STD 10 Maths Total Marks : 120
Polynomials Practice Sheet - 1(3M)

* Given section consists of questions of 3 marks each. [120]

1 If « and B are the zeros of the quadratic polynomial f(x) = 6x2 + x - 2, find the value of %+§

Ans. : f(x) =6x% —x—2

Since a and 8 are the zeroes of the given polynomial
.. Sum of zeroes [a+ 8] = %1

Product of zeroes (af) = 3+

a B _ 28 (a+8)*—208
B« of af

" If « and B are the zeroes of the quadratic polynomial f(x) = ax? + bx + ¢, find evaluate: a(i +%2) +b( +

B

Q™
SN——

=|e

Ans. : a(%;Jr%z) +b(%+§)

_ a3+ﬂ3) <a2+ﬁ2)

- a( @) TP

_ g x latBP3eBath) | (et 208
%] ap

slo

3.If & and B are the zeroes of the quadratic polynomial f(x) = x?

whose zeroes are:
i. a+2,8+2

a—1 p-1
atl? B+1°

+ px + q, find a quadratic polynomial

Ans. : --a and g are the zeroes of the quadratic polynomial
f(x) =x?—-2x+3
Herea=1,b=-2,c=3

i. Zerosare a+2,8+2,
oo Sumofzeros=a+2++2=(a+p)+4
=24+4=6
and product of zeros = (a +2)(8+2)
=af+2a+28+4
=aB+2=(a+p)+4
=3+2x2+4
=3+4+4=11
.. Polynomial will be

k[x? - (sumof zeroes)x + product of zeros]
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= k(x? —6x+11)
-1

. a—1
ii. Zeros are o1’ 51

a—1 —1
Sum of zeros = i %
(a—1)(B+1)+(B-1)(a+1)
(a+1)(8+1)
af+a—pf—1+af+pf—a—1
af+a+p+1
_ 2032 _ 2x3-2
af+(a+p)+1 3+2+1

and product of zeros 2= x %
_ (e=1)(B-1)
T (a+1)(B+1)

_ af—a—f+1l _ af—(atB)+1l
T aftatft+l T aft+(atp)+1
_3=241 _ 2 _ 1

3+2+1 3 3
.. Polynomial will be

k[x? - (sum of zeros)x + product of zeros]
2 1
= k|:X2 - §X+ §:|

4.If o and B are the zeroes of the quadratic polynomial such that a+8=24 and a«—g=38, find a quadratic
polynomial have « and g as its zeroes.

Ans. : -« and g are the zeroes of a quadratic polynomial
a+p=24anda—-3=38

- 4= (a+p)? —(a—B)?

— (24)% — (8)2 = 576 — 64 = 512

af =21 =128

.. Quadratic polynomial will be

k[x? - (sum of zeroes)x + product of zero]

= k[x% — 24x + 128]

2

5. If a and B are the zeroes of the quadratic polynomial f(x) = x* - x - 2, find the value of L — 1

B
Ans. : f(x) =x2 +x—2

Herea=1,b=1,c=-2

-~ a and B are the zeroes of f(x)

a—‘—ﬂ:%:T:—l
—2
andaf=¢ == =-2
1_1_fa of
Now 5= o o
Vs’ —1ap  \/1P-4(-2)
- = - —
_ VT8 A3
-2 T 27 2

6. 1f one zero of the quadratic polynomial f(x) = 4x% - 8kx - 9 is negative of the other, find the value of k.

Ans. : Since a and —a are the zeros of the quadratic polynomial f(x) = 4x% - 8kx - 9
a—a=0

—Coefficient of x

Coefficient of x*

k=0
Hence, the Value of k is 0.

7. Find the zeros of the following quadratic polynomial and verify the relationship between the zeros and their
coefficients:
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p(x) =x2+2v2x — 6

Ans. : p(x) =x% +2v2x—6 =x%+3¢/2x—/2x— /2 x3/2
= x(x+3\/§) — \/§(X+3\/§) = (X* \/5) (X+3\/§)
Zeroes of the polynomial are /2 and —3+/2

Sum of the zeroes = — 1‘/5
V2-3y2=-2/2

—2v/2=-22

product of zeroes = /2 x —34/2 = —%
—6=—6

Hence the relatioship varified.

8. If a and B are the zeros of the quadratic polynomial f(t) = t2 - 4t + 3, find the value of a*8® + a®B%.
Ans. : We have,
F(t) =t*—4t +3
given that o and 3 are zeroes of F(t)

aff = % =3

Now o83 + 3Bt = 383 (a + B)
= (aB)*(a+B)

=(3)® x4

=27x4

=108

=4

9If a and B are the zeroes of the quadratic polynomial p(s) = 3s? - 6s + 4, find the value of

B 1,1
s +242(L+1)+308

Ans. : Since o and 3 are the zeroes of the quadratic polynomial p(s) = 3s® - 6s + 4

— Coefficient of x
at ﬁ - Coefficient of x
a+ﬁ:7§®
a+ﬁ=g
a+p=2

Constant term
af — Constant term _

Coefficient of x°

aff =

B 1,1
We have, %+E+2(3+5)+3aﬂ

oI

2 2
= L8 +2(§+l)+3aﬂ

aff B
_ (atB®)—208 atB
el g (210) g0

By substituting o +8=2 and a8 = % we get,

5)+3af =2 +1+2
3 3
2+842(t4l)480p =L+ 4422
4 3
3
B 1 1 _ 4.3, 4x3 | 12
%+E+2 E+E +3C\t,3 _EXZ+T+?
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2 1fi2(tel) 4308 —14 242
g+iva(teg)rsap =R+ 2
S +L1a(2+5)+3ap = LEE

21 L2(L+1) 308 20

i §+2<§+§)+3aﬂ:%

21 242(L+1)+308=8

B 1,1 .
Hence, the value of 3 + ¢ +2(; + E) +3afis 8

10. For what value of k, is -2 a zero of the polynomial 3x2 + 4x + 2k?

Ans. : We know if x = « is zero polynomial then x—a is a factor of f(x)
Since -2 is factor of f(x). Therefore x + 2 is a factor of f(x)

Now, we divide f(x) = 3x% + 4x +2k by g(x) = x + 2 to find the value of k
3x+2

x+2) 3x? +4x + 2k
3x2 1 2x
2x + 2k
2x — 4
— 4+
2k +4

Now, Remainder = 0
2k+4=0
2k = -4

_ =4

2
k=-2
Hence, the value of k is -2

1. 1f o and B are the zeros of the quadratic polynomial f(x) = x? - p(x + 1) - ¢, show that (a+1)(8+1) =1—c

Ans. : f(x) =x> —p(x+1)—c=x*—px—p—c
Sum of zeroes =a+8=p
Product of zeroes = —p—c=apf

(a+1)(B+1)=af+a+B+1=-p—c+p+1
=1-c=R.HS
.. Hence proved.

12. 1f o and B are the zeroes of the quadratic polynomial f(x) = ax? + bx + ¢, then evaluate:

1 1
ao+b + af+b

Ans. aaler + aﬂ1+b
afi+b-+aa+b
(aa+b)(aB+b)

a(a+5)+2b
azaﬂ+aba+ab[3’+b2
a(atB)+b

= a2af+af(a?f)+b?

a+2b
ax—3 b b

ax£+abc(—b)+b2 T ac—bZ+b? | ac
at T =

a

13. For the following, find a quadratic polynomial whose sum and product respectively of the zeroes are as given.
Also, find the zeroes of these polynomials by factorization.
8 4
)
Ans. : Given that, sum of zeroes (S) = —%

and product of zeroes (P) = %
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Required quadratic expression,

f(x) =x® —Sx+P

=X2+%X+% =3x2+8x+4

Using factorisation method,

=3x> +6x+2x+4

=3x(x+2) +2(x+2) = (x+2)(3x+2)
Hence, the zeroes of f(x) are -2 and —%

14. For what value of k, is -3 a zero of the polynomial X2+ 11x + k?

Ans. : -3 is a zero of polynomial f(x) = x* + 11x + k
It will satisfy the polynomial

fix) =0=1f(-3)=0

Now x% + 11x + k=0

= (-3)2+ 11x(3) + k=0

=9-33+k=0

=24 +k=0

=>k=24

15.1f 1 is a zero of the polynomial p(x) = ax? - 3(a - 1) x - 1, then find the value of a.
Ans.:p(x) = ax? -3(@- 1) x- 1
- 1 is its zero
“. (x - 1) will be its factor
Now, p(1) = a(1)? -3(a-1) x 1 -1
=a-3a+3-1
=-2a+2
o (x- 1) is its factor
.. Remainder = 0
~p(1)=0
=>-2a+2=0=2a=2
=a= % =1
sa=1

16. If o and B are the zeros of the quadratic polynomial p(x) = 4x? - 5x - 1, find the value of a28+ a32.
Ans. : We have,
P(x) = 4x* —5x—1
give that o and 3 are zeroes of p(x)

—(=5 -1 _
ratp=—t=t ap= =g

Now o?8+ af? = af(a + )
(7))

17. 1f & and B are the zeros of the quadratic polynomial f(x) = x? - 1, find a quadratic polynomial whose zeroes are

2 28

7‘1 and =—.
Ans.: f(x) =x2—1
sum of zeroes a+8=0
Product of zeroes af = -1

2 28 22°+28°
Sum of zeroes = <+ + - = —7—
2((a+,8)2—2aﬂ)
of

2[(0)2—2><—1}
—
2(2)1

—1
=4

Product of zeroes — 2228 _ 28
ap af
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Hence the quadratic equation is x% - (sum of zeroes)x + product of zeroes
=k(x? +4x+14)

2 l—aﬁ

18. If o and B are the zeroes of the quadratic polynomial f(x) = x 5

- X - 4, find the value of - +

Ans. : Since o + 3 are the zeroes of the polynomial: x? - x - 4
Sum of the roots (a+8) =1
Product of the roots (af) = —4

—1_.1_,g_08_
_a+ﬂ af = o7
_ 1 _ =1 _ 1416 _ 15
*74+4*4+4* 4 T 4

19. 1f the sum of the zeros of the quadratic polynomial f(t) = kt? + 2t + 3k is equal to their product, find the value
of k.

Ans. : Let, the two zeroes of the f(t) = kt? + 2t + 3k be a and 38
Sum of the zeroes (a+f8) = 2

Product of the zeroes a8 = % =3
According to question,

-2
T =3
-2 =3k

-2
k=2

20. Given that /2 is a zero of the cubic polynomial 6x3 + /2x2 — 10x — 44/2, find its other two zeroes.

Ans. : Let f(x) 6x® +v/2x*> —10x —4+/2 and given that v/2 is one of the zeroes of f(x)
i.e., (x—+/2) is one of the factor of given cubic polynomial.
Now, using divison algorithm,

6x% +7\2x+4

(Ja'—\[Z_)6xJ +2x2 -10x-42

6x - 6+/2x?

- +
7\/5x2 -10x - 4\/5
742x? —14x
- +

4x-4y2
4x-42

X

21. Write the coefficient of the polynomial p(z) = z° - 222 + 4.

4v03-2722+0z+4

Ans. : p(z) = z° + oz
Coefficient of z° = 1
Coefficient of 2% = 0
Coefficient of 23 = 0

Coefficient of z2 = -2
Coefficient of z=0
Constant =4

22. If o and B are the zeroes of the quadratic polynomial f(x) = x% - 5x + 4, find the value of Ly % —2ap.

Ans. : f(x) =x? —bx+4
Herea=1,b=-5c=4
-« and B are the zeroes of f(x)

atp=2-"_5
andaf=<=1=4
Now, 2 +1 —208 =22 248
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23. Apply division algorithm to find the quotient g(x) and remainder r(x) in dividing f(x) by g(x) in the following:
f(x) = 4x3 + 8x + 8x% + 7, g(x) = 2x% - x + 1

Ans. : f(x) = 4x3 + 8x + 8x% + 7, g(x) =2 2 x+1
orf(x)=4x3+8x2+8x+7,g(x)=2x2-x+1

- Degree of f(x) = 3 and degree of g(x) = 2

. Degree of q(x) = willbe =3 -2 =1

and degree of r(x) will be less than 2

Now using division algorithm,

f(x) = g(x) x g(x) + r(x)

=453 +8x2 +8x+7=(2x% - x + 1)(ax + b) + (cx + d)
=2ax3+(2b-a)x®+(@-b+c)x+ (b+d)
Equating the corresponding co-effecients
2a=4=a=2

2b-a=8=2b-2=8

=22b=8+2=10

= b:1—2(]:5

a-b+c=8

2-5+c=8=c=8-2+5=11
b+d=7=5+d=7

=2d=7-5=2

q(x) = (ax + b) = 2x + 5

rx)=cx+d=11x+2

24. For what value of k, is 3 a zero of the polynomial 2x% + x + k?

Ans. : We know that is x = « is zero polynomial, and then x — o is a factor of f(x)
Since 3 is zero of f(x)
Therefore x - 3 is a factor of f(x)

Now, we divide f(x) = 2x% + x + k by g(x) = X - 3 to find the value of k

2x + 7
x—3)+2x% +x +k
+2x2 — 6x
— +
+ Tx +k
+ x =21
— +
k+ 21
Now, remainder = 0
k+21=0
k=-21

Hence, the value of k is -21
25. Write the zeros of the polynomial X2 - X- 6.

Ans.: f(x)=x%-x-6
=x2-3x+2x-6

—6=-3x2
{1230
=x(x-3)+2(x-3)
= (x-3)(x +2)
. Zeros of f(x) will be if (x-3)(x+2)=0
Either x-3 =0, thenx=3
orx+2=0,thenx=3
. Zeros are 3, -2
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26. For the following, find a quadratic polynomial whose sum and product respectively of the zeroes are as given.

Also, find the zeroes of these polynomials by factorization.
=3 _1
257 2

. Gi - __3 —_1
Ans. : Give that,S = W and P = 5

.. Required quadratic expression,
f(x) =x% —Sx+P =x? +2_\3/3X_%
=26x24+3x—+/5

Using factorisation method,

= 2\/5)(2 +5X—2X—\/5

= v5x(2x++/5) —1(2x++/5)

= (2x+ \/5) (\/5)(— 1)

Hence, the zeroes of f(x) are —\/g and %

27. For the following, find a quadratic polynomial whose sum and product respectively of the zeroes are as given.
Also, find the zeroes of these polynomials by factorization.

—24/3,-9

Ans. : Given that, S = —2/3 and P=—9

.. Required quadratic expression,

f(x) =x2 —Sx+P=x2+243x-9
=X2+3\/§X7\/§X*9

[using factorisation method]

= x(x+3\/§) — \/g(x+3\/§)

~ (x+3v3) (s v3)

Hence, the zeroes of f(x) are —3+/3 and v/3

28. If the squared difference of the zeroes of the quadratic polynomial f(x) = X2 + px + 45 is equal to 144, find the
value of p.
Ans. : f(x) =x? +P(x) +45
Here a=1,b =p,c=45
Let o and 8 be the zeroes of f(x),their

P
and (a—B)? =144
v (et B)? =(a—p)" +4ap
= (—p)? =144 +4 x 45
= p? =144 + 180 = 324
= p? = (£18)?
. p==18

29. Find the cubic polynomial with the sum, sum of the product of its zeros taken two at a time, and product of its
zeros as 3, -1 and -3 respectively.

Ans. : Let o, 8 and v be the zrose of cubic polynomial p(x).
Given:

a+B+y=3...(1)

af+py+ya=-1...(2)

afy=-3...(3)

Thus, required cubic polynomial is

p(x) =k{x’ — (a+ B +7)x* + (af + By +7y2)x — By}

p(x) =k(x® —3x® —x+3)

Where is any non-zerorcal number.

30. If & and B are the zeroes of the quadratic polynomial p(y) = 5y2 -7y + 1, find the value of §+%

Ans. : p(y) =5y° —Ty+1
here,a=5b=-7,¢c=1
- o and B are the zeroes of p(y)




—_c_1
andaf=¢ =<

1 1 _ Bta _ off
Nowa+ﬂf—a =
z
— 5 _ 15 _
_1_5X1_7

31. What must be added to the polynomial f(x) = x* + 253 - 2x% + x - 1 so that the resulting polynomial is exactly
divisible by X2 + 2x - 3?
Ans. : We know that,
f(x) = g(x) x q(x) + r(x)
f(x) - r(x) = g(x) x q(x)
f(x) + {- r(x)} = g(x) x q(x)
Clearly, Right hand side is divisible by g(x).

Therefore, Left hand side is also divisible by g(x). Thus, if we add - r(x) to f(x), then the resulting polynomial is
divisible by g(x).

Let us now find the remainder when f(x) is divided by g(x).
£ +1
Cr2x -3t 2 rx 1
+xt 2% - 3x2
- -+

+ x4 x—1
+x% +2x— 3
-7 =Ty
—x+2
Hence, we shuold add -r(x) = x - 2 to f(x) so that the resulting polynomial is divisible by g(x).

32.1f 3 - b, a and b are zeros of the polynomial f(x) = 2x3 - 6x2 + 5x - 7, write the value of a.

Ans.: Leta - b, aanda + b be the zeros of the polynomial f(x) = 2x3 - 6x2 + 5x - 7 then

_ Coeffici 2
Sum of the zeros = —Cectficiemt of s
Coefficiemt of x*

(a—d)+a+(a+b) :7<—Te)

a+a+a—d+d:g
Ja=3

a=1
Hence, the value of ais 1.

33. For the following, find a quadratic polynomial whose sum and product respectively of the zeroes are as given.

Also, find the zeroes of these polynomials by factorization.
21 5

8716

Ans. : Giventhat S=2 and P = -
Required quadratic expression,

f(x) =x®> —Sx+P

=x’— Tx+ > =16x —42x+5

Using factrisation method

=16x2 —40x—2x+5

=8x(2x—5) —1(2x—5) = (2x—5)(8x—1)
Hence, the zeroes of f(x) and % and %

34. If & and B are the zeroes of the quadratic polynomial f(x) = ax? + bx + ¢, then evaluate:
a4 +IB4

Ans. : Now, o' + 8 = (a® + 8%)? — 22257
={(a+8)* —2a8}* —2(ap)?

(@) 2] sy




,b_4_4b20+£_2 < ?

a4 a3 aZ a

bt 4b%c | 4c? 2
_Jr_

4 3 2 2

a a a’ a’

bt 4p? 2c?
Bt
a af a/
_ b*—4ab%ct2a2c?
e vE—

(b®—2ac)?—2a2c?

at

b2 2ac)?— 2a2c?
Thus, ot + g* = &2 20

35. Give an example of polynomials f(x), g(x), q(x) and r(x) satisfying f(x) = g(x), q(x) + r(x), where degree r(x) = 0.
Ans. : Using division algorithm, we have
f(x) = g(x) x q(x) + r(x)
X -3+ X2 +3x+1=03-3x+1)(x2-1)+2
-3+ X2 +3x+ 1= -3 +x2-x3 +3x-1+2
X -3+ X2 +3x+1=x -3 - +x2 +3x-1+2
X -3+ X2 +3x+ 1= - 43 + %%+ 3x+ 1
Hence an example for polynomial f(x), g(x), q(x) and r(x) satisfying f(x) = g(x) x q(x) + r(x) are
f(x) = x° - 4x3 + x2 + 3x + 1

gx) = (3 -3x+ 1)
qx) = (x* - 1)
r(x) =2

36. 1f a, B are the zeros of the polynomial f(x) = x2 - 5x + k such that o — 8 = 1, find the value of k.

Ans. : Given: f(x) = x2 - 5x + k
The co-efficients area=1,b=-5and c = k.
Sa+p :%b
=>a+p= 7775
=>a+p=5...(1)
Also, a—8=1...(2)
From (1) & (2), we get:
200 =6
=>a=3
Putting the value of « in (1), we get 3 =2
Now, aff = £
=3x2= %
k=6
37. Very-Short-Answer Question:
If the product of the zeros of the quadratic polynomial x% - 4x + k is 3 then write the value of k.

Ans. : Let f(x) = X2 - 4x + k

Product of zeros = -Constant term.
Coefficient of x

-k _ 3

=k=

Given, Product of zeros = 3
k=3

38. Using remainder theorem, find the remainder when p(x) = x3 + 3x% - 5x + 4 is divided by (x - 2).

Ans. : Given: p(x) = x3 +3x2-5x + 4
Now, p(2) = 23+3(2)2-5(Q2)+4
=8+12-10+4
=14
39. Very-Short-Answer Question:
If (x + a) is a factor of (2x% + 2ax + 5x + 10), find the value of a.




Ans. : Let f(x) = 2x% + 2ax + 5x + 10
Since (x + a) is a factor of f(x), we have
f(-a)=0
= 2(-a)? + 2a(-a) + 5(-a) + 10 = 0
=2a%-2a%-5a+10=0
=5a=10
=a=2
40. Find the zeros of the following quadratic polynomial and verify the relationship between the zeros and the
coefficients:
24/3x%2 —5x++/3
Ans. : We have,
f(x) = 2¢/3x% —5x++/3
=2/3x2 —2x—3x++/3
= 2X(\/§X* 1) — \/3(\/§x7 1)
= (v3-1)(2x-v3)
S i(x)=0
= (V3x—1)(2x—+3) =0
=43-1=0o0r2x—+/3=0

_ 1 _ ¥
:>X7\/g or x= B)

Ql

L V3
So, the zeros of f(x) are v and

V3 243

_ 1, VB _ 23
Sum of zeros = 5t 2 =35
_ 5 —(Coefficient of x)
- 2_\/_ " (Coeficient of x2)

1 V3
BV 4
V32
- 3 — Constant term _

2V/3 (Coefficient of x2)

Product of zeros =




