Polynomials NCERT Exemplar PYQs Class 10
MATH

EX 2.1

1. If one of the zeroes of the quadratic polynomial (k - 1)x*+ kx +1 is -
3, then the value of k is

(A) (B)

(C) (D)
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[CBSE 2018,15,13,10,09]
Answer Option (A) 4/3 is correct
Solution:

Let p(x) = (k- 1)x2 + kx + 1

Given that, one of the zeroes of the quadratic polynomial p(x) = (k- 1)x2 +
kx + 1 is-3,then p(-3) =0

= (k-1)(-3)2+k(-3)+1=0
=9(k-1)-3k+1=0

= 9k-9-3k+1=0

= 6k-8=0

=6k =8

=k =8/6

= k=4/3

Hence the value of k is 4/3.

2. A quadratic polynomial, whose zeroes are -3 and 4, is
(A) e — %+ 12
(B) ¥+ w+ 12
IE =
C 5 —3—6
(D) 2x= + 2x — 24



[CBSE 2020,15,13,12]

Answer Option (C) x?/2 - x/2 - 6 is correct

Solution:

Let the zeroes of a quadratic polynomial be a =-3 and 3 = 4.

Then, the sum of zeroes =a+ B =(-3+4) =1

and the product of zeroes = ap = (-3 x4) =-12

Required polynomial p(x) = k{ x2 - (sum of zeroes)x + (product of zeroes)}
=k{x> - (1)x + (-12)}

=x2-x-12

Taking k = %%

=Xx2/2 - x/2 -12/2

=Xx2/2-%x/2-6

Hence, the quadratic polynomial whose zeroes are -3 and 4 is x2/2 - x/2 -
6.

3. If the zeroes of the quadratic polynomial x2+ (a+ 1)x+ b are 2 and -3,
then

(A)a=-7,b=-1 (B)a=5b=-1 (C)a=2,b=-6(D)a=0,b=-6
[CBSE 2016]

Answer: Option (D) a=0, b = - 6 is correct.

Solution:

Letp(x) =x2+(@a+1)x+b

Given that 2 and -3 are the zeroes of the given quadratic polynomial p(x).
S.p(2)=0andp(-3)=0

p(2)=0

=22+(a+1)(2)+b=0

=>4+2a+2+b=0

=2a+b+6=0.... (1)

Now, p(-3) =0

= (3)?+(@a+1)(-3)+b=0

=9-3a-3+b=0

=-3a+b+6=0...(2)

Solving (1) and (2), we get



2a+b+6=-3a+b+6

2a+3a+b-b=6-6

5a=0

a=0

Putting the value of aineq 1:

2a+b+6=0

20)+b+6=0

0O+b+6=0

b=-6

Hence, if the zeros of the quadratic polynomial x2 + (a+ 1)x + b are 2 and -
3, then the required values of aand b area=0and b = -6.

5. Given that one of the zeroes of the cubic polynomial ax® + bx2 + cx + d is
zero, the product of the other two zeroes is

c (=
(A) — (B) a
b
(C) © (o) —
[CBSE 2012]
Answer: Option (B) c/ais correct

Solution:

It is given that one of the zeroes of the cubic polynomial p(x) is zero.
Let p(x) =ax®+bx2+cx+d

Let a,B8, and y be the zeroes of p(x), where a = 0.

We know that:

Sum of the product of zeroes taken two at a time = coefficient of x +
coefficient of x3i e,

Sum of the product of zeroes taken two at a time = c/a

= aB+By+ya=c/a

= 0xB+By+yx0=c/a

[a=0]

= 0+By+0=c/a



= By = c/a
Hence, the product of other two zeroes is c/a.

6. If one of the zeroes of the cubic polynomial x® + ax2 + bx + c is -1, then
the product of the other two zeroes is
(A)b-a+1(B)b-a-1(C)a-b+1(D)a-b-1 [CBSE2012]

Answer Option (A) b - a + 1 is correct

Solution:

Let p(x) =x*+ax2+bx+c

Let q, B and y be the zeroes of p(x)=x3+ax2+ bx + ¢
where a = -1

Now, p(-1) =0

= (-1)*+a(-1)2+b(-1)+c=0

=-1+a-b+c=0

=>c=1-a+b...(1)

We know that product of the zeroes = - constant term + coefficient of x3 = -
c/1

=apy=-c

=(-1)By =-¢

[a=-1]

=By=c

=By =1-a+b[fromeq.1]

Hence, the product of the other two zeroesis1-a+borb-a+1.

EX 2.3

Find the zeroes of the following polynomials by factorisation method and
verify the relations between the zeroes and the coefficients of the
polynomials:

1.4x2-3x—-1 2.3x2+4x -4 3.5t2+12t+7 4.t3-2t- 15t 5.2x2+
7/2x + % [CBSE 2020,12]



1.4x2-3x -1

Solution:

Let p(x) = 4x%2 - 3x — 1

=4x2-4x+x - 1

=4x (x-1)+1(x—-1)

=(x=1)(4x+1)

The zeroes of p(x) are given by p(x) =0

So, the value of 4x2 — 3x — 1is zerowhen x-1=0and 4x + 1 = 0 i.e, when x
=Torx=-%

So, the zeroes of p(x) are 1 and -1/4.

Verification:

Sum of zeroes= - (coefficient of x) + coefficient of x2
a+B=-b/a

=1-%=-(-%)

=(4-1)/4=%

=>3%=%

Product of the zeroes = constant term =+ coefficient of x2
aB =c/a

=1(%) =-%

=>-Ya=-Y

Hence, verified.

2.3x2+4x -4

Solution:

Let p(x) =3x2+4x-4

=3x2+6x—2x—4

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

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

The zeroes of p(x) are given by p(x) =0

So, the value of 3x2+ 4x -4 is zerowhen x+2=0and 3x-2 =0i.e, when x
=-20rx=2/3

So, the zeroes of p(x) are -2 and 2/3.



Verification:

Sum of zeroes= - (coefficient of x) + coefficient of x2
a+B=-b/a

=-2+2/3=-4/3

=(-6 +2)/3 =-4/3

= -4/3 =-4/3

Product of the zeroes = constant term =+ coefficient of x2
apB =c/a

=-2(2/3) =-4/3

=-4/3 =-4/3

Hence, verified.

3.5t2+12t+7

Solution:

Let p(t) = 52+ 12t + 7

=ot?+ /t+5t+7/

=t(5t+7) + 1(5t + 7)

=(5t+7)(t+1)

The zeroes of p(t) are given by p(t) =0

So, the value of 52+ 12t + 7 is zerowhen 5t+ 7=0and t+ 1 =0 i.e, when t
=-7/50rt=-1

So, the zeroes of p(t) are -7/5 and -1.

Verification:

Sum of zeroes = - (coefficient of t) + coefficient of t2
a+pB=-b/a

=-7/5-1=-12/5

=(-7-5)/5=-12/5

= -12/5=-12/5
Product of the zeroes = constant term = coefficient of t2
ap =c/a

=-7/5(-1) = 7/5



=7/5=-7/5
Hence, verified.

4. t3-2t- 15t

Solution:

Let p(t) = t3- 2t2 — 15t

Taking t common

=t{t2- 2t — 15}

= t{t2- 5t + 3t - 15}

= t{t(t- 5) + 3(t - 5)}

=1(t- 5)(t+ 3)

The zeroes of p(t) are given by p(t) =0
So, the value of 13- 2t2— 15tiszerowhent=0, t+3=0andt-5=0
=t=0or t=-3o0rt=5

Verification:

Sum of of zeroes = coefficient of t2 = coefficient of t3
a+B+y=-b/a

0+ (-3)+5=-(-2/1)

-3+5=2

2=2

Sum of product of zeroes taken two at a time = coefficient of t +
coefficient of 3 i

aB +By +ya=c/a

(0)(-3) + (-3)(5) + (0)(5) =-15/1

0-15+0=-15

-15=-15

Product of all the zeroes = -(constant term) + coefficient of t*
aBy =-d/a

(0)(-3)(5) =0

0=0

Hence, verified.



5.2x2+7/2x + 3/4

Solution:

Let p(x) =2x2+7/2x + 3/4

=8x%2+ 14x + 3

[Multiply by 4]

=8x2+12x+2x+3

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

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

The zeroes of p(x) are given by p(x) =0
So, the value of 2x2 + 7/2x + 3/4
iszerowhen2x+3=0and 4x+1=0i.e, whenx=-3/2orx=-1/4
So, the zeroes of p(x) are -3/2 and -%

Verification:

Sum of zeroes= - (coefficient of x) + coefficient of x2
a+pB=-b/a

=-3/2 + (-"4) = -7/2x2

=-3/2-1/4=-7/4

=(-6-1)/4=-7/4

=-7/4=-7/4

Product of the zeroes = constant term =+ coefficient of x?
ap =c/a

=-3/2(-1/4) = 3/2x4

=3/8=3/8

Hence, verified.

EX 2.4

1. For each of the following, find a quadratic polynomial whose sum and
product respectively of the zeroes are as given. Also, find the zeroes of
these polynomials by factorisation.



. -8 4 . 21 5

[l} 3 -3 ':.II] -E,T-ﬁﬂ

(i) -24/3, -9 (iv) =3 .—1
25" 2

[CBSE 2016,10,09]

Solution:

(i) Given: sum of zeroes (S) =-8/3

and product of zeroes (P) = 4/3

.". Required quadratic polynomial is p(x) = x2-Sx + P
=x2+(-8/3)x +4/3

=x2-8x/3 +4/3

i.e., 3x2 + 8x + 4 [Multiply by 3]

Using factorisation method,

p(x) =3x2+6x+2x + 4

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

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

The zeroes of p(x) are given by p(x) =0
(x+2)(3x+2)=0

X+2=00r3x+2=0

X=-20rx=-2/3

Hence, the zeroes of p(x) are -2 and -%.

Solution:

(ii) Given that, the sum of zeroes (S) =21/8

and the Product of zeroes (P) = 5/16

.". Required quadratic polynomial is p(x) =x2 = Sx + P
=x2-21x/8+ 5/16

i.e,16x2-42x +5 [Multiply by 16]

Using factorisation method,



p(x) =16x2 — 40x — 2x + 5
= 8x(2x - 5) - 1(2x - 5)
= (2x-5)(8x - 1)

The zeroes of p(x) are given by p(x) =0
(2x-5)(8x-1)=0
(2x-5)=00r(8x-1)=0
Xx=95/20rx=1/8
Hence, the zeroes of p(x) are 5/2 and .

Solution:

(iii) Given: sum of zeroes (S) = -2v3 and product of zeroes (P) =-9
Required quadratic polynomial is p(x) = x?— Sx + P

p(X) =x2+2v3x -9

Using factorisation method, p(x) = x2 + 3v3x — v3x - 9
= X(x + 3v3) - v3(x + 3v3)

= (x + 3v3)(x — v3)

The zeroes of p(x) are given by p(x) =0
(x+3v3)(x-v3)=0

(x+3v3)=0or(x-v3)=0

X =-3v3orx=+v3

Hence, the zeroes of p(x) are -3v3 and v3

Solution:

(iv) Given that, the sum of zeroes (S) =-3/2v5
Product of zeroes (P) =-1/2

.". Required quadratic polynomial is p(x) =x2 - Sx + P
= X2- (-3/2V5)x + (-12)

= X2+ 3x/2v5-1/2

i.e., 2v5x2+ 3x — V5 [Multiply by 2v5]

Using factorisation method,
p(X) = 2v5x2 + 5x — 2x — V5



= V5x(2x + v5) - 1(2x + V5)

= (2x +v5) (V5x — 1)

The zeroes of p(x) are given by p(x) =0
(2x+v5) (v5x - 1) =0
(2x+Vv5)=0o0r(v5x—-1)=0
Xx=-v5/20rx=1/v5

Hence, the zeroes of p(x) are - v5/2 and 1/v5.



