NCERT Solutions for Class 10 Maths Unit 2

Exercise 2.1 : Solutions of Questions on Page Number : 28

Q1:

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

()
Y,
Xie = - X
i
(ii)

(iii)

(iv)



(v)

(V)

F oy

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.

Exercise 2.2 : Solutions of Questions on Page Number : 33



Q1:

Find the zeroes of the following quadratic polynomials and verify the relationship between
the zeroes and the coefficients.

(i)x* —2x—8 (ii)4s” —ds+1 (iii)6x" —3-Tx

(iv)4u’ +8u (v)r' =15 (vi)3x" —x—4

Answer :
(i) »-2x-8=(x—4)(x+2)
The value of i$ zeto-when x-4=0o0rx+2=0,i.e, whenx=4orx=-2
Therefore, the zeroes of‘ar@4-ahd - 2.
SR, ~(=2) _ ~(CoefTicient o’r‘;\']
Sum of zeroes = I Coefticient of x°

Constant term

-8
=—1X[—2}=—8={ }z eveES =
Product of zeroes ) 1 Coefficient of x

(i) 45" —4s+1=(2s5-1)

1
The value of 4s2 - 4s + 1 is zero when 2s - 1 = 0,""i.:e§

1 1
Therefore, the zeroes of 4s2 - 4s + 12aaed 2 .

1 = ~(—4) ] —[(:’nefﬁcient of 5)

+
2 L 4 [Cﬂcﬁic ient of &° }

Sum of zeroes =

1 1 1 Constant term

=—¥—— =

Product of zeroes 2 2 4 Coefficient of s°

(iii) 6x"—3—Tx=6x" —Tx—3=(3x+1)(2x-3)

A
X=—
The value of 6x2 - 3 - 7xiszerowhen3x+1=00r2x-3=0,i.e.} or
~1 3
— and —
Therefore, the zeroes of 6x2 -3 - 7xare 2.

3
x=—
2

N —(Coefficient of x)

Sumofzeroes=3 2 6 6 Coefficient of x°



-1 3 =1 =3 Constant term

—_— N —— — =

Product of zeroes =3 2 2 6 Coefficient of x°

(iv)  4u” +8u =4u” +8u+0

=dulu+2)
The value of 4u2 + 8uiszerowhen4u=0oru+2=0,i.e,u=00ru=-2
Therefore, the zeroes of 4u2 + 8u are 0 and - 2.

~(8) —(Coefficient of u)

0+(-2)=-2= = : =
Sum of zeroes = 4 Coefficient of &
0 { _2] 0= _'[{ _ l’."{mfil::mt t::rt_’n :
Product of zeroes = 4 Coetfficient of u*
(v) r-ls
= -0s-15

<o o+ )

The value of £2 - 15 is zero whém ¥15 =0 or 1++/15=0 ,i.e., when

Q2:

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

(i) ; (i) ‘ﬁl (i) 0.5

(iv) 11 (V) %% (vi) 4.1

Let the polynomial bawx” +bx +¢ | and its zeroes b& and g



_h

a+ =

1

4 g
=4

# 4 a

Ifa=4, thenh=-1, c=-4

Therefore, the quadratic polynomial is 4x2 - x - 4.

(if) N

' 3

Let the polynomial betx™ +bx + ¢ | and its zeroes b& and g

ﬂ+ﬁ=J—=3~.ﬁE=—h

i
1l ¢

gff=—=—
p 3 a

Ifa =3, then b=-32, ¢ =1

Therefore, the quadratic polynomial is 3)325x + 1.

(iii) 0,45

Let the polynomial beryandits zeroes be and 7 g

g‘—|—ﬁ:ﬂ:ﬂz_—h
1 a

it

o
Ifa=1, thenb=0, c =45

Therefore, the quadratic polynomial-*i:sf NG

(iv) L1

Let the polynomial beirand:its zeroes be o and © .
o+ ﬂ =]1= ]_= __b

1l a
o ﬁ =]= l = i

1 a
Ifa=1, thenb=-1, c=1

Therefore, the quadratic polynomialis—x+1,

(v)

11
44



Let the polynomial bewx™ +bx + ¢ | and its zeroes b& and

Exercise 2.3 2.4 : Solutions of Questions on Page Number : 36

Q1:

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

@) ;;{_\;‘}:,1."1—3-\:'?—!-5.1‘—3, g(.\‘}=~'f?—3
(ii) plx)=x"=3x" +4x+3, g(x)=x"+1-x
(iif) plx)= xt=5x+6, glx)=2- 5

Answer :

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

x—3

" i’ 1 5 -
x=-2) x =-3x +5x-3
El

1
x 2x

t

AR+ Tr—3
—3x’ +6
e —

Tx-9

Quotient=x-3
Remainder =7x-9
(ii) plx)=x"-32"+4x+5=x"+00"-3x" +4x+5

q{,r_} =x’+l-x=x"—x+1



X +x-3
.l [ El 1 R |
CreXal] X0 =300 4k S

Xt o epeyt
Al + gy
o =4t +4x+35
- x4+ x
e + (L
—3x*+3x +5
—3x" +3x-3
+ - 4

8

Quotient = x2 + x -
3 Remainder =8
(iii) plzx)=x'-5x+6=x"+0x"-5x+6

g(x)=2-x"=—x"+2

-x =2
¥ ZJI el e L
'l =2x
S A
2%° —5x+6
2x —4
- -

—5x+10

Quotient=-x2 -2
Remainder = - 5x +10

Q2:
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: |
(i) 2% +x°—5x+2; =yl =

(ii) x —4x*+5x-2: 2.1.1



Answer :

0 P(¥)=2x+x"-5x+2.

2 ; ; 1
Zeroes for this polynomial are 5 1,-2

HG]: E[éJJF[%J —5[%J+3

p(1)=2x1+1* =5x1+2
=0
p(—2)=2(-2)" +(<2) -5(-2) +2
=—164+4+10+2=0
1
Therefore,zl, and - 2 are the zeroes of the given polynomial.

Comparing the given polynomial withy, wéobtainta’=2,b=1,c=-5,d =2

We can take r:r:%.ﬁ: Ly==-2

1 1 b
g+ f+y= E+I+{_2} s als
| 1 - c
afi+ By +ay :Exl+ I{—E]+E[—2} B -
-1 —2) -d
1 2 i
Therefore, the relationship between the zeroes and the coefficients is verified.

aﬁy:;xlx(—2]=

(i) p(x)=x"—4x"+5x-2
Zeroes for this polynomial are 2, 1, 1.
p(2)=2"-4(2")+5(2)-2
=8-164+10-2=0
p(1)=1 -4(1) +5(1)-2
=1-4+5-2=0
Therefore, 2, 1, 1 are the zeroes of the given polynomial.



ax’ +bx” +ex+d
Comparing the given polynomial with , we obtaina =1, b=-4,¢c=5,d=- 2.
Verification of the relationship between zeroes and coefficient of the given polynomial

Sumof zeroes=2+14+1=4= L‘“ =_—b
| a
_ (3} €
Multiplication of zeroes taking two ata time = (2)(1) + (1)(1) + (2)(1) =2+ 1 + 2_=_5 a
a5 lER) . B
Multiplication of zeroes =2 x 1 x 1 = 2 1 a

Hence, the relationship between the zeroes and the coefficients is verified.

Q3:

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

(i) £-3.2¢'+36 -2 -9 -12
(i) " +3x+13x" +5x" =70’ +2x+2

(iii) x'=3x+1Lx" —dx’ +x* +3x+1

Answer :
(i) -3, 2043 -2 -9-12

-

7= = =3
26 +3t+4

4’:+ﬂ..f—3;| ! Y S P )
2 +0.8° — 61’

- - 4+

382 +4¢% —09¢—12

36 +0.0° -9
= = 4+
4 40212
47 +0.40-12
- - 4+
0

Since the remainderis 0O,



Hence,! -3 is a factor of 2" +3¢" =2~ = 9r — 12

(i)  x"+3x+1, 30" +5x° =Tx" +2x+2

3% —dx+2
- T : =
X53x 41 It +5x° =Tt +2x+2

It +9x% + 352

—4x* —10x% +2x+2
— 4y’ —12x* —dx
+ + +
2% +6x +2
25t +6x+2
0

Since the remainderis O,
Hence, is a factdr of 3x +5x° =Tt +2x+2,
(iii)  x"=3x+1, ¥ —4x" +x" +3x+1

e i |
T =3x+ I} =4 + 2 +3x+1

X =3x"+ar

Since the remaindet (!

Hence, is ndtrarflactor of  =dxr’+x? +3x+]

Q4:

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.

Answer :



Let the polynomial ax’ +bx” +ex+d and the zeroes b&. . and y
be It is given that

7 o
rx+ﬁ+y:?:—b
e T
aﬁ+ﬂ?’+ar=T=i
o
~14 -d
= s

1 a

Ifa=1,thenb=-2,c=-7,d=14

Hence, the polynomial is” = 2x" — 7x+14

Q5:
5 5
; 5 . f: and — ’—
Obtain all other zeroes of ¥ +6x" —2x" —10x -5 | if two of its zeroes ard 3 <
Answer :

p(x)=3x" +6x —2x* —10x-5

(5_ 5
~ and = /—
Since the two zeroes ar@J V3 ,

[ llg\,.r’ IE‘.‘ |r.. i 5\

L e 5

2, is a factor of 3x" +6x' =2x" —10x -5,

e | Ln

X -
Therefore, we divide the given polynomial by



- -

5 3x° +6x+3
x?+0x-2) 3x*+6x —2x* ~ 1055
) ¥ :

3x" +0x —5x°

- - 4+

6x° +3x° —10x-5

6x’ +0x" —10x

~ o ]
=3xr —53[1 +2x+ ]}
We factorize x” +2x+1
={.J.'+ I]:
Therefore, its zero is given by x +1 =0
x=-1

As it has the tern{-}'t*hlf}ﬁefore, there will be 2 zeroes at x=- 1.

5[

Hence, the zeroes of the given polynomial‘aiu% B ,-land-1.

Q6:
On dividing By-a’polyhomial g(x), the quotient and remainder were x - 2 and - 2x + 4,
respectively. Find g(x).
Answer :
plx)=x"=3x"+x+2 (Dividend )
g(x) = ? (Divisor)

Quotient = (x -
2)



Remainder = (- 2x + 4)

Dividend = Divisor x Quotient + Remainder
x'=3x +x+2=g(x)x(x-2)+(-2x+4)
=3 4 x4+2+2x—4= g(x)(x-2)

x*—3x? +3x-2=g(x)(x-2)

g(x) is the quotient when we divi&g ~3x" +3x-2) by (x=2)

il
r=x+1
e . .

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

Q7:

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 q(x) = deg r(x)

(iii)degr(x) =0

Answer :
According to the division algorithm, if p(x) and g(x) are two polynomials with

g(x) = 0, then we can find polynomials g(x) and r(x) such that

px) = glx) x glx) + r(x),
where r(x) = 0 or degree of r(x) < degree of g(x)



Degree of a polynomial is the highest power of the variable in the polynomial.

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

Degree of quotient will be equal to degree of dividend when divisor is constant (i.e., when any
polynomial is divided by a constant).

Let us assume the division ¢f,BY; 2.y + 2

Here, p(x) = gx? 4+ 2x +2

g =2

qx) =apd ()£ 0

Degree of p(x) and g(x) is the same i.e., 2.
Checking for division algorithm,

px) =glx) x qx) + r(x)

=2 .
(}.r'()l 2x+2 3x +x+1

T o6x 4 2x +2 ] ] o
Thus, the division algorithm is satisfied.

(i) deg g(x) = deg r(x)

Let us assume the division of x3+ x by x2,

Here, p(x) = x3 + x

gx) =x2

gx) =xand 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 g(x) + r(x)

X3+x=(X2)xx+x

X3 +Xx=X3 +X

Thus, the division algorithm is satisfied.

(iildegrix) =0

Degree of remainder will be 0 when remainder comes to a constant.
Let us assume the division of x3+ 1by x2.

Here, p(x) =x3 +1

glx) =x2

gix)=xandr(x) =1

Clearly, the degree of r(x) is 0.



Checking for division algorithm,

p&x) = glx) x q(x) + r(x)
x3+1=Xx2)xx+1

x3+1=x3+1

Thus, the division algorithm is satisfied.

Exercise 2.4 : Solutions of Questions on Page Number : 37

Q1:
If the zeroes of polynomial’ - 3x” + x+1 qre—.@.a¢+b find a and b.
Answer :

plx)=x"-3x"+x+1
Zeroesarea-b,a+a+b

Comparing the given polynomial with,s , ;12 4y 4 we obtain
p=1,qg=-3,r=1,t=1 ’

Sumofzeroes=a-b+a+a+h

4 _3q
P
—(-3)
I
3=3a

=3g

a=1
The zeroes ard =& . 1+8

Multiplication of zeroes=1{1-5)(1+5)
=1-b
P
-1
1
1-b* =—1
1+1=5
b=1+2

=1-h

Hence,a =1 and b=~-"E or —ﬁ.



Q2:
]It two zeroes of the polynomial are; find 6theéperoes. 2+ V3

Answer :

Given that 2 +&nd 2 are zghoes of the given polynomial.

Therefore,(if)?zg-F E[E)J,% =3+ \EJ

=x2 - 4x + 1is afactor of the given polynomial

For finding the remaining zeroes of the given polynomial, we will find the quotient by
dividing Qyx2634X 617 4+ 138x - 35

x —2x-35
¥’ —4x+1) x' -6x" -26x" +138x-35

x'-4x'+ x

-35x° +140x-35

~35x% +140x-35

Clearly, 2 —6x’ —26x +138x-35 [1' —4x+1 ”T _2"-_35}

It can be observed thﬁis‘a"iéfc?ﬂictor of the given polynomial. And =
Ther?ﬁore,zmew‘a]lue cﬁﬁh@}@gl_y@ﬁomial is also zero when or
Orx=7o0r-5

. ., x=T=0 x+5=0
Hence, 7 and - 5 are also zeroes of this polynomial. ' o



Q3:

If the polynomial 44 _ 643 4+ 16x" — 25x 410 is divided by another polynomial X~ — 2x + Kk , the remainder

comes out to be x + a, find kand a.

Answer :
By division algorithm,
Dividend = Divisor x Quotient + Remainder

Dividend - Remainder = Divisor x Quotient

¥t =637 41607 =25x+10—x—a=x"=6x" +16x* = 26x+10=a i\ be perfectly divisible
by ¥ =2x+k.
Letus divide x* —=6x" +16x° =26x+10—a py x* -2x+k
x—4x+(8-k)
f—zxﬂc) X —6x} +16x> —26x+10-a

e L BT

I
—4x" +(16—k)x* —26x
—4x' + 8x' — dhkx
+ - +
(8—k)x* —(26—4k)x+10-a
(8—k)x® —(16-2k)x+(8k—k’)

- + -

(—10+2k)x+(10-a—8k+47)

(—10+2k)x+(10-a—8k +&*)

It can be observed that will be 0.

(—10+2k) 10—a—8k+k’)

=0and (

Therefore,

For (~10+2k)
2 k=10

=0,
And thus, k=5

- (10-a-8k+K°)

10-a-8x5+25=0
10-a-40+25=0



-5-a=0
Therefore,a=-5

Hence,k=5anda=-5



