PRERNA EDUCATION CLASS X

CBSE Test Paper 03
Chapter 2 Polynomials

If the polynomial 3x3 - 4x% - 17x - ks exactly divisible by x - 3, then the value of ‘k’

is (1)
a. 6
b. 5
c. -5
d -6
The number of zeroes that the polynomial f(x) = (x - 2)2 + 4 can have is (1)
a 0
b. 2
c 3
1

d.

If ‘2’ is the zero of both the polynomials 3x% + mx - 14 and 2x> + nx? + x - 2, then the

value of m - 2n is (1)

a 5

b. -1

c. 9

d -9

If one of the zeroes of the cubic polynomial x> + ax? + bx + cis -1, then the product of
the other two zeroes is (1)

ab—atl

b.b+ at1

cb+ a—-l

db—a-1
5. A quadratic polynomial with zeroes % and - 1is (1)
adx?+3z —1
b. 422 3z —1

cdz? 3r+ 1
d. 42?43z + 1
If(a-b), a and (a+b) are zeros of the polynomial 2x3-6x%+5x-7, write the value of a. (1)
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The sum of the zeros and the product of zeros of a quadratic polynomial are _Tl and

-3 respectively. Write the polynomial. (1)

8. Find the quadratic polynomial whose zeroes are \/g + \/5 and \/5 — \/g (1)

9. Sum and product of zeroes of quadratic polynomial are 5 and 17 respectively. Find

10.
11.

12,

13.
14.

15.

16.

17.

the polynomial. (1)

Find a quadratic polynomial whose one zero is -8 and sum of zeroes is 0. (1)

Find the zeros of the quadratic polynomial f(x) = abx? + (b2 - ac)x - bc, and verify the
relationship between the zeros and its coefficients. (2)

Find the zeros of the following quadratic polynomials and verify the relationship

between the zeros and the coefficients: 8x? - 4 (2)

Find a quadratic polynomial whose zeroes are 5 + v/2 and 5 -1/2. (2)

Find a quadratic polynomial of the given number as the sum and product of its zeroes
respectively. 0, \ﬁ (3)

Find all the zeroes of p(x) = x3 - 9x% - 12x + 20 if x + 2 is a factor of p(x). (3)

If c and (3 are the zeroes of the quadratic polynomial f(x) =6x2 + x - 2, then, find the

%+ g.(s)

Can (x - 2) be the remainder on division of a polynomial p(x) by (2x + 3)? Justify your

value of

answer. (3)

18.c, 3 and 7y are zeroes of the polynomial x> + px® + qx + 2 such that .8 +1=0.

19.

20.

20of9

Find the value of 2p + q + 5. (4)

Obtain all other zeroes of the polynomial xt + 6x3 + x% - 24x - 20, if two of its zeroes are

+2and- 5. (4)

When a polynomial f(x) is divided by x% - 5, the quotient is x% - 2x - 3 and remainder is

zero. Find the polynomial and all its zeroes. (4)
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Solution

d. -6

Explanation: If the polynomial 323 — 422 — 17z — k is exactly divisible --
T — - 3then

p(3) = 0 (By factor theorem)

=3(3)% 43 —17x3—k=0

=81 —-36—-51—k=0

=—6—-k=0

=k = —6

b. 2

Explanation: f (z) = (z — 2)2 +4=g2 —dx+4+4=x2—42+8
Here the largest exponent of variable is 2,

therefore number of zeroes of the given polynomial is 2.

c.9

Explanation: According to the question, p(2) = 3z? + mz — 14 =0
=3(2)%+mx2-14=0

=124+2m—-14=0=m=1

Alsop(2) = 2z% +nz? 2 —2=0

=2x (2P fnx (2 +2-2=0

=16+4n =0

=n=—4

m—2n=1-2x(-4)=1+8=9

.b—a+1

Explanation: Let «v, 3, are the zeroes of the given polynomial. Given: & = 1

andTofind:B’YSince, 0{+5+’}': %bé—l—l—ﬁ—k’y: _Taé

Also aff + Py +yo = §:>(—1)6+57+(_1)7:%

=B+ By—y=b=0y— (B +7) =b=py—(—a+1) = b [Fromeq. (i)]
=pfy=b—a+1
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a. 422 +3z—1
Explanation: x*-(a + f)x + (af) =0
Herea =1 ()= "=+ =ix(-1)=F afdaf
2 -(Fx+ (=0
X% + %x- % =0
4a* +3x—

21 = 0 (By LCM)
4224+ 3x—1=0

Given polynomial is p(x) = 2x3 - 6x% + 5x - 7
Let @ =(a-b),B=aand y=(a+Dh)

Now, O{+,B+’Y=—% =3

= (a-b)+a+(a+b)=3

= a-b+a+a+b=3

=>3a=3

=>a=3/3

>a=1

So the value of a in given polynomial is 1.

Let & and 3 be the zeros of the required quadratic polynomial.

As per given condition the sum of the zeros and the product of zeros of a quadratic
polynomial are _71 and -3 respectively.

Then, we have

a+p= —% and af =-3

Now, a quadratic polynomial whose zeros are & and [ is given by

p(x)=x?- (a + Bx +af

.". Required quadratic polynomial,

px) =x% - (—3)x+(-3)

:X2+%X-3
2, 1.
+ 5X 3.

Sum of zeroes = v/3 + /b + /5 — /3 = 2\/5
Product of zeroes = (/3 + v/5)(v/5 — v/3) = /15 — /9 ++/25 — /15
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=—-3+5=2

Quadratic polynomial is XZ-(sum of zeroes)x + product of zeroes

=22 — 26 +2

Sum of zeroes = 5

Product of zeroes =17

CLASS X

Quadratic Polynomial = x? - (sum of zeroes)Z+ product of zeroes = x2 —bx+ 17

[t is given that One zero = - 8

and Sum of zeroes = 0

Since sum of zeroes = @ + 3

.". Other zero=0-(-8) =8

Product of zeroes = 8 X (- 8) =- 64
Hence, Polynomial p(x) = X2 - S)x+P

= x% - 64

We have,

f(x) = abx® + (b? - ac)x - bc
= abx® + b%x - acx - bc
=bx(ax+b)-c(ax +b)

= (ax + b) (bx - ¢)

Now r(x)=0 if

ax+b=0 or bx-c=0

. . b _c
e X=—gorX=gy
Thus, the zeroes of f(x) are :
o b __c
b ¢ —bPtac _  (b*-ac
a+6 a +B_ ab — T ab _(1)

af=2 x—£=-2..(2)

Now for f(x) = abx? + (b2 - ac)x - bc

From (1) & (3) and (2) & (4) we conclude:

https://prernaeducation.co.in

011-41659551 | 9312712114



PRERNA EDUCATION

12.

13.

14.

15. Given polynomial is p(x) = x3-9x% - 12x + 20 and x + 2 is a factor of p(x).

6 of9

a+6=—§
e,

f(x) = 8x% - 4

=4 (2x%- 1)

= 4](y22)? - 12
=4(\/ésc—1><¢§x+ 1)

flz)=0= (vV2z—1)(v2z+1) =0
SoA2z—1=00r2z+1=0

L 1 or x —L

V2
1
/3

_( 1 1
Sum of zeros —( \/Z) —+ ( \.@>
1
= — ] x [ —
Product of zeros ( 7 ) (

— constant term
Coeff. of &2

L

So, the zg?os of f(x) are and
W2
=0 =

<.
b2

0 _ Coeff.ofz

8 coeff. of 2

1 _ -4
— 27 8

-

Let ct, 3 are zeroes of quadratic polynomial p(x).
soople) =2’ — (et Bz + af

Here, a =5+ /2,8=5— /2

S a+B=5++24+5—-+/2=10

and af = (5+ /2)(5 — /2)=25-2=23

Hence the polynomial is p(x) = x% - 10x + 23.

0,7

Let the quadratic polynomial be ax® +bx + c
and its zeroes be & and 3,

Then,a+ =0 = —gand, Q=3 =<
Ifa=1,thenb=0and ¢ = \ﬁ

So, one quadratic polynomial which fits

the given conditions is z? + \ﬁ

CLASS X
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><2—11><+10
3 2
X+ 2 x3—9x2—12x+20
X~ 4 2X

€ — 12«
s — 22x

10x 4+ 20
10% 420
0

dividend = divisor x quotient + remainder
Sop(x) = (x + 2) (X2 - 11x + 10)

=(x+2) (XZ- 10x-x+10)
=(x+2)[x(x-10)-1(x-10)]
=(x+2)(x-1)(x-10)

.". Zeroes of p(x) are -2, 1, 10.

16. f(x) = 6x% +X-2
a=6,b=1,c=-2
Let zeroes be & and 3.Then
Sum of zeroes= & + § = — %
2

Product of zeroes axx 3 =
a B _ ap
E + a T afl

2

_2 . .

o=

6

17. No, (x — 2) cannot be remainder on division of polynomial p(x) by (2x + 3) because the

degree of remainder is either O or its degree is less than the degree of the divisor.
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18. P(x) =X3+pX2+ gx + 2

Here,a=1,b=p,c=q,d=2

af+pBy+ay=g=q
= af+y(B+a)=qe (i)
and - f3-v= _Td=-2
= AP V=2, (iii)

Also,aff +1= 0= af=—1

Therefore, (iii) becomes -1 Xy = —2 = vy = 2
Substituting in (i), we get

a+B+2= p=at f=p-2
Substituting these value in (ii), we get
-1+2(-p-2)=q

= -1-2p-4=q

= 2p+q+5=0

19. As x = 2 and -5 are the zeroes of x* + 6x° + x%- 24x - 20.

= (x-2)and (x + 5) are two factors of x* + 6x3 + x% -24x - 20

— product of factorsis (x- 2) (x+5) = x% +3x-10
Dividing x * + 623+ 22 - 24x - 20 by 2 + 3x- 10

B4+ 3x+2
X+ 3x-10) x* 4 67 + x7 - 24x-20
¥+ 37 -104°
s +

3% 4+ 1% -24x-20
3x% + 9x* - 30x
= - +
222 4 6x-20
2% + 6x-20
T . -
0

Dividend = divisor X quotient + remainder

:>x4+6x3+x2-24x-20:[x2+3x-10) (x2+3x+2)
=x-2)(x+5)(x+2)(x+1)

Hence, other two zeroes are -2 and -1.

20. g(x) =22 -5

8 of 9
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r(z) =0

By division algorithm for polynomials, we have

f(z) = q(z).9(z) + r(z)

flz)=(z? 5)(z®> -2z —3)+0

f(z) =2* 223 322 — 522+ 10z + 15

flz) = z' — 223 — 822 + 10z + 15

So, the required polynomial is f(z) = zt — 2z% 8z2 + 10z +
15 Now,

q(x) and g(x) will be factors of f(x)

x>-5=0andx?-2x-3=0
x2-(v/5)2=0andx?+x-3x-3=0
(x-v5)(x++/5)=0and (x+1)(x-3) =0

X:\f,xz-f,x:-landx:3
So, the zeroes area=\/5,)3=-\/5,y=-1 and 0= 3.

CLASS X
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