Grade X

Lesson : 2 polynomials

ﬂ Objective Type Questions ]

[ I. Multiple choice questions j

1. Sum of zeroes of polynomial ax?+bx + c is zero then value of 'b' is

a) -1 b) O c)l d)ia
2. If product of zeroes of polynomial (ax*+bx + c) is zero then value of 'c' is
a) 3 b) 2 c)l d) 0
3. Find (¢ + B) + a B for polynomial x?- 4x + 3
a) 3 b) 7 c)7 d) 12
4. For Q No.3 Find value of % + %
a) 3 b) 4 c)1 d) 5

5. Number of real zeroes of polynomial (x? + 1) is
a)l b) 2
c)3 d) No real zero is possible
6. If one of the zeroes of polynomial x?+ kx - 8 is zero then value of 'K’ is
a)0 b) 8
c)-8 d) No real value of 'k’ exist
7. Polynomial whose zeroes are 1 and 2 is
a) x’- 3x + 2 b) x%+ 3x + 2 c) x?+ 3x -2 d) x?- 3x -2

8. For what value of 'k’ given polynomial (k-1) x?+ x + 6 is a quadratic polynomial?

a)l b) -1 c)0 d) k=1
9. If zeroes of polynomial are 2 and 3, then polynomial is

a) x*- 6 b) x2+ bx + 6

c) x*- 5x + 6 d) None of these
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10. Degree of zero polynomial is

a)0 b) 1 Cc) o d) Not defined
11. If (-4) is the zero of a polynomial x*- x - (2+2k) then value of 'k’ is

a)l b) 2 )9 d) 12
12. Degree of constant polynomial is

a) O b) constant c)1 d) None of these
13. Find value of (¢ — B) for polynomial x2- 7x + 2=

a)l b) -1

c) both (a) and (b) d) None of these
14. If zeroes of polynomial ax*+bx + c are a and B then zeroes of polynomial k x

(ax?+bx +c ) are
Q) 2@ and 2 B b) ka and kf ¢)2and £ d)a+ B

15. Zeroes of polynomial (v3x2-8x + 4 V/3)

a) 2v3 and % b) 23 and _T:
¢) -2v3 and % d) -2v3 and %
16. If zeroes of polynomial are 4x?-2 x +(p-4) are reciprocal of each other then value
of 'p'is
a) 8 b) 6 c)4 d)?2

17. Which of the following cannot be the remainder, if p(x) a polynomial of degree > 2
is divided by (x+1)?
a) x-1 b) x+1 c)x d) All of these
18. If one of the zeroes of polynomial 3x2- 8x + (2k-1) is seven times of other then
value of 'k’ is
a); b) c): d)0
19.If a and B are zeroes of polynomial x*- 5x+k such that a - =1 then value of 'K’
IS

a) 1 b) 2 ¢)3 d) 6
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20. If a and B are zeroes of polynomial x?-6x+a such that 3a + 2 =20 then value of 'd
is
a)0 b) 8 c) -16 d) 16

21. a« , B and y are zeroes of polynomial x3+9, then value of a™ + 71 + % is

a) = b) = )= d) None of these
22. If zeroes of polynomial are 1 and -2 then polynomial is
a) x2-1 b) x%-4 c)x? + x-2 d) x? + x+2

23. If one of zeroes of polynomial x* + a x?+bx+c is (-1) then product of zeroes is

a) 1-a+b b)a+b c)a-b d) 1+a+b
24. If zeroes of ax?+bx+c are reciprocal of each other then

a)c=0 b)==1 c)c-a=0 d) All of these
25. In polynomial a x*+bx+c if both zeroes are positive then sign of 'b' is

a) positive b) negative

c)bothaand b d) b=0, not positive, not negative

26. If zeroes of polynomial ax?+bx+c are equal the
a) ¢ and a have same sign b) c and a have opposite sign
c) one of ¢ and a must be zero d) None of these

27. If one of zeroes of cubic polynomial a x3+bx?+cx + d is zero the value of their

product is
a)b b) c c)d d) 0
28. If one of the zeroes of polynomial x*+x+k is zero then value of their product is
a)b b) c c)d d)o
29. For real zeroes of polynomial ax?+bx+c which condition is true
a) b%-4ac=0 b) b2-4ac>0
c) both (a) and (b) d) None of these

30. If a and B are zeroes of polynomial ax?+bx+c, which condition is true

a)7 b) -12 c) % d) None of these
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31. If one of zeroes of polynomial ax?+bx+c is zeroes then value of 'c' is

a) 1 b) 2 c) = d) 0
32. If a and B are zeroes of polynomial ax?+bx+c, then polynomial whose zeroes % and
B
M are
a) k (x2+bx+c) b)~ (ax®+bx+c)  c) (ax?+bx-c) d) (ax%+bx+c)

33. If a and B are zeroes of polynomial ax?+bx+c, if zeroes are equal in magnitude and
opposite in sign then value of 'b’ is
a)l b)-1 c)0 d) +1
34. If (x- @) (x- B) = (x*-5x-6) then « is the zero and B is negative zero then value of%
is
a) -6 b) +6 c)> d)=
35. If a and B are zeroes of polynomial x*-p(x + 1)-c, then value of (1+a) (1+B) is
a)l b) 1-c c) 1+c d)c

36. Number required to subtract from polynomial x2-16x+30, so that one of the zero

becomes

a)b b) 10 c) 12 d) 15
37. If polynomial x2+bx+c has no real zero then which is correct?

a) b? = 4c b) b2- 4ac is negative

c)(b?-4c)<0 d) b*-4ac >0

38. Graph of polynomial x2-7x-8 but x axis at

a) (8,-1) b) (-8,+1) c) (-8,-1) d) (8,1)
39. If both zeroes of polynomial are equal then its graph meet x- axis at

a) touch only at one point b) meet at two points

c) cannot meet x - axis d) None of these

40. In a quadratic polynomial ax?+bx+c, which is always true?

a) a+0 b)b=0 c)c=0 d) None of these
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[ II. Multiple choice questions j

. Which of the following is not a polynomial.
a)3x+5 b) 3y3-4y3 + 2y
1
2_
c) x2-3 d) —
. If 2 is a zero of polynomial f(x) = ax*-3(a-1) x-1, then the value of a is.
a) 0 b) 2 c): d)2
. One of the zeroes of the quadratic polynomial (k-1) x?+3x+k is 2 then the value of k is
4 4 2 -2
a) 3 b) 3 c) 3 d) S
. If one of the zeroes of the quadratic polynomial x? +3 x +k is 2 then the value of k is
a) 10 b) -10 c)-7 d)0-2
. If 2 and 3 are zeroes of the polynomial 3x% -2k x +2m, then the values of k and m are
a)ngandk=15 b)m=175c1ndk=9
)m=9 andk=175 d)m=15and k=9
. The value of p, for which (-4) is a zero of the polynomial x* -2 x - (7 p+3) is
a) 3 b) 2 c)4 d) -2
. If the graph of a polynomial intersects the x - axis at only one point, it can be a
a) linear b) quadratic
c) cube d) None of these

. Which of the following is not the graph of a quadratic polynomial?

a)
. The graph of a quadratic polynomial is ______
a) straight the b) Parabola
c) hyperbola d) None of these
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10. If one zero of polynomial x? -kx +1is 2 +v/3 then the zero will be

a)-2+ /3 b) -V3 -2 c) 2+ 3 d) V3 +1
11. The zeros of the quadratic polynomial (x* +5 x +6) are
a) -2 and -3 b) 3 and 4 c)3and 2 d)2and1
12. Zeroes of P (z) =z2-27are
a) + 33 b)+ 3 c) +9 d) ++v3and —/3

13. The zeroes of the quadratic polynomial
f(x) = abx? + b2 — ac) x-bc are
a)2and £ b) ¢ and )= and:  d))and
14. The number of polynomials having zeroes as -2 and 5 is
a)l b) 2 c)3 d) more than 3
15. 1 and 2are the zeroes the polynomial x* -3x +2
a) True b) False c) Can't say d) partially True / False
16. Every real number is the zeroes of zero polynomial
a) True b) False
¢) Can't say d) partially True / False
17. p(x) = x -1 and g(x) = x* -2x +1 p(x) is a factor of g(x)
a) True b) False
c) Can't say d) partially True / False
18. The value of k for which 3 is a zero of polynomial 2x* +x + k is
a) 21 b) 20 c) -21 d) 18
19. If zeroes o« and B of a polynomial x* -7x + k are such that «-g =1,
then the value of k is

a) 21 b) 12 c)9 d)8

Co efficientof x
Co efficient of x2

20. Sum of zeroes of the quadratic polynomial =

a) true b) false

c) Can't say d) partially True / False
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21. If « and B are zeroes of the quadratic polynomial x* -6x + a the value of '’ if
3+ 2B =20is -12
a) true b) false c) Can't say d) partially True / False
22. If one of the zeroes of a quadratic polynomial of the form x* +ax + b is the
negative of the other, then it.
a) has no linear term and the constant term is negative
b) has no linear term and the constant term is positive
¢) can have a linear term but the constant term is negative
d) can have a linear term but the constant term is positive
23. If p and q are zeroes of 3x* + 2x -9 then value of p-q is
a) -3 b) 2 c) 1 d) 20
24. The polynomial whose zeroes are (v2+1) and (v2-1) is
a) x? +2V2x+1  b) x? -2v2x + 1 ¢)x?-22x -1 d) x? -2v2x - 1
25. If o« and B are the zeroes of the polynomial 2y? + 7y +5, then the value of
X + f+x fis
a) -1 b) 0 c)1 d)2
26. If « and B are the zeroes of the quadratic polynomial f(x) = 3x? - Bx - 2 then
o + B3 is equal to
a) 22 b) = ) A=
27. If «< and B are the zeroes of 4x? + 3x + 7, then the value of é + % is
a) -2 b) - > c)2 d) 2
28. If the zeroes of the quadratic polynomial x* +(a+ 1) x + b are 2 and-3 then
a)a=-7 b=-1 b) a=5 b=-1 c)a=2b=-6 d) a=0 b=-6
29. If the sum and difference of zeroes of quadratic polynomial are -3 and -19
respectively. Then the difference of the squares of zeroes is

a) 20 b) 30 c) 15 d) 25
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30. If sum and product of zeroes of quadratic polynomial are respectively 8 and 12,
then their zeroes are
a) 2 and 6 b) 3 and 4 c)2and 8 d)2and 5
31. If m and n are the zeroes of the polynomial 3x* + 11x-4 then find the

m
value of — + —
n m

Q)3 b) - 5 )% d) =5
32. If one zero of the polynomial 3x? -8x+ 2k + 1 is seven times the other, then the
value of k is.
a)2 b) = c): d)
33. If sum of the squares of zeroes of the quadratic polynomial
f(x) = x? -4x + k is 30, then the value of k is
a) -2 b) -3 c) -4 d) 2
34. If < and B are the zeroes of the polynomial x* -p(x +1) +c such that
(< +1) (B+1)=0, then the value of c is
a) -2 b) 2 c) -1 d) 1
35.The value of k such that the polynomial x? -(k+6) x+2 (2k-1) has sum of its zeroes
equal to half of their product is
a) -4 b) 4 c) -7 d) 7
36. The sum and the product of zeroes of the polynomial f(x) = 4 x* -27x + 3 k? are
equal the value of k is
a) k=3 b) k=-3 c) k+3 d) k =2
37. If < and B are the zeroes of the quadratic polynomial f(x) = x* -4 x + 3, then the
value of «* B3 +o3 p*is
a) 104 b) 108 c) 112 d)5
38. The quadratic polynomial, the sum of whose zeroes is -5 and their product is 6, is
a) x2 +5x + 6 b)x?-5x+6 c)x?-5x-6 d)-x2+5x+6
39. The quadratic polynomial whose zeroes are 2v7 and 5V7 is
a) x2 -3V7x-70  b)x?+3vV7x+70 ¢) x% +3V7x -70 d) x?-3v7x +70
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40. The quadratic polynomial whose zeroes are 3+V2 and 3—2, is
a)x?>-3x+5 b) x2 -6x +7  c)x?-7Tx+6 d) -x%2 +8x + 12
41. If « and B are the zeroes of a quadratic polynomial f(x) = x* + x -2, then the
quadratic polynomial whose zeroes are 2« +1and 28 + 1 is
a) x2+9 b) x* -4 c) x* -9 d) x2+4
42. If < and B are the zeroes of a quadratic polynomial x* - 5, then the quadratic
polynomial whose zeroes are 1+ «and1+p is
a) x2 +2 x + 24 b) x? -2x - 24 c¢)x?>-2x+24 d) None of these
43. The number of value of k for which the quadratic polynomial whose kx? +x + k has
equal zeroes is
a) 4 b) 1 c)2 d) 3
44, p(x) = 5x*+ 3x?+ 7 x +2 then match the value of Column I with that of Column IT

Column I Column I

A p (1) P. 2

B. P(2) Q. 11

C. P (5) R -13

D. [P(-1) S. -64

E. P(-2) T 587
ABCDE ABCDE

a) OTRPS b) ORT S P

c) OP TR S d) T ROSP

45. If « and B are the zeroes of the polynomial 2x*- 4 x + 5 then match the value of

Column I with that of Column IT

Column I Column I
A i + % 1 -6
B (x—=p)? 2 —4
25
C — + iz 3 -2
4 B 5
D. X + X 4. i
B B 75
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E III. Multiple choice questions j

1. The graph of p(r) is shown alongside. The number of zeroes of p(r) are:

A
_
plx)

A
5]
® \V

(a) 1 (b) 2 (c)3 (d) 4

2. If one zero of polynomial (k® + 16) x?+13x + 8Kk is reciprocal of the other then k is

equal o
(a) -4 (b) +4 (c)8 (d)2

3. If a and B are zeroes of the polynomial p(x) =x? +m x +n, then a polynomial whose

zeroes are ;—% is given by
(a) nx?+ mx + 1 (b) mx?+ x + n
(&)x?+nx+m (d)x2-mx+n
4. If the graph of y = p(x) does not cut the x - axis at any point, then polynomial has
a) one zero b) two zeroes
c) no zeroes d) infinite no. of zeroes
5. Sum of the zeroes of the polynomial p(x)= -3x% + k is

a) % b) = c)0 d) k
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6. If -1is a factor of p(x) = kx?+ - v/2x+1, then the value of k is

a) V2-1 b)v2+1 c)-1-v2 d) 1+v2
7. Number of zeroes of a polynomial of degree n is

a) equal to n b) less than n

c) greater than n d) less than or equal to n
8. Zeroes of the polynomial p(x)= 2x* -9 -3 x are

a) 3,2 b) - >, 3 c)2,3 d)9,>

9.If (a — B), @ (a + B) are zeroes of the polynomial p(x)= 2x3 + 16x* +15 x -2

value of «a is
a) 8 b) 0 c): d) 3

10. If n represents number of real zeroes for polynomial ax®+ bx?* +c x +d

then which of the following inequality is valid
a)0<n<3 b)O<n<3 c)0<n<3 d)0<n<3
11. Number of quadratic polynomials having -2 and -5 as their two zeroes is:
a) One b) Two c) Three d) Infinite

12. If a, B, y are zeroes of the polynomial p(x) such that ¢ + g +y =2,
then ap+ py+ya=5, afy =—-7 thenP(x)is:

(a) x3 - 2x% +5x-7 b) x3 + 2x? —5x+7
(c) x3 - 2x% —Bx-7 (d) x3 - 2x% +5x+7

13. If the sum of products of zeroes taken two at a time of polynomial

p(x) =x> - Bx* +cx + 8 is 2 then the value of c is
(a) 2 (b) -2 (c)8 (d)-5
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14. The division algorithm states that given any polynomial p(x) and any non-zero
polynomial
g(x) there are polynomial q(x) and r(x) such that p(x) = g(x) + q(x), r(x),where
(a) either = 0 or deg. r(x) < deg g(x)
(b) either = 0 or deg. r(x) > deg. g(x)
(c) a linear polynomial or deg. r(x) = deg g(x)
(d) either =0 or deg. r(x) <deg. g(x)
15. If divisor, quotient and remainder are x + 1, 3x -2 and 1 respectively, then dividend
is

(@) 3x2+ x+1 (b) 3x2— x-1 c)3x*+x-1 d)3x?2— x+1

[ Fill in the blanks j

1. The zeroes of the polynomial x*- 49 are

7
2. The quadratic polynomial, whose sum and product of zeroes are 4 and -5 respectively

is

k(x)?— 4x -5
3. The value of the polynomial p(x) = 4x* — 7 at x =-2 is
9

4. Product of zeroes of a polynomial p (x) = 6x* -7 x -3 is

2

5. If one zero of 3x*- 8 x +2k + 1 is seven times the other, then k is
2
3

6. The degree of the constant polynomial is
Zero

7. A real number k is a zero of the polynomial p(x) if and only if
p(k) =0
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8. The shape of the graph of a cubic polynomial is
Not fixed

9.If a,B, and y are the zeroes of the cubic polynomial is px® + qx? +r x +s ; a#0, then

a+ B+ y=
alB+By+ya-= and a By =
4 r =S
p’p’'p

10. The standard form of the polynomial x3- x%+ x°

+2x%-x*-Bis

—x%+ x5—x*+x3+ 2x%2- 5 or - H+2x2+x3—xt+x5—x0

EI Very Short Answer Type Questions 2.1 and 2.Zj

1. If p(x) is a polynomial of atleast degree one and p(k) = O, then k is known as
a) value of p (x) b) zero of p (x)
c) constant term of p(x) d) none of these
Ans: zero of p(z = x)
Let p(x) =ax+b
Put x = k
P(ky=ak+b=0
is zero of p(x)
2. If one of the zeroes of the quadratic polynomial (k-1) x? +kx +1 is -3then the value
of k is
a) 3 b) = c): d) =
3. If the zeroes of the quadratic polynomial x? + (a+1) x + b are 2 and -3then
a)a=-7,b=-1 b)a=5, b=-1 c)a=2 d) a=0 b=-6
Ans:  x?%+ (a+l) x+b
x = 2 isa zero and x = -3 is another zero

(2)2 + (a+1)%+b =0
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and (-3)2+(a+1)(-3) +b=0
= 4+2a+2+b=0and 9-3a-3 +b=0
= 2a+b=-6..910 and -3a+b= -6 (i)

Solving (i) and (iii) we get 5a =0

=a=0andb=-6

4. Zeroes of p(z) = z% -27 are and
Ans: For zeroes z% - 27 =0

= 22 -27 =z = +27

= z = +3V3

5. Verify that x =3 is a zero of the Polynomial p(x) = 2x*- 5x* - 4 x + 3
Ans: Here p(x)=2x%-5x?-4x+3
p(3) = 2(3)3-5x ~(-3)?-4x 3+ 3
=54-45-12+3=0

6. The graph of y = f(x) is given below. How many zeroes are there of f(x) ?

y

Ans : Graph of y= f(x) intersect x -axis in one point only.

Therefore number of zeroes of f(x) is one.

e,
33

¥

7. The graph of y = f(x) is given how many zeroes are there of f(x) ? ¥
Ans: = Graphy = f(x) does not intersect x -axis ¥
f(x) has no zeroes v
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8. The graph of y= f(x) is given below, for some polynomial f(x).
Ans:

Find the number of zeroes of f(x)

Graph f(x) intersects x -axis at three different points.

y
Number of zeroes f(x) =3

9. The graph of x = p(y) is given below, for some polynomial p(y) .

Ans: Find the number of zeroes of p(y)

 Graph p(y) intersects y - axis at four different points.

Number of zeroes = 4

10. If one zero of p(x) = ax* +b x + c is zero, find the value of c.

Ans: x =0 is a zero of p(x)

p(0)=0=a x (0)> +b(0)+c=0 = c =0
11.

Graph of the polynomial p(x) = px* + 4 x -4 is given as above. Find the value of p.
Ans: Graph of p(x) tfouches the x -axis at (2,0)

x =2 is a zero of the p(x)

= p(2)=0
= p(2)? +4x2 -4= 0
4p+4 =0
= p=-1
12. If p(x) = ax? + bx + ¢ then —g is equal to
a)0

b) 1

¢) product of zeroes d) sum of zeroes
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13. If p(x) = ax?* +b x +c and a+b+c =0 then one zero is
a) =" b) c)2 d) none of these
Ans:p(1)=0; a(1)?+b(l)+c=0 = anda+b+c=0
onhe zero (x) =1
14, If p(x) = ax*+bx +c and a + ¢ = b then one of the zeroes is
a) = b)< c) = d) =
Ans: ¢c)p(-1)=0 a(—-1)*+b(-1)+c=0
= a-b+c=0 - onezero(x)=-1

« = product of zeroes = 2 = (-1)p==%

a

15. The number of polynomials having zeroes as -2 and 5 are
a)l b) 2 c)3 d) more than 3
d)~x2-3x-10 2 x%-6x -20
%xz-gx-S 3 x2-9x -30etc
have zeroes -2 and 5

16. The quadratic polynomials the sum of whose zeroes is- 5 and their product is 6 is

a) x? +5x +6 b) x? - x +6 c)x?-5x-6 d) —x2 +5x +6
Ans : sum of zeroes =-5 product 6
Polynomial is

x? - (sum of zeroes ) x + product of zeroes

= x?(-B)x+6=x2+5x+6
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17. Given that one of the zeroes of the cubic polynomial ax® +bx? + c x + d is zero the

product of the other two zeroes is

Q)-< b) < c)0 d)2

| o

Ans: v af + Py +ya =
Leta= 0

S0,0+8y+0 :5a:> :2
18. If the product of the zeroes of x* — 3k x + 2k? -1 is 7, then value of k are

and ____.
Ans: Product of zeroes = 7
= 2k? -8=k? -4=k=+2
19. Find the product of the zeroes of-2 x* — k x +6
Ans: Here a=-2b=k c=6
Product of zeroes = 2

ie axﬁ:%:-B

20. Find the sum of the zeroes of the given quadratic polynomial -3 x? — k x +6

Ans: Herea=-3b=0,c=k

and sum of zeroes =—
. -b 0
ie.at+ p=— :>a+ﬂ:_—3:O

21. If one zero of the polynomial x> — 4 x + 1is 2 ++/3 write the other zero
Ans: Let other zero be «,
_b _ -4
2+VBra=7=-(3)
= a=4-2-V3-2-/3=2-/3
22. Find the zeroes of the polynomial (x —2)? + 4

Ans: For zeroes (x —2)2+4=0
(x —2)?+22=0

Sum of two perfect squares is zero if each of them is zero

~ No zero
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23. The graph of a quadratic polynomial x-3 x -4 is a parabola. Determine the opening
of parabola.
Ans: ~  Inx?-3x -4, the Coefficient of x? is 1 and 150
The parabola opens upwards.
24.If p (x) =x*+5x +2 then find p(3)+ p(2)+p(0O)
Ans: P(3)=3%+5(3)+2=26
P(2)= 22 +5(2)+2 =16
P(0)= 02+5(0)+2=2
= P(3) + p(2) + p(0) = 26+16+2+44

25. The graph of y = p(x) is shown in the figure below. How many zeroes does p(x) have.

Ans: Since, the curve (graph) of p(x) is intersecting the x -axis at three points
y = p(x) has 3 zeroes.
26. The coefficient of x and the constant term in a linear polynomial are 5 and -3
respectively. find its zero.

Ans: ~  The zero of the a linear polynomial

_ Constant term
"~ Coefficient of x

. The zero of the given linear polynomial

27. What is the value of p(x) =x* - 3x -4 at x = -1?
Ans: We have p(x) =x* - 3 x -4

P(-1)= (~1)2 — (3(-1) )- 4=1+3-4 =0
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28. If the polynomial p(x) is divisible by (x -4) and 2 is a zero of p(x), then write the

corresponding polynomial.

Ans: Here, p(x) is divisible by (x -4) and also 2 is a Zero of p(x), therefore p(x) is
divisible by (x -4) and (x -2)

Thus, the required polynomial p(x) = (x - 4) and (x -2) = x*-6 x +8

29. What is the zero of 2 x +3?

Ans: == The zero of a linear polynomial

_ Constant term
"~ Coefficient of x

The zero of 2x+3 = %

30. Find the value of p for which the polynomial x* + 4x? —p x + 8 is exactly divisible by
(x -2)

Ans : Here p(x) =x> + 4x* —px + 8
(x -2) divides p(x), exactly
= p(2) =0
= (2)°+4(2)* -p(2)+ 8 =0
2p =32 = p=16
31. If a B are zeroes of the polynomial 2x? =5 x + 7, then find the value of ™' + 371
Ans: Here p(x)=2x*-5x+7

a B are zeroes of p(x)

—(-5 5 7
sa+B8="2 =" andaB=2
2 2 2
1 1 R+ = 5
e e R — ¢ —= -2z -2
a B a 3 2a 3 % 7
19 Created by Pinkz
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32. If p and q are the roots of ax?> —b x + ¢ = 0, a # O then find the value of p+q.

Ans: Here p and q are the roots of ax* —bx +c =0

-b
Sum of roots = —

-b

p+q-= r
33. If -1is a zero of quadratic polynomial p(x) = kx* =5 x - 4 then find the value of k
Ans: Here p(x) = kx* -5x -4

Since -1is a zero of p(x)

p(-1)=0
N k(-1)2-5(-1)-4=0
= k+5-4=0
= k =-1

I Short Answer Type Questions j

) —

1. 6raph of y =f(x) is given below. Find the zeroes of f(x)

¥
{0, 25

r__'\-’-f—l. ) D2 0)

¥

Here graph of y=f(x) intersect the x- axis in A (-4, 0) B(-1,0) and D (2,0)
Zeroes of f(x) are x -coordinates of these points
Zeroes of f(x) are -4,-1and 2
2. For what value of k, is 3 a zero of the polynomial 2x* + x + k
Since 3 is a zero of the polynomial 2x% + x + k

p(3) =0 =p(x) = 2x* + x + k

20 Created by Pinkz
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= p3)=2(3)*+3+k
= 0=-18+3+k=>k=-21
3. Find the zeroes of V3x? + 10x +7V3
V3x?% + 10x +7+/3
=V3x2 + 3x + 7x +7V3
=V3x (x +V/3) +7 (x +V/3)
= (V3x+ 7) (x +V3)
For zeroes of the polynomial
=(3x+7)(x +/3) =0
= V3x+ 7=0 or x +/3=0
= V3x=-7 or x= —+/3

= x=Z,-V3

il

4. Find a quadratic polynomial whose zeroes are -9 and — %

Sum of zeroes = -9 and (— i) = _8;_1 - (_TSZ)

Product of zeroes= (-9) x (— 1) = 1

9

Quadratic polynomial = x? - (sum of zeroes) x + product of zeroes
=x?— (_782) x+1=9x2+82x+9

5. If the sum of zeroes of the quadratic polynomial ky*+ 2y-3k is equal to
twice their product find the value of k.
P (y) =ky?*+ 2y-3k

a=k, b=2 ¢=-3K A.T.O Sum of zeroes = 2 x product of zeroes
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-b c -2 -3k
= —=2Xx-=— =2Xx—
a a k k

= 26> k==
k 3
6. If zeroes of p(x) = ax*+ bx +c are negative reciprocal of each other, find the

relationship between a and ¢

p(x) = ax?+bx+c
Let one zero = x

Other zero = -i
Now product of zeroes = 2
= x x-i = 2 = ia = il
= c=-aora+c=0
7. Find the quadratic polynomial whose sum of zeroes is 8 and their product is 12.
Hence find zeroes of polynomial.
Let a, B be zeroes of polynomial
Now herea+ =8 af =12
Required polynomial
p(x) = K[x? — (a + B) x + af]
k is a constant
= p(x) = k[x? — 8 x + 12]
In particular taking k=1
Reqd. polynomial = x? — 8 x + 12
Now p(x) =x*—6 x -2x + 12
=x(x-6)-2(x-6)
= (x-6) (x-2)
p(x—6)=0 andp(x-2) =0

= x=6,2 thus zeroes of polynomial are 6 and 12

22 A Created by Pinkz
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8. Check whether x* +3 x +1 is a factor of 3x* +5x3 -7x? +2 x+2
Let p(x) = 3x* + 5x3 -7x? +2 x+2, g(x) = x* +3 x+1

Next we divide p(x) by g(x)

x% +3 x+1 \ 3x* 4+ 5x3 -Tx? +2 x+2[ 3x? -4 x+2

3x* 4+ 5x3 -7x?

—4x3 -10x2? +2 x+2

—4x3 -12x% -4 x

+ + +
2x%>+ 6 x+ 2
2x*>+ b6 x+ 2

0

Using division algorithm
3x* 4+ 5x3 -7x? +2x+2 ( x? +3x+1)( 3x?-4x+2)+0=( x2+3x+1)
(3x%-4x+2)
Clearly as remainder is O so the divisor x? +3 x+1 appear on R.H.S. as factor of
3x* + 5x3 -7x? +2 x+2
9. If one zero of the polynomial (a? + 9)x%+ 13x +6a is reciprocal of the other,
find the value of a.

Let a, i be the zeroes of (a? + 9)x?+ 13x +6a

6
Product of zeroes = ——

az+9
= a><17= ai‘ig = a?+9 -6a =0
(a—3)2=0
= a=3

10. If « and B are zeroes of x?+ 7x +12 then find the value of %+ % -2 ap
Here a+ B =-7 apf=12

]-Zaﬁ

_ =7 _ =7
= =2 -2(12) = = -24

+a

aB

%+%-2a,8 =[

_ -7-288 _ -295

12 12
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11. Find a™* + B! if a and B are zeroes of the polynomial 9x*-3x - 2

Ans: Since a and p are zeroes of p(x) = 9x?-3x - 2

_—(-3)_1 _-2
a+ B = 5 -3,a,8-9

1 1 _ B+ : 3

-1 1-_—4_-= a :—;:_—
AP eT g T

12. Find whether 2x3 -1 is a factor of 2x° + 10x* +2x% +5x+1 or not

2x3 -1 \sz + 10x* + 0x3 + 2x? +5x+1 /xz +5x

+2x° F x?

10x* +3x2% +5 x+1
+10x* F 5x

3x? +10 x+1 « r(x)

Since r(x)+ 0
2x3 -1 is not a factor of given polynomial

13. If a, B, vy are zeroes of the polynomial f(x) = x3 -3x*> +7 x-12 then find
the value of ((@ap)™l + By)! + (ya)™1)

Here atp+y :_(;3) -
and a By :—_(_112): 12
-1 -1 -1 '—1 —1 _1
Now (@)™ + BN+ @)™ =+ +—
_ Yta+p _ 3 _ 1
T apy 12 4

14. For what value of k is the polynomial x3 - kx? +3 x-18 is exactly divisible by

(x-3)
If p(x) = x3 +kx? +3 x-18 is exactly divisible by (x-3)
= p(3)=0 =(3)*+k(B)*+3(3)-18=0
= 9k=-18 = k=-2
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[II Short Answer Type Quesfionsj

1. Find the value of k such that the polynomial x?>+(k +6)x +2 (2k-1) has sum of

its zeroes equal to half of their product.

The given polynomial is x*+ (k +6) x + 2 (2k-1)
Let a and B be the zeroes of polynomial

a+ﬁ=[@] =k+6

ap =2 -4k

a+p =-af
= k+6 = —(4k-2)
= 2k +12 = (4k-2)
= 2k = 14 =k=7

2. If one root of the quadratic polynomial 2 x>-3 x +p is 3, find the other root.
Also find the value of p.
3 is a root (zero) of p(x)
= 2(3)2-3x3+p=0
>  18-9+4p=0=p=-9
Now p(x) =2 x*-3x-9 = 2x*-6 x + 3x -9
=2x(x -3) +3(x -3)
= (x -3) (2x +3)
For roots of polynomial p(x) = O
= (x-3)(2x+3)=0

> (x-3)orx-= % other root = —%
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3. If aand B are zeroes of the quadratic polynomial 4 x?>+4 x +1 then form a

quadratic polynomial whose zeroes are 2a and 28
P(x) =4 x*+4 x +1
a, B are zeroes of p(x)

-b
~a+ B =sum of zeroes = —

> a+ p = —74 = -1 (,)
Also a,B product of zeroes of =

= a,fp =

Blm Q10

— (i)

Now a quadratic polynomial whose zeroes are 2a and 2

= x%2-Qa+2p)x+2ax2p
= x2-2(a+ B)x+2a+4(ap)

= %222 X(-1)x + 4 % [Using eq.(1) and (ii)]

= x%+2x +1

4. Find the zeroes of the quadratic polynomial 7y — % y —% and verify the

relationship between the zeroes and the coefficients.
—7y2 11 2
Here p(y) = 7y* — Sy — 3

For zeroes of p(y), p(y) =0

= 7y? — %y —2 =0
= 21y% — 11y — 2 =0
= 2ly? — 14y +3y -2 =0
= 7y(y-2)+1(3y —2) = 0

and (7y+1) (3y-2) =0
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-1 2
~ Zeroes are — and 3

Also a=7 b= —,c=—
3 3

-11

-2

= Sum of zeroes = =+ + 2 =312 11
7 3 21 21
-b —-(=11/3 11
Also L T R
a 7 21
> Sum of zeroes = —
-1 2 -2
and product of zeroes = —x>=—
7 3 21
8 2
AISO - =3 =_Z
a 7 21

Product of zeroes = -

c

5. If the zeroes of x? — px + 6 are in the ratio 2:3 find p

=

p(x) =x* —px + 6

Let zeroes are 2m and 3m

Sum of zeroes = -

SISy

2m + 3m= 2

5Sm=p

Product of zeroes

2m X 3m =

6m?

[Ks)

6
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= m = +1 Whenm =1, eq (i) becomes
5x1=p

= p=5

When m = -1, eq (i) becomes
5x -1=p

= p= -5
p= £5

6. If a,B are the zeroes of polynomial p(x) = x*-k(x +1)-p such that
(a+1)(B+1)=0 find p
p(x) =x* — kx — k — p=0

a=1,b=-k,c=-k-p

a, B are zeroes of p(x)

a+p = —§=> a+p =k
and aﬁzg = af =-k-p

Also (a+1D)(B+1)=0
= af+a+p+1 =0
= (-k-p)+k+1=0

p+1=0
= p=1

7. a, b, c are co-prime a1 such that 2b= a + ¢. If ax®—2bx+c and 2x? —

5x2 4+ kx+4 has one integral root common, then find the value of k.

p(x) = ax?—2bx+c

P1)= = a(1)2—2bx1+c
= a-2b+c
=a+c -2b

Given a +c =2b
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p(1) =2b-2b=0
= x = 1is azero of p(x)

Now product of zeroes of p(x) = 2

Other root

= ela

Roots are 1 and =
» < are co-prime
a
integral root of p(x) =1

A.T.O. lisarootof f(x) = 2x3 —5x? +kx + 4
= f(1) =0
= 2(1D3-5(1)%+kx1+4=0
K=-1
8. Find all the zeroes of 2 x* -13x® +19 x%+7x-3, if you know that two of its
zeroes are 2+ /3 and 2- V3
Given, x =(2++/3)and x =(2- V3) are zeroes of p(x) = 2x* -13x3 +19 x%+7x-3
(x -(2+V3)) (x -(2- V3)) is factor of p(x)

= (x- 2-V3) (x- 2+ V/3) is a factor of p(x)
= (x — 2)2_(\/5)2
= x2-4x+ 4-3
= x%-4x + 1
29 Created by Pinkz
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Now we divide p(x) by x*-4x+1
x2-4x+1\ 2x* -13x3 +19 x2+7x-3 / 2 x?-5x-3

2 x* -8x3 +2 x?

- + -

-5x3 +17 x%+7x-3
-Bx3 +20 x2-bBx

+ - +

-3 x%+12x-3
-3 x%+12x-3

+ - +

X

Now p(x) = (x2-4x+1) (2 x*-5x-3)

«. Other zeroes are given by
2x*-5x-3 =0
= 2x%-6x+x-3=0

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

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

= 2x+1=00or x-3 =0
x = —= , 3

2

«. Zeroes of given polynomial are ——: ,3(2+V3)(2-V3)
9. Find all the zeroes of 2 x*-3x3 -3x%+ 6x-2, if it is given that two of its
zeroes are land —;
Given x=1 x = —; are zeros of p(x)= 2x* -3x3 -3 x?+6x-2
(x-1) (x - —;) or (2x - 1) are factor of p(x)
= (x-1)(2x-1)= 2 x2-3x+1
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2 x2-3x+1 \ 2 x* -3x3 -3 x%+6x-2 ﬂcz-Z
2 x* -3x3 +x?

- + -

-4 x?+6x-2,
-4 x2+6x-2

+ -+

0
s p(x) =(2x%-3x+1) (x2-2)=0

Other zeros are given by (x*-2)=0
= x2=2=2>x+2
Zeros of p(x) are =v2, % 1,V2.
10. Find all zeroes of the polynomial 3x* +10 x2-9x-4
Since, 1is a zero of p(x)
Therefore, (x-1) is a factor of p(x)
Dividing p(x) by (x-1), we have
x-1 \ 3x3 +10 x2-9x —4/ 3x2+13x +4

3x3 —3x2

- +

13x2—-9x —4

13 x* — 13x
4x-4
4x -4

- +

0
By Division Algorithm,
p(x) = (3x%+13 x +4 ) (x-1)
Zeroes of p(x) are given by p(x) =0
= (3x2+13x+4)(x-1) =0
= Bx(x+4)+1 (x+4)(x-1)=0
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= (x+4)Bx+1(x-1) =0
= (x+4)= 0 >x=-4
Or3x+1=00r x-1=0>x=1
1
x=—-=
3
Zeroes of p(x)are T4 —4,-%, 1

11. Divide the polynomial 3x* -6 x>-20x + 14 by the polynomial x>- 5x +6 and

verify the division algorithm.

x%-5x +6\ 3x3 -6 x%-20 x +14 /3x +9
3x3 -15x%+18 x

- + -

9 x2-38 x +14
9 x2-45 x +14

- + -

7 x -40

By Division Algorithm

3x3 -6x2-20x+14 = (x*-5x+6)(3x+9)+ (7x-40)or

P(x) = q(x) g(x) + r(x)

12. If a and B are the zeroes of a quadratic polynomial (x* - x -2) then find the

value of (i — 1_1;)

Comparing (x?-x-2) with ax? +bx+c we have a=1,b = -1 ¢=-2

[« (@=p)?= (@a+p)?-4ap
(1)%- 4(-2)
=~ (1)2-4(-2)

1+8=9

1+8=9
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a—pB =9

> a—-p=13]
~(3) _-3 3
T2 T 2 dz
Thus, = —1 =2or22
a pB 2

13. On dividing p(x) by a polynomial x - 1- x?, the quotient and remainder
were (x -2) and 3 respectively. Find p(x)
Here
dividend = p(x)
Divisor, g(x) = (x - 1- x?)
Quotient q(x) = (x -2)
Remainder r(x) = 3
Dividend = [Divisor x Quotient] + Remainder
[9(x) x q(x) +r(x)]
[(x-1- x%) (x-2) + 3

=[(x%-x - x3-2x + 2 +2x?]+3

p(x)

= 3x%-3x- x3+2+3
=-x3+3x2-3x+bH
14. Find the zeroes of the quadratic polynomial 5 x*-4-8 x and verify the
relationship between the zeroes and the coefficients of the polynomial.

p(x)=5x%-4-8x=5x*-8x -4
= 5x?%- 10x + 2x -4
=bx (x-2)+2 (x- 2)
= (x-2) (bx +2)
=5 (x -2)(x + %)

- Zeroes of p(x) are 2 and -é
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Relationship Verification

Sum of the zeroes = -

Coefficient of x
Coefficient of x2

2\ _ (=9
- 2 (-3 -
= 10-21/'8
5 s
= 8§ _8
5 s
ie. LHS = RHS
= relationship is verified
Product of the zeroes = Cj::}f:;:;;i;"iz
2\ _ (%)
= 2x(-3) =%
—4 —4
= — = ?
ie. LHS = RHS

= The relationship is verified.

[ I. Long answer choice questions j

1. If the polynomial x*+2 x3+8x% +12 x +18 is divided by another polynomial x? +5

the remainder comes out to be px + q. find the values of p and q

x%+2 x +3

x?*+H \ x* +2x3+8 x2+12 x +18 /

4

X +5 x?

2x3+

2x3+3 x%+12 x +18

+10 x

3x%+2 x +18
3 x? +15

2x+3

Remainder = 2 x +3
Comparing 2 x +3 with p x + g we have

p=2 and g=3
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2. If a,B, y are the zeroes of x3-7 x2+11 x -7 find the value of
(i) a?+p?+y? (ii)a’+p3+y?

Comparing p(x) = x3+bx?+11 x -7 with standard cubic polynomial ax3-bx?+c x +d.

we have a=1b-7,c=11,d =-7
a+f+y :‘T”:# =7
aﬂ+ﬁy+ya:§: % = 11
a,B.y :‘7‘1:# =7

i) Now since (a+ B+ y)? =a?+p%+y? + 2(af+By+vya)

= a’+B2+y? = (a+ B+ y)?=2(af + By +ya)=(7)?* 2(11) = 49- 22= 27
ii) Since
o+ pPry?-3afy =(a®+p*+y*— af —fy-ya)(a+p+y)

= [(@a+B+ V)*-2(ap+By+ya)(aB+By+ya)] (a+p+y)
= ad+pPry’=[(a+B+V)?*-3@B+By+ya)(@+pf+y)3afy
[72 - 3(11)] 7+ 3 x7
(49-33) 7+ 21
16 x 7 + 21= 133

3. Find the quadratic polynomial whose zeroes are 1 and -3. Verify the relation

between the coefficients and the zeroes of the polynomial

The given zeroes are 1 and -3

Sum of the zeroes =1+ (-3) = -2

Product of the zeroes 1x (-3) = -3
A quadratic polynomial p(x) is given by
x?- (sum of the zeroes) x + (product of the zeroes)
». The required polynomial is

x2-(-2) x +(-3)

= x%+2x-3

Verification of relationship
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[Coefficient of x]
Coefficient of x2

+ Sum of the zeroes =

1+(-3)="4
= -2=-2
ie. LHS = RHS

=  The sum of the zeroes is verified

Product of the zeroes =

[Constant term]

Coefficient of x2

_ [=3]
1x (-3) = T
= -3=-3
ie. LH.S. =RH.S.

= The product of zeroes is verified

.|

WE"J.. 5

-

4. What must be added to 6x° + 5x* + 11x3-3x% + x + 1, so that the polynomial so

obtained is exactly divisible by 3x* — 2x + 4?

3x?2—2x+ 4 \ 6x° +5x* + 11x3-3x2 + x + 1

6x° — 4x* + 8x3

4 + -

Ox* +3x3-3x%2+x+1
9x* — 6x3+12x2

+ + -

9x3-15x% + x + 1

9x3-6x2% + 12x

- + -
Ox? —11x+ 1
-Ox% + 6x — 12
+ - +

—17x + 13

Therefore, we must add —(—17x + 13)

ie. 17x —13
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B. Find the value of b for which the polynomial 2x3+9x* —x — b is divisible by 2x + 3
x2+3x—5

2x+3> 2x3+9x% —x — b

2x3+3x?

6x>2—x—b>b
6x? + 9x

—10x—b
—10x — 15

15 -b
Polynomial 2x3+9x% — x — b divisible by 2x + 3 then the remainder must be zero
So, 15-b =0
= b=15
6. Find the zeroes of a cubic polynomial p(x)= 3x3-5x* — 11x — 3 when it is given
that product of two of its zeroes is -1
Here, p(x) = 3x®*-5x% — 11x — 3 On comparing p(x) with ax3+bx? + cx + d, we have
a=3,b=-5,c=-11,d=-3
Let a, 8, y be the zeroes of the given polynomial

-b _ —(=5) _5 .
a+pry=—= (3):— ....... Q)

-11

> af+Byryas-=— .. (ii)

o,y === 21 (i)
Let product of a and B be given as -1
ie. af=-1 ... (iv)
(iii) = -1) y=1 = y=-1 .. (v)
From (i) a+pB+(-1)=

wlo wlan
~
<
N’

a+’3:§+1:
1

From (iv) p = _7
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Putting B _;1 in (vi) we get

2_
Or “a1=§
= 3a? -3 =8a
= 3¢2-8a—-3=0
= 3a’-9%a+a-3=0

3a (a-3)(Ba+1) =0

= Q_’:SI_—1
- 71 ..
When a=3f=—==
-1 _ -1
and when a=3 f=—==
3

Hence zeroes of the polynomial are -1, 3 , ey

38

Same pair is obtained in each case
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