PHYSICS

The centre of mass of a right circular cone
of height h, radius R and constant density

pisat
(A) (0, 0, %) (B) (0, 0, %)
© (O, 0, %) (D) (O, 0, %)

The velocity of a particle of mass m is

V =5i+4j + 6k whenat T =—2i +4j +6k.
The angular momentum of the particle
about the origin is

(A) 42m
(C) m(42i - 28j)

(B) m(42] —28K)
(D) m(42k — 281)

Infinite number of masses, each of mass
m, are placed along a straight line at
distances of r, 2r, 4r, 8r, .... etc. from a
reference point O. The gravitational field
intensity at point O will be

5 Gm 4 Gm
® 775 ®B) 375

3Gm 2Gm
C) 53— D) ——
© 375 D) =3

The pressure in an explosion chamber is
345 MPa. What would be the percent
change in volume of a piece of copper
subjected to this pressure ? The bulk

modulus for copper is 138 x 10° Pa.
(A) 0.25 % B) 05%
©) 0.75 % D) 1.0%

The surface tension of water is 0.07 N/m.
Find the weight of water supported by
surface tension in a capillary tube with a
radius of 0.1 mm.
(A) 11 puN
(C) 44 uN

(B) 22uN
(D) 88 uN

The speed at which the flow of water in a
long cylindrical pipe of diameter 2 cm
becomes turbulent is (The viscosity of

water = 1 x 10 Pa.s and the onset of
turbulent flow in a long cylindrical pipe
Reynold number = 3000)

(A) 0.6 m/s (B) 0.45m/s

(C) 0.3 m/s (D) 0.15 m/s

7.

10.

11.

12.

The density of mercury at 0 °C is
13600 kg/m3 and volume coefficient of

expansion of mercury is 1.82 X 107 /oC.
The density of mercury at 50 °C is nearly

(A) 13333kg/m®  (B) 13477 kg/m’
(C) 13733kg/m® (D) 13900 kg/m’

200 g of ice at — 20 °C is dropped into
350 g of water at 40 °C contained in a
calorimeter of 50 g water equivalent. The
specific heat of ice is 0.5 kcal/kg. °C and
latent heat of ice is 80 kcal/kg. How many
grams of ice melt ?
(A) 175¢g

(C) 100 ¢

(B) 150 ¢
(D) 200 g

A refrigerator door is 150 cm high, 80 cm
wide and 6 cm thick. If the coefficient of
conductivity is 0.0005 cal/cm. s. °C and
the inner and outer surfaces are at 0 °C
and 30 °C respectively, then what is the
heat loss (in calories) per minute through
the door ?
(A) 900

(C) 2700

(B) 1800
(D) 3600

In a diesel engine, the cylinder

1
compresses air from S.T.P. to about 16 the

original volume and a pressure of
50 atmosphere. The temperature of
compressed air is nearly

(A) 873K (B) 580K

(C) 853K (D) 1126 K

The temperature of outer space has an
average value of about 3 K. The root-
mean-square speed of a proton in space is

nearly
(A) 68 m/s (B) 136 m/s
(C) 204 m/s (D) 272 m/s

An ideal Carnot engine takes heat from a
source at 317 °C, does some external
work and delivers the remaining energy to
a heat sink at 117 °C. If 500 kcal of heat is
taken from the source, then the heat
delivered to the sink is
(A) 169 kcal

(C) 117 kcal

(B) 331 kcal
(D) 317 keal
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(A) 11uN (B) 22 uN
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10.

11.

12.

IR & B 0 °C W 13600 kg/m® & 3R

TR % ER S S Ol 1.82 x 1074 /°C
£ | IR ol T 50 °C W&

(A) 13333kg/m®  (B) 13477 kg/m’
(C) 13733kg/m® (D) 13900 kg/m®

—20 °C W 200 g I% Wl 50 g TAeATH
aTeT FARMEM H T 40 °C W 350 g I
H SOl S & | O W fafme S
0.5 kcal/kg. °C 3R &% & T IHEAT
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13.

14.

15.

16.

17.

18.

A travelling wave on a string has a
frequency of 30 Hz and a wavelength of
60 cm. Its amplitude is 2 mm. The
maximum transverse acceleration of a
point on the string is nearly

(A) 37.6 cm/s> (B) 3535 cm/s>
(C) 7070 cm/s> (D) 75.2 cm/s’

The third overtone produced by a
vibrating string 2 m long is 1200 Hz. The
frequency of the fundamental mode is

(A) 300 Hz (B) 400 Hz

(C) 600 Hz (D) 200 Hz

Helium has a density of 0.179 kg/m3 at
S.T.P. Considering Helium gas as an ideal
gas, the speed of sound waves in helium is

nearly
(A) 752 m/s (B) 810m/s
(©) 972 m/s (D) 1030 m/s

A train has just completed a U-curve in a
track which is a semicircle. The engine is
at the forward end of the semi-circular
part of the track while the last carriage is
at the rear-end of the semi-circular track.
The driver blows a whistle of frequency
200 Hz. Velocity of sound is 340 m/s.
Then, the apparent frequency, as observed
by a passenger in the middle of the train,
when the speed of the train is 30 m/s, is
(A) 219Hz (B) 188 Hz

(C) 200 Hz (D) 181Hz

Two waves y; = A sin k(x — ct) and
Y, = A sin k (x + ct) are superimposed on

a string. The distance between adjacent
nodes is

ct ct
(A) — B) 5
T T
© 7 D) ¥
Which of the following functions

represent a travelling wave ? Here a, b, c
are constants.

(A) y=acosbxsinct

(B) y=asinbxcosct

(C) y=asin (bx +ct) —asin (bx —ct)
(D) y=asin (bx +ct)

19.

20.

21.

22,

23.

A copper sphere of mass 2g contains
about 2 x 10?? atoms. The charge on the
nucleus of each atom is 29 e. What fraction
of the electrons must be removed from the
sphere to give it a charge of +2 uC ?

A) 1.08x 107" B) 2.16x 107!
©) 324x107"" (D) 432x 107"

A long thin rod is bent into a circle of
radius R. It is uniformly charged along its
length with change per unit length A. The
electric field at the centre of the circle is

A A
(A) 21e (R (B) 4me R
A
© 81 R (D) zero

A metal sphere of 25 cm radius carries a
charge of 65 nC. Its absolute potential is
(A) Zero (B) 585V

(C) 2340V (D) 5850V

If two capacitors C; =4 pF and C, = 6 uF

are originally connected to a battery
V =12 V as shown in figure and then
disconnected and reconnected as shown.
The final charge on each capacitor is

respectively
&
1 I I 2 C1 C2

ke

I I (After)
12V
(Before)
(A) 9.6 uC and 14.4 nC
(B) 48 uC and 72 nC
(C) 19.2 uC and 28.8 uC
(D) 24 uC and 36 uC

A 24 V battery of internal resistance 4 Q
is connected to a variable resistor. At
what value of the current drawn from the
battery is the rate of heat produced in the
resistor the maximum ?

(A) TA B) 2A

) 3A D) 4A
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14.

15.

16.

17.

18.

T RI TR TRieT T8 H 3ghd 30 Hz &
A 60 cm TR & | 3EHT A 2 mm
T | S W U (65 F AHE T
RO AT &

(A) 37.6 cm/s>

(C) 7070 cm/s>

(B) 3535 cm/s>
(D) 75.2 cm/s?

2 m O U HEd SR ¥ IO A
MR 1200 Hz & | 91 g &
(A) 300 Hz (B) 400 Hz
(C) 600 Hz (D) 200 Hz

o

gieaY 1 OF® I U9 ageaE WA
0.179 kg/m> & | Eifcm #i T IR 19
T g, B J eaf o’ st aet o &
(A) 752 m/s (B) 810 m/s
(©) 972 m/s (D) 1030 m/s

T 3 3 T 92l W endt € U U-ah [
fopa & ST 76 U 3Tgg € | 7ol & STEaaE
qT &% A R W 3= & STarh onfadt
fe g T & e f W & |
et 200 Hz 3gfa & T it aeTar ¢ |
3T HT AT 340 m/s & | S A H A
30 m/s &, A9 ¢ % WA § 9 UH IE0 5N
T ST et &
(A) 219 Hz

(C) 200 Hz

(B) 188 Hz
(D) 181 Hz

T%TFI'@fyl:Asink()c—ct)3?R‘y2=Asink(x+ct)
T SR W IR H STt € | Tl A8 &
Elk-uil

ct ct
A 7 B) 57

© 5 D) 1

fretfetfan Wi § @ F T ST A
TIMATE 2 T&T a, b, ¢ FaAH & |

(A) y=acosbxsinct

(B) y=asinbxcosct

(C) y=asin (bx +ct) —asin (bx — ct)
(D) y=asin (bx +ct)
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20.

21.

22,

23.
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24,

25.

26.

27.

28.

A cyclotron is accelerating deuterons. If
the deuterons are to acquire 15 MeV of
kinetic energy and the difference of
potential across the gap is 50 kV, how
many times does the deuteron undergo
acceleration ?
(A) 600

(©) 150

(B) 300
(D) 500

A planar coil of 12 turns carries 15 A. The
coil is oriented with respect to the uniform

magnetic field B=02i+03 j—04kT
such that its directed area 1is

R =004 i-005] + 007 k m% The
potential energy of the coil in the given
orientation is
(A) 1.6]
(C) 47517

(B) 3.151]
(D) 6.31]

A length L of wire carrying current I is to
be bent into a circle or a square, each of
one turn. The ratio of Bg (greater) to B

(smaller) is nearly
A) 1

4
© o

B) 1.15
(D) 2

Of the following, paramagnetic substance is
(A) Iron (B) Aluminium
(C) Nickel (D) Copper

Two charged particles having charges ¢,
and g, and masses m; and m, are projected

with same velocity in a region of uniform
magnetic field. They follow the trajectory as
shown. From this, we conclude

®B

(A) q;>q,
(B) q;<q,

o 3)-(2

1

o (2)-(2

1

2

2

29.

30.

31.

32,

33.

The poles of a magnet are 95 mm apart
and each has a strength of 19 A.m. What
is the magnitude of the magnetic intensity
at a point P, 76 mm from one pole and
57 mm from the other ?

(A) 3289 uT (B) 584.8 uT
(C) 671 uT (D) 913.7uT
An alternating voltage V = V, sin wt is
applied across a circuit. As a result a

current I = I sin (wt —g) flows in it. The
power consumed per cycle is

(A) zero (B) 05V,

(©) 0.707 V), (D) 1.414 V1,

Two coils have inductances L1 =200 mH
and L2 = 120 mH. Their mutual

inductance M is 50 mH when the currents
in the coils are I1 =20 A and 12 =15A

respectively. The total magnetic energy
stored in the coils is
(A) 407J

(C) 3857

(B) 1357
(D) 68517

The rms value of the electric field of the
light coming from the sun is 720 N/C. The
average total density of  the
electromagnetic wave is

(A) 81.35x% 1072 J/m’

(B) 3.3x 107 J/m’

(C) 4.58 x 10°%ym>

(D) 6.37 x 107 J/m>

A ray falls on a prism ABC (AB = BC)

and travels as shown in the figure. The
minimum refractive index of the material

of the prism should be
A
L2 C
4
(A) 3 (B) \2
3
© 3 (D) 3
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TS FIEFARH ST i @RI FX &I & |
g TS A 15 MeV Tiast el e
FA & AT I W fava & o=
50 kV %‘ SERCREAE! fehe S o/t |
AR ATshAT ¥ TR 2
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(B) 300
(D) 500
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(A) q,>9,
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o 2) <2

1

o 3)-(2

1

2

2
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29.
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32.

33.
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34.

35.

36.

37.

38.

Two identical beakers, one filled with

4
water (H=§) and the other filled with

oil (W = 1.6) are viewed from directly

above. On comparison, which of the

following statements is correct ?

(A) Water filled beaker appears deeper
by a factor of 1.2.

(B) Oil filled beaker appears deeper by a
factor of 1.2.

(C) Water filled beaker appears deeper
by a factor of % .

(D) Oil filled beaker appears deeper by a
factor of 1.6.

A lens of focal length f of projects upon a
screen the image of a luminous object
magnified M times. The lens distance
from the screen is

f
&) N (B)
<O M

M+1)
D) fM+1)

A Young’s double slit experiment is set
up using a light source of wavelength
500 nm and placing slits 2 m from an
observer. Given that the angular
resolution of the observer’s eye is 1 in
0.000291 rad, how far apart are the two
slits if he can just distinguish between the
interference fringes ?
(A) 0.86 mm

(C) 2.58 mm

(B) 1.72 mm
(D) 3.44 mm

At what angle above the horizon is the sun
when a person observing its rays reflected
in water (W = 4/3) finds them linearly
polarized along the horizontal ?

o 4
(tan 53 =3)

(A) 90°
< 37°

(B) 53°
(D) 45°

Angular width of Central maximum of a
diffraction pattern of a single slit does not
depend upon

(A) distance between slit and source

(B) wavelength of light used

(C) width of the slit

(D) frequency of light used

10

39.

40.

41.

42,

43.

44.

45.

An electron falls from rest through a
potential difference of 100 V. Its
de Broglie wavelength is

(A) 0.123 nm (B) 0.234 nm

(C) 0.345 nm (D) 0.456 nm

A heavy nucleus at rest breaks into two
fragments which fly-off with velocities in
the ratio of 8 : 1. The ratio of the radii of
the fragments (assumed spherical) is

(A) 1:2 B) 1:4

© 4:1 D) 2:1

The binding energy per nucleon of c'?is

7.68 MeV and of C!3 is 7.48 MeV. The
energy required to remove the extra
neutron from C'? is very nearly equal to
(A) 0.2 MeV (B) 2.4 MeV

(C) 2.6 MeV (D) 5.0 MeV

A junction diode has a resistance of 25 Q
when forward biased and 2500 Q when
reverse biased. The current in the
arrangement shown in figure will be

e 1000
A) <A B) - A
()15 ()25
C LA DLA
© 320 D) 780

What is the Boolean expression for the

gate circuit shown in the figure ?
A

—]

(A) A-B=X B) A+B=X

) A-B=X D) A+B=X

The dimensions of G, the gravitational
constant, are

(A) [MLT2 (B)
© M'L3T? (D)

M L3 T2
ML T2
A lift weighing 1000 kg is moving
upwards with an acceleration of

1.0 m/s2. The tension in the supporting
cable is

(A) 10800 N (B) 9800 N
(C) 8800 N (D) 980N
PP-2014
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o 4
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TR &

(A) 0.123 nm (B) 0.234 nm
(C) 0.345 nm (D) 0.456 nm
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(A) 1:2 B) 1:4
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(A) 0.2MeV (B) 2.4 MeV
(©) 2.6 MeV (D) 5.0 MeV
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o o <9 fomame 9y Bt
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| ov

1 1
(A) 75A (B) 35A
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ST T E ?

A —
X
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(A) A-B=X B) A+B=X
(C) A-B=X (D) A+B=X
TR i G W o €

(A) [MLT?2 (B) [ML}T7?]

M1 L T2

% e, fSTEs IR 1000 kg €, S &
3T 1.0 m/s? & @Ror § faeier & | 5w

© MI'L3T? (D)

T ¥ foToe g o1 @ e, 39 W o §
(A) 10800 N (B) 9800 N
(C) 8800 N (D) 980N



46.

47.

48.

49.

50.

51.

The height above the ground of a child
on a swing varies from 2 m at his lowest
point to 5 m at his highest point. The

maximum speed of the child is
approximately

(A) 9.8m/s (B) 7.6m/s

(C) 19.6 m/s (D) 152 m/s

Two bodies of masses 3 kg and 2 kg
collide head-on. Their relative velocities
before and after collision are 15 m/s and
5 m/s respectively. The loss of kinetic
energy of the system is

(A) 120J (B) 1007J

(C) 801J (D) 2401

A particle moves in the x-y plane under
the influence of a force such that the
linear momentum is

ﬁ(t) =A [/i\ cos kt —ﬁ\ sin kt]

Where A and k are constants. The angle
between force and momentum is

(A) 0° (B) 30°

(C) 45° (D) 90°

A cylinder of mass m and radius r is
rotating about its axis with a constant
speed v. Its kinetic energy is

(A) %mﬂ (B) m?

2

© imv2 (D) 2my

If A is the areal velocity of a planet of
mass M, its angular momentum is

(A) MA (B) 2MA
(©) %AM (D) %MAZ

A body of mass m is raised to a height h
above the surface of the earth of mass M
and radius R until its gravitational

1
potential energy increases by 3 mg R.
The value of h is
R
@A) 3 (B)

mR

© M+m) (D)

< 1
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52,

53.

54.

55.

56.

57.

A uniform rod of mass m and length / is
made to stand vertically on one end. The
potential energy of the rod in this
position is

1 1
(A) 7 mg! (B) zmgl!

© imgl (D) mg!

Three particles of the same mass lie in
the x-y plane. The (x, y) coordinates of
their position are (1, 1), (2, 2) and (3, 3)
respectively. The (x, y) coordinates of
the centre of mass are

A (1,2) (B)
© 4.2 D)

2,2
(6, 6)

Clouds float in air due to
(A) viscosity of air

(B) surface tension

(C) gravity

(D) elasticity

When a capillary is dipped in water, then

water rises to a height h. If the length of

capillary is made less than h, then

(A) the water will not rise.

(B) the water will come out of capillary.

(C) the water will not come out of capillary.

(D) the water will rise but less than
height of capillary.

Two wires are made of metals A and B.
Their length and diameters are related by
L,= 2LB and D A= 2DB. When the wires

are subjected to the same tensile force,

ALy 1
the ratio of the elongation is ——— = 7.
ALy 2
Y,
The ratio of Young’s modulus Y. is
B
A) 1 B) 2
1 1
O 5 D) —=
© 3 ® 7

The coefficient of volume expansion of

an ideal gas is

(A) equal to temperature

(B) equal to square of temperature

(©) inversely proportional to square of
temperature

(D) equal to the inverse of temperature

PP-2014
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47.

48.

49.

50.

51.

TF A F W A @ E | e |
T I, Fod T FT T FF S92 m
R 31 & 21y FaE S m e | ST
AfeRae T & ST

(A) 9.8 m/s (B)
(C©) 19.6 m/s (D)

7.6 m/s
15.2 m/s

FEME 3 kg Ta 2 kg i I AU -
T T & | 3T STt a weg o
& TE A W R 1S m/s TS m/s © |
TRt 1 TSt Soetl 5 31 &
(A) 120) (B)
(©) 80J (D)

1007
2401J

TFH FUT x-y dA B T It % T9E § 39
Wb TITeTiet & foh Saeht Yaes erT &
5)(‘[)=A[/i\ cos kt — ] sin kt]

SRl A e k TR € | 91 ud | & o
FOTE |

(A) 0° (B) 30°

(C) 45° (D) 90°

T m Td B 1 1 U i ST 37
W TF R = v ¥ gO W@ €, T
T e &

(A) %mv2 (B) m?

© iva (D) 2m?

S M % U U 1 81519 o IS A 8,
TS THHT HIVIT AT &

(A) MA (B) 2MA

1
~MA?

1
© ;AM D) 3

FEHE M e B R et gt % g §
FHAA m I TH 9 F FAE h qH A
ST ST & e o Seet fefas e |

%ngﬁﬁﬁ&'%ﬁm | h 1 7 E

R R

A) 3 B) 5
mR
D)

mR
(©) (M + m)
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52,

53.

54.

5S.

56.

57.

FEAE m TS AT [ 0% THEEE 5%
H TH X W SRATER TS HAT Sl § |
T TN § BT i (st o1 &

1 1
(A) 5mgl (B) zmg!

1
(©) ymgl (D) mg!

THTTH ST & o BT x-y a1 § ferd
T | A feifa & e wEen (1, 1),
(2,2) T (3,3) T | TAH F5 F (x, y)
(A) (1,2) (B)
©) 4.2 (D)

g H G o oA FT HROT &
(A) T H A (B) T T
(C) TTEcaTHyT (D) YeITET

S Ueh HYFCTR! Sl UM § gArET S &

A9 h A€ I T Tl € | TS HYFTeTshT

T WS h ¥ A F I ST, I

(A) TFT ST TE T |

(B) U HIFTCTeRT § SEY Fehet ST |

(C) UM HIFTeTehT | STeT Tel et |

(D) UMl W WS R hIMHCTRT i
TS ¥ Y & A |

2,2
(6, 6)

2 it enqe A T B W A E | 5
TS 3R o § W § L, = 2L, 3%
D, = 2D, A Ml ARl W TH THaH
T I TRIET ST Ta S9h! ofle | g

AL, .
W@%WWE:E§|3:|%W
B
. Y,
WWWWY—@W
B
(A) 1 (B) 2
1 1
© 3 (D) N

TS 3TEE 7 1 T TER 0T &
(A) AT % SR
(B) A9 % a7 o s

(C) TN % o1 % FhATAr!
(D) TTHHM % U™ % X



58.

59.

60.

61.

62.

63.

If the temperature of the source and the sink
of a Carnot engine are increased by the
same amount, the efficiency of the engine

(A) will remain the same.

(B) will increase.

(C) will decrease.

(D) will not be predicted by this information.

Two containers are filled each with a
different gas. The two containers are at
the same temperature. Suppose that the
molecular weights of the two gases are
M, and M. The average momenta (in

magnitude) of the molecules are related by

M

LA
B) Py=yy Py

MB 12 MA 12

If the temperature of a hot body is
increased by 10%, the amount of radiation
emitted by it would increase by nearly

(A) 10% B) 44%

(C) 46% (D) 10000%

(A) P, =P,

Absolute zero may be regarded as that

temperature at which

(A) molecular motion in a gas would be
the minimum possible.

(B) water freezes.

(C) all gases become liquids.

(D) all substances are solid.

A liquid takes 5 minutes to cool from
80 °C to 50 °C. The temperature of the
surroundings is 20 °C. How much time
the liquid will take to cool from 60 °C to
30°C?

(A) 5 minutes (B)
(C) 8 minutes (D)

6 minutes
10 minutes

A cylindrical tube, open at both ends,
has a fundamental frequency f in air. The
tube is dipped vertically in water so that
half of it is in water. The fundamental
frequency of the air column is now

f

(A) 5 B) f
3f

© 7 (D) 2f

14

64.

65.

66.

67.

68.

A tuning fork and a sonometer wire
when sounded together produce 4 beats
per second, when the length of the
sonometer wire is 95 cm or 100 cm. The
frequency of tuning fork is

(A) 156 Hz B)
(C) 148 Hz D)

152 Hz
160 Hz

A wave is described by the equation

t
y = 8 sin |:271: (;—0+§ﬂ, where all
distances are in centimeter and the time

is in seconds. One can conclude that
(A) the amplitude is 4 cm.

10
(B) the wavelength is 7 om.

(C) the period is T s.

(D) the wave is travelling in the
negative x-direction.

The velocity of sound waves in a
diatomic gas at 30 °C

(A) is greater, the greater the molecular
weight of the gas.

(B) is greater, the smaller the molecular
weight of the gas.

(C) is independent of the molecular
weight of the gas.

(D) is less than the speed of sound in a
triatomic gas of same molecular
weight.

When a tuning fork is made to vibrate,
then the vibrations of its two prongs
have a phase difference of

(A) 0 ®) 5
©) m D) 2m

The simple harmonic motions of different
amplitude, same frequency and a phase
T

difference of 7 are superimposed at right
angles to each other on a particle. The
particle will describe a

(A) circle (B)
(C) figure of 8 (D)

ellipse
straight line
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g TH HET A P A AR FUS B
AU THEHH A6 H SgEl WY, a9 39
=T i HraerHar

(A) Y& & GEM BN |

(B) We ¥ g ST |

(C) Test | u ST |

(D) =9 goT § T &t & Fehelt |

T U 31 = T 9 R E qen JHE aHe
WY@ E | T I % 0T IR M, HT
M, & | ST % Siea Fa w1 e
(afToT ) g

(A) P, =P, (B)

Ma

MB
MB 12 MA 12

g U ST g% &b AIHE § 10%
gl bl ST, I 3TY FHepor aret fafepor 5
g T T AT g

(A) 10% (B)
(©C) 46% (D)

P, = Py

44%
10000%

WY I S A9 § 5 W

(A) T STeh T gAAT TR e |
(B) UM STH S@TE |

(C) off 7 5 o STt & |

(D) Tt & G Bl € |

TH 59 80 °C ¥ 50 °C d% 3eT &+ |
5 e @9F ofar € | IR S duEe
20 °C ¥ |1 5 60 °C | 30 °C T 3T &
T fehamT THT AT 2

(A) 5T (B)
(C) 8T (D)

6 T
10 e

T TR W el 8 T AoHER ol b
Y H YT 3G £ & | oAl ol SwealteR =t
T oTHT AR S ¢ | A W H g
g 37 Bt

f
(A) 5 B) f

3f
© 7 (D) 2f
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64.

65.

66.

67.

68.

T GEd ar g e 95 cm 3T
100 cm T & B9 T Tsh @i & q1 Ui

HHUE 4 o= IO e € | W B
G &

(A) 156 Hz (B) 152 Hz

(C) 148 Hz (D) 160 Hz

TH Ty = 8 sin [2n(;—0+%ﬂuﬁw
Y UERE A S & | 3EH Wl gRat
Yuddiex H 3 g9 AH0s | § | 399 T8

e Teperen &
(A) JEM4cme |

(B) ﬁﬁﬁ%ﬁl—fcm% |

(C) AEdHATS T |
(D) R ROTIcH x-TE9m & M H @ T |

30 °C A9 W T oA 9§ E

T B T

(A) B SAT0TMIH TR aTell T & o
AR BT |

(B) FH 30l ¥R ol T & fau
afereeR R |

(C) 19 & 0Tfereh W 0 % 8T heat |

(D) THM 3UTfesh R aell R 19
o &g 6l fd F HH e |

SE Uh WNT ol S a1 ST 2, de
IG% SHT FaHel & HT § ol &

(A) 0 ®) 5

(&R (D) 2w

T U W STEAM STEM, FAH g 3R

%cbvﬂvd{ H WA AT Tt orEad

STARITIT I ST & | THUT ST Uk
(A) T (B) e

(C) 873l 3AHR (D) A @




69.

70.

71.

72.

73.

74.

Three identical capacitors are combined

differently. For the same voltage to each

combination, the one that stores the

greatest energy is

(A) two in parallel and the third in
series with it

(B) three in series

(C) three in parallel

(D) two in series and the third in
parallel with it

A generator produces a voltage that is
given by v = 240 sin 120 t. Volt, where t
is in seconds. The frequency and r.m.s.
voltage are nearly.

(A) 60Hz and 240 V

(B) 19Hzand 120V

(C) 754 Hzand 170 V

(D) 1I9Hzand 170V

The critical quantity in causing injury
due to electric shock is

(A) the current

(B) the potential difference

(C) the polarity of the potential

(D) the induced e.m.f.

If the electric field is given by

ﬁ = 8x + 4y + 37, then the electric flux
through a surface of area 100 units lying
in x —y plane is

(A) 800 units (B)
(C) 300 units (D)

400 units
1500 units

A line charge of very large length along
the Z-axis, has a uniform charge density

A =05 x 109 C/m. If A is (Zm, g 0)

and B is (4m, 7, S5Sm), then A\ is

(A) 3.12V B) 624V
(©) 936V (D) 1248V

A magnetized wire of magnetic moment
M is bent into an arc of a circle that
subtends an angle of 60° at the centre.
The equivalent magnetic moment is

3iM M

21 (B) T
M 3M
© D

16

75.

76.

77.

78.

79.

80.

81.

A choke is used as a resistance in
(A) d.c. circuits

(B) a.c. circuits

(C) both a.c. and d.c. circuits
(D) full wave rectifier circuits

The mutual inductance between two
planar concentric rings of radii r; and r,

(withr, >1,) placed in air is given by

2

Mg T 1

() 3~

2

®) L
2r,

m r%

© —

4m ri
(D) —
The most suitable metal for making
permanent magnets is :

(A) iron (B)
(C) copper D)

Steel
aluminium

Which of the following combination
would give maximum thermo e.m.f. ?
(A) Pdand Co

(B) Teand Sb

(C) Sb and Bi

(D) Cd and Fe

The colour of a star depends upon its
(A) density

(B) distance from the sun

(C) radius

(D) surface temperature

Which of the following does not emit
any light ?

(A) Sun

(B) White dwarf star

(C) Alpha Centauri

(D) Protostar

Which of the following planets is coldest
in the solar system ?

(A) Mercury

(B) Pluto

(C) Venus

(D) Earth
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69. I FIHHEEU UGl & M= O
TSN ST & | UhEAH fovg W a9 °
FAfehaT ST gufed g 2
(A) T H FAR HA H SgHT dGL H
SUNSHA T SET ST |

(B) I Bt Aoiishy T ST |

(C) T =Bt THTR 9 H STSHT |

(D) & & AUIHA H SEH Al I
TR S | SET ST |

70. TS USHE [OWa IO Wl § 9
v = 240 sin 120 t giee ¥ fe@m@n 6T 2,
STl t YhUS T ¥ | g SR a-ger-Are
forger o
(A) 60 Hz 3fiT240 V
(B) 19 Hz 3R 120V
(C) 754 Hz 3R 170V
(D) 19 Hz 3170V

71, ToRIE e O W O | SR 0T §
(A) &

(B) fonyar=x
(C) fonger =t garem
(D) ¥R forpe o o1

72. ot fae &7 E = 8% + 49 + 32 9 fean s
T, T x — y T § IS &% 100 THE
TSR Tl Folerd &

(A) 800 THE (B) 400 T(E
(C) 300 ZHTE (D) 1500 TH1E

73. U ITANH oS o Uk Igeh 3Teel
Z-3 % WY UHGHH SO T
A =05 x 10° C/m @@ & | 3
A(Zm,g, 0)%34%13 (4m, T, 5m) ¥, 7
Vg
(A) 3.12V (B) 624V
(C) 936V (D) 1248V

74.  TEHE AU M % UH TR AR Hl TH
Id F 99§ T THER A A ¢ 6 T
FF W 60° FN BT S § | FAIA
I AT &

3[3M M
(A - ®
oM 3M
© T D) =
PP-2014

75.

76.

77.

78.

79.

80.

81.

=h Teh Uiy & ®0 | 369 YFIT e
e €

(A) feeeumr uftag o

(B) VAT 9RT aR9d |

(C) 3T fve Ul wemedt &Ry uiae o
(D) qoT & feeshrl uiiay &

%lG’ZITrl Qﬁirz (r, >r2av‘f?ﬁlﬁ')%§:f@:|ﬁ?ﬁ'€f

TOhS1T Boell & orF ag § 3T IRehed
T fear S &

ot nd
a5 ®) 5

4m rf 4n rg
© — D) —(/——

T T

2

R TEE M & T geitue SR
oTq &

(A) et (B)

(C) dfam (D) UegmEH

et daiee 4 9 o9 mead ST
ToRIT ames et 37 ?

(A) PdTa Co

(B) TeTd Sb

(C) SbTd Bi

(D) Cd W& Fe

Teh AR 1 7 F1% hearn €, dr /et
(A) T

(B) TH

(C) ==

(D) T AHH

frefafea & @ o0 foogpa o e
SoateTd Tel AT E 2

(A) T

(B) void o aRT

(C) o ¥R

(D) W

efefad w8l § 9 9iHed § 9ad 31
ST I AE?

(A) FF

(B) =it

(C) I

(D) geAl

1



82.

83.

84.

85.

86.

3
A plano-convex lens (u = 5) of radius of

curvature 10 cm is placed at a distance
of ‘b> from a concave lens of focal
length 20 cm. What should be distance
‘a’ of a point object from the plano-
convex lens so that the position of final
image is independent of ‘b’ ?

(A) 40 cm (B) 60cm

(C©) 30 cm (D) 20cm

To avoid spherical aberration, quality
reflecting telescopes use mirrors whose
cross-sectional shapes are

(A) Prismatic

(B) Elliptic

(C) Parabolic

(D) Spherical

A ray of light passes through four
transparent media with refractive indices
U, W,, U, and W, as shown in figure. The
surfaces of all media are parallel. If the

emergent ray CD is parallel to incident
ray AB, we must have

o B
il
B HHHE
AL
HHHN
W
(A) o (B) My =,
© My =Hy (D) W, =1y

In Young’s double slit experiment, if the
slit widths are in the ratio 1 : 2, the ratio
of the intensities at minima and maxima
will be

(A) 1:2 (B)
) 1:4 (D)

Light waves are incident on a surface
with refractive index u. The Brewster

angle 0 is defined by
1 1
A) sinf== B) cos@=—
(A) m (B) u
(C) tan 06 = 1 (D) cotb= 1
u u

87.

88.

89.

90.

91.

92.

93.

18

Most excited states of an atom have life
times of about

(A) 10785 (B)
) 1s

103 s
(D) 10s

Two particles of masses m and 2m have
equal kinetic energies. Their de Broglie
wavelengths are in the ratio of

(A) 1:1 (B) +2:1
(©) 1:42 D) 1:2

If a paper sheet is placed in the path of
o, B and 7y particles from a radioactive
source, then which are more likely to be
stopped ?

(A) o-particle

(B) PB-particle

(C) 1vy-particle

(D) All the three kinds of particles

The threshold wavelength for a metal
whose work function is ¢, is A,. What is
the threshold wavelength for a metal
whose work function is /2 ?

A A
A) 7
(C) 2, (D) 4A,

Fusion reaction occurs at temperatures
of the order of

(A) 10°K (B)
(C) 10K

10’ K
(D) 10*K

The circuit diagram shown performs the

logic function of
A
B o I Jo Y
AND gate

(A) XOR gate (B)
(C) NAND gate (D) OR gate

If the area to be covered for TV telecast
is doubled, then the height of TV tower
will have to be

(A) doubled

(B) halved

(C) quadrupled

(D) kept unchanged
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85.

86.

el 59 10 cm 1 T 99-39A o g

(u:%), 20 cm WS AR A T
IFATA A H b’ W R I T | T fog
TE] B GU-3TA o F I ‘a’ FT A
e foad fom erfm ufdfar =i ferfa b
R R e

(A) 40 cm (B)
(©) 30cm (D)

60 cm
20 cm

el fauem & b & T, 3= Wredr
TR § g U TEN Hd & T
I I SHR &Il &

(A) FHUISe (B) <o
(C) WacAdH (D) T

ST W, Ly, Wy TS L, ST BT IRER
AT F T UHTT B 0T ToREr & ST
& foor o wefom foar mar € 1 afg T
0T CD 2mfad foor AB & TH=K €,

TS 3TE¥T BT TET
577

.

w

=

(A) o (B) My =y
© My =Hy (D) Tl

a1 & ffex wm H K foe e
H I 1 : 2 &, q9 FAqH TS e
IeIeTaTt T ST B

(A) 1:2 (B)
) 1:4 (D)

1:3
1:9

TSN S TN ST L el Th IS T
aIfad € | SReX BT @ R g €
B

(A) sinB= (B) cosB=

(C) tan6 = (D) cotB=

= E -
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87.

88.

89.

90.

91.

92,

93.

TS TRHT] i STHAR I STaenat
3T ST Bl &

(A) 10785 (B) 10735
©) 1s (D) 10s
SEIHM m T 2m o S HUT i TIaeT Sl

THEIE © | 3% SISTell et @
I &

(A) 1:1 B) 2:1
(©) 1:42 D) 1:2

g uH e i 9 Hpe aret
o, B TS y U % U H UH SO W@ G4
W, 9 T 0T & Th S Bl GEAEAT
31tk gt 2

(A) o-hUT

(B) B-=01

(C) y-=pur

(D) T TR % 0T

U o, e s ¢, @, % fog sz
TR A & | 3 o, e FEwer ¢,/2

2, % fTq Sgell aoTeed = Bl ?
X Ao

(A) o B) >

(©) 21, (D) 41,

HoaT BhaT 39 dOHM o il W
qog €

(A) 10°K (B) 107K
(C) 10K (D) 10*°K
aiwey fes 28 oTisTeh wer o1 1 ST &
A

S )o—| o——Y
(A) XOR T (B) ANDTE
(C) NAND 7 (D) ORTE
s TV STHEROT M &% &1 AT HT 71
S, 76 TV HHR &1 $a1E ST 21 =16y
(A) A (B) el

(©) =R TH (D) emfaftd



9.

95.

96.

97.

A student measures the value of g with the
help of a simple pendulum using the

formula g = ? . He measures length L

with a metre scale having least count
1 mm and finds it 98.0 cm. The time
period is measured with the help of a
watch of least count 0.1 s. The time of 20
oscillations is found to be 40.0 s. The
error Ag in the measurement of g is

(in m/sz).

[0.1
(A) 9.68| o +0.1J

1
%+0.1}

[0.1 0.1}

B) 9.68

(©) 9.68 98 +70

!
(D) 9.68 198 + 20}

The ceiling of a tunnel is 5 m high. What
is the maximum horizontal distance that a
ball thrown with a speed of 20 m/s, can go
without hitting the ceiling of the tunnel ?

(g =10 m/s?)
(A) 10\3m (B) 20\/3m
(D) 40 m

(C) 30\/3m

An insect is crawling up a hemispherical
bowl of radius R. If the coefficient of

1
friction is 3> the insect will be able to go

upto height h equal to
(given 3A[10 = 0.95)
(A) R/5 (B) R/10
(©) R/20 (D) R/30

A body of mass 6 kg is acted upon by a

force which causes a displacement in it
2

given by x = 7 metre, where t is time in
seconds. The work done by the force in 2
seconds is
(A) 3]
©) 917

B) 67
(D) 127

20

98.

99.

100.

Three point masses m;, m, and m; are

located at the vertices of an equilateral
triangle of side ‘a’. What is the moment of
inertia of the system about an axis along the
altitude of the triangle passing though m, ?

32 32
(A) (m; +m,) B3 (B) (m; + mjy) D)

2 2
© (my+mp)5 (D) (my+my

As shown in figure, a 16 g bullet is fired
horizontally into a 4 kg block of wood
suspended by a long cord. The bullet
sticks in the block. If the block goes
10 cm above its initial level, then velocity
of bullet is nearly

‘7>
> 10 cm
[ [ N
16g 4kg
(A) 180 m/s (B) 251 m/s
(C) 351.4m/s (D) 471.4 m/s

The right angle rule shown in figure hangs
at rest from a peg as shown. It is made of
uniform metal sheet. One arm is L cm
long while the other is 2L cm long. The
angle 0 at which it will hang is given by

(A) tan—l@ (B) tanl@
©) tan‘l@ (D) tan‘l@
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9.

4L

Qﬂ?%@ﬁhﬁgz?aﬂwaﬂww

AleTeh hl

e § g N T T HBEAT §

o€ e L U Hied @hol o el 4,
Wﬂ@ﬁﬁﬁﬁlmm%%ﬁcmw%l
AT Ueh Hgl, SHeh! TeqqHie 0.1 s &,
F OUar € | 98 20 e H 9T 40.0 s

AT E |

(A) 9.68

(B) 9.68
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