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PHYSICS

The value of acceleration due to
gravity at a height of 10 km from the
surface of earth is x. At what depth
inside the earth is the value of the
acceleration due to gravity has the
same value x ?
(A) Skm

(C) 10km (D)

(B) 20km
15 km

Young’s modulus of a perfect rigid
body is

(A) zero

(B) unity

(C) infinity

(D) between zero and unity

A wheel starting from rest gains an
angular velocity of 10 rad/s after
uniformly accelerated for 5 sec. The
total angle through which it has turned
is

(A) 25rad

(B) 100 rad

(C) 25mrad

(D) 50 nrad about a vertical axis

Iceberg floats in water with part of it
submerged. What is the fraction of the
volume of iceberg submerged if the
density of ice is p; = 0.917 g cm™ ?
(A) 0917 (B) 1

(C) 0458 (D) 0

5.

6.

A sphere, a cube and a thin circular

plate all of same material and same

mass initially heated to same high

temperature are allowed to cool down

under similar conditions. Then the

(A) plate will cool the fastest and
cube the slowest.

(B) sphere will cool the fastest and
cube the slowest.

(C) plate will cool the fastest and
sphere the slowest.

(D) cube will cool the fastest and
plate the slowest.

In an adiabatic expansion of an ideal

gas the product of pressure and -

volume.

(A) Decreases

(B) Increases

(C) Remains constant

(D) At first
decreases

increases and then

A certain amount of heat energy is
supplied to a monoatomic ideal gas
which expands at constant pressure.
What fraction of the heat energy is
converted into work ?

A 1 (B)

© (D)

TATS)
<gln W
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A tray of mass 12 kg is supported by
two identical springs as shown in
figure. When the tray is pressed down
slightly and then released, it executes
SHM with a time period of 1.5 s. The
spring constant of each spring is

12 kg

(A) 50 Nm™!
(B) 0
(C) 105 Nm™!
(D) =

A train whistling at constant frequency

B ?

n’ is moving towards a station at a
constant speed V. The train goes past a
stationary observer on the station. The
frequency ‘n’ of the sound as heard by
the observer is plotted as a function of

time ‘t’. Identify the correct curve

Wy G /\
—— ey |
= bF @), P
S

11.

12.

A point charge ‘q’ is placed at the
corner of a cube of side ‘a’ as shown in
the figure. What is the electric flux

through the face ABCD ?
c
" &
2 5
H G
ol ¢ 2
A) 0 B
(A) ® Zae
o o =
© 6 ¢, )5 &g

The electric field lines on the left have
twice the separation on those on the
right as shown in figure. If the
magnitude of the field at A is 40 Vm™,
what is the force on 20 uC charge kept

atB?
e Tt | T e O TS S

BP - =

:“:Z:

(A) 4x10%Vm!
(B) 8x10*Vm™!
(C) 16x10*Vm!
(D) 1x10%Vm!

An infinitely long thin straight wire has

uniform charge density of ;Ii x 1072 em™.
What is the magnitude of electric field
at a distance 20 cm from the axis of the
wire ?

(A) 1.12x 108 NC!

(B) 4.5 x 108 NC!

(C) 2.25x 108 NC!

(D) 9x 108 NC™!
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13.

14,

15.

A dipole of dipole moment ‘P’ and
moment of inertia I is placed in a

uniform electric field B. If it is

displaced slightly from its stable
equilibrium position, the period of
oscillation of dipole is

PE |

The difference between = equivalent
capacitances of two identical capacitors
connected in parallel to that in series is
6 uF. The value of capacitance of each
capacitor is
(A) 2pF
(C) 4uF

(B) 3pF
(D) 6 pF

Figure shows three points A, B and C

in a region of uniform electric field E.
The line AB is perpendicular and BC is
parallel to the field lines. Then which
of the following holds good ? (V, Vg

and V. represent the electric potential

- at points A, B and C respectively)

Y W VY ¥V ¥ N

(A) V,=Vg=V,
(B) V,=Vg>V,
(€) V,=Vg<V,
(D) V,>Vg=V,

16.

17.

18.

19.

When a soap bubble is charged ?

(A) Its radius increases.

(B) Its radius decreases.

(C) The radius remains the same.

(D) Its radius may increase or
decrease.

A hot filament liberates an electron
with zero initial velocity. The anode
potential is 1200 V. The speed of the
electron when it strikes the anode is
(A) 1.5x10°ms™!

(B) 2.5x10°ms™!

(C) 2.1x10"ms™!

(D) 2.5x108ms™!

A metal rod of length 10 cm and a
rectangular cross-section of 1 cm x %cm is

connected to a battery across opposite
faces. The resistance will be
(A) maximum when the battery is

]
connected across 1 cm x 5 cm

faces.
(B) maximum when the battery is

connected across 10 cm x % cm

faces.

(C) maximum when the battery is
connected across 10 cm x 1 cm
faces.

(D) same irrespective of the three
faces.

A car has a fresh storage battery
of em.f. 12 V and internal resistance
2 x 1072 Q. If the starter motor draws a
current of 80 A. Then the terminal
voltage when the starter is on is

(A) 12V (B) 84V

(C) 104V (D) 93V
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20. A potentiometer has a uniform wire of 23. I-V characteristic of a copper wire of
length 5 m. A battery of emf 10 V and length L and area of cross-section A is
negligible internal resistance is shown in figure. The slope of the curve
connected between its ends. A becomesl
secondary cell connected to the circuit
gives balancing length at 200 cm. The
emf of the secondary cell is
A) 4V (B) 6V I TR e

(A) More if experiment is performed
© 2v (D) 8V at higher temperature.
(B) More if a wire of steel of same

21. The colour code for a carbon resistor dlmen:slon o el gt
of resistance 0.28 kQ + 10% is © !‘ess s e i

. increased.
(A) Red, Grey, Brown, Silver (D) Less if the length of the wire is
(B) Red, Green, Brown, Silver increased.
(C) Red, Grey, Silver, Silver
. 24. In the given figure, the magnetic field
(D) Red, Green, Silver at ‘0’

22. Each resistance in the given cubical I e >
network has resistance of 1 Q and r 7
equivalent resistance between A and B is 2 l_l'.lpl_‘_u_ﬂl 4 ip’_ol 11_.,1

A 27w ® 10T I
3h Mol o 3ML B
© 3% e @) 37  4nr
25. The magnetic field at the origin due to
a current element idl placed at a point
with vector position Tis
5 . = : = =
A) zQ (B) %n (A) Bl dixr ®) Kol r xdl
4n 4n
(O E. ID) S0 o Ml @ix? i T xd
€) st B Gu A
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26.

27.

28.

A long cylindrical wire of radius R
carries a uniform current I flowing
through it. The variation of magnetic
field with distance ‘r’ from the axis of
the wire is shown by

BY B
(A) _\ (B) \
TR =R 3
B4 B
(©) 2, (D) :
R R: . r-R= ;

A cyclotron is used to accelerate
protons (iH). Deuterons (;;"H) and

a-particles (;He). While exiting under
similar conditions, the minimum K.E.
is gained by

(A) a-particle

(B) proton

(C) deuteron

(D) same for all

A paramagnetic sample shows a net
magnetization of 8 Am™' when placed
in an external magnetic field of 0.6 T
at a temperature of 4 K. When the
same sample is placed in an external

29.

31.

The ratio of magnetic field at the
centre of a current carrying circular
coil to its magnetic moment is ‘x’. If
the current and the radius both are
doubled. The new ratio will become
(A) 2x

(B) 4x

(©)

o= &=

(D)

In a permanent room
temperature

(A) Magnetic moment
molecule is zero.
The individual molecules have
non-zero  magnetic moment
which are all perfectly aligned.
Domains are partially aligned.
Domains are all perfectly
aligned.

magnet at

of each

(B)

©
(D)

A rod of length 2 m slides with a speed
of 5 ms™! on a rectangular conducting
frame as shown in figure. There exists
a uniform magnetic field of 0.04 T
perpendicular to the plane of the
figure. If the resistance of the rod is
3 Q. The current through the rod is
X % X

magnetic field of 0.2 T at a temperature x x
of 16 K. The magnetization will be
1 X X X X x
(A) 7 Am™! \' 2m
_ X X X X X
2
(B) 3 Am™! X X X X X
(C) 6Am™ (A) 75mA  (B) 133mA
(D) 2.4 Am™! (C) 075A (D) 133A
Space For Rough Work
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33.

34.
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ROORO Fyeomw DT FT wWUE wel

TosResY SN,
(A) 0.6V (B) 12V
(C) 30V (D) 03V

B Bt 8L SOoRVEQC, L 302 R e
SRS Fpedees® TN 30 V, 110 V
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C L
|1 R

11 l"lllIﬂM]—
L-3ﬂ Va— 10V 60V
¥
L

(A) 100V (B)200V (C) 70.7V (D)141V

R-L 2or@vw I&o* @aﬁq}d% Sljleviag
3,008 Tremdon 2 Q «00, Teendod
m‘aaada‘% 1

(A)2Q (BNZQ (C)05Q ('D)% Q

B FYNS PoBYEYR LoD ¥R
23,2

0.5 mH =— 20 uF

159.2 Hz
15910 Hz

(A) 1592Hz (B)
(C) 1592Hz (D)

36.

37.

38.

20 W/em? 3,2003000008 W98 2.000
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womh peor T 3PoT e I e
Lo XoDXIT. =& Ndorrt VL ¢
:beqd Hoeed et Xoden,

(A) 2x1075 kg ms™!
(B) 1x10°kgms™!
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T 0wy
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BRS ock03S.
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BRT RO
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TR0 KOCI0IE.
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(C) 90°-A (D) 180°-2A
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32. The current in a coil of inductance 36. A light beam of intensity 20 W/cm? is
0.2 H changes from 5 A to 2 A In incident normally on a perfectly
0.5 sec. The magnitude of the average reflecting surface of sides 25 cm x 15 cm.
induced emf in the coil is The momentum imparted to the surface
(A) 06V ®B) lav by the light per second is
(©) 30V (D) 03V
(A) 2x10°kgms™!
33. In the given circuit the peak voltages (B) 1x10°kgms™!
across C, L and R are 30 V, 110 V and 5 A
60 V respectively. The rms value of the (G0 U
applied voltage is (D) 1.2x 107 kg ms™
C L R
| 1 | | l 37. An object approaches a convergent
v 1ov 60 V lens from the left of the lens with a
uniform speed 5 m/s and stops at the
= focus, the image
(A) 100V (B) 200V (A) moves away from the lens with
© 707V (D) 141V an uniform speed 5 m/s.
(B) moves away from the lens with
34. The power factor of R-L circuit is % an uniform acceleration.
from the | ith
If the inductive reactance is 2 . The ik Mot AL e
. . non-uniform acceleration.
value of resistance is
(A) 2Q (B) \ﬁn (D) moves towards the lens with a
1 non-uniform acceleration.
C) 05Q D) =Q
©) (D) 2
38. The refracting angle of a prism is A
35. In the given circuit, the resonant and refractive index of material of
frequency is e A e
' prism is cot 5. The angle of minimum
deviation is
0.5 mH = 20 pF (A) 180°-3A
(B) 180°+2A
(A) 1592Hz (B) 1592 Hz (C)- 90°-A
(C) 1592Hz (D) 15910 Hz (D) 180°-2A
Space For Rough Work
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39. NS deoni3nd eI somsy P 42. odor's 08 aesd nod T odeenmd)
WOTDITL, CRTOSRR0RIT O, Aesd ol ¥ I IRDT TRd
ERe0TNG. SRS iy Tds o, 16 1.2 m 2eebrioBod ©ne 2.4 mm 28,
om TPEACIT A XA, OP | pm o %) 1.5 SRS Ao, of
Beadosy esmmrioacd BONT $0reRY Ay o > SBOY e Sadcnl
e S s SCBCERHT B, 3¢80rarAVITHS eSS
it e e ot 400G ZODY, WRM, Ied0n

i R, R TG, LOTORE MFTQLSRS ?
AP (A) 2mm (B) 0.5mm
0 P (C) 0.125mm (D) 0.25 mm
—12 i
(A). 126t - (B). .24cm v WMH-MWW
(C) 36em (D) 48cm i e = i
(A) 03A  (B) 33A

40. P, P, %) P, sweth ghocaneinivay (C) 626A (D) 10A
e 44. NI oo dems e od w8
TORANG. Py 1) P, 05, 45° does ¥ phiess “ S Q&%de ;d
%) P, %) P, a0, 45° daFud. 128 s Qe
e o e WETTORE) wmgzs I, L &% I,
80rsy P, soee) Smsrieond, P, oo B oI R v, 1y, ¥; I
TRRICHRS £ 07303 2008 ) 2 eFJobRy Irws 1, 2 B 3 §
(A) 128 Wm2 (B) 0 SERING S, e
©€) 16Wm2 (D) 64 Wm= LN D

76

41, U@ dowrivRy 3.4 m TROTY G
QORANG. INIT rfS TPYOre 3 a2
1 minute of an arc. noE O3 BRThOT e o

“ (A) 7=7,=R 1],
& oodEe  sowneRy  RFFON
ROTOIRLIETD 7 R R
(A) 108km (B) S5.4km v R 7 .
(C) 18m (D) 376m @) 1=y R 1, =1,
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39.

409

41.

The following figure shows a beam of
light converging at point P. - When a
concave lens of focal length 16 cm is
introduced in the path of the beam at a
place shown by dotted line such that
OP becomes the axis of the lens, the
beam converges at a distance x from
the lens. The value of x will be equal to

0; P
i'l—12 cm —DI
[
(A) 12cm (B) 24cm
(C) 36cm (D) 48 cm

Three polaroid sheets P, P, and P, are

kept parallel to each other such that the
angle between pass axes of P, and P, is

45° and that between P, and P, is 45°.
If unpolarised beam of light of
intensity 128 Wm™ is incident on P,.
What is the intensity of light coming
out of P, ?

(A) 128Wm™2 (B) 0

(C) 16 Wm=2 (D) 64 Wm™

Two poles are separated by a distance
of 3.14 m. The resolving power of
human eye is 1 minute of an arc. The

- maximum distance from which he can

identify the two poles distinctly is
(A) 108km (B) 5.4km
(C) 188m (D) 376m

42.

43.

In Young’s Double Slit Experiment,
the distance between the slits and the
screen is 1.2 m and the distance
between the two slits is 2.4 mm. If a
thin transparent mica sheet of thickness
1 um and R.I. 1.5 is introduced
between one of the interfering beams,
the shift in the position of central
bright fringe is

(A) 2mm (B) 0.5 mm

(C) 0.125mm (D) 0.25 mm

The de-Broglie wavelength associated
with electron of hydrogen atom in this
ground state is
(A) 03A
(C) 626A

(B) 33A
(D) 10A

The following graph represents the
variation of photo current with anode
potential for a metal surface. Here I, I,

and I, represents intensities and ¥,, v,,
Y, represent frequency for curves 1, 2

and 3 respectively, then
4 Photo Current

Q7
0

Anode Potential ’
(A) v,=7,andI, =1,

(B) v,=y;andI, =1,
©) y,=y1,and] =1,
(D) v,=v;and], =1,

Space For Rough Work
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45. H-erods n' e g aoxodoos 48. QU Jp RIS 10 nm IRCSY
STRFT P 0P NS iR QORNG. F, 33 F, one 3aoas
”“’mid“d’?"? Toew WO (FRIHO W) L)
(A) lll QTEF WodecH WUTHNGY, WY
®) ; SEODT Bowors,
© n’ i
(D) n e vBLOLITNY, (A) F =F,

(B) F,>>F,
C) F <<F
46. Humm:oiaﬁcdm;—h(hwgcvﬁ s
B (D) F, &, F, nv 333 30
ATD0%) Tn, St RS (K.E.) SR, 4 3 3 P
(A) 435eV (B) 1.51eV 5% o
(C) 34eVv (D) 68eV

47, SN BORIDLS o ST daddaily | P L U
U I Toved ¥d SHNTING. ot (A)  ©r0IIQ IR
FReoATS U T, A, B &) C yond RRNBCIRIOIT.

TRRRE ¥ B[IPRT  SRSNYR) (B) @wmride S0, §CDRTRY
i (C) SRR an,in,e
B Aok TR ©h  ToSIFSRLcm
A - > v
¢ ——— x BrREeRIS.
(D) SR eI T, e,
C
ﬂb%mnﬁ. wmﬂdodnmgd.
(B) A' 3¢ riomgmond % C' 3
- BIFFTNG. 50. .00 Se@cdn D30 TRUTRONT BGF
(C) A" 5Q, S3xgonc 2 B' 3, gotom, 15 SAFWNS. 30 SwFT
roFFONCS. EABONG, VOOV LB
(D) C' 39, sLoNS I B' 1Y,
ORI, (A) 025 (B) 0.5
(C) 0.75 (D) 0.85
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45.

46.

47.

The period of revolution of an electron
revolving in n' orbit of H-atom is
proportional to
(A) n?

1

® 5

© o’
(D) Independent of n

Angular momentum of an electron in
hydrogen atom is % (h is the Planck’s

constant). The K.E. of the electron is
(A) 435eV  (B) 1.51eV
(C) 34eV (D) 6.8eV

A beam of fast moving alpha particles
were directed towards a thin film of

~ gold. The parts A, B and C of the

transmitted and reflected beams

48.

49.

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

force and the electromagnetic force
between them

(A)
(B)
©)
(D)

E=F
1'7"1 >> Fn
Fe << Fn

F, and F_ differ only slightly

During a 3~ decay
(A) an atomic electron is ejected.

(B) an electron which is already

present within the nucleus is

Physics
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corresponding to the incident parts ejected.
A, B and C of the beam are shown in 4
the adjoing diagram. The number of (C) A neutron in the nucleus decays
alpha particles in emitting an electron.
(D) A proton in the nucleus decays
U 3 I emitting an electron.
3 - - Al
50. A radio-active element has half-life of
c 15 years. What is the fraction that will
(A) B V:fl“ be minimum and in C decay in 30 years ?
maximum .
(B) A' will be maximum and in C' (A) 0.25
minimum
(C) A’ will be minimunt and ifi'B’ B) 05
maximum (C) 0.75
(D) C' will be minimum and in B'
maximum (D) 0.85
Space For Rough Work
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51.

S2.

53.

wemd 220 V A.C. obiy A 0% B
VODT  FWE dWMWF  SoBUBY,
doeRTRnd. movE C 8 wHODYS
peders’ V 330 9

As Dt
220V J: V=2
AC
B* :
(A) 220V (B) 110V
© o (D) 220\2V
B9t 20eOATLT LT SOBVEY
P b3 Q 3 13
; P
0 Q

(A) P=1,Q=0 (B) P=0,Q=1
(©) P=0,Q=0 (D) P=1,Q=1
LOHTEEYN FoIE Sog )

(A)
(B)

QUM T3 Fromons.

gorNgol WOFNNE wEw 25
ngs maa‘p "%%mm SoTons
(a509)..

T0E AE P 7500 TR0, I
8,300 F AT 86

©
(D)

“.

RO FXIRTIT  Jeos sosmq

2 d ©Rohon WeTraTOONT. esYricd
TN BRCDToZD O35, .técs oY)
ROTT 080, gmﬁaﬁi B0l

xx' Boed8 0BT WERTHOLI,

SN CINT M, T XRLIROIT 7

A-1
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51. A 220 V A.C. supply is connected 54. Two long straight parallel wires are a
between points A and B as shown in
figure what will be the potential
difference V across the capacitor ? - equal currents flowing out of the plane

distance 2 d apart. They carry steady

Ae DI of the paper. The variation of magnetic

ZiOCV C—=Vy=9 field B along the line xx' is given by

B'
(A) 220V
(B) 110V
<€ o

(D) 2202V

52. In the following circuit what are P and

Q"

P
0 Q
(A) P=1,Q=0
(B) P=0,Q=1
(€) P=0,Q=0 | W: 2 :(-
(D) P=1,Q=1 i

53. A positive hole in a semiconductor is
(A) an anti-particle of electron.

(B) a vacancy 'creatcd when an
electron leaves a covalent bond.

(C) absence of free electrons.
(D) an artificially created particle.
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‘Phvrirs 10 A_1



55"

57.

womd  ADoBETE 3o  Iodod  Tod
(0.3 £ 0.003)g, &, (0.5 + 0.005) mm
DB g (6 = 0.06) cm. wn”
O, I wdEohd, evoinm  oX

e deex R, ?
(A) 1 (B) 2
<€ 3 (D) 4

%0t Bt IRHTYIT Pttt
DL ASeDYTOTON, SwT SorLonTR)
QoW wy  Fomdhodo 20 - sec.
m;gé. oxdesc’  WOmoN
eI Yo oD Hoedow
Iicodeomd Tsbo 30 sec. &SNS
SRGeT'  woTydobQomert
ez LoneR) oW IRRERWT FTODH
(A) 25sec (B) 60 sec

(C) 12sec (D) 10 sec

OOWTIN  WeEbETOT Jwod  JFeny
12 ms™! 9. waF SHkdotn Fharoos

TORT 8@ WYAsQRY 12 ms™! w30,

BOIRY. I IArERYLD
O30 oINS 489 Eedoday
LRCHITNIS ?

(A) 30° esFo sdn
(B) 45° pssro sadnt

(C) 30° ByFboes wedrt
(D) 45° WFOT sairt

58.  .0m0 Jodom vy S BT, © JodeL

59.

60&

WO BOODTY T8 ‘m’ AWT word
grof W adgomd WOHI) S
BRBEADS Dezs TR W3NS,
geo) F 300, v’ Sencd, wWormen,

Brom e L) WP SATOIT.
(T 308cHQTHR 393)
(A) T (B) T—# (C)T+# (D)0

WOTD TR T, ToIEY, QPOTNTD)
NS0 word woiREEg, e AD

Setodrog  BOIS. ¢ wow

'mqm%% TG, F T3 =TI

Ay 2 L@yt (IO e @

wWord  FWHD AR  WPEETs
Fdod Tododn 2 kg wE) eaRy X-Y
IIong, wWIng Jecorm zort
SBINT. x-BT T T0 BB BT,
[, = 02 kg m? 3 y-e8 I &0
x@E% @Y, [, = 0.3 kg m® oA
0 Swws Tood J/eers zone 3t
COWIRNTE 8T W 3od
BRIIFCERFY_ ©NG.

F4

/._0 - > X
B 4

y

(A) 50cm
(C) 38.7cm

(B) Scm
(D) 31.6cm
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SS.

57.

A cylindrical wire has a mass
(0.3 + 0.003)g, radius (0.5 £ 0.005)
mm and length (6 + 0.06) cm. The
maximum percentage error in the
measurement of its density is

(A) 1 (B) 2
© 3 (D) 4

At a metro station, a girl walks up a
stationary escalator in 20 sec. If she
remains stationary on the escalator,
then the escalator take her up in 30 sec.
The time taken by her to walk up on
the moving escalator will be

(A) 25sec (B) 60 sec
(C) 12sec (D) 10sec

Rain is falling vertically with a speed
of 12 ms™'. A woman ridés a bicycles

with a speed of 12 ms™! in east to west
direction. What is the direction in
which she should hold her umbrella ?

(A) 30° towards East
(B) 45° towards East

(C) 30° towards West

(D) 45° towards West

58.

59.

One end of a string of length ‘I is
connected to a particle of mass ‘m’ and
the other to a small peg on a smooth
horizontal table. If the particle moves in
a circle with speed ‘v’, the net force on
the particle (directed towards the centre)
is : (T is the tension in the string)

@ T ®) T~

© 1‘+E‘-‘,"—2 D) 0

A body is initially at rest. It undergoes
one-dimensional motion with constant
acceleration. The power delivered to it
at time ‘t’ is proportional to

(A) ' (B) t

©) 2 (D) ¢

A thin uniform rectangular plate of
mass 2 kg is placed in X-Y plane as
shown in figure. The moment of inertia
about x-axis is I, = 0.2 kg m? and
the moment of inertia about y-axis is
I, = 0.3 kg m?. The radius of gyration
of the plate about the axis passing
through O and perpendicular to the
plane of the plate is

{ud
T

y
(A) 50cm (B) 5cm
(C) 387cm (D) 31.6cm
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