divided by x-2x3, the remainder is x6. The value of aand b respectively
A -2,-6

B. 2 and -6

C.-2and 6

D.2and 6

Answer

Let p(x) = x3-2(x2) + ax - b

q(x) =x%-2x -3

rix)=x-6

Therefore,

f(x)=p (xX)-r(x

fix)=x*-2x2 +ax-b-%x-6

=x3-2x2 +(a-1)x-(b-6)

q(x)=x%2-2x-3

=X+ 1) (x-3)

Thus,

{(x + 1) and (x - 3) are factor of f (x)

a+tb=4

f(3)=0

32032 +(@1l)3-b+6=0

12+3a-b=0

a=-2,b=6

8. Question

One factor of x*+x2-20 is ¥ +5. The other factor is
A X4

B. x4

C. 25

D. x+2

Answer

f(x) = x* +x2 -20

(x2 +5) (x? - 4)

Therefore, (x2+5) and (x2-4) are the factors of f(x)

9. Question



If (x1) is a factor of polynomial flx) but not of g(x), then it must be a factor of
AT gix)

B. -Ax)+g(x)

C. 9-gx)

B. {Ax)+glx)}alx

Answer

Given,

{x-1) is a factor of f {(x) but not of g(x).
Therefore, x-1 is also a factor of f{x} g(x).
10. Question

(x+1) is a factor of x"+1 only if

A, nis an odd integer

B. nis an even integer

C. nis a negative integer

D. nis a positive integer

Answer

Let f(x) =x" +1

Since, x+ 1 is a factor of f (x), so
f(-1)=9

Thus, nisan odd integer.

11. Question

If x+2 is a factor of X2+ mx+14, then m =
A7

B. 2

c.9

D. 14

Answer

f(x) =x2+ mx+ 14

Since, (x +2) is a factor of f (x), so
f(-2)=0

(2P +m(-2)+14=0

18-2m =20

m=9

12. Question

If x -3 is a factor of x*-ax-15, then @ =
A, -2

B.5



C.-5

D.3

Answer

Let, f(x) = x? - ax - 15

Since, {x -3) is a factor of f (x), so

f(3)=20

32.a(3)-15=0

9-3a-15=0

a=-2

13. Question

If X2 +x+1 is a factor of the polynomial 3x2+8x248 x+3+5%, then the value of kis
A.0

B. 2/5

C.5/2

D. -1

Answer

Let, p (x) = 3> + 8 (x)2 + 8x + 3 + 5k
gxX)=x2+x+1

Given g (x) is a factor of p (x) so remainder will be 0
Remainder= -2 + 5k

Therefore, -2 + 5k =0

k=2/5

14. Question

If 3x1)7 =a7x" + 3530+ a5)x°+....a, x+ag, then a;+ag+as+....+ay+ag=
A0

B.1

C. 128

D. 64

Answer

We have,

(3x - 1) = a;x +a3gXP+3s 0 +....a1 X+ ay

Putting x = 1, we get

(3*1-1Y =a,+agg+as+as+az+ay+a; +ag
(2 =a;+ag+as+as+az+a+a +ag
aytagtast...+aytag = 128

15. Question



If x°1+51 is divide by x+1, the remainderis
A0

B.1

C. 49

D. 50

Answer

Let, f{x) = x®1 + 51

Since, x + 1 is divided by f{x) so,
f(-1)=(-1)°1 + 51

=-1+51

=50

Thus, remainder is 50

16. Question

If x+1 is a factor if the polynomial 2x2+kx, then k =
A, -2

B. -3

C.4

D.2

Answer

Let, f (x) = 2x?% + kx

Since, x + 1 is divided by f (x) so,
f(-1)=0

2(-1)+k(-1)=0

k=2

17. Question

If x + a is a factor of x*-a%x2+3x6a, then a =
A0

B. -1

cC.1

D.2

Answer

Let, f (x) = x*-a2x% + 3x - 6a
Since, X + a is divided by f (x) so,
fl-a)=0

(-a)-a (-a)2 +3(-a)-6a=0
-%9a=0

a=0



18. Question

The value of & for which x-1 is a factor of 4x°+3x%-dx+k is
A. 3

B.1

C. -2

D.-3

Answer

Since, x-1 is a factor of f {x)
Therefore,

f(l)=20

413 +3(1)2-4(1)+k=0
4+3-4+k=0

k=-3

19. Question

If both x2 and x % are factors of px2+5x+r, then

A p=r
B.o+r=0
C.2p+r=0
D.p+2r=20
Answer

Let f(x)= px2 4+5% +r
Since, x-2 and x-1/2 are factors of f (x)
f(2)=0

4p + 10 +r =0 (i)
f(1/2)y =0

p+ 10 + 4r = 0 {ii)

{i) * {ii), we get,

4p + 40 + 16r = O (iii)
Subtracting (i) and (iii)
-30-15r=20

r=-2

Putting value of rin (i),
dp+10-2=0

p=-2

Therefore, p=r

20. Question

If x2-1 is a factor of @&+ b3+’ +dx+e, then



Aat+c+e=b+d
B.at+tb+e=c+d
C.a+b+c=d+e
D.b+c+d=a+e

Answer

Letf(x) =ax* + bx® +cx? +dx + e
Since, x2- 1 is a factor of f(x)

Therefore,

f(-1)=0
a(-1)+b(1P+c(12+d(1)+e=0

a+c+e=b+d
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