Chapter : 2. POLYNOMIALS

Exercise : 2A

Question: 1

Find the zeros of
Solution:

Let f(x) = x% + 7x + 12
Put f(x) =0
x2+7x+12=0
x2+4x+3x+12=0
3x+4)+x(x+4)=0
B+x)x+4)=0
Sox=-4orx=-3

Now,

— fficientofx
sum of zeroes = -3 + (-4) = -7= “S2SHCIENIOTX
coefficient of x2

12 tantter
Product of zeroes = (-3) x (-4) — == — fonsamtterm
1 coefficient of x*

Hence, relationship verified.
Question: 2

Find the zeros of
Solution:

Let f(x) = x% + 2x - 8
Put f(x) = 0
x2+2x-8=0

x2 +2x-4x-8=0
Xx+2)-4x+2)=0
2+x)x-4)=0
Sox=4orx=-2

Now, sum of zeroes =-2 +4 =2 =
coefficientof x®

g tant ter
Product of zeroes = (4) x (-2) = = — fonstantierm
1 coefficient of x2

Hence, relationship verified.
Question: 3

Find the zeros of

Solution:

Let f(x) = x% + 3x - 10

Put f(x) = 0

x2 +3x-10=0



x? +5x-2x-10=0
xx+5)-2x+5)=0
G+x)x-2)=0
S.x=-borx=2

- fficientofx
Now, sum of zeroes = -5 + (2) = -3 = 2= =9~
coefficient of x

constant term

Product of zeroes = (-5) x (2) = 1—10 R
Hence, relationship verified.
Question: 4

Find the zeros of

Solution:

Let f(x) = 4x2 - 4x - 3

Put f(x) =0

4x2-4x-3=0

4x%-6x +2x-3=0
2x(2x-3)+ 1(2x-3) =0
2x+1)(2x-3)=0

13
- K= ?.OIX_Z

Now, sum of zeroes = (— g) + G)= 1=

—coefficientofx

coefficientof x®

1 3 —3 constant term
Product of zeroes = (— —) x (—) ==—"" "
2 2 4 coefficient of x*

Hence, relationship verified.
Question: 5

Find the zeros of

Solution:

Let f(x) = 5x? - 4 - 8x

Put f(x) = 0

5x2-8x-4=0

5x2-10x + 2x-4 =0
5x(x-2)+ 2(x-2)=0
5bx+2)(x-2)=0

5 2
“ X = 20rX = ——
5
2 a8 - fficientof x
Now, sum of zeroes =2 + (_ _) — £ — Zcoelficientolx
5 5 coefficient of %2
2 —4 tant ter
Product of zeroes = (2) x (—2) = =t = Sonstantiemn
5 5 coefficient of x®

Hence, relationship verified.
Question: 6

Find the zeros of



Solution:

Let f(x)= 2V3 x? - 5x + V3

Put f(x) =0

2V3x2—5x+ V3 =0
2V3x2—2x— 3x+ V3 =0
2x(V3x— 1) = V3(3x—1) = 0

(V3x— 1) (2x—+3) =0

r = % or v = % After rationalizing the denominator, we get,
V3 V3

"X =— 0TX =—
3 2

Now,

sum of zeroes — V3 + V3 . 543 _ —coefficient of x

6 coefficient of x*

Product of zeroes — (ﬁ) x (3) _ 1 _ constantterm
3 2 coefficient of x*

Hence, relationship verified.
Question: 7

Find the zeros of

Solution:

Let f(x) = 2x% - 11x + 15
Put f(x) = 0

2x%-11x+ 15=10
2x%-6x-5x+15=0
2x(x-3)-5(x-3)=0
(2x-5)(x-3)=0

3 5
~ X = 30rx = —
2
3 11 - fficient of »
Now, sum of zeroes = 3 + (2 )= 1} = cocfficientof
2 2 coefficientof x®
3 —135 constant term
Product of zeroes = (3) x (-) =0 _ 0
2 2 coefficient of x®

Hence, relationship verified.
Question: 8

Find the zeros of

Solution:

Let f(x) =4x2 - 4x + 1 8x
Put f(x) =0

4x2-4x+1=0

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

2x-1)2=0



Now,

1 1 — fficient of
sum of zeroes =2 + (_)= | — Ccoefficientofx

2 coefficient of x*

1 1 1 constant term
Product of zeroes = (—) % (—) =-=——"""""
2 2 4  coefficientofx®

Hence, relationship verified.
Question: 9

Find the zeros of

Solution:

Let f(x) = x2 -5

Put f(x) = 0

x2-5=0

(x-V5) (x+V5) =0
Sox=V5o0rx =-/5

—coefficient of x

Now, sum of zeroes = /5 + [—\,f_ 0 =

coefficient of x*

constant term

5) =
Product of zeroes = (/5) x (—/5) = % D ———
Hence, relationship verified.
Question: 10
Find the zeros of
Solution:
Let f(x) = 8x? - 4
Putf(x) =0
8x2-4=0
(2v2x-2) (2V2x+2) =0

1 1
X =—/—=0rx = ——
V2 V2
1 1 — fficient of »
Now, sum of zeroes = — + (_ —_) _ ( = —coefficientofx
W2 V2 coefficient of x2
1 -1 tant t
Product of zeroes — (_) x (_ 7) _ T1_ constantterm
2 b coefficient of x?

Hence, relationship verified.
Question: 11

Find the zeros of

Solution:

Let f(x) = 5y2 + 10y

Putf(x) =0

5y2 + 10y = 0

Gy (y+2)=0

Sox=0orx=-2



- fficient of »
Now, sum of zeroes = 0 + (—2) = —2 = —— "2~
coefficient of x2

Product of zeroes — (0) X (_2) —0= constant term

coefficient of %2

Hence, relationship verified.
Question: 12

Find the zeros of

Solution:

Let f(x) =3x2 -x -4

Put f(x) = 0

3x2-x-4=0
3x?-4x+3x-4=0
x(3x-4)+ 1(3x-4)=0
x+1)Bx-4)=0

1 4
“ X = —1lorx =—
3
4\ 1 —coefficient of 3
Now, sum of zeroes = —1 + (—) — - — cocclentoly
3 3 coefficient of x2
£\ -a tant ter
Product of zeroes = (—1) x (—) — T~ _ constantterm
3 3 coefficient of x2

Hence, relationship verified.

Question: 13

Find the quadrati

Solution:

Leta=2andp = -6

Now, Sum of zeros, x + p=2-6 =-4
And, product of zeroes, afp = 2(-6) = -12
We know that,

Required polynomial = x%-(a + B) x + off
= x%-(- 4)x + (-12)

=x% + 4x - 12

—coefficient of x

Now, sum of zeroes =2 + (—6) = —4 = ———
coefficient of x2

Product of zeroes = (2) X (—6) - _12 = constant term

coefficient of x2

Hence, relationship verified.
Question: 14

Find the quadrati

Solution:
2 1
Leta =-andp = —-
3 4
2 1 9-3 5
Now, Sum of zeros, a + f == e
3 4 12 12

And, product of zeroes, aff = G) (— 3) = —



We know that,

Required polynomial = x%-(a + B)x + of

_ 2 5 l
¥ 12576
=12x2 - 5% - 2

2 1 —coefficient of x
Now, sum of zeroes == + (—-)=5/12 = —Ccoemicient of X
3 4 coefficient of x2

2 1 1 tant ter
Product of zeroes = (5) % (— —) — - fensamrerm

4 6  coefficient ofx?

Hence, relationship verified.

Question: 15

Find the quadrati

Solution:

Let the zero of the polynomial be o and B
According to the question,

axa+p=28

af =12

~fx)=x% - (a + B)x + (af)
=x? - 8x + 12

..required polynomial f(x) = x2-8x + 12
Put f(x) = 0

x2-8x+12=0

x2-6x-2x + 12 =0
X(x-6)-2(x-6)=0

x-6)x-2)=0

XxX=6o0rx=>2

Question: 16

Find the quadrati

Solution:

Let the zero of the polynomial be o and B
According to the question,

a+p=0

opf =-1

S f(x)= %2 - (a + B)x + (aP)

=x2-0x-1

..required polynomial f(x) = x2 - 1
Putf(x) =0

x2-1=0



x-1Dx+ 1)=0

x=1lorx=-1

Question: 17

Find the quadrati

Solution:

Let the zero of the polynomial be o and B
According to the question:

Sum of zeroes:

5
D:—I—B:E

Product of zeroes:
afp =1

we know, A quadratic equation can be formed using its sum of roots and product of roots with the
form

S f(x)= %2 - (a + B)x + (aP)

N
=X 2X

5

.. required polynomial f(x) = x2 — Sx+ 1
Put f(x) =0

x?-(5/2)x + 1= 0

2x2-5x+2=0

2x%-4x-x+2=0

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

x-2)2x-1)=0

x=2o0rx=1/2

Question: 18

Find the quadrati

Solution:

Let the zero of the polynomial be o and B

According to the question,

a+p=v2
1
G(B—g
f(x)=x% - (a + B)x + (ap)
1
=x? —xﬁx—lrg

.. required polynomial f(x)= x2 - V2 x + 1/3
Putf(x) =0
x2-vV2x+1/3=0

3x2-3V2x +1=0



Question: 19

2 2-9 7 —coefficient of x
If Now, Sum of zeros == + (—3)="—= —- = _ Zcoeticientol X
3 3 3 coefficient of x*
7 7
= ——=——
a
J.a=3(31)
2 2 tant ter 2 b .
Product of zeroes = (—) x (-3)=—-=—"T "2 _ _Z_ 2 (Fromi)
3 1 coefficient of x2 1 3

b= -6

Question: 20

If(x+a)isaf

Solution:

Since, x + a is a factor of 2x% + 2ax + 5x + 10

S.x+a=0

X =-a

Putx = -ain 2x% + 2ax + 5x + 10 = 0

2(-a)? + 2a(-a) + 5(-a) + 10 = 0

2a%-2a’-5a+10=0

-5a=-10

a=2

Question: 21

One zero of the p

Solution:

It is given in the question that,

x = 2/3 is one of the zeros of the given polynomial 3x3 + 16x2 + 15x - 18
We have, x = 2/3

x-2/3=0

To find the quotient we have to divide the given polynomial by x - 2/3

3x7 +18x +27
x—:)3x3—16x3—15x—18

)

gl

3%’ —2x

18x° +15x

18x° —12x

27x —18
27x —18

0

Quotient = 3x2 + 18x + 27



S.3x2 +18x+27 =0
3x2 +9x + 9x + 27 =0
X+3)+9xx+3)=0
x+3)3x+9)=0
x+3)=00r(3x+9)=0

Hence,x=-3 orx=-3

Exercise : 2B

Question: 1

Verify that 3, -2

Solution:

It is given in the question that,
p(x)=x3—2x2—5x+6

Also, 3, -2 and 1 are the zeros of the given polynomial
SpB)=3)3-23)2-53)+6
=27-18-15+6

= 33-33

=0

p(-2)=(2)3-2(-2)2-5(2) +6
=-8-8+10+6

=-16 + 16

=0

And, p (1) = (1)3-2(1)>-5(1) + 6
=1-2-5+6

=7-7

=0

Verification of the relation is as follows:
Letusassumeg=3,=-2andy=1
a+pB+y=3-2+1

=2

. Coefficient of x* 2
= —-=2=dq + |3+?'

Coefficient of x® 1

Also, aff + By + ay =3 (-2) + (-2) (1) + 1 (3)

=-6-2+3
=-5
. Coefficient of x 5

" Cocticentor® — 1= o =of + By + ay
And, afy =3 x (-2) x 1

=-6

constant term

-

" Coefficient of x¥



Question: 2

Verify that 5, -2

Solution:

It is given in the question that,
p (x) = 3x3-10x%-27x + 10

Also, 5, -2 andg are the zeros of the given polynomial

S.p(5) =3(5)3-10(5)%-27(5) + 10
=3 x 125-250-135 + 10

= 385 - 385

=0

p(-2) =3(-2)3-10(-2)2-27(-2) + 10
=-24-40 + 54 + 10

=-64 + 64

=0

And, p (g) =3 (§)3 - 10 @2 21 (g) + 10

1 10 9 + 10
=55 -
1_10 9 + 10
9 9
9 9
=1_1
9 9
=0

Verification of the relation is as follows:
Letusassumea =5,B=-2andy=1/3
a«+p+y=5-2+13==

Coefficient of x* _ (—10) 10

Coefficient of & 3

=a+pB+y

Also, af + By + ay = 5 (-2) + (-2) (? + (g) (5)

=-27/3
=-9
%= —§= —9=xy + yz + X
And, aBy = 5 x (—2) x §=—§
constant term 10
" Coefficient of x> 3 apy

Hence, verified
Question: 3
Find a cubic poly

Solution:



Let the zeros of the polynomial be a, b and ¢
Wherea=2,b=-3andc=4

The cubic polynomial can be calculated as follows:
x3-(a+ b+ c)x% + (ab + bc + ca)x - abc

Putting the values of a, b and c in the above equation we get:
=x3-(2-3+4)x>+(-6-12+ 8)x- (- 24)

= x3 - 3x% - 10x + 24

Question: 4

Find a cubic poly

Solution:

Let the zeros of the polynomial be a, b and c
Wherea=1/2,b=1andc=-3

The cubic polynomial can be calculated as follows:
x3-(a+b+c)x?+ (ab + bc + ca) x - abc

Putting the values of a, b and c in the above equation we get:
=x3-(1/2+1-3)x?+ (1/2-3-3/2)x - (- 3/2)

= x3 - (-3/2) x? - 4x + 3/2

=2x3 + 3x2-8x + 3

Question: 5

Find a cubic poly

Solution:

The required cubic polynomial can be calculated as:

x3 - (Sum of the zeros) x% + (Sum of the product of the zeros taking two at a time) x - Product of
Zeros

It is given that, sum of the product of its zeros taken two at a time, and the product of its zeros as
5, -2 and -24 respectively

Putting these values in the equation, we get:
x3 - 5x% - 2x + 24

Question: 6

Find the quotient

Solution:

It is given in the question that,

f(x) =x3-3x?+5x-3

And, g (x) = x2 -2



Xx-3
X—:)X3 3x7+5x -3
X —2x
—3x?+7x-3
—3x? 46
Tx -9

Hence,

Quotient q (x) =x-3
Remainderr (x) = 7x -9
Question: 7

Find the quotient
Solution:

It is given in the question that,
fx) =x*-3x>+4x+5

And,g(x)=x2+1—x

-

X" +x-—3
2 1 3 2
X —X—l)X +0x —3x"+4x +5
' o xP ey’

X —X +X
—3x7+3x+5
—3x% +3x-3

8

Hence,

Quotient q (x) = x% + x- 3

Remainderr (x) = 8

Question: 8

Find the quotient

Solution:

It is given in the question that,
fx)=x*-5x+6=x*+0x3+0x2-5x+ 6

And,g(x)=x2+1—x



Hence,

Quotient q (x) = x? - 2
Remainder r (x) = 5x + 10
Question: 9

By actual divisio

Solution:

It is given in the question that,
f(x) =2x*+ 3x3-2x2 - 9x - 12
And, g (x) =x3-3

3x+4
—-9x 12

o2
X7

3x° +4x7 —9x —12

3x? —9x

4x- -12

x’ -12

Hence,

Quotient q (x) = 2x2 + 3x + 4

Remainderr (x) = 0

As the remainderis 0

. x% - 3 is a factor of 2x* + 3x3 - 2x% - 9x - 12
Question: 10

On dividing 3x

Solution:

We know that,

According to the division rule, we have



Dividend = Quotient x Divisor + Remainder
Here, we have:

Dividend = 3x3 + x2 + 2x + 5

Quotient = 3x -5

Remainder = 9x + 10

Putting these values in the formula, we get
3x3+x2 +2x+5=3x-5xg (x) + 9x + 10
3x3 +x2 4+ 2x +5-9x-10 = (3x - 5) x g(x)

3x3 + x2-7x-5=(3x-5) X g (X)

_ 3x3+x2-Tx-5
g = B —

x:' +2x+1
3x—5}3x3 +x2—7x =5
3x3—5x3
6x° —Tx—5

6x° —10x
3x-—5
3x—5

0

.'.g(x)=x2+2x+ 1
Question: 11

Verify division a

Solution:

It is given in the question that,
f(x) =-6x3+x?+20x+8

g(x)=-3x2+5x+2



2x+ 3

2 = 3 2
_3x —>x—:)—6x +x2+20x +8

—6x> +10x% +4x

—9x? +16x +8
—9x%>+15x+6
X + 2|

.. Quotient =2x + 3

Remainder = x + 2

We know that, according to division rule:

Dividend = Quotient x Divisor + Remainder

Putting the values in the above formula, we get:

-6x3 +x2 +20x+8=(-3x>+5x +2) 2x + 3) + (x + 2)
-6x3 + x% + 20x + 8 = - 6x3 + 10x? + 4x - 9x% + 15x + 6 + X + 2
-6x3 + x% + 20x + 8 = -6x3 + x% + 20x + 8

Question: 12

It is given that

Solution:

Let us assume f (x) = x3 + 2x2 — 11x — 12

It is given in the question that, -1 is a zero of the polynomial
. (x + 1) is a factor of f (x)

Now on dividing f (x) by (x + 1), we get

x2 +xX+12
x—l}xs—sz—llx—li

X~ +X
—-12x -12
—-12x -12

f(x) =x3+2x2 - 11x - 12

=(x+1)x2+x-12)



=x+1) {x*+4x-3x - 12}
=x+1D){xx+4)-3xx+4)}
=@x+1)x-3)(x+4)

Sfx) =0

x+1)(x-3)x+4)=0
x+1)=00rx-3)=0o0r(x+4)=0
x=-lorx=3o0orx=-4

Hence, zeros of the polynomial are -1, 3 and -4
Question: 13

If1 and -2 are t

Solution:

Let us assume f (x) = x3 - 4x% - 7x + 10

As 1 and - 2 are the zeros of the given polynomial therefore each one of (x - 1) and (x + 2) is a
factor of f (x)

Consequently, (x - 1) (x + 2) = (x2 + x - 2) is a factor of f (x)
Now, on dividing f (x) by (x2 + x - 2) we get:

Xx—35
X~ —X—Z)x3—4x"—?x—10

3 2
XTHX - 2x

~5x% - 5x+10

~5x% - 5x+10

fx)=0

x?+x-2)(x-5=0
x-1DE+2)x-5=0
Sox=lorx=-20rx=5

Hence, the third zero is 5

Question: 14

If 3 and -3 are t

Solution:

Let us assume f (x) = x* + x3 - 11x? - 9x + 18

As 3 and - 3 are the zeros of the given polynomial therefore each one of (x + 3) and (x - 3) is a
factor of f (x)

Consequently, (x - 3) (x + 3) = (x2 - 9) is a factor of f (x)

Now, on dividing f (x) by (x2 - 9) we get:



-

X" +x-2
x?—ﬂx4—x?—ux3—9x—18

x3 —0x
2% +18
2% +18
0
fx)=0

x> +x-2)x*-9)=0

x-1D)E+2)x-3)x+3)=0
Sox=lorx=-2o0rx=30rx=-3

Hence, all the zeros of the given polynomial are 1, -2, 3 and -3
Question: 15

If2and -2 are t

Solution:

Let us assume f (x) = x* + x3 - 34x2 - 4x + 120

As 2 and - 2 are the zeros of the given polynomial therefore each one of (x - 2) and (x + 2) is a
factor of f (x)

Consequently, (x - 2) (x + 2) = (x2 - 4) is a factor of f (x)

Now, on dividing f (x) by (x2 - 4) we get:

x2+ x-30

2 i i = S
x‘—-iJf +X —34x —4x+120

x° -30x% -4x +120

3

X’ —4x
—-30x° +120
—30x° +120

0

fx)=0
(x2 +x-30)(x2-4)=0

(x2 + 6x-5%x-30) (x-2) (X + 2)



xXx+6)-5x+6)]x-2)x+2)
x-5)x+6)xx-2)x+2)=0
S.Xx=5orx=-6orx=20rx=-2

Hence, all the zeros of the given polynomial are 2, -2, 5 and -6
Question: 16

Find all the zero

Solution:

Let us assume f (x) = x% + x3 — 23x2 — 3x + 60

As V3 and -V3 are the zeros of the given polynomial therefore each one of (x - v3) and (x - v3) is a
factor of f (x)

Consequently, (x - V3) (x + V3) = (x2 - 3) is a factor of f(x)

Now, on dividing f (x) by (x2 - 3) we get:

.

x“+x-20
x-‘—3)x4—x3—23x3—3x—60
4 2

X —3x
—20x° + 60
_20x> +60

0

fx)=0

x?>+x-20)(x*-3)=0

(x? + 5x - 4x - 20) (x? - 3)

[x (x + 5) - 4 (x + 5)] (x? - 3)

(x-4)(x+5) x-3)x+3)=0
Sox=4orx=-50rx=,/30rx=-,/3

Hence, all the zeros of the given polynomial are /3, -\/3, 4 and - 5

Question: 17

Find all the zero

Solution:

Let us assume f (x) = 2x% - 3x3 - 5x2 + 9x - 3

As /3 and - /3 are the zeros of the given polynomial therefore each one of (x - /3) and (x + /3) is
a factor of f (x)

Consequently, (x - /3) (x + /3) = (x2 - 3) is a factor of f (x)

Now, on dividing f (x) by (x2 - 3) we get:



2x% —3x+1
X —3):;-;4 _3x° —5x2 +9x—3

2%’ —6x°
—3x° +9x -3
_3x’10ox
x° -3
x -3
0
fx)=0

2x2-3x2-5%x24+9x-3=0
(x2-3)(2x2-3x+1)=0
(x2-3)(2x2-2x-x+1)(2x-1) (x-1)=0

(x-y3) x+3)(2x-1)(x-1)=0

.'.x=¥!§orx=-w!§0rx=§orx=1

Hence, all the zeros of the given polynomial are /3, -\/3, ; and 1

Question: 18

Obtain all other

Solution:

Let us assume f (x) = x* + 4x3 — 2x2 - 20x - 15

As (x-V5) and (x-V5) are the zeros of the given polynomial therefore each one of (x-V5) and (x +
Vv5) is a factor of f (x)

Consequently, (x-V5) (x + V5) = (x2 - 5) is a factor of f (x)

Now, on dividing f (x) by (x2 - 5) we get:

2x>—3x+1
x> —s}f +ax} —2x% —20x —15
4 2

X —-5x

4x%° +3x° —20x —15

4%’ —20x

fx)=0



x* +4x3-7x2-20x-15=0

(x?>-5)(x*+4x+3)=0

X-V5)x+VH)(x+1)x+3)=0
S.x=Vhorx=-vborx=-lorx=-3

Hence, all the zeros of the given polynomial are V5, -V5, -1 and - 3
Question: 19

Find all the zero

Solution:

Let us assume f (x) = 2x* - 11x3 + 7x% + 13x - 7

As (3 + v2) and (3- v2) are the zeros of the given polynomial therefore each one of (x + 3 + v2)
and (x + 3 - V2) is a factor of f (x)

Consequently, [(x - (3 + V2)1[(x - (3 -V2)

=[(x-3)- V2] [(x - 3) + V2]

= [(x - 3)2-2] =x% - 6x + 7 is a factor of f (x)

Now, on dividing f (x) by (x2 - 6x + 7) we get:
x> +x -1

x’ —6x + ?}:x4 1%+ 7x 7+ 13x -7

4 3 2
2x —12x7 +14x

f(x)=0

2x*-11x3 + 7x2 + 13x-7=0

x2-6x+7) (2x2+x-1)=0
X+3+V2)x+3-v2)(2x-1)x+1)=0
S.ox=-3-v2orx=-3+V2orx=12o0orx=-1

Hence, all the zeros of the given polynomial are (-3 -v2), (-3 + v2), 1/2 and - 1

Exercise : 2C

Question: 1
If one zero of th

Solution:
It is given in the question that, zero of the polynomial x2 - 4x + 1 is (2 + \V3)

Let the other zero of the polynomial be a



We know that,

Sum of zeros = = (Coeficient of x)

Coeficient of x®

.'.2+\/3+a=L;‘LJ

a=2-V3

Hence, the other zero of the given polynomial is (2 -v3)
Question: 2

Find the zeros of

Solution:

We have,

fx)=x>+x-p(+1)
f=x>+@P+1-px-pp+1)
=x’+(p+1Dx-px-p(+1)
=x[x+@E+Dl-plx+(p+1)]

=[x+ (@+1]x-p)

To find the zeroes of f(x), let f (x) = 0
x+(P+D]IEx-p)=0
[x+(pP+1)]=0o0r(x-p)=0
x=porx=-(p+1)

Hence, the zeros of the given polynomial are p and - (p + 1)
Question: 3

Find the zeros of

Solution:

We have,

f(x) =x%-3x-m (m + 3)

Now, by adding and subtracting px, we get
f(x) =x%-mx-3x +mx-m (m + 3)
=x[x-(m+ 3)]+m[x-(m+ 3)]
=[x-(m+ 3)] X+ m)

SLfx =0

[x-m+3)]+m)=0
[xX-m+3)]=0orx+m)=20
XxX=m+30rx=-m

Hence, the zeros of the given polynomial are - m and m + 3
Question: 4

Find «, B are the

Solution:

It is given in the question that,

ax+p=6



And, of =4
We know that,

If the zeros of the polynomial are q and p then the quadratic polynomial can be found as x2 - (
a+ B)x+af ()

Now substituting the values in (i), we get
x2 - 6x + 4

Question: 5

If one zeros of t

Solution:

It is given in the question that,

One of the zero of the polynomial kx? + 3x + k is 2
.. It will satisfy the above polynomial
Now, we have

k(2?2+3R2)+k=0

4k +6+k=0

5k+6=0

5k =-6

S k=-6/5

Question: 6

If 3 is a zero of

Solution:

It is given in the question that,

One of the zero of the polynomial 2x% + x + k is 3
.. It will satisfy the above polynomial

Now, we have

232 +3+k=0

21+k=0

k=-21

Question: 7

If -4 is a zero o

Solution:

It is given in the question that,

One of the zero of the polynomial x2 - x- (2k + 2) is - 4
.. It will satisfy the above polynomial

Now, we have

(-4)2-(-4-Q2k+2)=0

16+4-2k-2=0

-2k =-18

k =18/2



S k=9
Question: 8
If 1 is a zero of
Solution:

It is given in the question that,

One of the zero of the polynomial ax? -3 (a-1)x-11is 1
.. It will satisfy the above polynomial

Now, we have

a(1)2-3@-11-1=0

a-3a+3-1=0

-2a=-2

“a=1

Question: 9

If -2 is a zero o

Solution:

It is given in the question that,

One of the zero of the polynomial 3x2 + 4x + 2k is - 2
.. It will satisfy the above polynomial
Now, we have
3(-22+4(-2)+2k=0
12-8+2k=0

44+2k=0

2k =-4

Sk=-2

Question: 10

Write the zeros o

Solution:

We have,
fx)=x2-x-6

=x2-3x+2x-6

Xx(x-3)+2x-3)

(x-3)(x+2)

fx)=0

x-3)x-2)=0

x-3)=0o0r(x-2)=0

x=30rx=2

.". The zeros of the given polynomial are 3 and - 2
Question: 11

If the sum of the



Solution:

It is given in the question that, zero of the polynomial kx% - 3x + 51is 1

Now by using the relationship between the zeros of the quadratic polynomial we have:

— (Coeficient of x)
Sum of zeros = ——— —
Coeficient of ¥

- (=3
k

=1 =

=k=3

Question: 12

If the product of

Solution:

It is given in the question that, zero of the polynomial x% - 4x + k is 3

Now by using the relationship between the zeros of the quadratic polynomial we have:

Sum of zeros = — (Coeficient of x}

Coeficient of x2
3 =k/l
k=3
Question: 13
If(x+a)isaf
Solution:
It is given in the question that,
(x + 4) is a factor of 2x% + 2ax + 5x + 10
Now, we have
x+a=0
X=-a
As (x + a) is a factor of 2x% + 2ax + 5x + 10
Thus, it will satisfy the given polynomial
2(¢a?+2a(-a)+5(-a)+10=0
-5a+10=0
a=2
Question: 14
If (a —Db), aand
Solution:
It is given in the question that, zero of the polynomial 2x3 - 6x2 + 5x - 7is (a - b), aand (a + b)

Now by using the relationship between the zeros of the quadratic polynomial we have:

Sum of zeros = = (Coeficient of x)

Coeficient of x2
a-b+a+a+b=((6))/2
3a=3
a=1

Question: 15



If x3

Solution:

Firstly, equating x% - x to O to find the zeros we get:
xx-1)=0

x=0o0rx-1=0

x=0orx=1

As x3 + %2 - ax + b is divisible by x2 - x

.. The zeros o x% - x will satisfy x3+x2-ax+b
Hence, (0)3 +02-a(0)+b=0

b=0

Also,

(1¥+1%2-a(1)+0=0

S.a=2

Question: 16

If « and B are th

Solution:

It is given in the question that, zeros of the polynomial 2x% + 7x + 5 are q and B

Now by using the relationship between the zeros of the quadratic polynomial we have:

— (Coeficient of x Constant term

Sum of zeros = ) and product of zeros =

Coeficient of x® Coeficient of x®

a + B=§andqg=§

S+ Btaf = -
Question: 17

State division al
Solution:

The Division algorithm for polynomials is as follows:

If we have two polynomials f (x) and g (x) and the degree of f (x) is greater than the degree of g
(x), where g (x) = 0 than there exist two unique polynomials g (x) and r (x) such that:

f(x) =g ®)x qx) + rXx)

where r (x) - 0 or degree of r (x) < degree of g (x)
Question: 18

The sum of the ze

Solution:

We know that,

We can find the quadratic polynomial if we know the sum of the roots and product of the roots by
using the formula:

x2 - (Sum of the zeroes)x + Product of zeros

Sox2 - (-1/2) x + (- 3)



2+1 3
X — X—
2

.. The required polynomial is x2 + gx -3
Question: 19

Write the zeros o

Solution:

We know that,

To find the zeros of the quadratic polynomial we have to equate the f (x) to 0

SLf® =0
6x2-3=0
3(2x2-1)=0
2x2-1=0
2x2 =1
x2 = 1/2
x=® 1/V2

Hence, the zeros of the quadratic polynomial f (x) are 1/v2 and -1/v2
Question: 20

Write the zeros o

Solution:

We know that,

To find the zeros of the quadratic polynomial we have to equate the f (x) to 0
Sfx) =0

4V3x? +5x-2v3 =0

4v3x% + 8x-3x-2V3 =0

4x (V3x+2)-v3(V3x+2)=0

(V3x+2)=00r(4x-v3)=0

2 ll_
X=-—0rx-= v3
V3 4

. . 2 2

Hence, the zeros of the quadratic polynomial f (x) are - = or V3

v 4

Question: 21

If a and B are th

Solution:

It is given in the question that,

Zeros of the polynomial x? - 5x + k are ¢ and

Also,

a-p=1

Now by using the relationship between the zeros of the quadratic polynomial we have:

— (Coeficient of x Constant term

) and product of zeros =

Sum of zeros = -
Coeficient of x® Coeficient of x®



a+ pB=5and a p = k/1

Now solving a- B=1 and a + p = 5, we get:
a=3andfB =2

Now, substituting these values in aff we get:
k=6

Question: 22

If « and B are th

Solution:

It is given in the question that,
Zeros of the polynomial 6x? + x - 2 are ¢ and

Now by using the relationship between the zeros of the quadratic polynomial we have:

— (Coeficient of x Constant term

) and product of zeros =

Sum of zeros = -
Coeficient of x2 Coeficient of x2

o + B=_?landa[3=—§

Now we have:

a B oo + B
B a”

_ o +B% + 2af—2ap
o

_ (o +p)*—2ap
o

_ () -2ed

| =

Question: 23
If « and B are th
Solution:

It is given in the question that,
Zeros of the polynomial 5x% - 7x + 1 are q and B

Now by using the relationship between the zeros of the quadratic polynomial we have:

— (Coeficient of x) and product of zeros = Constant term

Sum of zeros = _—
Coeficient of x® Coeficient of x®

a+ p=""Tandap=1

a + B=§andqg=

ul | e

Now, we have:

+

=

W=
=1
™



Il
wl el

~

Question: 24
If « and B are th
Solution:

It is given in the question that,
Zeros of the polynomial x2 + x - 2 are g and B

Now by using the relationship between the zeros of the quadratic polynomial we have:

— (Coeficient of x Constant term

Sum of zeros = ) and product of zeros =

Coeficient of x2 Coeficient of x2

o+ [3=_—llandqg=T

o + B=-1andqg=_g
Now, we have:

1_1_ oy

a B (ﬂﬁ)

=(c(+|3]z—4r.1|3
(op)®

(-1)%-4(-2)
(-2

_1+8

C-=+

ra | W

1
B
Question: 25
If the zeros of t
Solution:

It is given in the question that,

Zeros of the polynomial x3-3x2+x+ lare(a-b), aand (a+Db)

Now by using the relationship between the zeros of the quadratic polynomial we have:

— (Coeficient of x)
Sum of zeros = ———
Coeficient of x®

-3

a—b+a+a+b=—T

Constant ter
Now, we have product of zeros = ——=22 FTT1
Coeficient of x®

(a—b)(a)(a+b)=—%

1-b1)1+Db)=-1



Exercise : MULTIPLE CHOICE QUESTIONS (MCQ)

Question: 1
Which of the foll
Solution:

We know that, Polynomial is an expression consist of constants, variables and exponents which
are connected by addition, subtraction, multiplication and division but the exponent of variables
cannot be in fraction and has to be a positive integer.

Hence, option D is correct.
Question: 2

Which of the foll
Solution:

We can observe that in the second expression the power of x is -1 but we know that the exponent
of the variable in a polynomial has to be a positive term.

Hence, option D is correct.
Question: 3

The zeros of the

Solution:

We have, f(x) = x2 - 2x - 3
Now, put f(x) =0
x2-2x-3=0
x2-3x+x-3=0
xx-3)+1x-3)=0
x-3)x+1)=0

Thus, x = 3, -1

Hence, option C is correct.
Question: 4

The zeros of the

Solution:

We have, f(x) = x? - v2x - 12
Now, put f(x) = 0

x2 -V2x-12=0

x2 - 3V2x + 2V2x - 12 =0
x(x — 3v2) + 2V2(x - 3v2)=0
x-3V2)+ (x+2v2) =0
Thus, x= 3v2, -2V2

Hence option B is correct.



Question: 5
The zeros of the

Solution:

We have, f(x) = 4x? + 5,/2x -3
Now, put f(x) =0

4x2 +5\2x-3=0

4%2 + 6/2x V2x -3 =0
2vV2x(V2x + 3) -1(v2x + 3) = 0
(2V2x-1) (V2x + 3) = 0

3 2
V2© 4

Hence, option C is correct.
Question: 6
The zeros of the

Solution:

We have, f(x) = x2 +éx -2

f(x) = 6x2 + x- 12 =0
Now, put f(x) =0
6x2+x-12=0

6x% +9x-8x-12=0
3x(2x + 3) -4(2x + 3) = 0

Thus, — E i
2'3
Hence, option B is correct.
Question: 7
The zeros of the

Solution:

11x 2
We have, f(x) = 7x* - = "3

f(x) = 21x2 - 11x - 2 =0
Now, put f(x) = 0
21x2-11x-2 =0

21x% - 14x + 3x -2 =0
7x(3x-2) +1(3x-2) =0
Bx-2)(7x+1)=0

1
Thus,x=-,—=
3 7

Hence, option A is correct.

Question: 8



The sum and the p

Solution:

We have, sum of zeroes(a + B) = 3
Product of zeroes(ap) = -10

We know that,

Required polynomial = x2 - (a + B) + ap
=x%-3x-10

Hence, option C is correct.
Question: 9

A quadratic polyn

Solution:

We have, a =5, p = -3

Thus, sum of zeros(aa + f) =5-3 =2
Product of zeros(ap) = 5(-3) = -15
We know that,

Required polynomial = x% - (e + B) + ap
=x2-2x-15

Hence, option C is correct.
Question: 10

A quadratic polyn

Solution:

Weh 3 1
e ave,a—B,B =3

Thus, sum of zeros(a + B)

Product of zeros(aB) = 2~ 3) = ~ =
Loucozemsaﬁ—B 5) =" 1o

We know that,
Required polynomial = x2 - (o + B) + ap

1 3
10710

=X2—

Hence, option D is correct.

Question: 11

The zeros of the

Solution:

Let the zeros be a and B

We know that, a + p = -88 (sum of zeros)
ap = 125 (product of zeros)

This is only possible when both the zeroes are negative.



Question: 12

If « and B are th

Solution:

Since, a and P are the zeroes of polynomialx? + 5x + 8

And we know that,

x2 - (a« + B) + ap is the polynomial with a and P as its zeros
Thus, (x + B) = -5

Hence, option B is correct.

Question: 13

If « and B are th

Solution:

Since, a and B are the zeroes of polynomial2x% + 5x - 9
And we know that,

x2 - (« + B) + ap is the polynomial with a and P as its zeros

9
Thus, (aff) = — 2

Hence, option C is correct.

Question: 14

If one zero of th

Solution:

Given: 2 is the zero of the polynomial f(x) = kx? + 3x + k
Put f(2) =0

k(22 +32)+k=0

Ak +6+k=0
. 6
-5

Hence, option D is correct.
Question: 15
If one zero of th

Solution:

Given: -4 is the zero of the polynomial f(x) = (k- 1) X2 +kx+1
Put f(-4) = 0

k-1)(-4)2+k(-4)+1=0

16k-16-4k+1=0

Hence, option B is correct.
Question: 16
If-2and 3 are t

Solution:



It is given in the question that, -2 and 3 are the zeros of x2+@+1)x+Db
S22+ @+1)x(-2)+b=0

4-2a-2+b=0

b-2a=-2(3)

Also, we have

32+(@+1)x3+b=0

9+3a+3+b=0

b + 3a =-12 (ii)

Now, by subtracting the equation (i) from (ii) we get:
a=-2

Also,b=-2-4=-6

Question: 17

If one zero of 3x

Solution:

1
Leta anda be the zeros of polynomial 3% + 8x + k

constant

Now, product of the pol Al = o a?
OW, procuct oT the polynomial = e ent of x2

1 k
aX— =
a 3
Thus, k=3

Hence, option A is correct.
Question: 18

If the sum of the
Solution:

Let the zeros of the polynomial be a and B

2

Now,a + B = % andaff =3
According to the question,
a+pB=ap

2 3

=
K 2

-3

Hence option D is correct.

Question: 19

If o, B are the z

Solution:

Given: a and Pare zeros of the given polynomial.

Sao=pB=-6and af =2



Hence, option B is correct.

Question: 20

If o, B, vy are th

Solution:

Given:a, B, y are the zeros of the polynomial x3 - 6x% - x + 30
We know that,

coefficient of x

(@f +ya + By) = coefficient of x3

Hence, option A is correct.

Question: 21

If o, B, y are th

Solution:

Given: a, B, y are the zeros of the polynomial 2x3 + x2 - 13x + 6

We know that,

constant term

(afy) = - coefficient of x3
=-3=

Hence, option A is correct.
Question: 22

If o, B, vy be the

Solution:

According to the question,

«, B, v be the zeros of the polynomial p(x)such that (ac + B+ vy ) =3, (ap + Py + ya) = -10 and
afy = -24

Thus, p(x) = x3 - (a + B + vy )x2 + (af + By + y 0)x - aPy
x3 - 3x% - 10x + 24

Hence, option C is correct.

Question: 23

If two of the zer

Solution:

Let5 us assume g, -0 and 0 be the zeros of the given polynomial

. b
.. Sum of zeros = ——
a

a+0+0=-1

a



b
oa=—-
a

.". The third zero is b
a

Hence, option A is correct

Question: 24

If one of the zer

Solution:

Let us assume ¢, 3 and 0 be the zeros of the given polynomial

.. Sum of the products of zeros taking two at a time is given by:

(@ + Bx0 + n:t><0)=§

G(B=E

a

- The product of other two zeros will be <
a

Hence, option B is correct

Question: 25

If one of the zer

Solution:

It is given in the question that,

- 1 is the zero of the given polynomial x3 + ax% + bx + ¢
D3 +ax(-1)2+bx(-1)+c=0
a-b+c+1=0

c=1-a+b

Also, the product of all zeros is:

qu(-1)=-c
aff =c¢
ap=1-a+b

Hence, option C is correct
Question: 26

If o, B be the ze

Solution:

It is given in the question that,

ct and [ are the zeros of the given polynomial 2x2 + 5x + k

w0+ B=—§andqg=

[N

Also, it is given in the question that,
of + B* + af =2—:

e+ BP-ap=2

2

4

[y

()2 -
2

[N



4 2 4
k_25_21_4_ 4
2 4 a4 a4

k =

Hence, option D is correct

Question: 27

One dividing a po

Solution:

As, we know that

According to the division algorithm on polynomials, we have
eitherr (x) = 0 or deg r (x) < deg g (x)
Hence, option C is correct

Question: 28

Which of the foll

Solution:

We know that,

Monomial is that which consist only one term and in the given option we have only one term i.e.
5x2

.". Option D is correct

Exercise : FORMATIVE ASSESSMENT (UNIT TEST)

Question: 1

Zeros of p(x) = x

Solution:

It is given in the question that,
p(x) =x%-2x-3

Let us assume x? - 2x - 3 = 0
x2-(3-1)x-3=0
x2-3x+x-3=0
xx-3)+1x-3)=0
x-3)x+1)=0

x=3, -1

Question: 2

If o, B, y are th

Solution:

We have,
px)=x3-6x2-x+3

Now we will compare the given polynomial with: x3 - (@ + B +v) x2 + (ap + By + ya) x - afy

By comparing we get:



(@fp + By + ya) =-1

Question: 3

If a, B are the z

Solution:

We have,

p(x)=x2—2x+3k

Now by comparing the given polynomial with ax? + bx + ¢, we get:
a=1,b=-2andc=3k

In the question it is given that, a and p are the roots of the given polynomial

Lo+ B=—§
a+ p=-()
a+ B=20

Also we have:

af = 3k (ii)

Hence, by using (i) and (ii), we have

a+ B=ap
2 =3k
k=2

3

Question: 4

If is given that

Solution:

Let us assume the zeros of the polynomial be g and o + 4

We have,

p(x) =4x%-8kx + 9

Now comparing the given polynomial with ax? + bx + c, we get:

a=4,b=-8kx+9

Sum ofroots=—E
a
a4+ 4=
4
2a + 4 = 2k
a+2=k
a=(k-2)@1

Also, we have product of roots, aff = =
a

9

0([:0(+4)=‘L



(k-2)(k-2+4)=§

(k-2)(k+2)=§

k2-4=2
4
4k%2-16 =9
4k? = 25
k2 =22
4
k= |25
4
k=2
2

Question: 5

Find the zeros of

Solution:

We have,

p (x) =x% +2x-195

Letusassumep (x) =0

x>+ (15-13)x-195=0

x? + 15x - 13x-195 =0
Xx(x+15)-13x+15 =0

x+15)(x-13)=0

x=-15,13

Hence, the zeros of the polynomial are -15 and 13
Question: 6

If one zero of th

Solution:

We have,

(@+9)x?>-13x+6a=0

Comparing with standard form of quadratic equation Ax% + Bx + C
A=(a?+9),B=13and C = 6a

Let us assume g and = be the zeros of the given polynomial
49

.. Product =

=0




Question: 7

Find a quadratic

Solution:

It is given in the question that the two roots of the given polynomial are 2 and - 5
Let us assume g =2and B =-5

We have:

Sum of Zeros =q + =2+ (-5 =-3

Product of Zeros = gff =2 x (-5) =-10

Hence,

Required polynomial = x2 - (¢ + B) x + ap

=x?-(-3)x+ 10

=x%+ 3x- 10

Question: 8

If the zeros of t

Solution:

It is given in the question that the roots of the given polynomial are (a - b), a and (a + b)
Now by comparing the given polynomial with Ax3 4+ Bx? + Cx + D, we get:
A=1,B=-3,C=1andD =1

Now,

(a-b)+a+(a+b)=_§

3
da=-—=
1

a=1
Also, we have:

(a—b)xax(a+b)=—£

a(az—b2)=—%

1(12-p?)=-1

1-b2=-1

Hence,a=1andb =+ .2
Question: 9

Verify that 2 is

Solution:

We have,



p(x) =x3+4x%-3x-18
Now,

pR2)=2)3+4x((2)?%2-3(2)-18

=8+16-6-18
=24-24
=0

.. 2 is the zero of the given polynomial

Question: 10

Find the quadrati

Solution:

It is given in the question that,

Sum of the zeros = - 5

And, product of the zeros = 6

.. Required polynomial = x% - (Sum of the zeros) x + Product of the zeros
=x2-(-5)x+6

=x2+5x+6

Question: 11

Find a cubic poly

Solution:

Let us assume g, B and y be the zeros of the required polynomial
We have,

a+pB+y=3+5+(-2)=6

ap + By + ya=3%xXx5+5%x(-2)+(-2)x3=-1

And, qfy =3 x5%x-2=-30

Now, we have:

P =x3-x2(a+ B +7y)+x@p + By + ya) - afy
=x3-x2x6+xx(-1)-(-30)

=x3-6x%-x+ 30

Hence, the required polynomial is p (x) = x3 - 6x2 - x + 30
Question: 12

Using remainder t

Solution:

Remainder theorem:lLet p(x) be any polynomial of degree greater than or equal to one and let a
be any real number. If p(x) is divided by the linear polynomial x - a, then the remainder is p(a).It
is given in the question that,

p(x)=x3+3x2—5x+4

Now,p(2) =23 +3(2)2-512) +4

=8+12-10+14

=14



Question: 13

Show that (x + 2)

Solution:

It is given in the question that,
f(x) =x3+4%x%2 +x-6

Now, we have
f(-2)=(¢23+4(-22+(-2)-6
=-8+16-2-6

=0

Hence, (x + 2) is a factor of f (x)
Question: 14

If o, B, y are th

Solution:

It is given in the question that,
p(x)=6x3+3x2—5x+ 1
=6x3-(-3)x+(-5)x-1

Now by comparing the polynomial with x3 - x% (¢ + B+ vy +x(p + By + ya) - apy, we get:
af + By + ya =-5and,
afy=-1

1

1
(; + 5

+3
¥

_ (|3',.r +ay+ a|3)
aBy

Question: 15
If o, B are the z
Solution:

It is given in the question that,

f (x) = x2 - 5% + k such that its coefficients area =1, b =-5and c = k

o:+[3=—§
a+ B=50)

Also, a— B =1 (ii)
So form (i)and (ii), we get:
200=06

a=-=23

ra |

Now putting the value of « in (i), we get



3+B=5
B=5-3=2

we know, Product of zeroes

C

S0 = —

P a

3x2 ==

1
Hence, k =6

Question: 16
Show that the pol

Solution:

Let us assume t = x2

SLf@)=t2+4t+6
Now first of all we have to equate f (t) = 0 in order to find the zeros

f=—4tl6-24

We know that, the zeros of the polynomial should be a real number and this is not a real number
.. f (x) hs no zeros

Question: 17

If one zero of th

Solution:

It is given in the question that,

p (x) = x3 - 6x% + 11x - 6 having factor (x + 3)
Now, we have to divide p (x) by (x - 3)

x3-6x2 + 11x -6 = (x - 3) (x> - 3x + 2)
=(x-3)[x*-(2+ 1)x + 2]
=(x-3)(x?-2x-x+2)
=x-3)xEx-2)-1(x-2)]

=(x-3)(x-1)(x-2)

Hence, the two zeros of the polynomial are 1 and 2
Question: 18

If two zeros of t

Solution:

It is given in the question that,



p (x) = 2x* - 3x3 - 3x2 + 6x - 2 having zeros /7 and - /2
. The polynomial is (x + {/2) (x - {2) = x? - 2
Let us now divide p (x) by (x2 - 2)
2x%-3x3-3x2 + 6x-2=(x?-2) 2x*-3x + 1)
=x?-2)[2x* -2+ 1) x+ 1]
=x?-2)(2x?-2x-x+ 1)
=x2-2)[2x(x-1)-1(x-1)]
=x?-2)(2x-1) (x-1)

Hence, the other two zeros are ; and 1
Question: 19

Find the quotient

Solution:

It is given in the question that,
p(x)=3x4+5x3—7X2+2x+2

Now we have to divide p (x) by (x2 + 3x + 1), we get:

a

AT —4x+2
X —3x—1)3x4 +5%° —7x% +2x 42

3xt rox? 4 3x?

—4x® —10x*+2x 42
ax® 12x’ 4x

2X°+6x+2

2X°+6xX+2

e

Hence, the quotient is 3x2 - 4x + 2
Question: 20
Use remainder the

Solution:

Given: when x3 + 2x% + kx + 3 is divided by (x - 3), then the remainder is 21.To find: The value
of k.Solution:If x-3 divides the equation and leaves 21 as remainder, it means substituting x=3 in
the equation and putting it equal to 21 willvalue of k.Let us assume,

p(x)=x3+2x% +kx + 3

Now,p (3) =(3)3+2(3)2 + 3k + 3

=27+ 18+ 3k + 3

=48 + 3k

It is given in the question that the remainder is 21



Hence, 3k + 48 = 21
3k =-27
k=-9



