1. The number of real roots of 32x27
(@ 0 (b) 2
(© 1 (d) 4

2. Ifcosaisarootof 25x2—5x—12=0,— 1 <x<0. Then
the value of sin 2a is

Tx+7 _ 9is

12 -12
@ o5 ) -
—24 20
(©) >3 @ - 5
3. Ifax?+ bx + c =0 is satisfied by every value of x, then
(@ b,c=0 (b) ¢c=0
(¢) a=0 (d) a=b=c=0
4. If both the roots of the equation ax? + bx + ¢ = 0 are
zero, then
(@) b=c=0 (b) b=0,c#0
(¢) b#0,c=0 (d) b#0,c#0

5. If p and g are roots of the quadratic equation x2 + mx +
m? + a = 0, then the value of p? + ¢% + pq is
(@ 0 ) a
(c) —a (d) +m?

6. The roots of the equation
logz(x2 —4x+5)=(x—2)are
(a 4,5 () 2,-3
() 2,3 d) 3,5

7. Letxy, x, be the roots of the equation ¥ -3x+p=0
and let x5, x, be the roots of the equation x2— 12x +
g = 0. If the numbers x,, x,, x5, x4 (in order) form an
increasing GP, then
(A p=2,q9=16 b)) p=2,9g=32
(c) p=4,q=16 (d) p=4,q=32

8. The quadratic equation whose roots are reciprocal of
the roots of the equation ax? + bx + ¢ =0 is
(@) ex?+bx+a=0 (b) bx2+cex+a=0
(c) ex?+ax+b=0 (d) bx’?+ax+c¢=0

Exercise

10.

11.

12.

13.
14.

15.

16.

Quadratic
Equation

The condition that one root of the equation ax? + bx +
¢ =0 may be double of the other, is

(a) b%=9ac (b) 2b%=9ac

(c) 2b%=ac (d) b?>=ac

If o, B are the roots of x2 + bx + ¢ = 0, then the equation
whose roots are b and c is

(@) 2+ox—B=0

(b) ¥ —x(o.+ B+ ap)—oap(a+p)=0

(© ¥+ (a+B-apx—ap(a+p)=0

(d) ¥+ x(o+B+ap)-apla+p)=0

Real roots of the equation x2 + 5 | x| + 4 = 0 are

(@ —1,-4 (b) 1,4

(c) —4,4 (d) None of these

If 2+i\/3 is aroot of x2 +px+qg=0wherep, g € R,
then

(@ p=—-44=7

(c) p=4q=-7

The values of x satisfying

x=46+6++/6+..0 are

(a) 3,-2 (b) -2

(c) 3 (d) None of these

The set of values of p for which the roots of the
equation 3x% + 2x + p (p — 1) = 0 are of opposite signs
is

(@) (=,0) (b) (0, 1)

(c) (1,0) (d) (0, )

If p and q are the roots of the equation x + px + ¢ = 0,
then

(a) p=1 (b) p=1or0

() p=-2 (d p=-20r0

The value of p for which the difference between the
roots of the equation x + px + 8 = 0 is 2 are

(a) £2 (b) £4

(c) £6 (d) +8

(b) p=49=7
(d) p=—449=-7



Quadratic Equation

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

If f(x) = 2x% + mx? — 13x + n and 2, 3 are roots of the
equation f'(x) = 0, then the values of m and n are

(a) —5,-30 (b) — 5,30

(c) 5,30 (d) None of these

If 79877 ~4545) _ 1 then x may have values
(a 2,3 (b) 7
() —2,-3 (d) 2,-3
If o, B are the roots of ax? + bx + ¢ = 0 then the equation
whose roots are 2 + o, 2 + B is
(a) ax?+x(da—b)+4a—-2b+c=0
(b) ax?+x(da—b)+4a+2b+c=0
(c) ax?+x(b—4a)+4a+2b+c=0
(d) ax?+x(b—4a)+4a—2b+c=0
If 8, 2 are the roots of x2 + ax + B =0, and 3, 3 are the
roots of x2 + ox + b = 0, then the roots of x> + ax + b =0
are
(a) 8,—-1 (b) -9,2
() —8,-2 (d) 9,1
Ifx =1+ i is a root of the equation x3 —ix + 1 —i =0,
then the other real root is
(a) 1 (b) —1
(©) 0 (d) None of these
The number of roots of the quadratic equation
8sec2O—6secO®+1=0is
(a) infinite (b) 1
(c) 2 (d o
If the roots of the equation (a® + b%)x% — 2b(a + c)x +
(b% + ¢%) = 0 are equal then g, b, c are in
(a) GP (b) AP
(c) HP (d) None of these
Ifx2—ax—21=0and x> —3ax+35=0, a> 0 have a
common root, then a is equal to
(a) -4 (b) 4
(c) 2 (d) None of these
If the equations x2 + bx + ¢ =0, x2 + cx + b=0 (b # ¢)
have a common root, then
(@) b+c=0 (b) b+c—-1=0
(¢) b+tc+1=0 (d) None of the above
If a, B are the roots of ax> — 26x + ¢ = 0 then a3p? +
a?B? + o3p? is equal to
? ¢
(a) a—3(c +26) (b) a—3(c —-26)

3
©) b% (d) None of these
a
24+4/2++/2+... to o is equal to
(a) -1 ®) V2
1
© 2 @ 5

28.

29.

30.

31.

32.

33.

34.

35.

36.

If the quadratic equations ax? + 2cx + b = 0 and ax? +
2bx + ¢ =0 (b # ¢) have a common root, then a + 4b +
4c is equal to

1
0 b) ——
(@) () —
(c) 2 (d 1
If a, B are the roots of the equation ax? + bx + ¢ = 0,
then + is equal to
ao+b aPf+b
c a
a) — b) —
® ab ®) bc
b
(c) — (d) None of the above
ac

The positive value of m for which the roots of the
equation 12x2 + mx + 5 =0 are in the ratio 3 : 2 is

(@ 5410 (b) SJF

5 12
(©) o (d) 5

If o and P are the roots of ax? + bx + ¢ = 0, then the
value of (ao. + b) 2 + (aP + b) 2 is equal to

b* —2ac c? —2ab
@ ——— b)) ———
a2 02 a2 b2
2 p—
(c) a2—22bc (d) None of these
bec

If a, B are the roots of the equation 8x2 — 3x + 27 =0

D) 1/3 P 1/3
then the value of (%] + (B—J is

o
(a) 1/4 (b) 1/3
(c) 72 ) 4

If a, B are the roots of the equation

x? —(1+nz)x+l(1+n2 +n4)= 0, then a? + P2 is
equal to

(a) n? (b) 2n?

(c) n*+2 (d) —n?

If (1 — p) is a root of the quadratic equation x% + px +
(1 —p) =0, then its roots are

(a) 0,1 (b) —1,1

(c) 0,—1 (d) -1,2

In a quadratic equation with leading coefficient 1, a
student reads the coefficient 16 of x wrongly as 19 and
obtain the roots as — 15 and — 4. The correct roots are
(a) 6,10 (b) —6,-10

(c) -7,-9 (d) None of these

Ramesh and Mahesh solve an equation. In solving
Ramesh commits a mistake in constant term and finds
the roots 8 and 2. Mahesh commits a mistake in the



37.

38.

39.

40.

41.

42.

43.

44,

45.

coefficient of x and finds the roots —9 and —1. The
correct roots are

(a) —8,2 (b) 9,1

(¢) 9,-1 (d) -8,-2

Two candidates attempt to solve a quadratic equation
of the form x% + px + ¢ = 0. One starts with a wrong
value of p and finds the roots to be 2 and 6. The other
starts with a wrong value of ¢ and finds the roots to be
2,-9. The correct roots are

(a) 3,4 (b) 5,3

(¢c) -3,-4 (d) None of these

If one root of the equation (a2 — 5a + 3)x2 + (3a — 1)x
+ 2 =0 be double of the other, then the value of a is

2
@ 2 (b) -=
3 3
1 !
© 5 @ 3
x> =bx m-1
If the equation =— has roots equal in
ax—c m+l
magnitude but opposite in signs, then m is equal to
a+b a-b
@ — b
(¢) 0 (d) 1
b

If the equation =1 has two roots equal

+
x—a x-b

in magnitude and opposite in signs then the value of
a+bis

(a0 (b) 1

(c) -1 (d) None of these

If o and P are the roots of x2 — p(x + 1) — ¢ = 0, then the

2 2
o +2oc+1+[3 +2B+1 s

value of

o +2a+c B2+2B+c
(a) 2 (b) 1
(c) -1 (d) 0

If o, B be the roots of ax? + 2bx + ¢ = 0 and a + §,
B + & be those of Ax2 + 2Bx + C = 0, then the value of

(b2 — ac)/(B2 —AC)is
A \2
(b) [—j
a

a 2
(a) ( A]
() 0 (d 1
The number of values of A for which (A2 — 3A + 2) x2
+ (A2 = 50+ 6) x + A2 — 4 = 0 is an identity in x is
(a) 1 (b) 2
(c) 2 (d o0
The equation (b — c)x? + (¢ — a)x + (a — b) = 0 has
(a) equal roots (b) irrational roots
(c) rational roots (d) None of these
If a + b + ¢ =0, then the roots of the equation
(2 —ab) x* -2 (a* — be) x + (b? — ac) = 0 are
(a) imaginary (b) real and equal
(¢) real and unequal (d) None of these

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
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The value of ‘a’ for which the quadratic equation
3x2+2 @+ Dx+(@®-3a+2)=0
possesses roots of opposite signs lies in

(@) (=, 1) (b) (=,0)
3
(¢ (1,2) (d) (5,2)

Ifx2 +2ax + 10— 3a >0 for all x € R, then
(@) a<-5 (b) =5<ax<2
() a>5 (d) 2<a<5

If (x + a) is a factor of both the quadratic polynomial
x%2 + px + g and x2 + Ix + m, where, p, g, [ and m are
constants, then which one of the following is correct ?

@)a=?5§a¢p> @)a=?f§a¢—m
© =" 9uzp) @) p=""Lw@x
a_p a—l

If the difference between the roots of the equation
x2+ax+ 1=0is less than /5 , then the set of possible
values of a is

(@) (=3,3) (b) (=3, )

(¢) (3,0) (d) (—o,-3)

If the sum of the roots of ax? + bx + ¢ = 0 be equal to
sum of the squares, then

(a) 2ac=ab+b? (b) 2ab=bc+

(c) 2bc=ac+c? (d) None of these

If o, B are the roots of the equation x2 + px + 1 =0 and
y, & are the roots of the equation x2 + gx + 1 = 0, then
(a—7) (e +3) (B—7v) (B +09)isequal to

(@) ¢*-p? (b) p*—¢?

(c) p*+q? (d) None of these

If a, b are the roots of the equation X+x+1= 0, then
a* + b2 is equal to

(a) 1 (b) 2

(c) -1 (d 3

If o, B are the roots of the equation x2 + x + 1 =0 and

E,E, are roots of the equation x% + px + ¢ = 0, then p
o

equals to
(a -1 (b) 1
(c) -2 (d) 2

The value of x satisfying log3(x2 +4x+ 12) =2 are

(a) 2,-4 (b) 1,-3

() -1,3 (d -1,-3
The value of x2 — 2bx + ¢ is positive if

(a) b2—4c>0 (b) b2 —4c<0
(c) ¢2<b (d) p2<c

If x2 + x + 1 is a factor of ax3 + bx2 + cx + d then the
real root of ax3 + bx2 + cx +d=0is

@ -4 v 4
a a

(c) s (d) None of these
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57. If the product of the roots of the equation x2 — 3kx +
2¢?1ogk_ 1 =0 is 7, then the value of k
(a) 1 (b) 2
() 3 (d) 4
Directions (Q. Nos. 58-59):
Let o and B (o < B) be the roots of the equation x2 + bx + ¢
=0, where b > 0 and ¢ < 0.
58. Consider the following:

I. B<-a

2. B<lal

Which of the above is/are correct? [NDA-I 2016]
(a) Only 1 (b) Only 2

(¢c) Both 1 and?2

59. Consider the following:
. a+B+apf>0
2. oa2p+pla>0
Which of the above is/are correct?
(a) Only 1
(b) Only 2
(c) Both 1 and?2
(d) Neither 1 nor 2

60. Ifx2—px+4>0 for all real values of x, then which one
of the following is correct? [NDA-I2016]
(@) |pl<4 (b) [p|<4
©) |pl>4 d [pl=4

61. If one root of the equation (I — m) x2 + Ix + 1 = 0 is
double the other and / is real, then what is the greatest

(d) Neither 1 nor 2

[NDA-I 2016]

value of m?
9 9
@ -3 (b) 3
8 8
_° dH 2
(©) 5 (d) 5

Directions (Q. Nos. 62—63):

Let o and B be the roots of the equation x2 — (1 — 2a%) x +

(1-24%)=0.

62. Under what condition does the above equation have
real roots? [NDA-II 2016]

2 1 2 1
— b >—
(a)a<2 (b) a 5

2<l 221
(C)a—2 () a” =7

63. Under what condition is Lz-i- Lz <1? [NDA-I12016]
a” P

2 2 1
b >—
(b) a 5

1
(a) a <5

(c) a®>1

Directions (Q. Nos. 64-65):
2x% + 3x — o = 0 has roots — 2 and p while the equation
x2 — 3mx + 2m? = 0 has both roots positive, where a. > 0

and > 0.
64. What is the value of a? [NDA-II 2016]
1
- b) 1
@ (®)
(© 2 (d) 4

65. If B, 2, 2m are in GP, then what is the value of B/m 2
[NDA-II 2016]
(a 1 (b) 2
(c) 4 (d) 6
66. Ifc>0and4a+c < 2b, then ax?— bx + ¢ =0 has a root
in which one of the following intervals?
[NDA-II 2016]
(@ (0,2) (b) 2,3)
(© (.4 (d) =2,0)
67. If both the roots of the equation x2 — 2kx + k2 —4 =0
lie between — 3 and 5, then which one of the following

is correct? [NDA-II 2016]
(a) —2<k<2 (b) —5<k<3
() —3<k<5 (d) —1<k<3

68. If the difference between the roots of the equation x% +
kx + 1 =0 is strictly less than 5, where | k | > 2, then £
can be any element of the interval [NDA-I 2017]
(a (-3,-2]ul2,3)
(®) (=3,3)
() [-3,-2]u[2,3]
(d) None of these

69. If the roots of the equation x2 + px + ¢ = 0 are in the
same ratio as those of the equation x2 + Ix + m = 0, then
which one of the following is correct? [NDA-I 2017]
(@ p’m=1I4q
(b) m’p=14q
() m’p=¢q*
(d) m*p?="1q

70. If the graph of a quadratic polynomial lies entirely
above X-axis, then which one of the following is
correct? [NDA-I 2017]
(a) Both the roots are real
(b) One root is real and the other is complex
(c) Both the roots are complex
(d) Cannot say
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ANSWERS

L o234 @5 ©@|l6|@ 7|08 @9 |®]I10]@
M [ (@12 @ |13 |@© |14 [®) | 15 [ ®) | 16. | @ | 17. | @ | 18. | @ | 19. | (@) | 20. | (@)
21. [(b) | 22. | @) | 23. | (@) | 24. | (b) | 25. | (©) | 26. | @) | 27. | (©) | 28. | (@) | 29. | (0) | 30. | (a)
31. [ (@) | 32. | (@) | 33. | (@) | 34. | () | 35. | (b) | 36. | (b) | 37. | (©) | 38. | (a) | 39. | (b) | 40. | (a)
4. || 2. | @ | 43. | @ | 4. | @ | 45. | ()| 46. | ©) | 47. | ()| 48. | @) | 49. | (@) | 50. | (@)
51. | (a) | 52. | (c) | 53. | (b) | 54. | (d) | 55. | (d) | 56. | @) | 57. | (b) | 58. | (c) | 59. | (b) | 60. | (a)
61. | (b) | 62. | (d) | 63. | (@) | 64. | (c) | 65. | (a) | 66. | (a) | 67. | (d) | 68. | (a) | 69. | (a) | 70. | (c)

1.

(b) 32x2—7x+7 —9-32
=22 -Tx+7=2
=22 -Tx+5=0
b*—4ac=49-42)(5)>0
So, there are 2 real roots.
25x2-5x—12=0
= (5x—4) (5x+3)=0

4 3

X=—or——
5 5

Given— 1<x <0

(©)

So, x=—E
5
3 . 4
= coso.=—— and sino =—
5 5

sin2a = 2sino.cosa. = _E

(d) ax?+ bx + ¢ = 0 is satisfied by every value of x if
a=b=c=0

(a) Both roots of the equation ax? + bx + ¢ = 0 are zero.
Hence, b =c=0

(c) X2+mx+m?*+a=0

Sum of the roots p + g =—m

Product of the roots pg =m? + a

PP+ +pg=p+9)*-2pg+pg

=(p+q*-pg=m*—(m*+a)=-a

log, (x> —4x+5)=x-2

x2—4x+5=2%"2

By Hit and Trial method,

x =2, 3 satisfies the above equation.

x2-3x+p=0andx*—12x+¢=0

On putting p = 2 and g = 32 equation becomes

x2—3x+2=0and x2— 12 x+ 32 =0 and thus the roots

are 1, 2, 4, 8, which forms an increasing G.P. So,

p=2andqg=32.

(©)

(b)

8.

10.

11.

12.

13.

Explanations

(a)

(b)

(©

(d)

(2)

(©)

ax2+bx+c=0
For reciprocal roots,
Replace x by 1/ x

T2

=Sal+bx+a=0
Let the roots of the equation ax? + bx + ¢ =0
be o and 2a.

Sum of the roots 3a = —2
a

Product of the roots 202 =c¢/ a

2

= 2(_—17) LN

3a a
*+ o and P are the roots of x> + bx + ¢ =0
So,a+pB=—-bandaf=c
New roots are b and c.
Sum ofroots=b+c=—a—p + af
Product of roots = bc =— af (o + )
Hence, equation is x2— (b + ¢) x + bc =0
X+ (a+B-ap)x—ap (a+p)=0
x¥*>0and|x|>0
So,x2+5|x|+4%0
Hence, number of real roots = 0

One root = 2+i\/3

= Other root = 2—i\/3

Sum of roots = 4

Product of roots =4 +3 =7

So, equation is x2 —4x + 7 =0
Comparing with x2 + px + ¢ =0
wegetp=—4andg=7

2b% =9ac

Consecutive factors of 6 =2 x 3




Quadratic Equation

14. (b)

15. (b)

16. (c)

17. (d)

18. (a)

19. (d)

20. (d)

-+ There is (+)ve sign.

So, x = 3 (greater number}

Roots of the equation 3x2 + 2 x + p(p — 1) = 0 are
of opposite signs.

So, product of the roots < 0

p(p—l)<0

=pp-1)<0

=>0<p<l1

=pe(0,1)

Roots of the equationx2+ px+q=0arepandgq.
Lptq=-p
=>2p+g=0
andpg=g=4q(p-1)=0
=qg=0orp=1
Ifg=0=p=0
Hence,p=0or 1.

...()
(i)

[From (i)]

Let o, B are the roots of the equation.
X2 +px+8=0
at+tBf=—pandaf =8

Givena — =2

= (ot PP —4ap=4
=>p?-32=4=p>=36

=>p=%6

Given 2 and 3 are the roots of the equation.
22 +mxr—13x+n=0
Sodm+n=18

and 9m +n =21

On solving egs. (i) and (ii),

...()
...(ii)

m== andn=—
5 5

logz (x*~dx+5) _ 4

=>x2—4x+5=x-1
=>x2-5x+6=0
=>x-2)(x-3)=0
=>x=2,3

oH-B:—é andoc[}zE
a a

New roots are 2 + o and 2 + fB.

So,sumofroots=4+a+[3:4fé
a

Product of roots =(2+a)(2+B) =4+ < —%
a a

So, equation is

x2—£4—2jx+[4+£—%j:0

a a a
=ax?+(b-4a)x+(@a+c—2b)=0

Roots of equation x2 + ax + p = 0 are 8 and 2

while roots of x2 + ax + b =0 are 3 and 3.
So,a=—10and b=9

21.

22.

23.

24,

25.

26.

27.

28.

(b)

(a)

(a)

(b)

(©)

(a)

(©)

(a)

Now, 2 +ax+b=0=x2—10x+9=0
>x-Dx-9=0=>x=1,9

By hit and trial method,

x =— 1 satisfies the given equation.

So, it is the real root.
8sec2@—6secH+1=0
=cos20—-6cos0+8=0

= (cos0—-4)(cos0-2)=0

= cos0=4or2

But—1<cos6<1

So, roots are not possible.

@+ b2 x2-2b(a+c)x+ b2+ %) =0
. Root are equal so B2 —4AC =0

4b2 (a + c)? = 4(a® + b2) (b2 + )

= b+ a%c? —2ab%c =0

= (B%—ac)*=0

= b?=ac

i.e., a b, carein G.P.

x%2—ax—21=0and x?—3ax+35 =0 have acommon
root.

x? X 1
SO, = =
—-35a—-63a 35+21 3a+a
_ x? _TX 1
—-98a 56 2a
1 I 11

FromIand III, x =7
28

From II and III, x =—
a

28

a

Hence, =7T=a=4

x2+bx+¢=0and x% + cx + b =0 have a common
root.

So, putx=1

l+b+c=0=>b+c=-1

a., B are the roots of equation ax? —26x + ¢ =0

oc+[3=é;ocB=£
a a
OL3B3 + (XZB?’ + (1332 — 0L3B3 + OL2BZ(OL + B)
3 2 2
:c_3+f_2(éj:c_3(c+z6)
a a a a

X = \/2+\/2+\/2+....oo

Consecutive factors of 2 =1 and 2
So,x=2
ax?2 +2¢x + b =0 and ax? + 2bx + ¢ = 0 have a
common root.
x2 —X 1

2(c2 _bz) - ac—ab - 2ab-2ac




29. (¢)

30. (a)

31.

(a)

x2 -x 1
—2a
TI1I
(c+b)

a

> — =
2(c+b) a
I II

From I and 11, x* = —

From II and III, x =%

=a=-4c-4b
=a+4b+4c=0
oc+[3=—é,oc[3:£
a o

1 N I a(a+P)+2b
aa+b aB+b  g2ap+ab(o+p)+b
2b+a(-b/a) b

a? (CJ+ab(—bj+b2 ac
a a

Let a and B be the roots of the equation
12x2+mx+5=0

Then, %z%:ﬂx:_’ak andf =2k

m
a+P=5%=——
B 12
L_m ()
60
5
af =6k =—
P 12
L els (i)
72
From egs. (i) and (ii),
m =510

a+pB=->bla; af=cla
(aou+b) 2+ (af + b)
1 1

2+ 2
a2 {a+b} a2 {B+b}
a a
_ 1 . 1
a*fo—a—py*  a?B-a—p)’

S| 1 et ep?
e R

_L{(OHB)Z—ZOLB}
612 aZBZ
b? 2
_ 1 aT a _b2—2ac
a2 C2 Cl2C2
a2

32. (a)

33. (a)

34. (c)

35. (b)

36. (b)

37. ()

38. (a)
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atpB=3/8ap=27/8

1/3 1/3
2 2
o
o | LB
B o
a2/3.a1/3+[32/3.[31/3

- (ap)?
a+p  3/8

1
@' 32 4

n*+n?+1
2

a2+ p2=(a+p)*—2ap

=n*+1+2n2—n-

1 —pis the root of x2 + px + (1 —p) =0

So, (1-pY?+p(1-p)+(1-p)=0

=>{1-p{d-ptp+1}=0

=>1-p=0=p=1

If p = 1, then equation is x2 + x = 0 and roots are

0,-1.

Let the equation be

ax>+bx+c=0

Given leading coefficient a = 1

So, the equation will become x% + bx + ¢ =0

Correct coefficient of x =16

a+B:n2+1;(xB:

n?—1=n?

So, correct product of roots

=15 x%x(-4)=60

So, equation will be

¥+ 16x+60=0

x+10)(x+6)=0

x=-6,—-10

Let the equation be x2 + ax + b =0

Ramesh commits a mistake in constant and find
roots 8 and 2.

= He makes mistake in product of roots, sum is
correct.

So, sum of roots =8 +2 =10

While Mahesh commits mistake in coefficient of x
and find roots — 9 and — 1.

= He makes mistake in sum of roots, product is
correct.

So, product of roots =—9 x -1 =9

Hence, equation is x2 — 10x+9 =0

= Correct roots are 9 and 1.

Same as Q. 36.

Correct roots are —3 and — 4.

Let roots are o and 2a.. Then
o+20 = #
a”—5a+3
1-3a
=a

3(a® —5a+3)
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> = (@+ B> 4o

and 20 = 2 2
a® —5a+3 :%_£=%_£
A
o (=30 1 A av
= 2 2
INa® -5a+3)* a®-5a+3 _B —2AC:b —206
= 1+ 9a%— 6a =9a% - 45a + 27 A a
= 394 = 26 b-ac (aY
2 Lo ()
a=20_2 B?-AC \A
39 3 . .
) 43. (a) To be identity
39, () X bx_m-l W3 +2=0,22—50+6=0and \2—4=0
ax—c  m+l =>A=lor2andA=2or3and A=2 or-2
= (m+ Dx% —x{b(m+ 1)+ a(m — 1)} =>Ar=2
+(m-1)ec=0 | 44 () For (b—c)x2+ (c —a)x + (a—b)=0
Roots are equal in magnitude and opposite in sign. B2—4AC=(c-a)’-4(b—c)a-b)
SO, sum of roots =0 =02+a2+4b2+2ac—4ab—4ac
b(m+1)+a(m—1) :(c+a—2b)2:.Perfect square
€., N =0 So, roots are rational.
m+ 45. (b) For (2 — ab)x? — 2(a® — be)x + (B2 —ac) =0
Nl B2 - 4AC
a+b =4(a? - bc)? — 4(c? — ab) (b* - ac)
b =4{a*+ ab’ + ac® — 3d?bc
40. (a) —2—+ | { j

Xx—a x-b =4a(a’ + b3 + 3 - 3abc)

5 {va+b+c=0=d+b+c3=3abc}
= x“—2a+b)x+3ab=0 = Roots are real and equal.
Roots are equal in magnitude and opposite in signs. | 4¢. (¢) Roots are of opposite sign.

So, sum of roots = 0 So, product of roots < 0
=a+b=0 a* -3a+2
41. (b) a+B=p, af=—p—c — <0

(a+DPE+D=of+(@+p)+1

—p-p-ctl=1-c =(@-1)a-2)<0

=l<a<?2

o’ +20+1 BF+2B+1 47. (b) X2 +2ax+10-3a>0
Then 3 = 2
a’+2a+c B +2B+c =4a°-4(10-3a)<0
5 ) =a’>+3a-10<0
_ (a2+l) N (B2+1) =(a+5)(a-2)<0
(@+)2=(-¢) B+1)*-(-c) = 5<g<2
_ (a+1)2 (B+1)2 48. (a) P;ltx=1ain(l;(ﬁl tlzle given equations.
a*—pa+tq= a*=pa-—
(@+1)2 —(a+DB+1) B+ -(B+1)(a+1) e T BT
:a+1+ﬂ So,pa—qg=Ila—m
a-p B-o ora=2""(p =1
—a__B_l p—I
o—PB 49. (a) Leta, B be the roots of x2 +ax+1=0
b c LotB=—-acandaf=1
42. (@) o+p=—ap=— Given a—B <+/5
C or (a—P)2<5o0r(a+p)y—4ap<5
and (0c+6)([3+8):X —a2_4<5
) =a’>-9<0
(a+6)+(B+8)=—K =(@+3)a-3)<0
5 ) =-3<a<3
Now {(a+8)—(B+8)"} = (a—P) 50. (a) Let o, B are the roots of ax + bx + ¢ =0.

{(a+8)—(B+3)}* —4(cu+8)(B+3) - o+PB=—blaand ap = cla




51. (a)

52. (c)

53. (b)

54. (d)

55. (d)

56. (a)

57. (b)

Given o + p = o2 + p2
ora+p=(a+p)2—2ap

b b 2
= =

a 4% a
= 2ac = ab + b*
a, P are the roots of x2 + px + 1 =0
=at+Bf=-pandaf=1
y, & are the roots of x2 + gx + 1 =0
=y+d=-qgandyd=1
So, (a—=y) (@+d) (B-v)(B+9)
=[op—v (o +B)+ v [af +38 (a+p)+ 8]
=[1+py+y°1 [1 -pd+8%]
[gv + pv] [96 — p8]

{y2+qy+1=0and 8% +¢5+1=0}

P+ta)y(@-p3d
=@ -p)v5=¢*-p?
Roots of x2 + x + 1 =0 are o and ©2.
S0, a=w and b = »?
A+ =0’+o*=0’+o=-1
Roots of the equation x2 +x + 1 = 0 are ® and ®2.
Let o= o and B = 02

Then, g = l andE -
() (04

p

Sum of the roots g+_ =—p
a

1 1+ o2
>—+t0=—p = =-p
w w

(O]
=>-—=-p=>p=1
(O]

logy (¥ +4x+12) =2
=x2+4x+12=32
=>x2+4x+3=0
>x+1)(x+3)=0
=>x=—lorx=-3
x2—2bx+c>0

If4b% —4¢ <0
=h<c

Factors of x2 + x + 1 are ® and ®?.

They are also the factor of

ax3+bx2+cex+d

i.e., ® and @? are the roots of ax3 + bx% +cx +d =0

{-b%—4dac < 0}

So, product of roots afy = ——
a
d
(D.O)z'y = —
a

. d
So, third root = — P

Product of roots = 7
26210gk_ 1=7
eZlogk:4
=S>k=4= k=2

58. (c)

59. (b)

60. (a)

61. (b)

62. (d)

63. (a)
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*+ o and P are the roots of x2 + bx + ¢ =0
So,a+pB=-bandaf=c

Given, b>0andc<0

= a+B<0O0andaf <0 ...(1)
This is possible only when one of o and (3 is negative
and the negative number is such that its magnitude
is greater than f3.

Given, o <3

= a<0andpB>0

So,B<—aand B<|a|

So, both the statements are correct.
at+tB+ap<o0 {From eq. (i) of Q. 58}
So, statement 1 is not correct.
And a2p + B2a = ap(a + B)
=OEO=t)

i, a?f+pZa>0

So, statement 2 is correct.
Given, x2—px+4 >0
=>EpP-41) @ <0
=p?-16<0

=p?<16

=|pl<4

Let the roots of the equation (/ — m)x2 + Ix +1=0
and a and 2a.

{o b2 —4dac <0}

il and o.(2a) :;
-m I—-m
and 202 =L

I—-m

Then, a +2a=l

a =
3(m—1I)
217 1
= ) =
9m—-1)" (I—m)
= 212=9(-m)
=22-9/+9m=0
"+ [ is real (given)
=81 -4(2) (9m) =0
= 8 x9m <81

{b? —4ac >0}

:>m£2
8

9
So, greater value of m = 3

Given, o, B are the roots of

¥ -(1-2a)x+(1-2a%=0
For real roots
(1-2a%2?-4(1)(1-24%)>0
=(1-2a>)(1-2a>-4)20
= (2d*-1)(2a*+3)>0
=2d2-120

:>6122l
2

{242 +320}

Here, o+ B =1-242 and aff = 1 — 242

. 1 1
Given, —t—5< 1

a” P
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64. (c)

65. (a)

66. (a)

67. (d)

:>OL2+B2<062 BZ
= (o +B)? —2ap < (ap)?
= (1-2a%2-2(1-2a% < (1 -2a%?
=1-2d%>>0
St <t
2
Given, — 2 is the root of the equation
22 +3x—a=0
=8-6-a=0
>a=2
So, eq. becomes 2x2 + 3x —2 =0
=>2x-1)(x+2)=0

1
>x=—,x=-2
2

1
So, other root B = 5

From solution of Q. 64, :%

Given, 3, 2, 2m are in GP.
= (2)? = B(2m)
=2=Pm

Putting B = % ,wegetm=4

Now, B«/;:%XZ:I

Let f(x)=ax?—bx+c

Then, f(0)=c

and f(2)=4a-2b+c
Given,c>0and4a—-2b+c¢ <0

= f(0)>0and f(2) <0

Hence, f(x) = 0 has both roots lying between 0 and 2
i.e., in the interval (0, 2).

x2—2kx+k:—4=0

2k N4k -4k~ 4)

2

=X

=>x=k+2

Given, roots lie between — 3 and 5.
=-3<k+2<5
=>-3<k-2<5and-3<k+2<5

68. (a)

69. (a)

70. (¢)

= -1<k<7and-5<k<3

Hence, the correct answer is — 1< k < 3.
Let a and B are the roots of equation
x2+hkxe+1=0.
Then,a + f=—kand afp =1

Given, a—B<\/§

= (a-B)P <5

= (0+ By —4ap<5

=k -4<5=k2<9

=|k|<3

=-3<k<3

Also given | k|>2

= k<-2o0rk2>2

From (i) and (ii),
—3<k<-2o0r2<k<3
=ke(-3,-2]U][2,3)

Let a, B be the roots of x2 + px + ¢ =0 and y, 8 be
the roots of x2 + Ix + m =0
So,a+B=-p,y+86=-1

af=q,v8=m

. a
Given, — = ¥

..(0)
..

By Componendo Dividendo Theorem
a+B  y+3d

a—p y-9

p_o-B

I y-96

P’ _(a+B)’ —4aB

> (y+8)* —4y5

P_r-4
2 1’ —am
:p2m=lzq

Let the quadratic polynomial be ax? + bx + ¢
Given, ax?2 + bx+¢ >0
=b>—4ac<0,a>0

= Both roots are imaginary, i.e., complex.
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