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Question Number : Yes Is Question Mandatory : No Single Line Question Option : No Option
Orientation : Vertical

Correct Marks : 4 Wrong Marks : 1
Amount of solar energy received on the
earth’s surface per unit area per unit ime
is defined a solar constant. Dimension of
solar constant is :

Options :
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A particle is moving unidirectionally on a
horizontal plane under the action of a
constant power supplying energy source.
The displacement (s) - time (t) graph that
describes the motion of the particle is
(graphs are drawn schematically and are
not to scale) :

Options :
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Orientation : Vertical

Correct Marks : 4 Wrong Marks : 1

A block of mass 1.9 kg is at rest at the edge
of a table, of height 1T m. A bullet of mass
0.1 kg collides with the block and sticks to
it. If the velocity of the bullet is 20 m/s in
the horizontal direction just before the
collision then the kinetic energy just before
the combined system strikes the floor, is
[Take g=10 m/s®. Assume there is no
rotational motion and loss of energy after

the collision is negligable.]

Options : Qio!lesg.decjuﬂlsam
40503640019. 2]
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A uniform rod of length ‘I is pivoted at
one of its ends on a vertical shaft of
negligible radius. When the shaft rotates
at angular speed w the rod makes anangle
0 with it (see figure). To find 0 equate the
rate of change of angular momentum
(direction going into the paper)

2
ml :
== mz sinf cost about the centre of mass

(CM) to the torque provided by the
horizontal and vertical forces Fyy and Fy,
about the CMW. The value of 8 is then such

that :
Options :
cosll = ?'2
40503640023. 2l
cosll = L'z
40503640024, [
30
cosll = ?'2
40503640025. 2w
2o
cosl) = , '2
40503640026. 3w
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The mass density of a planet of radius R
varies with the distance r from its centre as
rE
p(r) = pol 1 . . Then the gravitational
\ R™ )
field is maximum at :
Options :
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5
r=,—R
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r = ER
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r= —R
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Question Number : 6 Question Id : 40503611011 Question Type : MCQ Option Shuffling : Yes Display
Question Number : Yes Is Question Mandatory : No Single Line Question Option : No Option
Orientation : Vertical

Correct Marks : 4 Wrong Marks : 1
A metallic sphere cools from 50°C to 40°C
in 300 s. If atmospheric temperature
around is 20°C, then the sphere’s
temperature after the next 5 minutes will
be close to :

Options :
40503640031, 28°C

40503640032, 1°C

40503640033, 33°C

40503640034, 35°C
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40503640031, 28°C

40503640032, 1°C

40503640033, 33°C Q collegedunia;
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A calorimeter of water equivalent 20 g
contains 180 g of water at 25°C. “m’ grams
of steam at 100°C is mixed in it Gll the
temperature of the mixure is 31°C. The
value of ‘m’ is close to (Latent heat of
water=540 cal g L specific heat of
water=1 cal g~1 °C~})

Options :
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40503640036, 26

40503640037, 3.2

40503640038, *

Question Number : 7 Question Id : 40503611012 Question Type : MCQ Option Shuffling : Yes Display
Question Number : Yes Is Question Mandatory : No Single Line Question Option : No Option
Orientation : Vertical

Correct Marks : 4 Wrong Marks : 1

U HARME (S gedi® 20 g) | 25°C W
180 g T ¥ §AT €1 599 100°C TITHH i
‘mv’ TrH = Tafaa 1 S ® o e areEE
31°C 9 &1 S| m 1 fheaq 9[ & (9w
T T FH1=540 cal g~ 1, TH HI fafyre
FH =1calg A

Options :

40503640035, 2

40503640036, 20

':l- .
40503640037, 3.2 Q collegedunia;

40503640038, +
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Correct Marks : 4 Wrong Marks : 1
To raise the temperature of a certain mass
of gas by 50°C at a constant pressure,
160 calories of heat is required. When the
same mass of gas is cooled by 100°C at
constant volume, 240 calories of heat is
released. How many degrees of freedom
does each molecule of this gas have
(assume gas to be ideal) ?

Options :

40503640039, 3

40503640040, 2

40503640041, 6
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40503640042, 7
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A block of mass m attached to a massless
spring is performing oscillatory motion of
amplitude ‘A" on a frictionless horizontal
plane. Ifhalf of the mass of the block breaks
off when it is passing through its
equilibrium point, the amplitude of
oscillation for the remaining system
become fA. The value of fis:

Options :
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Hydrogen ion and singly ionized helium
atom are accelerated, from rest, through
the same potential difference. The ratio
of final speeds of hydrogen and helium
ions is close to:

Options :
40503640047, 2:7

40503640048, 10:7
40503640049, 1:2

40503640050, 2:1
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Concentric metallic hollow spheres of radii
R and 4R hold charges Q; and Q,
respectively. Given that surface charge
densities of the concentric spheres are
equal, the potential difference V(R) — V(4R)
1S :

Options :

3Q,
40503640051, *TEOR

3Q;
40503640052, 10TER

3Q,

dqr £n |04

40503640053.
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40503640054, TR
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Two resistors 4002 and 800{) are

connected in series across a 6 V battery.
The potential difference measured by a
voltmeter of 10 k{} across 400() resistor is
close to:
Options :

40503640055, 2V

40503640056, 1.95V
40503640057. 1.8V

40503640058, 205V
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40503640055, 2V

40503640056, 1.95V
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40503640058, 205V
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A perfectly diamagnetic sphere has a
small spherical cavity at its centre, which
is filled with a paramagnetic substance.

The whole system is place::l in a uniform

magnetic field _E: Then the field inside
the paramagnetic substance is :

T

I."

"\.\ "]
Options :

much large than ‘B‘ and parallel to

—_

40503640059, B

e
much large than ‘B‘ but opposite to
i Qcollegedunias
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==

40503640062.
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A uniform magnetic field B exists in a
direction perpendicular to the plane of a
square loop made of a metal wire. The wire
has a diameter of 4 mm and a total length
of 30 cm. The magnetic field changes with
time at a steady rate dB/dt=0.032 Ts J
The induced current in the loop is close to
(Resistivity of the metal wire is
1.23 x 10 8 (im)
Options :

40503640063, 061 A

40503640064, 043 A
40503640065, 0-34 A

40503640066, U-23 A
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The electric field of a plane electromagnetic
wave propagating along the x direction in

—3

vacuum is E =E, jcos(wt — kx). The
magnetic field B,at the moment t=0is:
Options :

B =Ejnaen coslkx k
40503640067. 0yHoc cos(icx)

E.{‘} -
= cos(kx)k
40503640068. vE050

=

B = Ey noeo cos(kx) j
40503640069.
g E
B = 0 cos(kx) j
HO€0
40503640070.
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B = Eo cos{kx]jfc
40503640068. vE050

B = Ey noeo cos(kx) j
40503640069.
g E
B = 0 cos(kx) j
HO€0
40503640070.
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Two light waves having the same
wavelength A in vacuum are in phase
initially. Then the first wave travelsa path
L, through a medium of refractive
index n,; while the second wave travels a
path of length L, through a medium of
refractive index n,. After this the phase
difference between the two waves is :

Options :

Ly g

2w [ Ly ﬂw
\

40503640071.
40503640072. A

40503640073.

40503640074.
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Two sources of light emit X-rays of
wavelength 1 nm and visible light of
waveleng th 500 nm, respectively. Both the
sources emit light of the same power
200 W. The ratio of the number density of
photons of X-rays to the number density of
photons of the visible light of the given
wavelengths is :
Options :
3
40503640075. 220

40503640076. 250
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40503640077, 200

40503640078, 200
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40503640076. 250
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The radius R of a nucleus of mass number
A can be estimated by the formula
R=(1.3x10"1)AY3 m. Tt follows that
the mass density of a nucleus is of the order

Y W e ¥7 ia:
of : (Mo = My = 1.67x10-7 kg) Qﬁg[tggﬂgﬁg&:i

Options :



3 3
40503640079, 107 kg m

10 3
40503640080, 10 kgm

17 3
40503640081, 10 kgm

24 3
40503640082, 107 kgm
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A = A % U A9 &1 B R #°
FTIHE R=(1.3x 10~ 15)AL/3 m TF F &
S Tl £ | TF T A F FoFHH TAA H
A Hife (order of magnitude) BT
(9eM & F=99M = F2iA & GEFAH =
1.67x 10~ % kg)
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3 3
40503640079, 107 kg m

10 3
40503640080, 10 kgm

17 3
40503640081, 10 kgm

24 3
40503640082, 107 kgm
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If a semiconductor photodiode can detect
a photon with a maximum wavelength of
400 nm, then its band gap enerev is : "
5 .p = Qcollegedumas
Planck’s constant h=6.63 x 10 4 J.s, KA A

Speed of light c=3x10" m/s



Options :
40503640083, >-1eV

40503640084, 1-1€V

40503640085, >0V

40503640086, 1.5eV
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40503640083, 3-1eV

40503640084, 1-1eV

40503640085, >0V

40503640086. 1.5eV
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Which of the following will NOT be
observed when a multimeter (operating in
resistance measuring mode) probes
connected across a component, are just

reversed 7

Options :
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40503640087.

40503640088.

40503640089.

40503640090.

Multimeter shows an equal
deflection in both cases i.e. before and
after reversing the pmbes if the

chosen component is resistor.

Multimeter shows NO deflection in
both cases i.e. before and after
reversf_ng the prnhes if the chosen

compo nent is capac itor.

Multimeter shows NQO deflection in
both cases i.e. before and after
reversing, the prcrhes if the chosen

component is metal wire.

Multimeter shows a deflection,
accompanied by a splash of light out
of connected component in one
direction and NO deflection on
reversing the probes if the chosen

component is LED.
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A block starts moving up an inclined plane
of inclination 30° with an initial velocit}-'

of v,. It comes back to its initial position

Up
2

The value of the

with velocity

coelficient of kinetic [riction between the

block and the inclined plane is close to

——, The nearest integer to I is
1000
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Anmassless equilateral triangle EFG of side
‘a’ (As shown in figure) has three particles
of mass m situated at its vertices. The
moment of inertia of the system about the

line EX perpendicular to EG in the plane of

N 7
EFG is T111a‘ where N is an integer. The

valueof Nis
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If minimum possible work is done by a
refrigerator in converting 100 grams of
water at 0°C to ice, how much heat (in
calories) is released to the surroundings at
temperature 27°C (Latent heat of

ice =80 Cal/ gram) to the nearest integer ? Qco”egedunia%
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A galvanometer coil has 500 turns and each

turn has an average areaof 3 X 10~ 4 m?, If

a torque of 1.5 Nm is required to keep this

coil parallel to a magnetic field when a

current of 0.5 A is flowing through it, the

strength of the field (in T) is
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When an object is kept at a distance of
30 cm from a concave mirror, the image is
formed at a distance of 10 cm from the
mirror. If the object is moved with a speed
of 9 cms™ !, the speed (in cms 1y with

which image moves at that instant is
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