STD 10 Maths Total Marks : 64

Polynomials Practice Sheet - 1(2M)

* Given section consists of questions of 2 marks each. [64]

1. Find the zeroes of the polynomial x% - 3 and verify the relationship between the zeroes and the coefficients.

Ans. : Given quadratic equation: x2-3

Recall the identity a2 - b? = (a - b)(a + b). Using it,

we can write:

22 —3=(z—+/3)(z++3)

So, the value of x2 - 3 is zero when x = /3 or x = —/3
Therefore, the zeroes of 22 —3 are+/3and —+/3

Now, the sum of zeroes = /3 —1/3=0= —(Coofficient of )

Coefficient of 22

and the product of zeroes = (1/3)(—v/3) = —3 = =% = Couantiem

Coefficient of 22

2. Find the zeroes of the quadratic polynomial x? + 7x + 10, and verify the relationship between the zeroes and
the coefficients.

Ans. : We have,
X2+ 7x+10 = (x + 2)(x + 5)

So, the value of x2+ 7x + 10 is zerowhen x + 2 =0 or x + 5 = 0, i.e., when x = - 2 or x = -5. Therefore, the
zeroes of X2 + 7x + 10 are -2 and -5.
Now,

—(7) _ —(Coefficient of z)

sum of zeroes = -2+ (—5) = —(7) = —

1~ Coefficient of 2

product of zeroes = (—2) x (—5) = 10 = = — Senstantiom

1 coefficient of 22
3. If the zeroes of the polynomial f(x) = x3-3x2+x+1area- b, a,a + b, find a and b.
Ans.: f(x) = x3 - 3x% + x + 1
It is given that a - b, a and a + b are the zeroes of f(x).

2
Now, Sum of the zeroes =—-Ceeff.of 22
Coeff. of z3

»a-b+a+a+b=-=2
= 3a=3
= a=1

and, Product of zeros =—%
= (a-b)@)(a+b)=—1

= a(a?-b?) =1

= 1-b2=-1(-a=1)

=b? =2

=b=4/2

Hence the value of a =1 and b = +/2

4. Find a quadratic polynomial, the sum and product of whose zeroes are \/Q,é respectively.

Ans. : Let the polynomial be ax? + bx + .
and its zeroes be o and 3.

Then, a+8=v2=—-2andaf=1=2<

Ifa=3,thenb=-3y/2 andc=1.

So, one quadratic polynomial which fits the given conditions is 3z? —3v2z 41 .
Itis given that a +8=v2 and af = +

Now, standard form of quadratic polynomial is given by z? — (o + 8)z +af
=22 —(a+B)z+afb

=22 — 2z + %

=2 (32” —3v2z +1)

Hence the required quadratic polynomial is 3z% — 32z +1
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5. Find the zeroes of quadratic polynomial t2 - 15 and verify the relationship between the zeroes and
their coefficients.

Ans. : We have quadratic polynomial as t2-15

= - (V15)?

=(t- VIB)(t+ vI5) [As, x*-y? = (x-y)x +y)]

The value of £ - 15 is zero when (t - y/15) = 0 or (t + 4/15) = 0,
i.e., whent= /15 ort=-/15

therefore, the zeroes of £ - 15 are /15 and - /5.

Sum of zeroes = /15 +(—/15) =0 = = = ~(coefficient of t)

coefficient of ¢2

Product of zeroes = (v/15)(—v/15) = —15 = —> = ~osantiem,

coefficient of t2

Hence verified.

6. Find the zeroes of quadratic polynomial 4u? + 8u and verify the relationship between the zeroes and
their coefficients.

Ans. : The quadratic equation is given as: 4u? + 8u

it can be written in the standard form as:
=4u’+8u+0

=4u (u+2)

The value of 4u? + 8u is zero when 4u=0oru+ 2 =0,
i.,e,u=0o0ru=-2

Therefore, the zeroes of 417 + 8uare 0 and -2
Sum of zeroes = 04 (—2) = —2 — — _ _{coctficientolv)

coefficient of u?

4
Product of zeroes = 0 x (—2) =0 =9 = LCousiantiom_

coefficient of u?

Hence verified

7. Find the zeroes of quadratic polynomial 6x% - 3 - 7x and verify the relationship between the zeroes and
their coefficients.

Ans. : We have given the quadratic equation as: 6x2 - 3 - 7

First of all we will write it into standard form as: 6x% - 7x - 3

(Now we will factorize 7 such that the product of the factors is equal to - 18 and the sum is equal to - 7)
It can be written as

= 6x% +2x-9x-3

=2x(3x+1)-33Bx+ 1)

= (3x + 1)(2x - 3)

The value of 6x% - 3 - 7xis zero when 3x+ 1 =0 or 2x- 3 = 0,

i _ 1 3
ie. X= 5 Or 5

Therefore, the zeroes of 6x2 - 3 - 7x are %1 and 2

_ -1 ,3 17 —(=7  —(coefficient of z)

>um Of zeroes = 3 + 276 6 T coefficient of 22
-1 3 __ -1 __ =3 _ _constantterm

Product of zeroes =— x 5 = & = 5> = —constont o

Hence, verified

8. If the product of zeros of the quadratic polynomial f(x) = x? - 4x + k is 3, find the value of k.
Ans. : Product of zeros = <
B = %

oW w @
w NI

9. If the sum of the zeros of the quadratic polynomial f(x) = kx? - 3x + 5 is 1, write the value of k.

Ans. : f(x) = kx? - 3x + 5
Herea=k b=-3,c=5
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. Sum of zeros == = 7(%3> =

fl 9]

.3 —
Sr=1l=k=3
10. 1f o, 8 are the zeros of the polynomial 2y2 + 7y + 5, write the value of a+ 8+ ap.

Ans. : o and g are the zeros of the polynomial 2y + 7y + 5
Latp=2 =
af=2<= %

1. What must be subtracted from the polynomial f(x) = x* + 2x3 - 13x% - 12x + 21 so that the resulting polynomial
is exactly divisible by x? - 4x + 3?

x2+6x+8
x2—4x+3 | x*+2x3—13x2—12x + 21
x* — 4x3 + 3x2
6x% — 16x% — 12x
6x% — 24x% — 18x
8x2 — 30x + 21
8x2 —32x + 21

Ans. : x -2
We must subtract [2x - 2] + 10m the given polynomial so as to get the resulting polynomial exactly divisible by x?
-X+3

12. Write the family of quadratic polynomials having —i and 1 as its zeros.

Ans. : We know that, if x = a is a zero of a polynomial then x - 2 is a factor of quadratic polynomials.
Since ’Tl and 1 are zeros of polynomial.

Therefore (x+1)(x—1)

*Xz—Q—ix—x—%
=t e
=+ x|
=g

. . . . _ 2 é 7l . y
Hence, the family of quadratic polynomials is f(x) —k(x —ix 4>, where k is any non-zeros real number
13. If a quadratic polynomial f(x) is factorizable into linear distinct factors, then what is the total number of real
and distinct zeros of f(x)?

Ans. : In a quadratic polynomial f(x) its degree is 2 and it can be factorised in to two distinct linear factors.
f(x) has two distinct zeros.

14. The graph of the polynomial f(x) = ax? + bx + c is as shown in Fig. Write the value of b2 - 4ac and the number
of real zeros of f(x).
y

O

\y =1

v

%
2

Ans. : The graph of the polynomial f(x) = ax? + bx + ¢ or the curve touches x-axis at point (;—;’,0).

The x-coordinate of this point given two equal zeros of the polynomial and b2 - 4ac = 0.
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\Y =f(x)
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N

Hence the number of real zeros of f(x) is 2 and b? - 4ac = 0

15. Write the standard form of a quadratic polynomial with real coefficients.
Ans. : ax? + bx + ¢ is a standard form of quadratic polynomial with real co-efficients and a /0.

16. The graph of the polynomial f(x) = ax? + bx + c is as shown in Fig. Write the value of b? - 4ac and the number
of real zeros of f(x), write the sign of c.

Ans. : The parabola y = ax? + bx + ¢ cuts y-axis at point P which lies on OY.
Y

X O X

\Y =f()

Ly

Putting x = 0 iny = ax? + bx + ¢, We gety = c.
So, the coordinates of P are (0, c).

Clearly, P lies on OY'

Therefore c < 0

17 1f & and B are the zeroes of the quadratic polynomial f(x) = ax? + bx + ¢, then evaluate:

a B
e 1_1_ fa
Ans.: = o -5 ="
1 1 —(e=h
AT o
1 1 —%\/b2—4ac
=>E*E: <
2
1 1_‘\/13‘4aC
T AT ET T <
2
1 1_7\/b74a,c
ThUS,E—Bf P

18. If « and B are the zeroes of the quadratic polynomial f(x) = ax? + bx + ¢, then evaluate:
a-p

Ans. : The two zerose of the polynomials are,

b /b2 dac by /b2 dac
(=)

2a

—b+ \/b2—4an+b+ \/b274ac
= 2a

24/b%—dac \/b%—dac
- 2a - a

19.1f & and B are the zeroes of the quadratic polynomial f(x) = ax? + bx + ¢, then evaluate:

1,1

E+§—2aﬂ

Ans.: 1+ —2af
atp

= [V} —2af

Page 4




C a

bya_o9c_ _gc b _ zab-2? [b 2
= 2xa_ge_ _ge_ b_ 7[+ }

20. Write a quadratic polynomial, sum of whose zeros is 24/3 and their product is 2.

Ans. : Sum of zeros =2+/3
and product of zeros = 2

Quadratic polynomial will be f(x) = X% - (sum of zeros) x + product of zeros = x2-2y/3x +2

21. If the graph of quadratic polynomial ax? + bx + ¢ cuts negative direction of y-axis, then what is the sign of c?
Ans. :
Since graph of quadratic polynomial f(x) = ax? + bx + ¢ cuts negative direction of y-axis
So, put x = 0 to find the intersection point on y-axisy =0+ 0+ c=¢
So, the point is (0, c)

Now it is given that the quadratic polynomial cuts negative direction of y
So,c<0

22. The graph of a polynomial y = f(x), shown in Fig. Find the number of real zeros of f(x).
v

v’

Ans. : The curve touches x-axis at one point and also intersects at one point So number of zeros will be 3, two
equal and one distinct.

23. The Sum and product of the zeros of a quadratic polynomial are —% and -3 respectively. What is the quadratic
polynomial?
Ans. : Sum of zeros (a+8) = *71

and product of zeros (a-8) = -3
.. Quadratic polynomial with be

k(x% - {sum of zeros) x + product of zeros}
e (<) (9]
= k[XZ +1x— 3]

24. Very-Short-Answer Question:

If « and B are the zeroes of a polynomial 2x% + 7x + 5, write the value of o+ B+ af.
Ans. : Let a, B are the zeros of 2x2 + 7x+ 5

Then we have

a+f= ,%

af = %

Hence,

at+B+af=(a+p)+ap

7 5
- 2+2

25. Very-Short-Answer Question:
If 3 is a zero of the polynomial 2x% + x + k, find the value of k.
Ans. : Since 3 is a zero of f(x) = 2x2 + x + k, we have
f3)=0
=203 +3+k=0




=18+3+k=0
=21+k=0
=k =-21
26. Very-Short-Answer Question:
If the sum of the zeros of the quadratic polynomial kx? - 3x + 5 is 1, write the value of k.

Ans. : Let f(x) = kx? - 3x + 5

Sum of zeros — — (coefficient of x?)

coefficient of x

_ =3 3

- k Tk

Given, sum of zeros = 1
.3 _

"E_l

=k=3

27. Very-Short-Answer Question:
If -2 is a zero of the polynomial 3x? + 4x + 2k then find the value of k.
Ans. : Since -2 is a zero of f(x) = 3x? + 4x + 2K, we have
f2)=0

=3(-2)2-4(-2)+2k=0
=12-8+2k=0

=4 +2k=0

=2k =-4

=k=-2

28. 1f one zero of the polynomial (a% + 9)x? + 13x + 6a is the reciprocal of the other, find the value of a.

Ans.: (a2 +9)x%? + 13x+ 6a =0
Here, A= (a? +9),B =13 and C = 6a
Let @ and 1 be the two zeros.

Then, product of the zeros :%

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

29. Very-Short-Answer Question:
If one zero of the quadratic polynomial kx? + 3x + k is 2 then find the value of k.
Ans. : Since 2 is a zero of f(x) = kx? + 3x + k, we have
f(2)=0

= k(22 +302)+k=0
=>4k+6+k=0

=5k+6=0
= 5k =-6
Sk=—2

5
30. Very-Short-Answer Question:
If 1 is a zero of the polynomial ax? - 3(a - 1)x - 1, then find the value of a.
Ans. : Since 1 is a zero of f(x) = ax? - 3(a - 1)x - 1, we have
f(1)=0

=a(1)2-3@-11-1=0
=a-3a+3-1=0
=-2a+2=0




=2a=2
=2a=1
31. Very-Short-Answer Question:
Write the zeros of the polynomial x2-x-6
Ans. : We have,
fx)=x2-x-6
=x2-3x+2x-6
=x(x-3)+2(x-3)
=(x+2)(x-3)
~flx)=0
=(x+2)(x-3)=0
=>x+2=00rx-3=0
=Xx=-20rx=3
So, the zeros of f(x) are -2 and 3
32. Very-Short-Answer Question:

If one zero of the polynomial x - 4x + 1 is 2+ +/3. Write the other zero.

Ans. : Let the other zero of the polynomial (x? - 4x + 1) be a.

Then, sum of roots = @

22443 +a=4
=a=2-+3
Thus, the other zero is (2—+/3).




