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:
xX2+7x+12=0
=>Xx2+4x+3x+12=0
= X(x+4) + 3(x+4) =0
= (Xx+4) (x+3) =0
=>X+4)=0o0r(x+3)=0
=>Xx=—4orx=-3
Sum of zeroes = —4 + (—3) = _T7 = EC(::;?L’Z?::Z;Z))

12 constant term
Product of zeroes = (—4) (—3) = T = Geoef Fictentof <)

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
=>xx-4)+2x-4)=0
>x-4)x+2)=0
= (x-4)=0o0r(x+2)=0
=>X=40rx=-2

2 _ — (coefficient of x)
= + (— = ===
Sum of zeroes =4 + (—2) =2 T = Coes ficient of 27

constant term
(coef ficient of x2)

Product of zeroes = (4) (—2) = _TB =

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) =x2+3x-10
=x?+5x-2x-10
=x(x+5)-2(x+5)

=(X-2)(x+5)
~f(x)=0=>X-2)(x+5)=0
=>x-2=00rx+5=0

=>X=20rx=-5.

So, the zeroes of f(x) are 2 and —5.
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= _£y = _n7 = =3 _ —(coefficient of x)
Sum of zeroes =2 + (-5) = -3 = 1 (coefficient of x?)

— _CY\= _10 = —10 _ __constant term
Product of zeroes =2 X (=5) = —10 = — Goer Fistentof 5

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:
f(x) =4x?-4x-3
= 4x? - (6x - 2x) -3
=4x% - 6x +2x - 3
=2x (2x-3) + 1(2x - 3)
=(2x+1) (2x-3)
~fX)=0=>(2x+1)(2x-3)=0

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

SX=—0orx==-
2 2

So, the zeroes of f(x) are _71 and ;
_ (1 3) _ -143 _E: - — (coefficient of x)
Sum of zeroes = ( 2 ) * (2) T2 2 1 (coef ficient of x2)

Product of zeroes = (_—1) X (3) = 28 - _constant ferm
“\2 2) 4 _(coefficientofxz)

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) = 5% - 4 - 8x

=5x?-8x -4

=5x2 - (10x - 2x) - 4

=5x%-10x + 2x - 4

=5x (Xx-2)+2(x-2)

=(Bx+2)(x-2)

~fX)=0=>0Bx+2)(x-2)=0

=>5x+2=00rx-2=0

:>x:_?20rx:2

So, the zeroes of f(x) are _?2 and 2.
—2+10 _8 _ — (coefficient of x)
5 5 (coef ficient of x2)

-2 -4 constant term
=|—) X = —=
Product of zeroes ( - ) 2 = (coef Ficient of )

Sum of zeroes = (_?2) +2=
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6. Find the zeroes of the polynomial f(x) = 2v/3x? - 5x + /3 and verify the relation between its
zeroes and coefficients.
Sol:

24/3x2 - 5x +/3
= 24/3x2-2x-3x+/3
= 2x (V3x-1)-V3 ([ 3x-1)=0
= (V3x-1)or(2x —/3) =0

= (\/—x—1)=00r(2x—\/§)20

_ _V3
= X= \/_ orx= >
_ V3 _ 3 V3
= X= \/_ X B3 orx= >
£ \/5 5\/_ — (coef ficient of x)
Sum of zeroes = Py 2 6 (coefficient of x2)

tant t
Product of zeroes = X2 x Y3 = Y3 _ _ constant term
3 2 6 (coefflaent of x2)

w

7. Find the zeroes of the quadratic polynomial 2x2 - 11x + 15 and verify the relation between
the zeroes and the coefficients.
Sol:

f(x) =2x2-11x + 15
= 2x? - (6x + 5x) + 15
=2x?-6x-5x + 15
=2x(x-3)-5(xx-3)
=(2x-5) (x-3)
S fx)=0=> (2x-5) (x-3)=0
= 2x-5=00rx-3=0
=> X= g orx=3

So, the zeroes of f(x) are g and 3.
5+6 _ 11 _ — (coefficient of x)

5
Sum of zeroes = E +3=

2 2 (coefficient of x?)
5 —-15 constant term
Product of zeroes = > X 3 = 2 = Goefficientof <7

8. Find the zeroes of the quadratic polynomial 4x2 - 4x + 1 and verify the relation between the
zeroes and the coefficients.
Sol:
A2 -4x+1=0

= (2x)2-2(2x)(1) + (1)*=0
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= (2x-1)2=0 [+ a* — 2ab + b* = (a-b)’]
= (2x-1)°=0

1 1
> X=-0rx==
2 2

_ — (coefficient of x)

1 1 1
= —4-=]1=-=
Sum of zeroes 2 2 1 1 (coefficient of x?2)
_1 1 _1_ constant term
Product of zeroes = - X - =~ (coef ficient of )

9. Find the zeroes of the quadratic polynomial (x? - 5) and verify the relation between the zeroes
and the coefficients.
Sol:
We have:
f(x)=x2-5
It can be written as x? + 0x - 5.
2
= (xz — (V5) )
= (x +5) (x = V/5)
S f()=0= (x+v5) (x —v/5)=0
=x+v5=00rx—+5=0
= x=—V50rx=+5
So, the zeroes of f(x) are —/5 and /5.
Here, the coefficient of x is 0 and the coefficient of x?2 is 1.

0 _ — (coefficient of x)
= V5 ++5==-=
Sum of zeroes 5 1 (coefficient of x?)

— _ —_5 _ constant term
Product of zeroes = —V5 X /5 = = et ficiont o7 £

10. Find the zeroes of the quadratic polynomial (8x? - 4) and verify the relation between the
zeroes and the coefficients.
Sol:
We have:
f(x) =8x?-4
It can be written as 8x% + 0x - 4
=4{(V2x)*- (V)%
=4 (\2x+1) (V2x-1)
LX) =0=> (V2x+1) (V2x-1)=0
= (V2x+1)=00rvV2x-1=0

1

-1
= e — e —
X \/EOVX Nz
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So, the zeroes of f(x) are _—; and =

vz V2
Here the coefficient of x is 0 and the coefficient of x%is v2
_-1. 1 _-1+41_ 0 - (coefficient of x)
Sum of zeroes = = + - VZ TV (coefficient of %)
Product of zeroes = —= x — = L X% =% - constant term

VZ N2 2x4 8  (coefficient of x2)

11. 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 5u (u+2)
S.f(uy=0=>5u=00ru+2=0

>u=0o0ru=-2
So, the zeroes of f (u) are —2 and 0.

sum of the zeroes = —2 + 0 =—2 = 223 = 710 - Z (coe/Jictent o/ )
1x5 5 (coefficient of u?)

1%X5 5 (coefficient of u?)

0X 5 -0 tant t
Product of zeroes= -2 X 0=0= = - _Cconstamt erm

12. 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
=23x°-4x+3x-4=0
=>X(3x-4)+1(3x-4)=0
=>@3x-4)(x+1)=0
= (3x-4)or(x+1)=0
4
=>X=3 orx=-1
_ — (coefficient of x)

4 1
==+ (-1)=-=
Sumof zeroes = -+ (-1) = - == o )

_4 _ —4 _ _ constant term
Product of zeroes = R (-1 = 3 = Goes ficient of %)

13. 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, (e + ) =2+ (-6) = -4
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Product of the zeroes, aff =2 X (-6) = -12
.". Required polynomial = x2 - (a + B)X + aff = x* — (-4)x — 12

=X2+4x 12

e (coefficient of x)

Sum of the zeroes = -4 = —= (coef Fictent of <)
-12 _ constant term

Product of zeroes =-12 = "I (coefficient of x2)

14. Find the quadratic polynomial whose zeroes are 2 and _Tl. Verify the relation between the
coefficients and the zeroes of the polynomial.

Sol:
-1

_2 —
Leta—gandB—T

Sum of the zeroes = (a + f) :§+ (_Tl) :%:%
1
Product of the zeroes, af == x (_—1) -2 -1
3 4 12 6
6

. . 5 -1

.. Required polynomial = x? - (a + B)X + aff = x> — X+ (?)
5 1

= X2_—X_ _

12 6

_ i _ — (coefficient of x)
Sum of the zeroes = — = (coo/ Ficient of £2)

Product of zerogs = — = —constant term
T 6 (coefficient of x2)

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

Sol:
Let a and S be the zeroes of the required polynomial f(x).
Then (a+B)=8and af =12

X)) =X - (a+ B)x + af

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

Sfx)=0=>x2-8x+12=0
= X2 - (6x+2x)+12=0
= X*-6x-2x+12=0
=>X(X-6)-2(xx-6)=0
> (X-2)(x-6)=0
=> X-2)=00r(x-6)=0
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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 is 0 and their product is -1. Hence, find
the zeroes of the polynomial.

Sol:

Let @ and 3 be the zeroes of the required polynomial f(x).

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

SfX)=x2-(a+B)x +af
= f(x) = x?- 0x + (-1)
= f(x) =x*-1
Hence, required polynomial f(x) = x2 - 1.
Sfx)=0=>x2-1=0
> X+1)(x-1)=0
=> X+1)=0o0r(x-1)=0

> x=-lorx=1
So, the zeroes of f(x) are -1 and 1.

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

find the zeroes of the polynomial.
Sol:
Let a and 3 be the zeroes of the required polynomial f(x).

Then (a+[3):§and af=1
LX) =x2-(a+ )X + apf
:f(x):x2-§x+1
= f(x) = 2x*—5x + 2
Hence, the required polynomial is f(x) = 2x?—5x + 2
S f(X)=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
:X:Eorxzz

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

:>x2—\/§x+§=0

= 3x2-3V2x+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 = % is the root of the above quadratic equation

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

2(5)+7 () +b=0
:>§a+%+b:0
=>4a+42+9b=0

=>4a+9b=-42 ..()

Since, x = -3 is the root of the above quadratic equation
Hence, It will satisfy the above equation.

Therefore, we will get

a(-3)2+7(3)+b=0

=09a-21+b=0

=% +b=21 —n(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
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21.

So, we have

x+a=0

=>X=-a

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 = § is one of the zero of 3x3 + 16x? + 15x — 18
Now, we have
-
= X —% =0
Now, we divide 3x3 + 16x? + 15x — 18 by x — g to find the quotient
3x? + 18x + 27
X — g) 3x3 + 16x2 + 15X — 18

3x3 — 2x2
-+

18x? + 15x
18x? — 12x
_ +
27x —18
27x—18
-+

X

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

3x%+18x +27=0

=32+ 9x+9x+27=0
=>3XX+3)+9(x+3)=0
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=>X+3)(3x+9)=0
=>(x+3)=00r(3x+9)=0
=>x=-30rx=-3
Exercise — 2B

1. Verify that 3, -2, 1 are the zeros of the cubic polynomial p(x) = (x3 — 2x? — 5x + 6) and verify
the relation between it zeros and coefficients.
Sol:
The given polynomial is p(x) = (x® — 2x? — 5x + 6)
S pB)=(R-2x32-5x3+6)=(27-18-15+6)=0
P2 =[(28) -2 X (-2?-5X (~2)+6]=(-8-8+10+6)=0
PL)=(12-2x12-5x1+6)=(1-2-5+6)=0
.. 3, -2 and lare the zeroes of p(x),
Leta =3, § =-2and y = 1. Then we have:

(@+f+7)=(B-2+1)=2= — (coefficient of x?)

(coef ficient of x3)

(aﬁ + ,BY + ya) — (—6 24+ 3) — _TS _ coefficient of x

B coefficient of x3

OCBY — { 3 % (_2) % 1} — —_6 _ —(constant term)

1 (coef ficient of x3)

2. Verify that 5, -2 and % 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) = (3x3 — 10x2 — 27x + 10)

p(5) = (3 X 58— 10 X 52— 27 X 5 + 10) = (375 250 — 135 + 10) = 0
P(-2) = [3 X (-2%) — 10 X (-22)— 27 X (-2) + 10] = (-24 — 40 + 54 + 10) = 0

p(%):{3>< (%)3- 10 x (§)2-27x§+ 10}:(3x%— 10 x5 -9+ 10)

(- 2+1)= (9= )=

.. 5,-2and § are the zeroes of p(x).

Leta=5Bg=-2andy= % Then we have:

_ . )
(a+ﬁ+y)=(5_2 + l) _ 10 _ - (coefficient of x?)

3 3 (coefficient of x3)
coefficient of x

(@B + By +ya) = (-10- 2 + $y="2=

- coef ficient of x3

— _ 1) _ Z10 _ —(constant term)
a’By - {5 X ( 2) X 3} 3 (coefficient 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?+ (@b +bc+cax—abc ... (1)

Leta=2,b=-3andc=4
Substituting the values in 1, we get
X2—(2-3+4)x2+ (- 6—12 + 8)x — (-24)

= x2-3x?-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’?+ (@ +bc+cax—abc ... (1)

Leta:%,bzlandc:—B
Substituting the values in (1), we get

e (tri-g)es Goa- Do ()
:>x3—(_73)x2—4x+%

= 2x3+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 5, -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
x3 — (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
x3 —Bx2—2x + 24

6. If f(x) =x*®—3x+5x—3 is divided by g(x) = x* -2
Sol: X—3
X—2 ) X° —3x°+5x -3

X3 —2X
- +
—3X° +/X—-3
—3x° +6
+ —
7xX-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
X2-x+1 x*+0x3—3x2 +4x +5
)X“— 3 + X2

-+ _
x3—4x%2+4x +5
x3— X2+ X
— 4+ _

—3x2+3x+5
—3x2+3x-3
+ - 4

8

Quotient g(x) =x?+x -3
Remainder r(x) = 8

8. If f(x) = x*~5x + 6 is divided by g(x) = 2 — x2.
Sol:
We can write
f(x) as x* + 0x® + 0x? - 5x + 6 and g(x) as — x*+ 2
—Xx?>—2
—x2+2 )x4+0x3+0x2—5x+6
x4 -2 X2
- +
2x* —BX + 6
2x? —4
— +
-5x + 10

Quotient g(x) = —x? -2
Remainder r(x) = -5x + 10
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9. By actual division, show that x?— 3 is a factor of 2x* + 3x3 — 2x? — 9x — 12.

Sol:
Let f(x) = 2x* + 3x® — 2x? — 9x — 12 and g(x) as x>—3
2x2 + 3X + 4

x?—3 ) 2x* +3x3 - 2x2 - 9x — 12
2x* — 6x2
- +
3X° +4x“ - 9x — 12
3x3 —9x
- +
4x° —12
4x? - 12
-+
X
Quotient g(X) = 2x? + 3x + 4
Remainder r(x) =0
Since, the remainder is 0.
Hence, x? — 3 is a factor of 2x* + 3x3 — 2x? — 9x — 12

10. On dividing 3x3 + 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
L3+ X2+ 2x+5=(3x—5)g(X) + 9x + 10
=3x3+ X2+ 2x +5-9x — 10 = (3x — 5)g(x)
=3x3+x2 - 7x-5= (3x - 5)g(X)
_3x3+x%2-7x-5
= 9(X) = ———
X2+ 2x+1
3x-5 3+ x2-7x-5
3x3 — 5x?
~ o+
6x’— IX-5
6x? — 10x
S

3X—-5
3X—-5
-+
X

Sg(X) =x2+2x+ 1




Class X Chapter 2 — Polynomials Maths

11. Verify division algorithm for the polynomial f(x)= (8 + 20x + x? — 6x%) by g(x) =( 2 + 5x —

12.

3x?).
Sol:
We can write f(x) as —6x° + x2 + 20x + 8 and g(x) as —3x? + 5x + 2
x2+2x+1
—3x2 +5x + 2 ) 6x3+ x2+20x+8

—6x3 +10x° + 4x
+ _ _
—9x? +16x + 8
—9x? +15x + 6
+ _ _
X+2

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

Dividend = Quotient X Divisor + Remainder
LB X2+ 20X + 8= (-3x2+5x+2) (2x +3) + X + 2
= 6X3+ X2+ 20X + 8 = —6x> + 10x? + 4x —-9x®>+ 15X + 6 + X + 2

= 6x3+Xx2+20x +8=-6x3+x%+20x + 8

It is given that —1 is one of the zeroes of the polynomial x3 + 2x? — 11x — 12. Find all the
zeroes of the given polynomial.

Sol:

Let f(x) = x3 + 2x? — 11x — 12

Since — 1 is a zero of f(x), (x+1) is a factor of f(x).

On dividing f(x) by (x+1), we get

X+1 X3+ 2x2 —11x — 12 X2+ x+12
X3+ x?

X2 —11x —12
X2 + X

—12x - 12
—12x - 12
+ o+

X
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13.

14.

f(x) =x3+2x> - 11x - 12
=(x+1) (X2 +x-12)
=(x+1) {x*>+4x-3x-12}
= (x +1) {x (x+4) — 3 (x+4)}
=(x+1)(x-3) (x+4)

SfX)=0=>(Xx+1) (x-3)(x+4)=0
=>((x+1)=0or(x-3)=0o0r(x+4)=0

=>X=—lorx=30rx=-4
Thus, all the zeroes are — 1, 3 and — 4.

If 1 and —2 are two zeroes of the polynomial (x3 — 4x? — 7x + 10), find its third zero.
Sol:

Let f(x) = x3 —4x% — 7x + 10

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

(x+2) is 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) x3—4x2—7x + 10 ()(—5
X3+ X2 - 2x
- — +
—5x?—-5x + 10
—5x% - 5x + 10
+ o+ -
X

fx)=0=> (x*+x-2)(x—-5)=0
=> xX-1)(x+2)(x-5)=0

=>X=lorx=-2o0rx=5
Hence, the third zero is 5.

If 3 and —3 are two zeroes of the polynomial (x* + x3 — 11x% — 9x + 18), find all the zeroes of
the given polynomial.

Sol:

Let x* + x3—11x?— 9x + 18

Since 3 and — 3 are the zeroes of f(x), it follows that each one of (x + 3) and (x — 3) is 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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xz—% x*+x3-11x*>—9x + 18 (x2+x—2
x4 —9x?
- +
x3—2x%> - 9x + 18
x3 —9Ox
_ +
—2x% + 18
—2x% +18
+ _
X

fx)=0=> (x+x-2)(x*-9)=0
=> (X2+2Xx—-x-2) (x-3) (x +3)
= (X—1) (x+2) (x—3) (x+3) =0

=>Xx=l1lorx=-2orx=30rx=-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 polynomial.
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) is 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:

x4 — 4x?
- +
x3 — 30x% —4x + 120
x3 —4x
_ +
—30x% + 120
—30x% + 120
+ —
X

X2 —4 )x4+x3—34x2—4x+12O(x2+x—2

f(x) =0
= (x2+x-30) (x*-4)=0
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= (X*+6x—-5x—30) (x—2) (x +2)

= [X(x +6) —5(x +6)] (x—2) (x +2)

> (X-5X+6)(x-2)(x+2)=0

=>Xx=5orx=-6orx=20rx=-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 v/3 and

/3.
Sol:
Let f(x) = x* + x* - 23x% — 3x + 60

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

factor of f(x).

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

On dividing f(x) by (x? — 3), we get:

x2—3 )x4+x3—23x2—3x+60

x4 —3x?
- +

(x2+x—20

X3 — 20x% — 3x + 60

f(x) = 0

= (xX2+x-20) (x*-3)=0

= (X% + 5x — 4x — 20) (x2 - 3)
= [X(x +5) - 4(x + 5)] (x* - 3)

= (X—4) (x+5) (x-=v3) (x+v3)=0
=>x=4orx=-50rx=+v3o0orx=-J/3
Hence, all the zeroes are V3, -v3, 4 and -5.




Class X Chapter 2 — Polynomials Maths

17. Find all the zeroes of (2x* — 3x® — 5x? + 9x — 3), it is being given that two of its zeroes are v/3

and —/3.

Sol:

The given polynomial is f(x) = 2x* — 3x3 - 5x? + 9x — 3

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

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

On dividing f(x) by (x? — 3), we get:

X2—3) 2x4 —3x3 —5x2+9x — 3 (2x2—3x+1

2x* — 6x2
- +
33+ x?+9x-3
-3x3 + 9x
+ —
x> -3
x> -3
— o+
X

f(x)=0

=> 24 -3x3-5x2+9x-3=0

= (x2-3) (2x*-3x+1)=0

= (xX2-3) (2x*-2x—x+1)=0

= (X-V3) (x+v3) (2x-1) (x-1)=0
:>x:\/§0rx:-\/§orx:%orx:1
Hence, all the zeroes are v/3, -x/i%and 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* + 4x3 — 2x? — 20x — 15.
Since (x —+/5) and (x + v/5) are the zeroes of f(x) it follows that each one of (x —+/5) and (x
++/5) is a factor of f(x).
Consequently, (x —+/5) (x + V/5) = (x> — 5) is a factor of f(x).
On dividing f(x) by (x* - 5), we get:
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19.

x2—5) x4+4x3—2x2—20x—15( %% 3x+1

x4 — 5x?
- +
4x3 + 3x? — 20x — 15
4x3 — 20x
- +
3x?-15
3x?-15
-+
X

f(x) =0

=> x4+ 4x3-Tx2-20x-15=0

= (x> -5) (x2+4x+3)=0

= (X—V5) (X +V5) (x+1) (x+3)=0
=x=+v50rx=-/50rx=-1orx=-3
Hence, all the zeroes are /5, -/5, -1 and -3.

Find all the zeroes of polynomial (2x* — 11x3 + 7x? + 13x — 7), it being given that two of its
zeroes are (3 +v2) and (3 — V2).

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 + /2) and
(x + 3—+/2) is a factor of f(x).

Consequently, [(x— (3 +V2)] [(x- (B3=v2)] = [(x-3)- V2] [(x=3) +v/2]

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

On dividing f(x) by (x2— 6x + 7), we get:

x2—6x+7) 2x4—11x3+7x2+13x—7(2x2+x—1
2x* — 12x3 + 14x2
_ + _
x3—7x?+13x -7
x3 — 6x% + 7X
_ + _
—Xx%+6x—7
X2 +6x—7
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f(x) =0

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

=> (X2-6x+7) (2x2+x-7)=0

> (X+3+V2)(x+3-v/2)(2x-1)(x+1)=0
=>x=-3-v20rx=-3++2 orx:%orx:-l
Hence, all the zeroes are (-3 —v2), (—3+\/§),%and -1.

Exercise — 2C

1. If one zero of the polynomial x* —4x+1 Is (2 + \/§) , Write the other zero.

Sol:
Let the other zeroes of x2 — 4x + 1 be a.

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

—(coefficient of x)

We have, sum of zeroes = coef ficient of x2

s2+V3+as= —_(14)

=>a=2-3
Hence, the other zeroes of x2 — 4x + 1 is 2 — /3.

2. Find the zeroes of the polynomial x? + x — p(p + 1)
Sol:
f(x)=x*+x-p(p+1)
By adding and subtracting px, we get
f(x) = X2 + px + x —px —p(p + 1)
=x*+(p+1)x—px—p(p+1)
=X[x+(@P+1)]p[x+(p+1)]
=[x+ (pP+1](x-p)
f(x)=0
= [x+(p+1)] (x—p)=0
= [x+(p+1)]=00r(x-p)=0

=>x=—(p+1lorx=p
So, the zeroes of f(x) are — (p + 1) and p.




Class X Chapter 2 — Polynomials Maths

3. Find the zeroes of the polynomial x? — 3x — m(m + 3)
Sol:
f(x) =x2—3x—-m (m+3)
By adding and subtracting mx, we get
f(x) =x2—mx—3x + mx—m (m + 3)
=X[x=(m+3)] + m[x—(m + 3)]
=[x-(m+3)](x+m)

fX)=0=>[x—-(M+3)](x+m)=0
=>[Xx-(M+3)]=0o0r(x+m)=0

=>X=m+30rx=-m
So, the zeroes of f(x) are —-m and +3.

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

Sol:

If the zeroes of the quadratic polynomial are @ and g then the quadratic polynomial can be
found as X2 — (a + B)x + aff ()

Substituting the values in (1), we get

X2 —6Xx +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)2+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

(42— (-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 — 1is 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-1)1-1=0

>a-3a+3-1=0

=>-2a=-2

=>a=1

9. If-2is azero 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=30rx=-2
So, the zeroes of f(x) are 3 and —2.

11. If the sum of the zeros of the quadratic polynomial kx2-3x + 5 is 1 write the value of k..
Sol:

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

Sum of zeroes = coef ficient of x2

—(=3)
k

= 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 = coc/ Ficient of X

k
= 3==

1
=>k=3

13. If (x + a) is 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 2x2 + 2ax + 5x + 10
Hence, It will satisfy the above polynomial

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

= -5a+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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— (coef ficient of x?)
coef ficient of x3
—(=6)

Sum of zeroes =

>a-b+a+ta+b=
=>3a=3

=>a=1

15. If x3+ x2-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=00rx-1=0

=>x=0o0rx=1

Since, x3+ x? — ax + b is divisible by x? — x.

Hence, the zeroes of x? — x will satisfy x3+ x? —ax + b
(02 +0°—a(0)+b=0

=>hb=0
And
(1%+12-a(1)+0=0 [+b=0]

>a=2

16. If & and B be the zeroes of the polynomial 2x? - 7x + k write the value of (a + 8+ a B.
Sol:
By using the relationship between the zeroes of he quadratic polynomial.
We have

— (coefficient of x) constant term

Sum of zeroes = and Product of zeroes =

coef ficient of x2 coef ficient of x2
SLa+ B :;and aﬁzg
Now, a + ,B+aﬁ=_—7 =1

2

N

17. State Division Algorithm for Polynomials.
Sol:
“If f(x) and g(x) are two polynomials such that degree of f(x) is greater than degree of g(x)
where g(x) # 0, there exists unique polynomials q(x) and r(x) such that
f(x) = 9(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
>3- (=5 ()
:x2+%x—3

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

19. Find the zeroes of the quadratic polynomial f(x) = 6x2 — 3.

Sol:
To find the zeroes of the quadratic polynomial we will equate f(x) to 0
Sf(x)=0
= 6x>-3=0
= 3(2x*-1)=0
=>2x*-1=0
=2x°=1
—x2=1
2
1
>X=+—=
2
. . _ 2 i _ i
Hence, the zeroes of the quadratic polynomial f(x) = 6x“— 3 are 5 5

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

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

= 4/3x?+5x - 2/3=0

= 4/3x%+8x —3x—2v/3=0

= 4x (V3x +2) -V/3(\/3x+2)=0
= (V3x+2)=0o0r (4x—-+3)=0
:x——%orxzﬁ

V3 4
Hence, the zeroes of the quadratic polynomial f(x) = 4v/3x%+ 5x — 2+/3 are — \/2—5 or ‘i—g
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21. If a, B are the zeroes of the polynomial f(x) = x2—5x + k such that « - 8 =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
coef ficient of x2 and Product of zeroes = coef ficient of x?

-5) K

.'.a+,[>’=%anda/3=;

Sum of zeroes =

:>a+ﬁ:5andaﬁ=%

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

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

22.1f a and £ are the zeros of the polynomial f(x) = 6x* +x—2 find the value of (%Jr%j

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

Sum of zeroes = constant term

_ icient
(coeffictent o/ ) and Product of zeroes = =
coef ficient of x2 coef ficient of x2

1

.'.a—i—ﬁz_?landaﬁ:—g

@, B_at+p?
Now, 3 + 2 ap
_a’+ B+ 2aB-2ap
= -
_ (a+ B)*-2aB
S
-1\2 1
_E) —2(=)
1
3
1 2
3613

23. If a, B are the zeroes of the polynomial f(x) = 5x? -7x + 1, then i + % =?

Sol:
By using the relationship between the zeroes of he quadratic polynomial.
We have
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— (coefficient of x) _constant term
coef ficient of x2 and Product of zeroes = coef ficient of x?2

Sum of zeroes =

La+ p =2

:>a+ﬁ:§anda,8=§

1,1 _a+p
Now,a+ﬁ e
7
-5
1
5
=7

24. If a, 3 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

constant term

— (coefficient of x) _
coef ficient of x2 and Product of zeroes = coef ficient of x2

'.a+ﬁ=_Tlanda/3=_Tz

Sum of zeroes =

>a+pf=-1landaf =—
1 1\2_ (B-a)?
Now, (%= 3) = (57°)
_ (a+(i)ﬁ)—24aﬁ [~ (B - a)2=(a+ B)? — 4aP]

—1)2—4(—
=S50 e+ p=-ladap=-2]
_ (=1)%-4(-2)
- 4

-

$2|>—‘
v
II

'QIH‘QM_\

QI»—‘
11
I+

N w

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

We have, Sum of zeroes =

:a—b+a+a+b::%2

= 3a=3
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>a=1

—(constant term
Now, Product of zeroes = ( )

".(a-b) (@) (a+b)==

coef ficient of x3

= (1-b@)A+b)=-1 [-a=]]

= 1-b?=-1
= b?=2
= b=+/2

Exercise — MCQ

1. Which of the following is a polynomial?

(8) x> — 5x + 6v/x + 3 (b) x3/2 —x +xV/2 +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 + a1x + a2x* + ...... +

anX", where an # 0.

2. Which of the following is not a polynomial?

(8) V3x%- 24/3x +5 (b) 9x% — 4x ++/2
3 3 2 1 3

(C)EX + b6X -EX—8 (d)X+;

Sol:

(d) x + z is 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

(@-3,1 (b) -3, -1 (c)3,-1 d)3,1

Sol:

(c)3,-1

Let f(x) =x>—2x—-3=0
=x>-3x+x-3=0
=x(x-3)+1(x-3)=0
=(x-3)(x+1)=0

=>x=30rx=-1
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4.  The zeroes of the polynomial x? - v2x — 12 are

@ V2, V2 (b)3V2, -2v2 () -3v2, 2v/2 (d) 3v2, 242
Sol:

(b) 3v2, -2v2

Let f(x) =x?—v2x—-12=0
= X2 - 3V2x +24/2x —12=0
= X(X—3v2) + 24/2(x - 3v/2) =0
= (x—3v2) (x +2v2) =0
=>x=3/2orx=-2v2

5. The zeroes of the polynomial 4x? + 5v2x — 3 are

@ -3V2VZ  O)WZLEZ  (©Z2  (d)noneof these
Sol:
© %2

Let f(x) = 4x? + 5V/2x-3=0
= 4%+ 6v2x —/2x-3=0
= 24/2x(vV2x +3) -1 (\/2x +3) =0
= (V2x+3) (2V2x-1)=0

_ 3 _ 1
:>x———_20rx——2 =
> X=—Z0rx= \/_ X 5=

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

@-34 ()23 (© =2 (d) none of these
Sol:

(b) 23

Letf(x)—x2+%x—2:0

= 6x2+x-12=0

= 6x°+9x—-8x—12=0

=>3x(2x+3)4(2x+3)=0

= (2x+3)(3x-4)=0

4

. -3
SXE—OrX=-
2 3
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7.

10.

. 11 2
The zeros of the polynomial 7x? - S X-sare

@ g _71 (a % _?1 (© _?2% (d) none of these
Sol:

2 -1
(@) 37

Letf(x):7x2—13—1x—§:O
=21x>-11x-2=0
=21x2 - 14x +3x-2=0
=>7X(3x-2)+1(3x-2)=0
= 3x-2)(7x+1)=0

2
> X=Z0rx=—
3 7

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

(@) x> —3x + 10 (b) x? + 3x — 10 (c) x> —3x—10 (d) x? + 3x + 10
Sol:
(c) x> —3x—10

Given: Sum of zeroes, a« + 8 =3
Also, product of zeroes, aff =-10

.. Required polynomial =x?—(a + ) + aff = x*—3x - 10

A quadratic polynomial whose zeroes are 5 and -3, is

(@) X2 +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 § =-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 + af8

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

A quadratic polynomial whose zeroes are % and _71 is
(@) 10x>+x+3 (b)) 10x>+x—-3 () 10x>—x+3 (d)x2-1_10X-
Sol:

3
10
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11.

12.

13.

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

3 -1
Here, the zeroes are z and -

. —
Leta—sandﬁ— >

So, sum of the zeroes, a + 8 = Z + (7) -—

3 -1\ _ -3
Also, product of the zeroes, aff = - X (7) =3
The polynomial will be X? — (@ + B) X + ap.
3

. - 1
.. The required polynomial is x? - TS

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 o and B be the zeroes of x?+ 88x + 125.

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

If « and 8 are the zeros of x? + 5x + 8, then the value of (a + 8) is

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

Sol:

(b) -5

Given: a and B be the zeroes of x? + 5x + 8.

If « + B is the sum of the roots and af is the product, then the required polynomial will be
X2 —(a+ p) X+ ap.

SLa+f=-5

If @ and B are the zeroes of 2x?+ 5x - 9, then the value of af is
-5 5 —_

@@= O ©= (d)2

Sol:

(©=

Given: a and B be the zeroes of 2x?+ 5x — 9.

If  + B are the zeroes, then x2 — (a + ) x + af is the required polynomial.
. . 2 5. 9

The polynomial will be x — X5

. _ -9
..CZ,B—7
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14.

15.

16.

If one zero of the quadratic polynomial kx? + 3x + k is 2, then the value of k is
@2 = 3 ()=

Sol:

()=

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

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

=>4k+k+6=0
= bk=-6

-6
=>k=—
5

If one zero of the quadratic polynomial (k — 1)x? — kx + 1 is -4, then the value of k is
@= ® = (d)3
Sol:
5
(b)2
Since —4 is a zero of (k — 1) x?+ kx + 1, we have:
(k—1) X (-4)?+kx (-4)+1=0
= 16k-16-4k+1=0
=12k -15=0

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

@a=-2,b=6 (bya=2,b=-6
(c)a=-2,b=-6 (da=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 ..()

Also, 3%+ (a+1) x3+b=0=>9+3a+3+b=0
>b+3a=-12 ...(Q2)
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17.

18.

19.

20.

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

If one zero of 3x? — 8x + k be the reciprocal of the other, then k = ?

(a) 3 -3  (©3 ()=
Sol:

@ k=3

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

Then the product of zeroes = %

1k
> aX—=-
3

Wl Q

=>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 = ?

(a) (b) = (©= ()=
Sol:

()=

Let a and B be the zeroes of kx? + 2x + 3K.

Then o+ f =—"and af =3

>a+pf=af
-2
> — =
k
= k=22
3

If a, B are the zeroes of the polynomial x? + 6x + 2, then G + %) =?

(@3 (b) -3 (c) 12 (d)-12

Sol:

(b) -3

Since a and B be the zeroes of x? + 6x + 2, we have:
a+f=-6andaf =2

N

If @, B, y be the zeroes of the polynomial x* — 6x2 — x + 30, then (af + By + ya) = ?
@) -1 (b) 1 () -5 (d) 30
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Sol:

(a) -1

It is given that o, 8 and y are the zeroes of x3 — 6x% — x + 30.
. __ co—efficientof x __ -1 B

o (aﬁ + By +vya) = co—efficientof x3 1

21. If a, B, y be the zeroes of the polynomial 2x3 + x2 — 13x + 6, then afy = ?

(a) -3 (b)3 (©= (d) ==

Sol:

(a) -3

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

CZ,BY B co—efficientof x3 2 B

22. If a, B, y be the zeroes of the polynomial p(x) such that (¢ + 8 +v) =3, (af + By + ya)
=-10and afy = —24, then p(x) =?

(@) x3 + 3x? — 10x + 24 (b) x® + 3x% + 10x — 24
(c) x3—3x%>—10x + 24 (d) none of these
Sol:

(c) x3—3x%>—10x + 24
Given: a, B and y are the zeroes of polynomial p(x).
Also, (e + B +v) =3, (aff + By + ya) =-10 and afy = -24

S p() =X = (a+ B+Y) X+ (aB + By + ya) x— aBy
=x3-3x2-10x + 24

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

Then the sum of zeroes = —

:>a+0+0=_7b

-b
> qg=—
a

Hence, the third zero is %b.
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24,

25.

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

(a) = ® ()0 (b) =

Sol:

OF

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

(@B+Bx0+ax0)==
:aﬁzs

.. The product of the other two zeroes is 2

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

@a-b-1 (b)yb—a-1 (c)1-a+hb d1+a-b
Sol:
(©)1-a+b

Since —1 is a zero of X3 + ax? + bx + ¢, we have:
(-13+ax (-1)’+b x (-1)+c=0
=>a—-b+c+1=0

=>c=1-a+b
Also, product of all zeroes is given by

af X (-1)=-c
=>af=cC
=>af=1-a+b

If @, B be the zeroes of the polynomial 2x? + 5x + k such that (a + )% - aff = % then k =7
(a) 3 (b) -3 ©-2 (d)2

Sol:

(d) 2

Since « and S8 are the zeroes of 2x? + 5x + k, we have:

a+,8=_75and aﬁzg

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

= (a+pr-ap=4

1
4
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217.

28.

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

(@) 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) = 9(x)

Sol:

(c) either r(x) = 0 or deg r(x) < deg g(x)

By division algorithm on polynomials, either r(x) = 0 or deg r(x) < deg g(x).

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 is a monomial

(d) 5x2 is a monomial

Sol:

(d) 5x2 is a monomial.

5x2 consists of one term only. So, it is a monomial.

Exercise — Formative Assesment

The zeroes of the polynomial P(x) = x> — 2x — 3 are
(@-3,1 (b) -3, -1 (€)3,-1 d3,1
Sol:

(©3,-1

Here, p(x) = x?—2x — 3

Letx?-2x-3=0

=>x>-3-1)x-3=0

=>x2-3x+x-3=0

=>X(x-3)+1(x-3)=0

=>X-3)(x+1)=0

=>x=3,-1
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2. If a, B, v be the zeroes of the polynomial x3 — 6x? — x + 3, then the values of (af + By +
ya) =?
(@) -1 (b) 1 (c) -5 (d)3
Sol:
(@ -1
Here, p(x) = x3—6x2—x + 3
Comparing the given polynomial with x® — (a + B + v) X*+ (ap + By + ya) X — apy, we
get:(ap + By +ya) = -1

3. If o, B arethezerosof kx?—2x + 3k isequal ¢+ =¢af thenk =?
1 -1 2 -2
@3 (b) - ©3 (d) 5
Sol:
2
©3
Here, p(x) = x2 — 2x + 3k
Comparing the given polynomial with ax? + bx + ¢, we get:
a=1b=-2andc=3k
Itis given that a and B are the roots of the polynomial.
—b

.'.0(+B:7

—
sa+B=2  ..()
Also,aﬁzi

3k
=>(XB:T

sap=3k ...(ii)
Now, o + B = af
= 2 =3k [Using (i) and (ii)]

2
=>k==
3

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

1 3 5 7
@) 3 (b) 3 ©3 (d)3
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 = 7”

=>a+a+4:$

= 2a+4 =2k

=>at+2=Kk

2a=(k-2) ..(»I)

Also, product of the roots, af :i

=>a(a+4):z

> (k-2) (k-2+4)= 2
> (k-2) (k+2)= 2
:k2—4:§

= 4k?-16=9
= 4k%=25
> K=
4
k=2 (+k>0)
5. Find the zeroes of the polynomial x> + 2x — 195.
Sol:
Here, p(x) = x2 + 2x — 195
Letp(x) =0
= x?+(156-13)x-195=0
= x2+15x - 13x - 195=0
= X (x +15) - 13(x + 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

Let a and i be the two zeroes.

c
A

Then, product of the zeroes =

1_ 6a
>0 —= )
a a“+9

6a
a?+9

=1=
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=a’+9=6a
=a’-6a+9=0
2a’-2xax3+32=0
=(@-3)’=0
=2a-3=0

=>a=3

7. Find a quadratic polynomial whose zeroes are 2 and -5.
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 + g =2 + (-5) =-3
Product of the zeroes, afg =2 x (-5) =-15
= Required polynomial = x> — (a + )X + aff
=x?—(-3)x + 10
=x2+3x-10

8.  If the zeroes of the polynomial x3 — 3x? + x + 1 are (a—b), a and (a + b), find the values of
aandb.
Sol:
The given polynomial = x3 — 3x2 + 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=1andD=1

Now, (a-b) +a+ (a+b)=="
-3

=>3a——T

=2>a=1

Also, (a—b)an(a+b):_7D

>a(@®-b)==
=1 (12-b?) =-1
=1-b?=-1
=h’=2
=>b=+/2
sa=landb=+V2

9.  Verify that 2 is a zero of the polynomial x3 + 4x% — 3x — 18.
Sol:
Let p(x) = x® + 4x> —3x — 18
Now, p(2) =23 +4x22-3x2-18=0
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10.

11.

12.

13.

~ 2 is 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 vy are the zeroes of the required polynomial.

Then we have:

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

af +By+ya=3x5+5x%x(-2) +(-2) x3=-1

and afy=3x5x-2=-30

Now, p(x) = x> —x* (& + B +7) + X (af + By + ya) — aBy
=x3-x2x 6+ X x (-1) — (-30)
=x3-6x?—x+30

So, the required polynomial is p(x) = x3— 6x?— x + 30.

Using remainder theorem, find the remainder when p(x) = x3 + 3x?— 5x + 4 is divided by

(x-2).

Sol:

Given: p(x) = x3+ 3x2—5x + 4

Now, p(2) = 23 + 3(22) — 5(2) + 4
=8+12-10+14
=14

Show that (x + 2) is a factor of f(x) = x3+ 4x?+ x — 6.
Sol:
Given: f(x) = x3+ 4x®+ x - 6
Now, f(-2) = (-2)° + 4(-2)> + (-2) - 6
=-8+16-2-6
=0
~ (X + 2) is a factor of f(x) = x3+ 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
G+5+3)
Sol:
Given: p(x) = 6x3+ 3x?—5x + 1
=6x°— (-3) x°+ (5) x—1
Comparing the polynomial with x3 —x? (a + B + v) + X (ap + By + ya) — apy, we get:
ap + By +ya=-5
and apy=-1
(11
. ( o )

Y + ay + aB)

( afy
g )

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

2>a+Bf=5 ...(1)

Also,a—-B=1 ....(2)

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

2aa =6

>a=3

Putting the value of a in (1), we get g = 2.
Now, af :2

=>3><sz

1
~k=6

16. Show that the polynomial f(x) = x? + 4x + 6 has no zero.
Sol:
Lett=x?
So, f(t) =t>+ 4t + 6
Now, to find the zeroes, we will equate f(t) = 0
S>t2+4t+6=0
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17.

18.

_ —4+V16-24
Now, t = >
_-41V78
- 2
=-2++-2
ie, x°=-2++-2

= X =+ —2 £+ +/—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) = x3— 6x?+ 11x — 6 is 3, find the other two zeroes.
Sol:
p(x) = x3— 6x?+ 11x — 6 and its factor, x + 3
Let us divide p(x) by (x — 3).
Here, x3— 6x?+ 11x — 6 = (X — 3) (x> — 3x + 2)
=(x=3) [(¢-(2+1)x+2]
=(X-3)(X*-2X-x+2)
=(x=3)[x(x-2)-1(x-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 v/2 and — /2, find its

other two zeroes.

Sol:

Given: p(x) = 2x* — 3x3— 3x? + 6x — 2 and the two zeroes, vZ and — /2

So, the polynomial is (x + v2) (x —v2) = x> - 2.

Let us divide p(x) by (x2 - 2)

Here, 2x* —3x3—-3x2+6x -2 = (X —2) (2x*—3x + 1)
=(x*-2)[(2x* - (2+ 1) x + 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. Find the quotient when p(x) = 3x* + 5x> — 7x? + 2x + 2 is divided by (x* + 3x + 1).
Sol:
Given: p(x) =3x* +5x3 - 7x2 + 2x + 2
Dividing p(x) by (x?+ 3x + 1), we have:

x2+3x+3 XA+ —TX2+2X + 2 (3x2—4x+2
3Ax* +9x3 + 3%?

—Ax3 - 10x% + 2x + 2

—4x3 — 12%% — 4X
+ 4+ +
2X% + BX + 2
2X% + BX + 2
X

~The quotient is 3x2 — 4x + 2

20. Use remainder theorem to find the value of k, it being given that when x3 + 2x? + kx + 3 is
divided by (x — 3), then the remainder is 21.
Sol:
Letp(x) =x3+2x2+ 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






