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
=>x>+4x+3x+12=0
= x(x+4) + 3(x+4) =0
= (xt+4) (x+3)=0
=>(x+4)=0or(x+3)=0
>x=—4orx=-3
7_ - (coefficient of x)

Sum of zeroes = —4 + (=3) = — —
1 (coef ficient of x2)
12 constant term

Product of zeroes = (—4) (—3) = T~ Goerricient of 20

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

Sum of zeroes =4 + (=2) =2 = & - (Coef.ﬂ.aent or %)
1 (coefficient of x2)
-8 constant term

Product of zeroes = (4) (—2) =

T (coefficient of x2)

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

=(x-2)(x+5)
~fx)=0=>x-2)(x+5)=0
=>x-2=0o0rx+5=0

=>x=2o0rx=-5.

So, the zeroes of f(x) are 2 and —5.
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1 (coefficient of x2)
__ =10 _  constant term

Product of zeroes =2 X (=5)=—10= "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:
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
3

-1
SX=—O0rx=-
2 2

So, the zeroes of f(x) are _71 and %

Sum of zeroes = (—_1) I (2) _~1+3 _ - (coef'fi'cient of x)
2 2 2 (coefficient of x?)

-1 3 -3 tant t
Product of zeroes = (—) X (—) == T
2 2 4 (coefficient of x2)

E:l:
2

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

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

=5x*-8x-4
=5x2-(10x-2x) -4
=5x>-10x +2x - 4
=5x(x-2)+2(x-2)
=05x+2)(x-2)
~fx)=0=>Gx+2)(x-2)=0
=>5x+2=00rx-2=0
=>x=_?20rx=2

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

—-24+10 — (coefficient of x)
5 (coefficient of x2)

-2 -4 constant term
Product of zeroes = (—) X2 =—= —
5 5 (coef ficient of x2)

Sum of zeroes = (_?2) +92= = % —
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6. Find the zeroes of the polynomial f(x) = 2/3x? - 5x + /3 and verify the relation between its
zeroes and coefficients.
Sol:
2V/3x% - 5x +/3
= 2/3x% -2x -3x ++/3
= 2x (V3x-1)-V3(3x-1)=0
= (V3x-1)or(2x —V/3)=0
= (V3x-1)=00r(2x —V3)=0
1 V3

= X=—=o0r
V3

>

~ |G

orx =

3
3

)
|5 @l
Telmela

i? — (coef ficient of x)

6 (coefficient of x?)
]
2

+

Sum of zeroes =

V3 constant term

6  (coefficient of x?)

Product of zeroes = 5 X

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

the zeroes and the coefficients.
Sol:
f(x)=2x>-11x+15

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

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

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

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

S fx)=0=>(2x-5)x=-3)=0
= 2x-5=0o0rx-3=0
5
= x=;orx=3

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

5 546 1 — (coefficient of x
Sum of zeroes==+3 = —4_ f.f. /)
2 2 2 (coefficient of x2)

-15 constant term

Product of zeroes =2 X 3 =2 —
2 2 (coefficient of x2)

8. Find the zeroes of the quadratic polynomial 4x* - 4x + 1 and verify the relation between the
zeroes and the coefficients.
Sol:
42 -4x+1=0

= (2x)2-2(2x)(1) + (1)’=0




Class X Chapter 2 — Polynomials Maths

= (2x-1)2=0 [~ a> — 2ab + b? = (a—b)?]
= (2x-1)>=0
1

1
> X=-0rx=-
2 2

1 1 1 —(coefficient of x
Sum of zeroes==-+=-=1=== ( f.f. LX)
2 2 1 (coefficient of x?)
1 1 1 constant term
Product of zeroes == X ==== —
22 4 (coefficient of x2)

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.

- (- (9))

=(x +V5) (x = V5)

S fx)=0= (x+V5) (x—5)=0
= x+V5=00rx —V5=0
=x=—V50rx=+5

So, the zeroes of f(x) are —V/5 and V/5.

Here, the coefficient of x is 0 and the coefficient of x%is 1.
__ = (coefricient of x)

Sum of zeroes = —/5 + /5 =2 =

1 (coefficientof x?)

55 constant term
Product of zeroes = —V/5 X /5 = T~ (obf ficient of x2)

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 { (V21)* - (1)}
=4 \2x+1) (V2x-1)
S fx)=0=2x+1)2x-1)=0

> W2x+1)=00rvV2x-1=0

1 1
> X=—=0rX=—=
V2 V2
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11.

12.

13.

So, the zeroes of f(x) are _—; and —=

V2 V2
Here the coefficient of x is 0 and the coefficient of x2is V2
_-1, 1 _-1+1_ 0 _ - (coefficient of x)
Sum of zeroes = 5 + B Vi B (eosfficientor 3

-1 1 -1x4 -4 constant term
Product of zeroes ==X == ——=— = —
V2 T2 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)

S f(=0=>5u=0o0oru+2=0

=>u=0oru=-2

So, the zeroes of f (u) are —2 and 0.
—2x5_-10 _ — (coefficient of x)

1x5 5 (coefficient of u?)

o0x5 -0 constant term
Product of zeroes=—-2 X 0=0= =— = -
1%X5 5 (coef ficient of u?)

Sum of the zeroes = -2 + 0 =—2 =

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

=>3x%-4x+3x-4=0
=>x3x-4)+103x-4)=0
>B3x-4)(x+1)=0
= 3x-4)or(x+1)=0

4
=>x=§orx=-1

4 1 —(coefficient of x
Sum of zeroes ==+ (-1) === ( f,f, /%)

3 3 (coefficient of x2)
—4 _ constant term

3 (coefficient of x2)

Product of zeroes = % X (-1)=

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 + ) =2 + (-6) =-4
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Product of the zeroes, aff =2 X (-6) =-12

.". Required polynomial =x* - (a + B)x + aff = x> — (-4)x — 12
=x2+4x—12
—4 - (coefficient of x)
1 (coef ficient of x2)
—12 _ constant term

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

14. Find the quadratic polynomial whose zeroes are % and —71. Verify the relation between the

coefficients and the zeroes of the polynomial.
Sol:

Leta=3andﬂ=_—1.
3 4
Sumofthezeroesz(a+ﬁ)=§+(_Tl):_:_

Product of the zeroes, a8 =§ X (—71) == =

.. Required polynomial = x? - (a + B)x + aff = x> = 15—2 X + (_?1)
12 6

Sum of the zeroes = — = —coe/Jiclent of )

12 (coefficient of x2)

-1 constant term
Product of zeroes = — = —
6 (coef ficient 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 @ and £ be the zeroes of the required polynomial f(x).
Then (a +pB)=8 and aff =12

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

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

Sfx)=0=>x*-8x+12=0
=>x2-(6x+2x)+12=0
= x?-6x-2x+12=0
> x(x-6)-2(x-6)=0
> (x-2)(x-6)=0
= (x—-2)=0o0r(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 S be the zeroes of the required polynomial f(x).

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

X)) =x - (a+p)x+af
= f(x) =x2-0x + (-1)
= f(x) =x>-1
Hence, required polynomial f(x) = x> - 1.
SAx)=0=>x*-1=0
> xx+DH)Ex-1)=0
> x+1)=0or(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 @ and S be the zeroes of the required polynomial f(x).

Then(a+ﬁ)=§anda,8:1
S Ax) =x2-(a+B)x+ap
> f(x) =x*-2x + 1
= f(x) =2x>-5x +2
Hence, the required polynomial is f(x) = 2x*>— 5x + 2
S fx)=0=>2x>-5x+2=0
=>2x}—(@4x+x)+2=0
= 2xX°—4x—-x+2=0
= 2x(x=2)—1(x-2)=0
=>2x-1)(x-2)=0
= (2x—-1)=0o0r(x—-2)=0
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18.

19.

20.

1
=>x=50rx=2

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

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—\/ix-l-%:O

= 3x2-3V2x+1=0

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

RIOE

>Z2a+2+b<0
9 3
=>4a+42+9b=0

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

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

= 9-21+b=0

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

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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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 = % is one of the zero of 3x> + 16x> + 15x — 18

Now, we have
2

3
2
>x—-=-=0
3

X =

Now, we divide 3x> + 16x> + 15x — 18 by x — % to find the quotient
3x2+ 18x + 27
x—g) 3% + 16x% + 15x — 18

3x3—2x°

-+

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)+9x+3)=0
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=>x+3)3Bx+9)=0
=>x+3)=00r(3x+9)=0
>x=-30rx=-3




