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PART A - PHYSICS
BEWARE OF NEGATIVE MARKING

HAVE CONTROL ¾® HAVE PATIENCE ¾® HAVE CONFIDENCE Þ 100% SUCCESS

1. A P-N junction diode is connected with an
ammeter A1 in series and a resistance R is
connected with an ammeter A2 in series.
The combination in parallel is connected
to  a  dc  battery  as  shown  in  figure.  For  a
certain battery voltage, the readings of A1
and A2 are same. If the battery voltage is
now increased, then [temperature of
resistance remains constant]

P A1N

A2
R

(1) Both A1 and A2 will read same current.
(2) A1 will read a greater current then A2.
(3) A2 will read a greater current then A1.
(4) Initially A1 will read greater current

but after some time A2 will read greater
current then.

2. In the system shown in the diagram, rays
from a point object are first deviated by a
prism and then focused by a thin lens of
focal length f. The prism angle is small (a)
and its refractive index is n.

O

y

xO'

a

Lens
Prism

f/2f

If the distance between object, prism and
lens are as shown in figure, find the
coordinate of image. Let origin is at the
optical center of lens (O').
(1) [f, –f(n – 1)a] (2) [2f, –f(n – 1)a]
(3) [3f, –2f(n – 1)a] (4) [2f, f(n – 1)a]
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3. In the figure two concentric conducting
shells of radius R & 2 R are shown. The
inner shell is charged with Q and the
outer shell is uncharged. The amount of
energy dissipated when the shells are
connected by a conducting wire is (where

K = p Î0

1
4 )

(1) 
2K Q

4R (2) 
2K Q

2 R

(3) 
2K Q

8R (4) 
23KQ

4

4. A block takes twice  as  much time to  slide
down a rough 45° inclined plane as it takes
to slide down an identical smooth 45°
inclined plane. The coefficient of kinetic
friction between the block and the rough
inclined plane is :–

(1) 0.25 (2) 2 (3) 0.75 (4) 
1
2

5. The length of the potentiometer wire is l.
A cell of emf e is balanced at length l/3 from
the positive end of the wire. If the length
of the wire is increased by l/2 at what
distance will the same cell gives a balance
point. [Neglect all the resistance, except
potentiometer wire in primary circuit]

(1) 3
l

(2) 2
l

(3) 
2
3
l

(4) 
3
4
l

6. Assuming that the mass m of the largest
stone that can be moved by a flowing river
depends upon the velocity v of the water,
its density r and the acceleration due to
gravity g. Then m is directly proportional
to :

(1) v3 (2) v4

(3) v5 (4) v6
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7. A long straight wire carries a current I0,
is placed near a loop with resistance R, as
shown in the figure. Two wires of loop are
at distance, a, 2a respectively from a wire.
A conducting rod with zero resistance and
mass m is placed across the loop. What is
the force needed to move the rod with
constant speed v.

R F
2a

a

I0

(1) ( )m

p
l

2 2
20 0

2
I v n2
R

(2) ( )m

p
l

2 2
20 0

2
I v n 2

4 R

(3) ( )m

p
l

2 2
20 0

2
I v n 2

2 R
(4) 

2 2
0 0

2
I v

2 R
m

p
8. A bob of mass 10 M is suspended through

an inextensible string of length l. When
the bob is at rest at the equilibrium
position, two particles of mass m each
moving with velocity u making an angle 60°
with the string strike and get
simultaneously attached to the bob. What
is the value of impulsive tension (l) in the
string during the impact ?

(1) 0 (2) 2 mu
(3) mu (4) 12 mu

9. A small ball of mass m carrying positive
charge +Q is dropped in uniform horizontal
magnetic field B. The vertical depth of the
deepest point of its path from initial

position is 
2

2 2

(3k 1)m g

Q B

-
.  Find k.

(1) 1 (2) 3 (3) 5 (4) 2

10. A 100 watt light bulb has a tungsten
filament. (Emissivity e = 0.30) which
required to operate at 2780 K. If the bulb
is completely evacuated. Calculate the
minimum surface area of the tungsten
filament. Assume that no radiant energy
strikes  the  bulb  surface  and  that  steady
state conditions prevail.
(1) 0.98 × 10–4 m2

(2) 1.92 × 10–4 m2

(3) 0.64 × 10–3 m2

(4) 1.40 × 10–5 m2
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11. A disc is given angular velocity w0 as shown
in figure and kept on an inclined plane of
inclination q having coefficient of friction
µ = tan q. The initial acceleration of centre
of mass is a and angular acceleration a,
then :
(1) aR = a
(2) 2aR = a            

q(3) aR = g sin q
(4) aR = 2g sin q

12. One face PQ of a prism angle 45° is
silvered. An incident ray on face PR
retraces its initial path. Find the range of
refractive index of the prism for which it
is possible.

(1) > >2 n 1

(2) 3 n 2> >                     

45°

Q

R

P

(3) > >2 n 2

(4) Range cannot be defines
13. In the circuit shown in the figure K1 is

open. The charge on capacitor C in steady
state is q1. Now key is closed and at steady
state charge on C is q2. The ratio of charges
q1/q2 is :

C

K1R =21 W

R =32 W
E

(1) 5/3 (2) 3/5
(3) 1 (4) 2/3

14. What is the wavelength of a beam of x rays
which  is  diffracted  by  a  crystal  in  a
direction making an angle of 60° with the
Incident beam and corresponding to first
order 'reflection' from crystal lattice planes
separated by 3 × 10–10 m?
(1) 6 Å (2) 9 Å
(3) 3 Å (4) 4 Å

15. Resonance frequency of a circuit is f. If the
capacitance is made 16 times the initial
value, then the resonance frequency will
becomes :

(1) 
f
4 (2) 2f

(3) 4f (4) 
f
2
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16. The engine of a spacecraft in circular orbit
about the Earth are fired so as to give the
craft  a  forward  thrust.  How  will  the
spacecraft's energy be changed after the
firing, assuming another circular orbit is
achieved.
(1) K.E. decreased and P.E. increased.
(2) K.E. increased and P.E. decreased.
(3) Both K.E. and P.E. increased.
(4) The total energy decreased.

17. Two satellites are launched simultaneously
into orbits of radius R and 4R. At an instant
the two satellites are on the same radial
line. The time after which they have
maximum separation is (mass of earth = Me)
Assume same sense of rotation.

(1) 
p 3

e

8 R
7 GM (2) p

3

e

R7
GM

(3) 
p 3

e

7 R
8 GM (4) p

3

e

R
GM

18. A cube  (density  0.5  gm/cc)  of  side  10  cm
is floating in water kept in a cylindrical
beaker of base area 1500 cm2. When a
mass m is kept on wooden block the level
of water rises in the beaker by 2mm. Find
the mass m.
(1) 300 gm (2) 100 gm
(3) 400 gm (4) 200 gm

19. How long will it take for the sound wave
to travel a distance 1m from point P to
point Q, If the temperature between these
two points changes linearly from T0 to 4T0
and the velocity of sound propagation in
air is =V k T , where K is a constant

(1) 
0

1
2k T (2) 0T

2k

(3) 
0

2
3k T (4) 

0

1
3kT

20. An ideal gas undergoes a cyclic process abcda
which is shown by pressure-density curve.

P

a
b

c

d

r1 r2

r

(1) Work done by the gas in the process 'bc'
is positive.

(2) Work done by the gas in the process 'cd'
is positive.

(3) Internal energy of the gas at point 'a' is
greater than at state 'c'.

(4) Net work done by the gas in the cycle is
negative.
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21. 3Li6 has an atomic mass of 6.015125 amu.
Calculate the nuclear mass of 3Li6 mass of
electron is (me) = 0.000549 amu;
mp= 1.00726 U; mn= 1.008665U

(1) 6.015125 U
(2) 6.013478 U

(3) 6.047775 U

(4) 6.024681 U

22. Fresnel's fringes are produced with
homogeneous light of wave length
6 × 10–5 cm. A thin glass film (m = 1.50) is
introduced in the path of one of the
interfering beams. The central bright band
is shifted to the position previously
occupied by the 5th bright  band.  Find  the
thickness of the film :
(1) 3 × 10–4 cm
(2) 6 × 10–4 cm
(3) 2 × 10–3 cm
(4) 4 × 10–3 cm

23. Eight mercury droplets having a radius of
1mm and a charge of 0.066 pC. Each merge
into one droplet. Find it's potential :
(1) 2.4 V (2) 1.2 V
(3) 3.6 V (4) 0.6 V

24. A student peddles a stationary bicycle. The
pedals of the bicycle are attached to a 100
turn coil of area 0.10 m2. The coil rotates
at half a revolution per second and it is
placed in a uniform magnetic field of 0.01T
perpendicular to the axis of rotation of the
coil. What is the maximum voltage
generated in the coil ?

(1) 3.14 V (2) 1.214 V

(3) 2.314 V (4) 0.314 V
25. Find the potential at point E if D is

grounded, as shown in figure.

6W

4W

2W34VA

DE

C
B

10V

(1) 12 volt (2) –8 volt
(3) 14 volt (4) –20 volt
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26. In a string–mass system, masses move in a
vertical plane as shown in the figure. The
figure describes the positions of the masses
at a particular moment, friction is assumed
to be absent and strings are light and
inextensible. If v1 and v2 are the speeds of
m1 and m2, respectively, then :

 

m2 
q 

m1 

g 

(1) v2 = v1 cos q (2) v2 cos q = v1

(3) v2 > v1 cos q (4) v2 < v1 cos q

27. A block of mass m is hung vertically from

an elastic thread of force constant 
2mg

a .
Initially the thread was at its natural
length and the block is allowed to fall
freely. The work done on block by earth
when it passes through the equilibrium
position will be :

(1) zero (2) 
mga

2

(3) mga (4) 
mga

4

28. When a metallic surface is illuminated
with monochromatic light of wavelength
l, the stopping potential is 5 V0. When
the same surface is illuminated with light
of wavelength 3l, the stopping potential
is  V0. Then the work function of the
metallic surface is :

(1) 
hc
6l (2) 

hc
5l (3) 

hc
4l (4) 

2hc
4l

29. A long, straight wire carries a current
along the Z-axis. One can not find two
points in the X-Y plane such that
(1) the magnetic fields are equal
(2) the directions of the magnetic fields

are the same
(3) the magnitudes of the magnetic fields

are equal
(4) the field at one point is opposite to that

at the other point.
30. One gram molecule of a gas expands

isothermally to four times its volume.
Calculate the change in its entropy in
terms of the gas constant.

(1) 
R2.302 cal / K
J (2) 

R1.387 cal / K
J

(3) 
R3.401 cal / K
J (4) 

R2.913 cal / K
J
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PART B - CHEMISTRY
31. For the gas - phase decomposition,

PCl5 (g) D  PCl3 (g) + Cl2 (g) :
(1) DH < 0, DS < 0 (2) DH > 0, DS > 0
(3) DH > 0, DS < 0 (4) DH < 0, DS > 0

32. For the following reaction,
C (diamond) + O2(g) ® CO2(g) ;DH = –97.6 kcal
C (graphite) + O2(g)® CO2(g); DH = –94.3  kcal

The heat change for the conversion of 1 g
of C (diamond) ® C (graphite) is
(1) 3.3 kcal (2) 0.1375 kcal
(3) 0.55 kcal (4) 0.275 kcal

33. Which of the following is antiaromatic ?

(1) (2) 

(3) (4) 

34. IUPAC name of  the following structure is

(1) 2-phenyl isobutane
(2) 2-(cyclohexa-2, 5-dienyl) butane
(3) 2-phenyl-1, 3-diene-butane
(4) 2-sec-butyl-cyclohexa-1, 3-diene

35. o-Hydroxybenzoic acid is stronger acid than
its p–isomer because
(1) lone pair of –OH group takes part in

resonance with benzene ring
(2) carboxylate anion group is stabilized by

resonance
(3) o–hydroxybenzoate ion is stabilized by

intermolecular hydrogen bonding
(4) o–hydroxybenzoate ion is stabilized by

intramolecular hydrogen bonding.
36. In which of the following there is maximum

pp –pp bonding ?
(1) NF3 (2) NI3 (3) BI3 (4) BF3

37. Two substances A and B are present such
that [A]0 =  4  [B]0 and half–life of A is
5 minutes and that of B is 15 minutes. If
they start decaying at the same time
following first order kinetics how much
time will the concentration of both of them
would be the same ?
(1) 15 minutes (2) 10 minutes
(3) 5 minutes (4) 12 minutes

38. 0.1  N  K2C2O4. 3H2C2O4.4H2O solution
reacts completely with 20 ml 0.05 M of
KMnO4 solution in acidic medium. Another
sample of same solution of K2C2O4.
3H2C2O4.4H2O, having same volume is

titrated with 
1
8  M NaOH solution, then

volume of NaOH solution required is-
(1) 20 ml (2) 30 ml
(3) 50 ml (4) None of these
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39. Incorrect statment about indigotin is

N
H

O
N

H

O

(1) It shows geometrical isomerism
(2) Trans is more stable than cis
(3) Cis is more stable than trans
(4) It is a planar compound

40. Which of the following is an organometallic
compound ?
(1) Grignard’s reagent (2) Gillman’s reagent
(3) Methyl lithium (4) All of these

41 Which of the following is an outer orbital
complex ?
(1) [Fe(CN)6]4– (2) [Mn(CN)6]4–

(3) [Cr(NH3)6]3+ (4) [Ni(NH3)6]2+

42. As per VBT & assuming z–axis to be
molecular axis, which overlap of atomic
orbital will give nonbonding situation.
(1) 1s + 2px (2) 2px + 2px
(3) 2pz + 2pz (4) 2px + 3dxz

43. For the melting of ice, which one of the
conditions will be more favourable –
(1) High temperature and high pressure
(2) Low temperature and low pressure
(3) Low temperature and high pressure
(4) High temperature and Low pressure

44. The conductivity of a saturated solution of
Ag3PO4 is 9 × 10–6 S m–1 and its equivalent
conductivity is 1.50×10–4 Sm2 equivalent–1.
The Ksp of Ag3PO4 is
(1) 4.32  × 10–18 (2) 1.8 ×10–9

(3) 8.64 × 10–13 (4) 4.0 × 10–10

45. CH3CH2 C

CH3

Br

CH3
C2H5OH

D

majoro product of the above reaction is

(1) CH3CH2 C

CH3

OEt

CH3

(2) – C
CH3

CH3

CH3 CH

(3) CH3CHCH(CH3)2

OC2H5

(4) CH3CH2CCH3

CH2
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46. Clemmensen reduction cannot be used  to
reduce only carbonyl group which of the
following ?

(1) 

O

OH (2) 

O
NO2

(3) CH3—C—H

O

(4) 

COCH3

47. Cupellation process is used in the
metallurgy of
(1) Cu (2) Ag (3) Al (4) Fe

48. Which of the following metal cation is
reduced from its higher oxidation state (+2)
to (+1) by both KI solution and excess of
KCN solution ?
(1) Zn2+ (2) Hg2+ (3) Cu2+ (4) Cd2+

49. Which of the following statements is not
true:-

(1) Soap solution form associated colloids
at CMC

(2) Lyophilic colloids are irreversible sols

(3) Blood is purified by the process of
dialysis

(4) Ca+2 and K+ cause coagulation of blood
if added in excess

50. For any orbital Y(r)  =  K  .e–K’r

(r4 +  K1r3 +  K2r2). Select true statement
(1) Orbital should be “5s”
(2) Orbital should be “5d”
(3) Angular wave function should be

independent  of  (q, f)
(4) Curve of Y2(r) vs ‘r’ has maximum value

at origin.
51. The major product formed in the following

reaction is:

Ph
O

 4LiAlH
70ºC-¾¾¾¾®

(1) 
Ph

(2) Ph
OH

(3) Ph
O

(4) Ph
OH
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52.

COOH

 2

2 3

I /KI
Na CO¾¾¾¾®  

O
O

I

Intermediate of above reaction is :

(1) 
+I

COONa

(2) 

COONa
I+

(3) 

COONa

+
I

(4) 
COONa

+

I

53. A white sodium salt dissolves in water to
give a solution which is neutral to litmus.
When silver nitrate solution is added to
the solution, a white ppt. is obtained which
does not dissolve in dil. HNO3. The anion
is
(1) CO3

2– (2) Cl–

(3) SO3
2– (4) S2–

54. Which of the following is INCORRECT
statement regarding smog?
(1) Classical smog is reducing in nature
(2) Photo chemical smog is oxidising in

nature
(3) PAN (polyoxyacetyl nitrate) is harmful

component of photo chemical smog
(4) Only green house gases are responsible

for smog formation
55. At 25ºC, solubility product of Zn(OH)2 is

10–14.  If  NH4OH is 50% dissociated, then
the concentration of Zn2+ in  its  0.1  M
solution is
(1) 2 × 10–12 (2) 1 × 10–14

(3) 10–12 (4) 4 × 10–12

56. A compound possess 8% sulphur by mass.
The least molecular mass of compound is
(1) 200 (2) 400
(3) 155 (4) 355
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57. Which of the following disaccharides fulfills
the two requirements stated below ?
(i) a–(1,2) glycosidic linkage
(ii) Not a reducing sugar

(1) O
H

HO

OH

H

OH

O
HH

H

OH

O

OH

CH2OH

H

HO

OH

H

OH

(2) 

O
H

HO

OH

H

OH

H
HH

O

OH

O

OH

CH2OH

H

HO

OH

H

(3) 

O
H

HO

OH

H

OH

O
HH

H

OH

O

H

CH2OH

H

HO

OH

H

OH

(4) 
O

H

HO

OH

H

OH

H
HH

OH
O

OH

CH2OH

H

HO

O

H
HOH2C

H

58. Aspirin is known as :

(1) Acetyl salicylic acid

(2) Phenyl salicylate

(3) Acetyl salicylate

(4) Methyl salicylic acid

59. BF3 on hydrolysis forms :

(1) H3BO3

(2) HBF4

(3) Both (1) and (2)

(4) none of these

60. Ferric sulphate on heating gives :

(1) SO2 and SO3

(2) SO2 only

(3) SO3 only

(4) S
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PART C - MATHEMATICS
61. The equation of the internal angle bisector

AD of the triangle ABC, where A(20, 15),
B(0, 0) and C(56, 0) is :
(1) 8x + y = 175
(2) x – 8y + 100 = 0
(3) 7x + y = 155
(4) x – 7y + 85 = 0

62. The value of p p pæ ö- -ç ÷
è ø

99 54 60cos cos cos
7 7 7

is-

(1) 0 (2) 
1
2

(3) 1 (4) None of these

63. The range of the function  =
- 2
3f(x)

2 x
 :

(1) (–¥ , 0) (2) (–¥ , 0] È	 
é ö¥÷ê øë
3 ,
2

(3) (–¥ , 0) È	
é ö¥÷ê øë
3 ,
2 (4) None of these

64. Function f(x) = tan–1 (sin  x  +  cos  x)  is
monotonically increasing when -
(1) x < 0 (2) x > 0

(3) 0 < x < 
p
2 (4) 0 < x < 

p
4

65. Let $= - = + + -
r r

$ $ $ $a i j, b xi j (1 x)k  and

$= + + + -
r

$ $c yi x j (1 x y)k . Then é ù
ë û
urr r

a bc

 depends on
(1) only x (2) only y
(3) neither x nor y (4) both x and y

66. The distance between the plane
x – 2y + z – 6 = 0 and the plane containing
the sets of the points (1 + 2l, 2 + 3l, 3 + 4l)
and (2 + 3m, 3 + 4m, 4 + 5m), where l, m are
parameters,  is  :

(1) 
3
2 (2) 6

(3) 12 (4) 2 6
67. Let ( )= + + = + +2 2f (x) ax bx c, g x ax px q ,

both having real roots where
Îa, b , c , p, q R  and  b  ¹ p.  If  their

discriminants  are equal and ( ) ( )=f x g x  has
a root a, then
(1) a will be AM of the roots of

( ) ( )= =f x 0, g x 0
(2) a will  be  GM  of  all  the  roots  of

( ) ( )= =f x 0, g x 0
(3) a will be HM of the roots of

( ) ( )= =f x 0, g x 0
(4) None  of  these
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68. Number of ways in which a team of 8
persons can be selected from a group of 12
persons (4 each from 3 different countries)
such that there is at least one person from
each country,  will  be
(1) 495
(2) ´ ´ ´4 4 4 9

1 1 1 5C C C C
(3) 492
(4) None of these

69. The number of points at which the function

( ) ( ) ( )= - - +
2 2f x x x 1 x x   is not

differentiable in the interval ( )-3, 4  is :
(1) 0 (2) 1
(3) 2 (4) 3

70. If the system of linear equations

( )
x y z 6 , x 2y 3z 14 ,
2x 5y z , R
+ + = + + =

+ + a = b a bÎ

has no solution, then :

(1) a ¹ 8 (2) a = b ¹8 , 36
(3) a = b =8 , 36 (4) None of these

71. If ( )+ ³ - +
2 2sin x cosx 3 2tan x tan x  ,

where [ ]Î px 0,  , then x lies in the interval

(1) 
pæ ö

ç ÷è ø
0,

3 (2) 
p pæ ö

ç ÷è ø
2,

3 3

(3) 
pæ öpç ÷è ø

2 ,
3 (4) None of these

72. The probability that the sum of two
numbers showing on two dices is 8, given
that at least one die does not show five, is

(1) 
3

25 (2)  
1
7

(3)  
5

36 (4) None of these

73. If the complex number z satisfying
z + |z| = 2 + 8i, then value of  |z| =
(1) 8 (2) 17
(3) 15 (4) 24

74. Let p, q, r be three statements, then
( ) ( )( )Þ Ú Ùp q ~ ~ r ~ p   is :
(1) Contradiction (2) Tautology
(3) Fallacy (4) None of these

75. If the number of terms in the expansion of
- + ¹2 n(2 3x 4x ) , x 0  is 13, then the sum of

the coefficients of all the terms in this
expansion is :
(1) 64 (2) 2187
(3) 243 (4) 729

76. A person standing on the bank of a river,
observes that the angle subtended by a tree
on the opposite bank is 60°, when he moves
away 20 meters from the bank, he finds the
angle to be 30°. The breadth of the river is:

(1) 30 m (2) 10 3 m
(3) 10 m (4) 10 2 m



Enthusiast Course/Score-II/24-02-2019/Paper-2

SPACE FOR ROUGH WORK

E-15/171001CJA102118077

77. The point of intersection of common
transverse tangents of two circles

x2 + y2 – 24x + 2y + 120 = 0 and

x2 + y2 + 20x – 6y – 116 = 0 is :

(1)  (13,0) (2)  (13/2, 0)

(3) (13,2) (4)  None of these

78. If A = 
é ù
ê ú
ë û

3 2
1 –4  then A (adj A) =

(1) –14I (2) –10I
(3) –8I (4) 14I

79. If the line y = x + 2 does not intersect any
member of family of parabolas

( )= Î2y ax , a R  at two distinct points, then
maximum value of latus rectum of
parabola is :
(1) 4 (2) 8
(3) 16 (4) 32

80. Three candles which burn for 30, 40 and
50 minutes respectively are lit at different
times. All three are burning
simultaneously for 10 minutes and for 20
minutes exactly one of the three (one at a
time) is burning. The number of minutes
in which exactly two of them are burning is
(1) 35 (2) 45
(3) 70 (4) 90

81. A straight line = + m
rr rr a b  meets the plane

=
r rr.n 0  at  P. The position vector of P is :

(1) 
æ ö

+ ç ÷è ø

r r
rr

r r
a.na b
b.n (2) 

æ ö
- ç ÷è ø

r r
r r

r r
a.nb a
b.n

(3) 
æ ö

- ç ÷è ø

r r
rr

r r
a.na b
b.n (4) None of these

82. ( )q qP asec , btan  and ( )- q qQ asec , btan
are two points on a hyperbola whose
center is at O(0, 0) and eccentricity e.
If  POQ be an equilateral triangle, then :
(1) < <1 e 2 (2) >e 2

(3) =e 2 (4) None of these
83. If mean and median of 1, 4, x, 10, 12 are

same, then how many different real values
x can take
(1) 0 (2) 1
(3) 2 (4) 3

84. The area of the region whose boundaries
are  defined  by  the  curves  y  =  2  cosx,
y = 3 tanx and the y-axis, is :

(1) æ ö
+ ç ÷è ø

21 3ln
3

(2) + -
31 ln3 3ln2
2

(3) + -
31 ln3 ln2
2

(4) -ln3 ln2
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85. Consider the function ( )
( )ì

ï <= í -
ï + ³î

p x , x 2f x x 2
2x 3, x 2

where p(x) is a polynomial such that p"'(x)
is identically equal to 0  for all x and
p(3) = 9. If  ( )

®x 2
limf x exists, then p(x) is :

(1) 2x2 + x – 6 (2) 2x2 – x – 6

(3) x (4) x2 – x + 3

86. If 4x2 +  3y2 = 12, then the maximum
possible value of y – 2x is :

(1) 0 (2) 2

(3) 4 (4) None of these

87. y(x) satisfies the differential equation

= + xdy y log y ye
dx . If y(0) = 1, then y(1) =

(1) ee (2) -ee

(3) 
1
ee (4) e

88. 2
2x(1 sin x) dx
1 cos x

p

-p

+
=

+ò

(1) p
2

4 (2) p2

(3) 0 (4) 
p
2

89. If A, G, H be respectively the A.M., G.M.
and H.M. between two positive numbers,
if  xA = yG = zH where x, y, z are non-zero
positive quantities then x, y, z are in :
(1) A.P. (2) G.P.
(3) H.P. (4) none of these

90. If 
ì

+ - >ï= í
ï - £î

ò
x

0

(1 |1 t|)dt, x 2
f(x)

5x 7, x 2
, then

(1) f(x) is not continuous at x = 2
(2) f is differentiable everywhere
(3) RHL at x = 2 doesn’t exist
(4) f is continuous but not differentiable

at x = 2
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egRoiw.k Z funsZ'k

bl ijh{kk iqfLrdk dks rc rd u [kksys a tc rd dgk u tk,A

1. ijh{kk iqfLrdk ds bl i`"B ij vko';d fooj.k uhys@dkys ckWy ikbaV
isu  ls rRdky HkjsaA isfUly dk iz;ksx fcYdqy  oftZr gSaA

2. ijh{kkFkhZ viuk QkeZ ua- (fu/kkZfjr txg ds vfrfjä) ijh{kk iqfLrdk
@ mÙkj i= ij dgha vkSj u fy[ksaA

3. ijh{kk dh vof/k 3 ?kaVs gSA
4. bl ijh{kk iqfLrdk esa 90 iz'u gaSA vf/kdre vad 360 gSaA

5. bl ijh{kk iqfLrdk esa rhu Hkkx A,  B,  C  gSa] ftlds izR;sd Hkkx esa
HkkSfrd foKku] jlk;u foKku ,oa xf.kr ds 30 iz'u gSa vkSj lHkh iz'uksa
ds vad leku gSaA izR;sd iz'u ds lgh mÙkj ds fy, 4 (pkj)vad fuèkkZfjr
fd;s x;s gSaA

6. izR;sd xyr mÙkj ds fy, ml iz'u ds dqy vad dk ,d pkSFkkbZ vad
dkVk tk;sxkA mÙkj iqfLrdk esa dksbZ Hkh mÙkj ugha Hkjus ij dqy izkIrkad
esa ls ½.kkRed vadu ugha gksxkA

7. mÙkj i= ds i`"B&1 ,oa i`"B&2 ij okafNr fooj.k ,oa mÙkj vafdr djus
gsrq dsoy uhys@dkys ckWy ikbaV isu  dk gh iz;ksx djsaA
isfUly dk iz;ksx loZFkk oftZr gSA

8. ijh{kkFkhZ  }kjk  ijh{kk d{k @ gkWy  esa  ifjp;  i=  ds  vykok  fdlh Hkh
izdkj  dh  ikB~;  lkexzh  eqfær  ;k  gLrfyf[kr  dkxt  dh  ifpZ;ksa]
eksckby Qksu ;k fdlh Hkh izdkj ds bysDVªkfud midj.kksa  ;k  fdlh  vU;
izdkj  dh  lkexzh  dks  ys  tkus  ;k mi;ksx  djus  dh  vuqefr  ugha  gSaA

9. jQ dk;Z ijh{kk iqfLrdk esa dsoy fu/kkZfjr txg ij gh dhft;sA

10. ijh{kk lekIr gksus ij] ijh{kkFkhZ d{k@gkWy NksM+us ls iwoZ mÙkj i= d{k
fujh{kd dks vo'; lkSai nsaA ijh{kkFkhZ vius lkFk bl ijh{kk iqfLrdk dks
ys tk ldrs gSaA

11. mÙkj i=  dks u eksM+ s a ,oa u gh ml ij vU;  fu'kku yxk,s aA
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dPps dk;Z ds fy, LFkku

PART A - PHYSICS
BEWARE OF NEGATIVE MARKING

HAVE CONTROL ¾® HAVE PATIENCE ¾® HAVE CONFIDENCE Þ 100% SUCCESS

1. A P-N junction diode is connected with an
ammeter A1 in series and a resistance R is
connected with an ammeter A2 in series.
The combination in parallel is connected
to  a  dc  battery  as  shown  in  figure.  For  a
certain battery voltage, the readings of A1
and A2 are same. If the battery voltage is
now increased, then [temperature of
resistance remains constant]

P A1N

A2
R

(1) Both A1 and A2 will read same current.
(2) A1 will read a greater current then A2.
(3) A2 will read a greater current then A1.
(4) Initially A1 will read greater current

but after some time A2 will read greater
current then.

1. ,d P-N laf/k Mk;ksM dks vehVj A1 ds lkFk Js.khØe

tksM+k tkrk gS rFkk ,d çfrjks/k R vehVj A2 ds lkFk

Js.khØe esa tksM+k tkrk gSA bl la;kstu dks ,d dc
cSVjh ds lkFk lekUrj Øe esa fp=kuqlkj tksM+k tkrk gSA

fdlh fuf'pr cSVjh oksYVrk ds fy, A1 rFkk A2  ds

ikB~;kad leku gSA vc ;fn cSVjh oksYVrk dk eku

c<+k;k tkrk gS rks [çfrjks/k dk rkieku fu;r cuk jgrk

gSA]

P A1N

A2
R

(1) A1 rFkk A2 nksuksa esa /kkjk dk ikB~;kad leku gksxkA

(2) A1 esa /kkjk dk ikB~;kad A2 dh rqyuk esa vf/kd gksxkA

(3) A2 esa /kkjk dk ikB~;kad A1 dh rqyuk esa vf/kd gksxkA

(4) çkjEHk esa A1 esa /kkjk dk ikB~;kad vf/kd gksxk ijUrq

dqN le;  i'pkr~ vc A2 esa /kkjk dk ikB~;kad

vfèkd gksxkA
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2. In the system shown in the diagram, rays
from a point object are first deviated by a
prism and then focused by a thin lens of
focal length f. The prism angle is small (a)
and its refractive index is n.

O

y

xO'

a

Lens
Prism

f/2f

If the distance between object, prism and
lens are as shown in figure, find the
coordinate of image. Let origin is at the
optical center of lens (O').
(1) [f, –f(n – 1)a] (2) [2f, –f(n – 1)a]
(3) [3f, –2f(n – 1)a] (4) [2f, f(n – 1)a]

3. In the figure two concentric conducting
shells of radius R & 2 R are shown. The
inner shell is charged with Q and the
outer shell is uncharged. The amount of
energy dissipated when the shells are
connected by a conducting wire is (where

K = p Î0

1
4 )

(1) 
2K Q

4R         (2) 
2K Q

2 R     

(3) 
2K Q

8R         (4) 
23KQ

4

2. çnf'kZr fudk; esa ,d fcUnq fcEc ls fuxZr fdj.ksa igys
,d fçTe }kjk fo{ksfir gksrh gS rFkk fQj Qksdl nwjh f
okys ,d irys ySal }kjk Qksdflr gksrh gSA fçTe dks.k
vYi (a) gS rFkk bldk viorZukad n gSA

O

y

xO'

a

Lens
Prism

f/2f

;fn fcEc] fçTe rFkk ySal ds e/; nwjh fp=kuqlkj gS rks
çfrfcEc ds funZs'kkad Kkr dhft;sA ekuk ewyfcUnq ySal
ds çdkf'kd dsUæ (O') ij fLFkr gSA
(1) [f, –f(n – 1)a] (2) [2f, –f(n – 1)a]
(3) [3f, –2f(n – 1)a] (4) [2f, f(n – 1)a]

3. fp= esa f=T;k R rFkk 2 R okys nks ladsUæh; pkyd

dks'k n'kkZ;s x;s gSA vkUrfjd dks'k dks vkos'k Q ls

vkosf'kr fd;k tkrk gS rFkk ckgjh dks'k vukosf'kr gSA

dks'kksa dks ,d pkyd rkj }kjk tksM+us ij O;f;r ÅtkZ

dh ek=k gS : (tgk¡ K = p Î0

1
4 )

(1) 
2K Q

4R         (2) 
2K Q

2 R     

(3) 
2K Q

8R         (4) 
23KQ

4
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4. A block takes twice  as  much time to  slide
down a rough 45° inclined plane as it takes
to slide down an identical smooth 45°
inclined plane. The coefficient of kinetic
friction between the block and the rough
inclined plane is :–

(1) 0.25 (2) 2 (3) 0.75 (4) 
1
2

5. The length of the potentiometer wire is l.
A cell of emf e is balanced at length l/3 from
the positive end of the wire. If the length
of the wire is increased by l/2 at what
distance will the same cell gives a balance
point. [Neglect all the resistance, except
potentiometer wire in primary circuit]

(1) 3
l

(2) 2
l

(3) 
2
3
l

(4) 
3
4
l

6. Assuming that the mass m of the largest
stone that can be moved by a flowing river
depends upon the velocity v of the water,
its density r and the acceleration due to
gravity g. Then m is directly proportional
to :

(1) v3 (2) v4

(3) v5 (4) v6

4. ,d CykWd fdlh 45° okys [kqjnjs vkurry ij uhps

fQlyus esa ,sls gh 45° okys fpdus vkurry ij uhps

fQlyus esa yxs le;  ls nqxquk le;  ysrk gSA CykWd

rFkk [kqjnjs vkurry ds e/; xfrt ?k"kZ.k xq.kkad gS :–

(1) 0.25 (2) 2 (3) 0.75 (4) 
1
2

5. ,d foHkoekih rkj dh yEckbZ l gSA fo|qr okgd

cy e okyk  ,d lsy rkj ds /kukRed fljs ls

yEckbZ l/3 ij larqfyr gksrk gSA ;fn rkj dh yEckbZ dks

l/2 c<+k;k tkrk gS rks ;gh lsy fdruh nwjh ij larqyu

fcUnq n'kkZ;sxk\ [çkFkfed ifjiFk esa yxs foHkoekih

rkj ds vfrfjä vU; lHkh izfrjks/k dks ux.; ekusa]

(1) 3
l

(2) 2
l

(3) 
2
3
l

(4) 
3
4
l

6. ekuk fdlh cgrh gqbZ unh }kjk cgkdj ys tk ldus

okys fdlh fo'kkyre iRFkj dk æO;eku m ; ty ds

osx v, blds ?kuRo r rFkk xq:Roh; Roj.k g ij fuHkZj

djrk gSA rc m fuEu esa ls fdlds lh/ks lekuqikrh

gksxk\

(1) v3 (2) v4

(3) v5 (4) v6
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7. A long straight wire carries a current I0,

is placed near a loop with resistance R, as

shown in the figure. Two wires of loop are

at distance, a, 2a respectively from a wire.

A conducting rod with zero resistance and

mass m is placed across the loop. What is

the force needed to move the rod with

constant speed v.

R F
2a

a

I0

(1) ( )m

p
l

2 2
20 0

2
I v n2
R

(2) ( )m

p
l

2 2
20 0

2
I v n 2

4 R

(3) ( )m

p
l

2 2
20 0

2
I v n 2

2 R
(4) 

2 2
0 0

2
I v

2 R
m

p

7. ,d yEcs lh/ks rkj esa /kkjk I0 çokfgr gksrh gSA bls

çfrjks/k R okys ,d ywi ds utnhd fp=kuqlkj j[kk

tkrk gSA ywi ds nksuksa rkj ,d rkj ls Øe'k% a, 2a nwjh

ij gSA 'kwU; çfrjks/k rFkk æO;eku m  okyh ,d pkyd

NM+ dks ywi ij fp=kuqlkj j[kk tkrk gSA NM + dks fu;r

pky v ls xfr djkus ds fy, vko';d cy gS :-

R F
2a

a

I0

(1) ( )m

p
l

2 2
20 0

2
I v n2
R

(2) ( )m

p
l

2 2
20 0

2
I v n 2

4 R

(3) ( )m

p
l

2 2
20 0

2
I v n 2

2 R
(4) 

2 2
0 0

2
I v

2 R
m

p
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8. A bob of mass 10 M is suspended through
an inextensible string of length l. When
the bob is at rest at the equilibrium
position, two particles of mass m each
moving with velocity u making an angle 60°
with the string strike and get
simultaneously attached to the bob. What
is the value of impulsive tension (l) in the
string during the impact ?

(1) 0 (2) 2 mu (3) mu (4) 12 mu
9. A small ball of mass m carrying positive

charge +Q is dropped in uniform horizontal
magnetic field B. The vertical depth of the
deepest point of its path from initial

position is 
2

2 2
(3k 1)m g

Q B

-
. Find k.

(1) 1 (2) 3 (3) 5 (4) 2
10. A 100 watt light bulb has a tungsten

filament. (Emissivity e = 0.30) which
required to operate at 2780 K. If the bulb
is completely evacuated. Calculate the
minimum surface area of the tungsten
filament. Assume that no radiant energy
strikes  the  bulb  surface  and  that  steady
state conditions prevail.
(1) 0.98 × 10–4 m2 (2) 1.92 × 10–4 m2

(3) 0.64 × 10–3 m2 (4) 1.40 × 10–5 m2

8. æO;eku 10  M okys ,d xksyd dks yEckbZ l okyh
vforkU; jLlh ls yVdk;k x;k gSA tc xksyd
lkE;koLFkk  fLFkfr ij fojkekoLFkk ij gksrk gS rks çR;sd
æO;eku m okys nks d.k jLlh ds lkFk 60° dks.k cukrs
gq, osx u ls xfr'khy gksdj ,d lkFk xksyd ls Vdjkrs
gS rFkk blls fpid tkrs gSA bl la?kV~V ds nkSjku jLlh
esa mRiUu vkosxh; ruko (l) dk eku gS :

(1) 0 (2) 2 mu (3) mu (4) 12 mu
9. æO;eku m okyh ,d NksVh xsan]  ftl ij /kukRed

vkos'k +Q fo|eku gS]  dks {kSfrt le:i pqEcdh;
{ks= B esa fxjk;k tkrk gSA çkjfEHkd fLFkfr ls blds iFk

ds lcls fupys fcUnq dh Å/okZ/kj xgjkbZ 
2

2 2

(3k 1)m g

Q B

-

gS rks k dk eku Kkr dhft;sA
(1) 1 (2) 3 (3) 5 (4) 2

10. ,d 100 okV ds çdk'k cYc es a  V axLVu rar q
(mRlZtdrk e = 0.30 gS) yxk gqvk gS ftls 2780 K ij
izpkfyr djuk vko';d gSA ;fn cYc dks iw.kZr;k fuokZfrr
dj fn;k tk, rks VaxLVu rarq dk U;wure i`"Bh; {kS=Qy
Kkr dhft;sA ekukfd cYc dh lrg ls dksbZ  fofdj.k
ÅtkZ ugh Vdjkrh gS rFkk ;s LFkk;h voLFkk fLFkfr;k¡ izcy gSA
(1) 0.98 × 10–4 m2 (2) 1.92 × 10–4 m2

(3) 0.64 × 10–3 m2 (4) 1.40 × 10–5 m2
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11. A disc is given angular velocity w0 as shown

in figure and kept on an inclined plane of

inclination q having coefficient of friction

µ = tan q. The initial acceleration of centre

of mass is a and angular acceleration a,

then :

(1) aR = a

(2) 2aR = a            
q(3) aR = g sin q

(4) aR = 2g sin q

12. One face PQ of a prism angle 45° is

silvered. An incident ray on face PR

retraces its initial path. Find the range of

refractive index of the prism for which it

is possible.

(1) > >2 n 1

(2) 3 n 2> >                     

45°

Q

R

P

(3) > >2 n 2

(4) Range cannot be defines

11. fp=kuqlkj ,d pdrh dks dks.kh; osx w0 fn;k tkrk gS

rFkk ?k"kZ.k xq.kkad µ = tan q ,oa vkur dks.k q okys

,d urry ij j[kk tkrk gSA æO;eku dsUæ dk çkjfEHkd

Roj.k a rFkk dks.kh; Roj.k a gS rks :

(1) aR = a

(2) 2aR = a                  
q

(3) aR = g sin q

(4) aR = 2g sin q

12. fçTe dks.k 45° okys okys fçTe ds ,d Qyd PQ dks

jtfrr fd;k x;k gSA Qyd PR ij vkifrr fdj.k

blds çkajfEHkd iFk ij ykSV tkrh gSA fçTe ds viorZukad

dh og ijkl Kkr dhft;s ftlds fy, ;g laHko gSA

(1) > >2 n 1

(2) 3 n 2> >                   

45°

Q

R

P

(3) > >2 n 2

(4) ijkl Kkr ugha dh tk ldrhA
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13. In the circuit shown in the figure K1 is
open. The charge on capacitor C in steady
state is q1. Now key is closed and at steady
state charge on C is q2. The ratio of charges
q1/q2 is :

C

K1R =21 W

R =32 W
E

(1) 5/3 (2) 3/5 (3) 1 (4) 2/3
14. What is the wavelength of a beam of x rays

which is diffracted by a crystal in a
direction making an angle of 60° with the
Incident beam and corresponding to first
order 'reflection' from crystal lattice planes
separated by 3 × 10–10 m?
(1) 6 Å (2) 9 Å (3) 3 Å (4) 4 Å

15. Resonance frequency of a circuit is f. If the
capacitance is made 16 times the initial
value, then the resonance frequency will
becomes :

(1) 
f
4 (2) 2f (3) 4f (4) 

f
2

13. çnf'kZr ifjiFk esa K1 [kqyh gSA la/kkfj= C ij LFkk;h

voLFkk esa vkos'k q1 gSA vc dq¡th dks can dj fn;k

tkrk gS rFkk LFkk;h voLFkk esa C ij vkos'k q2 gSA

vkos'kksa ds vuqikr q1/q2 dk eku gSA

C

K1R =21 W

R =32 W
E

(1) 5/3 (2) 3/5 (3) 1 (4) 2/3
14. x-fdj.kks a ds ,d iq¡t dh rjaxnS/; Z D;k gk sxh tks

,d fØLVy }kjk vkifrr iq ¡t ds lkFk 60° dks.k

cukus okyh fn'kk es a foofrZr gk srh gS rFkk ,d nwljs

ls 3 × 10–10 m nwjh ij fLFkr fØLVy tkyd

ryks a ls çFke Øe ds ijkorZu ds laxr gS\

(1) 6 Å (2) 9 Å (3) 3 Å (4) 4 Å

15. ,d ifjiFk dh vuquknh vkòfÙk f gSA ;fn /kkfjrk dk

eku çkjfEHkd eku dk 16 xquk dj fn;k tk, rks vc

vuquknh vko`fÙk gks tk,sxh %&

(1) 
f
4 (2) 2f (3) 4f (4) 

f
2



1001CJA102118077H-8/32

Target : JEE (Main + Advanced) 2019/24-02-2019/Paper-2

dPps dk;Z ds fy, LFkku

16. The engine of a spacecraft in circular orbit
about the Earth are fired so as to give the
craft  a  forward  thrust.  How  will  the
spacecraft's energy be changed after the
firing, assuming another circular orbit is
achieved.
(1) K.E. decreased and P.E. increased.
(2) K.E. increased and P.E. decreased.
(3) Both K.E. and P.E. increased.
(4) The total energy decreased.

17. Two satellites are launched simultaneously
into orbits of radius R and 4R. At an instant
the two satellites are on the same radial
line. The time after which they have
maximum separation is (mass of earth=Me)
Assume same sense of rotation.

(1) 
p 3

e

8 R
7 GM (2) p

3

e

R7
GM

(3) 
p 3

e

7 R
8 GM (4) p

3

e

R
GM

18. A cube  (density  0.5  gm/cc)  of  side  10  cm
is floating in water kept in a cylindrical
beaker of base area 1500 cm2. When a
mass m is kept on wooden block the level
of water rises in the beaker by 2mm. Find
the mass m.
(1) 300 gm (2) 100 gm
(3) 400 gm (4) 200 gm

16. fdlh varfj{k;ku ds batu dks i`Foh ds pkjksa vksj o`Ùkkdj
d{kk esa bl çdkj ç{ksfir fd;k tkrk gS rkfd ;ku dks
vkxs fd vksj ç.kksn  (/kDdk) fey ldsAç{ksi.k ds
i'pkr~ vUrfj{k;ku dh ÅtkZ esa ifjorZu fdl çdkj
gksxk ;fn ;g  ekuk tk, fd nwljh o`Ùkkdkj d{kk izkIr gks
tkrh gS \
(1) xfrt ÅtkZ ?kV tkrh gS rFkk fLFkfrt ÅtkZ c<+ tkrh gSA
(2) xfrt ÅtkZ c<+ tkrh gS rFkk fLFkfrt ÅtkZ ?kV tkrh gSA
(3) xfrt ÅtkZ rFkk fLFkfrt ÅtkZ nksuksa c<+ tkrh gSA
(4) dqy ÅtkZ ?kV tkrh gSA

17. nks mixzgksa dks f=T;k R rFkk 4R okyh d{kkvksa esa ,d
lkFk ç{ksfir fd;k tkrk gSA fdlh {k.k ij nksuksa mixzg
,d gh f=T;h; js[kk gSA fdrus le; i'pkr~ muds e/;
vf/kdre nwjh gksxh\ (ìFoh dk æO;eku =  Me) ekuk
?kw.kZu dh fn'kk leku gSA

(1) 
p 3

e

8 R
7 GM (2) p

3

e

R7
GM

(3) 
p 3

e

7 R
8 GM (4) p

3

e

R
GM

18. Hkqtk 10cm okyk ,d ?ku (?kuRo 0.5 gm/cc) vk/kkj

{ks=Qy 1500 cm2 okys csyukdkj chdj esa Hkjs ty

esa rSj jgk gSA tc ,d æO;eku m dks ydM+h ds CykWd

ij j[kk tkrk gS rks chdj esa ty dk Lrj 2mm c<+

tkrk gSA æO;eku m dk eku Kkr dhft;sA
(1) 300 gm (2) 100 gm
(3) 400 gm (4) 200 gm
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19. How long will it take for the sound wave
to travel a distance 1m from point P to
point Q, If the temperature between these
two points changes linearly from T0 to 4T0
and the velocity of sound propagation in
air is =V k T , where K is a constant

(1) 
0

1
2k T

(2) 0T
2k

(3) 
0

2
3k T

(4) 
0

1
3kT

20. An ideal gas undergoes a cyclic process abcda
which is shown by pressure-density curve.

P

a
b

c

d

r1 r2

r

(1) Work done by the gas in the process 'bc'
is positive.

(2) Work done by the gas in the process 'cd'
is positive.

(3) Internal energy of the gas at point 'a' is
greater than at state 'c'.

(4) Net work done by the gas in the cycle is
negative.

19. fdlh /ofu rjax }kjk fcUnq P  ls fcUnq Q rd 1m nwjh

r; djus esa fdruk le; yxsxk ;fn bu nksuksa fcUnqvksa

ds e/; rkieku T0 ls 4T0 rd js[kh; :i ls ifjofrZr

gksrk gS rFkk ok;q esa /ofu lapj.k dk osx =V k T  gS]

tgk¡ K ,d fLFkjkad gS\

(1) 
0

1
2k T

(2) 0T
2k

(3) 
0

2
3k T

(4) 
0

1
3kT

20. ,d vkn'kZ xSl dks ,d pØh; çØe abcda ls gksdj

xqtkjk tkrk gS tks fd fuEu nkc&?kuRo oØ }kjk n'kkZ;k

x;k gSA

P

a
b

c

d

r1 r2

r

(1) çØe 'bc' esa xSl }kjk fd;k x;k dk;Z /kukRed gSA

(2) çØe 'cd' esa xSl }kjk fd;k x;k dk;Z /kukRed gSA

(3) fcUnq 'a' ij xSl dh vkUrfjd ÅtkZ voLFkk 'c' ij

xSl dh vkUrfjd ÅtkZ dh rqyuk esa vf/kd gSA

(4) pØ esa xSl }kjk fd;k x;k dqy dk;Z ½.kkRed gSA
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21. 3Li6 has an atomic mass of 6.015125 amu.
Calculate the nuclear mass of 3Li6, mass of
electron is (me) = 0.000549 amu;
mp= 1.00726 U; mn= 1.008665U

(1) 6.015125 U
(2) 6.013478 U
(3) 6.047775 U
(4) 6.024681 U

22. Fresnel's fringes are produced with
homogeneous light of wave length 6 × 10–5 cm.
A thin glass film (m = 1.50) is introduced in
the path of one of the interfering beams.
The  central  bright  band  is  shifted  to  the
position previously occupied by the 5th

bright band. Find the thickness of the film:
(1) 3 × 10–4 cm
(2) 6 × 10–4 cm
(3) 2 × 10–3 cm
(4) 4 × 10–3 cm

23. Eight mercury droplets having a radius of
1mm and a charge of 0.066 pC. Each merge
into one droplet. Find it's potential :

(1) 2.4 V (2) 1.2 V

(3) 3.6 V (4) 0.6 V

21. 3Li6 dk ijek.kq æO;eku 6.015125 amu gSA 3Li6

ds ukfHkdh; æO;eku dh x.uk dhft;sA bysDVªkWu dk

æO;eku (me) = 0.000549 amu;

mp= 1.00726 U; mn= 1.008665U gSA

(1) 6.015125 U
(2) 6.013478 U
(3) 6.047775 U
(4) 6.024681 U

22. ÝSuy fÝats rjaxnS/; Z 6  ×  10–5 cm okys le:i

çdk'k ls mRiUu dh tkrh gSA ,d irys dk¡p dh

fQYe (m = 1.50) dks fdlh ,d O;frdfjr iqat ds

iFk esa j[k fn;k tkrk gSA dsUæh; pedhyk cS.M iwoZ esa

5 osa pedhys cS.M }kjk çkIr fLFkfr ij foLFkkfir gks

tkrk gS rks fQYe dh eksVkbZ Kkr dhft;sA

(1) 3 × 10–4 cm
(2) 6 × 10–4 cm
(3) 2 × 10–3 cm
(4) 4 × 10–3 cm

23. vkB ikjs dh cwUnksa dh f=T;k 1mm rFkk vkos'k 0.066 pC
gSA çR;sd dks feykdj ,d cwUn cukbZ tkrh gSA bldk

foHko Kkr dhft;sA

(1) 2.4 V (2) 1.2 V

(3) 3.6 V (4) 0.6 V
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24. A student peddles a stationary bicycle. The
pedals of the bicycle are attached to a 100
turn coil of area 0.10 m2. The coil rotates
at half a revolution per second and it is
placed in a uniform magnetic field of 0.01T
perpendicular to the axis of rotation of the
coil. What is the maximum voltage
generated in the coil ?
(1) 3.14 V (2) 1.214 V
(3) 2.314 V (4) 0.314 V

25. Find the potential at point E if D is
grounded, as shown in figure.

6W

4W

2W34VA

DE

C
B

10V

(1) 12 volt (2) –8 volt
(3) 14 volt (4) –20 volt

24. ,d fo|kFkh Z ,d fLFkj lkbfdy ds iSMy ekjrk gSA

lkbfdy ds iSMy {ks=Qy 0.10 m2 okyh 100 ?ksjksa

okyh ,d dq.Myh ls tqMs gq, gSA dq.Myh ,d lsd.M

esa vk/kk pDdj ?kwerh gS rFkk ;g dq.Myh dh ?kw.kZu

v{k ds yEcor~ le:i pqEcdh; {kS= 0.01T esa j[kh

gSA dq.Myh esa mRiUu vf/kdre oksYVrk gS :

(1) 3.14 V (2) 1.214 V
(3) 2.314 V (4) 0.314 V

25. fp=kuqlkj ;fn D dks HkwlaifdZr fd;k tk, rks fcUnq E

ij foHko Kkr dhft;sA

6W

4W

2W34VA

DE

C
B

10V

(1) 12 volt (2) –8 volt
(3) 14 volt (4) –20 volt
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26. In a string–mass system, masses move in a
vertical plane as shown in the figure. The
figure describes the positions of the masses
at a particular moment, friction is assumed
to be absent and strings are light and
inextensible. If v1 and v2 are the speeds of
m1 and m2, respectively, then :

 

m2 
q 

m1 

g 

(1) v2 = v1 cos q (2) v2 cos q = v1

(3) v2 > v1 cos q (4) v2 < v1 cos q
27. A block of mass m is hung vertically from

an elastic thread of force constant 
2mg

a .
Initially the thread was at its natural
length and the block is allowed to fall
freely. The work done on block by earth
when it passes through the equilibrium
position will be :

(1) zero (2) 
mga

2

(3) mga (4) 
mga

4

26. ,d jLlh&æO;eku fudk; esa æO;eku Å/okZ/kj ry esa

fp=kuqlkj xfr djrs gSA fdlh fo'ks"k {k.k ij æO;ekuksa

dh fLFkfr;ks a dk o.kZu fp= esa fd;k x;k gS] ?k"kZ.k

vuqifLFkr ekus rFkk jfLl;k¡ gYdh ,oa vforkU; gSA

;fn v1 rFkk v2 Øe'k% m1 rFkk m2 dh pky gS rks :

 

m2 
q 

m1 

g 

(1) v2 = v1 cos q (2) v2 cos q = v1

(3) v2 > v1 cos q (4) v2 < v1 cos q

27. æO;eku m okys ,d CykWd dks cy fu;rkad 
2mg

a
okys ,d çR;kLFk /kkxs ls Å/okZ/kj :i ls yVdk;k x;k

gSA çkjEHk esa /kkxk bldh ewy yEckbZ esa Fkk rFkk CykWd

dks Lora=  :i ls fxjus fn;k tkrk gSA tc CykWd

lkE;koLFkk fLFkfr ls xqtjrk gS rks CykWd ij i`Foh }kjk

fd;k x;k dk;Z gksxk :

(1) 'kwU; (2) 
mga

2

(3) mga (4) 
mga

4
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28. When a metallic surface is illuminated
with monochromatic light of wavelength
l, the stopping potential is 5 V0. When
the same surface is illuminated with light
of wavelength 3l, the stopping potential
is  V0. Then the work function of the
metallic surface is :

(1) 
hc
6l (2) 

hc
5l (3) 

hc
4l (4) 

2hc
4l

29. A long, straight wire carries a current
along the Z-axis. One can not find two
points in the X-Y plane such that
(1) the magnetic fields are equal
(2) the directions of the magnetic fields

are the same
(3) the magnitudes of the magnetic fields

are equal
(4) the field at one point is opposite to that

at the other point.
30. One gram molecule of a gas expands

isothermally to four times its volume.
Calculate the change in its entropy in
terms of the gas constant.

(1) 
R2.302 cal / K
J (2) 

R1.387 cal / K
J

(3) 
R3.401 cal / K
J (4) 

R2.913 cal / K
J

28. tc ,d /kkfRod lrg dks l rjaxnS/; Z okys ,do.khZ;

çdk'k ls çdkf'kr fd;k tkrk gS rks fujks/kh foHko

5 V0 çkIr gksrk gSA tc blh lrg dks rjaxnS/; Z 3l okys

çdk'k ls çdkf'kr fd;k tkrk gS rks fujks/kh foHko  V0

çkIr gksrk gS rks /kkfRod lrg dk dk;ZQyu gS %&

(1) 
hc
6l (2) 

hc
5l (3) 

hc
4l (4) 

2hc
4l

29. ,d yEcs lh/ks rkj esa Z-v{k ds vuqfn'k /kkjk çokfgr

gksrh gSA X-Y ry esa , sls nks fcUnq çkIr ugha fd;s tk

ldrs gS tgk¡

(1) pqEcdh; {ks= leku gSA

(2) pqEcdh; {ks= dh fn'kk,sa leku gSA

(3) pqEcdh; {ks= ds ifjek.k leku gSA

(4) ,d fcUnq ij {ks= dh fn'kk nwljs fcUnq ij {ks= dh

fn'kk ls foijhr gSA

30. fdlh xSl dk ,d xzke v.kq lerkih;  :i ls blds

vk;ru ds pkj xquk rd çlkfjr gksrk gSA xSl fu;rkad

ds inksa esa bldh ,UVªksih esa ifjorZu Kkr dhft;sA

(1) 
R2.302 cal / K
J (2) 

R1.387 cal / K
J

(3) 
R3.401 cal / K
J (4) 

R2.913 cal / K
J
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PART B - CHEMISTRY
31. For the gas - phase decomposition,

PCl5 (g) D  PCl3 (g) + Cl2 (g) :
(1) DH < 0, DS < 0 (2) DH > 0, DS > 0
(3) DH > 0, DS < 0 (4) DH < 0, DS > 0

32. For the following reaction,
C (diamond) + O2(g) ® CO2(g) ;DH = –97.6 kcal
C (graphite) + O2(g)® CO2(g); DH = –94.3  kcal

The heat change for the conversion of 1 g
of C (diamond) ® C (graphite) is
(1) 3.3 kcal (2) 0.1375 kcal
(3) 0.55 kcal (4) 0.275 kcal

33. Which of the following is antiaromatic ?

(1) (2) 

(3) (4) 

34. IUPAC name of  the following structure is

(1) 2-phenyl isobutane
(2) 2-(cyclohexa-2, 5-dienyl) butane
(3) 2-phenyl-1, 3-diene-butane
(4) 2-sec-butyl-cyclohexa-1, 3-diene

31. xSl izkoLFkk ds fo?kVu ds fy,&

PCl5 (g) D  PCl3 (g) + Cl2 (g) :
(1) DH < 0, DS < 0 (2) DH > 0, DS > 0
(3) DH > 0, DS < 0 (4) DH < 0, DS > 0

32. fuEu vfHkfØ;k ds fy,
C (ghjk) + O2(g) ® CO2(g) ;DH = –97.6 kcal
C (xzsQkbV) + O2(g) ® CO2(g); DH = –94.3  kcal
1 g C (ghjk) ® C (xzsQkbV) esa ifjorZu ds fy, m"ek
ifjorZu gS&
(1) 3.3 kcal (2) 0.1375 kcal
(3) 0.55 kcal (4) 0.275 kcal

33. fuEu esa ls ,UVh,sjkseSfVd gS&

(1) (2) 

(3) (4) 

34. fuEu lajpuk dk IUPAC uke gS&

(1) 2-Qsfuy vkblksC;wVsu
(2) 2-(lkbDyksgsDlk-2, 5-Mkb bZukby) C;wVsu
(3) 2-Qsfuy-1, 3-MkbZbu C;wVsu
(4) 2-f}rh;d-C;wfVy-lkbDyksgsDlk-1, 3-MkbbZu
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35. o-Hydroxybenzoic acid is stronger acid than
its p–isomer because
(1) lone pair of –OH group takes part in

resonance with benzene ring
(2) carboxylate anion group is stabilized by

resonance
(3) o–hydroxybenzoate ion is stabilized by

intermolecular hydrogen bonding
(4) o–hydroxybenzoate ion is stabilized by

intramolecular hydrogen bonding.
36. In which of the following there is maximum

pp –pp bonding ?
(1) NF3 (2) NI3 (3) BI3 (4) BF3

37. Two substances A and B are present such
that [A]0 =  4  [B]0 and half–life of A is
5 minutes and that of B is 15 minutes. If
they start decaying at the same time
following first order kinetics how much
time will the concentration of both of them
would be the same ?
(1) 15 minutes (2) 10 mintes
(3) 5 mintes (4) 12 mintes

38. 0.1  N  K2C2O4. 3H2C2O4.4H2O solution
reacts completely with 20 ml 0.05 M of
KMnO4 solution in acidic medium.
Another sample of same solution of
K2C2O4. 3H2C2O4.4H2O, having same

volume is titrated with 
1
8  M NaOH solution,

then volume of NaOH solution required is -
(1) 20 ml (2) 30 ml
(3) 50 ml (4) None of these

35. o-gkbMªkWDlhcsatksbd vEy vius p–leko;oh ls vfèkd
vEyh; gSa D;ksafd
(1) –OH lewg dk ,dkadh bysDVªkWu ; qXe casthu oy;

ds lkFk vuqukn esa gSA
(2) dkcksZfDlysV ½.kk;u lewg vuqukn ls LFkk;hRo

izkIr djrk gSA
(3) o–gkbMªkWDlhcsatks,V vk;u vUrj vkf.od gkbMªkstu

ca/k ls LFkk;hRo izkIr djrk gSA
(4) o–gkbMªkWDlhcsatks,V vk;u vUr% vkf.od gkbMªkstu

ca/k ls LFkk;hRo izkIr djrk gSA
36. fuEu esa ls fdlesa vf/kdre  pp –pp ca/ku gS ?

(1) NF3 (2) NI3
(3) BI3 (4) BF3

37. nk s inkFk Z  A rFkk B bl izdkj mifLFkr gSa fd
[A]0 = 4 [B]0 rFkk A rFkk B dh v¼Z vk;qdky Øe'k%
5 feuV rFkk 15 feuV gSA ;fn os nksuksa ,d lkFk izFke
dksfV xfrdh ls fo?kfVr gksuk izkjaHk gks rks fdrus le;
ckn nksuksa dh lkUnzrk cjkcj gksxhA
(1) 15 feuV (2) 10 feuV
(3) 5 feuV (4) 12 feuV

38. 0.1 N K2C2O4.3H2C2O4.4H2O foy;u ]
20 ml 0.05 M KMnO4 foy;u ls vEyh; ek/;e
es a i w .k Z  :i l s vfHk fØ;k djrk g SA
K2C2O4.3H2C2O4. 4H2O ds leku foy;u dk

,d vU; izkn'kZ dk leku vk;ru 1
8

 M NaOH ls

vfHkd`r gksrk gS rks vko';d NaOH dk vk;ru
crkb;sA
(1) 20 ml (2) 30 ml
(3) 50 ml (4) buesa ls dksbZ ugha
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39. Incorrect statment about indigotin is

N
H

O
N

H

O

(1) It shows geometrical isomerism
(2) Trans is more stable than cis
(3) Cis is more stable than trans
(4) It is a planar compound

40. Which of the following is an organometallic
compound ?
(1) Grignard’s reagent (2) Gillman’s reagent
(3) Methyl lithium (4) All of these

41 Which of the following is an outer orbital
complex ?
(1) [Fe(CN)6]4– (2) [Mn(CN)6]4–

(3) [Cr(NH3)6]3+ (4) [Ni(NH3)6]2+

42. As per VBT & assuming z–axis to be
molecular axis, which overlap of atomic
orbital will give nonbonding situation.
(1) 1s + 2px (2) 2px + 2px
(3) 2pz + 2pz (4) 2px + 3dxz

43. For the melting of ice, which one of the
conditions will be more favourable –
(1) High temperature and high pressure
(2) Low temperature and low pressure
(3) Low temperature and high pressure
(4) High temperature and Low pressure

39. bfUMxksfVu ds lanHkZ esa vlR; dFku gS&

N
H

O
N

H

O

(1) ;g T;kferh; leko;ork n'kkZrk gSA
(2) lei{k dh rqyuk esa foi{k vf/kd LFkk;h gSA
(3) foi{k dh rqyuk esa lei{k vf/kd LFkk;h gSA
(4) ;g leryh; ;kSfxd gSA

40. fuEu esa ls dkSulk dkcZ/kkfRod ;kSfxd gS \

(1) xzhU;kj vfHkdeZd (2) fxyeSu vfHkdeZd

(3) esfFky fyfFk;e (4) mi;qZDr lHkh

41. fuEu e s a l s dk Sulk ckg ~ ; d{kd ladqy
(outer orbital complex) gS ?
(1) [Fe(CN)6]4– (2) [Mn(CN)6]4–

(3) [Cr(NH3)6]3+ (4) [Ni(NH3)6]2+

42. z–v{k dks vkf.od v{k ekurs gq, VBT ds vuqlkj]

ijek.oh; d{kdksa dk dkSulk vfrO;kiu] vca/kh fLFkfr nsxk&

(1) 1s + 2px (2) 2px + 2px

(3) 2pz + 2pz (4) 2px + 3dxz

43. cQZ ds xyu esa dkSulh fLFkfr vf/kd vuqdwy gksxh &

(1) mPp rki rFkk mPp nkc

(2) fuEu rki rFkk fuEu nkc

(3) fuEu rki rFkk mPp nkc

(4) mPp rki rFkk fuEu nkc
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44. The conductivity of a saturated solution of
Ag3PO4 is 9 × 10–6 S m–1 and its equivalent
conductivity is 1.50×10–4 Sm2 equivalent–1.
The Ksp of Ag3PO4 is
(1) 4.32  × 10–18 (2) 1.8 ×10–9

(3) 8.64 × 10–13 (4) 4.0 × 10–10

45. CH3CH2 C

CH3

Br

CH3
C2H5OH

D

major product of the above reaction is

(1) CH3CH2 C

CH3

OEt

CH3

(2) – C
CH3

CH3

CH3 CH

(3) CH3CHCH(CH3)2

OC2H5

(4) CH3CH2CCH3

CH2

44. Ag3PO4 ds l ar Ir foy;u dh pkydrk

9 × 10–6 S  m–1 gS rFkk bldh rqY;kadh pkydrk

1.50×10–4 Sm2 eq–1 gSA Ag3PO4 dk Ksp gksxk

(1) 4.32  × 10–18 (2) 1.8 ×10–9

(3) 8.64 × 10–13 (4) 4.0 × 10–10

45. CH3CH2 C

CH3

Br

CH3
C2H5OH

D

mi;qZDr vfHkfØ;k dk eq[; mRikn gS&

(1) CH3CH2 C

CH3

OEt

CH3

(2) – C
CH3

CH3

CH3 CH

(3) CH3CHCH(CH3)2

OC2H5

(4) CH3CH2CCH3

CH2



1001CJA102118077H-18/32

Target : JEE (Main + Advanced) 2019/24-02-2019/Paper-2

dPps dk;Z ds fy, LFkku

46. Clemmensen reduction cannot be used  to
reduce only carbonyl group which of the
following ?

(1) 

O

OH (2) 

O
NO2

(3) CH3—C—H

O

(4) 

COCH3

47. Cupellation process is used in the
metallurgy of
(1) Cu (2) Ag (3) Al (4) Fe

48. Which of the following metal cation is
reduced from its higher oxidation state (+2)
to (+1) by both KI solution and excess of
KCN solution ?
(1) Zn2+ (2) Hg2+ (3) Cu2+ (4) Cd2+

49. Which of the following statements is not
true:-

(1) Soap solution form associated colloids
at CMC

(2) Lyophilic colloids are irreversible sols

(3) Blood is purified by the process of
dialysis

(4) Ca+2 and K+ cause coagulation of blood
if added in excess

46. fuEu es ls dkSuls dkcksZfuy lewg dk vip;u] Dyhesa'ku
vip;u }kjk ugh fd;k tk ldrk gS &

(1) 

O

OH (2) 

O
NO2

(3) CH3—C—H

O

(4) 

COCH3

47. fuEu esa ls fdlds /kkrqdeZ esa [kiZj.k (Cupellation)
izØe iz;qDr gksrk gS&
(1) Cu (2) Ag
(3) Al (4) Fe

48. KI foy;u rFkk vkf/kD; KCN foy;u nksuksa ds }kjk

dkSulk /kkrq /kuk;u] mPp vkWDlhdj.k voLFkk (+2) ls

fuEu vkWDlhdj.k voLFkk (+1) esa vipf;r gksrk gS \

(1) Zn2+ (2) Hg2+ (3) Cu2+ (4) Cd2+

49. fuEu esa ls dkSulk dFku lR; ugha gS&

(1) CMC ij lkcqu foy;u laxqf.kr dksyksbM cukrk

gSA

(2) æoLusgh dksykWbM vuqRØe.kh; lkWy gksrs gSA

(3) viksgu fof/k }kjk jDr dk 'kks/ku gksrk gSA

(4) vkf/kD; esa Ca+2 rFkk K+ feykus ij jDr dk Ldanu

(coagulation) gks tkrk gSA
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50. For any orbital Y(r)=K.e–K’r(r4+K1r3+K2r2).
Select true statement
(1) Orbital should be “5s”
(2) Orbital should be “5d”
(3) Angular wave function should be

independent of (q, f)
(4) Curve of Y2(r) vs ‘r’ has maximum value

at origin.
51. The major product formed in the following

reaction is:

Ph
O

 4LiAlH
70ºC-¾¾¾¾®

(1) 
Ph

(2) Ph
OH

(3) Ph
O

(4) Ph
OH

50. fdlh d{kd Y(r) = K .e–K’r (r4 + K1r3 + K2r2)
ds fy, lR; dFku pqfu;sA

(1) d{kd “5s” gksuk pkfg,

(2) d{kd “5d” gksuk pkfg,

(3) dks.kh; rjax Qyu  (q, f) ls Lora= gSA

(4) Y2(r) vs ‘r’ oØ dk vf/kdre eku ewy fcUnq
ij gS

51. fuEu vfHkfØ;k esa eq[; mRikn cusxkA

Ph
O

 4LiAlH
70ºC-¾¾¾¾®

(1) 
Ph

(2) Ph
OH

(3) Ph
O

(4) Ph
OH
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52.

COOH

 2

2 3

I /KI
Na CO¾¾¾¾®  

O
O

I

Intermediate of above reaction is :

(1) 
+I

COONa

(2) 

COONa
I+

(3) 

COONa

+
I

(4) 
COONa

+

I

52.

COOH

 2

2 3

I /KI
Na CO¾¾¾¾®  

O
O

I

mi;qZDr vfHkfØ;k dk e/;orhZ gS&

(1) 
+I

COONa

(2) 

COONa
I+

(3) 

COONa

+
I

(4) 
COONa

+

I
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53. A white sodium salt dissolves in water to
give a solution which is neutral to litmus.
When silver nitrate solution is added to
the solution, a white ppt. is obtained which
does not dissolve in dil. HNO3. The anion
is
(1) CO3

2– (2) Cl–

(3) SO3
2– (4) S2–

54. Which of the following is INCORRECT
statement regarding smog?
(1) Classical smog is reducing in nature
(2) Photo chemical smog is oxidising in

nature
(3) PAN (polyoxyacetyl nitrate) is harmful

component of photo chemical smog
(4) Only green house gases are responsible

for smog formation
55. At 25ºC, solubility product of Zn(OH)2 is

10–14.  If  NH4OH is 50% dissociated, then
the concentration of Zn2+ in  its  0.1  M
solution is
(1) 2 × 10–12 (2) 1 × 10–14

(3) 10–12 (4) 4 × 10–12

56. A compound possess 8% sulphur by mass.
The least molecular mass of compound is
(1) 200 (2) 400
(3) 155 (4) 355

53. ,d 'osr lksfM;e yo.k ty esa ?kqydj fyVel ds

izfr mnklhu foy;u nsrk gSA bl foy;u esa tc flYoj

ukbVªsV foy;u Mkyk tkrk gS rks 'osr vo{ksi vkrk gS

tks dil. HNO3 esa vfoys; gSA ½.kk;u gS&

(1) CO3
2– (2) Cl–

(3) SO3
2– (4) S2–

54. /kwe dksgjk (smog) ds lanHkZ esa vlR; dFku gS&
(1) Dykfldy /kwe dksgjk (Classical smog) izÏfr

esa vipk;d gSA
(2) izdk'k jlk;fud /kwe dksgjk (Photo chemical

smog) izÏfr esa vkWDlhdkjd gSA
(3) izdk'k jlk;fud /kwe dksgjk dk gkfudkjd inkFkZ

PAN (ikWyhvkWDlh,sflVhy ukbVªsV) gSA
(4) /kwe dksgjk (smog) ds cuus ds fy, dsoy xzhugkml

xSlsa mÙkjnk;h gSA
55. 25ºC ij Zn(OH)2 dk foys;rk xq.kuQy 10–14 gSA

;fn NH4OH 50% fo;ksftr gksrk gS rc 0.1 M

foy;u esa Zn2+ dh lkUnzrk gS&

(1) 2 × 10–12 (2) 1 × 10–14

(3) 10–12 (4) 4 × 10–12

56. ,d ;kSfxd esa HkkjkRed :i ls 8% lYQj gSA ;kSfxd

dk U;wure v.kqHkkj gS&
(1) 200 (2) 400
(3) 155 (4) 355
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57. Which of the following disaccharides fulfills
the two requirements stated below ?
(i) a–(1,2) glycosidic linkage
(ii) Not a reducing sugar

(1) O
H

HO

OH

H

OH

O
HH

H

OH

O

OH

CH2OH

H

HO

OH

H

OH

(2) 

O
H

HO

OH

H

OH

H
HH

O

OH

O

OH

CH2OH

H

HO

OH

H

(3) 

O
H

HO

OH

H

OH

O
HH

H

OH

O

H

CH2OH

H

HO

OH

H

OH

(4) 
O

H

HO

OH

H

OH

H
HH

OH
O

OH

CH2OH

H

HO

O

H
HOH2C

H

57. fuEu esa ls dkSulk MkblSdsjkbM uhps nh xbZ nks 'krksZa dks
iwjk djrk gS \
(i) a–(1,2) XykbdkslkbfMd ca/ku
(ii) vuvipk;d 'kdZjk (Not a reducing sugar)

(1) 

O
H

HO

OH

H

OH

O
HH

H

OH

O

OH

CH2OH

H

HO

OH

H

OH

(2) 

O
H

HO

OH

H

OH

H
HH

O

OH

O

OH

CH2OH

H

HO

OH

H

(3) 

O
H

HO

OH

H

OH

O
HH

H

OH

O

H

CH2OH

H

HO

OH

H

OH

(4) 
O

H

HO

OH

H

OH

H
HH

OH
O

OH

CH2OH

H

HO

O

H
HOH2C

H
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58. Aspirin is known as :

(1) Acetyl salicylic acid

(2) Phenyl salicylate

(3) Acetyl salicylate

(4) Methyl salicylic acid

59. BF3 on hydrolysis forms :

(1) H3BO3

(2) HBF4

(3) Both (1) and (2)

(4) none of these

60. Ferric sulphate on heating gives :

(1) SO2 and SO3

(2) SO2 only

(3) SO3 only

(4) S

58. ,fLijhu tkuh tkrh gS&

(1) ,flfVy lsfyflfyd vEy

(2) Qsfuy lsfyflysV

(3) ,flfVy lsfyflysV

(4) esfFky lsfyflfyd vEy

59. BF3 ty vi?kVu ij cukrk gS&

(1) H3BO3

(2) HBF4

(3) (1) rFkk (2) nksuksa

(4) buesa ls dksbZ ugha

60. Qsfjd lYQsV dks xeZ djus ij curk gS&

(1) SO2 rFkk SO3

(2) dsoy SO2

(3) dsoy SO3

(4) S
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PART C - MATHEMATICS
61. The equation of the internal angle bisector

AD of the triangle ABC, where A(20, 15),
B(0, 0) and C(56, 0) is :
(1) 8x + y = 175
(2) x – 8y + 100 = 0
(3) 7x + y = 155
(4) x – 7y + 85 = 0

62. The value of p p pæ ö- -ç ÷
è ø

99 54 60cos cos cos
7 7 7

is-

(1) 0 (2) 
1
2

(3) 1 (4) None of these

63. The range of the function  =
- 2
3f(x)

2 x
 :

(1) (–¥ , 0) (2) (–¥ , 0] È	 
é ö¥÷ê øë
3 ,
2

(3) (–¥ , 0) È	
é ö¥÷ê øë
3 ,
2 (4) None of these

64. Function f(x) = tan–1 (sin  x  +  cos  x)  is
monotonically increasing when -

(1) x < 0 (2) x > 0

(3) 0 < x < 
p
2 (4) 0 < x < 

p
4

61. f=Hk qt ABC tgk ¡ A(20, 15), B(0, 0) vkSj
C(56, 0) esa A ds vUr% dks.k ds v/kZd AD dk lehdj.k
gS&

(1) 8x + y = 175
(2) x – 8y + 100 = 0
(3) 7x + y = 155
(4) x – 7y + 85 = 0

62. p p pæ ö- -ç ÷
è ø

99 54 60cos cos cos
7 7 7

 dk eku

gksxk

(1) 0 (2) 
1
2

(3) 1 (4) buesa ls dksbZ ugha

63. Qyu =
- 2
3f(x)

2 x
 dk ifjlj gS&

(1) (–¥ , 0) (2) (–¥ , 0] È	 
é ö¥÷ê øë
3 ,
2

(3) (–¥ , 0) È	
é ö¥÷ê øë
3 ,
2 (4) buesa ls dksbZ ugha

64. Qyu f(x) = tan–1 (sin x + cos x) ,dfn"V o/kZeku
gksxk tcfd

(1) x < 0 (2) x > 0

(3) 0 < x < 
p
2 (4) 0 < x < 

p
4
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65. Let $= - = + + -
r r

$ $ $ $a i j, b xi j (1 x)k  and
$= + + + -

r
$ $c yi x j (1 x y)k . Then é ù

ë û
urr r

a bc

 depends on
(1) only x
(2) only y
(3) neither x nor y
(4) both x and y

66. The distance between the plane
x – 2y + z – 6 = 0 and the plane containing
the sets of the points (1 + 2l, 2 + 3l, 3 + 4l)
and (2 + 3m, 3 + 4m, 4 + 5m), where l, m are
parameters,  is  :

(1) 
3
2 (2) 6

(3) 12 (4) 2 6

67. Let ( )= + + = + +2 2f (x) ax bx c, g x ax px q ,
both having real roots where

Îa, b , c , p, q R  and  b  ¹ p.  If  their
discriminants  are equal and ( ) ( )=f x g x  has
a root a, then
(1) a will be AM of the roots of

( ) ( )= =f x 0, g x 0
(2) a will  be  GM  of  all  the  roots  of

( ) ( )= =f x 0, g x 0
(3) a will be HM of the roots of

( ) ( )= =f x 0, g x 0
(4) None  of  these

65. ekuk $= - = + + -
r r

$ $ $ $a i j, b xi j (1 x)k  rFkk

$= + + + -
r

$ $c yi x j (1 x y)k . rc é ù
ë û
urr r

a bc  dk eku fuHkZj

djsxk&
(1) dsoy x ij
(2) dsoy y ij
(3) uk x ij uk y ij
(4) x o y nksuksa ij

66. lery x – 2y + z – 6 = 0 dh ml lery] ftlesa
fcUnq (1 + 2l, 2 + 3l, 3 + 4l) rFkk
(2 + 3m, 3 + 4m, 4 + 5m), fLFkr gS] (tgk¡ l o m izkpy
gS) ls nwjh gksxh &

(1) 
3
2 (2) 6

(3) 12 (4) 2 6

67. ekuk ( )= + + = + +2 2f (x) ax bx c, g x ax px q ,
tgk¡ Îa , b, c , p, q R  vkSj b ¹ p gSA ;fn muds

foospd leku gS rFkk ( ) ( )=f x g x  dk ,d ewy a gS]

rc&

(1)  a lehdj.kksa ( ) ( )= =f x 0, g x 0  ds ewyksa dk

lekUrj ek/; gSA

(2) a lehdj.kksa ( ) ( )= =f x 0, g x 0  ds ewyksa dk

xq.kksÙkj ek/; gS

(3) a lehdj.k ( ) ( )= =f x 0, g x 0  ds ewyks a dk

gjkRed ek/; gS
(4) buesa ls dksbZ ugha
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68. Number of ways in which a team of 8
persons can be selected from a group of 12
persons (4 each from 3 different countries)
such that there is at least one person from
each country,  will  be
(1) 495
(2) ´ ´ ´4 4 4 9

1 1 1 5C C C C
(3) 492
(4) None of these

69. The number of points at which the function

( ) ( ) ( )= - - +
2 2f x x x 1 x x   is not

differentiable in the interval ( )-3, 4  is :
(1) 0 (2) 1
(3) 2 (4) 3

70. If the system of linear equations

( )
x y z 6 , x 2y 3z 14 ,
2x 5y z , R

+ + = + + =

+ + a = b a b Î

has no solution, then :

(1) a ¹ 8 (2) a = b ¹8 , 36
(3) a = b =8 , 36 (4) None of these

71. If ( )+ ³ - +
2 2sin x cosx 3 2tan x tan x  ,

where [ ]Î px 0,  , then x lies in the interval

(1) 
pæ ö

ç ÷è ø
0,

3 (2) 
p pæ ö

ç ÷è ø
2,

3 3

(3) 
pæ öpç ÷è ø

2 ,
3 (4) None of these

68. 12 O;fDr;ksa (3 fHkUu ns'k] ftuesa gj ,d ls 4 O;fDr) esa
ls 8 O;fDr;ksa dk p;u fdrus izdkj ls fd;k tk ldrk
gS tcfd izR;sd ns'k ls de&ls&de ,d O;fDr vo';
vkrk gks] gksaxs &
(1) 495
(2) ´ ´ ´4 4 4 9

1 1 1 5C C C C
(3) 492
(4) buesa ls dksbZ ugha

69. mu fcUnqvksa dh la[;k tgka Qyu

( ) ( ) ( )= - - +
2 2f x x x 1 x x  vUrjky ( )-3, 4  esa

vodyuh; ugha gS&
(1) 0 (2) 1
(3) 2 (4) 3

70. ;fn lehdj.k fudk; + + =x y z 6 ]

+ + =x 2y 3z 14 ] ( )+ + a = b a b Î2x 5y z , R

dk dksbZ gy fo|eku ugha gS] rc&

(1) a ¹ 8 (2) a = b ¹8 , 36

(3) a = b =8 , 36 (4) None of these

71. ;fn ( )+ ³ - +
2 2sin x cosx 3 2tan x tan x , tgka

[ ]Î px 0,  , rc x fuEu vUrjky esa fLFkr gksxk&

(1) 
pæ ö

ç ÷è ø
0,

3 (2) 
p pæ ö

ç ÷è ø
2,

3 3

(3) 
pæ öpç ÷è ø

2 ,
3 (4) buesa ls dksbZ ugha
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72. The probability that the sum of two
numbers showing on two dices is 8, given
that at least one die does not show five, is

(1) 
3

25 (2)  
1
7

(3)  
5

36 (4) None of these

73. If the complex number z satisfying
z + |z| = 2 + 8i, then value of  |z| =
(1) 8 (2) 17
(3) 15 (4) 24

74. Let p, q, r be three statements, then

( ) ( )( )Þ Ú Ùp q ~ ~ r ~ p   is :

(1) Contradiction (2) Tautology
(3) Fallacy (4) None of these

75. If the number of terms in the expansion of
- + ¹2 n(2 3x 4x ) , x 0  is 13, then the sum of

the coefficients of all the terms in this
expansion is :
(1) 64 (2) 2187
(3) 243 (4) 729

76. A person standing on the bank of a river,
observes that the angle subtended by a tree
on the opposite bank is 60°, when he moves
away 20 meters from the bank, he finds the
angle to be 30°. The breadth of the river is:
(1) 30 m (2) 10 3 m
(3) 10 m (4) 10 2 m

72. nks iklksa dh Qasd esa izkIr vadksa dk ;ksx 8 vkus dh

izkf;drk D;k gksxh tcfd ;g Kkr gS fd de&ls&de

,d iklsa ij 5 dk vad ugha vkrk gks&

(1) 
3

25 (2)  
1
7

(3)  
5

36 (4) buesa ls dksbZ ugha

73. ;fn z ,d lfEeJ la[;k bl izdkj gS fd ;g
z+|z|=2+8i dks larq"V djrh gS] rc |z| dk eku gksxk&
(1) 8 (2) 17
(3) 15 (4) 24

74. ekuk p, q, r rhu dFku gSa] rc

( ) ( )( )Þ Ú Ùp q ~ ~ r ~ p  gS&

(1) izfrokn (2) iqu:fDr
(3) O;k?kkr (4) buesa ls dksbZ ugha

75. ;fn - + ¹2 n(2 3x 4x ) , x 0  ds izlkj esa inksa dh la[;k

13 gS] rc izlkj ds lHkh xq.kkadksa dk ;ksx gS&
(1) 64
(2) 2187
(3) 243
(4) 729

76. ,d O;fDr tks unh fdukjs [kM+k gS]  dk unh ds nwljs
fdukjs ij fLFkr isM+  ls mUu;u dks.k 60° gS] tc og
fdukjs ls 20 ehVj nwj tkrk gS rc mUu;u dks.k 30° gS]
rc unh dh pkSM+kbZ gksxh&

(1) 30 m (2) 10 3 m

(3) 10 m (4) 10 2 m
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77. The point of intersection of common
transverse tangents of two circles

x2 + y2 – 24x + 2y + 120 = 0 and

x2 + y2 + 20x – 6y – 116 = 0 is :

(1)  (13,0) (2)  (13/2, 0)
(3) (13,2) (4)  None of these

78. If A = é ù
ê ú
ë û

3 2
1 –4

 then A (adj A) =

(1) –14I (2) –10I
(3) –8I (4) 14I

79. If the line y = x + 2 does not intersect any
member of family of parabolas

( )= Î2y ax , a R  at two distinct points, then
maximum value of latus rectum of
parabola is :
(1) 4 (2) 8
(3) 16 (4) 32

80. Three candles which burn for 30, 40 and
50 minutes respectively are lit at different
times. All three are burning
simultaneously for 10 minutes and for
20 minutes exactly one of the three
(one at a time) is burning. The number of
minutes in which exactly two of them are
burning is
(1) 35 (2) 45
(3) 70 (4) 90

77. nks o`Ùkksa x2 + y2 – 24x + 2y + 120 = 0 rFkk

x2 + y2 + 20x – 6y – 116 = 0 dh vuqizLFk Li'kZ

js[kkvksa dk izfrPNsn fcUnq gS&
(1)  (13,0)
(2)  (13/2, 0)
(3) (13,2)
(4) buesa ls dksbZ ugha

78. ;fn A = 
é ù
ê ú
ë û

3 2
1 –4  rc A (adj A) dk eku gS&

(1) –14I (2) –10I
(3) –8I (4) 14I

79. ;fn js[kk y  =  x  +  2  ijoy; fudk; y2 = ax,
(a Î R) ds fdlh Hkh ijoy; dks nks fHkUu fcUnqvksa ij

ugha dkVrh gS] rc ijoy; ds ukfHkyEc dh vf¥èkdre

yEckbZ gksxh&

(1) 4 (2) 8

(3) 16 (4) 32

80. rhu eksecfÙk;ka tks fd Øe'k% 30, 40 rFkk 50 feuV
tyrh gS] vyx&vyx le; ij tykbZ tkrh gSaA lHkh

rhu eksecfÙk;ka 10 feuV ds fy,  ,d lkFk tyrh gSa

rFkk 20 feuV ds fy,  rhuksa esa ls Bhd ,d eksecÙkh

tyrh gS]  rc fdrus feuV ds fy,  muesa ls Bhd nks

eksecfÙk;ka ,d lkFk tysxh&

(1) 35 (2) 45
(3) 70 (4) 90
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81. A straight line = + m
rr rr a b  meets the plane

=
r rr.n 0  at  P. The position vector of P is :

(1) 
æ ö

+ ç ÷è ø

r r
rr

r r
a.na b
b.n (2) 

æ ö
- ç ÷è ø

r r
r r

r r
a.nb a
b.n

(3) 
æ ö

- ç ÷è ø

r r
rr

r r
a.na b
b.n (4) None of these

82. ( )q qP asec , btan  and ( )- q qQ asec , btan
are two points on a hyperbola whose
center  is  at  O(0,  0)  and  eccentricity  e.  If
POQ be an equilateral triangle, then :
(1) < <1 e 2 (2) >e 2
(3) =e 2 (4) None of these

83. If mean and median of 1, 4, x, 10, 12 are
same, then how many different real values
x can take
(1) 0 (2) 1
(3) 2 (4) 3

84. The area of the region whose boundaries
are  defined  by  the  curves  y  =  2  cosx,
y = 3 tanx and the y-axis, is :

(1) 
æ ö

+ ç ÷è ø
21 3ln
3

(2) + -
31 ln3 3ln2
2

(3) + -
31 ln3 ln2
2

(4) -ln3 ln2

81. ,d ljy js[kk = + m
rr rr a b  lery =

r rr.n 0  dks fcUnq

P ij feyrh gSa] rc fcUnq P dk fLFkfr lfn'k gksxk&

(1) 
æ ö

+ ç ÷è ø

r r
rr

r r
a.na b
b.n (2) 

æ ö
- ç ÷è ø

r r
r r

r r
a.nb a
b.n

(3) 
æ ö

- ç ÷è ø

r r
rr

r r
a.na b
b.n (4) buesa ls dksbZ ugha

82. ( )q qP asec , btan  rFkk ( )- q qQ asec , btan  nks
fcUnq  vfrijoy; ij fLFkr g S a] ftldk dsUn z
O(0, 0) rFkk mRdsUnzrk e gSA ;fn POQ ,d leckgq
f=Hkqt gS] rc&
(1) < <1 e 2 (2) >e 2
(3) =e 2 (4) buesa ls dksbZ ugha

83. ;fn 1, 4, x, 10, 12 ds ek/; rFkk ekf/;dk leku gS]

rc x ds fdrus fHkUu&fHkUu eku lEHko gSa&
(1) 0 (2) 1
(3) 2 (4) 3

84. oØksa y = 2 cosx, y = 3 tanx rFkk y-v{k ls ifjc¼
{ks=Qy gS&

(1) 
æ ö

+ ç ÷è ø
21 3ln
3

(2) + -
31 ln3 3ln2
2

(3) + -
31 ln3 ln2
2

(4) -ln3 ln2
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85. Consider the function ( )
( )ì

ï <= í -
ï + ³î

p x , x 2f x x 2
2x 3, x 2

where p(x) is a polynomial such that p"'(x)
is identically equal to 0  for all x and

p(3) = 9. If  ( )
®x 2

limf x exists, then p(x) is :
(1) 2x2 + x – 6
(2) 2x2 – x – 6
(3) x
(4) x2 – x + 3

86. If 4x2 +  3y2 = 12, then the maximum
possible value of y – 2x is :
(1) 0
(2) 2
(3) 4
(4) None of these

87. y(x) satisfies the differential equation

= + xdy y log y ye
dx . If y(0) = 1, then y(1) =

(1) ee (2) -ee

(3) 1
ee (4) e

88.
p

- p

+
=

+ò 2
2x(1 sinx) dx

1 cos x

(1) p2

4 (2) p2

(3) 0 (4) 
p
2

85. ekuk Qyu ( )
( )ì

ï <= í -
ï + ³î

p x , x 2f x x 2
2x 3, x 2

 tgka p(x) ,d

cgqinh; Qyu bl izdkj gS fd  p'''(x) dk eku x ds

lHkh ekuksa ds fy, 0 gS rFkk p(3) = 9. ;fn ( )
®x 2

limf x

dk vfLrRo gS] rc p(x) dk eku gS&
(1) 2x2 + x – 6
(2) 2x2 – x – 6
(3) x
(4) x2 – x + 3

86. ;fn 4x2 + 3y2 = 12, rc y – 2x dk vf/kdre lEHko

eku gS&

(1) 0 (2) 2
(3) 4 (4) buesa ls dksbZ ugha

87. y(x) vody lehdj.k = + xdy y log y ye
dx  dks larq"V

djrk gSA ;fn y(0) = 1, rc y(1) dk eku gS&

(1) ee (2) -ee

(3) 1
ee (4) e

88.
p

- p

+
=

+ò 2
2x(1 sinx) dx

1 cos x

(1) p2

4 (2) p2

(3) 0 (4) 
p
2
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89. ;fn A, G, H nks /kukRed la[;kvksa ds e/; Øe'k%

lekUrj ek/;] xq.kksÙkj ek/; rFkk gjkRed ek/; gSA ;fn

xA = yG = zH tgka x, y, z v'kwU; /kukRed la[;k,sa
gS] rc x, y, z gksxsa&

(1) A.P.

(2) G.P.
(3) H.P.

(4) buesa ls dksbZ ugha

90. ;fn 

ì
+ - >ï= í

ï - £î

ò
x

0

(1 |1 t|)dt, x 2
f(x)

5x 7, x 2
, rc

(1) f(x) fcUnq x = 2 ij lrr~ ugha gS

(2) f loZ= vodyuh; gS

(3) x = 2 ij nka;h lhek dk vfLrRo ugha gS

(4) x = 2 ij f lrr~ gS ijUrq vodyuh; ugha gS

89. If A, G, H be respectively the A.M., G.M.
and H.M. between two positive numbers,
if  xA = yG = zH where x, y, z are non-zero
positive quantities then x, y, z are in :

(1) A.P.

(2) G.P.

(3) H.P.

(4) none of these

90. If 
ì

+ - >ï= í
ï - £î

ò
x

0

(1 |1 t|)dt, x 2
f(x)

5x 7, x 2
, then

(1) f(x) is not continuous at x = 2
(2) f is differentiable everywhere
(3) RHL at x = 2 doesn’t exist
(4) f is continuous but not differentiable

at x = 2
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