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(" OBIJIECTIVE Type Questions )

[ 1mark ]

Multiple Choice Question

1. The number of zeroes for a polynomial p(x)
whose graph is given in figure-1, is:

y
N
y=pK)
v
(a) 4 (b) 3
(© 5 (d) 1 [CBSE 2020]

Ans. (b) 3

Explanation: Since the curve y = p(x) cuts or
meets the x-axis at three points, the function
p(x) has three zeroes.

2.The zeroes of the polynomial x% - 3x - m(m

+ 3) are:
(@) mm+3 (b) -m,m + 3
d) -m, - (m + 3)

[CBSE 2020]

(© m,-(m+3)

Ans. b)-m m + 3
Explanation:
Given, polynomial can be rewritten as
X2 = (m + 3)x + mx - m(m + 3)
=xx- (M + 3)] + mlx - (m + 3)]
=x-(Mm+3)][x+m]
Hence, the two zeroes are m + 3 and - m.

3. Ifone of the zeroes of the quadratic polynomial
x2 + 3x + kis 2, then the value of k is

(a) 10 (b) -10
(© -7 (d) -2
Ans. (b) -10

Explanation:

Let, p(x) = x% + 3x + k

Since, 2 is one of the zero of p(x)
p(2)=0

=22+3Q+k=0

= 4+6+k=0

= k=-10

4. The quadratic polynomial, the sum of whose
zeroes is -5 and their product is 6, is

Mathematics Class X

(b) x2-5x+ 6
(d) -x>+5x+6
[CBSE 2020]

(@) x> +5x+6

(©) x*-5x-6

Ans. (a) x> +5x+6

Explanation: A polynomial, in which sum of
zeroes is — 5 and product of zeroes is 6, is :

x> +5x+6
Since, the equadratic equation is:

x% = (sum of roots) x + product of roots = 0

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

() a=-7,b=-1 (b)a=5b=-1
(c)a=2,b=-6 d)a=0,b=-6
[Diksha]

Ans. (d) a=0b=-6

Explanation: Let p(x) = x°

+ @+ 1x+b

We know that if a is one of the zeroes of the
quadratic polynomial p(x) = ax? + bx + ¢, then

p(a) = 0.
It is given that 2 and -3 are the zeroes of the
given quadratic polynomial.

Therefore, p(2) = 0 and p(-3) = 0
P =2?+@+12+b=0

= 4+2a+2+b=0
= 20+b+6=0 ()
Alsop(3) = (3)?+(@+1)(3)+b=0
= 9-3a-3+b=0
= -3a+b+6=0 (i)

From (i) and (i), we get
20+b+6=-30+b+6
= 50=0
= a=0
Putting the value of 'd" in (i), we have
200+b+6=0
= b =-6

Hence, if the zeroes of the quadratic
poLt‘Jnomiqu2 + (@ + 1)x + b are 2 and -3, then
the required values of a and b are a = 0 and b
=-6.

Alternate Method:

It is given that 2 and -3 are the zeroes of the
given quadratic polynomial.

Sum of the zeroes = 2 + (-3) = -1 N0)
Product of the zeroes = 2(-3) = -6 (i)
The equation of a quadratic polynomial is
given by



p() = kfx? — (sum of the zeroes)x 7.Given that one of the zeroes of the cubic

+ (product of the zeroes)}, polynomial ax® + bx? + cx + d is zero, the
where, k is a constant. product of the other two zeroes is:
Here, p(x) = x> + (a + 1)x + b. (a) —% (b) %
Comparing the two equations we get: © 0 @ _% [CBSE 2012]
Sum of the zeroes = — (coefficient of x)
. - 2 c
= coefficient of x Ans. (b) -

= sum of the zeroes= - (a + 1) 5 )
Explanation: Let p(x) = ax® + bx* + cx + d.

= -1=-a-1 [Using (i)]

[t is given that one of the zeroes of the cubic
= -1+1=-a . .

polynomial p(x) is zero.
= —a=0 Let a, B and y be the zeroes of the polynomial
= a=0

p(x) =ax> + bx? + cx + d
Product of the zeroes = constant term

. 5 Andleta =0 [Given]
= coefficient of x _
=Product of the zeroes = b We know that:
6=bH [Using (i)] Sum of the product of two zeroes at a time
= b=_6 = coefficient of x = coefficient of x° ie,
Hence, if the zeroes of the quadratic Sum of the product of two zeroes at a time = %
polynomial x2 + (a + 1)x + b are 2 and -3, then c
the required values of a and b are a =0 and b = ap + Py +yo=1q
=-6. = OxB+By+'ny:% [Using o = O]
6.The numt?er of polynomials having zeroes as . 0+py+0= c
-2 and 5 is: a
(@ 1 () 2 = pr=—c
(© 3 (d) more than 3 Hence, product of the other two zeroes is %.
[NCERT]
Ans. (d) more than 3 8. If one of the zeroes of the cubic polynomial
3 2 .
Explanation: A quadratic polynomial is given X*+ax” +bx+c is -1, then the product of the
by other two zeroes is:
p(x) = kix? — (sum of the zeroes)x @b-a+1 (b) b-a-1
+ (product of the zeroes)}, () a-b+1 (da-b-1

where k is a constant. [CBSE 2012]

- Ans. (a) b-a+1

Sum of the zeroes = — (coefficient of x) Explanation: L 3 2 p
= coefficient of x2 xplanation: Let p(x) = x° + ax“ + bx + ¢

and product of the zeroes = constant term Let a, B and y be the zeroes of the polynomial

=+ coefficient of x? pK) =37+ ax® + bx + ¢
Sum of the zeroes=-2+5=13 And a=-1 [Given]
and product of the zeroes = (-2)5 = 10 We know that if a is one of the zeroes of the
quadratic polynomial p(x) = ax? + bx + ¢, then

A quadratic polynomial is given by

K2 £ th p(a) = 0.
= kix* — (sum of the zeroes)x N p(e) = p1) = 0
+ (product of the zeroes)} 5 )
which becomes, = (1)’+-D)a+)b+c=0
= kix? - 3x - 10} = -1+a-b+c=0
= c=1-a+b .()

where k is any real number.

Thus, we can say that kx? — 3kx — 10k will also We know that:

have -2 and 5 as their zeroes. Product of the zeroes= — constant term

As k can take any real value, there can be =+ coefficient of x>
infinite polynomials having -2 and 5 as their ie.Product of zeroes = 7%

zeroes.

Hence, the required number of polynomials are = ofy =-c

infinite i.e, more than 3. = (-DPy = -c [Using a. = —1]

Polynomials 17



= Py=c
= By=1-a+b

[From equation (i)
Hence, product of the other two zeroes is
l-a+b orb-a+1

9.If a, B are the zeros of the polynomial
5x2 - 7x + 2, then the sum of their reciprocal

is:
7 7
a) — b) —
(@) 2 (b) c
2 14
c) = d) —
© c () 75
7
Ans. (@) 5
Here, o+ p = ﬁ:ﬂzz
a 5 5
c 2
and of = —=—=
b a 5
7
1,1 _a+B_5 _7
o P off 2 2
5
10. The degree of the polynomial (x + 1) (x? - x
+x*-1)is:
(@ 2 (b) 3
(© 4 @5
Ans. (d) 5
Given polynomial can be written as,

x>+ x4 x3 - 2x -1

This is a polynomial of degree 5.
11. The zeroes of the quadratic polynomial x> +

99x + 127 are:
(a) both positive
(b) both negative
(c) one positive and one negative
(d) both equal

Ans. (b) both negative
Explanation: Let p(x) = X% +99x + 127

[NCERT]

Then zeroes of the polynomial are given by

_ b+ Yb?-4ac

X= 2a
-99 +4/(99)%- 4(127)
X = >

o -99 £4/9801-508
- 2

_ -99+964
X= 2

B (_@ _195.4)
X=\"72""7"72
x =(=1.3,-97.7)

Hence both the zeroes are negative.

Mathematics Class X

12. The zeroes of the quadratic polynomial x> +

Ans.

kx + k, where k = 0,

(a) cannot both be positive
(b) cannot both be negative
(c) are always unequal

(d) are always equal [NCERT]
(a) cannot both be positive

Explanation: Let p(x) = x* + kx + k where k = O.
On comparing p(x) with ax? + bx + ¢, we get
a=1b=kandc=k

Let o and B be the zeroes of the polynomial
pX).

We know that:

Sum of the zeroes

a+p=-

R~ Qo

= a+p=-

¢ ()
And product of the zeroes

aff =

~l~ qlo

—k i)

Case 1: k is negative

= aff =

If k is negative,

af [from equation (ii)] is negative.

It means o and B are of the opposite sign.
= Both the zeroes are of the opposite signs.
Case 2: k is positive

If k is positive,

ap (from equation (i) is positive but o + B is
negative.

If the product of the two numbers is positive,
then either both are negative or both are
positive. But the sum of these numbers is
negative, so the numbers must be negative.
= Both the zeroes are negative.

Hence, in both the cases, both the zeroes
cannot be positive.

Alternate Method:

Let p(x) = X% + kx + k
-b+vb*-4ac
X=""2a
a
—k + VK- 4k
X=772
- —k £ yk(k-4)
- 2

= ktk-4) >0
= k € (- o0, 0) U (4, o)

Here, k lies in two intervals; therefore, we need
to consider both the intervals separately.



13.

Ans.

Case 1:
When k € (- x, 0)
e, k<O

We know that in a quadratic equation

px) = ax? + bx + ¢,
if eithera>0,c<0ora<0,c>0, then the
zeroes of the polynomial are of the opposite
signs.
Here,a=1>0,b=k<0andc=k<O.
= Both the zeroes are of the opposite signs.
Case 2:
When k € (4, =)
ie, k>0

We know, in a quadratic polynomial, if the
coefficient of the terms are of the same sign,
then the zeroes of the polynomial are negative.

ie,ifeithera>0,b>0andc>0o0ra<0,b<
0 and ¢ < 0, then both the zeroes are negative.

Here,a=1>0,b=k>0andc=k>0.
= Both the zeroes are negative.

Hence, in both cases, both the zeroes cannot
be positive.

If the zeroes of the quadratic polynomial
ax? + bx + ¢, where ¢ = 0 are equal, then:

(a) ¢ and a have opposite signs
(b) ¢ and b have opposite signs
(¢) c and a have the same sign

(d) c and b have the same sign [NCERT]

(c) c and a have the same sign
Explanation: Given that the zeroes of the
quadratic polynomial p(x) = ax? + bx + ¢,
where

c = 0, are equal.

The zeroes of a quadratic polynomial are
equal when the discriminant is equal to O
e, D=0

b? - 4ac=0
= 4qc= b?
2
= ac= bT >0
[square of any positive or
negative number is positive]
= ac>0

Therefore, for ac > 0, a and ¢ must have the
same sign

ie,eithera>0andc>0ora<0andc<O.
Alternate Method:

Given that the zeroes of the quadratic
polynomial p(x) = ax? + bx + ¢, where ¢ = 0,
are equal.

Let o and B be the zeroes of the polynomial
pX).

If o and B are equal, these must have the
same sign (both positive or both negative).

= aff >0
Product of zeroes
aff = %
= % >0 [Using ap > O]

As % > 0, which is only possible when a and
¢ have the same signs, so a and B have the
same sign.

14. If one of the zeroes of a quadratic polynomial
of the form x? + ax + b is the negative of the
other, then it:

(a) has no linear term and the constant term
is negative.
(b) has no linear term and the constant term
is positive.
(c) can have a linear term but the constant
term is negative.
(d) can have a linear term but the constant
term is positive. [NCERT]
Ans. (a) has no linear term and the constant term is
negative.
Explanation: Let
pl) = x
And let o be one of the zeroes, and

24 ax+b.

—a is the other zero of the polynomial p(x).
[Given]
Product of the zeroes= constant term
=+ coefficient of x?

Product of the zeroes = %

o-a) = b

-a?=b e,

b <0
i.e, the constant term is negative.

Sum of the zeroes= - (coefficient of x)
= coefficient of x?

_a-_ 4
a-a=-7
O=-a

= a=0

Hence, it has no linear term and the constant
term is negative.

15. Which of the following is not the graph of a
quadratic polynomial?

(@) \/ (b)
< > < | / \‘,

19
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© i (d)

N, /

[NCERT]
Ans. (d) A

A

v

Explanation: From the given options only
option D has more than two roots so it cannot
be graph of quadratic polynomial.

For any quadratic polynomial ax? + bx + ¢,

a = 0, the graph of the corresponding
polynomial ax? + bx + ¢, has one of the two
shapes: either open upwards like U (parabolic
shape) or open downwards like m (parabolic
shape), depending on whether a > 0 or a < 0.
These curves are called parabolas. So, option
(d) cannot be possible.

Alternate Method:

Also, the curve of a quadratic polynomial
crosses the x-axis at most two points but
in option (d), the curve crosses the x—axis
at three points, so it does not represent a
quadratic polynomial.

Hence, (d) is not the graph of a quadratic
polynomial.

Fill in the Blanks

Fill in the blanks/tables with suitable information:

16. If one root of the equation (k — 1)x? - 10x +
3 = 0 is the reciprocal of the other, then the
value of K is wweeeen. .

Ans. 4
17.The sum and product of the zeroes of

a quadratic polynomial are 3 and -10
respectively. The quadratic polynomial is

Ans. x° - 3x - 10
Explanation: Sum of zeroes = 3
Product of zeroes = - 10
Quadratic polynomial
x% = (sum of zeroes) x + product of zeroes
=x?-3x-10
18

If two of the zeroes of the cubic polynomial
ax® + bx? + cx + d are 0, then the third zero

Mathematics Class X

Explanation: Two zeroes of the cubic
polynomial are zero.
-b
sum of zeroes = —
a
= O+0+x = _—b
a
(where, x is the third zero)
-b
X= —
a

19. Zeroes of p(x) = X2 = 2X = 3 QA€ weveererue. .
Ans. 3and -1
Explanation: We have, x* - 2x - 3
x> =3x+x-3
=5xx-3)+1Kx-3)
>x-3)x+1)
zeroes of p (x) are 3 and - 1.
20. If x - 2 is a factor of the polynomial x> - 6x2 +

ax - 8, then the value of a is equal to ......c...... .
Ans. 12

Explanation: (x - 2) is factor of polynomial p(x)

p(x) =x>-6x+ax-8

Therefore, x = 2 is a zero of polynomial
p(2=0

=22-6(2)%+2a-8=0

=28-24+20-8=0=20=24=a=12

21. The number of zeroes of p(x) in the given

figure is cooeeeeenens .
Yy
P A
< & > X
v
Ans. 1

Explanation: The graph p(x) intersects the
x-axis at only one point.

So, number of zero is 1.
22. If the sum of the zeroes of the quadratic

polynomial kx*> + 2x + 3k is equal to the
product of its zeroes then k = ... .

-2
3

Explanation: Given, polynomial P (x) = kx? + 2x
+ 3k

Ans.

-2
sum of zeroes = -

Product of zeroes = % =3
According to question,

-2 :3:>/<:_—2
k 3



23.If o and B are the zeroes of the quadratic
polynomial f (x) = x? - x — 4, find the value of

Explanation: f (x) = x* - x - 4
Let o and B are the zeroes of f ()

)

co+pBp=——=1
o+ 1
—4
= -_4
of 1
So, —+E -op = orp - op
a P of
=— —-(-4 = —E +4 = §
-4 4 4
24. A monomial has ... term/terms.
Ans. One

Explanation: A monomial is number, variable
or a product of a number and variable where
all exponents are whole numbers.

Example : 42, 5x, 2xy - 2.

Very Short Answer Type Questions

25. Form a quadratic polynomial, the sum and
product of whose zeroes are (-3) and 2
respectively. [CBSE 2020]

Ans. A general form of a quadratic polynomial is

ax? + bx + ¢

Here, o + B = —9 :—3qnda,ﬁ:_é =2
a a

where, a.and B are the roots of given polynomial.

So, the required polynomial is x?2 + 3x + 2.

26. Find the value of k for which the roots of the
equation 3x?2 - 10x + k = 0 are reciprocal of
each other. [CBSE 2019]

Ans. Given, equation is 3x? -~ 10x + k = 0, where roots
are reciprocals of each other.

Let the roots be a and 1
o
c
~. Product of roots = =
a

[wa=3b=-10,c=4

Q
Q|+
Il
w |~

W wla

27. Determine the degree of the polynomial

(x+1) 2-x-x*+1).
Ans. Given polynomial in standard form is :

x-xte x4 1
So, its degree is 5

28. Ifthe product of two zeros of the polynomial
p(x) = 2x> + 6x2 - 4x + 9 is 3, find the
third zero of the polynomial.

Ans. If o, B, and y be the three zeros of p(x). Then,

9
oafy = -—
By >
Since, ofy = 3,
we get ——9><1 -3
g LN 2

Thus, the third zero of p(x) is —%

29. If a and B are the zeros of the polynomial

p(x) = 4x? - 2x - 3, find the value of 1, %
o

Ans. Here, oc+[3zzor1 ond af=—
4 2 4
1
o Lyl _a+B_ 2 _ 2
o P of -3 3
4

30. If one of the zeros of polynomial p(x) =
(k - 1)x? - kx + 1 is -3, find the value of k.

Ans. Since, (-3) is a zero of p(x), we have,
(k-1)(=3)2-k(=3)+1=0
= 9%9+3k+1=0,

= 12%-8 = k= 2
3
31. If a and B be the roots of the equation x? - 1
=0, then
show that: o + = 1 + 1
a P
0
Ans. Here, oc+[3:I =0
Coefficient of x
<+ Sumofroots = —MM———
Coefficient of x2
ALSO, l"l‘lz(x_*—B:Q:O
a B af 1
ThUS, o+ B = l + E
a B

Polynomials 21



( SHORT ANSWER (SA-I) Type Questions )

[ 2 marks |

32.

Ans.

33

Ans.

34

Ans.

A teacher asked 10 of his students to write
a polynomial in one variable on a paper and
then to handover the paper. The following
were the answer given by the students:

2+ 3,3+ Tx+ 2,83+ 32 +2, 3+ 3x +7,

’ 5
7x+ 7 5x3_7x+2,2x3+3—;,5X— %,GXS
+bxX% +ex+dx+ 1
X

Answer the following questions :
(A) How many of the above ten are not
polynomials?

(B) How many of the above ten are quadratic
polynomials? [CBSE 2020]

(A) Three, namely: x> +3x + 7,
2x? 43 - E X+ 1
X

(As they contain square roots of the
variable and negative power of x)

(B) One, namely 3x? + 7x + 2

If one of the zeroes of the quadratic polynomial
fix) = 4x? - 8kx - 9 is equal in magnitude but
opposite in sign of the other, then find the
value of k. [Diksha]

fX) = 4x% - 8kx - 9

Let one of the zeroes of the polynomial be o
and the other zeroes be - a.

b} 8k
Sum of zeroes = (_5):7

4
oa+(-a)=0
So, %=o:k:o
4

Can (x — 5) be the remainder on division of a
polynomial p(x) by (x + 8)? [CBSE 2014]

No.

We know that we cannot divide the
polynomials which have same degree.

35.

Ans.

36.

Ans.

37

Ans.

As we can see that degree of (x — 5) = degree
of (x + 8)

So, they are not divisible.

If the zeros of the polynomial x> - 2x? + x +

1 are a - b, a and a + b, then find the values
of a and b.

As (a-b), a and (a + b) are zeros of x> - 3x? + x
+ 1, we have:

a-b+a+a+b=3

= 3ag=3,0ra=1 ()
al@-b)+a(@+b)y+@-b)(a+b)=1

= 3a-b2=1 (i)

and (@-bya(a+b)=-1

= a@-b?)=-1 (i)

From (i) and (i), we have b = 1\5

Thus, a=1b= i\E

What number should be added to the
polynomial x? - 5x + 4 so that 3 is the zero of
the polynomial?

Let k be the number to be added to the given
polynomial. Then the polynomial becomes
x? = 5x + 4 +k
As 3 is the zero of the polynomial, we get:

B2 -53)+@4+k=0

= 4+k=15-9
= 4+k=6
= k=2

Thus, 2 is to be added to the polynomial.

If the zeroes of a polynomial x2 - 8x + k = 0,
is the HCF of (6, 12), then find the value of k.

[Diksha]
HCF of (6,12) = 6
So, 6 is one of the roots of the polynomial.
) =x?-8x+ k=0
f6) = (6)2-8(6) + k=0
36-48+k=0
-12+k=0 = k=12

( SHORT ANSWER (SA-Il) Type Questions )

[ 3 marks |

38.

Find the quadratic polynomial sum and
product of whose zeroes are - 1 and - 20
respectively. Also, find the zeroes of the
polynomial so obtained. [CBSE 2019]

Mathematics Class X

Ans.

Let o and B the zeroes of the polynomial.
Given : sum of zeroes, o+ B =-1
product of zeroes, af = — 20



Equation of polynomial :

x? = (sum of zeroes) x + product of zeroes = 0
X2 = (= 1Dx+(-20)=0

= x> +x-20=0

On spliting the middle term,
x>+ 5x-4x-20 =0

= Xx+5) -4x+5) =0
= x-4)x+5 =0
= x =4 -5

Hence, the zeroes of the polynomial are 4 and
-5.

39. Find a quadratic polynomial whose zeroes are
reciprocals of the zeroes of the polynomial
fiX) = ax’+ bx +¢c,a=0,c# 0. [CBSE 2020]

Ans. Let a, B be the zeroes of i) = ax’ + bx + ¢. Thus

o+p= b and off = ¢

a a
1 oa+B -b/a b
Now, —+ —~ = = ==
o off cla c

o cla ¢

1
B
1 1 1 a
E g
. Polynomial is: x2 = (sum of roots) x

- product roots

= o2+bx+a=0

So, the required polynomial is cx? + bx + a.

40. If the zeroes of the polgnomiqlx2 + px + g are
double the value to the zeroes of 2x% - 5x - 3,

find the value of p and gq. [Diksha]
Ans. Let 0. and B are zeroes of the 2x? - 5x - 3
b 5
a+p 7,75 (i)
c 3 .
af ==-> (i)

According to the question,
200 and 2P are zeroes of X2 + pX + g

200+ 2=-p = 2@+ P) =-p

()

p=-5

[from eqgn. ()]
20x 2B=qg = 4af =g

3]

q=-6

[from egn. (ii)]

Hence, p = -5 and g = -6.

41. Find the value of k such that the polynomial
x? = (k + 6)x + 2(2k - 1) has the sum of its
zeros equal to half of their product.

[CBSE 2019]

Ans. Given polynomialis :
p() =x2 = (k+6) x + 22k - 1)
In the given quadratic equation:

a=1
b=-(k+6)
c=22k-1)
Sum of zeroes = - b_ k+6 (0]
a
Product of zeroes = % =22k-1) (D)

According to the given condition:

1
Sum of the zeroes = 5 x Product of zeroes

= k+6:%x2(2k—1)
- k+6=2%-1

= 2k-k=6+1

= k=7

Hence, the value of kis 7.

42. Find the zeroes of following polynomials
by factorisation method and verify relation
between the zeroes and coeffcients of
polynomials.

@222+ Tx+ 3 [NCERT]

(B) 2s% - (1 + 2v/2)s + V2 [NCERT]

©7-Hy-3 [NCERT]
Ans.

A Let )= 2%+ %x+ %

=8x2 + 14x + 3
(Multiplying the given equation by 4)
=8x%+ (12x+ 2x) + 3
=8x?+ 12x+ 2x + 3
=4x(2x + 3) + 1(2x + 3)
=(2x+ 3)@x+ 1)
The zeroes of f{x) are given by fix) = 0.

So, the value of 2x2 + %X + % is zero when

1
X=—7 orx:—ZS )
= X="2"%4

Verification:

Sum of the zeroes = - (coefficient of x)
=+ coefficient of x?

Polynomials 23
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Product of the zeroes = constant term
= coefficient of x2
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Hence, verified.

B) Let fls) =252 - (1 + 2v2) s + /2
:252—5—2ﬁs+ﬁ
=s(2s-1)-y2(2s-1)
=(2s-1)s-v2)

The zeroes of f{s) are given by f{s) = 0

So, the value is zero when 2s? — (1 + 24/2)s +

V2 =0

ie, whens = % or 2

= s=+.2
Verification:
Sum of the zeroes = — (coefficient of s)

= coefficient of s?

ey

oa+p=-

% . f:__(1+22¢§)

+(1+22ﬁ> :+<1+22ﬁ)

Product of the zeroes = constant term
= coefficient of s2

af = %
2
SRR
1 1
V2 V2
Hence, verified.
11

Olet fY=-7v*- Ky-§
=21y’ - 11y -2
=21y’ + By - 14y) - 2
:21y2+3g—14y—2
=3y(7y+ 1) -2y +1)
=(7y+1DBy-2)

The zeroes of fly) are given by fly) = 0

So, the value of 7y? - %y - % is zero when

1 2
g=—7 org:§

Mathematics Class X

__1 2
=Y="7'3
Verification:

Sum of the zeroes = — (coefficient of y)
=+ coefficient of y?

a+B—f%
1,2 -11
7 tY3 T
11 _ 11
21 = 21

Product of the zeroes = constant term
=+ coefficient of y?

(1[3:%
1\(2 %
(-7)(3)-F

_2 __2

1~ 21

Hence, verified.

43. Find a quadratic polynomial whose zeroes

are 1 and -3. Verify the relation between the
coeffcients and zeroes of polynomial.

[Dikshal]

Ans. Sum of zeroes,
S=1+(3)=-2 (i)
Product of zeroes, P=1 x (-3) = -3 (i)

Quadratic polynomial
pe) =x>-Sx + P
=x? - (-9x-3=x>+2x-3
Here,a=1,b=2c=-3

b
22,
a 1
b ) :
Sum of zeroes = —— _~ 9 [using eqn. (i)]
a
Also, ¢ :_32_3
a 1

c
Product of zeroes = — = -3

[using eqgn. (ii)]
a

Hence, verified.

44. If one root of the equation 3x? - 8x + 2k +

1 = 0 is seven times the other, find the two
roots and the value of k.

Ans. Let o and 7a be the two roots of the equation:

3x?-8x+ (2k+1)=0

Then, o+ 70 =8u= g ()

and (7o) = 70 = (i)




‘ 1 1 7 Ans. | et o and B be the zeroes of 5x° + 2x - 3
From (i) o = 3 So, the two roots are 3 and —

3
Then, a+B= (—9) = 2 and af = <2 3
. 1 a 5 a >
Using oo = = in (ii), we have:
3 1 1 oa+p -2/5 2
2 Now —+o = —-=——=2
7(1) 2% + 1 o B (XB —3/5 3
3 3 11 5
7 and EB =3
= 2/( +1= 5
Thus, a quadratic polynomial where zeroes are
%= 2 1
= T3 = and 7 is x? - (sum of roots) x
o B
2
= k= 3 + product of roots = 0
2 2 5
. . = X" —=x——==0
45. Without actually calculating the zeroes, form 3 3
a quadratic polynomial whose zeroes are
reciprocals of the zeroes of the polynomial ie.3x>-2x-5
5x2 + 2x - 3. [CBSE 2020]

(LONG ANSWER Type Questions)

[ 4 marks ]
46. Obtain other zeroes of the polynomial fx) = Ans. Let p(x) = x> - 6x2 + 3x + 10
4 3 2 . .

2x" + 3x° - 5x° - 9x - 3 if two of its zeroes are and (@), (@ + b) and (a + 2b) are the zeroes of

—J3 and —3. [CBSE 2018] ().
Ans. Since /3 and —/3 are zeroes of fKx), We know:

Sum of the zeroes = —(coefficient of x?)
(X—\/§)(X+\/§) ie, (x? - 3) is a factor of Ax) = coefficient of x3

to obtain other two zeroes, we shall determine

the quotient, by dividing fix) with (x - 3) = a+(@+b)+(@+2b) =6

= 3a+3b=6
2X2+3X+1 = a+b=2
x2—3)2x4+3x3—5x2—9x—3 = a=2-b 0
2x* — 6x° Product of all the zeroes = —(constant term)
- +

m = coefficient of x°

3 a(a + b)(a + 2b) =-10
3x - 9x ) :
= 2+ (2-b)(2) (2 +b)=-10 [Using eqgn. ()]
x2—3 2-b)(2+b)=-5
- 2
X +3 4-b*=-5
0 = b?=9
Here, quotient = 2x? + 3x + 1 = b=:+3
= (2x+ 1) (x+ 1) When b =3,a=2-3=-1 [Using equation (j)]
1 = a=-1whenb=23
So, the two zeroes are - 1 and -3 When b = -3.4 —2-(3)=5
[Using equation (i)]
47. Given that the zeroes of the cubic polynomial —a=5whenb=-3

x3 - 6x2 + 3x + 10 are of the form a, a + b,
a + 2b for some real numbers a and b, find the
values of a and b as well as the zeroes of the The zeroes of the polynomial are:
given polynomial. [NCERT] a=-1

Case 1: whena=-1and b =3

Polynomials



a+b=-1+3=2
a+2b=-1+23)=5
= -1, 2 and 5 are the zeroes.
Case 2: whena =5 and b = -3
The zeroes of the polynomial are:

a=5
a+b=5-3=2
a+2b=5-23)=-

= -1, 2 and 5 are the zeroes.
In both the cases, the zeroes of the polynomial
are-1,2,5.

48. Given that /2 is a zero of the cubic polynomial
6x3 + v2x% - 10x - 42, find its other two
zeroes. [CBSE 2010]

Ans, Let p(x) = 6x> + y2x% - 10x — 442
As ﬁ is one of the zeroes of p(x).

= g(x) = (x - y/2) is one of the factors of p(x).
(x—ﬁ)) 6x° +ﬁx —10x—4ﬁ(6x +7V2x + 4
X3 — 6x/§x2
- +
74/2x% - 10x - 4y2
74/2x% - 14x
- +
4x - 442
4x - 442
- +
0
Then,
= 6x° + ﬁxQ —10x - 442

= (x-v2) 6x% + 7v/2x + 4)

= (x - v2) {6x% + (3Y2x + 4Y2X) + 4}
(by splitting the middle term)

= (x - 2) {6x% + 3/2x + 4y/2x + 4}

(x— «/5) fo fx+1 +4fx+1)}

=(x-+2) fx+1 (3v/2x + 4)

1
= x:ﬁ,—Tor 3\/—

1 W2
ﬁor—z

Thus, the other two zeroes are —

202
Ond—v

49. Given that x - /5 is a factor of the cubic
polynomial x3 - 3/5x + 13x - 3/5 , find all
the zeroes of the polynomial.  [CBSE 2013]

Ans. Let -3y/5x% + 13x - 3/5
As /5 is one of the zeroes of p(x).
- /5) is one of the factors of p(x).
x2 - 24/5x + 3

)—x

Mathematics Class X
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Ans.

(x—ﬁ))x3—3«/§x2+ 13x—3£(
x3 - /5x2
- +

72«/§x2+ 13x - 3¢/5
-24/5x? + 10x
4 _
3x - 3v/5
3x - 3¢5
- +
0
Now p(x) = (x - ¥5)(x* - 2/5x + 3)
= (x-5)x* - 2y/5x + 3)
= (= V5)lX* (V5 + v2)x
+ 05 -V +3)

= (= VS)lxl - /5 + V2)} - (/5 ~V2)
-5 + VD)) + 3]
= (- V5) - (/5 + VD - (/5 2}

So, all the zeroes of the given polynomial are

W5 +v2). (Y5 - v2) and V5.

For which values of a and b are the zeroes

of gx) = x> + 2x*> + a also the zeroes of the

polynomial p(x) = x° - x* - 4x> + 3x% + 3x + b?
[NCERT]

Let p() =x"-x*—4x> +3x?+ 3x+ b

and gx)=x>+2x* + a.

Since, the zeroes of the polynomial g(x) are

also zeroes of p(x), we can say that g(x) is a

factor of p(x).

Then, on dividing

5

x2-3x+2

—4X3+3X2+3X+b(

+ GX2

X3+ 2x% + a)x5 —x4
x>+ 2x*
Bx* -4+ (3
“3x*-6x° - 3ax
+ + +
+2¢ +B-ax>+ (3 +3ax+b
+253 + 457

—a)x2+3x+b

+2a

—@+1x’+3(1+ax+b-2a

But remainder,
r)=-@+ x>+ 31 +ax+b-2a=0
[since, g(x) is factor of p(x)
= —(a+ 1)X2+3(1 +ax+b-2a
=0x2+0x+0

On comparing the coefficients of x? and
constant term, we get

—(a@+1)=0 = a=-1
andb-2a=0 = b=2a0=2(-1)=-2



