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A paricle lacated af x = 0 at fime t = 0, starts moving atong the posidive X-direction with a velocity

"W that varies gs v = aJ:nT . The displacement of the particle varies with time as
(1t {2yt
(3}t @yt

\2}

dx s z

— we b v | dt = K T

ot J Jx J

A mass of M kg is suspended by a weightless skring. The horzontat force Ehat is o

displace # unkl the string makes an angle of 45% with the initial vertical direction is

(1} Moz - 1] (2) MgiZ = 1} O
Mg
3} MgyZ Ay 12
(3} MovZ ”JE
(1}

F /s 45 = kg §f - ¢ cos 45)

. *

F=mMg{<2-1)
A bomb of mass 16 kg at rest explodes inks two pieces ofifiinass kg and 12 £g. The vefocity
of the 12 kg mass is 4 ms | The kinetic energy of the gth a5
(1186 2
{31288 4 1
34
% = Mgz
KE = 2myvl = Lxd 144 - 288

2 2
A particie of mass 100 g isgh ally upwards with 8 speed of 5 mis. the work done by the
farce of gravity during the fne | icle goes up is
(1ras.d (23-G.54
(31-1.25 43125 F

'3}

; -.‘rz -
- migh —ﬁﬁ—?EE.}.
9 |

quencies upto 8 maximuen of 10,000 Hz, the maximum vafue of v upto which he can hear the

45, istle Moducing sound waves of frequencies %500 Hz and above is approaching a stationary
with speed v ms '. The velocity of sound i air is 300 ms . if the persom can hear

Ans:

Soak

46.

ke is

{13 30 ms | {2 152 ms’
(3} 1502 ms 4y 15ms '
{4}

£{300}

=y = 15mfs

w7 3n0 _y

A electric dipole is placed at an angle of 30" to a non-uniform electric field. The dipole will
experience
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51.

(1} a torgue oaly

{2} a transtational force only in the direction of the fisld

(3} a transkational force only in a direction normal to the direction of the figid
{4} a torgue as well as a franslational force

(4
A torgue a5 well a5 a translabonaf force

A material ‘B’ has twice the specific resistance of 'A'. A circular wire made of 'B’ has twi
diameter of a2 wire made of 'A’. Then for the two wires to have the same resistance, the il
of their respective lengths must be

(1}2 (231
1 T
31— 4y —
{3} = {4y 3
{3
Fala Faty
A= h R, - : ¢
2 2
aR aRg
z z
fa _peft  ZpaBa T,
o PaRE  py - 9RG T
The Kirchhof's first law [Zi = [0} and second ' ZE] . where the symbols have their

usual meanings, ane respectively based on
i1} conservation of charge, conserdation
{2} conservation of charge, conservati
3} conservation of energy, conseny
14} conservation of mamentum, con i { charge

i

Conservation of charg e of energy

i a regioh, stea uricrm efectric and magnetic fields are present. These two Felds are
parallel to each arged particle is released from rest in this region. The path of the
patticle will be a

(Theircle {21 helix

i3} skraight & 4y allipse

s M., M; and N; are made of a ferromagnetic. a paramagnetic and a diamagnetic
stance respectivedy. A magret when brought close to them witk

(1} attract all three of them

(2} attract M, and N, strongly but reped M,

(3} attract M, strongly. M weakly and repel N, weakly

(4} attract N, strongly, but repel N; and M., weakly

£
attracts N, stronghy. N; weakly and Repel M, weakly

Which of the following units dencles the dimensions ML, where 0 denotes the electric
charge?
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(1} Weber {Wh} {23 Whbim®
{3} Henry (4} f4y Him®

(3
Henry (M)

A player caught a cricket ball of mass 150 g maving at a rate of 20 m/s. i the catching process is
completed in &1 5, the Force of the bliow exerted by the balf on the hand of the player is equat to

{1} 300 N {23 150 M
(333 N (4330 N
{4}

[y -0y = 315« 20

Fo o aon
0.1

A ball of mass 0.2 kg is thrown vertically upwards by applying a f] W hr*d. if the hand moves
0.2 m which applying the force and the ball goes upte 2 m heig the magritude of the
force. Consider g = 10 mis’

(122 M (214 M
(3} 16 N (4) 20 N
i

mgh = Fs

F=20MN

Constder 2 two particle system with
pushed towards the centre of ma

ing masses m, and m;. H the first particle is
g distance d, by what distance should the second

particle be moved, 50 as o keg re ol mass at the same position?
m.

{1 d 2y —2*d
135

(3} — 4 ay T g

) FFhy + FEly M4

g from the crigin, a body ascillates simple harmonically with a period of 2 s. After what time
inetic energy be 75% of the total energy?

1
2y —&
12 2) i}
i i
{3} —=s 4y —s5
. }4 43 3
{2}
i 351
PR Py

3
A% cos? ot = E.ﬁzmz



3
cosmt = —
z

hs
wh - —=s b - —sec
&

56, The maximum velocity of a particle, executing simpke harmaonic motion with an amplitude 7 mm, is
4.4 mis. The period of cscillakion is
(110 s (2308 s
(3} 10s (410,15
Ans: 2}
Bat Ao 2 Voo,
2n ZnA
T= ~E a0 sec
W Wnas
57. A siring is strefched between fixed painks separated by 75 cm. |f is abs have resonant
frequencies of 420 Hz and 315 Hz. There are no other resonant feouencies Detween these two.
Then. the lowest resonant frequency for this string is &
(1} 15 Hz {21105 Hz

(3} 1.05 Hz (43 1050
Ans: {2} o
Sof.  Livi-315 U4z @

2 25

Solving El =105

58. Assuming the sun to be a spherical y omadius R at a temperature of T 1, evaluate the iotal
radiant power, incident on Ea o e f from the Sun.
) RigT? ) 4 R eT
rf rf
rcr,_fRzﬁT"‘ Tulzlq"zan"'i
(3} ——— {4 5
T oy
where ryisther of Earth and a is Stefan's constant.
Ans:
L
R
Bol LI
.
5 ractive index of glase is 1.520 for red light and 1.525 for blue kght. Let O and O be an of

imum deviation for red ard blue light respectively in a prism of this glass. Then
o = O

(230 = Oy

{3} o = D’z

{4} Ot can be fess than or greater than depending upen the angle of prism

Ans:  [2}

S0f. DO={1-1A
Dg = F3.
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tn a Wheatstone's bridge, there resistances P, 1 and R connected in the three arms and the
fourth arm is lormed by lwo resistances 5, and 5; connected in parallel. The condition for bridge
tx be balanced wilt be

P R
1
{ }Q 8, +8,
E=R{S1+52}
Q 5.8,

2R
5,+8,
R{S, +58,)

28,5,

{3}
{31

P _RE+S,)
a 85,

The cureent | drawn from the 5 volf source wilk be
{13897 A (2y0.33 A
{3} 0.5 A {4)D.67 A

{3}

tn a seres resonant LCR circuit, the veoltage across He itggand R = 1 ki with C = 2ufF The
resonant frequency i is 200 rad/s. At resonance t osslis

(114 = 10°°V v

{3340V {4}

{4}

Two insulating plaiaiad i Uniformiy charged in such a way that
en them is V, -V, = 20 V. (Le plate 2

is at a higher po fhe plates are separated by d = 0.1 m and gim ‘

can be tregied as targe. An electron is released from rest on X

the inner sHiface of plate 1. What is ifs speed when it hits piate 27

oW, =011 % 107 k)

/s {23 2.65 = 10¢ mis *

mis {43 1.87 x 10° m/s

—my’ =Y

y = Jﬁa 265« 10° mis
M

The resistance of a bulb Bament is 100 ©2 at a temperature of 100°C. if its temperature coefficient
of resistance be 0008 per *C, its resistance will become 200 £ at a temperature of

{1} 200°C {23 300°C

{3} 400°C {4) BOO=C

{2}
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200 = 1001 +{3.D05 « At

T- 100 = 200

T=300°C

tn an AC generator, 2 coil with B furns, alt of the same area A and total resistance R, rotates with
frequency o i a magnetic fiedd 8. The maximum vailue of emf generated in the coil is”

(13 NAB.
{3} N.AB

i

M A

(ZYNAB.R.uw
{4 NABR

The Hux linked with a coil at any instant 1 ts given by
é = 10t% — 50t = 250
The induced emfatt=3sis

(11190 ¥
(31-10V

i3}

dy

(2y-190 v
TARLAY *

B 20 B0 - 10 vl
dt

A thermocouple is made from two metals,
kept hot and the ofher is kept cold then,

iy Bismuth. if one junction of the couple is
rrent will

{1} flow from Antimony ke Bismuth at f53]
{2} flow from Anbmony o Bismuth T silely]
{3} fiow from Bismuth o Antimony at netion

{4} nat flow through the therm

i

Flonw From Antimon

The fimea by 8 ph
(1310 '8
(314 s

i3}

e,

*

Besi

cold junclion

nto come cut after the photon skrikes is approximately
2y 10's
(4310 s

1
An dlpha nucleuws of enerdgy Emuz bombards a heavy nuclear target of charge Ze. Then the

distance of ciosest approach for the alpha nucleus wilk be proportional to

1
(" 75
3} il

1113
(3}

{23

1
=
W
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Sal. —

m
7o The threshold frequency for a metaliic surface corresponds to an energy of 5.2 eV, and the
stopping potentiat for 3 radiation incident on this surface 5 V. The incident radiation lies in
[T} X-ray region {24 ultra-viclef regon

{3} infra-red region 4 visible region
Ans: (2}
Sof. i~ 208V oo A
11.2
LHtraviclet region
1. The energy spectrum of -padicies [number N{E) as a function of i-e v E ad from a
radicactive source is
{1} {2]
/\ )
N{E]
2 PE—
E,
{3} {4]
H{E] \_..
E E
= Ey
Ans: 4}
Sot.
NIE}
TZ. When _».Li? Nl barded by protons. and the resultant nuclei are Bet the emitted

particles be

{21 alpha panickes
g5 {4y gamma photons

Ans:

mihia-photon

A solid which ks transparent o visible fight and whose conductivity increases with temperature is

formed by

11} Metadfic binding 23 lonic binding

(3} Covalent binding (4 Van der Waals binding
Ans: 3}

Sof.  Covalent binding
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7
H the ratio of the concentration of electrons that of holes in 8 semiconductor is 5 and the ratic of

cufrents is % then what is the ratic of their drift velocities?

4 5
1 = 7y —
(1} - {2 A
£ 5
3 = 4y =
(3} 5 {4; p
(4}
n. 74 7
N, 5 4§, 4
Wale e M 5
Wyl i, n. 4
b a common base mode of a transistor, § collector current is 5. Qs ermit cureent of 560
ma. The value of the base current amplification factor ({1} willbe
(1344 {23 45
{3} 50 {4351
(2}
=1 -1
l;
[f=—==4%
II:u
The potential energy of a 1 kgifa froW move atong the X-axis is given by
| o
o
Wikl =| ——— |4
w5 ]
The total mechani crofof the particle 2 .F Then, the maximum speed (in m/s] is
{1}2 {23 342
(3} 2 CSRIN ]
¢
114 J
Qid J o U= 3 J
¥z

A force of —Fk acts on O, the origin of the coordinate system. The torque about the point (1, - 1)
is

(1 -F{i-J} (23 Fli- ]
(3} -F{i+]} {4y i+
(3}

= =i+ ) {-FK]

= - F(i+])
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A then circular ring of mass m and radius R is rotating about Hs axis with a constant angular
vedocity . Two objects each of mass M are attached gently to the opposite ends of a diameter of
the ring. The ring now rotates with an angalar velociy m' =

L id e + 2D

P — oy f
(ty (m + 2B} 2) m

e T — 2] T
3} — 4
3 i+ 20 ¢ }{m—:l"..-'i]
{%}
E_.EE_r .
MR = (MR + 2R '
W= ' 3 '

Lin+ 2M )

H the terminat speed of a sphere of gold {density = 185 kgfm3} is 3.2W%'s W viscous liguid
fdensity = 1.5 kg.fm3} of the same size in the same figuid.

{1} 0.2 s {2y 0.4 mis
{3} 8,133 mis {43 0.1 mis
(4}
Voo o, o)
PR PR LI
W, = 7 s
The work of 148 kJ is performed in order ko HE ne kio mole of gas adiabatically and in
this process the temperature of the gas 7 C. The gas is
(R=83Jmal K"
1} moncatomkc 1 digtamic
3} triatomec {41 a mixture of monoatomic and diatomic
(2}
146 = C AT
2o G= 27 Jhmod K
The rms value g tegric field of the light coming from the Sun is 720 NIC. The average total
energy density of Tomagnetic wave is
(1133 « 10 Jim® {2)4.58 x 10 % Jm"

SirflF {4y81.35 « 10 2 Jim®

, = 48810 "srm?

A coin is placed on a horizonkal platform which undergoes vertical simple harmonic maotion of
angular frequency o The amplitude of oscillation is graduatly increased. The coin wilf leave
contact with the platform for the first teme

{1} at the highest position of the platform {2y at the mean pasiticn: of the platform
(3} for an amplitude of % {4y for an amplifude of %

{3}

Aun® =

o By = g."m?



a3 An electric bult is rated 220 wolt - 100 watt, The power consumed By it when operated on 110
wolt will be
[1} 50 watt (2} 75 watl
(3} 40 watt 4y 25 watt

Ans: (4}

Vi ]
Sal. * = =% = Hesistance
P, P

= Py = 25 WY

a4, The anode voltage of 3 photocell is kept fixed. The wavelength & of the light falfi thode
is graduaily changed. The plate current | of the phatocelt varies as follows @
(1} {2]

{3} {#)

Ans: 3}

25, The ‘rad’ is the correct unit Used to repo ement of
{1} the rate of decay of radicactive so
{2} the ability of a beam of gamma ho & produce ions in a target
(3} the enargy defiverad by radigd {argsat.
{4} the biclogical effect of radi

Ans: (4}

86, if the binding e pef@aucieon @ ;‘;Li and JHe nauciei are 560 MeV and 7.08 Mev
respectively. the LAY
p+iLi -» 2 §He
enargy of Moton must be

(1} 39 g (23 28.24 MeV
{3347 fdy 1.46 May
Ans:  f
Sat. 8 706 -7« 560 MaV = 1728 MeV¥
the lattice constant of  this  Condution band width E:

semiconductor is decreased, then which

Band ga E,
of the following is correct? gap

Vatence badn width T rrrrrirrr e

{1} Al E. E,. E, decrease

{2 Al E,.. E, E, increase

{3} E,. and E, increase but E; decreases
4} E,. and E,, decrease E, increases

Ans: (4}



a8 In the following, which one of the diodes is reverse biased?
{t} {2

+5Y +10V

{3} {4}

-0V "

-5
Ans: {4}
89. The circuit has two oppositely connect ideal dicdes
in parallel. What is the current following in the
circu?
(13 1.33 A {(231.71
(3} 2.00 A {4y 2,37 2
Ans: {3}

Sai £ is reverse biased therefore it will act like an nc
.12
i —

= 200 A

90, A tong solenced Ras 200 turns
£.28 x 10 © weberm®. Anothefffordiapie
vaiue of the magnetic field gt

o carries & current i The magnetic field at its centre is
id has 100 turns per cm and # carries a current 3. The

{1} 1.85 = 10 * Weberim’ {23 1.65 = 10 * Weberm®
{3} 1.65 = 18 ° Weben {431.65 = 10 * Weberm®
Ans: {2}

Brig (6259 100.13)

Sat. H. w08 107 Wim'
@ 200

o1. Fi asses, sach of value m. are placed at the corners of 3 square ABCGD of side ¢, The
nt of inertia through A and paratiel ko BD is
{2y 2mi°
Imr? {4y 3 m#*
nsw {4}
Sot. i1=2Zmid2F =3md’
9z A wire elongates by ¢ mm when a load W is hanged from it. B the wire goes over a pulley and two

weights W each are hung at the fwo ends, the elongation of the wire wifl be {in mm}
(1} 62 {2} F

{3 2r {41 zero
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Two rigid boxes containing different ideal gases are placed on a table. Box A contains one mole
of nitrogen at temperature ¥, while Box 8 contains one mele of helium at temperature (7/3} T;.
The boxes are then pul into thermal contact wih each other and heat Hows between them until
the gases reach a commeon final temperature. {lgnore the heat capacity of boxes). Then, the final
temperature of the gases, T, interms of T, is

5 3
1 = 27, 23T, ==T
{117 > o (2 Ty 7o
7 3

(317 = ETc T “ETc
{4

Al =3

K| & ¥
ety ER{T' SRS ER[Tr ET':'} = [}
3
Tf$ —T
2" L

Two sphericat conductors A and B of radii 1 mm and 2 m ed by a distance of 5 cm
and are uniformiy charged. If the spheres are connected iy a © ihg wire then in equitibriem
cendition, the ratio of the magnitude of the electric fig sylace of spheres A and B is
(1)1 4 {
(3}1: 2
{4

E, 2

B, 1, 1

An inductor (L = 180 m#),
battery {E = 100 ¥} are in
shown in the figure.

= P} 02} and a L
ed in Sercs 85
ime the baltery is

Ty
=

disconnected after sh cuitygifie points A and 8. The A B
current in the circuit & circlit is —--| E—o—
{131 A {23 /e A
{3reA (450.1 A
{2}
*
i WA

ok oa o kA



