Class X Chapter 2 — Polynomials Maths

Exercise — 2A

1. Find the zeros of the polynomial f(x) = x* + 7x + 12 and verify the relation between its zeroes
and coefficients.
Sol:
xX*+7x+12=0
Sx2+4x+3x+12=0
= X(x+4) + 3(x+4)=0
= (x+4) (x+3)=0
=>xX+4)=0o0r(x+3)=0
>x=—4orx=-3
Sum of zeroes = —4 + (=3) = —~ == (coefficient of x)

1 (coefficient of x2)

- - - 12 constant term
Product of zeroes = (—4) (—3) = T~ Goersicient of %)

2. Find the zeroes of the polynomial f(x) = x° - 2x - 8 and verify the relation between its zeroes
and coefficients.

Sol:

x?-2x-8=0

>x°-4x+2x-8=0

=>X(x-4)+2(x-4)=0

=>x-4)(x+2)=0

= ((x-4)=0o0r(x+2)=0

>x=4orx=-2
— (coefficient of x)
(coefficient of x2)

constant term

(coefficient of x2)

Sum of zeroes =4 + (=2) =2 = % -

Product of zeroes = (4) (—2) = _TS

3. Find the zeroes of the quadratic polynomial f(x) = x? + 3x - 10 and verify the relation
between its zeroes and coefficients.

Sol:

We have:

f(x)=x*+3x-10
=x?+5x-2x-10
=xX(x+95)-2(x+5)

=(x-2)(x+5)
~fx)=0=>x-2)x+5)=0
>x-2=0o0orx+5=0

>x=20rx=-3.

So, the zeroes of f(x) are 2 and —35.
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Sum of zeroes =2 + (=5)=-3= T (coefficient of x2)
Product of zeroes =2 X (=5)=—10 = —S - e
1 (coefficient of x2)

4. Find the zeroes of the quadratic polynomial f(x) = 4x* - 4x - 3 and verify the relation between
its zeroes and coefficients.
Sol:
We have:
fix)=4x>-4x-3
=4x? - (6x - 2x) - 3
=4x?-6x +2x-3
=2x(2x-3)+1(2x-3)
=2x+1)(2x-3)
~f(x)=0=2>(2x+1)(2x-3)=0

=>2x+1=00r2x-3=0

-1 3
>X=—O0X=-
2 2

So, the zeroes of f(x) are _?1 and z
Sum of zeroes = (_—1) + (3) = 1¥8_2_ ) — _(coefjicient of )
2 2 2 2 (coef ficient of x2)

—1 3 =7 constant term
Product of zeroes = (—) o (*) =—= —
2 2 4 (coefficient of x2)

5. Find the zeroes of the quadratic polynomial f(x) = 5x* - 4 - 8x and verify the relationship
between the zeroes and coefficients of the given polynomial.

Sol:
We have:
f(x)=5x"-4-8x

=5x_8x -4
=5x*-(10x-2x)-4
=5x-10x +2x -4
=5x(x-2)+2(x-2)
=(5x+2)(x-2)
~f(x)=0=2>(5x+2)(x-2)=0
=>5x+2=00rx-2=0
:>X=_?201'X=2

So, the zeroes of f(x) are _?2 and 2.

-2 —2+10 8 — (coefficientof x
SumofzeroeSZ(—)+2=—=—= ( f_f, )
5 5 5 (coefficient of x2)
-2 -4 constant term
Product of zeroes = (—) x2 =—= —
5 5  (coefficient of x2)
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6. Find the zeroes of the polynomial f(x) = 2v/3x2 - 5x + /3 and verify the relation between its
zeroes and coefficients.
Sol:
24/3x% -5x +/3

= 2/3x%2 -2x-3x++/3

= 2x(V3x-1)-V3(\/3x-1)=0
= (V3x-1or(2x —v3)=0

= (V3x-1)=0o0r(2x —/3)=0

_1 _V3
= X= T orx = >
V3 _ \/h V3
= X= \/§ X VTE =—0orx-—= 7
_ V3 £ _ 5V3 _ —(coefficient of x)
Sum of zeroes = 3 * 2 6 (coefficient of x2)
Product of zeroes = AE X B_S5_ constant ferm
3 2 6 (coefficient of x2)

7. Find the zeroes of the quadratic polynomial 2x? - 11x + 15 and verify the relation between

the zeroes and the coefficients.
Sol:
fx)=2x?-11x+15

=2x? - (6x +5x) + 15

=2x?-6x-5x+ 15

=2x(x-3)-5(x-3)

=(2x-5)(x-3)

fx)=0=(2x-5)(x-3)=0
= 2x-5=00rx-3=0
5
> X==-0orx=3
2

So, the zeroes of f(x) are g and 3

5+6

5 11
Sum 0fzer0es=5+3= =5

— (coefficient of x)

(coefficient of x2)

—15 constant term

Product of zeroes = = >< 3 =—-= (coef ficient o <)

8. Find the zeroes of the quadratic polynomial 4x? - 4x + 1 and verify the relation between the
zeroes and the coefficients.

Sol:
4% 4x+1=0

= (2%)2-2(2x)(1) + (1)?=0
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= (2x-1)’=0 [~ a> — 2ab + b? = (a—b)’]
= (2x-1)*=0
1 1
> X=-0rxX=-
2 2
_= (coefficient of x)

1

1 (coefficient of x2)
1 constant term
4

(coefficient of x2)

1
Sum of zeroes = E +

9. Find the zeroes of the quadratic polynomial (x* - 5) and verify the relation between the zeroes
and the coefficients.

Sol:
We have:
fx)=x>-5
It can be written as x> + 0x - 5.

- (- ()

=(x+V5) (x = V5)

S fx)=0=>x+V5) (x—-V5)=0
>x+V/5=00rx-V/5=0
:>X:—\/§0rX:\/§

So, the zeroes of f(x) are —V/5 and /5.
Here, the coefficient of x is 0 and the coefficient of x? is 1.

= _ _0_ — (coefficient of x)
Sum of zeroes = —/5 + /5 1 (coefficient of x2)

constant term

= — = __5 =
Product of zeroes = —v5 X V5 =— Coerricient o7 37

10. Find the zeroes of the quadratic polynomial (8x” - 4) and verify the relation between the
zeroes and the coefficients.

Sol:

We have:
fix)=8x>-4
It can be written as 8x? + 0x - 4
=4 { (V2x)? - (1%}
=4 (V2x +1)(V2x - 1)
LX) =0=>(2x+1)(V2x-1)=0

> (2x+1)=00rv2x-1=0

> X=—7=0rX=—7x
V2 V2
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11.

12.

13.

So, the zeroes of f(x) are = ~and —

V22
Here the coefficient of x is 0 and the coefficient of x?is V2
_-1_ 1 _-1+1_ 0 _ —(coefficient of x)
Sum of zeroes = Al \F VZ V2 (coefficient of x2)
Product of zeroes = — X —— —_1X4_ 4 _ _ constani term

v’i V2  2x4 8  (coefficient of x2)

Find the zeroes of the quadratic polynomial (5y* + 10y) and verify the relation between the
zeroes and the coefficients.
Sol:
We have,
f(u)=5u’+ 10u
It can be written as Su (u+2)
“f(w)=0=5u=0o0ru+2=0

>u=0oru=-2
So, the zeroes of f (u) are —2 and 0.

—2x5 —10 — (coefficientof x
Sum of the zeroes= -2 +0=-2=——==—= ( f.f. )
1X5 5 (coefficient of u?)

0x 5 -0 _  constant term

Product of zeroes= -2 X 0=0=——=— —
1x5 5 (caeff:c:ent of u?)

Find the zeroes of the quadratic polynomial (3x? - x - 4) and verify the relation between the
zeroes and the coefficients.

Sol:

3x2-x-4=0

=>3x2-4x+3x-4=0
=>x(3x-4)+13x-4)=0
=>3x-4)(x+1)=0

= 3x-4)or(x+1)=0

4
:>x=§0rX:—1

1 —(coefficient of x)
(coefficient of x2)
constant term

Sum of zeroes = g +(-1)=

3
Product of zeroes = = X (-1)= o —
3 3 (coefficient of x?)

Find the quadratic polynomial whose zeroes are 2 and -6. Verify the relation between the
coefficients and the zeroes of the polynomial.

Sol:

Leta=2and f=-6

Sum of the zeroes, (a + f) =2 +(-6) =-4
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14.

Product of the zeroes, aff =2 X (-6) =-12

.. Required polynomial =x*- (@ + f)x + af =x* — (-4)x — 12

=x>+4x-12

4  —(coefficient of x

Sum of the zeroes = -4 = —% = —{ f.f. )
1 (coefficient of x2)

—12 _ constant term

Product of zeroes =-12 = —= —
1 (coefficient of x2)

Find the quadratic polynomial whose zeroes are 2 and —71' Verify the relation between the

coefficients and the zeroes of the polynomial.
Sol:

2 -1
Leta’—gandﬁ'—T.

_ 2 (2)=25
Sum of the zeroes = (a + f8) =3 + ( 4) 12
1
2 “1\_-2 _ -1
Product of the zeroes, aff == X (—) 1 e
3 4 12 6
6
.. Required polynomial = x? - (@ + f)x + aff =x* — 1i X+ (5
A s sk
12 6
5 _ = (coefficient of x)

Sum of the zeroes = — -
12 (coefficient of x2)

constant term

Product of zeroes = — = —
6 (coefficient of x2)

the zeroes of the polynomial.
Sol:

Let @ and [ be the zeroes of the required polynomial f(x).

Then (a +f)=8 and aff =12

X)) =x*-(a+p)x+af

= f(x) =x?-8x + 12
Hence, required polynomial f(x) = x* - 8x + 12

SIx)=0=>x*-8+12=0
=>x2-(6x+2x)+12=0
=>x2-6x-2x+12=0
>X(X-6)-2(x-6)=0
> xXx-2)(x-6)=0
= (x-2)=0o0or(x-6)=0

. Find the quadratic polynomial, sum of whose zeroes is 8 and their product is 12. Hence, find
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16.

17.

> X=20rx=6
So, the zeroes of f(x) are 2 and 6.

Find the quadratic polynomial, sum of whose zeroes 1s 0 and their product is -1. Hence, find
the zeroes of the polynomial.

Sol:

Let @ and [ be the zeroes of the required polynomial f(x).

Then (e +f)=0and aff =-1

X)) =x*-(a+p)x+af

= f(x) =x*-0x + (-1)

= f(x) =x*-1
Hence, required polynomial f(x) =x? - 1.
X)) =0=2>%x*-1=0
=>x+1)E-1)=0
> x+1)=0o0or(x-1)=0
> x=-lorx=1
So, the zeroes of f(x) are -1 and 1.

Find the quadratic polynomial, sum of whose zeroes 1s ( g ) and their product is 1. Hence,

find the zeroes of the polynomial.
Sol:
Let @ and [ be the zeroes of the required polynomial f(x).

Tllen(aJrﬁ):gandaﬁ:l
S fx)=x*-(a+p)x+ap
= f('X')ZXZ-EXJrl
= f(x)=2x"-5x +2
Hence, the required polynomial is f(x) = 2x>— 5x + 2
LX) =0=>2x2-5x+2=0
= 22— (4x+x)+2=0
= 2X°—4x-x+2=0
=>2Xx(x-2)-1(x-2)=0
=>2x-1)(x-2)=0
= 2x-1)=0o0r(x-2)=0
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1
:XZEOIXZZ

So, the zeros of f(x) are % and 2.

18. Find the quadratic polynomial, sum of whose zeroes is v/2 and their product is ( % ).

Sol:

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

x*— (Sum of the roots)x + Product of roots = 0

= xz—\/fx+§=0

= 3x23V2x+1=0

19.If x= % and x = -3 are the roots of the quadratic equation ax’ + 2ax+ 5x+10then find the

value of a and b.

Sol:

Given: ax’+7x+b=0

Since, x = 2 1s the root of the above quadratic equation

Hence, it will satisfy the above equation.
Therefore, we will get

2

a (2) +7 (§)+b=0
=>2a+Z+b=0

9 3
=>4a+42+9=0
=>4a+9b=-42 ..(1)
Since, x = -3 1s the root of the above quadratic equation
Hence, It will satisfy the above equation.

Therefore, we will get
a(=3?+7(-3)+b=0

=>9a-21+b=0

=> 9% +b=21 ...(2)
From (1) and (2), we get
a=3,b=-6

20. If (x+a)is a factor of the polynomial 2x* + 2ax + 5x + 10, find the value of a.

Sol:
Given: (X + a) is a factor of 2x° + 2ax + 5x + 10




Class X Chapter 2 — Polynomials Maths
So, we have
x+a=0
=>X=-a

21.

Now, it will satisfy the above polynomial.
Therefore, we will get

2 (—a)*+2a(-a) +5(-a) + 10=0

= 2a’-2a’-5a+10=0

= —5a=-10

>a=2

One zero of the polynomial 3x° +16x* +15x—18is % . Find the other zeros of the

polynomial.
Sol:

Given: x = 2 is one of the zero of 3x° + 16x> + 15x — 18

Now, we have

2
X:_
3

2
> X-—=
3

=0
Now, we divide 3x> + 16x> + 15x — 18 by x — E to find the quotient
3x2 +1.8%.+ 27
x—g) 3x° +16x2 + 15x — 18

3x° - 2%°
-+

18x% + 15x
18x%— 12x
-+
27x — 18
27x - 18
-+

X

So, the quotient is 3x% + 18x + 27
Now,

32+ 18x+27=0

= 3x2+9x+9x +27=0

= 3x(x+3)+9(x+3)=0
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=>x+3)3x+9)=0
=>x+3)=00r(3x+9)=0
>x=-3o0rx=-3
Exercise — 2B

1. Verify that 3, -2, 1 are the zeros of the cubic polynomial p(x) = (x> — 2x*> — 5x + 6) and verify
the relation between it zeros and coefficients.
Sol:
The given polynomial is p(x) = (x> — 2x*> — 5x + 6)
Sp(3)=(33-2x32-5%x3+6)=(27-18-15+6)=0
p(-2)=[(-2°)-2 X (=2P-5X(-2)+6]=(-8-8+10+6)=0
p()=(P-2X12-5xX14+6)=(1-2-5+6)=0
.. 3, -2 and lare the zeroes of p(x),

Let« =3, f=-2and y= 1. Then we have:
— Tail 2
(a+ﬁ+Y):(3—2+l)=2= (coefficient of x<)

(coefficient of x3)
Y _ =5 _ coefficient of x
(aﬁ + BY + Ya') ( 6-2+ 3) 1 coefficient of x3

= - _ —6 _ —(constant term)
afy={3x(-2) X 1} =~ o T

2. Verify that 5, -2 and g are the zeroes of the cubic polynomial p(x) = (3x°> — 10x*> — 27x + 10)

and verify the relation between its zeroes and coefficients.

Sol:

p(x) = (3x> — 10x2 - 27x + 10)

p(5) =B x5 -10x5-27x5+10)=(375-250—135+10)=0

p(2)=[3 X (<2*) =10 X (2?) =27 X (-2) +10] =(-24-40+ 54+ 10)=0
1

p(—)={3>{ (g)g- 10 x (3)2- 27X 2 + 10}=(3 x= - 10x2 -9+ 10)

3
(- e 0)- (Y- (9o
C.5,—2and % are the zeroes of p(x).

Leta=5,f=-2andy= % Then we have:
_ — (coefficient of x2)

=(5- -1
(a+ﬁ+Y)_(5 2+ 3) 3 (coef ficient of x3)
2 5 —27 icient
(aﬁ+ﬁ"{+'}/a’):(—10—§+§)= _ coefficient of x

3 coefficient of x3
__ —10 _ —(constant term)

afy={5x (-2) x ===

3 (coef ficient of x3)
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3. Find a cubic polynomial whose zeroes are 2, -3and 4.

Sol:
If the zeroes of the cubic polynomial are a, b and ¢ then the cubic polynomial can be found as
x>~(a+b+c)x?+(ab+bc+cax—abc ... (1)

Leta=2,b=-3andc=4
Substituting the values in 1, we get
X —(2-3+4)x>+(-6-12+8)x —(-24)

= x>-3x?-10x + 24

4. Find a cubic polynomial whose zeroes are %, 1 and -3.

Sol:
If the zeroes of the cubic polynomial are a, b and ¢ then the cubic polynomial can be found as
x>~(a+b+c)x?+(ab+bc+cax—abc ... (1)

LetaZ%,bZ l andc=-3
Substituting the values in (1), we get

13 Goan D (2)
:>x3—(_?3)xz—4x+g

= 2x°+3x2 - 8x +3

5. Find a cubic polynomial with the sum of its zeroes, sum of the products of its zeroes taken
two at a time and the product of its zeroes as 3, -2 and -24 respectively.
Sol:
We know the sum, sum of the product of the zeroes taken two at a time and the product of
the zeroes of a cubic polynomial then the cubic polynomial can be found as
x® — (sum of the zeroes)x” + (sum of the product of the zeroes taking two at a time)x —
product of zeroes
Therefore, the required polynomial is
x® —5x?—2x + 24

6. Iff(x)=x’—3x+5x—3 is divided by g(x) = x> -2
Sol: X—3
X—2 X —3x°+5x -3

) x> —-2x
- +

3 T /X3

—3x? +6
+ _

7x—9

Quotient q(x)=x -3
Remainder r(x) =7x - 9
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7. Iff(x) =x*—3x?+4x + 5 is divided by g(x)= x*—x+ 1
Sol: x2+x-3
x?—x+1 x*+0x>—3x2+4x +5
)X4— x? +x?

-+ _
X —4x’+4x+5
- x*+ x
_ o+ _
—3x>+3x+5
—3x>+3x-3
+ -+
8

Quotient q(x) =x*+x -3
Remainder r(x) = 8

8. Iff(x) =x*-5x + 6 is divided by g(x) = 2 —x°.
Sol:
We can write
f(x) as x* + 0x> + 0x> — 5x + 6 and g(x) as — x>+2

— xR
—-x2+2 )X4+0X3+0X2—5X+6
x4 =
- +
2x2-5x +6
2x? —4
_ +
_5x+ 10

Quotient q(x) =—x*—2
Remainder r(x) =-5x + 10




Class X Chapter 2 — Polynomials Maths

9. By actual division, show that x*— 3 is a factor of 2x*+ 3x°> — 2x? - 9x — 12.
Sol:
Let f(x) = 2x* + 3x*> — 2x? — 9x — 12 and g(x) as x*>—3
2x2+3x +4

x’-3 ) 2xt+3x° —2x2—9x — 12
2x* — 6%’
- +
3x° +4x°—9x — 12
3x° —-9x
_ +
X212
4x% - 12
-+
X
Quotient q(x) = 2x* +3x + 4
Remainder r(x) =0
Since, the remainder i1s 0.
Hence, x> — 3 is a factor of 2x* + 3x° - 2x> - 9x — 12

10. On dividing 3x® +x* + 2x + 5 is divided by a polynomial g(x), the quotient and remainder are
(3x — 5) and (9x + 10) respectively. Find g(x).
Sol:
By using division rule, we have

Dividend = Quotient X Divisor + Remainder
S+ +H2X+5=0Bx—9)g(x)+9x + 10
>33 +x2+2x+5-9x— 10 = (3x — 5)g(x)

=23 +x°-7x-5= (3x-95)g(x)

3x3+x%2-7x-5

=>g(X)= 3x—5
x> +2x + 1
3x-5 3+ xP-T7x-5
) 3x° - 5x°
-+
6x°— 7x-5
6x> — 10x
-+
3x-5
3x-5
-+
X

Sgx)=x+2x+1




Class X Chapter 2 — Polynomials

Maths

11.

12.

Verify division algorithm for the polynomial f(x)= (8 + 20x + x> — 6x°) by g(x) =( 2 + 5x —

3x?).
Sol:
We can write f(x) as —6x> + x* + 20x + 8 and g(x) as —3x% + 5x + 2
x2+2x + 1
3x2+5x+2 —6x>+ x2+20x +8
) —6x° +10x* + 4x
+ _
—9x?+16x + 8
—9x% +15x + 6
1 _ _
Xx+2

Quotient =2x + 3
Remainder =x + 2
By using division rule, we have

Dividend = Quotient X Divisor + Remainder
S—6X+ X+ 20X +8=(3x*+5x+2)(2x +3) +x+2
= 6% + X%+ 20x + 8 =—6x> + 10x> + 4x -9x%+ 15%.+ 6.+ X+ 2

= 6> +x2+20x+8 ==6x>+x%+20x + 8

It is given that —1 is one of the zeroes of the polynomial x> + 2x? — 11x — 12. Find all the

zeroes of the given polynomial.

Sol:

Let f(x)=x*+2x* - 11x— 12

Since — 1 1s a zero of f(x), (x+1) 1s a factor of f(x).
On dividing f(x) by (x+1), we get

X+ 1 X+H2x2—11x—-12f x2+x+12
X+ x?

x2-11x-12
X2+ X

—12x — 12
—12x — 12
+ 4+

X
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13.

14.

fx)=x+2x"-11x- 12
=x+D)E*+x-12)
=(x+1) {x*+4x-3x-12}
=(x+ 1) {x (xt4) - 3 (x+4)}
=x+1)E-3)(x+4)

Six)=0=>Ex+1)x-3)x+4)=0
=>(x+1)=0o0r(x-3)=0o0r(x+4)=0

)
)
)
)

=>xXx=—lorx=3o0orx=-4
Thus, all the zeroes are — 1, 3 and — 4.

If 1 and —2 are two zeroes of the polynomial (x* — 4x* — 7x + 10), find its third zero.
Sol:

Let f(x) =x’—4x* - 7x + 10

Since 1 and -2 are the zeroes of f(x), it follows that each one of (x—1) and

(x+2) 1s a factor of f(x).

Consequently, (x—1) (x+2) = (x?> + x — 2) is a factor of f(x).

On dividing f(x) by (x> + x — 2), we get:

x2+x—2) ©—4x2—Tx + 10 (x—s
Xt X —2X
L B 8L
—5x2-5x+ 10
_5x?=5x+ 10
+ o+
X

f(xX)=0=> x*+x-2)(x-5)=0
> x-1)EE+2)(x-5=0

=>xXx=lorx=-20rx=35
Hence, the third zero is 5.

If 3 and —3 are two zeroes of the polynomial (x* + x> — 11x% — 9x + 18), find all the zeroes of
the given polynomial.

Sol:

Letx*+x>— 11x*—9x + 18

Since 3 and — 3 are the zeroes of f(x), it follows that each one of (x + 3) and (x — 3) 1s a factor
of f(x).

Consequently, (x — 3) (x + 3) = (x> = 9) is a factor of f(x).

On dividing f(x) by (x> — 9), we get:
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X2—9) x*+x°—11x*—9x + 18 (X2+X—2
x* —9x?
- +
X —2x>-9x+ 18
x> —9x
_ +
2%+ 18
%%+ 18
+ —

X

f(xX)=0=>x*+x-2)x*-9)=0
> X +2x-x-2)(x-3)(x+3)
>EX-1)E+2)x-3)x+3)=0

=>x=lorx=-2orx=3o0rx=-3
Hence, all the zeroes are 1, -2, 3 and -3.

15. If 2 and -2 are two zeroes of the polynomial (x* + x> — 34x% = 4x + 120), find all the zeroes of
the given polynonual.
Sol:
Let f(x) =x*+x’ = 34x’ —4x + 120
Since 2 and -2 are the zeroes of f(x), it follows that each one of (x — 2) and (x + 2) 1s a factor
of f(x).
Consequently, (x —2) (x +2) = (x> — 4) is a factor of f(x).
On dividing f(x) by (x* — 4), we get:

x2_4 )X4+X3—34X2—4x+12O(X2+x—2

x* — 4x?
- +
x> —30x% - 4x + 120
x> —4x
_ +
—30x%+ 120
—30x%+ 120

+ -

X

fx)=0
=>x?+x-30)(x*-4)=0
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16.

= (x?+6x-5x-30) (x-2) (x+2)
= [x(x +6)-5(x+6)] (x-2) (x +2)
>X-5)E+6)x-2)(x+2)=0

=>x=50orx=-60orx=2o0orx=-2
Hence, all the zeroes are 2, -2, 5 and -6.

Find all the zeroes of (x* + x* — 23x” — 3x + 60), if it is given that two of its zeroes are V3 and
/3.

Sol:

Let f(x) = x* + x> — 23x? — 3x + 60

Since /3 and —/3 are the zeroes of f(x), it follows that each one of (x —v3) and (x + V3) is a
factor of f(x).

Consequently, (x —v/3) (x +V/3) = (x> — 3) is a factor of f(x).

On dividing f(x) by (x* — 3), we get:

x> -3 )X4+X3—23X2—3X+60 (X2+X—20

x* —3x?
4 +
X' —20%*—3x.4+'60
X -3x
X +
—20x + 60
—20x? + 60
+ _
X

f(x)=0

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

= (x?+5x—-4x-20) (x*-3)

= [x(x +35) - 4(x +35)] (x*-3)

> (x—4) (x+35) (x-V3) (x+v3)=0
=>x=4orx=-5orx=+v3orx=-V3
Hence, all the zeroes are /3, -v/3, 4 and -5.
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17. Find all the zeroes of (2x* — 3x> — 5x% + 9x — 3), it is being given that two of its zeroes are V3

and —/3.

Sol:

The given polynomial is f(x) = 2x* — 3x> — 5% + 9x — 3

Since /3 and —/3 are the zeroes of f(x), it follows that each one of (x —v3) and (x + V3) is a
factor of f(x).

Consequently, (x —V3) (x +/3) = (x> — 3) is a factor of f(x).

On dividing f(x) by (x* — 3), we get:

XZ—_’) 2x* —3x> - 5x2+9x -3 (2X2—3X+1

2x4 —6%°
- +
B +x7+9x-3
-3x%? +0x
4 _
x2 -3
x2-3
— o+
X

f(x)=0

=>2x'-3x*-5x*+9x-3=0

= x?-3)(2x~3x+1)=0
=>x-3)(2x=-2x-x+1)=0
=>x-V3)x+V3)2x-1)(x-1)=0
=> xzx@orX:-ﬁorX:%orX:l
Hence, all the zeroes are v/3, -ﬁ,gand 1.

18. Obtain all other zeroes of (x* + 4x> — 2x% — 20x — 15) if two of its zeroes are v/5 and —/5.
Sol:
The given polynomial is f(x) = x* + 4x> — 2x? — 20x — 15.
Since (x — V5) and (x + V/5) are the zeroes of f(x) it follows that each one of (x — vV5) and (x
+4/5) is a factor of f(x).
Consequently, (x —v/5) (x +V5) = (x> — 5) is a factor of f(x).
On dividing f(x) by (x> —5), we get:
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XZ—S) X4+4X3—2X2—20X—15( 2x%7 —3x + 1

x* — 5x?
- +
4x° +3x?-20x - 15
4x3 —20x
_ +
3x°—15
3x°—15
-+
X

fix)=0

= xP+H4x3 - T7x2-20x-15=0

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

> x-V5E+V5E+1)(x+3)=0
=>x=vV50orx=-V5orx=-1lorx=-3
Hence, all the zeroes are v/5, -V/5, -1 and -3.

19. Find all the zeroes of polynomial (2x* — 11x> + 7x? + 13x — 7), it being given that two of its

zeroes are (3 +/2) and (3 — V/2).
Sol:
The given polynomial is f(x) = 2x* — 11x*> + 7x* + 13x — 7.

Since (3 +/2) and (3 — V/2) are the zeroes of f(x) it follows that each one of (x + 3 + v/2) and

(x + 3 —+/2) is a factor of f(x).

Consequently, [(x — (3 +V2)] [(x -3 -V2)] = [(x-3)- V2 ] [(x-3) + V2]

=[(x - 3)*-2]=x*-6x + 7, which is a factor of f(x).

On dividing f(x) by (x*— 6x + 7), we get:

X2—6x+?) 2X4—11X3+7X2+13X—7( 2x7+x— 1

2x* — 12x3 + 14x?
_ 4 _
X -Tx?+13x-7
x> —6x7 +7x
_ ¥ _
—x>+6x—-7
—x>+6x—-7
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f(x)=0

=>2x - 11X + 72+ 13x-7=0

> X -6x+7)(2x2+x-7)=0

> xX+3+V2)x+3-V2)2x-1)(x+1)=0
>x=-3-V2orx=-3++2 OI‘XZ%OIXZ-l
Hence, all the zeroes are (-3 —v/2), (-3 + ﬁ),%and-l.

Exercise — 2C

1. If one zero of the polynomial x* —4x+1 Is (2 +3 ) , write the other zero.

Sol:
Let the other zeroes of x> — 4x + 1 be a.

By using the relationship between the zeroes of the quadratic polynomial.
—(coefficient of x)
coefficient of x2

We have, sum of zeroes =
L2+V3+a=—32

>a=2-+3

Hence, the other zeroes of x> — 4x + 1 is 2 —+/3.

2. Find the zeroes of the polynomial x> +x —p(p + 1)
Sol:
fx)=x"+x-p(p+1)
By adding and subtracting px, we get
f(x)=x*+px +x—px—p(p + 1)
=x’+(p+Dx-px—pp+1)
=x[x+(p+D]-px+{+1)]
=[x+(+1](x-p)
f(x)=0
= [x+(+D](x-p)=0
=>[x+(p+1)]=00r(x—p)=0

=>xXx=—(p+tlorx=p
So, the zeroes of f(x) are — (p + 1) and p.
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3. Find the zeroes of the polynomial x> — 3x — m(m + 3)
Sol:
fx)=x-3x—-m(m+3)
By adding and subtracting mx, we get
f(x)=x>—mx —3x + mx —m (m + 3)
=X[x —(m+ 3)] + m[x — (m + 3)]
=[x—(m+3)](x+m)

f(x)=0=>[x-(m+3)](x+m)=0
=>[X-(m+3)]=0or(x+m)=0

=>X=m-+3o0orx=-m
So, the zeroes of f(x) are —m and +3.

4. Find a, f are the zeros of polynomial o+ =6 and af =4 then write the polynomial.

Sol:

If the zeroes of the quadratic polynomial are a and 8 then the quadratic polynomial can be
found as x? — (a + B)x+ af (D)

Substituting the values in (1), we get

x’—6x+4

5. If one zero of the quadratic polynomial kx* + 3x + k is 2, then find the value of k.
Sol:
Given: x = 2 is one zero of the quadratic polynomial kx* + 3x + k
Therefore, it will satisfy the above polynomial.
Now, we have
k(2)*+3(2)+k=0

=>4k+6+k=0
=>5k+6=0
S>k=-2

5

6. If 3 is a zero of the polynomial 2x* + x + k, find the value of k.
Sol:
Given: x = 3 is one zero of the polynomial 2x* +x + k
Therefore, it will satisfy the above polynomial.
Now, we have
2(3*+3+k=0
=>21+k=0
=>k=-21
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7. If -4 is a zero of the polynomial x> — x — (2k + 2) is —4, then find the value of k.
Sol:

Given: X = —4 is one zero of the polynomial x*> —x — (2k + 2)
Therefore, it will satisfy the above polynomial.
Now, we have

(4 - (4)-2k+2)=0
=>16+4-2k-2=0

= 2k=-18

=>k=9

8. If lis a zero of the quadratic polynomial ax? — 3(a— 1)x — lis 1, then find the value of a.
Sol:

Given: X = 1 is one zero of the polynomial ax> —3(a— 1) x — 1
Therefore, it will satisfy the above polynomial.

Now, we have

a(l—(a-11-1=0

>a-3a+3-1=0
> 2a=-2

>a=1

9. If-2 is a zero of the polynomial 3x* + 4x + 2k then find the value of k.
Sol:
Given: x = -2 is one zero of the polynomial 3x? + 4x + 2k
Therefore, it will satisfy the above polynomial.
Now, we have
3(-2+4(-2)1 +2k=0

= 12-8+2k=0
>k=-2

10. Write the zeros of the polynomial f(x) = x> — x — 6.
Sol:
fx)=x"-x-6
=x?-3x+2x-6
=x(x-3)+2(x-3)
=(x-3)(x+2)

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

>x=30orx=-2
So, the zeroes of f(x) are 3 and 2.

11. If the sum of the zeros of the quadratic polynomial kx?-3x + 5 is 1 write the value of k..

Sol:
By using the relationship between the zeroes of the quadratic polynomial.
We have
Sum of zeroes = —co¢fficient of x)
coefficient of x2

_ (=3
> 1=—
=>k=3

12. If the product of the zero of the polynomial (x? -4x + k) is 3. Find the value of k.
Sol:

By using the relationship between the zeroes of he quadratic polynomial.
We have

constant term
Product of zeroes =

coefficient of x2

> 3=k
1
=>k=3

13. If (x + a) 1s a factor of (2x2 + 2ax + 5x + 10), then find the value of a.
Sol:

Given: (x + a) is a factor of 2x” + 2ax + 5x + 10
We have

x+a=0

>X=-a

Since, (x + a) is a factor of 2x? + 2ax + 5x + 10
Hence, It will satisfy the above polynomial

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

=> S5a+10=0

>a=2

14. If (a-b), a and (a + b) are zeros of the polynomial 2x3-6x2+5x-7 write the value of a.
Sol:

By using the relationship between the zeroes of the quadratic polynomial.
We have
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— (coefficient of x%)

Sum of zeroes = —
coefficient of x3

:>a—b+a+a+b=—_(;6)
= 3a=3
=>a=1

15. If x>+ x*-ax + b is divisible by (x?-x),write the value of a and b.

Sol:
Equating x? — x to 0 to find the zeroes, we will get
X(x-1)=0

=>x=0o0rx-1=0

>x=0o0rx=1
Since, x>+ x? — ax + b is divisible by x* — x.
Hence, the zeroes of x> — x will satisfy x>+ x> —ax + b

(0P +0°-a(0)+b=0

=>b=0

And

(1 +1°-a(l)+0=0 [~+b=0]
=>a=2

16. If a and B be the zeroes of the polynomial 2x? - 7x + k write the value of (a + f+a .
Sol:
By using the relationship between the zeroes of he quadratic polynomial.
We have

constant term

— (coefficient of x) .
coefficient of x2 and Product of zeroes = coefficient of x2

.'.a’+ﬁ:_?7andaﬁ:5
-7

Now, a + 5+a’ﬁ:? -=-1

Sum of zeroes =

SN

b3

17. State Division Algorithm for Polynomials.
Sol:

“If f(x) and g(x) are two polynomials such that degree of f(x) 1s greater than degree of g(x)
where g(x) # 0, there exists unique polynomials q(x) and r(x) such that

f(x) = g(x) X q(x) + r(x),
where r(x) = 0 or degree of r(x) < degree of g(x).
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18. Find the sum of the zeros and the product of zeros of a quadratic polynomial, are — % and \

-3 respectively. Write the polynomial.

Sol:

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

x* — (sum of the zeroes)x + product of zeroes

2 _1 a2
:>X_( 2)X+( 3)
=>X2+%X—3

Hence, the required polynomial is x* + 3 X —3.

19. Find the zeroes of the quadratic polynomial f(x) = 6x* — 3.

Sol:
To find the zeroes of the quadratic polynomial we will equate f(x) to 0
Six)=0
= 6x*-3=0
=32x*’-1)=0
=>2x’-1=0
=>2x*=1
Sx2=1
2

1
>X=+ -

2

Hence, the zeroes of the quadratic polynomial f(x) = 6x~ — 3 are 57

20. Find the zeroes of the quadratic polynomial f(x) = 4v/3x2+ 5x — 2v/3.

Sol:
To find the zeroes of the quadratic polynomial we will equate f(x) to 0
Sf(x)=0

= 4/3x2+5x -~ 24/3=0
= 44/3x2+8x—-3x-2/3=0
= 4x (V3x+2)-V3(\/3x+2)=0

= (V3x+2)=0o0r(4x—+3)=0
V3

2

> X=——0rx=—
V3 4

V3

Hence, the zeroes of the quadratic polynomial f(x) = 4+/3x>+ 5x — 2v/3 are — \% or —-
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21.If @, B are the zeroes of the polynomial f(x) = x* — 5x + k such that a — =1, find the value
ofk=7?
Sol:
By using the relationship between the zeroes of the quadratic polynomial.
We have

— (coefficient of x) constant term
! f . %) and Product of zeroes = —
coefficient of x2 coefficient of x2

.'.a’+ﬁ:@anda’5:%

Sum of zeroes =

:>a+ﬁ=5anda’ﬁ:%

Solvinga — f=1and a + f =5, we will get

a=3and f =2
Substituting these values in aff = %, we will get
k=6

22.1f « and S are the zeros of the polynomial f(x) = 6x* +x—2 find the value of [% + %J

Sol:
By using the relationship between the zeroes of the quadratic polynomial.
We have

constant term

— (coefficient of x) .
coefficient of x2 and Product of zeroes = coefficient of x2

.'.a’+ﬁ:%1anda:x[i’:—1

3
a B a’+p?
NOW, E + P T
_a’+ f%+2af-2ap
= pr
_ (atp)’—2ap

Sum of zeroes =

23.1f @, B are the zeroes of the polynomial f(x) = 5x? -7x + 1, then é +% =?

Sol:
By using the relationship between the zeroes of he quadratic polynomial.
We have
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— (coefficient of x constant term
(coef f : f %) and Product of zeroes = —
coefficient of x2 coefficient of x2

7 and af = i

:>a+ﬁ:zandaﬁ:§

1 o+
Now, — +—— B

B B

Sum of zeroes =

a+ f=-

I
~1 wiruniv

24. If a, B are the zeroes of the polynomial f(x) = x> + x — 2, then [% - %J .

Sol:

By using the relationship between the zeroes of the quadratic polynomial.
We have

— (coefficient of x) constant term
L ! — and Product of zeroes = — >
coefficient of x coefficient of x

'.a’+ﬁ:_TlandaB=_T2

Sum of zeroes =

>a+ f=—-1landaf =-2

Now. (2= 2) 2 (&2

_(a+ p)?—4ap . _
=@ [~ (B - @)2=(a+ B)* —4ap]
_ (-1)*-4(-2) . _ _ - _
e [va+ f =—1and aff =-2]
_ (-1)%-4(-2)

4

¢

Selr-l

I \-._.-/
+
Njw B 1o

'Ualr-\‘cah-x

Selr-l

25. If the zeroes of the polynomial f(x) = x*> — 3x> + x + 1 are (a—b), a and (a + b), find the
values of a and b.
Sol:
By using the relationship between the zeroes of he quadratic polynomial.
— (coefficient of x?)
coefficient of x3

We have, Sum of zeroes =

.a—b+a+a+b= (13)

=>3a=3
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>a=1

—(constant term)

Now, Product of zeroes =
’ coefficient of x3

L @-b)@@+b) =7
= (1-b)()(1+b)=-1 [va=I]

= 1-b’=-1
= b?=2
=>b=+V2

Exercise — MCQ

1.  Which of the following is a polynomial?

(a)x>—5x+6Vx +3 (b) x3/2 _x+x¥%2 + 1
1 -
(c)Vx + = (d) None of these
Sol:
(d) none of these
A polynomial in x of degree n is an expression of the form p(X) = ao + aix + axx’> + ...... +

anX", where an # 0.

2.  Which of the following is not a polynomial?

(@) V3x2-2V3x +5 (b) 9x% —4x +2
(C);X3+6X2-V%X—8 (d)x+z
Sol:

(d)yx + % 1s not a polynomial.
It is because in the second term, the degree of X is —1 and an expression with a negative
degree is not a polynomial.

3. The Zeroes of the polynomial x> — 2x — 3 are

(a)-3,1 (b)-3,-1 (c) 3,-1 (d)3,1
Sol:
(c)3,-1

Let fix)=x>—-2x—-3=0
=x?-3x+x-3=0
=xXx-3)+1(x-3)=0
=x-3)x+1)=0

>x=3o0rx=-1
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4.  The zeroes of the polynomial x* - vV2x — 12 are

(@) V2,-VZ  (b)3V2,-2V2 (©)-3v2,2v2  (d)3vV2,2V2
Sol:

(b) 3v2, -2V2
Let fix)=x>—v2x—12=0

= x?-3V2x +2V2x —12=0

= x(x—3v2) +2V2(x - 3v2)=0
= (x-3V2) (x+2V2)=0
=>x=3V2orx=-22

5. The zeroes of the polynomial 4x> + 5v/2x — 3 are

(a) -3v/2,4/2 (b) -3v/2, % (c) \;, V2 (d) none of these
Sol:

.Vl'-_
057

Let f(x) =4x> + 5V/2x=3=0
= 4x2+6V2x—/2x-3=0
= 24/2x(vV2x +3) -1 (\/2x +3) =0
;s(fx+3)(2«fx—1) 0

> X= ——= OI'X——
W 2W

ol

= X= 3OI'X V{E
V2 v’_ 4

6.  The zeros of the polynomial x* + % X —2 are

@-3.4  (b)=53 (0) =2 (d) none of these
Sol:
(b)__?’ i
Let f(X)ZXZ'F%X—Z:O
= 6x°+x—12=0
= 6x2+9x—-8x—-12=0
=>3x(2x+3)4(2x+3)=0
=>2x+3)3x-4)=0
-3

N 4
LX=—O0rxX=-
2 3
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7.  The zeros of the polynomial 7x? - 13—1 X - 2 are
(a) %» _71 (a) %, _?1 (c) _?2, % (d) none of these
Sol:
@35
Let f(x) = ?xz—%x—gzo
=>21x2-11x-2=0
=>21x2 - 14x +3x-2=0
=>7x(3x-2)+1(3x-2)=0
=>3x-2)(7x+1)=0

2 -1
2> X=-0rXx=—
3 7

8.  The sum and product of the zeroes of a quadratic polynomial are 3 and -10 respectively.
The quadratic polynomial is

(a) x> —3x+ 10 (b)x2+3x—10 (c)x*?—3x-10 (d)x*+3x+10
Sol:
(¢c)x*?—3x-10

Given: Sum of zeroes, @ + =3
Also, product of zeroes, aff =10

.. Required polynomial =x*>—(a + B) +af = x*—3x—10

9. A quadratic polynomial whose zeroes are 5 and -3, 1s

(a) x*+2x- 15 (b)x*-2x+15 (c)x*-2x-15 (d) none of these
Sol:
(c)x*—2x-15

Here, the zeroes are 5 and —3.
Leta=5and f =-3
So, sum of the zeroes, a + f =5+ (-3) =2

Also, product of the zeroes, aff =5 X (-3) =-15
The polynomial will be x* — (@ + B) x + af

.. The required polynomial is x> — 2x — 15.

10. A quadratic polynomial whose zeroes are E and _71, 1s
(@) 10x*+x+3 (b)) 102 +x-3  (c) 10X —x+3 (d) x? - =x - =
Sol:
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11.

12.

13.

2_ 1, 3
(d)X 10X 10

3 -1
Here, the zeroes are - and >

=3 -1
Leta’—sandﬁ .

So, sum of the zeroes, @ + f§ = 2y (_—1 =L
5 2 10
Also, product of the zeroes, aff = % X (_?1) = 1—2

The polynomial will be x> — (@ + B) x + af.

. . . 1 3
.. The required polynomial is x? - =X

The zeroes of the quadratic polynomial x>+ 88x + 125 are

(a) both positive (b) both negative
(c) one positive and one negative (d) both equal
Sol:

(b) both negative

Let a and B be the zeroes of x*+ 88x + 125.

Thena + f=-88and @ X = 125
This can only happen when both the zeroes are negative.

If @ and B are the zeros of X*>+ 5x + 8, then the value of (a + fB) is

(a)5 (b) -5 (c) 8 (d)-8

Sol:

(b)-5

Given: a and f be the zeroes of x>+ 5x + 8.

If a + f is the sum of the roots and af is the product, then the required polynomial will be
x*—(a+p) x+ap.

SLa+pf=-5

If @ and B are the zeroes of 2x”>+ 5x - 9, then the value of af is
-5 5 -9 9
(a) — (b) 35 (c) 5 (d)s
Sol:
OF=
Given: a and f be the zeroes of 2x*+ 5x — 9.
If @ + f are the zeroes, then x* — (a + ) x + af is the required polynomial.
The polynomial will be x2 —x — 2.

27 2
) -9
..cz,'ﬁ:?
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14.

16.

If one zero of the quadratic polynomial kx? + 3x + k is 2, then the value of k is
5 -5 . -

@2 b= (3 (=2

Sol:

()=

Since 2 is a zero of kx? + 3x + k, we have:

kx (2 +3(2)+k=0

=>4k+k+6=0

If one zero of the quadratic polynomial (k — 1)x? — kx + 1 is -4, then the value of k is
-5 5 R} 4

(@) — (b (©) (d;

Sol:
5

(b)2

Since —4 is a zeroof (k — 1) x>+ kx + 1, we have:

k—1D X (-4)2+kx(4)+1=0

= 16k-16-4k+1=0

= 12k-15=0
5

¥

v

4

=k

U
b
I
=l

If -2 and 3 are the zeroes of the quadratic polynomial x> + (a + 1)x + b, then

(a)a=-2,b=6 (bya=2,b=-6
(c)a=-2,b=-6 (d)a=2,b=6
Sol:

(c)a=-2,b=-6

Given: —2 and 3 are the zeroes of x>+ (a+ 1) x + b.
Now, (-2)’+(a+1) X (-2)+b=0=>4-2a-2+b=0
=>b-2a=-2 ..(1)
Also,3?+(a+1)X3+b=0=>9+3a+3+b=0
=>b+3a=-12 ....(2)
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17.

18.

19.

20.

On subtracting (1) from (2), we geta=-2
S.b=-2-4=-6 [From(1)]

If one zero of 3x? — 8x + k be the reciprocal of the other, then k = ?
(a) 3 ®-3 (03 ()~

Sol:

(a)k=3

Let a and % be the zeroes of 3x% — 8x + k.

Then the product of zeroes = g

1 k
:>(IX—:§

wlEQ

=>1=

=>k=3

If the sum of the zeroes of the quadratic polynomial kx? + 2x + 3k is equal to the product of
its zeroes, then k =?

(@3 (b)= ©)
Sol:

()=

Let a and B be the zeroes of kx” + 2x + 3k.
Thena+}3’=%zanda'ﬁ:3

W

()=

If a, B are the zeroes of the polynomial x? + 6x + 2, then e + 1) =7

B
(a) 3 (b)-3 (c) 12 (d)-12
Sol:
(b)-3
Since a and f be the zeroes of x* + 6x + 2, we have:
a+pf=-6andaff =2

(=D

If @, B, y be the zeroes of the polynomial x* — 6x* — x + 30, then (aff + By + ya) =?
(@) -1 (b) 1 (c) -5 (d) 30
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Sol:

(a)-1

It is given that a, B and y are the zeroes of x> — 6x% — x + 30.
. __ co—efficientof x __ e

(@B + By + Yﬂ‘.‘) " co—efficientof x3 1

21. Ifa, B,y be the zeroes of the polynomial 2x> + x* — 13x + 6, then afy =?

(a)-3 (b)3 © (d)=>

Sol:

(a)-3

Since, a,  and y are the zeroes of 2x> + x> — 13x + 6, we have:
_ —(constant term) __ -6 _ 3

a’ﬁY N co—efficientof x3 2

22. If a, B,y be the zeroes of the polynomial p(x) such that (a + f +y) =3, (af + fy +ya)
=-10 and afy =24, then p(x) =?

(a) x> +3x* - 10x + 24 (b) x>+ 3x*+ 10x — 24
(c)x*—3x*—10x +24 (d) none of these
Sol:

(c)x*—3x?— 10x +24
Given: a,  and y are the zeroes of polynomial p(x).
Also, (a+ [ +y) =3, (aff + py + ya) =—10 and afy = 24

Spx) =X —(a+ B +y) X*+(af + By +ya) x— afy
=x>_3x*—-10x +24

23. If two of the zeroes of the cubic polynomial ax® + bx* + cx + d are 0, then the third zero is
~b b N -d
(@) — (b) ~ ()~ (d)—
Sol:
—b
(@) —
Let a, 0 and 0 be the zeroes of ax®> + bx> + cx +d =0

—b
Then the sum of zeroes = —
a

:a+0+0:%’

—b

= a=—
a

) . —b
Hence, the third zero is —.
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24.

26.

If one of the zeroes of the cubic polynomial ax® + bx* + cx + d is 0, then the product of the
other two zeroes is

—c c —b
(a) = ®S  ®mo ()=
Sol:
(b)=
Let a, B and 0 be the zeroes of ax® + bx? + ¢x +d.
Then, sum of the products of zeroes taking two at a time is given by

(a‘ﬁ'+}3’><0+a><0):§
:>aﬁ:§

.. The product of the other two zeroes is E

If one of the zeroes of the cubic polynomial x* + ax® + bx + ¢ is -1, then the product of the
other two zeroes is

(a)a-b-1 (b)b—-a-1 (c)l-a+b (dl1+a-b
Sol:
(c)l—-a+b

Since —1 is a zero of X° + ax” + bx + ¢, we have:
(=1P+ax (“1)y*+b x(=1)+c=0
>a-b+c+1=0

=>c=1-a+b

Also, product of all zeroes is given by

apB X (-1)=—c

=>aff=c

=>af=1-a+b

If @, f be the zeroes of the polynomial 2x* + 5x + k such that (a + f)?- aff = %, then k= ?
(a) 3 (b) -3 (c)-2 (d)2

Sol:

(d)2

Since a and B are the zeroes of 2x? + 5x + k, we have:

a’+ﬁ=_7sandaﬁ:§

Also, it is given that a2 + 2+ aff = 2

> (@ +p)2-af==
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25 k 21
== _Z- ==
4 2 4
k 2 2 4
:}-:———:—:l
2 4 4 4
> k=2

27. On dividing a polynomial p(x) by a non-zero polynomial q(x), let g(x) be the quotient and
r(x) be the remainder, then p(x) = q(x). g(x) + r(x), where
(a) r(x) = 0 always
(b) deg r(x) < deg g(x) always
(c) either r(x) = 0 or deg r(x) < deg g(x)
(d) r(x) = g(x)
Sol:
(c) either r(x) = 0 or deg 1(x) < deg g(x)
By division algorithm on polynomials, either r(x) = 0 or deg r(x) < deg g(x).

28. Which of the following is a true statement?
(a) x* + 5x — 3 is a linear polynomial.
(b) x>+ 4x — 1 is a binomial
(c) x + 1 1s a monomial
(d) 5x? is a monomial
Sol:
(d) 5x? is a monomial.
5x? consists of one term only. So, it is a monomial.

Exercise — Formative Assesment

1.  The zeroes of the polynomial P(x) = x> — 2x — 3 are
(a)-3,1 (b) -3, -1 (c)3,-1 (d)3,1
Sol:

(c) 3,-1

Here, p(X) =x>—-2x -3
Letx?—2x-3=0
>x-3-1)x-3=0
>x -3x+x-3=0
=>x(x-3)+1(x-3)=0
>x-3)x+1)=0
=>x=3,-1
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2. Ifa, B,y be the zeroes of the polynomial x> — 6x?> — x + 3, then the values of (af + By +
ya) =7
(a) -1 (b) 1 (c)-5 (d)3
Sol:
(a)-1
Here, p(X) = x> —6x> —x + 3
Comparing the given polynomial with x> — (& + B +7) x>+ (af + By + ya) x — apy, we
get:(af + By +ya) =-1

3. If a, B arethe zeros of kx> —2x +3kisequal o+ S=qf thenk="?

1 -1 2 -2

(@) 3 (b) (©)3 (d)

Sol:
2

(©)3

Here, p(x) = x* —2x + 3k

Comparing the given polynomial with ax”* + bx + ¢, we get:

a=1,b=—2andc=3k

It is given that « and 8 are the roots of the polynomial.

Sa+p=2 wee(1)
Also, afg = E

=>aB=3—1k

Saf=3k ...(ii)

Now, a+ B =af

= 2 =3k [Using (i) and (ii)]
:kz%

4. Itis given that the difference between the zeroes of 4x” — 8kx + 9 is 4 and k > 0. Then, k =
?

1 3 .5 7
(a)5 (b)3 ()3 (d);
Sol:

5
(©)3
Let the zeroes of the polynomial be a and a + 4
Here, p(x) = 4x? — 8kx + 9

Comparing the given polynomial with ax? + bx + ¢, we get:
a=4,b=-8kandc=9
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Now, sum of the roots Z%b
=>a+a+4=—_(;8)
=22a+4=2k

2 a+2=k

2a=(k-2) ...»1)

Also, product of the roots, aff = E

=>a(a+4)=§

| o

> (k-2)(k-2+4)=
= (k-2) (k+2)=

2_ 42
>k —4—4
=4k’-16=9

= 4k*=25

2:&
=k "

k=2 (vk>0)

5.  Find the zeroes of the polynomial x* + 2x — 195.
Sol:
Here, p(x) =x* + 2x — 195
Letp(x)=0
=>x°+(15-13)x-195=0
=>x>+15x-13x-195=0
>x(xX+15)-13x+15)=0
=>x+15)(x-13)=0
=>x=-15,13
Hence, the zeroes are —15 and 13.

6. If one zero of the polynomial (a® + 9) x?>— 13x + 6a is the reciprocal of the other, find the
value of a.
Sol:
(a+9)x>—13x+6a=0
Here, A=(a’+9),B=13and C=6a

1
Let a and - be the two zeroes.

c
Then, product of the zeroes = "
6a




Class X Chapter 2 — Polynomials Maths

=a’+9=06a
=2a2-6a+9=0
=2a’-2xax3+3>=0

=(@-3)Y%=0
=2a-3=0
=>a=3

7.  Find a quadratic polynomial whose zeroes are 2 and -35.
Sol:
It is given that the two roots of the polynomial are 2 and -5.
Leta=2and B=-5
Now, the sum of the zeroes, a + B =2 + (-5)=-3
Product of the zeroes, aff =2 x (-5) =-15
- Required polynomial = x*> — (a + B)x + aff
=x?—(-3)x+ 10
=x?+3x-10

8.  If the zeroes of the polynomial x> — 3x> + x + 1 are (a—b), a and (a + b), find the values of
aandb.
Sol:
The given polynomial =x° — 3x* + x + 1 and its roots are (a—b), a and (a + b).
Comparing the given polynomial with Ax®> + Bx”> + Cx + D, we have:
A=1,B=-3,C=landD=1
Now, (a—b)+a+ ('a+b)=_7g
3a=__

1

=a=1
Also, (a—b)xax (a+b)=—
Sa@-b)==
=1(1°-b*)=-1

= 1-b2=-1
=>b2=2
>b=+/2

sa=landb=+/2

9.  Verify that 2 is a zero of the polynomial x* + 4x? — 3x — 18.
Sol:
Let p(x) =x>+4x>—3x— 18
Now, p(2)=2>+4x22-3x2-18=0
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10.

11.

12.

13.

= 2 1s a zero of p(x).

Find the quadratic polynomial, the sum of whose zeroes is -5 and their product is 6.

Sol:

Given:

Sum of the zeroes = -5
Product of the zeroes =6

- Required polynomial = x? — (sum of the zeroes) x + product of the zeroes

=x>—(-5)x+6
=x*+5x+6

Find a cubic polynomial whose zeroes are 3, 5 and -2.
Sol:
Let a, B and y are the zeroes of the required polynomial.
Then we have:
a+B+y=3+5+(2)=6
af+By+ya=3x5+5%x(-2)+(2)x3=-1
and affy =3 x5 x-2=-30
Now, p(x) =x* =x* (e + B +7y) + x (af + By + ya) — By
=x*—x?x6+x x(-1)—(-30)
= M 207 | x50
So, the required polynomial is p(x) = x> — 6x*— x + 30.

Using remainder theorem, find the remainder when p(x) = x*> + 3x? — 5x + 4 is divided by

(x-2).
Sol:
Given: p(x) = x>+ 3x>—5x + 4
Now, p(2) =23 +3(22) — 5(2) + 4
—8+12-10+4
— 14

Show that (x + 2) is a factor of f(x) = x> + 4x%>+ x — 6.
Sol:
Given: f(x)=x>+4x>+x-6
Now, f(-2) = (-2) + 4(-22 + (-2) - 6
=8+16-2-6
=0
~ (X +2)is a factor of f(x) = x>+ 4x>+x — 6.
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14. If a, B, y are the zeroes of the polynomial p(x) = 6x> + 3x%>— 5x + 1, find the value of
1.1 1
&+§+ﬂ
Sol:
Given: p(x) = 6x>+ 3x*— 5x + 1
=6x°—(3)xX*+(-5)x-1
Comparing the polynomial with x> —x? (a + B +7) + X (ap + By + ya) — afy, we get:
af + By +ya=-5

and affy =1
1.1 1
G+3+y

15. If a, B are the zeroes of the polynomial f(x) = x>— 5x + k such that « — B = 1, find the
value of k.
Sol:
Given: x>—5x +k
The co-efficientsarea=1,b=-5and c =k.

.-.(x+B=_?b
sa+p=-2
Sa+B=5 ..(1)

Also,a-B=1 ....(2)

From (1) and (2), we get:

20=06

>a=3

Putting the value of ac in (1), we get B =2.
Now, af :E

23x2=1%

1
~k=6

16. Show that the polynomial f(x) = x> + 4x + 6 has no zero.
Sol:
Lett=x2
So, f(t) =t +4t+6
Now, to find the zeroes, we will equate f(t) =0
S>tP+4t+6=0
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17.

18.

NOW,tZ—_‘li\;ﬁq
_—4+V-8
2
=2+=2
e, x=-2+/-2

= X =4/ —2 + V-2, which is not a real number.

The zeroes of a polynomial should be real numbers.
~The given f(x) has no zeroes.

If one zero of the polynomial p(x) = x> — 6x%>+ 11x — 6 is 3, find the other two zeroes.
Sol:
p(x) =x>— 6x%>+ 11x — 6 and its factor, x + 3
Let us divide p(x) by (x — 3).
Here, x>— 6x’+ 11x—6=(x-3) (x* = 3x +2)
=x-3)[(x*-Q2+1)x+2]
=x-3)(x*-2x—-x+2)
=(x-3)[x(x-2)-1x-2)]
=x-3)x-1)x-2)
~The other two zeroes are 1 and 2.

If two zeroes of the polynomial p(x) = 2x* — 3x°— 3x? + 6x — 2 are V2 and — v/2, find its
other two zeroes.

Sol:

Given: p(x) = 2x* — 3x>— 3x% + 6x — 2 and the two zeroes, V2 and — /2

So, the polynomial is (x + V2) (x = V2) =x>—2.

Let us divide p(x) by (x* —2)

Here, 2x* — 3x° — 3x* + 6x — 2 (x 2)(2x*-3x+1)

)
=x*-2)[(2X*-Q2+Dx+1]
=x*-2)(2x*-2x—-x+1)
=(x*-2)[(2x (x - 1) -1(x - 1]
=x*-2)2x-1)x-1)

The other two zeroes are % and 1.
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19.

20.

Find the quotient when p(x) = 3x* + 5x° — 7x? + 2x + 2 is divided by (x*+ 3x + 1).
Sol:

Given: p(x) =3x*+5x° - 7x* +2x + 2

Dividing p(x) by (x?>+ 3x + 1), we have:

X2+3x+g 3xt+5%3 - Tx2 + 2x + 2 (3x2—4x+2
3x* +9x3 + 3x2

4x3 - 10x%2+2x +2

—4x3 — 12x? —4x
+ o+ +
2x% +6X +2
2x% +6X +2
X

~The quotient is 3x% — 4x + 2

Use remainder theorem to find the value of k, it being given that when x* + 2x? + kx + 3 is
divided by (x — 3), then the remainder is 21.
Sol:
Letp(x)=x>+2x’+ kx +3
Now, p(3)=(3)’ +2(3)* + 3k + 3
=27+ 18+3k+3

=48 +3k
It is given that the reminder is 21
~3k+48=21

=3k =-27
=>k=-9




