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Exercise 2.1

Q1 The graphs of y = p(x) are given in Figure below, for some polynomials p(x). Find the number of
zeroes of p(x), in each case.
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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.
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Exercise 2.2



Q1 Find the zeroes of the following quadratic polynomials and verify the relationship between the
zeroes and the coefficients.

i) x> — 2z —8

(i) 45> —4s+1

(iii) 62> — 3 — Tz

(iv) 4u® + 8u

W) t2 — 15

vi) 322 —z — 4

Answer. The value of 22 — 2z — 8iszeroifx+2=00rx —40
=>zx=-20rx=4

Therefore, the zeroes of
9 . o —(=2) _ —(Cofficient of z)
z° — 2z —8are—2andd.Now( = -2+4=2= —— = ——————

— (_ _ g _ —8 _  Constant term
_( 2) Xx4=-8= 1~ Cofficient of z2

(ii)
4s* —ds+ 1= (2s — 1)
The value of 4s?> — 4s + 1 is zero when 2s — 1 = 0, i.e., s=3

Therefore, the zeroes of 45> — 4s + 1 are % and %

1 1 4 —(—4) . —( Coefficient of s)

Sum of zeroes = 2 + 2 1= 4 (Coefficient of s2)
_ 1 1 _ 1 __ Constant term
Product of zeroes= 5 X 3 T T T Coffcentofs?

(iii)
6z —3 —Tr =622 -7z —3 =3z +1)(2z — 3)
The value of 62> — 3 — Tz is zerowhen 3z +1 =0o0r 2z —3 =0, i.e.,

3 2
3

Therefore, the zeroes of 62> — 3 — Tz are 5 and %

_ -1 3 7 _ —(=7) _ —(Coefficient of z)
Sumofzeroes_T—l—?_g_ — = .
_ -1 3 _ -1 _ =3 _ Constant term
Product of zeroes = T XS T 5 T o T ot
(iv)
Au? 4 8u = 4u? + 8u + 0
= 4u(u + 2)

The value of 4u? + 8u is zero when 4u = Qoru +2 =0, i.e.,u = 0 or
U= —2
Therefore, the zeroes of 4u®? + 8u are 0 and — 2.

0_._(_2):_2:@ _ —( Coefficient of u)

Coefficient of u?

_0x(-2)_ n — 0 __ _Constant term
Product of zeroes= =0= T = Ooofficiont of uZ

Sum of zeroes=

(V)



t2 — 15

=t2-0.1-15

= (t —V15)(t + V15)

The value of t> — 15 is zero when ¢ — v/15 = 0 or ¢ + /15 = 0, l.e., when
t=+150rt=—+15

Therefore, the zeroes of t> — 15 are v/15 and - v/15 .

Sumof esoes T5 + (~) — 0 = L — Lot

Product of zeroes=< V15)(—=v/15) = —15 = _11 g g(;);?;i:;ttirfn;
(vi) 322 —z — 4
=3z —4)(z+1)

The value of 322 — z — 4iszerowhen 3z —4=0orz +1 =0, i.e.,

whenx:%orw:—l

Therefore, the zeroes of 322 — 2 — 4 are 5 and — 1

_ 4 1 —(-1) —( Coefficient of z)
Sum of zeroes = 3 +(-1) = F = = GeFo
_ 4 -4 Constant term
Product of zeroes— 3 (—1) = 3 = oot
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Q2 Find a quadratic polynomial each with the given numbers as the sum and product of its zeroes
respectively.

@) 3,1
(ii) v/2, &
(iii) 0, V5
(iv) 1,1
M =11

Answer. (i) Let and % are the zeroes of the polynomial az? + bz + ¢, then we have

—b
On comparing, aff = —1 = — =

a=4,b=-1,and c=-4

(ii) Let and R are the zeroes of the polynomial az? + bz + ¢, then we have

a+ﬂ:\/§:?’:,)£=;b

a
On comparing,

a:3,b:—3\/§andc:1
Hence, the required quadratic polynomial is 2 + 0.z + /5

(iii) Let a and are the zeroes or the polynomial axz? + bz + c. then we have



—b
a

on comparing a8 = V5 = é —c

a

Hence, the required quadratic polynomial is : 24+0.2+ V5

(iv) Let a and are the zeroes Of the polynomial az? + bz + ¢, then we have

1 —b
atf=l=1=7
C
on comparing,a =1, b= —landc=1

Hence. the required quadratic polynomial is 2> — z + 1

(v) Let a and are the zeroes Of the polynomial az? + bz + ¢, then we have
-1 —b

on comparing,

a=4,b=1,and c=1

Hence. the required quadratic polynomial is 422 + = + 1

(vi) Let a and are the zeroes Ofthe polynomial axa + bx + ¢, then we have
4 —b
1
on comparing ,
a=1, b=-4 and c=1
Hence, the required quadratic polynomial is 22 — 4z + 1

|| — |

<
a
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Exercise 2.3

Q1 Divide the polynomial p(x) by the polynomial g(x) and find the quotient and remainder in each
of the following :

p(z) =23 - 32>+ 52 -3, g(z)=x>—-2
p(x) =z 32>+ 4z +5, glx)=2>+1—-2
p(z) =z -5z +6, g(x)=2— 2z’

Answer. (i) p(z) = 23 — 3z? + 5z — 3, g(z) = 22 — 2



x—3

-] A 1 5 =
=2 x =3x"+5x=3
3
x -2y

- e

=3x" +Tx=3
—3x* +6
e -

Tx -9

Quotient = x - 3

Remainder = 7x - 9

(ii)
p(z) =z -3z +4z+5=2"+0.2° — 32> + 42+ 5
gz)=2>+1—-z=2>—-z+1

Cx=3
¥ —x+ I_;Il 102 —3x" +4x4+5

- X
= g _
¥ —4x® +4x+5
X -x+ x
o I
—3x*+3x +5
B g
+ - +
8

Quotient = x* + x — 3
Remainder = 8
(iii)
p(z) =2* -5z +6=2x*+ 022 — 5z + 6
qglz) =2 -2 = —22+2
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Q2 Check whether the first polynomial is a factor of the second polynomial by dividing the second
polynomial by the first polynomial:

(3)t* — 3,2t* + 3t3 — 2t — 9t — 12

(i) z? + 32 + 1,32 + 53 — 722 + 2z + 2

(i) 23 — 3z +1,2° — 423 + 22 + 3z + 1

Answer. ()t? — 3,2t* + 3t3 — 2t2 — 9t — 12
?-3=t2+0.t—3

2t +31+4
F+u;—3) 5i%438 —9F 018
2040 =061
il ;
3 +4rr -9r—12
3 +007 -9
= = o
47 +0r-12
4 +01-12
- = +
0

Since the remainder is o,
Hence,t? — 3 is a factor of 2¢* + 3¢3 — 2t2 — 9t — 12
(i1)

22 4+ 3z +1,3z* + 523 — Tx? + 22 + 2



—dx+2

i ¥
+5x -Tx +2x+2

aX

-
i |
-
oF

e LR 1:: x!

3xt + 95t + 357

—4x* —10x* +2x+2
-4’ —12x% - 4x
+ o+ +
2x° 4+ 6x+2
2% +6x+2
0
Since the remainder is O,

s 1 Tan . o - u 2
Hence, ¥ +3x+ljs a factor of 3x +5x —/x +2x+2,

(iii)
-3z +1,2° -4z + 2> + 3z + 1
. x =1
¥ —3x+1) x°—4x’ +27 +3x+1

5 a.d |
X =3x +x

-x +3x+1

-x +3xr=]

Since the remainder #9,

1 : 5 3 2 -
Hence, » —3x+ljs not a factor of x —4x +x +3x+1,
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Q3 Obtain all other zeroes of 3z* + 62 — 222 — 10z — 5, if two of its zeroes are \/g and — %

Answer. p(z) = 3z* + 623 — 222 — 10z — 5

Since the two zeroes are \/g and — \/E,
g <a: - g) (zz: + \/§> — (2* - 3) isafactor of 32" + 6a° — 22° ~ 10z — 5.

Therefore, we divide the given polynimial by 2> — %



3x° +6x 43
'+ 6 -2 < 10x =5

w

| L

x* +0x-

(]

3 + ﬂ.r: - 5_1'3
6x  +3x —10x-35
6" +0x* ~10x
- =+

3x- +0x-5
3 +0x—5
- e

0

. . f £
Ix' +6x" -2x° -10x-5 | ¥’ ':'[]*f+h\'+})
\ 3

o’

-

x - (1 + 2x + i)

3

=
. |

e |

We factorize x +2x+1
=(x+1)
Therefore, its zero isgiven by x +1 =0

XxX=-1

(x+1)

As it has the term , therefore, there will be 2 zeroes at x = -1,

Hence, the zeroes of the given polynomial are \/g , — \/g ,—land — 1.
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Q4 On dividing ® — 3z + x + 2 by a polynomial g(x), the quotient and remainder were x-2 and -2
x+4, respectively. Find g(x).

Answer.

p(z) =2* — 32>+ +2 (Dividend)
g(x) =7 (Divisor)

Quotient = (z — 2)

Remainder = (—2z + 4)

Dividend = Divisor * Quotient + Remainder



23— 322+ z+2=g(x) x (x —2) + (—2z +4)

3 —3x2+z+2+2x—4=g(z)(z—2)

z3 — 322 4+ 3z — 2 = g(z)(z — 2)

g(z) is the quotient when we divide (z* — 3z% 4+ 3z — 2) by (z — 2)

X =x+]

-|I' i = 1 - -
=] X —3 +IX¥— 4
3
x'—=2x
- +
- X +3x-2
X T X
- -
-L-_'!'
x =2
- =
0
L g(x)=|x —\'*1)
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Q5 Give examples of polynomial p(x),g(x),q(x) and r(x) which satisfy the division algorithm and
(i) deg p(z) = degq(x)

(ii) deg g(z) = degr(x)

(iii) deg r(z) = 0

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

polynomials with

g(z) # 0, then we can find polynomials g(z) and 7(z) such that
p(z) = g(z) x q(z) + r(z)

where r(z) = 0 or degree of (z) < degree of the variable in the
polynomial.

(i) deg p(z) = deg g(z)

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 of 622 + 2z + 2 by 2.



Here, p(z) = 622 + 2z + 2

g(z) =2

glz)=3z>+z+landr(z) =0

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

p(z) = g(z) x g(z) + r(z)
6x2+2w+2:2(3w2+w—{—1)

=622+ 2z + 2

Thus, the division algorithm is satisfied.

(i) deg g(x) = degr(z)

Let us assume the division of 3 + z by 2,

Here, p(z) = 23 + =

g(x) = 2?

g(z) =z and r(z) =

Clearly, the degree of g(x) and 7(z) is the same i.e., 1.
Checking for division algorithm,

p(z) = g(z) x q(z) + r(z)
2 +x= (ac2) XxT+x
2rtr=23+¢z

Thus, the division algorithm is satisfied.

(iii) deg r(z) = 0

Degree of remainder will be 0 when remainder comes to a constant.
Let us assume the division of 3 + 1 by z? .

Here, p(z) = 23 + 1

g(x) = 2?

g(z) =z andr(z) =1

Clearly, the degree of r(z) is 0 .
Checking for division algorithm,

p(z) = g(z) x q(z) + r(z)

4+ 1= (acz) XxzT+1

2 +1=x4+1

Thus, the division algorithm is satisfied.
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Exercise 2.4



Q1 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:

() 22 + 2% — 5x+2,;,1 —2

(i) z° — 422 + bz — 2;2,1,1

Answer.
(i) P(z) = 223 + 2* — bz + 2

Zeroes for this polynomial are ; ,1,—2

P()=2(2) + (3) = (3) 2

p(1)=2x134+12-5x1+42

p(=2) =2(-2)° + (-2)* = 5(-2) + 2
:—16+4+10—|—2—0
Therefore, =,1, and — 2 are the zeroes of the given polynomial.
Comparing the given polynomial with az® + ba? + cx + d, we obtain a = 2,
b=1,c=-5,d=2

Wecantakea:%,ﬂzl,y:—2
at+B+y=3+1+(-2)=—3=—>

aﬂyzéxlx(—2):__1:_:_
Therefore, the relationship between the zeroes and the coefficients is

verified.

(ii) p(z) = 2® — 42 + bz — 2

Zeroes for this polynomial are 2,1,1 .
p(2) =2° —4(2%) +5(2) -
=8-16+10—-2=0
p(1) = 1% —4(1)2 +5(1) — 2
=1-4+5-2=0

Therefore, 2, 1,1 are the zeroes of the given polynomial.
Comparing the given polynomial with az® + bz? + cx + d, we obtaina = 1
b=—-4,c=5d= -2



Verification of the relationship between zeroes and coefficient of the

given polynomial
Sum of zeroes2 +1+1 =4 = 7(;4) — %b
Multiplication of zeroes taking two at a time = (2)(1) + (1)(1) + (2)(1)

B ¢

—24+1+42=5"1""¢

_ (2 —d
Multiplication of zeroes =2 x1x1=2""1 ~—«
Hence, the relationship between the zeroes and the coefficients is

verified.
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Q2 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 be az® + bx? + cx + d and the zeroes be «, 3, and

It is given that
b

at+pB+y=2==
aB+pytay="T==<

—14 —d
afy=—4 =+

Ifa=1, thenb=—-2,c=-7,d=14
Hence, the polynomial is 23 — 222 — 7z + 14.

Page : 36 , Block Name : Exercise 2.4

Q3 If the zeroes of the polynomial z® — 32%> +z + 1 are a — b,a,a + b, find a and b.

Answer.
p(z) =2 —-3z>+z+1
Zeroes are a-b,a+ta+b
comparing the given polynomial with pz3® + gx2 + rz + t,we obtain
p=1,q=-3,r=1,t=1
sum of zeroes = a-b+a+a+b
_Tq = 3a
—(1—3) — 34
3=3a
a=1
The zeroes are 1-b,1,1+b
Multiplication of zeroes =1(1-b)(1+b)

L=1-%
7 )
—T':il——b

1—-0=-1




1+1=10
b= 12
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Q4 If two zeroes of the polynomial z* — 62® — 2622 + 138z — 35 are 2 + \/g,ﬁnd other zeroes.

Answer. Given that 2 + /3 and 2 — /3 are zeroes of the given polynomial.
Therefore, (z —2 — vV3)(z —2+V3) =2? +4 — 4z — 3

=z? — 4z + 1 is a factor of the given polynomial

For finding the remaining zeroes of the given polynomial, we will find the quotient by dividing
zt — 62® — 262% + 1382z — 35 by 2® — 4z + 1

x*=2x-35
] = R L
*—dx+1) x* —6x" —26x° +138x—35
Fl
=4+ X
+

2x" =27x" +138x-135

2x” + 8x° 2x

+ - +

~35x° 4+140x-35
-35x +140x-35
¢ - +

Clearly, x* —6x"-26x" +138x-35 = (x* —dx+1 )(x* —2x-35)

“

It can be observed that * ~2*=3%) is aiso a factor of the given

polynomial.

P (,r:—l.':—BS_] . {,:.-—?_}{.r+5_}|

Therefore, the value of the polynomial is also zero when *—7=0¢r
x+5=0

Orx=7or -5

Hence, 7 and -5 are also zeroes of this polynomial.
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Q5
If the polynomial z* — 6z® + 1622 — 25z + 10 is divided by another polynomial 2> — 2z + k

the remainder comes out to be  + a, find k£ and a.

Answer.
By division algorithm,
Dividend = Divisor x Quotient + Remainder
Dividend - Remainder = Divisor x Quotient
z* — 62° + 162> — 252 + 10 — z — a = z* — 62° + 162 — 262 + 10 — @ will be perfectly
divisible by z? — 2z + k .
Let us divide z* — 62 + 1622 — 26z + 10 — abyz? — 2z + k

x*=dx+(8=k)

' =2v+ ;'{::u ' —6x +16x -26x+10-a
=2+ Ex

__l,_ -

— 45 +(16—k)x" = 26x

—4x’ + 8" — dhx

- ;
(8—k)x" —(26-4k)x+10-a
(8—&)x' —(16—2k)x+(8k—Kk’)

- - —

(—10+2k)x+(10—a—8k +£7)

~104+ 2k T, I -y Ty
It can be observed that (—10+2k)x+(10-a=8k+&) o o o
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