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1. Inacyclotron a charged particle 3. A circular current loop of magnetic
moment M is in an arbitrary orientation
(A) undergoes acceleration all the in an external uniform magnetic field B.
time The work done to rotate the loop by 30°
about an axis perpendicular to its
plane is
(B) speeds up between the dees (A) MB
because of the magnetic field.
MB
® 373
(C) speeds up in dee MB
© 7
(D) slows down within a dee and D) Zero
speeds up between dees
4. In a permanent magnet at room
temperature
: : (A) magnetic moment of each
2. The number of turns in a coil of inolocule {5 20
Galvanometer is tripled, then (B) the individual molecules have
non zero magnetic moment
(A) Voltage sensitivity increases 3 which are all perfectly aligned.
times and current sensitivity © domafns are partially align ed
: (D) domains are all perfectly aligned.
remains constant
<R : 5. Coersivity of a magnet where the
(B) Voltage sensitivity remains ferromagnet gets completely
constant and current sensitivity demagnetized is 3 x 103 Am™!. The
F : minimum current required to be passed
o 5.3 R in a solenoid having 1000 turns per
metre, so that the magnet gets
(C) Both voltage and current completely demagnetized when placed
sensitivity remains constant inside the solenoid is
(A) 30mA
(D) Both voltage and current (B) 60 mA
sensitivity decreases by 33% © 3A
(D) 6A
Space For Rough Work
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6.  Which one of the following nuclei has For a transistor amplifier, the voltage
shorter mean life ? gain .
T 4 (A) remains constant for all
dN frequencies
a (B) is high at high and low
frequencies and constant in the
C middle frequency range
B
" (C) is low at high and low
t—> frequencies and constant at mid
(A) A frequencies
(B) B (D) constant at high frequencies and
L © C low at low frequencies
(D) Same for all
In the following circuit, what are P and
7. The conductivity of semiconductor Q?
increases with increase in temperature {
because P
(A) number density of charge carriers
increases
(B) relaxation time increases Q
(C) both number density of charge ?
f:amers and relaxation time (A) P=0,Q=0
increase
(D) number density of current B) P=1,Q=0
carriers increases, relaxation time
decreases but effect of decrease (C) P=0,Q=1
in relaxation time is much less SRR
than increase in number density (B ExLYY
Space For Rough Work
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10. An antenna wuses electromagnetic 12. The given graph shows the variation of
velocity (v) with position (x) for a
waves of frequency 5 MHz. For proper particle moving along a straight line
N
working, the size of the antenna should T
be v
A) 15m I¥e
¢ 0 X =—p
Which of the following graph shows
(B) 300m the variation of acceleration (a) with
position (x) ?
(C) 15km 4 !
t
A) a ®) |
(D) 3km 2 e
X—>
t t
a a
11. If P, Q and R are physical quantities ) . 1T AR N
having different dimensions, which of ; \ i
the following combinations can never
be:a gl sty 7 13. The trajectory of a projectile projected
5 P from Onfxg is given by the equation
R y=x= %" The initial velocity of the
(B) PQ-R prqec;nle is
(A) ;ms-'
PQ
© R (B) 5ms!
(C) 25ms™!
PR - Q? 5
(D) R (D) i'ms‘l
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14.

15.

16.

An object with mass 5 kg is acted upon
by a force, F= (—3’i\ + 4ji\) N. If its initial

velocity at t = 0 is v = (61 — 12}) ms™!,
the time at which it will just have a
velocity along y-axis is

(A) 5s

(B) 10s

(C) 2s

(D) 15s

During inelastic collision between two

objects, which of the following

quantity always remains conserved ?
(A) Total kinetic energy

(B) Total mechanical energy

(C) Total linear momentum

(D) Speed of each body

In Rutherford experiment, for head-on
collision of a-particles with a gold
nucleus, the impact parameter is

(A) zero

(B) ofthe order of 1074 m

17.

18.

19.

Frequency of revolution of an electron
revolving in n™ orbit of H-atom is

proportional to

1
(A) )

(B) n
(C) nindependent of n

1
(D) %}

A hydrogen atom in ground state
absorbs 10.2 eV of energy. The orbital
angular momentum of the electron is

increased by

(A) 1.05x 10734 s
(B) 2.11x 10734 Js
(C) 3.16x 1073 Js
(D) 4.22x1034)s

The end product of decay of ¢, Th?3? is
5oPb?%. The number of o and P

particles emitted are respectively
(A) 3,3

4
(C) of the order of 1010 m (B) 6,
(©) 6.0
(D) of the order of 10°m D) 4.6
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20.

Two protons are kept at a separation of
10 nm. Let F and F, be the nuclear

force and the electromagnetic force
between them

) F.~F
(B) F.,»F,
O E, &P,

(D) F,andF,_ differ only slightly

22.

In Young’s double slit experiment,
using light of
wavelength A, the intensity of light at a

monochromatic

point on the screen where path
difference is A is K units. The intensity
of light at a point where path

difference is % is

(A) K
K
@ 7
21. A transparent medium shows relation
between i and r as shown. If the speed (C©) 4K
of light in vacuum is ¢ the Brewster
angle for the medium is (D) 2K
»
23. Due to Doppler’s effect the shift in
sinr wavelength observed is 0.1 A for a star
producing wavelength 6000 A.
30° 3 Velocity of recession of the star will be
sin i i
(A) 25km/s
(A) 30°
B) 10 km/
(B) 45° ®) 3
©) 60° (C) 5kms
(D) 90° (D) 20 km/s
Space For Rough Work

Physics
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25.

An electron is moving with an initial

velocity V = Vi and is in a uniform
- A

magnetic field B = Bj. Then its de

Broglie wavelength

(A) remains constant

(B) increases with time

(C) decreases with time

(D) increase and decreases
periodically
Light of certain frequency and

intensity incident on a photosensitive
material causes photoelectric effect. If
both the frequency and intensity are
doubled, the photoelectric saturation

current becomes
(A) quadrupled
(B) doubled
(C) halved

(D) unchanged

26.

27.

A magnetic needle has a magnetic
moment of 5 x 102 Am? and moment
of inertia 8 x 1076 kgm?. It has a period
of oscillation of 2s in a magnetic field

B. The magnitude of magnetic field is

approximately

(A) 1.6x107*T
(B) 0.4x107T
(C) 32x107*T

(D) 0.8 x 10T

A toroid has 500 turns per metre
length. If it carries a current of 2A, the
magnetic energy density inside the

toroid is

(A) 0.628 J/m3
(B) 0.314 J/m?
(C) 6.28 J/m3

(D) 3.14 J/m?
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28. Consider the situation given in figure. 30. The readings of ammeter and voltmeter
The wire AB is slid on the fixed rails . e ;
with a constant velocity. If the wire AB in the following circuit are respectively
is replaced by a semicircular wire, the '
magnitude of the induced current will L ICL R=100Q

LLLLL 1 [ AN
9 2k e A~ ¥y WY Vc=5°"i O l
B3 i e - SecRlTNe (A)
X v X [ x x x x @
o L X X 220V, 50 Hz
X X BXx X
R SR e (A) 12A,120V
(A) increase (B) 15A,100V
(B) remain same (C) 27A,220V
$Eohe e (D) 22A,220V
(D) increase or decrease depending
on whether the semicircle bulges
towards the resistance or away ! : yw
from it 31. Two particles which are initially at rest
move towards each other under the
action of their mutual attraction. If

29. The frequency of an alternating current dhai ¥ of TRI
is 50 Hz. What is the minimum time PULADEE AT ¥ SR S i
taken by current to reach its peak value then the speed of center of mass of the
from rms value ? system is,

(A) 5x1073s (A) 2v

B) 2.5x1073s (B) Zero

(€) 0.02s (C) 15v

D) 10x1073s D) v
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32.

33.

A particle is moving uniformly along a
straight line as shown in the figure.
During the motion of the particle from
A to B , the angular momentum of the
particle about “O’

Al
/ 0
(A)
(B)
(©
(D)

increases
decreases
remains constant

first increases then decreases

A satellite is orbiting close to the earth
and has a kinetic energy K. The
minimum extra kinetic energy required
by it to just overcome the gravitation
pull of the earth is

34.

35.

A wire is stretched such that its volume
remains constant. The Poission’s ratio
of the material of the wire is

(A) 0.50
(B)
©)

(D)

-0.50
0.25

-0.25

A cylindrical container containing

water has a small hole at height of H =
8 cm from the bottom and at a depth of
2 cm from the top surface of the liquid.

The maximum horizontal distance
travelled by the water before it hits the
ground (x) is

(A) 8cm
(A) K
(©) 13K (C) 4cm
(D) 22K (D) 6cm
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36. An inductor of inductance L and 38. The phenomenon involved in the
resistor R are joined together in series reflection  of  radio-waves by
and connected by a source of ionosphere is similar to
frequency ©. The power dissipated in (A) reflection of light by plane mirror
the circuit is (B) total internal reflection of light in

air during a mirage
R2 + @?L? . i
(A) ; (C) dispersion of light by water
; molecules during the formation
V“R . :
R, e . of a rainbow
®B) Ryl : o
(D) scattering of light by air particles
V
© R+ol2
39. A point object is moving uniformly
VIR towards the pole of irror of
(D) owards the pole of a concave mirror o
: QR" + 0?2 focal length 25 cm along its axis as
shown below. The speed of the object
2 l _ _ h is 1 ms™\. At t = 0, the distance of the

37. An electromagnetic wave is travelling object from the mirror is-50' cn. The
in x-direction with electric field vector average velocity of the image formed
given by, by the mirror between time t = 0 and
s , A t=025sis:

Ey = E,; sin (kx — ot) j. The correct

expression for magnetic field vector is i Y=l

(A) By =ECsin (kx - ot) ] 5

B) B,=E,C sin (kv— of) k L 50 cm K

(A) 40cms™!

> Ey A

(© B,=Tsin(kr—at)j (B) 20cms!

E (C) Zero

. [FE _2 = A

(D) B,= C sin (kx - ot) k (D) Infinity
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40. .00 B BT D3OS 38° AT, 42° 2. BITY, TpoAHNod LU DR
S 62° BReSBY W BB RE Soedd 3% cdrord ABC 8,00
IIIomen Mdudedn 44° SN, TYohosy Beods. TS o
TG0 wet 8RR dued Beodmon B, TBHOT0 RO FORY,

83 TS EoesSR, ? R
400 f-----
(A) 30° |
P(N/m2)
(B) 40°
100----5 C
©) 49° 5 i
X 5 o
(D) 60 V = (inm?)
(A) 7507

41. LT r{rawmodasi Ve0I9, (B) -1250J
ROONIONS,.  BINSINGS, oI
ROCINGS ? s okd

(D) 12501)
(A) 0 °C 2e03 RS woxy) 4 °C
Qe03 RS W3 RTINS,
il 3 " a0 43. 27 °C o TTRITYLOT wotd Feeo*
®) Srates iy, - 0, wdom AT LIBOY
N costohy  Dedond.  eded
(©) 0 °C 2603 MPS woRy 4 °C ST, Qoeietaey | e
DEOR TR WO IS, e
(D) 4 °C 208 TEIS woxy neeod (A) mﬂ
$%0 Roed (B) 450R
TOORITONRTO0T B
. (C) 750R
S lamn) sazdd ARz
SNCWRIT.. (D) 1050R
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40.

41.

A certain prism is found to produce a
minimum deviation of 38°. It produces
a deviation of 44° when the angle of
incidence is either 42° or 62°. What is
the angle of incidence when it is
undergoing minimum deviation ?

(A) 30°
(B) 40°
(€) 49°

(D) 60°

An aluminium sphere is dipped into
water. Which of the following is true ?

(A) Buoyancy will be less in water at
0 °C than that in water at 4 °C

(B) Buoyancy will be more in water
at 0 °C than that in water at 4 °C

(C) Buoyancy in water at 0 °C will
be same as that in water at 4 °C

(D) Buoyancy may be more or less in
water at 4 °C depending on the
radius of the sphere

42.

43.

A thermodynamic system undergoes a
cyclic process ABC as shown in the
diagram. The work done by the system
per cycle is

r

400 -----

t

P(N/m2)

100 f----5 C

v

5 10
V — (in m?)

(A) 7501
(B) -12501]
(©) -7501
(D) 1250)

One mole of O, gas is heated at

constant pressure starting at 27 °C.
How much energy must be added to

the gas as heat to double its volume ?
(A) Zero

(B) 450R

(C) 750R

(D) 1050R
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4. oo O¥3Q oY Tond WoIdonI 47. RFP wOEY DY
(SHM) TROTOT &sRBIHBoD T, 300N,
goTTo0ssy) 0.5 Hz uod3d. 10 kg (A) DCS)‘G‘ BT T0T,Bod Q'%F‘b«
opt-Tevble o] Zsalm s e xo%m
ARCONG. WTBEOXD SRWBOD FoTsF
BRoOWTNS F,THeD o, oo ek g i e
(A) 1m (C)  Rosen HooE D AODTBI)
L S (D)  d,Towes Boo w0 Aobdalay
(C©) 1.5m 3
(D) 0.lm
48. 2.0 D 8RS GO, IR, I3
45. N0t BTN REZYy = 2 sin (%J cos B TR ) DB, T DI
LTSRN & RowogSIY
(48nt). 200D Fper I ©©T 3T DB, FReOBINS
WIS FRBOS 5,063 FRerNadss 030
(A) 7.5 units
(B) 1.5 units 3V
(C) 22.5 units T
(D) 30 units
\%
46. SR douSHS DEE TR, 20 i
BRehn e BIWRIDI IR,
T8 ), ? . 6A
1Q 10 linA =—»
w TING, D3 8RBT D), o8
12v] 303 19 < 3ia WO (emf) W) S0308 BReFY
3
P Yoy A) 3V,20
(A) 0.2A (B) 3V,0.5Q
(B) 03A
© 04A (C) 6V,20
(D) 0.1A (D) 6V,0.5Q
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44. A piston is performing S.H.M. in the
vertical direction with a frequency of
0.5 Hz. A block of 10 kg is placed on
the piston. The maximum amplitude of
the system such that the block remains
in contact with the piston is

(A) 1Im

(B) 0.5m
C). 15m
(D) 0.lm

45. The equation of a stationary wave is
y = 2 sin [%] cos (48nt). The

distance between a node and its next

47.

48.

Kirchhoff’s junction rule is a reflection

of

(A) Conservation of current density
vector

(B) Conservation of energy
(C) Conservation of momentum

(D) Conservation of charges

The variation of terminal potential
difference (V) with current flowing
through a cell is as shown

antinode is
(A) 7.5 units t
(B) 1.5 units W
(C) 22.5 units T
(D) 30 units . V
(in Volt)
46. In the given circuit, the current through >
2Q) resistor is b A
1Q 1 ImA —>»
1.2 V_J_ i e | The emf and internal resistance of the
'|‘ 3as RO Lo cell are
20 (A) 3V,20
(A) 0.2A
(B) 3V,0.5Q
(B) 0.3A
(C) 04A (©) 6V,2Q
(D) 0.1A (D) 6V,0.5Q
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49. LR CIRe0IT* T, c3RENFPOETY, 51. 0@ SRemn TIRERY 2 cm ©0308Q,
DT, EeBII), EoeRamor 240 cm VORTINT. ¢ SReTT TYRY IRODI
VT REReOT LI BRODT. DI,F PRPY - 10 V 0y + 30 V
2Q deegsR OB, dreds ZRRmoo3s QUIT. & TR LRIV TNV SRODS
WOPBA, FeOrTON BERed3 2,303 DT, Fe3, Y,

o033 120 cm R wEeaross. n
DT, EREBT €30308 BT, (A) 500 V/m
A) 4Q (B) 1000 V/m
Y- 2 (C) 2000 V/m
©) 1Q

D) 3000 V/
(D) 050 (D) ,

50. JeRBI WITY, ‘O’ Feor,TYTOI 5. A 3 B A S@03 I3 ook

50383, G
| |30 pF
|
e
| 1T
100pF 100 pF A
B
7 Kl S0pF) ) ]
A TR 2t
5 1l (A) 50pF
B 1R
®) pF
3 Kol 3P
© TR
C) 150 pF
™ nl ( p
12R (D) 300 pF
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49. In a potentiometer experiment, the 51. Two metal plates are separated by
balancing point with a cell is at a 2 cm. The potentials of the plates are
length 240 cm. On shunting the cell

; d — 10 V and + 30 V. The electric field
with a resistance of 2Q, the balancing
length becomes 120 cm. The internal between the two plates is
resistance of the cell is (A) 500 V/m
(A) 4Q
B) 20 (B) 1000 V/m
© 1Q (C) 2000 V/m
(D) 0.5Q
(D) 3000 V/m
50. The magnetic field at the centre ‘O’ in
the given figure is
52. The equivalent capacitance between A
and B is,
| |129PF
| 1
i 100pF 100 pF ¢A
i o LW § :
| A 3R 50 pF ) | 1E
gL
5 Kl
(B) 12 R (A) 50pF
100
o b ®) 3 pF
) iom
C) 150pF
: I © p
®) 1R (D) 300 pF
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53.

C U AT, FIVT oIS Q
DR, TFBO0T DT, TAFRAOICING.
2C 7T TROE,FOTN DE, NN -
RevRE  UESR)  Hede  Gooss

55. SR Zow0,T 30303 TdNS BRTIY)

1:3:5 0D oPnd ogs 0TI
5:3:1. BTG, BJYNY W, CReTH
LR0TOSY,

IZNT0BTTON  WOORTINT. B
QQ
)23 B) S5:3:1
Q 3Q
B 372 (©) 1:15:125
Q 2Q
© 373 (D) 125:15:1
Q 4Q
56. 2Q IReesc DR, TBBIR q, WY
54. admyn ods Iny A oo, q, BRPOTE, M. 3BI030 20ER
[ER T ARTHIFp FABROCIPNG. DD, TOTEINCI)  woTIW),  B0ITTY,
STNR, IT SRBHY, AW, T)TT) TRUNOICRNG. WO ¥ & 2TRP
neadecsoNs. DR DT, TSI SRS WwoR)
(A) 2CRFT oww, WoTI wWE &3, QFmN, ~IoM
9,
BUEYNT.
(B) wdnyE ©dd Iny wmd (A) 4
TN,
2 (B) 2
©) s  Rows, Foz,Iodn
SHTRRIT Foedd 93000 STONT. © 1
(D) am,03 To© zssamnés (Ocmiggsa‘ .
TOoD) (D) 0.5
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53. A capacitor of capacitance C charged §5. Masses of three wires of copper are in
by an amount Q is connected in the ratio 1:3:5 and their lengths are in
parallel with an uncharged capacitor of A _ _
capacitance 2C. The final' charges on the ratio 5:3:1. The ratio of their
the capacitors are electrical resistance are
(A) %% (A) 1:3:5

3
(B) %§ (B) 5:3:1
©) g’g (©). 1:15:425
3
4 15-
) Q,ﬁ (D) 125:15:1
5* 8
Though the electron drift velocity is 3 e
56. A certain charge 2Q is divided at first
small and electron charge is very into two parts q, and q,. Later the
small, a conductor can carry an charges are placed at a certain distance.
appreciably large current because If the force of interaction between two
(A) electron number density is very Sherges 2 e ten
Q
large g N
9
(B) drift velocity of electron is very
(A) 4
large
(C) electron number density depends N2
on temperature ). 1
(D) relaxation time is small (D) 0.5
Space For Rough Work
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57. m BH0d BB I q DR,THB

BT 0D maaq AHded
T, tieg) E B3¢ 239,03 g&o&dg,ug_’
©I030 BT, IOFREVICONT. y TRS
BT F03T e VRS BWos agom
(A) qEy?
(B) qE%
(C) gqEy

(D) ¢’Ey

eRdey AN IBTY

) ()
ARIII) ROIRNTE. ©nt & T
QF0,TY, TRRTTN

-5

SRR,

(A) wo D 072, TOBZI)

(B) wossy ePIWIT ©od
LR, EOBBR, BROPDROYOE,.

C) PIII VIPIRIS ©oT
WORFE,.

(D) wod@tﬂo (T lamp) ngmﬁaagﬁm
SROPIROPYOL .

59. aOESSR (V) oBE Posmn

ST, LTINS, UI,TY, Toew,
TODRTRY x-8E Hedd MOTSITONS.
gt ok, DX €63, E o a:!o:mtatg
ToWORATOZ NPT FOCINS ?

»

T

(in Volt) 24

@®i®

) .-6—---

— e -

a
L

3. Taws
x(inm) —»
(A) E,>Ep>Ec>Ep

(B) E,=E;andEz<Ej
(C) Eg=EpandE, <E.
(D) E,<Ep<Ec<Ep

wWOBE)  WRC  B[IeIWOE QTR
e'.)cb‘cmﬂemd dsaszim DT, 0P
BRI Rorad. word  Hed
DT,TONT BENY IBODT  0ITBI)

Teipoon déwgo:b DT, D23 Fgazw,

(A) oInYde A VesmY ot
Tmytogd.

(B) onaycde QY JezBO ot
saoIRMIT. e

© aﬂzayiw&do. P
sasoRRED.

(D) oIt WBCHTHIRIOPOY, .
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59. The figure gives the electric potential
§7. A particle of mass m and charge q is V as a function of distance through
four regions on x-axis. Which of the
placed at rest in uniform electric field following is true for the magnitude of
the electric field E in these regions ?
E and then released. The kinetic energy
attained by the particle after moving a 1 4T
3 g v
distance ¥ is (in Volt) 2 i
1
®)!®):
(A) qEy? ®§i ©. 3
P i Sh o
(B) qE% x (inm) —>
(A) E,>E,>E.>E
(C) qEy A&~ 7 ~p
(B) E,=E;and E; <E;
(D) q’Ey
(C) Eg=EpandE, <E_
() E,<Ey<Ec<E,
§8. An electric dipole is kept in non-
uniform  electric field. It generally 60. A system of two charges separated by
: a certain distance apart stores electrical
i i potential energy. If the distance
between them 1is increased, the
(A) A force and torque potential energy of the system,
A) increases in any case
(B) A force but not a torque ) ¥
(B) decreases in any case
(C) A torque but not a force !
(C) may increase or decrease
(D) Neither a force nor a torque (D) remains the same
Space For Rough Work
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