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Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ans. 3 1 1 3 4 3 2 4 2 1 1 1 4 1 2 2 1 1 2 4

Que. 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Ans. 3 4 1 3 1 1 3 3 3 2 4 1 1 3 3 4 2 3 1 2

Que. 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Ans. 4 2 4 4 1 1 2 4 1 1 3 3 1 1 3 4 4 3 2 4

Que. 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

Ans. 3 2 4 4 1 4 1 2 1 4 2 2 1 3 1 4 1 2 1 1

Que. 81 82 83 84 85 86 87 88 89 90

Ans. 4 4 1 4 4 2 3 2 3 4

SECTION-I
1. Ans.  (3)
Sol. Force between two magnetic dipoles parallel

to each.

= 0
ab a b4

3 ˆF (m m )r
2 r

m
=

p

r r r

|F| mg=
r

\ 0
b a4

3 (m m ) mg
2 r

m
=

p
1/42

03 mr
2 mg

æ öm
= ç ÷pè ø

2. Ans. (1)

Sol.
A
B

x

A

D

E

B

C

First we consider the output C of the NAND
gate :
A B C
0 0 1
0 1 1
1 0 1
1 1 0
Next we consider the state D which is the
output of an AND gate operating on A and C:
A B C D
0 0 1 0
0 1 1 0
1 0 1 1
1 1 0 0
Similarly, E is the output of an AND gate
operating on B and C:
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A B C D E
0 0 1 0 0
0 1 1 0 1
1 0 1 1 0
1 1 0 0 0
Finally, the output X is the result of an OR
gate operating on D and E:

A B C D E X
0 0 1 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 0 0 0 0
We recognise this as the exclusive-or (XOR)
function.

3. Ans. (1)
Sol. On displasing cylinder by x. Net force on

cylinders
FN = r1xsg + r2xsg = 2ma = (r1 + r2)xsg

1 2

0

sga x
2v

æ ör + r
= -ç ÷rè ø

r r

1 2

0

sg
2v

æ ör + r
w = ç ÷rè ø

0

1 2

2 2vT 2
sg

æ örp
= = p ç ÷w r + rè ø

4. Ans. (3)
Sol. Reyleigh’s criterion for the angular Dq of a

circular aperture of diameter D >> l gives

1.22
D
l

Dq =

and for two objects at distance z separated
by s the agular separation is

s
z

Dq =  (provided z << z).
Combining these two expressions gives

zD 1.22
s

l
=

5. Ans. (4)
6. Ans. (3)
Sol. Force is developed due to property of liquid

called surface tension.
7. Ans. (2)
8. Ans. (4)

Sol. 0
GMv
R

=

For satellite launches with velocity 0v
2

TE = KE + PE

= 
2

0vGMm 1 m
R 2 2

æ ö- + ç ÷
è ø

= 2 2
0 0

1mv mv
8

- +  = 2
0

7 mv
8

-

By energy conservation
(TE)i = (TE)f

2 2
0 1

1

7 GMm 1mv mv
8 R 2

- = - +

Since at lowest distance velocity is along
tangential direction again.
\ Li = Lf

0
1 1

mv R mv R
2

=

0
1

1

Rvv
2R

=

22
2 0 0
0

1 1

Rv RV7 1v
8 R 2 2R

æ ö
- = - + ç ÷

è ø
–8RR1 + R2 = –7R1

2

(7R1 – R) (R1 – R) = 0
R1 = R1 R/7
\ Lowest point is R1 = R/7

9. Ans. (2)
Sol. By considiring L – R circuit

Rt
L

0I I e
-

=

Where 
(2 r)R

d
r p

=
l

 and L = 
2

0 rm p
l

10. Ans. (1)
Sol. By dimensional analysis.
11. Ans. (1)
Sol. Charge q executes SHM along diameter

about centre as mean position.

q 3
kqQxF
R

-
=

r
r

q

+ + + +
+ + + + + +
+ + + +
+ + + +
+ + + + + +

+ + + +

x

3
04 mRT 2
qQ

pe
= p

Time taken to move from centre to boundry

= 
3

04 mRT
4 2 qQ

pep
=
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12. Ans. (1)

Sol. n0 = 
1 T
2 ml

4d2µn2
0 = T

frequency of oscillation is same as that of
A.C.

13. Ans. (4)
Sol. Image distance is 30 cm

1
F  = 

1
f  + 

1
f

1
30  = 

2
f

f = 60 cm
As  optical  axis  shifts  down  by  (y  –  x)  for
second lens

m = 
y x 1

y x
- -

-
y = 4.5cm

14. Ans. (1)
Sol. In deep region wave bend towards normal

and wavefront is perpendicular to
wavefront.

Q

P

shallow

deep

15. Ans. (2)
Sol. 2 2 2

RL 0V i L R= ´ w +

 

2 2 20
2

2

V L R
1L R
C

= ´ w +
æ öw - +ç ÷wè ø

w = 0, VRL µ V0 × wC

VC = i0 × 
1
Cw

w = ¥ VRL = V0

( )
0
22 2 2 2

V

LC 1 R C
=

w - + w

w = 0

VC  0V LC=
w

w = ¥

16. Ans. (2)

Sol. fB = 
c

c u+
fA < fA

Heard by A f 'B = 
c u

c
-

fB = 
c u
c u

-
+

fA < fA

17. Ans. (1)

Sol.
x
2  = 1 -

l

l

2
x  = 

0.2
1 ( 0.2)

+
- +
l

l
 = 

0.2
0.8

+
-

l

l

( 0.2)
(1 )(0.8 )

+
- -
l l

l l
 = 1

l2 + 0.2 l = 0.8 + l2 – 0.8 l – l
2l = 0.8
l = 0.4 m
x
2  = 

0.4
0.6  Þ x = 

4
3

2
x  = 

0.2
1 ( 0.2)

-
- -
l

l
 = 

0.2
1.2

-
-

l

l

1 = 
( 0.2)

(1 )(1.2 )
-

- -
l l

l l

l2 – 0.2 l = 1.2 + l2 – 2.2 l
2l = 1.2
l = 0.6

Þ x = 
2 0.6

0.4
´

 = 3W

18. Ans. (1)
Sol. By maulas law

I = I0cos2q q is the angle between two axis
of polaroid.

Imax

Imax

2 I= Imax

2 cos2q
q

Third polaroids maches (90–q) with IInd

polaroids

= maxII
2  sin22q Þ maxI

16 [1–cos4q]

= maxII
16  [1–cos4wt]
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19. Ans. (2)

Sol.
4

2e e
3 2

0

m q 3f (z 1)
48h

æ ö= -ç ÷e è ø
4

e e
3 2

0

m q3f (z 1)
4 8h

æ ö
= -ç ÷eè ø

4
e 3
3 2

0

m q3a
4 8h

=
e  and b = 1

Both a and b are constant and independent
of target material.

20. Ans. (4)
Sol. With increase in frequency stopping

potential increases in magnitude and with
decreases in intensity saturation current
decreases.

21. Ans. (3)
22. Ans. (4)
Sol. y = mx + C

lnA = 2.6 – 
t

10
A = e2.6 e–t/10 = 12e–t/10

23. Ans. (1)
24. Ans. (3)
Sol. B.Af =

rr

and, Einduced = 
d
dt

f
-  =  –Bvd

Also, F idl B= ´
r r

Now, e = E – Einduced

e = E – Bvd
itotal = i + iind

total
E Bvdi

R
-

=

Therefore E BvdF Bd
R

-æ ö= ç ÷
è ø

dv E Bvdm Bd
dt R

-æ ö= ç ÷
è ø

v t

0 0

mR dv dt
Bd E Bvd

=
-ò ò

[ ]v
2 2 0

mR n(E Bvd) t
B d

- - =l

2 2E Bvd B d tn
E mR

-æ ö = -ç ÷
è ø

l

2 2B d t
mREv 1 e

Bd
-æ ö

= -ç ÷ç ÷
è ø

25. Ans. (1)

Sol. a R
R

b-R

V0

Pythagores theorem
a2 + R2 = (b – R)2 = b2 + R2 – 2bR

so, 
2 2

0mv b a
R

qB 2b

æ ö-
= = ç ÷ç ÷

è ø
26. Ans. (1)
Sol. Ki = Kf + Ephoton + Katom

Ki – Kf = Ephoton + Katom

27. Ans. (3)
28. Ans. (3)

Sol.

A

120°

B

O

s

s

Initially B1 = 0I
2 s
m

p
Finally
B2 = 2 2

1 1 1 2B B 2B B cos120+ + °
     = 2B1cos60° = B1
So, B remains unchanged.

29. Ans. (3)
Sol. For narrow single slit diffraction width of

central maxima is b
læ ö

ç ÷
è ø

. where, h
mv

l =  and

b is slit width.
30. Ans. (2)

Sol.

R2

R1

T
f

a

a

Force equation
T – f = ma ... (i)

Torque equation
fR2 – TR1 = Ia ... (ii)

Condition for no sliping,
a – aR2 = 0 ... (iii)

Solving we have,
1 2

2
2

I mR Rf T
I mR

æ ö+
= ç ÷+è ø
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31. Ans. (4)
32. Ans. (1)
33. Ans. (1)
34. Ans. (3)
35. Ans. (3)
36. Ans. (4)
37. Ans. (2)
38. Ans. (3)
39. Ans. (1)
40. Ans. (2)
41. Ans. (4)
42. Ans. (2)
43. Ans. (4)
44. Ans. (4)
45. Ans. (1)
46. Ans. (1)
47. Ans. (2)
48. Ans. (4)
49. Ans. (1)
50. Ans. (1)
51. Ans. (3)
52. Ans. (3)
53. Ans. (1)
54. Ans. (1)
55. Ans. (3)
56. Ans. (4)
57. Ans. (4)
58. Ans. (3)
59. Ans. (2)
60. Ans. (4)
61. Ans. (3)

Sol.
-

= + ´
- -

l
0 1

0 1 2

(ƒ ƒ )Mode h
(2ƒ ƒ ƒ )

h = 5 ; ƒ0 = 11, ƒ1 = ƒ1 = 7, ƒ2 = 2
62. Ans. (2)
Sol. A – B = A Ç BC

A – (A Ç BC) = A Ç B
63. Ans. (4)
Sol. Equation becomes

4a2 + 6ax – (x4 + x3 – 2x2) = 0
- ± + + -

=
2 4 3 26x 36x 16(x x 2x )a

8
-

= -
2xa x

2
 and = -

2x xa
2 2

x2 + 2x + 2a = 0 or x2 – x – 2a = 0
D1 ³ 0 & D2 ³ 0

é ùÎ -ê úë û
1 1a ,
8 2

64. Ans. (4)

Sol. D = q
1 (2ae)(bsin )
2

Maximum when sinq = 1
D = abe

65. Ans. (1)
Sol. Let ƒ(x) = a(x – x1)(x – x2) ..... (x – x10)

lnƒ(x) = lna + ln(x – x1) + ln(x – x2) + ..... +
ln(x – x10)

= + + +
- - -1 2 10

ƒ(x) 1 1 1.....
ƒ'(x) (x x ) (x x ) (x x )

-
=

2

2
ƒ(x)ƒ"(x) (ƒ '(x)) 0

(ƒ '(x))
æ ö= - + + +ç ÷- - -è ø

2 2 2
1 2 10

1 1 1.....
(x x ) (x x ) (x x )  .

66. Ans. (4)
Sol. C1 ® aC1, C2 ® bC2 & C3 ® cC3

+

+

+

2 2 2 2

2 2 2 2

2 2 2 2

a(b c ) ab ac
1 a b b(c a ) bc

abc
a c b c c(a b )

+

= +

+

2 2 2 2

2 2 2 2

2 2 2 2

b c b c
a c a c
a b a b

Use C1 > (C1 + C2 + C3) and solve
67. Ans. (1)
Sol. It is 0° form

Let q- q= q
2(sin sin )y (sin )

lny = (1 – sinq)(sinq lnsinq)

q®

q
=

q
l

l
0

nsinny lim
cosec  (Use L'pital and solve)

68. Ans. (2)
Sol. Let z = x + iy

+ + + - + =2 2x y x iy 3x 3iy 0
y = 0 and + =2 2x y 2x
x = 0
(0, 0) is only possiblity

69. Ans. (1)

Sol.
æ ö-ç ÷
è ø

+ =
r50400 8

(r 1) rT C 3
r
35

r = 0, 24, ....., 24 × 16
Total terms = 17

All India Open Test/Leader Test Series/Joint Package Course/JEE(Main)
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70. Ans. (4)

Sol.
- æ ö-ç ÷+è ø
1

2
1sin 1

(2 x )

y = sin–1(1) when x ® ¥ = 
p
2

When x = 0 Þ - pæ ö= =ç ÷
è ø

1 1y sin
2 6

71. Ans. (2)

Sol.
- -a a +

= + + + +
- - -

1 2 1 2n
1 3

2 2 2

dy (3sin x) (2x 1)(sin x) 1.....
dx 1 x 1 x 1 x

     
- -a a +

= + + + +
+- - -

1 2 1 2n

22 2 2

dy (3sin x) (2x 1)(sin x) 1.....
(1 x )1 x 1 x 1 x

>
dy 0
dx  and function is one one

but range ¹ codomain
Þ into function

72. Ans. (2)

Sol.
- -

-ò ò
2 2e 1/ e1 1

1 1

tan t tan tdt dt
t t

æ ö= Þ = -ç ÷
è ø2

1 dzPut t dt
z z

-
-

æ ö
ç ÷
è ø+ò ò

2 2 1
e e1

1 1

1tantan t zdt dz
t z

p p= = = pò
2e

1

dz (2)
2 z 2

73. Ans. (1)

Sol. Let y2 = t Þ =
dy dt2y
dx dx

=
+2

dt 12
dx x(x sin t 1)

= +
3dx x sin t x

dt 2 2

-
- = +

2
3 dx sin t xx

dt 2 2

Let x–2 = z Þ - = -3 dx dzx
dt 2dt

- = +
1 dz sint z
2 dt 2 2

= - -
dz sin t z
dt

+ = -
dz z sint
dt

= -òt tze e sin tdt

- +
= - +

t t
t ( e cost e sin t)ze C

2

-
= +

2y
t

2
e (cost sint)e C

2x
æ ö- + ±ç ÷
è ø

2y
2

1 cos t sin te C
2 2x

æ ö
- + =ç ÷

è ø

2 2 2
y

2
1 cosy sin ye C

2 2x

74. Ans. (3)
Sol. 3cosq + 4sinq = 5 & 3sinq – 4cosq = x

Square and add x2 = 0
75. Ans. (1)

Sol.

(0,1)

(1,0)(–1,0)
(0,–1)

y=|x|–1

y=1–|x|

Area bounded = ( ) =
2

2 2

76. Ans. (4)
Sol. ƒ'(x)ex + exƒ(x) £ ex

d(ƒ(x)ex) £ exdx

£ò ò
1 1

x x

0 0
D(ƒ(x)e ) e dx

eƒ(1) £ (e – 1)
-

£
(e 1)ƒ(1)

e
77. Ans. (1)

Sol. =
xxx y  Þ lnx = xx lny (when x = 1, y = 1)

= + +l l

x
x1 xx (1 nx) ny y'

x y
y' = 1

All India Open Test/Leader Test Series/Joint Package Course/JEE(Main)
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78. Ans. (2)
Sol. ABC = I

BC = A–1

BCA = I
BC = A–1

C = B–1A–1

CA = B–1 Þ CAB = I
tr(3I) = 9

79. Ans. (1)

Sol. -æ ö- + + =ç ÷
è ø

2 2
2 2 4 5x cos 5x(1 cos 5x)cos 2x cosxcos 5x cos 0

4 4

=
2cos 5xcos2x
2  & sin10x = 0

p
=

nx
10

p p p
=

2 3x 0, , ,
10 10 10

No solution
80. Ans. (1)
Sol. V = pr2h

V = pr2(6 – r2)
V = p(6r2 – r4)
dV
dr  = p(12r – 4r3) = 0

r2 = 3h = 3

=
r 1
h 3

81. Ans. (4)

Sol.
dy
dx  = 2(Ae2x – Be–2x)

2

2
d y
dx  = 4(Ae2x + Be–2x) Þ =

2

2
d y 4y
dx

82. Ans. (4)

Sol.
- -æ ö -ç ÷

è øò ò
1 1

1 1

0 0

tan xtan dx tan (cot x)dx
2

pæ öa - -ç ÷
è øò

1

0
x dx

2

p
a - +

1
2 2

83. Ans. (1)
Sol. Sample space = 36

A > B then
(6,1) (6,2) (6,3) (6,4) (6,5)
(5,1) (5,2) (5,3) (5,4)
(4,1) (4,2) (4,3) (3,1) (3,2) & (2,1)

Probability = =
15 5
36 12

84. Ans. (4)

Sol. + =1 1 y' 0
2 x 2 y

Þ = -
yy'
x  Þ = -

1y'
2

Length of subtangent = =y 2
dy /dx

85. Ans. (4)
Sol. R2 ® R2 – 2R1 & R3 ® R3 – 3R1

1 x y
0 sinx sin y
0 cosx cosy

 = sin(x – y)

86. Ans. (2)

Sol.
æ öæ ö- - =ç ÷ç ÷
è øè ø

TI IA A I
2 2

- - =
T

T A A 3IAA
2 2 4

...(1)

Similarly + + =
T

T A A 3IAA
2 2 4

...(2)

(2) – (1) Þ A + AT = 0
Skew symmetric matrix
But (1) + (2)

Þ =T 3IAA
4

But |A| ¹ 0
87. Ans. (3)
Sol. xy = c2

2xy = 2c2

xc
t  + (ct)y = 2c2 (tangent)

x
t  + ty = 2c

a1 = 2ct, b1 = 
2c
t

All India Open Test/Leader Test Series/Joint Package Course/JEE(Main)
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for normal

y – c
t

 = t2(x – ct)

æ ö= -ç ÷
è ø2 3

ca ct
t  & æ ö= -ç ÷

è ø
3

2
cb ct
t

a1a2 + b1b2 = 0
88. Ans. (2)

Sol. é ù =ë û
rr r 2

ˆˆ ˆ ˆ ˆ ˆa.a a.b a.c
ˆ ˆ ˆ ˆˆ ˆa b c b.a b.b b.c

ˆˆ ˆ ˆ ˆ ˆc.a c.b c.c

q q
é ù = q që û

q q

rr r 2
1 cos cos

a b c cos 1 cos
cos cos 1

é ùë û
rr r 2

a b c  = (1 – cosq)2(1 + 2cosq) ³ 0

q ³ -
1cos
2

p
q =

2
3

89. Ans. (3)

Sol.
-

=
l

2
1 nxy'

x  & y' = 2lx

1 – lnx = 2lx3

lnx = lx3

=l
1nx
3  & =

1
3x e

= l
1 e
3

l =
1
3e

90. Ans. (4)

Sol. ( ) ( )+ + ´ + ´ + ´
r r rr r r r r rxa yb zc . a b b c c a

= 2(x + y + z)

é ù+ + = + +ë û
rr r(x y z) a b c 2(x y z)
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