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INSTRUCTIONS

Candidates should read the following instructions carefully before answering the questions:

1.

10.

This question paper contains 50 MCQ type objective questions. Each question has four answer options given,
viz. A, B, C and D.

Only one answer is correct. Correct answer will fetch full marks 2. Incorrect answer or any combination
of more than one answer will fetch — Y2 mark. No answer will fetch 0 mark.

Questions must be answered on OMR sheet by darkening the appropriate bubble marked A, B, C or D.
Use only Black/Blue ball point pen to mark the answer by complete filling up of the respective bubbles.
Mark the answers only in the space provided. Do not make any stray mark on the OMR.

Write question booklet number and your roll number carefully in the specified locations of the OMR. Also
fill appropriate bubbles.

Write your name (in block letter), name of the examination centre and put your full signature in appropriate
boxes in the OMR.

The OMRs will be processed by electronic means. Hence it is liable to become invalid if there is any mistake
in the question booklet number or roll number entered or if there is any mistake in filling corresponding
bubbles. Also it may become invalid if there is any discrepancy in the name of the candidate, name of the
examination centre, signatm"s of the candidate vis-a-vis what is given in the candidate’s admit card. The
OMR may also become invalid due to folding or putting stray marks on it or any damage to it. The
consequence of such invalidation due to incorrect marking or careless handling by the candidate will be sole
responsibility of candidate,

Rough work must be done on the question paper itself. Additional blank pages are given in the question
paper for rough work.

Handover the OMR to the invigilator before leaving the Examination Hall.
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_Eachof the questions orincompletestatements below
isfollowed by four suggested answers or completions.
Select the one that is best in each case.

The following physical constants may be useful:
Boltzmann’s constant (k) =138x102JK",
Permittivity of free space

(g4)=885x10""m kg 's*A*,
Permeability of free space (p,)=4nx107"NA",
Planck’s constant (h)=663x107Js,

Stefan’s constant (o) =567x10"Wm~K™.

1. In a certain region of sapce the electrostatic
potential is given by:
V[I,}’,E}: -"!+E(xz _3.}'2 +zi) ' where A and B are
constants. Which of these statements about the electric
field vector in this region of space is correct?
{A) The electric field vector is non-zero at the
0rigin{x=ﬂ,y =0,z= ﬂ}+
(B) Increasing or decreasing the value of A will
increase or decrease the magnitude of the
electric field.
(C) In every plane parallel to the xy-plane, a
curve on which the potential is the same is
a circle, _
(D) In every plane parallel to the zx-plane a
curve on which the potential is the same is
the same is a circle.

2. Assume that a capacitor is fully charged. When the
capacitor is discharged through a resistance R, the fraction
of the initial energy thatremains afteranelapsed time ¢/ »
where T is the time constant of the circuit, is '

1
nexp(l)

1
(B) ‘exp (2/n)
P
(© Hexp [2}
1
®) cxp(zn]
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() =885x10""m kg 's*A%,

7 TR GrEFrewel (p, ) =4nx107NA™,

HiZ 35 {fi] =663x107Js,

o 635 (0)=567x10°" Wm™ K™ |
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3. 2450 MHz electromagnetic waves are useful for
heating and cooking food because they are strongly
absorbed by the water molecules. What should be the
strength of a magnetic field such that electrons move in
a circular path perpendicular to the field direction with
this frequency?

(A) 0:090T
(B) 0:02T
(C) 0:01IT
(D) 0-54T

4. A magnetic field exerts a torque on a circular
carrying loop of wire. If the diameter of the loop is
tripled, the torque on this loop will

{A) increase by 3 times
(B) increasc by 9 times
(C) decrease by 9 times
(D) decrease by 3 times

. 5. Two injection needles have the same length, but
have inside diameters 0-5 mm and 1-0 mm respectively.
If the volume flow rate is same in both the cases, how
much more pressure is needed to administer injection
fluid with the 1st needle compared to the 2nd needle?

(A) 16 times
(B) 8 times
{C) 4 times
(D) 32 times

6. A vector quantity J is written in terms of electric
field (E) and conductivity (o) as (}=GE] . The
dimension of J is

(A) Am™
(B) Cm™
€ vm™
(D) Am™
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3: 2450 MHz SCh < OF% YIEE 94 6 smm Fa09
I A, i ©f ST WS SIS SRHifEe 7 1 W12
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(A) 0:09T
(B) 0:02T
(C) 001 T
(D) 0-54T

4. @ (GrETUEy 3 e ofte AR e
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7

(A) Am™
®) Cm™
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7. A uniform metal rod of length 1.0 mis allowed to
fall horizontally from rest through a height of 20 m under
gravity with its direction along the Earth’s magnetic
east-west. What potential difference will develop between
the ends of the rod at the end of its fall? [ Given:
g=10ms™ and the horizontal components of Earth’s
magnetic field = 17x10~° Wbm™:]

(A) 034 mV
(B) 34 mV
(C) 034V
(D} zero

8. Aseries LCR circuitis joined across an ac source
of variable frequency. At a certain frequency of the
source voltage, the capacitive and inductive reactances
become equal in magnitude. If this frequency is doubled
then the total impedance of the circuit

(A) remains unchanged

(B) increases

{C) decreases

(D)} cannot be predicted without measurement

9, Suppose you have one blue (4, =300 nm) and one
red (A = 600 nm) laser, both having 10 mW of power.
Comparing the number of photons emitted per second
from them, one observes that

{A) itis the same for both the lasers.

{B) blue laser emits half as many as red.

{C) blue laser emits twice as many as red.

{D) blue laser emits four times as many as red.

10. In two different corners of your room you have
speakers emitting sound at the same frequency. Sitting
at your desk, you are 2 m from one of the speakers, and
2-25 m from the other. At which frequency would the
sound waves you hear tend to cancel? [Given sound

speed = 340ms™".]
(A) 680 Hz
(B) 340 Hz
(C) 170 Hz
(D) 1360 Hz

7. G5 1.0 m T AR 4o vt SgheeiE
(v s-sifeem feira 20 mEwer frereg (s wieews
HOIA TS (T 27 | Aema ¢T8 weba 72 20ed Ty
Besjy eq oidw T Tae [27€ I9 ¢ g=10ms™,
G-(5TS ST ST BAIT = 17%10~ Whm™ 1]

(A) 0-34 mV
(B) 3-4 mV
(C) 034V

(D) *0

8. 9376 x4 LCR TR AfR<Ea4e Fiits4d A.C.
Bermg W (@9 T4 %= | O R @ 9 [
TS S R i fears e o o (TR i
Bad T @e T, T649 @6 s

(A) TR Y=

(B) et

(C) T

(D) T ==, M (=t <= A T

9, %6 = (A =300 nm) G2 9B 7157 (L = 600 nm)
@S TorEEs Ul 10 mW TF 4% Giete fiefe
GFibTmE AL

(A) ToEE C= AIE

(B) 5 AR CF0 & CTAIES S |
(C) T EFAER CF = EAEa Fed
(D) =1 GRS CFea =ie I Bres |

10. EE T2 G 16 Pl (g a7 iieEa < e
A0z 2 <3 (U 2 m, ST (U0 2:25 m A =i |
(TR 2 ¥ITHA B9 =340ms™ |

(A) 680 Hz
(B) 340 Hz
(C) 170 Hz
(D) 1360 Hz
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11. An electromagnetic wave, the electic field of
whichis givenby E = E,exp| i(t -y /¢) ], isincident
on one face of a thin glass slide (ri.=n) of thickness

&y . The electric field of the emergent e.m. wave would
have a form

(A E:Eﬂexp[iﬁ)(l—(ﬂ—l}ﬁ}r!c-y!c)]
(B) E=Euexp|:im{r—yfc)]
(C) E=Encxp|:fm(r—nﬁyfc-ya’c]:|

(D) E= Euexp[fm(ru(nﬂ)&yfc-y!c)]

12, A particle moves in a plane along the path

described by y = Ax® + Bx+C,suchthat dx/dr =D,

where A, B, C, D are constants. The acceleration of the
particle is

{A) zero
(B) 24D%;
(C) 24Djf

(D) D*/Ci+24D%]

13. A simple pendulum has a natural time period
of 10 s, Its bob collides with a rigid wall placed
perpendicalarly toits dirction of oscillation such that the
energy of the oscillator is conserved. Then the wall is
removed. What will be the new time period of the
oscillator?

(A) 10s
(B) 20s
(C) 5s

(D) 2-5 s
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(A) E=Euexp|:fw(r-{n—l)ﬂyfc—yfc}]
(B) E=Eﬂexp[:‘m(r— y!c}]

(C) E =Eﬂexp[z‘m[t—nﬂyfc—yfc]:|

(D) E=E, axp[fm(r -(n+l)ﬁ}rfc—y1’c):|

12. 306 U y = Ax? + By 4+ C =91 7 #t2 @
T IS ST @, defdi=D SR A B C D
A | T g

(A) "0

(B) 24D7%j
(C) 24D]

(D) D*/Ci+24D%)

13. @3 w7 citercers et safarats 10 s | GieTes
el sferen e Soeld e 4T W5 e
IS AXTH 9617, A9 T «if s 9 | oheE
mene AR @en @ ey AT dnfrem @
A

(A) 10s
(B) 20s
(C) 5s
D) 255



14. The solar constant (radiant flux of Sunlight at the
surface of the Earth) is 1400 Wm2 What will be the
approximate temperature of the Sun assuming it to be a
blackbody? Radius of the Sun is Rg and the distance
between the Sun and Earth is Rge. Stefan’s constant = o.

1
(1400R% |
(A) |—=| K
| oR;
i "'1'
140082 |
(B) —| K
i oRg J
i 3\1
1400R: |*
s| K
© | UR;E )
, A
140082 |*
K
® 1%, )

15. Supposetheentire populatiun.uf the world gathers
in one spot and at the sounding of a prearranged signal,
everyone jumps up. While all the people are in the air,
does Earth gain momentum in the opposite direction?

(A) MNo. The mass of Earth is so large that the
planet’s change in motion is zero.

{B) Yes. Because of its much larger mass,
however, the change in momentum of Earth
is much less than that of all the jumping
people.

{C) Yes.Earthrecoils, like arifle firing a bullet,
with a change in momentum equal and
opposite to that of the people.

(D) It depends on the nature of surface from
which they jump.

14, G =% A §O0E O (RO G996 T
BEweE wHfee R #1400 Wm? @ TE
Taeet (T) A T 4, T T FIEE 6 41 20 2 N

A Ry, 7 ¢ <29 779 Ry 90 Fowea #5F = 0|
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1400R%. |*
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2
oR;

I
5 (140072 )*
(B) aR:

h S8

K
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S

A,

—

(©)

—
o
=
=
s

R

|

(D)
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C=E A e Ao |
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PUBDETI7/PHYSICS




16. Suppose , a ping-pong ball and a football are
rolling toward you. Both have the same momentum, and
you exert the same force to stop each. Which of the
following ture?

{A) Its takes a shorter distance to stop the ping-
pong ball.

(B) Both take the same distance.

(C) It takes a longer distance to stop the ping-
pong ball.

(D) This is not enough information to decide
the above.

17. When calculating the gravitational force between
two bodies of masses m and M, we often assume those
bodies to be ‘point mass’. This assumption is valid

(A} if both bodies are very small in size.

(B) always

{C) when distance between the two bodies is
much larger than their size.

(D) if two bodies are very close to each other.

18. A charged particle enters a region of non-zero
magnetic field, where no other field is present. Which
aspectofits motion may change when it exits theregion?

{A) Both speed and direction
(B) Speed, not direction

{C) Direction, not speed

(D) Neither speed nor direction

19. In a permanent magnet at room temperature
(A) magnetic moment of each molecule is zero.

(B) individual molecules have non-zero
magnetic moment which are all perfectly
aligned.

(C) domains are partially aligned.
(D) domains are all perfectly aligned.

PUBDETI7/PHYSICS

16. A T 9F6 Pirei F91 @3k 96 oI oot
TR < wivE | Sene Sam@s FNE =3 T AT
YIS T <o STl T | et (A WEAT T
THNE Fie

(A) Pig = =9 oo g )
(B) ©SlHT CF04 2 A |

(C) Foteet e covra g M
(D) TEER T WU T 3|

17. TR m T M ST G5 TG 0 TRIFANE 79 A
T 7, Wl 2 IFIeE 9 o9 @ 4F WR) «R
ST (34,

(A) T 37 96 = <3 26 = |

(B) FTE |

(C) T oY ufod TFE [EY O WDIET
(T AT @ |

(D) 1 38 76 43 FrYAfE US|

18. 9L SRS T =M (GIFe (w0 2T T,

@A R AL CRGER ST (R O (S (RIS

7 e @R s oo «dime
(A) TS g3y STy Teag |
(B) =i, g wfogy 71
(C) wfed, g whe w1
(D) &S 3 =fsgy @ies 73|

19, =9 SteiEm @30 TE pEEE
(A) ST SH (BIES TS W+
(B) @ & Oy Fidoera Aifkws, o GrEe
A S
(C) Domain-aff wifwrer Affes
(D) Domain-¢f# Fd{wemm Akms



20. A small sphere carries charge Q and can slide
freely on a horizontal insulating rod of length I. Two
other small spheres have charges g and 44, and are fixed
to the ends of the rod. The sliding sphere comes to rest
at a distance

(A) I/3 from charge ¢
(B) /3 from charge 4g
(C) /5 from charge g
(D) I/5 from charge 4g

21. Which of the following statements is TRUE?

(A) The net change of heat for a cyclic isobaric
(no change in pressure) process in a
hydrostatic system is Zero.

(B) Thenetchangeofheat foracyclicisochoric
(no change in volume) process in a
hydrostatic system is zero.

(C) Networkdone foracyclicadiabatic process
is positive.

(D) Networkdoneforacyclic processisalways
Zero.

22. An experimenter does W/2 and W/4 amount of
work to inflate a balloon by the same size on the top of
hill A and B respectively, where Wis the work needed to

inflate the balloon at the sea level. What is the ratio of the .

height of those two hills if the temperature (T) of air at
hill A is twice that of hill B. Assume the composition of
the atmosphere to be same at both hill tops and the
atmospheric  pressure  follows the law
P(z) = P(0)exp(—mgz / k,T) ,where zis the elevation
from the sea level, g and kg are constants having the
usual significance, and m is the average mass of air
molecules.

(A) 2
(B) 4
© 1
(D) 05

20, G QTS 4 (<N <506 | T a S g e
wpoifarar®) wre s B i wits e @s #ic 1 meT R
#IITE I g G9% 4q LIS TG (TS TN S|
foega Qe (ol 2 =R

(A) g4 (A 13 FAC5 |
(B) 4q ST (TS I3 AT |
(C) g CTF U5 T
(D) dq 4R (4T IS TFT|

21, FefElEs suwalm Wl 79

(A) I BRRfS (hydrostatic) TR QTS
L= (cyclic isobaric) A& (G ©wad
ARET <+ |

(B) CEITAI S I3 i3 Aaamet (cyclic
isochoric) eiféFara b Siteid “fE=éa x|

(C) GiTI=Ias et (cyclic adiabatic)2fEFag
5 FOIR GAIGS |

(D) GOl =TS 2t @it gerd 71 =7 |

22, % AIPFIFIN A 92 B AT G5 +ARIT FOr @I
I (@ (S IAT W2 e Wi Al i
I, (@A WSt (FEHIb s T | 4 ARTe
A-TSEATE (T)=lE% B oieaiar faed 23, 76 »gued
BT SO ZA 2 4T 16 T AAIRIGH IRGH T
G2 z TweE TPF oot (P) IR o SRR W0 8
P(z) = P(0)exp(—mgz [ k,T) , &7 94 bl |

(A) 2
(B) 4
(€ 1
D) 05
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23, The key finding of the Rutherford scattering
experiment was

(A) electrons are constituents of the atom and
they possess negative charge.

(B) alpha particles undergo scattering due to
Coulombic forces.

(C) nucleus of an atom consists of protons and
neutorns.

(D) the positive charge centre in an atom is
concentrated with a very small region of the
atom.

24, According to the Bohr model of hydrogen atom

{A) Coulomb’s law needs modification within
an atom,

(B) Newton’s laws of motion need modification -

within an atom.

(C) electrons in the atom have both quantized
energy and quantized angular momentum.

(D) electrons in the atom have quantized energy
but not quantized angular momentum,

25. In the Sun (Mass=2x10"kg, Radius
—7%10*m) and Earth (Mass=6x10"kg, Radius
= 6x10%m ) system the centre of mass is located at

(A) exactly half-way between the Earth and the

Sun,

(B) nearly half-way between the Earth and the
Sun shifted slightly towards the Sun.

(C) nearly half-way between the Earth and the
Sun shifted slightly towards the Earth.

(D) within the Sun itself.
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26. InYoung'sdouble-slitexperiment twotransparent
thin sheets are placed in front of the two slits that the
central bright fringe remains at the same positions.
Thickness and refractive index of both sheets are ¢, and
t, and p,and p, respectively. In this case

=1
® =

4

t

27. Refraction takes place at a concave spherical
boundary separating glass-air medium (ux=l'5)+

Radius of curvature of the refracting surface is r. An
object is situated in the denser medium on the principle
axis. For the image to be real, the object distance

(A) should be equal to r.
(B) should be greater than 1-5r.
(C) should be greater than to 3r,
(D) is independent of r.
28. A battery consists of 25 identical cells,each of

e.m.f. E. Two persons are using the battery to charge a
capacitor by two different methods.
Method-1: Charging is done in a single step by
connecting the capacitor across the whole battery.
Method-2: Charging is done in multiple steps by
first connecting the capacitor across a single cell, then
across two cells, and so on up to the entire number of
cells.
Which of the following is correct?
{A) In both methods energy wasted is equal.
(B) In Method-1 the energy wasted is 1/5th of
that in Method-2.
(C) In Method-2 the energy wasted is 1/25th of
that in Method-1.
(D) In Method-1 the energy wasted is 1/25th of
that in Merhod-2.
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29. Twooptical mediahaveaplane boundary between
them. Supposealight beamisincident from the optically

denser medium. If @, is the critical angle of incidence of

a beam and § is the angle of incidence at which the
refracted beam is perpendicular to the reflected one,
then what is the relative refractive index of these media

in terms of 7 where f=sin@_/sin0 .

(A) -1

1
(B) Jr=1)
(€ Jo—=h

(D) %

30. A post office box, designed as a Wheatstone
bridge, is used to measure an unknown resistance.
Normally, the ratio between resistance in two adjacent
arms is increased in order to measure the value of the
unknown resistance more accurately. What is the major
disadvantage if this ratio is increased to a larger value?

(A) Current in the entire circuit becomes too
small to be distinguishable from null
condition.

(B) Voltage drop in the unknown resistance
becomes too small to be measurable.

(C) Current in the unknown resistance becomes
too small to be distinguishable from null
condition.

(D) There is no disadvantage.

31. An astronaut is floating freely in space (ie.,
effectively zero velocity) with a 100 W lantern. If the

astronaut’s mass is 100 kg, the time she takes toreach a
speed 10 m s~ using radiation as propulsion is

(A) Such acceleration is not possible.
(B) 1-5x10°s

(C) V3x1-5%10%s

(D) 3x10°s
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(C) wrErs @itad vy oy ofte g a TR I
e Sfehie SeEE QR T Al

(D) A SEgfEd = = |

31. T TRRHEE e 9= 100 W e Fa 1w
SR o0 wite e 3 wiE | TeeibiEia 100 kg TA
ifen R «ifr TR G =T 10 m/s Sferas o
S0 g ¢

(A) G5 T S|
(B) 1-5%10°s

(C) V3x1-5x10°s

(D) 3x10°s



32, Athinrod of mass M and length ! is pivoted at one
end is free to oscillate in a vertical plane. A small mass
m(m=<<4nm) moving with a speed v, embeds itself in the
rod. As aresult, the rod swings upwards through a small
angle p (such that 1—cosf~40?) w.r.t. the vertical. If
the specific heat of the material of the rod is C and the
mechanical equivalent of heat is J, then the increase in
temperature of the rod is

(A) [(m/MIV—Vs gl J(4IC)

(B) fmvi—¥: Mgl®?J(2JC)

(C) fim/MN* -5 gl6?J(2JC)!

(D) [{(m+MyMIN—Y5 glO2J(2IC)"

33. Consider a homogeneous spherical shell of mass
M and external and internal radii R and r, respectively.
A particle of mass m is released from rest at a distance
10R from the center of the spherical shell and is attracted
due to gravity, The velocity of the mass when itisat a
distance 4R from the center of the shell is

(A) [2GM/AS(R+r)]*
(B) [2GMA5(R-r))]"
(C) [5GM/2R]"
(D) [3GM/IOR]”

34. Apersonisstanding atadistanced froma vertical
wall. He throws a tennis ball of mass m with a velocity
v, inclined at an angle O above the horizontal, towards
the wall. One can assume that kinetic energy of the ball
remains constant in its collision with the wall. If it is
found that the ball returns to its initial point after the
collision, then d is equal to

(A) v cosB/g
(B) vcotb/g
(C) v?sinB/g
(D) v*sin28/g
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32, M =4 8 [ (e 936 77 Wed G5 REHE!
G 9T 2 Y& SZA TR O e (e sifers e
AN | mSEE 920 58 77 (m << 4M) v 5@ e 7w
VOSR FICK 4IG CATH I SOAT <{eief coled oofet | 9 e
well TS AT BY & 0 TAE T (o (4 e
1—cosB~1407 ) | W8T BaAmme SwfFe od C 9
wited AET s J 2e weed Taeet g sifdmts

(A) [(m/MIVP=i gl02 J(4JC) '
(B) fmviis Mglo?j2JC)!

(©) [(m/Mp—5 gld2}(2JC)"

(D) {{tm+M)M}N~: gl0?J(2JC)"

33, < Feil FRAG ColfeTTE T ¢ ey g
YT R € r | (SIS0 D ©F M | m Sl 94T OF TG
PARENE GIFTees 0 (905 10R 0% (0¢ (Feql T |
TR Gy 2 T (IR (7 T 4R R0Y SIA O
sifrast -

(A) [2GMAS(R+r))]*"
(B) [2GM/5(R-r))]*
(C) [SGMR2R]"

(D) [3GM/IOR]"

34. e Y T BAm b AEl (reTE (U
AT WIS SZ | 7 o ST 0 (BT 2870 v sifeTanst
TP AN 0 GOl AUwe S| 4 Ae e
i (raatem e SNt wid ¢ A e | IR
TG ST #HT S ATFAZIE e S ol 2 d 99
pic

(A) vicosB/g
(B) v?cotB/g
(C) v?sinb/g
(D) v?sin26/g
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35. The relation between pressure (P), volume (V)
and temperature (7) of 1 mole of a gas is given by

P{V+b)=RT, wherebisaconstantand Ristheuniversal -

gas constant. If the gasundergoes anisothermal expansion
from an initial volume V to a final volume 2V, then the
ratio of the initial to the final pressure of the gas is given
by

(A) RVAV+b)

(B) 1+V/4

(O 14

(D) I+VAV+b)

36. A homogeneous horizontal thin rod of mass M
and length 7 is rotating about a vertical axis passing
through its center with an angular velocity . If on
increasing the temperature of the rod by 1°C, it is found
that its angular velocity is halved, then the co-efficient
of linear thermal expansion of the material of the rod is

(A) 1/24°C”
(B) 1/2°C”'
(©) 3/4°C”
(D) 1/12°C”'

37. A particle of mass m is made to move with
uniform speed v along the sides of a square of side-
length a by applying at every vertex a force F. Impulse
of F is given by

(A) my
(B) Zmv
(Cy 3/d4mv
(DY Zmv

38. Auniform copper disk of surface area 4z cm?lies
inthe xy-plane and rotates with constant angular velocity
100 rad s~! about the z-axis, If a constant magnetic field
of 0-60 T is applied along the z direction, the induced
e.m.f. between the center and the rim of the disk is

(A) 968 mV
(B) 64 mV

(C) 48-0 mV
(D) 12:0 mV

PUBDETI7/PHYSICS
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35, 1 (I GG SHCAE Bist (P), SiEen (V) @98
SielsTl (7) 99 [0 A4S0 27 P(V + b) = RT, G b
G35 69 @ R widanin i &9 | %7 Savom e
WES V (UTF 2V T2 T S aldfi e e vieeiw
TS

(A) RV/V+b)
(B) I1+V/b
(C) I/b

(D) 1+VAV+b)

36. Me3 e [0 o TRE e 1e SE e U
o (FHAT THF T AACF o (T Thers L |
wefbd ST 1°C el 2 3 oF e wle SEs

| =, et woad S (Tl e eorE 92

(A) 1/24°C”'
(B) 1/2°C”
(C) 3/4°C”
(D) 112°C”

37. m OET O @S 95 R W Q@R—E v
THEOrS ToHM QI T TR0 2rers MY e F
= &S T T | F 903 9i0ed 99

(A) mv
(B) 2mv
(C) 3dmv
(DY J2my

38, @36 AIIG CHEE (e FEfer cEawe
4t em? | 5T xy ST 100 rad 5! R sifere z-=wss
AlATE THZ | 2-50F 9199 0.60 T 789 Gracerd e
Fifeihd @ ¢ «fdfEm g wik? iwiEs IEe T

(A) 968 mV
(B) 64 mV
(C) 48-0mV
(D) 120 mV



_ 39, A stream of 6x10° electrons moves at a speed

1-0x10° m s~ along z-direction in a Cartesian coordinate
system of clockwise sense. The magnitude and direction
of the magnetic field produced by this electron stream at

31
the points ?“TLE"‘T'-“] is
Bt
{A) 9-6nT, E =3/
rﬁ 1

(B) 9-6nT, Ef—if

{C} 2.7 0T, |5/-37

(D) 3:0nT, |5i+3)

40. Energy gap between the valence and conduction
bands in diamond crystal is approximately 5-46 eV at
room temperature. Based on this information,
electromagnetic wave belonging to which region of the
electromagnetic spectrum is absorded by a diamond
crystal?

(A) Infrared
(B) Green

(C) Blue

(D) Ultraviolet

41. Which of the following is true about matter
waves?

(A) They are electromagnetic waves.

{(B) They are elastic waves.

{C) Depending onthe momentumofthe particles
and the nature of the medium they can
behave as elastic waves or electromagnetic
Wwaves.

(D)} Nane of the above

42. If P, is the probability of survival of a nucleus up
to time r and P, is the probability of decay of the nucleus
in time #, and X is the decay constant, then

(A) P, =¢", p=c™
(B) p, =" p=I-c*
(C) p, =™ pz=e
(D) No analytical form exists from the above
quantities.
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39. 9= "Rl sdan Moo o |9
T 6 x 10° AR SR 1.0x 108 m s~ (2091 9P1e | 9F

R [%mkj;mﬂ e @ (BT Ctae 7% 2 oI WA
@ ST IAGH
(A) 9-61T, [g i-3j

(B) 9-6 1T, [”’—E

. 1)
j_EJJ

B 1
(C) 2.7 nT, [2 J 2.{

(D) 3-0nT,

¥3s 1=
2

40, IF9 SHIET BT @GR @Egel AefE e
Al #iftHfEa s s wwe #1F 2" 5.46 eV
3 S WA (I R SR Taw 29T @l
e e

(A) SIS
(B) ™=

(C) W

(D) wfe@sfH

41. FufRe o oot g vaem oy Ber
(A) <=1 SfegTam wam|
(B) «iat FBfmtes e
(C) Fla SFR9 e T 44 o g v
ol g T ofgen v
(D) TR @IFie o 7

42, t A T <t FeEEer fee @ geam
SIS P, (7, Of 60T 715! P, 20 (774 £33 1)
() P, =¢", p=e
(B) P,=¢”, p=l-e™
(© P, =", p=e"
) @;ﬁﬁi@ Tl @ it Al
T
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43. Consider two events, namely, 1 and 2, regarding
the decay of a radioactive material of half-life 7. In
event 2, initial quantity of the material was twice of that
in event 1. If their present activities are given by A; and
As, respectively, their age difference equals to

24,

(A) n'n?.! A,

(B)

(C} 1"!'.11-2‘}"‘%L

(D)

:.-:z 4

44, 1.0 ke of water (density = 10° kg m™) becomes
0-2 m® of steam when boiled at a constant pressure of
1-0x10° Nm=2. The internal energy increases by
2:0x10° J in this process. The heat of vaporization of
water at the above pressure is

(A) 2-02x105J kg !
(B) 19900J kg -

(C) 2027 kg™

(D} None of the above

45. The circuit shown in the figure below consists of
a silicon based p-n junction diode (D) and a resistor
R=1kQ connected with ac source. If the input signal v;
= 0-1 sin (eot) volt, then the current in the circuit
D,
—D

vi O

1k

(A) is zero

(B) is 0-1 sin (wf) mA
(C) is 0-05 cos (wt) mA
(I} 0-1 mA
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43, TR conlEn wwiefa Rdba afFm et |
1 9=t 2 i e b2 ug oo e dEfEs
Afdmd Fha-1 O3 AT Y R o oom
TEaA ATl I A, ¢ A, T Bire 2@, it

TarE A
T 24

(A) In2 4

A
2

T.fui’h
24,

T, 24,

—fp—=

In2 A

Tih—

(B)
()

(D)

44, 1.0kg &= (g 10°kg m™) 1-0 x 10°Nm> 7=
BitA GEOIE © 02 m® Fee wifdde =) @ dfeem
wrergar e 20 x 100) 5% «im| T A W
A ©lsd

(A) 2.02x10%] kg !
(B) 199007 kg -

(C) 202T kg

(D) Teitaa itAIDE 79

45, Horg = @are o FERw p-n AT
TIEATS (D,) @ 9 1kQ @14 (R) <316 A.C. BT A
{EIEW‘G@WW\r =0-1 sin (t) volt TH TEATS
wiGe 23Ed A

vi O

(A) "9

(B) 01 sin (@) mA
(C) 0-05cos (o) mA
(D) 01 mA




46, Apparent coefficient of volume expansion of
Mercury is y. A metal cube of side-length a, whose
surface is thermally insulated, is floating in Mercury
with a fraction f of its volume submerged. If the
temperature of Mercury increases by T°C, then the
changed fraction f of the cube that is submerged is

(A) 1+yT)
(B) AI+T)
(C) fil+yT)
(D) fii~T)

47. The following reaction is taking place
continuously inside the Sun:
4p—Hej+2e* +2v

Inthe above reaction 4x10™"" erg energy is released. Sun
emits 4x10* erg . If the above reaction is the only source
of Sun’s radiated energy, approximately how many
neutrinos(v) generated in the Sun is going through our
body every second? Assume Sun-Earth distance to be
10" m, and our body’s surface area to be 1m?

(A) 2

(B) 1.6x 107
(C) 8§ x10%
(@) 10%

48. A thinrod with charge per unitlength A stretches
along the z axis from (0,0,d) te (0,0,—d). The electric
potential at two points A (0,0,24) and B (x,0,0) are equal.
Find x. ’

(A) 0
(B) J2d

(©) 3d
(D) 2d
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46. ~AEGE Tiefe SRR @dlE v OgF 9T T\
AT W f ae Fafee g e | ey
ATSIRT AL T @ R O AJfA Oisifere | st
Sl T°C e T fAwfeas wiseas A o=

(A) F(1+T)
(B) f(1-T)
(C) A1+yT)
(D) fI—T)

47. s7 wug FatRe Ridmb fews 2@ v @
4p —> Hej +2¢* +2y

% RfEmE 70 4x 107" erg (& Bertm 2 1 7 e 2
GRS 4 x 10 erg =& fisfe 21| ciwifen 39 B
o ame R oo o @ wee et
fREhm () of CaTe e ¢ (oF w0 4 e
6 #{fada g 101 m=E WNiwE o cRawE 1m?
S|

(A) 2

(B) 1-6x 1072

(C) 8x10%

(D) 10%

48, 9T 7% w& =% 39199 (0, 0, d) (4% (0, 0, —d)
G 0y e e | welbe Sk Ea ERe g A 1o
&7 A(0,0,2d) '8 B(x, 0, 0) (= 7red o) oo Remm am
A B, x AT 99 B2

(A) 0
(B) 24
(©) 3d
(D) 2d
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49, A one-dimensional charge distribution along the
x-axisisgivenby f(x)=g,xe ", where g, isaconstant.
The charge distribution is

(A) proportional to x for small x and ¢ for
large x.

(B) proportional to x for large x and ¢ for
small x.

(C) proportional to ™" for all x.
(D) proportional to x for all x.

50. Space between stars (inter-stellar medium)
contains dust particles. Wavelength of visible light
emitted by a distant star may shift to the red side of the
spectrum before being observed at the Earth

(A) due only to the star’s motion away from the
Earth.

* (B) due only to scattering by the dust particles
present in the line of sight.
(C) due to neither of the reasons mentioned in
(A) and (B).
(D) due to both the reasons mentioned in (A)

and (B).
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49. xTF WA GEES S 969 FrEme ¢
f0) =gy xe™, CTATA g 4B &2 A | A SR A5

(A) x-95 TS G X G FACK AXGARST 9
X~ R TR T ¢ 97 A FleeifeT

(B) x~9 R AR &el) x 7 AL AAIAINSF %
X FEANE G & 47 FCH AAANES |

(C) x99 @ I AT &l ™ AT AR
Rl Ee]

(D)~ CA T ST & x 7 AT A ARG |

50, TP At WSt A4 (inter-stellar
medium) 4 A | 9306 Taas) S (A Fefe peram
iR AARS et wist 5w Rpfs 96 4

(A) @<= 7S e ol e FE eAT A |
(B) Sy Beifie g Rressirm T
(C) TATEE (A) R (B) CHIEA! TR 77 |
(D) E-fFee (A) 9 (B) To7 TRR)
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