Chapter 2

Quadratic Equations

1. If the roots of the equation bx? + cx + a = 0 be
imaginary, then for all real values of x, the
expression 3b%x2 + 6bcx + 2¢2is  [AIEEE-2009]

(1) Less than 4ab (2) Greater than —4ab
(3) Lessthan —4ab  (4) Greater than 4ab

2.  If a and B are the roots of the equation
x2—x+1=0, then o209 + 2009 = [AIEEE-2010]
(1) -2 2 -1
@) 1 (4) 2

3. Letfora=a, =0,

fix) = ax?> + bx + ¢, g(x) = a,x> + b,x + ¢, and
p(x) = fix) — g(x).
If p(x) = 0 only for x = —1 and p(-2) = 2, then the

value of p(2) is [AIEEE-2011]
(1) 6 ) 18
@) 3 @4 9

4. Sachin and Rahul attempted to solve a quadratic
equation. Sachin made a mistake in writing down
the constant term and ended up in roots (4, 3).
Rahul made a mistake in writing down coefficient
of x to get roots (3, 2). The correct roots of

equation are: [AIEEE-2011]
(1 -6, -1 2 —4,-3
(3) 6,1 4) 4,3

5. The real number k for which the equation

2x% +3x+k =0 has two distinct real roots in [0, 1]

[JEE (Main)-2013]
(1) Lies between 1 and 2
(2) Lies between 2 and 3
(3) Lies between —1 and 0
(4) Does not exist

6. Ifthe equations x2+2x+3 =0and ax? + bx + ¢ =0,
a, b, c € R, have a common root, thena: b:cis

[JEE (Main)-2013]
(1) 1:2:3 @ 3:2:1
@) 1:3:2 @) 3:1:2

10.

1.

12.

Let o and B be the roots of equation x> —6x—2 = 0.

819 — 285
Ifa,=a"—p", for n>1, then the value of T
9
is equal to [JEE (Main)-2015]
(1) 6 2 -6
3) 3 @) -3

The sum of all real values of x satisfying the
equation (x2 —5x+5)x2*4"’60 =1is

[JEE (Main)-2016]
[ Mgy 2 6
@) 5 @) 3
If, for a positive integer n, the quadratic equation,
X(X+ 1)+ (X + (X +2)+...+ (X +n=1)(x+n)=10n

has two consecutive integral solutions, then n is
equal to [JEE (Main)-2017]

(1 9 (2 10
(3) 1" 4) 12
LetS={xe R:x>0and

2|Vx =3[ ++/x(vx ~6)+6=0}. Then S

[JEE (Main)-2018]
(1) Is an empty set
(2) Contains exactly one element
(3) Contains exactly two elements
Contains exactly four elements

If both the roots of the quadratic equation
x? —mx + 4 = 0 are real and distinct and they lie
in the interval [1, 5] then m lies in the interval

[JEE (Main)-2019]
(1) 5 4) 2 3.4
(3) (4,5) 4 (5 6)

The number of all possible positive integral values
of a for which the roots of the quadratic equation,
6x2— 11x + a = 0 are rational numbers is

[JEE (Main)-2019]
(1) 4 2 5
@) 2 4 3



MATHEMATICS

13.

14.

15.

16.

17.

18.

Consider the quadratic equation (¢ — 5)x? — 2¢cx +
(c—4) =0, c#5. Let S be the set of all integral
values of ¢ for which one root of the equation lies

in the interval (0, 2) and its other root lies in the 19

interval (2, 3). Then the number of elements in S
is [JEE (Main)-2019]

(Mm 1 ) 18
(3) 12 @) 10

The value of A such that sum of the squares of the
roots of the quadratic equation, x? + (3 — 1) x + 2
= A has the least value is

1 2 @ 1

15 4
® 5 @ 3

If one real root of the quadratic equation 81x? + kx
+ 256 = 0 is cube of the other root, then a value
of k is

(1) =300 2)
(3) 81 @)

Let a and B the roots of the quadratic equation

144
100

x2 sinB — x (sinB cosO + 1) + cosd = 0

(0 <6 <45°, and a < B. Then

(=1

ZO[O‘ +B—n} is equal to  [JEE (Main)-2019]

1 1 1 1 22.

M @

- +
1+cosO® 1-sin0 1-cosO 1+sin0

1 1 1 1
- - 4) + -
1-cosO® 1+sin0 1+cos® 1-sin0

©)

If L be the ratio of the roots of the quadratic

equation in x, 3m?x2 + m(m — 4)x + 2 = 0, then 23.
the least value of m for which A +%= 1,is

[JEE (Main)-2019]
(1) 4-243 2 4-32 "
B) 2-43 @) —2+2

The number of integral values of m for which the
quadratic expression, (1 + 2m)x? — 2(1 + 3m)x +
4(1 + m), xeR, is always positive, is

[JEE (Main)-2019]

[JEE (Main)-2019]  20.

[JEE (Main)-2019] 21

(1) 8 ) 3
Q) 6 @4 7

If o and B be the roots of the equation x? — 2x +

n
2 = 0, then the least value of n for which (%J -1

is [JEE (Main)-2019]
(1) 4 ) 5
@) 3 4 2

The sum of the solutions of the equation
Wx =2+x(Jx-4)+2=0,(x>0) is equal to

[JEE (Main)-2019]
(1 4 2 10
3) 9 4) 12
If three distinct numbers a, b, ¢ are in G.P. and the
equations ax? + 2bx + ¢ = 0 and dx2 + 2ex + f =

0 have a common root, then which one
of the following statements is correct?

[JEE (Main)-2019]
(1) d, e, fare in AP.
d ef

—,—,—arein GP.
a

@)

o |
o |

arein AP.

o |Q

o | o
o=

)

4) d, e, farein GP.

The number of integral values of m for which the
equation (1 + m?)x2 = 2(1 +3m)x + (1 + 8m) =0
has no real root is : [JEE (Main)-2019]

(1) Infinitely many
3) 2

@ 3
@ 1
Letp, g e R.If 2-+/3 is a root of the quadratic
equation, x2 + px + g = 0, then

[JEE (Main)-2019]
(1) ¢?-4p-16=0 (2) p?-49+12=0
@) p2-49g-12=0 4) ¢g°+4p+14=0

If m is chosen in the quadratic equation
(m?+ 1) x2=3x + (m?+ 1)2 = 0 such that the sum
of its roots is greatest, then the absolute difference
of the cubes of its roots is [JEE (Main)-2019]

(1) 83
(3) 443 )

@) 105
85
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25.

26.

27.

28.

29.

30.

If o and B are the roots of the equation

n n
= i r ; r
375x2 — 25x — 2 = 0, then nlmoz_;a +n|g30§ﬁ

r=

is equal to [JEE (Main)-2019]
21 7

1 346 (2 16
29 1

3) 358 4) 12

If a, B and y are three consecutive terms of a non-
constant G.P. such that the equations
ax? + 2Bx + y=0and x> + x — 1 = 0 have a
common root, then a(B + y) is equal to

[JEE (Main)-2019]
(10 @ oy
@3) Br @) op
Let o and B be two real roots of the equation
(k+Mtan? x—~/2 - Atanx = (1— k), where k(= —

1) and A are real numbers. If tan?(o. + B) = 50,
then a value of A is [JEE (Main)-2020]

1042
5V2
Let o and B be the roots of the equation

x2-x-1=0- I p.=(a) +(B), k=1, then
which one of the following statements is not true?
[JEE (Main)-2020]

(1) 10 )

3) 5 4)

(1) p3=ps—p,

(2) (py + py t py+ p, + ps) =26
3) pg =11

4) ps=Pyps

Let S be the set of all real roots of the equation,
B -1)+2=|3*-1]|+|3*-2]|. Then S

[JEE (Main)-2020]
(1) Contains at least four elements
(2) Is a singleton
(3) Contains exactly two elements
(4) s an empty set

The number of real roots of the equation,
e + 3 — 4% + e + 1 = 0 is[JEE (Main)-2020]

(1) 4 2 2
@) 3

31.

32.

33.

34.

35.

36.

Let a, be R, a # 0 be such that the equation,
ax? — 2bx + 5 = 0 has a repeated root o, which is
also a root of the equation, x2 — 2bx — 10 = 0. If
B is the other root of this equation, then
a? + B2 is equal to [JEE (Main)-2020]

2) 24
4) 28

(1) 25
3) 26

Let o« and B be the roots of the equation,
5x2+6x-2=0.1fS, =a"+p",n=123, ..,
then [JEE (Main)-2020]

(1) 5S; + 6S;=2S, (2) 6S,+5S,+2S,=0
(3) 6S, + 5S;=2S, (4) 5S,+6S,+2S,=0

Let f(x) be a quadratic polynomial such that
fi(—=1) + (2) = 0. If one of the roots of f(x) =0 is 3,
then its other root lies in [JEE (Main)-2020]

(1) (1,0) @ 3.-1)
@) (0, 1) 4 (1.3)

If « and B are the roots of the equation

1
— are the roots of

p

the equation 2x?2 + 2gx + 1 = 0,

L )

[JEE (Main)-2020]

1
x2+px+2=0and;and

then

) %(9—q2) @) %(9+p2)

9 2 9 2

-9+ 4) —(9-
®) 4©+3°) @ 40-p"
The set of all real values of A for which the
quadratic equations, (A2 + 1) X2 —4ix + 2 =0
always have exactly one root in the interval
(0, 1) is [JEE (Main)-2020]

1 3.1 @ (2,4]
@) (0.2 4 (1,3]

Let L # 0 be in R. If o and B are the roots of the
equation, x2 — x + 20 = 0 and a and vy are the
roots of the equation, 3x2 — 10x + 271 = 0, then

% is equal to [JEE (Main)-2020]
(1) 18 @ 9
(3) 27 (4) 36
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37.

38.

39.

40.

41.

42.

43.

The product of the roots of the equation
9x? —18|x|+5:0, is [JEE (Main)-2020]

n 25 , 25
™M 3 @ 57

5 5
® g @ o
If a and B are the roots of the equation,
73 — 3x = 2= 0, then the value of T3 * P
X*=3x—2=0, then the value of " > 12
is equal to [JEE (Main)-2020]
- y 27
M 24 @ 32
3 o 2
® 3 @ g

If « and B be two roots of the equation
x> — 64x + 256 = 0. Then the value of

BRER
BS OLS

) 4 4 1

If « and B are the roots of the equation
2x(2x + 1) =1, then B is equal to

[JEE (Main)-2020]

[JEE (Main)-2020]

(1) 202

2) 2a(a+ 1)

(3) 20(a—1)

4) 20(a + 1)

The least positive value of ‘a’ for which the

—~

33
equation, 2x2 + (@a-10)x + > = 2a has real roots

is . [JEE (Main)-2020]
The integer ‘k’, for which the inequality
x2 — 2(3k — 1)x + 8k? — 7 > 0 is valid for every x
in R, is : [JEE (Main)-2021]
(1) 2 2 3
3) 4 @) 0

Let o and B be the roots of X2 —6x—2=0. If

a,=a"—p"for n>1, then the value of

aqo —238 ] .
= s [JEE (Main)-2021]

44,

45.

46.

47.

48.

49.

Let o and B be two real numbers such that
a+ B =1and af = -1. Let p, = ()" + (B)",
P4 = 11 and p_,, = 29 for some integer n > 1.

n+1

Then, the value of p? is

[JEE (Main)-2021]

The value of 4 + is :
1
5+
1
4+ ]
5+
4+...0
[JEE (Main)-2021]
4 4
(1) 2+-—+/30 @) 4+—-430
J5 J5

3) 2%@ @) 5+§\/%

The value of 3+

is equal to

(1) 243 o
2) 3+243
@) 4443

@) 15+3

[JEE (Main)-2021]
The number of real roots of the equation
efx — e —2e¥ - 126> +eX+1=01is

[JEE (Main)-2021]

(1) 1 @) 2
3) 6 4) 4
If a, P are roots of the equation

x2+5(\/§)x+10=0, a>pand P, =a" - p" for

each positive integer n, then the value of

{Pwpzo +5v2Py7Pyg

PisPio +5\/§P128 J isequalto_ .

[JEE (Main)-2021]
The number of real solutions of the equation,
x2—|x]|-12=0is [JEE (Main)-2021]

(1) 4 2 2
3) 1 4 3
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50.

51.

52.

53.

54.

55.

56.

57.

58.

Ifa+b+c=1,ab + bc + ca=2and abc = 3,
then the value of a* + b* + ¢* isequal to .
[JEE (Main)-2021]

B be two roots of the equation

1 1

x% +(20)4 x +(5)2 =0. Then o® + p8is equal to
[JEE (Main)-2021]

(2) 10

4) 100

g2sin3x - 44cos3x }

Let a,

(1) 160
3) 50

Let o = max{ and

xeR
B = min {823in3x~ 44cos3x}
xe R ’
If 8x2 + bx + ¢ = 0 is a quadratic equation whose
1 1
roots are o.® and %, then the value of ¢ — b is equal

to: [JEE (Main)-2021]
(1) 43 (2) 42
(3) 50 @) 47

The number of real roots of the equation
e*—e*-4e>*-e*+1=0isequalto .

[JEE (Main)-2021]
The sum of all integral values of k(k = 0) for which

L _2 in x has no real
xX-2 k

roots, is [JEE (Main)-2021]
Let A = 0 be in R. If o and B are the roots of the
equation x2 — x + 24 = 0, and o and y are the roots

i 2
the equation 1

of the equation 3x2 — 10x + 27X = 0, then % is

equal to [JEE (Main)-2021]
The set of all values of k > —1, for which the
equation (3x? + 4x + 3% — (k + 1) (3x% + 4x + 3)
(3x%2 + 4x + 2) + k(3x? + 4x + 2)?2 = 0 has real

roots, is [JEE (Main)-2021]
1 3 1
(1) (2, 1}—{1} (2) [—2, 1)
5
Q) [2,3) “4) (1= 2}

cosec18° is a root of the equation

[JEE (Main)-2021]
(1) x*=2x+4=0 (2 x2+2x-4=0
@) x¥*-2x-4=0 (4) 42 +2x-1=0

The number of pairs (a, b) of real numbers, such that
whenever o is a root of the equation X2+ ax + b =0,
a? — 2 is also a root of this equation, is :

[JEE (Main)-2021]
(1) 8 2) 4
3) 6 4 2

59.

60.

61.

62.

63.

Let f(x) be a polynomial of degree 3 such that

f(k) = —% for k = 2, 3, 4, 5. Then the value of

52 — 10 f(10) is equal to

[JEE (Main)-2021]
If o and B are the roots of the quadratic equation,
x2 + x sin® — 2sin® = 0, 96(0%), then
0L12 +B12

(" +p7"?) (o)

24 is equal to

[JEE (Main)-2021]

212 212
M sino—8) @ (sino—4)”
®) (sin +8)'2 “) (sin6 +8)'2

If for some p, q, r € R, not all have same sign, one
of the roots of the equation (p? + g?)x? — 2q(p + r)x
+ @g?> + r» = 0 is also a root of the equation x2 + 2x

2 2

8=0,th 1
—o =Y, then p?

is equal to

[JEE (Main)-2022]

If a, B are the roots of the equation

X2 — (5 + 35 _ 5‘/@) + 3(3(Ioga ¥ _ 5“0953)g - 1} =0,

1
then the equation, whose roots are OHE and

B+ é is [JEE (Main)-2022]

(1) 3x*—20x-12=0(2) 3x*—10x-4=0
B) 3 —10x+2=0 (4) 3x—20x + 16 =0
b be the

Let a, roots of the equation

1 1 1
x? 2x+ 6 =0and 7 7ttt pe

the roots of the equation x2 + ax + b = 0. Then
the roots of the equation x2— (a+ b—2)x + (a +
b+2)=0 are [JEE (Main)-2022]

(1) non-real complex number
@)
(3) real and both positive
(@)

real and both negative

real and exactly one of them is positive
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64.

65.

66.

67.

68.

69.

70.

71.

Let fix) = ax? + bx + ¢ be such that f(1) = 3, f(—
2) = and f(3) = 4. If f(0) + (1) + f(-2) + f(3) =
14, then A is equal to [JEE (Main)-2022]

13

(1) 4 @ 5
23

® 5 @ 4

Let a, b(a > b) be the roots of the quadratic
equation x> — x -4 =0.If P, = o" - B", neN,

P15P16 _P14P16 _Pﬁs +P14P15
PaPi

then is equal to

. [JEE (Main)-2022]

If the sum of the squares of the reciprocals of the
roots a and B of the equation 3x2+ Ax—1=0is 15,
then 6(c® + B3)?is equal to :
(1) 18 (2) 24
(3) 36 4) 9

[JEE (Main)-2022]
The sum of all the real roots of the equation
(e*—4)(6e*—5e*+1)=0is
(1) log.3 (2) —log3
(3) log.6 (4) —log 6

[JEE (Main)-2022]
Let a, b € R be such that the equation ax?—2bx + 15
=0 has a repeated root a. If a.and  are the roots of
the equation x2—2bx + 21 =0, then o2 + B2 is equal
to
(1) 37
(3) 68

(2) 58
4) 92
[JEE (Main)-2022]
The sum of the cubes of all the roots of the equation
xt—3x3-2x2+3x+1=0is .
[JEE (Main)-2022]
Let p and g be two real numbers such thatp + g =3

-2
1 1
and p* +¢* =369. Then [; + Ej is equal to

[JEE (Main)-2022]
If the sum of all the roots of the equation e*— 11e*—

81
45~ +7 =0 is log,p, then pis equal to .

[JEE (Main)-2022]

o Q

72.

73.

74.

75.

76.

77.

78.

Let o, B be the roots of the equation xX2—43x+5=0
and o, y be the roots of the equation

x2—(3\/§+2\/§)x+7+3k\/§:0, A o> 0. If

B+k:3\/§,then (o + 2B +7)?is equal to .

[JEE (Main)-2022]
The number of real solutions of the equation

" +4e°* —58e* +4e* +1=01s __

Let f(x) be a quadratic polynomial such that f(-2) +
f(3) = 0. If one of the roots of f(x) = 0 is —1, then the
sum of the roots of f(x) = 0 is equal to:

11

7
M 3 @ 3

) @4 3

13 14
3 3

[JEE (Main)-2022]
Let f(x) and g(x) be two real polynomials of degree 2
and 1 respectively. If f(g(x)) = 8x* — 2x and
g(f(x)) = 4x2 + 6x + 1, then the value of f(2) + g(2) is

[JEE (Main)-2022]

Let f(x) be a quadratic polynomial with leading
coefficient 1 such that f(0) = p, p # 0, and

1
f(1) =3 If the equations f(x) = 0 and fofofo f(x)

= 0 have a common real root, then f(-3) is equal
to

[JEE (Main)-2022]

The sum of all real value of x for which

3x% —9x+17 _ 5x* —7x+19
X% +3x+10  3x%+5x+12

is equal to

[JEE (Main)-2022]

The minimum value of the sum of the squares of the
roots of x2 + (3 — a)x + 1 = 2a is [JEE (Main)-2022]

(1) 4 (2 5
Q) 6 4) 8



Chapter 2

Quadratic Equations

1. Answer (2) p(x) = 2x2 + 4x + 2
bx?+cx+a=0 p(2)=222+42+2
Roots are imaginary ¢? — 4ab < 0 —8+8+2
fix) = 3b°x? + 6bcx + 2¢? - 18
D = 36b%c? — 24bc? = 12b3c?
¢ ¢ ¢ 4. Answer (3)
3% >0
Coeff. of x =7
f(x)> (—%j Constant term = 6
a
The quadratic eqaution is X2 —7x + 6 = 0
f(x) > —c? = x=1,6
Now ¢? — 4ab < 0 5. Answer (4)
c? < 4ab Let f(ix) = 2x3 + 3x + k
—c? > - 4ab fi(x)=6x2+3 >0, vxe R
f(x) > — 4ab.

N . f(x) is strictly increasing function for all real
2. Answer (3) values of k.

) 2 4
a and { are roots of the equatign & KafiieSbi .. No real k exists such that equation has two

= a+f=108=1 distinct roots in [0, 1].
X_1iJ§i 1++/3i 1-+/3i 6. Answer (1)

2 2 2 -+ The equation x2 + 2x + 3 = 0 has complex roots
= X=-oor e and coefficients of both equations are real.
Thus, a = —?, then B = -

Both roots are common.
o = —o, then p = —w? where «® = 1
(2009 4 B2009 = (_)2009 4 (_;2)2009 .oa_
S
= _ [(@®)99.02 + (0137, ]
= o2 + o] = ~(-1) = 1
3.  Answer (2)
p(x) =0= (a—a;)x*+ (b—b,)x+ (c—c,)
Let p(x) = A X2 + hoX + A4

7.  Answer (3)
From equation,
a+pB=6

p(=1)=0= A=A+ A, =0 (i) ap—2a; o' +p'%+op(al +pe
(1) =0 5= 20, 43,20 i) The value of 102a9 g = Bz(ag +BB(9) F)
p(=2)=2= a0 -2, + 1, =2 (il . .
(ii) x 2 + (iii) = (MBZfBg(Mﬁ)
Ay =2 2(a® +p°)
Ay =2 a+p

= :9:3
by =4 2 2
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10.

Answer (4)
x2-5x+5=1
=x=1,4
orx?—5x+5=-1
=>x=2,3

or x> +4x-60=0
=x=-10,6

- x = 3 will be rejected as L.H.S. becomes —1
So,sumof valueof x=1+4+2-10+6=3
Answer (3)

Rearranging equation, we get
%+ {1+3+5+....+(2n-1)} x
+{1:2+2-3+...+(n-1)n} =10n

(n="1n(n+1)
3

2_
:>x2+nx+(n 331j:0

Given difference of roots = 1

= nx? +n’x + =10n

= |la-B|=1
= D=1

= nz—%(n2—31)=1

So,n=11
Answer (3)

2Wx =3 | +/x(/x —6)+6=0

2Wx =3[+(Wx =3+3)(x =3-3)+6 =0
2Wx -3+ (Vx-3)*-3=0

(Vx =32 +24x-3-3=0
(Wx=3]+3)(Nx-3]-1)=0

= Wx-=3=1Kx=-3+3=%0

= Jx-3=x1

= Jx=4,2
x =16, 4

1.

12.

13.

14.

Answer (3)
Given quadratic equation is : X2 —mx + 4 =0
Both the roots are real and distinct.
m—-4.1-4>0
m-4)(m+4)>0

me (—oo, —4)u(4, oo) (i)
both roots lies in [1, 5]

-m
—76(1, 5)

= me (2,10) (i)

and1-(1-m+4)>0 = m<5
me (-, 5) ...(iii)

and1-(25-5m+4)>0 :m<?

%)
me| —o0,—
5

From (i), (i), (iii) and (iv), m < (4, 5)
Answer (4)

..(iv)

The roots of 6x2— 11x + o = 0 are rational
numbers.

Discriminant D must be perfect square number.
D=(-11-4.6-a
=121 - 24a

o =3, 4,5.
3 positive integral values are possible.

must be a perfect square

Answer (1)
f(0).f(3) > 0 and f(0).f(2) <0
= (c—-4)4c—-49)>0and (c-4)(c-24)<0

= ce(-x 4)u[$,ooj and c (4, 24)

= Ce [£,24]
4

S ={13, 14, ...... , 23}
Answer (1)
Sumofroots=a+pB=1-3
Product of roots = aff =2 — A
o? + p? = (a+B)® — 20

=(A=3P-2(2-2)
=)\2—-4L+5
=(h—2)2+1

L = 2 for least (o2 + B?).
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15. Answer (1)

81x2+kx+256=0<§

o= B8
256
So ="
(a)(B) Y
4
4_ ﬂj 4
=P _(3 = P=3
Now oc:ﬁ
27
Now (x+[3=—£ = i+%=_£
81 3 27 81
= -300

16. Answer (2)
x2sinf — x (sind - cos® + 1) + cos6 = 0.
x2sin0 — xsind - cosO — x + cosO = 0.
xsin® (x — cosB) — 1 (x — cosB) = 0.
(x — cosB) (xsin6—1) = 0.
.. X = cosb, cosechH, Oe = (0, 45°)

.. o= cos6, B = cosecH

" =1+cos0+cos?0+......0= ———
0 1-cos6

[Ms

n

i(—1)”=1_ 1 11
B" cosecd cosec?d cosec®d

n=

Fns

o

1 — sinB + sin20 — sin%0 + ...... 0.

n=0 o B’
1 1
= +
1-cosO 1+sind "’

Visit: www.vishalsiracademy.com for more info

17. Answer (2)

18.

19.

Let roots are a, B.

o
Given, A = E
2+E=1
B a

(ot+[3)2—20c[3:1

ap
_m@4-m) 4-m _ 2

AS,OL+|3— 3m2 _3m=al3_3m2
o)
\3m ) _

2 7°

3m?
= (m-4)>%>=18

m=4 +\18
Least value is 4 — \/ﬁ=4—3\/§
Answer (4)

Given quadratic expression

(1 +2m)x? — 2(1 + 3m)x + 4(1 + m), is positive for
all x € R, then

1+2m>0 . (i)
D<0
= 4(1+3m)2—4(1 +2m)a(1 + m) <0
= 1+9m?+6m—4[1+2m?>+3m] <0
= m*-6m-3<0

me (@3- 23,3+ 2/3)

1
m> ——
2

Some (3- 24/3,3+ 23)

So integral values of m = {0, 1, 2, 3, 4, 5, 6}
Number of integral values of m =7

Answer (1)

x?-2x+2=0

2+\-4
2

Roots of this equation are =1+

o _1vi_(+)®

Then =171~ -p

Email: support@vishalsiracademy.com
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20.

21.

Now, (%j =1 = ()" =1

= n must be a multiple of 4
minimum value of n = 4

Answer (2)
Let \/x =t
t-2|+tHt-4)+2=0

Slt-2[+t°-4t+4-2=0

—[t-2/+(t-2)"~2=0
Let|t—2| =2z (Clearly z > 0)
=z+7°-2=0

= z =1 or -2 (rejected)
>t-2|=1=t=1,3

If Vx=1=x=1

If Vx=3=x=9

Sum of solutions =10
Answer (3)

Since a, b, ¢ are in GP.
= b?=ac

Given, ax2 + 2bx +¢c =0

= ax?+2Jac x+c=0

= (\/5x+\/5)2 =0

c
=> x=-,]=
a

ax? + 2bx + ¢ =0 and dx? + 2ex + f = 0 have
common root

= X= —\/g must satisfy dx? + 2ex + f=0

- d-£+2e(—\/§)+f=0
a a

Visit: www.vishalsiracademy.com for more info

22.

23.

24.

d 2 f
—————+—=0
a ac ¢C
_, d_ 2 f_,
a b ¢
2¢ d f
—_— 4 —
b a c¢
= E,E,L are in A.P.
abec
Answer (1)

(1+m)x2=2 (1 +3mx+(1+8m)=0
equation has no real solution

=D<0

4(1 + 3m)2< 4(1 + m?) (1 + 8m)
1+9m?+6m <1+ 8m+ m?+8m3
8mé—8m?+2m >0

2m(4m? - 4m + 1) >0

2m(2m - 1)°>0

1
>0, m=#=—
m ) >

= number of integral values of m are infinitely
many.

Answer (3)

p, q are rational numbers.

2 ++/3 in the other root
Now, p=-4,qg=1
= p2-49g-12=16-4-12=0

Note:- (Erratum) p, g, should be given as rational
numbers instead of real numbers

Answer (4)

Sum of roots = —
m* +1

For maximum m =0

Hence equation becomes x2 —3x +1 =0
a+Pp=3, apf=1, |0L—B|=\/§
o B[ = (e~ ) (0 + 2 + aup)
=5(9-1)
-85
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25. Answer (4)
375x2 - 25x-2=0
25 -2

“*P =375 P 375

im 3 (o )
r=1
= (a+oc2 +od +...oo)+(B+[32 +B3 +...oo)

o« . B
T-a 1-PB
_ a+p-20p
1—(a+B)+ap
25 4
7+7
__375 375
1 25 2

375 375

3 29
 375-25-2
_ 29 1
T 348 12
26. Answer (3)
B2 = ay so roots of the equation ax? + 2Bx +y =0

are ~2BE2P oy _ B

20 o
This root satisfy the equation x2 + x —1 =0
B2—oap —a?=0
= ay—of-02=0
= atfB=y
Now, a(f +7v) = off + ay
= ap + B2
=(a+p)B
=By
27. Answer (1)

tana. and tanp are roots of (k + 1)x2 — V23x

-(1-k =0
tana+tan[3:@
+1

tan(xtanB:u
k+1

V22
Now tan(a+[3)=%:%:i
)
k+1
2
2 50
2

A =10

28. Answer (4)
o, Bareroots of x> —x—-1=0
2—a-1=0
= a™_g™ _g"=0
Similarly, B2 — p™1 - g =0

From eq. (ii) + (iii), we get

o2 + B2 = (an+1 +Bn+1)+(an +Bn)

Ppiz = Ppsr ¥ P,
Forn=0,p,=a’+p0=2
Forn=1,p1=oc+[3=1
andp,=p,+p,=2+1=3

pP3=p,tp,=3+1=4
Pi= Pyt py=4+3=7
Ps=p,+p,=7+4="11
29. Answer (2)
3 —-1)+2=|3-1]+|3*-2
Casel: 0<3<1 = —-w0<x<0

= ()P -3 +2=1-3+2_ 3

= (3)2%+ 3 /1 =0 = 3X:_1;\/§<1
= One real solution

Case ll: 1 <3< 2= 0 <x<log,3

= (FP-3F+2=3F-1+2-3

= (3P-3*+1 =0

= No solution .. Discriminant is negative
Case lll: 2 <3< w

= ()P-3F+2=23-3

= (3?2 -3.(3)+5=0

= No solution .. Discriminant is negative

30. Answer (4)

(e¥ — 26> + 1) + (e - 26> + ) =0

= (¥ -1)P2+e (=172 =0
= (e—12 [ +1°+e*]=0
N
Always positive terms

Hence e¥—1=0

= x = 0 is the only solution
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31. Answer (1)

The given equations are

ax? —2bx+5=0 and x?—-2bx-10=0

2q =20
AIQ a and (X+B=2b
2_9 af=-10

o :g

and 4b% = 20a = b? = 5a
Now, a? + B2 =(a+[3)2—2a[3
= 4b° +20
As ‘o’ is a root of x? —2bx-10=0
"~ a?-2bo =10

IR T,
a a

= 5-2b?2=10a
= 5-10a=10a

2= 1
- 47y

Now, o? +p? = 2(5-10a)+ 20
=30 - 20a
=25
32. Answer (1)

o is a root of given equation, then

502 + 60, = 2
= 508 + 6a° = 20* (1)
Similarly 586 + 65 = 2B4 2

Adding (1) and (2), we get

5S¢ +6S5 =2S,|

33. Answer (1)
Let f(x) = ax® + bx + ¢
Let roots are 3 and a
and f(-1) + f(2) =0
4a+2b+ct+a-b+c=0

S5a+b+2c=0 . (i)

Visit: www.vishalsiracademy.com for more info

34.

35.

36.

f3)=0=9a+3b+c=0 ..

From equation (i) and (ii)

a b c a
= = = —
1-6 18-5 15-9 -5
f(x) = k(-5x2 + 13x + 6)
= —k(5x + 2)(x — 3)

oo

b
13

2
Roots are 3 and _E

2
5 lies in interval (-1, 0)

Answer (4)

1 1
af=2and o+ =—p also a+—=—q

p
= p=2q

o2 -

{a8+i—g—ﬁ}[aﬁ+l+1+1}
o

- 310-+)

Answer (4)
Equationis : (A2 + 1) x2—4xx +2=0
One root in interval (0, 1)
fl0) - f(1) <0
2-(M+1-41+2)<0
(rA=3)r-1)<0
re(1,3)

If & = 3, then roots are 1 and %
re (1, 3]

Answer (1)

Roots of X2 —x + 2. =0 are o and
and roots of 3x? — 10x + 271, = 0 are o and y
Here,

30?2 - 100 + 270 =0 (i)
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302 -3a+61L=0 (i)
a =3\
Now,

3r+p=1and 3rL-B=21

and, 3h+y=¥and 3Ly =91

41.

1 2 1
3 ER

%=18

37. Answer (2)
Let |x| = t we have

9 - 18t+5=0

9P —15t-3t+5=0

(3t—1)3t-5)=0

5

= tzlor— =|x| =
3 3

Roots are tl and té
3 3

Product = =
I'OUC—81

38. Answer (4)

3 -2
2_ — == __—’ = —
7X°-3x-2=0= a+p ; afl 7

a p

+
1—a? 1-p2

a—ap(a+p)+p

1-(a? +B?)+(ap)

43.

(o +B)—ap(o+B)
1= (o +B)? + 20 + (ap)?

3 2.3

- 77 7
2
+

3 21+6 27
1_3+2X; 4 49-9-28+4 16
49 7 49
39. Answer (2)

OL3/8 B3/8

oa+p
(@B
For x? — 64x + 256 = 0
o+ B =064
aff = 256

+
[35/8 (15/8

ath 64 64
(aB)5/8 _(28)5_/8 = 32 =

Visit: www.vishalsiracademy.com for more info

42.

40. Answer (2)

a+ﬁ:—%:>—1:2(x+2[3

and 402 +20.—1=0

= 402+ 20 +20+28=0
= B =-20(a+1)

Answer (08.00)

Real roots D > 0
(a-10)> 4(2)(%-2&:} >0

a’-20a-32+16a>0
= a*-4a-32>0
a’—-8a+4a-32>0
= (@-8)(a@a+4)>0

a e (—wo, 4] U [8, »)
Minimum positive integral value is 8
Answer (2)

x2—2(8x —1)x+8k2-7>0, VxeR

U

Here D <0
4(3k—17? —4-1-(8k> =7)<0

9k? — 6k +1-8k? +7 <0

k? -6k +8<0

(k-—2)k-4)<0

ke(24)

Answer (1)

o, B are roots of X2 —6x —2=0
0?2 —6a-2=0

= a?2-2=6a

Similarly B2 -2 = 6B

aip~2a5 _ 10 _p10 _2(o® —p?)

3ag 3(a® -p°)
i (10— 248)— (310 — 248)
3(a® - p°)
_ o8 (OL2 —2)—[38 ([32 —2) _ o8 (60()—[38 (6B)
3(a® -p°) 3(a® -p°)
_ 6(0“9 _Bg) )
3(a® -p?)

Email: support@vishalsiracademy.com
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44.

45.

46.

47.

Answer (324)
a+pP=1and af =—
Equation x? — x = 0 has two roots o and p.
o —a—1and[32 B=1

n+1 —ao" = n—1andBn+n_
n+1 +Bn+1

o)

Bn=Bn—1
o o — n=an—1+Bn—1
P,,i—-P, =P _,

P,= 9—11

(P,)? = 182 = 324

@3

)

Let k=4+

L u Uy

Answer

= k=4+

5+—
k
= 5k?2-20k-4=0

2~/30 . -
= k=2+ (taking positive value)

Answer (4)

let y=3+—

= y=3+

4+1

y
= (y=-3)4y+1)=y
4y2 - 11y -3 =y

= 4y?-12y-3=0

2
3
4ly-2| =12
[y 2)

3
-3+
"2

Answer (2)

Let f(x) = e — g% — 2e% — 12e® + &* + 1
if e =t here t must be positive
fx)=t0 —t* =23 — 122 + t + 1

Using Descartes rule atmost 2 values of t can be
positive.

So f(x) =

U

0 can have atmost 2 roots.
f(0) = =12 and lim f(x)=oo, lim f(x)="1
X—00 X—>—00

hence f(x) = 0 must have only 2 roots.

48.

49.

50.

Sill

Answer (1)
P, +5v2 P,_4 =—10P, ,
P17(':’20 +5V2 P19) Pi7-(-10 Pyg)
= =1
Answer (2)
-Ix-12=0
—4|x| +3|x| - 12 =0
(Ix| —4) (Ix +3) =0
[x| = 4 or =3 (rejected)
x =14 2 solutions
Answer (13)
a?2+b2+c?2=(a+b+c)—-2ab+bc+ca)
=1-4 -3
and a’b? + b2%c? + c%a? = (ab + bc + ca)?
—2abc(a+b+c)=4-6=-2
So a*+b*+ct=(a?+ b2+ c?)
— 2(a?b? + b%c? + c?a?)
=9+4=13
Answer (3)

1

1
X% +(20)4 x +(5)2 =0

1 1
o +PB =—(20)4,0-B = (5)2

a8 + BS = (OL4 + 64)2 _ 2(1434

= {(ocz + Bz )2 - 2a2B2 }2 - 2(14[34

2
= {(a+B)2—2aB}2—2a2B2} — 2044

r 2

1 12
_|{202-252! —25| -25?
= (0 - 10)2 - 50
= 50
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52. Answer (2)

o= max{26sin3x+8c053x} _ 210

B — min{26$in3x + BCOS3X} — 2—10

[6, =N
[S, BN

a® =4 and B

Sum of roots = 177 & Product of roots = 1

%b=177:>b=—34 & §=1:>c=8
c—b=8+34=42

53. Answer (2)
LeteX=t, (t>0)
-t -42-t=1=0

(t2+t12)-(t3+t)—4=0
(1) (t+1)-60

Lett+%:u (u>2)

U -u-6=0
(U=3)(u+2)=0
u =3, -2 (rejected)

u=3
t+%=3 =12 -3t+1=0
t=3i”/§=ex
2
x=|n3+\/§,ln3_\/g
2 2
54. Answer (66)
2 1 2
x-1 x-2 k

2x-4-x+1 2
= (x-1)(x-2) k
= 2x?—-6x+4 = Kk(x-3)
= 2x°*—x(6 + k) + (4 +3k) =0
This equation has no solution then
(6 + k)2 < 4-2(4 + 3k)
= kK2 -12k+4<0

- ke(6—4J§, 6+4J§)

= k=123, .. , 11
Sum of all values of k

11(Mj=66
2

Visit: www.vishalsiracademy.com for more info

55.

56.

Answer (18)

X2—x+2L=0 {;3(1'13=27~

27
3x2 — 10x + 272. = 0 {j:a~y=?=9x

Both equations have a common root o.
o? B o 1
—27A+20r 61L—-271 -10+3

o? o _i
-7n  -19n -7
a2 =2

Now, (aB) - (ay) = (21) (91)

By _5.9.% _13
A o2

Answer (4)
3x2+4x+2>0 VvxeR (-~ D<0)

(3x% + 4x + 3)2 — (k + 1)(3x% + 4x + 3)(3x? + 4x +
2) +k(3x2 + 4x +2)2=0

3x% +4x+3 : 3x%2 +4x+3 .
—(k+1)] S——|+k=0 ...(i)

3x2 +4x+2 3x2 1 4x+2
3x° +4x+3
Let ——— =t
3x2 +4x+2
t_3x2+4x+2+1_1+ 1
3x2 4 4x+2 3x2 +4x+2

3x2+4x+26[2, ooj
3
2;6(0, E}
3x° +4x+2 2
t=1++e(1, §}
3x° +4x+2 2
— R2_(k+1)t+k=0wheret e (1, g} (i)

(i) should have at least one root in (1, g}

(t—1)(t—k)=0
t=1,t=k
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57.

58.

59.

Answer (3)

We know that cosec18° = L
NG

As equation is with real coefficients other root will

w:_\/gﬂ

4

be

Sum of root \/§+1—\/§+1:2
Product of roots =1 -5 =-4
Equation is X2 —2x -4 =0
Answer (3)
Let o, B are the roots of a quadratic, then
a=p2-2andp=02-2
= (222 -2=a=0*-402-a+2=0
= (a+ 1) (a=-2) (2 +a—-1)=0
= (o, p)=(-1,-1). (-1, 1) (2, 2), (2,-2), (-1, 2)

[\/5—1 x/5+1J
and | 75 > T

2 2

Hence there will be 6 possible values of (a, b).
Answer (26)

Let P(k) = kfik) + 2

So kfik) + 2 = a(x — 2)(x — 3)(x = 4)(x — 5)

If k=0,

2 = a(=2)(=3)(-4)(-5)

1
KIK) + 2 = - (x = 2)(x = 3)(x - 4)(x - 5)

Putting k = 10

10f10) +2 = —.8.7.6.5
60
= 28
10/(10) = 26
52 — 10f(10) = 26

60. Answer (4)

61.

62.

Given a + B = —sind and aff = —2sin6

(0‘12+B12)0ﬁ12[312 _ (Otﬁ)m

(0 +p) o~y (a—B)*

lot— B| = (ot + B)? — 4B = /sin2 0+ 8sin0

Hence required quantity

(p)'? _  (2sing)’? 27
(a—B)**  sin'0(sin6+8)'? (sin+8)"

Answer (272)
Let roots of (0> + @?) x> —2q(p + Nx + @ + P?

¥
—
=0 ~p
a+pB>0andaf >0
Also, it has a common root with x> + 2x —8 =0

The common root between above two
equations is 4.

16(p*> +q°) —8q(p+ N+ g +r =0
(16p* — 8pq + ¢7) + (169* — 8qr + r*) = 0
(4p—q; +(4q-rP=0
g=4pandr=16p

U v 44

=272

q?+r? / 16p? + 256p?
p’ P’

Answer (2)

310935 _ gylogs3 _ 5logs5 _ (3|0g3 5 )\/'095 3

=0

2

1 2 2 2
3 3 _gllogs3)3

3(Iog3 5)3 5(Iog5 3)3 _ 5(Iog5 3)
=0

Note : In the given equation ‘x’ is missing.
(08
So X2 ~5x+3(-1) =0,

owr[3+&+%:(oc+ﬁ)+OL—JFB

ap
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_5-2_10
3 3
(a+l)([3+lj:2+aﬁ+—:2—3—l
o a 3
_4
3

So Equation must be option (2)
63. Answer (2)

oc+[5=\/§, (x[5=\/§
1 1 o? +p?

—2+1+—2+1:2+

a p

-5
a+b=—
- 6

17x 7
So, equation is X + L0

OR6x2+17x+7=0

Both roots of equation are —ve and distinct
64. Answer (4)

fl)=a+b+c=3 .. (i)

fl3)=9a+3b+c=4 .. .(ii)

f(0) + f(1) + f(—2) + f(3) = 14

ORc+3+(4a-2b+c)+4=14

OR4a-2b+2c=7 .. (iii)

From (i) and (ii))8a+2b=1 ...(iv)

From (iii) — (2) x (i)

= 2a-4b=1..(v)

-1
From (iv)and (v) @a=—, b iy andc=3

1
6’
fl-2)=4a—-2b+c

:i+2+3:4
6 6

Visit: www.vishalsiracademy.com for more info

65.

66.

Answer (16)
o
x2-x-4=0{ andP =a"—p"
N n
) l=(P15_P14)P16_P15(P15_P14)=(P16_P15)(P15_F,14)
' Pi3 P4 Pi3 Py
I=((x16—B16—a15+B15)(a15—B15—a14+ﬁ14)
= (a13—B13)(a14—B14)
;2 (@) =B -1) (" (a1 -p"(B-1))
= (a13_B13)(a14_B14)
As o’ —o=4 :>0c—1=i and [3—1:i
a
[a15_4_'315_4}(&14_4_314_4}
— o B o B
(a13—[313)(a14—314)
16(a!® —p™)(o13 —p13
16 (e )

(a14—[314)(a13 —1313)

Answer (2)
1_/1 (a+B)” —2ap
+—=15 - =15
a® B o
22 2
9’3
- 3 =15
9
}\‘2

L2 1=22-=9
= 9

a* + B = (a+ ) (o2 + B2 o)

GG
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67. Answer (2)
Given equation : (> —4)(6e*—5e*+1)=0

= e¥-4=0 or6e®*—-5e+1=0

= e¥*=4 or6(e)?—-3ex—2ex+1=10
= 2x=1In4 or (3e*—1)(2ex—1)=0
1 1
_ eX=—oreX=—
= [x=1In2 or 3 5

1
or X = In[gj, —|n2

Sum of all real roots = In2 —In3 —In2
=-In3
68. Answer (2)

ax?—2bx + 15 = 0 has repeated root so b?> = 15a

d Ot—1—5
an b
oisarootof x>—2bx+21=0

So %:9 = b%=25
Now o2 + B2 = (o + B)? — 20 =4b>— 42 =100 — 42
=58
69. Answer (36)
xX'=3x-x*-x*+3x+1=0
x*=1)(x*-3x-1)=0

Let the root of X2 —3x—1 =0 be a.and B and other
two roots of given equation are 1 and —1

So sum of cubes of roots = 1% + (-1)* + o + 33
= (a+B)’—3ap(a+B)
=(3)°=3(-1)(3)
=36

70. Answer (4)
p+q=3 ..(i)

and p* + ¢* = 369 ...(ii)

{(p+q)*—2pq}* - 2p*q* = 369

or (9—2pq)*—2(pq)* = 369

or (pq)?—18pq—144=0

pg =—6or24

But pg = 24 is not possible
pg=-6
-2 2
1 1 2
Hence, (—+ —j = (ﬂj =(-2)" =4
p q p+q
71. Answer (45)

Let ex = t then equation reduces to

@148, 81

“11t-224+2020
t 2

=268 -222+81t-45=0 ()
. 2x X x 81

if roots of € —11e” —45e +?=0 are a, p,
v then roots of (i) will be g*1g%25%3 using
product of roots

g1tuatas _ 4s

=a,ta,to,=IN45 = p=45
72. Answer (98)

a, B are roots of x> —4ix+5=0

at+tfB=4randop =5

Also, a, y are roots of

X2 < (3J§+2J§)x+7+3ﬁx:o,x>o

a+y=32+23, ay=7+3/31
o, is common root

oa?—4ra+5=0 ...(i)
and o2 — (32 +24/3) 0+ 7+ 3431 =0 (i)

. ) o= 2+33%
rom (i) — (ii): we get o = —3\/§+2\/§_4k

B+y=32
A +32 + 243 20 =32

4+6x/§k

32 =4n+3/2 4243 — N0
= 342 + 243 - 4)

= 812 +3(\3-242)-4-3/6=0
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. 632 — 33 £+/9(11-4/6) + 32(4 + 3/6)

16
r=2
(a+2B+yP=(a+tP+p+yy

=(4J§+3J§)z
- (2)
=98

73. Answer (2)
Dividing by e
e +4e - 58 +4e*+e>=0
= (e¥+e*)2+4(ex+e*)-60=0
Let ex+ e =te [2, )
= £+4t-60=0
= (=06 is only possible solution
ete*=6=>e*-6e+1=0
Let ex=p,
pP—6p+1=0

p= 3+2\/§ OR 3—2\/5

So x:ln[3+\/§] OR In[ﬂ]
2 2

74. Answer (1)
=—1 be the roots of f(x) =0
let f{x) = A(x + 1)(x=b) ...(J)
Now, f(-2) +f(3)=0
= A-1(=2-b)+4(3-b)]=0

b=—
3

14
Second root of f(x) = 0 will be 3

11

Sum of roots = —1=11
um ot roots 3 3

75. Answer (18)

76.

flg(x)) = 8x%—2x
g(f(x)) =4x>+6x+ 1
let ix)=cx*+dx+e
gx)=ax+b
flg(x)) = c(ax + b)? + d(ax + b) + e =8x>— 2x
g(fix))=a(cx*+dx+e)+b=4x>+6x+ 1

ac=4 ad=6 ae+b=1
a’c=8 2abc+ad=-2 cb>+bd+e=0
By solving
a=2 b=-1
c=2 d=3 e=1
f(x) = 2x? + 3x +1
g(x)=2x-1
f2) + 9(2) =2(2? +3(2) + 1+ 2(2) -1
=18
Answer (25)

Let fix) = (x — a) (x - B)
It is given that (i0)=p=af =p

and f(1)=% = (1—a)(1—[3):%

Now, let us assume that o is the common root of
f(x) = 0 and fofofof(x) = 0

fofofof(x) = 0
= fofof(0) = 0
= fof(p) =0
So, f(p) is either o or B.
(p—0a)(p—-P)=a
(Bp-0a)(@p-B)=a=P-1)(a-1)p=1
(- a=0)
So, B =3

(1-a)(1-3)-2
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77. Answer (06) 78. Answer (3)

a
3x2—9x+17_5x2—7x+19 x2 +(3- a)x+1=2a /
x2+3x+10  3x2 +5x+12 B

a+tB=a-3,af=1-2a
3x°2 —9x+17  x?+3x+10 BZ . B3z (12
= + = — — —
5x2 —7x+19 3x%2 +5x+12 = w+pr=(a-3) ( a)
=a’-6a+9-2+4a
—2x2-2x-2 —2x?-2x-2 =a’-2a+7
5x2—7x+19 3x?+5x+12 =(a-1)+6

So, oc2+[3226

Either x° 120
ither x=+x+1= 5x2—7x+19
No real roots 5
) =3x“+5x+12
2x% —12x+7=0
sum of roots =6
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