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1. The graphs of y = p(x) are given in following figure, for some polynomials p(x). Find the
number of zeroes of p(x), in each case.

(i) (i) (iii)

(v)
Fig. 2.10

Answer

(i) The number of zeroes is 0 as the graph does not cut the x-axis at any point.
(ii) The number of zeroes is 1 as the graph intersects the x-axis at only 1 point.
(iii) The number of zeroes is 3 as the graph intersects the x-axis at 3 points.
(iv) The number of zeroes is 2 as the graph intersects the x-axis at 2 points.
(v) The number of zeroes is 4 as the graph intersects the x-axis at 4 points.
(vi) The number of zeroes is 3 as the graph intersects the x-axis at 3 points.

1. Find the zeroes of the following quadratic polynomials and verify the relationship
between the zeroes and the coefficients.
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(i) x*—2x-8
(i) 48> — 4s + 1
(iii) 6x* — 3 — 7x
(iv) 4u? + 8u
(v) 2 -15
(Vi) 3x2 —x—4
Answer
(i) x*-—2x-8
=(x-4)(x+2)
The value of x> —2x — 8 iszerowhen x-4=0orx+2=0, i.e., whenx=4or x=-2
Therefore, the zeroes of x2 — 2x — 8 are 4 and -2.
Sum of zeroes = 4 + (-2) = 2 = -(-2)/1 = -(Coefficient of x)/Coefficient of x?
Product of zeroes = 4 x (-2) = -8 = -8/1 = Constant term/Coefficient of x2
(ii) 4s? —4s + 1
= (2s-1)?
The value of 4s? - 4s + 1 is zerowhen 2s-1=0, i.e., s =1/2
Therefore, the zeroes of 4s? - 4s + 1 are 1/2 and 1/2.
Sum of zeroes = 1/2 + 1/2 = 1 = -(-4)/4 = -(Coefficient of s)/Coefficient of s?
Product of zeroes = 1/2 x 1/2 = 1/4 = Constant term/Coefficient of s2.
(iii) 6x* — 3 - 7x
=6x*—7x-3

=(3x+1)(2x-3)
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Therefore, the zeroes of 6x* - 3 - 7x are -1/3 and 3/2.

Sum of zeroes = -1/3 + 3/2 = 7/6 = -(-7)/6 = -(Coefficient of x)/Coefficient of x>
Product of zeroes = -1/3 x 3/2 = -1/2 = -3/6 = Constant term/Coefficient of x.
(iv) 4u* + 8u

=4 +8u+0

=4u(u + 2)

The value of 4u? + 8uis zerowhen 4u=0oru+2=0,i.e.,u=00ru=-2
Therefore, the zeroes of 4u? + 8u are 0 and - 2.

Sum of zeroes = 0 + (-2) = -2 = -(8)/4 = -(Coefficient of u)/Coefficient of u?
Product of zeroes = 0 x (-2) = 0 = 0/4 = Constant term/Coefficient of v?.
(v)#-15

=£-0.t-15

= (t-\15) (t + V15)

The value of £ - 15 is zerowhen t- V15 =0 or t + V15 =0, i.e., when t = V15 or t = V15

Therefore, the zeroes of £ - 15 are V15 and -\15.Sum of zeroes = V15 + -V15=0=-0/1 =
-(Coefficient of t)/Coefficient of 2

Product of zeroes = (V15) (-V15) = -15 = -15/1 = Constant term/Coefficient of u>.

(vi) 3x*—x-4

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

The value of 3x> — x — 4 is zero when 3x-4 =0and x + 1 =0,i.e., when x =4/3 or x = -1
Therefore, the zeroes of 3x> — x — 4 are 4/3 and -1.

Sum of zeroes = 4/3 + (-1) = 1/3 = -(-1)/3 = -(Coefficient of x)/Coefficient of x*

Product of zeroes = 4/3 x (-1) = -4/3 = Constant term/Coefficient of x°.
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NCERT 10th Mathematics Chapter 2, class 10 Mathematics Chapter 2 solutions

2. Find a quadratic polynomial each with the given numbers as the sum and product of
its zeroes respectively.

(i)1/4, -1

(iyv2,1/3

(iii) 0, V5

(iv) 1,1

(v)-1/4 1/4

(vi) 4,1

Answer

(i)1/4, 1

Let the polynomial be ax? + bx + ¢, and its zeroes be a and
a+R=1/4=-bla

ol =-1=-4/4 =cla

Ifa=4,thenb=-1,c=-4

Therefore, the quadratic polynomial is 4x? - x -4.

(ii)~2,1/3

Let the polynomial be ax? + bx + ¢, and its zeroes be a and B
a+R=v2=3v2/3=-bla

al =1/3=cla

Ifa=3,then b=-3v2,c=1

Therefore, the quadratic polynomial is 3x? -3V2x +1.

(i) 0, \5
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Let the polynomial be ax? + bx + ¢, and its zeroes be a and B
a+R=0=0/1=-bla
al =5 =5/1 = cla
lfa=1,thenb=0,c=+5
Therefore, the quadratic polynomial is x? + 5.
(iv) 1,1
Let the polynomial be ax? + bx + ¢, and its zeroes be a and
a+R=1=1/1=-bla
al=1=1/1=cla
Ifa=1,thenb=-1,c=1
Therefore, the quadratic polynomial is x? - x +1.
(v) -1/4 ,1/4
Let the polynomial be ax? + bx + ¢, and its zeroes be a and
a+B=-1/4=-bla
al =1/4 =cla
Ifa=4,thenb=1,c=1
Therefore, the quadratic polynomial is 4x* + x+1
.(vi) 4,1
Let the polynomial be ax? + bx + ¢, and its zeroes be a and B
a+R=4=4/1=-bla
al=1=11=cla
Ifa=1,thenb=-4,c=1

Therefore, the quadratic polynomial is x? - 4x+1
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Exercise 2.3
NCERT 10th Mathematics Chapter 2, class 10 Mathematics Chapter 2 solutions

1. Divide the polynomial p(x) by the polynomial g(x) and find the quotient and remainder
in each of the following:

Answer

(i) p(x) =x*=3x*+ 5x -3, g(x) = x* -2

x—3

x2 -2 x*— 3x%?+ 5x—3

xE

;ZX

—3x% 4+7x-3

I P +6
Th: £

7x—9

Quotient = x-3 and remainder 7x - 9

(i) p(x) =x*=3x2+4x + 5, g(x) =x*+1-x
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x4+ x—3

x2—x+1 x4 — 3x%?+ 4x—5

—3x?24+ 3x+5

2
;31’: i 31’:;3
8

Quotient = x? + x - 3 and remainder 8

(iii) p(x) = x* — 5x + 6, g(x) = 2 — x?

—x2 -2
—x2 42 x4 —5x+6
4_2 2
X T X
2x?—5x+6
2 x? —4
- +
—5x+ 10

Quotient = -x? -2 and remainder -5x +10

2. Check whether the first polynomial is a factor of the second polynomial by dividing the
second polynomial by the first polynomial:
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Answer

(i) -3, 2t + 3£ — 2 — 9t — 12

2t2+ 3t + 4

t2 -3 2t 4+ 32 — 2t7— 9t —12

4 g2
2t T 6t
+3t3+ 4t2— 9t — 12
43t3 — Ot
- +
4t? —12
2 _
4t 712
b4 b4

? — 3 exactly divides 2t* + 3£ — 2 — 9t — 12 leaving no remainder. Hence, it is a factor of 2t* +
3t -2 -9t-12.

(i) x* +3x+1,3x* +5x* = Tx* + 2x + 2
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3x2+4x+2

x24+3x+1 3x*+ 5x*— Tx?+ 2x+2

_3x* +9x° _l—_3:1::2

—4x% —10x*+2x+2

—4x? —12x% — 4
Fhe g2 —4x

2x2+6x+2

_2x? +6x+2

X X X

x? + 3x + 1 exactly divides 3x* + 5x® — 7x? + 2x + 2 leaving no remainder. Hence, it is factor of
3+ 5 —7x2+ 2x + 2.

(i) x> =3x+1,x°—4x>+ x* +3x + 1

x? -1

x?—3x+1 x®—4x* 4+ x4+ 3x+1

X p 3
—x3 +3x4+1
—x3 +3x —1
2

x® — 3x + 1 didn't divides exactly x° — 4x® + x* + 3x + 1 and leaves 2 as remainder. Hence, it not
a factor of x° —4x® + x> + 3x + 1.

3. Obtain all other zeroes of 3x* + 6x° — 2x* — 10x — 5, if two of its zeroes are V(5/3) and -
V(5/3).
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Answer
p(x) =3x* +6x>—2x*—10x -5

Since the two zeroes are V(5/3) and - V(5/3).

; (x— \E)(x+ \E):( — 2) s factor of

3x*+6x*—2x*—10x—5
Therefore, we divide the given polynomial by x* — 5/3 .
3x?+6x+3

x*—0.x—5/3 3x*+6x* —2x*—10x—5

3x* 4+ 0x® —5x?

6x*+3x?—10x—5
6x3 4+ 0x? —10x

3x+0x—5
3x2+0x—5
X

3x4+6x3—2x2—10x—5=( 2 _ g)(3x2+6x+3]
_ 2 3 2
—3(}: 3) (x“+2x+1)

We factorize x* + 2x + 1
=(x+ 1)
Therefore, its zero is given by x+1 =0

x=-1

As it has the term (x +1)?, therefore, there WI|| be 2 zeroes at x = - 1.
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Hence, the zeroes of the given polynomial are V(5/3) and - V(5/3), - 1 and - 1.
NCERT 10th Mathematics Chapter 2, class 10 Mathematics Chapter 2 solutions

4. On dividing x® - 3x? + x + 2 by a polynomial g(x), the quotient and remainder were x - 2
and -2x + 4, respectively. Find g(x).

Answer

Here in the given question,

Dividend = x* - 3x* + x + 2

Quotient = x - 2

Remainder = -2x + 4

Divisor = g(x)

We know that,

Dividend = Quotient x Divisor + Remainder

=S x-3+x+2=(x-2)xg(xX)+ (-2x+4)=> x*-3x° + x+ 2 - (-2x + 4) = (x - 2) % g(x)
= x®-3x+3x-2=(x-2)xg(x)

= g(x)= (x*-3x2+3x-2)/(x-2)
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x?—x4+1

x— 2 x*—3x%+3x—1
x3—2x2
- +

—x2+3x—2
—x2 4+ 2x
+ —

x—=2

x—2

s ool

Sogx)=(3-x+1)

5.Give examples of polynomial p(x), g(x), g(x) and r(x), which satisfy the division
algorithm and

(i) deg p(x) = deg q(x)

(ii) deg g(x) = deg r(x)

(ii)deg r(x) =0

Answer

(i) Let us assume the division of 6x* + 2x + 2 by 2
Here, p(x) = 6x% + 2x + 2

g(x)=2

q(x)=3x*+x+1

rx)=0

Degree of p(x) and g(x) is same i.e. 2.

Checking for division algorithm,
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p(x) = g(x) x q(x) + r(x)
Or,6x>+2x+2=2x(3x*>+x+ 1)
Hence, division algorithm is satisfied.
(i) Let us assume the division of x>+ x by x2,
Here, p(x) = x® + x
g(x) = x*
q(x) = x and r(x) = x
Clearly, the degree of g(x) and r(x) is the same i.e., 1.
Checking for division algorithm,
p(x) = g(x) x q(x) + r(x)
X+x=(x*)xx+x
XH+x=x+x
Thus, the division algorithm is satisfied.
(iii) Let us assume the division of x*+ 1 by x°.
Here, p(x) = x® + 1
g(x) = x°
g(x)=xand r(x) =1
Clearly, the degree of r(x) is 0.
Checking for division algorithm,
p(x) = g(x) x q(x) + r(x)
X+1=(x2)xx+1

X+1=x3+1

Thus, the division algorithm is satisfied.
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Exercise 2.4 (Optional)

1. Verify that the numbers given alongside of the cubic polynomials below are their
zeroes. Also verify the relationship between the zeroes and the coefficients in each case:

(iY2x® + x*-5x+2;1/2,1, -2

(i) x®-4x*+5x-2;2,1,1

Answer

(i) p(x) = 2x> + x* - 5x + 2

Now for zeroes, putting the given value in x.

p(1/2) = 2(1/12)* + (1/2)? - 5(1/12)+ 2

=(2x1/8)+1/4-5/2 + 2

=1/4+1/4-5/2+2

=1/2-5/2+2=0

p(1)=2(1)° + (1)?- 5(1)+ 2

=(2x1)+1-5+2

=2+1-5+2=0

p(-2) = 2(-2)° + (-2)* - 5(-2)+ 2

=(2%x-8)+4+10+2

=-16+16=0

Thus, 1/2, 1 and -2 are the zeroes of the given polynomial.
Comparing the given polynomial with ax® + bx? + cx + d, we get a=2, b=1, ¢=-5, d=2

Also, a=1/2, =1 and y=-2
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Now,
-b/a = a+p+y
=>12=12+1-2

=1/2=1/2

cla=

ap+By+ya

=-52=1/2%x1)+(1%x-2)+ (-2 % 1/2)
=-52=1/2-2-1

= -5/2 =-5/2

-d/a = afy

= -2/2=(1/2x1x-2)

=-1=1

Thus, the relationship between zeroes and the coefficients are verified.
(i) p(x)=x%-4x*>+5x-2

Now for zeroes, putting the given value in x.
p(2) = 2° - 4(2)* + 5(2)- 2

=8-16+10-2

=0

p(1) =1*-4(1)> + 5(1)- 2

=1-4+5-2
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=1-4+5-2
=0
Thus, 2, 1 and 1 are the zeroes of the given polynomial.
Comparing the given polynomial with ax® + bx* + cx + d, we get a=1, b=-4, c=5, d=-2
Also, 0=2, B=1 and y=1
Now,
-b/a = a+B+y

= 4/1=2+1+1

=4=4
cla=
ap+By+ya

=5M1=2x1)+(1x1)+(1x2)

=>5=2+1+2
=5=5
-d/a = afy

=21=2x1x1)
=2=2

Thus, the relationship between zeroes and the coefficients are verified.

NCERT 10th Mathematics Chapter 2, class 10 Mathematics Chapter 2 solutions

2. Find a cubic polynomial with the sum, sum of the product of its zeroes taken two at a
time, and the product of its zeroes as 2, -7, —14 respectively.
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Answer

Let the polynomial be ax® + bx?+ cx + d and the zeroes be a, B and y

Then,a+ B +y=-(-2)/1=2=-b/a

aB +By +ya=-7=-7/1=cla

aBy = -14 = -14/1 = -d/a

S.a=1,b=-2,c=-7Tandd =14

So, one cubic polynomial which satisfy the given conditions will be x® - 2x? - 7x + 14
3. If the zeroes of the polynomial x* — 3x? + x + 1 are a-b, a, a+b, find a and b.
Answer

Since, (a - b), a, (a + b) are the zeroes of the polynomial x* — 3x* + x + 1.
Therefore, sum of the zeroes = (a-b)+a+ (a+b)=-(-3)/1=3

=3a=3=a=1

.". Sum of the products of is zeroes taken two at a time =a(a-b) +a(a+b) + (a+b) (a-b)=1/1
=1

a’-ab+a’+ab+a?-b?=1
= 3a?-b* =1

Putting the value of a,

= 3(1)*-b*=1

= 3-b?=1

= bh2=2
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4. If two zeroes of the polynomial x* — 6x® — 26x2 + 138x — 35 are 2%V3, find other zeroes.
Answer
2+V3 and 2-V3 are two zeroes of the polynomial p(x) = x* — 6x® — 26x2 + 138x — 35.
Let x = 2+V3
So, x-2 = +\3
On squaring, we get x> - 4x + 4 = 3,
= x2-4x+1=0

Now, dividing p(x) by x? - 4x + 1

x? - 2x-35
X2 —4x+1)x* —6x° - 26x° + 1385 - 35
! 2
e &
+
—2x% — 27x% + 138x - 35
—2x% + Bx® - 2x
+ 4
~ 35x% + 140x — 35

_35x% + 140% — 35
+ - +

0

SLp(x) = x* - 6x% - 26x2 + 138x - 35
=(x?-4x + 1) (x*- 2x - 35)

= (x2-4x + 1) (x2- 7x + 5x - 35)

=(x?-4x+ 1) [x(x-7)+5 (x-7)]

=(x2-4x+1) (x+5)(x-7)

.. (x +5)and (x - 7) are other factors of p(x).

.. -5and 7 are other zeroes of the given polynomial.

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-2-polynomials/
https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-2-polynomials/

€IndCareer

5. If the polynomial x* — 6x® + 16x? — 25x + 10 is divided by another polynomial x* — 2x + k,
the remainder comes out to be x + a, find k and a.

Answer

On dividing x* — 6x3 + 16x? — 25x + 10 by x? — 2x + k

x> —4x + (8 -K)
x? = 2x+ K |x* - 6x> + 16x2 — 25x + 10

x* = 2x3 + kx?
— + —
—4x% + (16— k)x% - 25x + 10
— 4x°% + 8x°2 — 4kx
+ — +
(8 — k) x° + (4k — 25)x + 10
8 -Kx?-28-Kx +(8-kk
i + =t
(2k - 9x — (8 —k) k + 10

.". Remainder = (2k - 9)x - (8 - k)k + 10
But the remainder is given as x+ a.

On comparing their coefficients,
2k-9=1

= k=10

= k =5 and,

-(8-k)k+10=a
=a=-8-55+10=-15+10=-5
Hence, k=5anda=-5

NCERT 10th Mathematics Chapter 2, class 10 Mathematics Chapter 2 solutions
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e Chapter 9 Applications of Trigonometry
e Chapter 10 Circle

e Chapter 11 Constructions

e Chapter 12 Areas related to Circles

e Chapter 13 Surface Areas and Volumes
e Chapter 14 Statistics

e Chapter 15 Probability

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-1-real-numbers/
https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-2-polynomials/
https://www.indcareer.com/schools/ncert-solutions-for-class-10-maths-chapter-3-pair-of-linear-equations-in-two-variables/
https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-4-quadratic-equations/
https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-5-arithmetic-progressions/
https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-6-triangles/
https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-7-coordinate-geometry/
https://www.indcareer.com/schools/ncert-solutions-for-chapter-8-introduction-to-trigonometry/
https://www.indcareer.com/schools/ncert-solutions-for-chapter-9-some-applications-of-trigonometry/
https://www.indcareer.com/schools/ncert-solutions-for-chapter-10-circles/
https://www.indcareer.com/schools/ncert-solutions-for-chapter-11-constructions/
https://www.indcareer.com/schools/ncert-solutions-for-chapter-12-areas-related-to-circles/
https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
https://www.indcareer.com/schools/ncert-solutions-for-chapter-14-statistics/
https://www.indcareer.com/schools/ncert-solutions-for-chapter-15-probability/
https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-2-polynomials/
https://www.indcareer.com/schools/ncert-solutions-for-class-10th-mathematics-chapter-2-polynomials/

€IndCareer

About NCERT

The National Council of Educational Research and Training is an
autonomous organization of the Government of India which was
established in 1961 as a literary, scientific, and charitable Society under the
Societies Registration Act. The major objectives of NCERT and its
constituent units are to: undertake, promote and coordinate research in
areas related to school education; prepare and publish model textbooks,
supplementary material, newsletters, journals and develop educational Kits,
multimedia digital materials, etc.

Organise pre-service and in-service training of teachers; develop and
disseminate innovative educational techniques and practices;collaborate
and network with state educational departments, universities, NGOs and
other educational institutions; act as a clearing house for ideas and
information in matters related to school education; and act as a nodal
agency for achieving the goals of Universalisation of Elementary Education.
In addition to research, development, training, extension, publication and
dissemination activities, NCERT is an implementation agency for bilateral
cultural exchange programmes with other countries in the field of school
education.Its headquarters are located at Sri Aurobindo Marg in New Delhi.

Visit the Official NCERT website to learn more.
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