Class IX - NCERT —Maths Exercise 2.1

Which of the following expressions are polynomials in one variable and which are not? State
reasons for your answer.

(i) 4x2-3x+7
(i) y*++2
(iii) 3t +t/2
(iv)y+g

y
(v) y+2y"

Solution 1:

i) 4x2—3x+7

One variable is involved in given polynomial which is ‘x’
Therefore, it is a polynomial in one variable ‘x’.

(i) y*++/2
One variable is involved in given polynomial which is ‘y’
Therefore, it is a polynomial in one variable ‘y’.

(i) 3t +t42
No. It can be observed that the exponent of variable t in term 3tis % , which is nota whole
number. Therefore, this expression is not a polynomial.
. 2
(iv)y+—
y

=y +2y"

The power of variable ‘y’ is -1 which is not a whole number.
Therefore, it is not a polynomial in one variable

. . 2 . L
No. It can be observed that the exponent of variable y in term— is —1, which is not a

whole number. Therefore, this expression is not a polynomial.
(V) X+ y® +t*°

In the given expression there are 3 variables which are ‘%, y, t’ involved.
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Therefore, it is not a polynomial in one variable.

Write the coefficients of x? in each of the following:
(i) 2+x*+x
(ii) 2—x*+x°
con T o
i) =x°+x
(iii) 5
(iv) V2x—1
Solution 2:
(i) 2+x*+x°
=2+1(X*)+X

The coefficient of x2 is 1.

(ii) 2—x*+x°
=2-1(x*)+X
The coefficient of x?is —1.

(iii) %xz +X

The coefficient x? of is%.

(iv) V2x —1=0x% ++/2x -1

The coefficient of x? is 0.

Give one example each of a binomial of degree 35, and of a monomial of degree 100.
Solution 3 :
Binomial of degree 35 means a polynomial is having

1. Two terms
2. Highest degree is 35



Example: x* +x*
Monomial of degree 100 means a polynomial is having

1. Oneterm
2. Highest degree is 100

Example : x1%,

Write the degree of each of the following polynomials:
(i) 5X° +4x* +7X

(i) 4~y

(iii) 5t—/7

(iv) 3

Solution 4:
Degree of a polynomial is the highest power of the variable in the polynomial.

(i) 5x°+4x*+7x
Highest power of variable ‘x’ is 3. Therefore, the degree of this polynomial is 3
(i) 4-y?

Highest power of variable ‘y’ is 2. Therefore, the degree of this polynomial is 2.

(iii) 5t =7
Highest power of variable ‘t’ is 1. Therefore, the degree of this polynomial is 1.

(iv) 3
This is a constant polynomial. Degree of a constant polynomial is always O.

Classify the following as linear, quadratic and cubic polynomial:
(i) x> +x
(i) x=x°
(i) y+y*+4



(iv) 1+x
(v) 3t

(vi) r?

(vii) 72 7x°

Solution 5:
Linear polynomial — whose variable power is ‘1’

Quadratic polynomial - whose variable highest power is 2’
Cubic polynomial- whose variable highest power is ‘3’

(i) x*+x is a quadratic polynomial as its highest degree is 2.

(ii) x—x* is a cubic polynomial as its highest degree is 3.

(iii) y+y®+4is a quadratic polynomial as its highest degree is 2.
(iv) 1 + x is a linear polynomial as its degree is 1.

(v) 3tis a linear polynomial as its degree is 1.

(vi) r? is a quadratic polynomial as its degree is 2.

(vii) 7x% 7x> is a cubic polynomial as highest its degree is 3.

Exercise 2.2

Find the value of the polynomial at 5x —4x* +3 3¢

(i x=0
i) x=-1
(i) x=2

(i) P(X) =5x—4x*+3
p(0) =5(0)—4(0)2+3 = 3

(i) P(X) =5x—4x*+3

p(-1) =5(-1)-4(-1)°+3
= 5-4(1)+3=-6

(i)  p(x)=5x—4x*+3
P(2) =5(2) —4(2)? +3 = 10-16+3=-3



Find p(0), p(1) and p(2) for each of the following polynomials:
(i) ply)=y’-y+1
(ii) p(t)=2+t+2t>-t3

(i) plx)=x°
(iv)  p(x)=(x-1)(x+1)

() py) =y -y+1
e p(0)=(02-(0)+1=1
e p)=(1P-(H+1=1-1+1=1
e p2)=(2*-(2)+1=4-2+1=3
(i) p(t) =2+t + 22— 3
e p(0)=2+0+2(0)°—(0°=2
o p)=2+(1)+21°-(1y=2+1+2-1=4

e p(2)=2+2+2(2)?°-(2)°
=2+2+8-8=4

(iii) p(x) = X3
« p(0)=(0)°=0
« p)=(@)0=1
* P@)=(2¢=8
V) p®=Ex-DE+1)

e pO=O0-DO+D=DHDH=-1
e p(H=(1-1D(A+1)=0(2)=0
e p@=2-1)2+DH=13)=3



Verify whether the following are zeroes of the polynomial, indicated against them.

U)p00=3x+Lx=_%

(ii) mm:sx_mng

(i) p(x)=x*-Lx=1-1
(iv)  p(x) =(x+D(x-2),x=-1,2
(V) p(x)=x*,x=0

i) pO)=Im+mx=-2

(vii) p(x)=3x* -1, x=—

&=
&l

(viii) p(x)=2x+1x :%

(1) If x :—% is a zero of given polynomial p(x) = 3x + 1, then p(—%J should be 0.

Here, p(—l) :3(—1j+1 =-1+1=0
3 3

Therefore, is a zero of the given polynomial.

(i) Ifx = g is a zero of polynomial p(x) = 5x — &, then p[g) should be 0.

Here, p[4J:5(4)-n:4—n
5 5
4
As p|=|#0
p[sj

Therefore, x = g is not a zero of the given polynomial.



(iii) If x = 1 and x = —1 are zeroes of polynomial p(x) = X? — 1, then p(1) and p(—1)should be 0.
Here, p(1) = (1)2—1=0, and

p(-1)=(-1)*-1=0

Hence, x = 1 and —1 are zeroes of the given polynomial.

(iv) If x =—1 and x = 2 are zeroes of polynomial p(x) = (x +1) (x — 2), then p(—1)
and p(2)should be 0.

Here, p(—-1)=(-1+1) (-1 -2)=0(-3) =0, and
p2)=2+1)(2-2)=3(0)=0

Therefore, x =—1 and x = 2 are zeroes of the given polynomial.

(v) If x = 0 is a zero of polynomial p(x) = x?, then p(0) should be zero.
Here, p(0) = (0)2=0

Hence, x = 0 is a zero of the given polynomial.

(vi) If p(_l—mJ is a zero of polynomial p(x) = Ix + m, then p(_l—mjshould be 0.

Here, p[_l—mJ:IL_I—m]+m:—m+m:O

Therefore, x :_I_m is a zero of the given polynomial.

(vii) If x= -1 and x= 2 are zeroes of polynomial p(x) = 3x? — 1, then

N

p[:éjand p[jgj should be 0.
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Her;, p(%) _/3[\_/—%}2 -1= 3(%) -1=1-1=0, and
{33+

-1. . :
Hence, x =—=1is a zero of the given polynomial.

Ve

2 . . .
However, x =—is not a zero of the given polynomial.

Ve

(viii) If x :% is a zero of polynomial p(x) = 2x + 1, then p(%J should be 0.

Here,p(lj :ZLEJ +1=1+1=2
2 2
1
As p| = [#0,
o|3)”

Therefore, x =% IS not a zero of the given polynomial.

Find the zero of the polynomial in each of the following cases:
() px)=x+5
(i) p(x) =x-5
(ii)p(x) =2x + 5
(iV)p(x) =3x -2
(V) p(x) = 3x
(vi)p(x)=ax,a#0

(vii)p(x) =cx+d,c#0, c,d are real numbers.

Zero of a polynomial is that value of the variable at which the value of thepolynomial is obtained
as 0.



() p(x)=x+5

Let p(x) =0

X+5=0

x=—35

Therefore, for x = —35, the value of the polynomial is 0 and hence, x = —5 is a zero of the given
polynomial.

(i) p(x) =x =35

Let p(x) =0
x—5=0
X=5

Therefore, for x = 5, the value of the polynomial is 0 and hence, x =5 is a zero of the given
polynomial.

(i) p(x) =2x+5
Let p(x) =0
2x+5=0
2x=-5

5
X=—=
2

Therefore, for x = —g , the value of the polynomial is 0 and hence, x =—g is a zero of the given

polynomial.
(iv) p(x) =3x - 2

p(x) =0
3x—2=0
Therefore, for x =§ , the value of the polynomial is 0 and hence, x =§ is a zero of the given

polynomial.



(V) p(x) = 3x

Let p(x) =0

3x=0

x=0

Therefore, for x = 0, the value of the polynomial is 0 and hence, x = 0 is a zero of the given
polynomial.

(vi) p(x) = ax
Let p(x) =0
ax=0

x=0

Therefore, for x = 0, the value of the polynomial is 0 and hence, x = 0 is a zero of the given
polynomial.

(vii) p(x) =cx +d
Let p(x) =0
cx+d=0

_—d

o

X

Therefore, for x= ﬂ the value of the polynomial is 0 and hence, x = - is a zero of the given
c c

polynomial.



Exercise 2.3

Find the remainder when x3 + 3x? + 3x + 1 is divided by

(Hx+1
. 1
(i) X—E
(i) x
(iv)x+m
(V) 5+ 2x

Solution 1:
(i) XX+3x2+3x+1+x+1
By long division, we get
¥+ 2x+1

x+1) \*‘ +3x% +3x 41
kY

§ 2
+X

2§1+3x+l

)
23+ 2x

Therefore, the remainder is 0.

(ii) x3+3x2+3x+1+x—%

By long division,



7 19

A ex
2 4
I s O S Y
x——| +3x +3x+1
9/
X
2
7
ir Y4 3x+1
x ——T
2
-+

Therefore, the remainder i528—7.

(i) x3+3x°+3x+1+x

By long division,
X 3x 43

_r) \ +3x° +3x+1
X




Therefore, the remainder is 1.

(iV)x*+3x+3x+1+x+n
By long division, we get

LR ]

X +[3—*n;]x+( -3:rt-i-n")

Xk :r] 43 43+ 1

b

(3-m)x" +3x+1
(3-m)x* +(3-m)mx

[3-311: -P—TI::]_T-!-E

[3-3TE-P-TE::|.T-:-[3—3TE+TE:)JI

[I —3n+3n —Ttl:|

Therefore, the remainder is —7z° +37° =37 +1.

(V) 5+ 2x
By long division, we get



x x 7
2 4 8

T = T A
2x+ Sj X +3x +3x+1

3,9 2
X

27

8

Therefore, the remainder is—z )

Question 2:
Find the remainder when x® — ax? + 6x — a is divided by x — a.

Solution 2:
xX—ax?+6x—a+Xx-a
By long division,

X +6

L 1 :
.1'—.::} X —ax +b6x—q

X —ax

- 4

bx—a

6x—6a

Sa




Therefore, when x3 — ax? + 6x — a is divided by x — a, the remainder obtained is 5a.

Check whether 7 + 3x is a factor of 3x% + 7x.

Solution 3:
Let us divide (3x® + 7x) by (7 + 3x).
By long division, we get
- 770
XXt —
3
3I+?)3x;+ﬂx1+Tr

3+ T
—Tx* +Tx
g 0x
3
+ o+
70x
3
T0x 490
e s s—
3 9
_4%0
9

The remainder is not zero,
Therefore, 7 + 3x is not a factor of 3x® + 7x.
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