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It is mandatory to fill one option for each question.

All questions carry equal marks.

Only one answer is to be given for each question. If more than

one answers are marked, it would be treated as wrong answer.

The OMR Answer Sheet is inside this Question Booklet.

When you are directed to open the Question Booklet, take out

the Answer Sheet and fill in the particulars carefully with Blue

Ball Point Pen only.

5.  Please correctly fill your Roll Number in OMR Answer Sheet.
Candidates will themselves be responsible for filling wrong
Roll No.

6. Use of Correction Pen/Whitener in the OMR Answer
Sheet is strictly forbidden.

7. 1/3 part of the mark(s) of each question will be deducted
for each wrong answer. A wrong answer means an incorrect
answer or more than one answers for any question.

8.  Each question has five options marked as 1, 2, 3, 4, 5. You
have to darken only one circle (bubble) indicating the
correct answer on the Answer Sheet using BLUE BALL
POINT PEN.

9.  If you are not attempting a question then you have to darken
the circle °5°. If none of the five circles is darkened, one third
(1/3) part of the marks of question shall be deducted.

10.* After solving question paper, candidate must ascertain
that he/she has darkened one of the circles (bubbles) for
each of the questions. Extra time of 10 minutes beyond
scheduled time, is provided for this.

11. A candidate who has not darkened any of the five circles in
more than 10% questions shall be disqualified.

12. If there is any sort of ambiguity/mistake either of printing or
factual nature then out of Hindi and English Versions of the
question, the English Version will be treated as standard.

13. Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found
with any of such objectionable material with him/her will
be strictly dealt with as per rules.

Warning : If a candidate is found copying or if any unauthorized

material is found in his/her possession, F.LR. would be lodged against

him/her in the Police Station and he/she would be liable to be prosecuted
under Rajasthan Public Examination (Measures for Prevention of

Unfair means in Recruitment) Act, 2022 & any other laws

applicable and Commission’s Rules-Regulations. Commission may

also debar him/her permanently from all future examinations.
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1.

3 T 1S, e 1 §9HH 3.0 kg, TH-
forftr zoemt & yRy w9 @ et € |
qgef! 715 5.0 m/s % 3 | gEd g H 3R
el 2, S TR # ferom sreen A Bt € |
TR TS TS| e SR gl e % Jifom
AT v, IR v, FAM: FTEN 7

(1) v;=0m/s, v,=5.0m/s

(2) v;=2.5m/s,v,=2.5m/s

(3) v;=1.0m/s, v,=4.0 m/s

(4) v;=5.0m/s, v,=0m/s

(5) TAid FA
o7 x o1 & orfem nfemm™ 1 kg go=mm
F TF HU & FRAfGs ot F1 gurfar ? |
a o T %o Y Tty F91 12 J 2
e i a o @ &g ?
19[6)) :
16
12
8 /
I
i $ + p—
1 2 3 45 6 7 8 x(m)

(1) ‘Tﬁlaﬁ‘eﬁf?ﬁgx':lmqﬁ
x=8mWEAE |

(2 x=2mWHTH A@4m/s? |

(3) IRFHTAx=6m RITENR |

(4) wUH FRHH T 62 m/s R |

(5) i S

Two identical balls, each of mass
3.0 kg, collide elastically in a one-
dimensional collision. The first ball
moves with a velocity of 5.0 m/s
towards the second ball, which is
initially at rest. What are the final
velocities v; and v, of first ball and
second ball, respectively, after the
collision ?

(1) v;=0m/s, v,=5.0m/s
(2) v;=2.5m/s,v,=2.5m/s
(3) v;=1.0m/s, v,=4.0 m/s
4) v;=5.0m/s, v,=0m/s
(5) Question not attempted

Figure shows the potential energy of a

particle of mass 1 kg as it moves along

the x-axis. Suppose the mechanical

energy of the particle is 12 J. Which of

the following is NOT correct ?

U()
16

12

8 /

=1 A

1o dids Db 7.8 Sl

(1) Turning points for the motion
occur at x=1 m and x = 8 m.

(2) At x = 2 m the speed of the
particle is 4 m/s.

(8) The maximum speed occurs at
x=6m. :

(4) The maximum speed of the
particle is 6 /2 m/s.

(6) Question not attempted

a
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3.

41

T 1 B v & g9 W fa e @ R
fore il o a9 & e &% U A
a, = k2rt? 8, 9@l k T 9T aaen
2 | afe Reeht gror ot o gro e
e T T Hv o 8, 99

1) a=90°

2 o =tan"1(kt?)

B o= tan‘{ﬁ)

(4) a=tan™1(0")

(5) TITRA T

2 kg g 94T R e <1 @ AR

B T QoS Tad W HfiE I o @

Tor faet g @1 2 (Fom) | gefeg O
% fta: 9 % H1ofia G 1 A 5 Reo

2loaHaae

L
. ;
1 3

3 2

(5) TG I

% M 579 Td R frsan it gaeht gamer
T 1 S F IRa: TS A0 8

2 10
4) 15

(1) MR2? 2 %MR2
3) '}IMR‘? (4) 2MR?

(5) 3rguRa g

A particle moves on a circle of
radius r with centripetal
acceleration as function of time as
a, = k2rt2, where k is a positive
constant. If o denotes the angle
made by the resultant acceleration
with tangential direction at some
instant, then

1) a=90°

2 o=tan! (kt?)

3) a=tan™! [ﬁ] -

(4 oa=tan"1(0")

(6) Question not attempted

A spherical shell of mass 2 kg and
radius R is rolling without slipping
with angular speed ® on horizontal
plane (figure). The magnitude of
angular momentum of the shell

about the origin O is % R20. The

value of a is

(1 3 2 10
3 2 4 15
(5) Question not attempted

The moment of inertia of a thin
circular ring of mass M and radius
R about its diameter is :

1

(1) MR? @ 5 MR?

3) iMR2 (4) 2MR?

(5) Question not attempted
a
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(5) ITgHia ¥

e easd

Ife a0 H1 g S SRR e TR s | 7.
y = (5 mm) sin[(1 cm™) x — (60 s)t],
A qUT T IEAHTA & ;

60 T

D) ops @ 3ps

3
()

2n s

FTIRA T¥A

(4) 100s

T ST 3 UhHiSHI Tl o7ad i | 8.
Th U G A g0 B : (FET AT 2)

|

A @ 94 i
3 4A @ = |
(5) IgEia e }

4

The left block of mass m in figure
moving with a velocity v collides
inelastically with right block
having the same mass m and sticks
to it. Find the amplitude of the
resulting simple harmonic motion

(k is the force constant of spring).
=2 k
I m m

GO TTT T T T I T 77777777 7777777777777

O 2
i }Zﬂ
k Vv
m
Vi
m
2‘\/%\;

Question not attempted

®3)

(4)
(5)

If the equation of a wave is given by :
y = (5 mm) sin[(1 em™) x — (60 s)t],

then the time period of the wave is :

60 . T
Qs i
3) 2ns (4) 100s
(5) Question not attempted

The total distance travelled by a
particle in one-dimensional simple
harmonic motion in one time
period is : (Here A is amplifude)

1 A 2 2A
3) 4A (4) Zero
(5) Question not attempted
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9.

10.

41

w gferd #R, feht g it s
fo = 700 Hz 2, T fRR & & 3R
25 m/s i fq @ 30 W 2 | I gy A
ey &l =T 343 m/s 8, T &H HiA Gt
T g ?
(1) 1700 Hz
(2) 1725 Hz

(3) 680 Hz
(4) 755 Hz

(5) IgaiE T

d aGl, &% Hi IE 100 Hz @
doredd 2 cm 2, T S W FAE few &
T 8 @ E | I Trfiaa s W
A: 3¢ fgdia &1 999 ®&F W wYH
T &/ 0.015 s 91 I §3.°ff, 7«
QT % A AR 31 ® |

B: ¢ gl i T & & Seaw g8 of
WA W @ g &1 | 4 em
8 S g off, a@ 4 % we
HAR 47 R |
FAFH AT TR

S FT BT R |
FHAATM BN R THE |
FHAT B & T & |

JATANa T

(1)
2
3
)
®)

(7, ] S — T S A———1 T aa— W A— T — WsA— it T\

9.

10.

@

A police car with a siren of

frequency f, = 700 Hz is moving

towards a stationary observer at a
speed of 25 m/s. If the speed of
sound in air is 343 m/s, what
frequency does the observer hear ?
(1) 700 Hz
() 725 Hz
(3) 680 Hz
755 Hz

Question not attempted

®)

Two waves, each having a

frequency of 100 Hz and a

wavelength of 2 cm, are travelling

in the same direction on a string.

Now consider the following

statements and choose correct

option :

A: If the second wave was
produced 0.015 s later than
the first one at the same
place, the phase difference
between them is 3x.

B: If the two waves were

produced at the same instant

but the first one was produced
at a distance 4 cm behind the
second wave, the phase

difference between them is 4.

Only the statement A is

correct.

Only the

correct.

Both statements A and B are

correct.

Both statements A and B are

wrong.

Question not attempted

@
2)
3)
4)
(5)

statement B is




11.

12.

am i fF Vi) 3k E(r) THaaE

MR @i, gt gegmm M 3k B

R?, & %3 ¥ gt r W shAw: Toca forve

3R e &7 B gwia § | el

HYF W R

(A) T favE V(r) @1 r % HE &
UM r=RWIEATL |

(B) T &7 E(r) 991 r &% H& I
T r=R WIHAT 2 |

Frafafga @ o fareq adi 2 2

(1) (A)@ (B)qHI &1 & |

(2) B)wEe, g @A) @ |

B) QWuRe, g @) e |

4) (A) 7 (B) IHI TR |

(5) rgaIRE A

= U1, TAF HT TAE m B, a TEE
ST 911 T GHeTg S % Bl | W@
& | HU W N A G hadl I
URE I TEThYY 51 &1 8 | T
%1 T JATHR YY T $9 TR i HI 8
fFsdmfmtm g a@t st © I

Tedeh U] ! 3 T STt TR =1 71 |-
U |

() T T s ———. ——————— To——. T T— T—

11.

12.

- (B) The

Let V(r) and E(r) represent the
gravitational potential and the
gravitational field at a distance r
from the center of uniform
spherical shell of mass M and
radius R. Consider the following
statements :
(A) The graph between
gravitational potential V(r) and
ris discontinuous at r = R.
graph between
gravitational field E(r) and r

is discontinuous at r = R.
Which one of the following option is
correct ?

(1) Both (A) and (B) are correct.
(2) (B)is correct, but (A) is wrong.
(3) (A) is correct, but (B) is wrong.
(4) Both (A) and (B) are wrong.
(5) Question not attempted

Three particles each of mass m are
placed at the vertices of an
equilateral triangle of side a. The
forces acting on the particles are
their mutual gravitational forces
only. Each particle is to be moved
on a circular path such that they
maintain their initial separation a.
Find the initial speed given to each
particle.

(56) Question not attempted
41



13.

14.

* 15.

41

Q guH g I Wi % arl, e
Prenatt #1 3@ 2 : 3 R, W WA "R
TR ST 2 | 3! oAl | qfg H
ATl 1 B ?
(1) 4:9

(3) 9:4

(5) TgEIHed S
Wr@ﬁﬁpﬁ@@?ﬁmﬁa
W T % & A YW FH A R
TReITRYY & e g1 # S8 h ¥ frdt
2 | 3fe urht 9 7ig 1 Hiwig 9 9} S T
1 I o g § Tau i A ik Ut o,
@& h 1 A FATIITA @ (89T hl TT=aT hi
JUET ) |
(1) r*

B r2%

(5) I S

3 kg T 5 kg FAM #I 3 Tl o1g F
T R g1 I &, ST T ot o
B TORAT ® | U1 HT N9A Widw
%x 102 N/m2 2 V' ¥g dR 6l =qFaH
T = 21 nfep org g2 7 ¢

[g = 10 m/s2 & ]

%) 2:3
4) 3:2

3%
re

@)
(4)

1.256m
12.5 m
12.5 x 102 m
1.25x 102 m

ARG I

(1)
2
(3
4
®)

=] e T Tumm———s TRis———

13.

14.

15.

Two steel wires of equal length but
with radii in the ratio 2 : 3 are
subjected to the same load. What is
the ratio of their extensions ?

(1) 4:9 (2) =233
3 9:4 ). 82
(5) Question not attempted

A small spherical ball of radius r
and density p falls under gravity
through a distance h in air before
entering a tank of water. If the
terminal velocity of the ball inside
water is same as its velocity just
before entering the water surface,
then the value of h is proportional
to (ignore viscosity of air)

a1 r* @) 1

3) r? 4 r

(5) Question not attempted

Two objects of masses 3 kg and
5 kg are connected by a metal wire
going over a smooth pulley. The
breaking stress of the metal is
%?‘ x 102 N/m2. What should be the
minimum radius of wire used if it

is not to break ? [Take g = 10 m/s?]

1.25 m

12.5m

12.5x 102 m

1.25 x 102 m

Question not attempted

@
)
3)
(4)
(5)
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16.

17.

18.

0.02 cm T8 I T 59 WY 5 mm
o= ot T % goge % e Al
1@ i Tgferd T § | Ife TET 5 i
%1 Y8 7919 0.03 N/m #, @1 59 &1 u7ed
T8N ?

(1) 8.2x10%kg/m3

(2) 12.2 x 108 kg/m3

(8) 7.8x103kg/m?

(4) 7.6 %103 kg/m3

(5) I S

T 19 f9S T 319 %7 599 m 2,
a9 T W ad & 8 R AR v,, v, v,

et o ¥ A1 v F Frefig wew §
(vx—avy+sz)2$Tm€ﬂ'q'F{%:(qﬁa,
B frrares & qen k siecomia fHaais § 1)

() :Q+of+ 32)%

@ (-a2+ps

02— 'S
@ ©2+p)EE

(5) 3TN T

I3 59 TH SR UE @ & Rl
31t 3187 o uf: AT ST T # | dER
% HEN 59 S 33 a1 § | Al 9

3)

= ¢ 8 aun gEA i fe n g9 gfa
THTS B, T I % g S AT 5 of e 5
Y HETE 1 3= (h) F1d U |
2

1) 411:2;12r @ 411221;21‘2

2.72.,.2 2o 2222
(3) Tt;lgl‘ (4) ‘J‘T;lgr
(5) orFdiE I

|
|
|
|
!

16. A liquid column of height 0.02 cm

17.

18.

balances the excess pressure inside
a soap bubble of radius 5 mm. If
the surface tension of the soap
solution is 0.03 N/m, what is the
density of the liquid ?

(1) 8.2 %103 kg/m3

(2) 12.2 x 103 kg/m3

(8) 17.8x 103 kg/m3

(4) 17.6%10%kg/m?3

(6) Question not attempted

A gas of molecules each having a
mass m is in thermal equilibrium
at a temperature T. Let v,, Vg Vy
be the Cartesian components of
velocity ?, of a molecule. The mean
value of (v, — a vy +B v,)? is : (Here
o, P are constants and k is the
Boltzmann constant.)

(1) <1+a2+|32)%
@ Q-2 +p)
® @-pp=

@ @+

(6) Question not attempted

A liquid is in a cylindrical
container which is being rotated
about its axis. The liquid rises
along the walls. If r is the radius of
container and speed of rotation per
sec. is n, then find the difference of
height (h) of liquid between the
centre and the side.

4Am2n2y2 4n2n2y?
(1) 2 (2) 2g

n2n2r? n2n2r?
(3) 4g 4) 2g

(5) Question not attempted
41



19.

20.

21.

41

~10°C W1 kg & 1 0 °C % 9rit ¥ | 19.
e ¥ foTe v A1 <l wE Bl (8
$ fafire I = 2100 J kg L KL, 9% &
T oh! 70 &1 = 3.36 X 105 J kg1)
(1) 3.03x10%J (2) 3.57x10°d
(3) 3.36x10°J (4) 4.2x10°°J

(5) STTARA T

@ﬁﬂ@hmqﬁ%%@ﬁa%m 20.

aawa:ﬁmmPV=A(1+%) ¥ fean

ST 8, & A 9 B A9 3R TN # |
Ife g % 1 HIe 1 A TH GHATHNE
¥hH ¥V, § V, 7% Sgodl & a9 19 gR
IERIRIRIEICE

Vs
() ABIny

(2) Aln [%)+AB(%1—VL2)

V-V
3) Aln[ 2 1]+B

Vi
(4) 3roFtE g
(5) ITFTING S |
T AW IS e s @ O | 21
faremIyes e 3 Ter wRT T o e |
ST 8 |ﬁwﬁf®tama=rquhm}
_ﬁﬁwm%: i
(1) %R (2) %R ;
@) =R @ 2R i
(5) I ¥ |
9

The amount of heat required to
convert 1 kg of ice at —10 °C into
water at 0 °C (specific heat of ice =
2100 J kg! K1, latent heat of
fusion of ice = 3.36 x 10° J kg™1)

(1) 8.03x108J (2) 3.57x10°J
(3 ‘8.36x10°5J (4) 4.2x105J
(5) 'Question not attempted :

The equation of state for one mole
of a non-ideal gas is given by

B
PV=A(1+VJ

where. A and B are temperature
independent coefficients. If the
volume of one mole of the gas changes
from V; to V, in an isothermal
process, the work done by the gas is

¥
(1) ABng

o wfin(t-4)
Vor Vi
(3) Aln[ v, ]+B

(4) Insufficient information
(6) Question not attempted

One mole of a- monoatomic gas is
mixed with two moles of a diatomic
gas at normal temperature. The
molar specific heat of the mixture
at constant volume is

1) -%R @) %R

@ . =R @ R

(5) Question not attempted

=F
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22,

THIE H TF R w7 T 8§
g Hie-a1g FAYE W Hifew Hor
C W faa & (R a) | 19 ot it w=
Yael! 93d Shie-a1g 3RS W ST & Sreft
2 (= b) | Il ot & swaffa e
IR F B0 i A R, (@D
n, = 3/2, n,, = 4/3)

ag

a5

23.

24.

Cd

\gé

-

(a) (b)
(1) i=sin"! (9/8) (2) i=sin"!(2/3)
(8) i=sin"! (3/4) (4) i=sin"!(1/2)

(5) Irgaitd I

gfe o, fiet 3R St weprr & forg e
TEE % UG A 1.613, 1.620
3R 1.632 &, @ fRic @ H fadq
T ghft

(1) o0.106 (2) '0.0406
(3) 0.0306 (4) 0.206

(5) rgaid =

T FHiSeHT g7 1600 K R iftrepan St
faferor oot 2 pm W Scafia 8 § |
2000 K a9 9 &71q qdesd grfi

(1) 46um (2) 3.6 um
3) 26um (4) 1.6 um

(5) 3Irgaia ¥

l
|

10

22.

23.

24.

A ray of light travelling in glass is
incident at a horizontal glass-air
interface at critical angle C (fig a).
Now, a thin layer of water is placed
on the interface (fig b). .If the
refracted ray in water makes angle
i with the normal, then (refractive
indices n, = 3/2, n,, = 4/3)

Air

o
.;1 Water

Air

.
7

]
1
1
A
Glass '
1
1
]
]
I

.

(a) (b)
(1) i=sin"1(9/8)
(2) i=sin™!(2/3)
(8) i=sin"1(3/4)
(4) i=sin71(1/2)
(5) Question not attempted

If the refractive indices of flint
glass for red, yellow and violet light
are 1613, 1620 and 1.632
respectively, then the dispersive
power of flint glass will be :

(1) 0.106 (2) 0.0406
(3) 0.0306 (4) 0.206
(5) Question not attempted

At 1600 K maximum energy radiation
is emitted by a black body at wave-
length of 2 pum. Then the corres-
ponding wavelength at 2000 K will be -

(1) 4.6pum @ 3.6um
3 2.6 um (4 1.6um
(5) Question not attempted
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25.

26.

217.

41

T Jqol GHAA I oiE I HiHE gl

40 cm & =T 5% qerd T AT 1.5
2 | 39 oI ! 39 Tdg 6! Tha1 BSAT R

(1) 10cm (2) 20cm
(3) 80cm (4) 100cm

(5) IrFaRd A

Fygfm v et dwar I, 8, @
HuTEf dieriss P, 3R P, | S Toral
2 | Py &1 9T A& P; % @@ 30°
AT ST 2 | Py & TROTHA & €1G ST
61 fterar = Bt 2

Iy Iy

@) I @ 3

31
=

(5) I ST

@ =

2 yae ofw, e B it £ 3R o,
£, 3% & & yeEiy 3w % IEfew d gft
TR TG TR R | TS hl TG BihE gl
F 39 W1 & SITeft 2 :

| B bR R |
. Frnimern

Leaideal: d
SR Gadh
5 kil L

inE
@ F=fi+f—d
(5) 3T T

e Tm—. —m—— i —

11

25.

26.

27.

The focal length of a thin-plano-
convex lens is 40 cm and refractive
index of its material is 1.5. The
radius of curvature of its convex
surface is

(1) 10cm (2) 20cm
(3) 80cm (4) 100 cm
(6) Question not attempted

Unpolarized light of intensity I,
through coaxial

By Po.. The
transmission axis of P, is rotated
by 30° with respect to P;. What is

the intensity of the transmitted
light after Py ?

two
and

passes
polaroids

I I
@i @y
31 I
@ D

(5) Question not attempted

Two thin lenses of focal lengths f;
and f, are placed at a distance d

apart along the same optical axis.
The equivalent focal length F of the
combination is given by

1) e be-barnd,
F fi £, fif,
Toaliaal T id

2) —=—F—+—

S -t hif
| e d el |

3) —=—+—

s B T

4) F=fi+f,—d

(5) Question not attempted



28. fom ¥ gy SR i wdaw mEw yow

29.

mmqq%sw%,lémé%@mg
Mm@ | s Fg @
+Q AN W N I § H AE 4T

(1) ON
3 2N

(5) IrFaRa g

1N
3N

2
4)

T JAfrgyas o fae o4 Hfig gre
0 2, I A TUIRH & TN G IR
Tera man & | wicrest e arfigyers & oey
% HISIH T FYEHS n & | 39 THIRH
fepra <t ured foien &man fopmes gro et
QTS ST Hehell B 7

(€Y
)
3)
@
®)

12

e e it e U ————

28. Three identical charges each equal

29.

to q are placed at the vertices of an
equilateral triangle of side [ as
shown in figure. What is the force
on a charge +Q placed at the
centroid of the triangle ? '

(1)
3
()

ON. 2 1N
2N 4) 3N

Question not attempted

An objective lens with half angular
aperture 0 is illuminated with light
of wavelength A. The refractive
index of the medium between the
sample and objective is n. The
lateral resolving power of the optical
system can not be increased by

(€]
(2)
3
“@
®)

decreasing both A and 6
decreasing A and increasing 0
increasing both 6 and n
decreasing A and increasing n
Question not attempted
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30

31.

32.

41

. T ver Rormest wragaies K i wh afgat

foae fapa TR digsr qaie 6
ufgehiail % @9 ? wfeha Aiers 3/4 d B,
W&t d ufgmiatt & e gt & | 39 g =i
gfgerratl & ALY @A W T&A aiien 39
TR & STt 8 (F&T C,p TS 4T 8)

2K K
M) C=x%43C@ C=x;3C

3K 4K
ol e

(5) IgaE S

5 R % @ ar § 9/ 70 @ ;G 9|
T HT A J = J, (1 — v/R) & T sman
2 Rl r fiefiw g6t 2 7o J) o Faas
27

) %nR2J0 ©) %nRzJO

(3) g— nR2J,

®)

TIRZJ 0
JFgANd I

B R & & weme Imitm el
Fm R fEr w ws o @ smw
T o § | Tt % AN (r < R) feiga
o 9@ (r > R) fRigati = fega fowe
HET: §6 SHR U ST # (78T ¢ e %

4)

Sz AR Ry
or oR? oR oR?
(D i (2 ey
oR ET_E . or® oR?
= g0 €o o goR " gor
(5) TgRaA T

13

30.

31.

32.

A slab of material of dielectric
constant K has the same area as
the plates of a parallel plate
capacitor but has a thickness 3/4 d,
where d is the separation of the
plates. The new capacitance when
the slab is inserted between the
plates is given by (Here C, is

" original capacitance)

2K K
K+200® C=gi3C0

3K 4K
@) Bsk+3%@ CFRes D

(5) Question not attempted

1 C=

What is the current in a wire of
radius R if the magnitude of current
density is given by J = J; (1 — r/R)
in which r is the radial distance
and Jj is a constant ?

(1) %ﬂ%o 3 i L R2J,
(3) nR2J, @) §nR2J0

(5)

Consider a uniformly charged
spherical shell of radius R having
surface charge density o. The electric
potential at internal (r < R) and
external (r > R) points are respectively
given by [here r is the distance of point

Question not attempted

from the centre of sphere] :
T g S
80 ¢ gqr 1) : gor
oR orR or? oR?
(3) g; 50- (4) _E:OR ,_sor
(6) Question not attempted



33. femwm e fam Jeas # @’ 3tk b’ F‘elgaﬁ 33. The equivalent resistance between
% offe g fery grm the points ‘a’ and ‘b’ of the
4Q 40 following network is :
a e——AA, A 4Q 40
40 e, A .
4Q
3Q 3Q 2Q
3Q 30 20
be |
1) 4Q 2 3Q be-
@) 60 @ 100 g; ‘é g 8 i’ oQQ
®) i o (5) . Question not attempted
84. 1 m @& i TH uiATiereRT Y B | 84. A solenoid of length 1 m has a radius
1cm%aﬁtgqﬁﬁsooﬁ;}§|qﬁsgﬁ of 1 cm and is made up of 500 turns.
10 A ¥ R YaTfRa St ST, @ gReTfeTenT It carries a current of 10 A. The
: b : o4 magnitude of the magnetic field
?1)3]?28 : IOT’?(Z)H jTlr; L | inside the solenoid is : :
(3) 1.57 x 103 T (4) 5'00 X103 T D828 Lo @ gl x 10T
3 3 3 157x103T (@) 5.00%x103T
(5) ¥ T e (5) Question not attempted
35. fua d go=m | @% n YfeQeeh! (9% | 85. In figure, an array of n parallel
R) &1 T% g TH Jkigs R a1 Th resistors (each R) is connected in
amrest St * Gofisw d Jer @ | A series to a resistor R and an ideal
311 G SRR R 1 79 GHRR =8 ¥ battery. If an identical resistor R
R 9 & e R 9 @ S g was added in parallel to the
T 1.25% & TR 8 ST | n H1AE parallel array the current through
: the battery would change by 1.25%.
ERILR : _ What is the value of n ?
|
g R R i R
B HHR A § 1 ST ! R Arram's in
g l parallel
(1) ¢8 I 1) 8
(2 10 E (@ 10
(3) 12 _ | 3 12
(4) O forelt 7 1 rfreT T R | ] (4) No such value exists
(5) rgaia T | (5) Question not attempted
o 14 41



36.

317.

38.

41

2 TR =Teres T foreht Bl R, 3R
Ry 8, A i A G TU A W T E |
Ik R, >> R, B, @ % §= =04
S (M) ot o @ fopersh SigshaTgut
g ?

R, R,
o g

R 2
®) \/-R:; @ =
1

(5) Irgaia e

Teh Wb | 98 arell foga g i = 16 t
T @ It | gm uERR A qen
t QIS AR | £ =1 s W I & Gfaa ot
1 2, S 39 &1 T fea ames w
16 mV 2

1) 64md (2) 128 mJ
(3) 256mJ (4 512mJ

(5) rgaRad wA

o Fifvea w8 & 31 THERE = ani
4 8 T Wl gaer o™ (B r) sgm

! SHR T (451 d) & HgT T 7, QA |

3w uRT I YaTfd ) W R | SEen e |

¥ ¥z w b A S ST o ¥ |
g T GREhIT & T AT 1 BT 2 %
@ i @ — |

42 42 |

: o
® 33 Woe e %
(5) 3T A ;

15

T
e S 4
_(3) 3J2 @ 82

Two circular conducting loops of radii
R, and R, are lying concentrically in
the same plane. If R; >> R,, then the
mutual inductance (M) between them

will be proportional to :
R, Ry
—_— 2 p—
O F, @ %
Rl R2
3 = 4) =2
B e

(5) Question not attempted

The current flowing in an inductor is
given by i = 16 t. The current is in
ampere and ¢ is in seconds. What is
the energy stored in the inductor at
t =1 s, if the self-induced emf at this
instant is 16 mV ?

(1) 64md (2) 128 md
(3) 256 md (4) 512md
(5) Question not attempted

. One of the two identical conducting

wire of fixed length is bent into a
circular loop of radius r and a
square loop of side d, both carrying
the same current I. What is the
ratio of the magnetic field at the
center of the circular loop to the
magnetic field at the center of the
square loop ?

n2 T

TEZ

(5) Question not attempted



39. T YogrEdl uwy f=Afefaa gt g

40.

41.

TR

1=1; coswt + iy sinwt

AN I FATATAAE R :
1 +1g

(1) N5
2

] +15

o

(2)

3 75
2

i
14 +12
4

(4) 2

(5) IrguRE I=

e T YTfcaeh a8 ol qUTeed A 6 bl
R WehIRTG fopam Sirar 8 aw feft fovm
V, 2 | 99 3 Tag # 2\ ared %
TR § THIRG a8, @ O e
Vo/4 & ST 8 | 39 wnfcs |ag & forg
[ERIRUA

(1) 3A (2) 4
® 2 @ %
(5) g ¥

T AC w1 R fanad E = 200 | 41.
sin(lOOt)W@ﬁmgﬁeﬁﬁaﬁq
Stehes 1 H w6 9" 100 Q 3 51 2 1

Jirea wifke 3asirr @
(1) oW
(3) 200W
(5) Igaid g=

(2) 100W
(4) 300W

16

39.

40.

An alternating current is given by
the expression :

1=1; coswt + iy sinwt :
The root mean square value of this
current is given by

M iljg?
=
@) 11;12
®) i%j.z-i-%
o
e

(5) Question not attempted

When a metallic surface is
illuminated with light of wavelength A,
the stopping potential is V,. When the
same surface is illuminated with light
of wavelength 2\, the stopping

potential becomes V/4. The threshold

wavelength for this metallic surface is

(1) 8% (2): 4
® 2 @ %

(5) Question not attempted

An AC source of emf E = 200 sin
(100 t) volt is connected to a choke
coil of inductance 1 H and
resistance 100 Q. The average
power consumed is

1 ow (2) 100 W
(3) 200W (4) 300W
(5) Question not attempted

41
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42,

43.

44.

41

TR ? (TRIERIH THAH I ¢ R )

s feadl sfoed <t @fspaar TR
o 1 1/169% 9T 80 e & & o R |
34 v 1 - R

(1) 20 fiFe ) 10 fme

(3) 40fie (4) 5

(5) ST A '

p-n @ ¥ @y &5 w1 fmiv g
forae SRUT g1 R ?

(1)
(2)
(3)
(4)
5)

Bl T TIATE

TS ATEeh! ohT forgon
EREARIRIEEI
3rIfg AT 1 AR
AR T

v I ¥ T TF soieeH il -
Toieed e R AN G BieH @
qoeE % R g | W1 Eg T p, AN
TARH hi T FHil TF [ I B qn
E, T p, 7 e 61 3 e e |
%I h H ¢ a8 Efeiiad daei ¥ ¥ S

E. v

Ep_2c

Lﬁlmtl:l
I
<|¥

-]

M @

e i v
Py 2c

<|®

3 4)

& [P

L ———

®)
17

42,

43.

44,

The activity of a radioactive sample
drops to 1/16th of its initial value in
80 minutes. The half-life of the

material is
(1) 20 minutes (2) 10 minutes
(3) 40 minutes (4) 5 minutes

(5) Question not attempted

The formation of the
region in a p-n
primarily caused by :
(1) The drift of holes.
(2) The diffusion
carriers.

The drift of electrons.

The migration of impurity
ions.

depletion
junction is

of charge

(3)
(4)
(5) Question not attempted

The de-Broglie wavelength of an
electron moving with speed v is
same as that of a photon moving in
free space. Let E, and p, refers to
the kinetic energy and linear
momentum of electron respectively
and E; and p, refers to the energy
and linear momentum of the
photon respectively. Which of the

following relations is correct ? (c is
velocity of light in free space.)

Ee 2¢ Ee A\’
DiE =y 2O o

Pe _2c Pe v
@ e
(5) Question not attempted



45. Hh TSN § U fora-geehig @l

46.

t)“ =0z "By cos

q sftfa it I R | @ T § deg
wrife afew e fan & smfw e ¢

(X, § TAT Z SHHT: YHTCHS x, y 9 z & F
e THF Ffew B)

(1) £+3y

@ 3i+y

@) £-By

@ -\B32-y

(5) IrguRE I=

T INIME o gt Jade o afe
IR 9T 10 pA ¥ weodt & d I8
ﬁmmﬁlmAWqﬁﬂﬁ?W%I
AR e wfekia aen Fash sl o
2 kQ 791 1 kQ g, T« gifvet yats
iR TS i
(D 2x102
(2 2x10*
(3 4x10*
(4 5x108

(5) IgARATE

|
|
|

|
|
|
|
|
|
!
|

18

46.

]45. An electromagnetic wave in free

space is described by

O =2, cos

The Poynting vector associated with
the wave is along the direction

A A A .
(x, ¥y and z are unit vectors along
positive x, y and z directions)

D) £+\3y
@ 3i+y
3 2-\By
@) -\3%-3

(5) Question not attempted

In a common emitter transistor .

amplifier if the base -current

changes by 10 pA, it causes the
collector current to change by
1 mA. If the load resistance and
input resistance are 2 kQ and 1 kQ
respectively, the power gain of the
transistor amplifier will be

(1) 2x102
(2) 2% 102
(8) 4x10%
(4) 5x103

(5) Question not attempted

41
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47.

48,

41

Al T B3 Rreehl Iugw @ Ly 8, T
fired 97 S % FF 0.8¢ 3T ¥ T TS
F Y 60° 3 HI0 T i H & 8 o fop
fom &zl mn R, A Ih R A
SR G a1 S § M et o

&1 2 fepa 8 ?
SJ\

—_—

60°

(2) 8.4%
(4) 6.4%

(1) 0.8%
3) 0.64%

(5) T A

M s=ae 71 R B &1t s
& W R A Y e ? () w
fhadt gehar 2 | T fcw @ W 9 &
1Y 2T & T So W HRSHH D TA 8 -
[ﬁlowmeEQ%W:
T AT @ AT &' T A 3 Few A
Yo 1 Iféa = R 1]

(1) -Ma'

@ - [M +%%J a'
I

3) - {M+—Q-J a'

@ =
(5) 3 T

47.

48.

19

If a rod of proper length L, is

moving with a velocity of 0.8c in a
direction inclined at 60° to its own
length relative to a frame S as
in figure, then the
percentage contraction in its length

shown

as measured in S will be

SA
—_—
60°
(1) 0.8% (2) 8.4%
(38) 0.64% (4) 6.4%

(5) Question not attempted

A cylinder of mass M and radius R
rolls without slipping on a plank that
is accelerated at rate A (figure). In a

~ frame of reference fixed to the plank,

the fictitious force acting on the
cylinder is [Here I; is the moment of
inertia of the cylinder about its
central axis and a' is the acceleration -

of cylinder as observed in the frame
fixed to the plank.]

-

(1) —-Ma'
2 - (M + -;—{%J a'

S i) :
s e

(4) Zero
(5) Question not attempted



49.

50.

81.

T GTef Wehe T 99 5000 feram @
T 3 40000 kg $o9 W R | Afe S
%1 faatas am 2.0 f6fi/@ 21, at Tehe g
STH JARraw 3T F41 g, I A B 6
I form & IR w7

(1) 5.39fFf@A. (2) 4.39 &,
(3) 38.39FmfA. (4) 2.39fFdfa.

(5) AaNE ¥

T 3¢ fig 2 kg, 1 kg a1 4 kg & o
foig st @ fififa & S g B
U 98 | T 5AEl % Ao e
1, -1, 1); (2, 0, 2) T (-1, 1, 0) HiX
2 | 30 P & wga syt wiew 1 I,

ueH 8 (kg m2F)
1 -12 2 16
3 2 (4) -6
(5) 3w S

fom ge™ ™ m, % T 01 13 0.60¢ | 51.

¥ " 0.80c T HW * g fpy wm
T STl T B 2
1) 0.14me? (2) 0.42 myc?
3) 0.2 myc?

(5) rgaRd S

(4) 0.64 moc2

49. Mass of an empty rocket is 5000 kg

50.

(1)

and 40000 kg fuel is filled in it. If
the exhaust velocity of the fuel is
2.0 km/sec, then what will be the
maximum velocity attainable by
the rocket assuming it starts from
rest?

(1) 5.39 km/sec (2) 4.39 km/sec
(3) 3.39 km/sec (4) 2.39 km/sec
(5) Question not attempted

A rigid body consists of three point
masses 2 kg, 1 kg and 4 kg
connected by massless rods. These
masses are located at coordinates
1,-1,1);,0, 2 and (-1, 1, 0) in
The
component I, of moment of inertia

metres respectively.

tensor of this system is (in kg m2)
-12 2 16

3 2 (4 -6

(5) Question not attempted

What work has to be performed in
order to increase the velocity of a
particle of rest mass m; from
0.60c to 0.80c ?

(1) 0.14 myc?
3) 0.2 myc?

(2) 0.42 myc2

(4)
(5) Question not attempted

0.64 mocz

41




52.

53.

54.

41

T 1.5 kg SAHM ITeT A6 1 Al Th
faim & wes & feh ggar 450 N/m ? |
YE 16 T WH 59 H SEATR e il
? | afe Iremea frrais 45 ke/s B, A1 3@

(1)...1.b @y 3.2
(3) 0.58 (4) 0.12
(5) ITIANG T

@WWWFY=F0cosmtai
w1 T B ¥ . wew fie fem
y = a cos (ot — ¢) F TR et TR
FEYT Qe HLl b 9 F, g Th
FTediehTeT o ST foha T e 8

1)

(2) maF, lsian

(3) maF,cosd

(4) 2na F,sin ¢

(5) FaRd IH

Th @EA deeR R e sl
fream R ot i B9 r 8, W&
soTeet T ST ST ® | IR W S
aﬂﬁﬁwmuﬁaﬁrmf&mw%:l

TR
D TRE_H T

3TR

@ w-AH™
TR

@) Sa@i—rH
2TR

@ T@i- ™

(5) Tgaid SRA

. T ——" T W T ii— T a——

21

52. A copper block of mass 1.5 kg is

suspended from a spring of
stiffness 450 N/m and oscillates
vertically inside a viscous fluid. If
the damping constant is 45 kg/s,
then the quality factor Q of this
damped oscillator is :

(1) 16 2y 582

(3) 0.58 (4) 0.12

(5) Question not attempted

Due to the external vertical force
F, = F cos ot a body suspended by a

spring performs forced steady state
oscillation according to the law y = a
cos (ot — ¢). The work performed by
the force F, during one time period is
(1) Zero

(2) maFysingd

3) maF,cosd

4) ~ 2na Fysin ¢

(6) Question not attempted

A hollow cylindrical shaft of outer

radius R and inner radius r is

subjected to a torque T. The

maximum  shear stress Ty,

developed in the shaft is given by :
TR

(1) T'E(R4-—I‘4)

® Twi-rh
TR

- (3) 3TE(R4 a 1‘4)

2TR
(4) ‘E(R4 . 1'4)
(5) Question not attempted



55.

56.

57.

foredt e & sria © AR 256 w3
Tl AT % |1 I HEaT & | A Al g
e 1 Beft Afe bt Hierg &1 T, e
Toh—<1TS T TS STeft S € ST 2

(1) 512 (2)-256
(3) 64 (4)7128

(5) ITFTING w
g qrefe d & U Uit e
o I T 1 Hew I v, T AW k
& v o s 2 v, = 0 SR
T&1 C T fHaaie 8 | 9. a1 1 9g 9
21
(1)
(2)

(3)

C l:cos(deZ)—sin &ggﬂ

C cos(kd/2)

C [cps(kd/Z) +sin ((tgjjg:’

(4)
(6)

2C sin (kd/2)

FATARA J¥1

QEF‘HI"—’T 0.01 kg/m%@‘maammma
el T gt g St & Irgfew Terd |
T $ wivfla smafe 100 rad/s, AEW
0.02 m 3R F= 10 m/s & | S |
& JFfew T gy Heita Sied with 2
D 1w (2 02W
B 2W 4 01W
(5) gTiE =

R i e D D S —

22

55.

56.

57.

®)

A wire under tension vibrates with a
fundamental frequency of 256 Hz.
What would be the fundamental
frequency if the wire were half long,
twice as thick and under one-fourth
the tension ?

(1):" 5512 (2) 256

(3) 64 @) 128

(5) Question not attempted

The phase velocity v, of transverse

waves in a one dimensional crystal of
atomic separation d is related to the
sin (kd/2)

(kd/2) -
Here C is a constant. The group
velocity of these waves is

wave vector k as Vo= C

()= O Iicos(kd/?.)—sin%jz—ﬂ

(2 C coskd/2)

B C [cos(kd/Z)-i—sin &ﬁﬂ

(4) 2C sin (kd/2)
(5) Question not attempted

A wave travels along a stretched
string with linear mass density 0.01
kg/m. The wave has an angular
frequency of 100 rad/s, an amplitude
of 0.02 m and propagates at a speed
of 10 mJ/s. The average power
transmitted by the wave along the
string is :

1 1wW @2 02W

B 2W 4 01W
Question not attempted
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58,

59.

60.

41

(1) 0.65s (2) 0.325s
(8) 1.65s (4) 0.8s
(5) AT A

THETH €9 ¥ AR e, St B
R 3R smaw Q 2, & $a Iega-w3fas
Fat fpeeh gaTuTd Bt & ?

2
a5 & @

2 2
o = @ %
(5) STgERATA
5 a &1 T W I WA JeH
Tt gfer & afeh gpam e Prsaa: aTet
i 31 & Rrerepr afemo sem & Fwa gl
réaaﬂ?ﬁn@qﬁ%awﬁ?=%Por’r‘
Fo A §g TN T 36 THR fean Sman
%l@oﬁﬁmﬁi)

P 1%
W DR
3 Py 4) -P,
(5) ITIRa A
@WﬁOmaisT,ZOmémamsm

Fa 1 2 | od T 2, e W e |
%amwmw%wmﬁssaﬁs%
£ | I BT B [TAf SrEe o 8 - |
e & — 0,60, T — 0.03, Fsbie — |
0.02, Wt =3t ST & 0.5 ]

. TP A Y — ——— Ta———
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58. The total electrostatic energy of a

59.

60.

uniformly charged shell of radius R
and charge Q is proportional to :

2
@ @
)2 2
® & @ =

(5) . Question not attempted

A long solid dielectric cylinder of
radius a is permanently polarized
so that the polarization is
everywhere radially outward, with
a magnitude proportional to the
distance r from the axis of cylinder

e g e
ie. P=5 Py rr. The bound charge
density in the cylinder is given by

(P, is a constant.)

P P
W5 28 =

3) Py ~ 4 =P
(5) “Question not attempted

A room is 10 m wide by 20 m long
by 3 m high. The ceiling is acoustic,
the walls are plastered, the floor is
concreted and there are 36 people in
the room. The reverberation time is
[Sound absorption coefficients are :
acoustic ceiling — 0.60, plaster — 0.03,
concrete — 0.02. Take absorbing
power per person to be 0.5]

(1) +0.65s (2) 0.325s

(3) 1.65s (4) 0.8s

(5) Question not attempted



61.

62.

63.

g HERR JUTRR AT Iehfdl i
FHMHy=0mauy=0.01 m W &
AYT Y dleeal &y = 0.0l m W R |

aft wret & e B = 258 5252, A

Fraeht wie W Sieear & (R $i vem
)

(1) -286V (2) 286V

(3) 143V (4) -143V

(6) rgaRa T

frferfed & @ 9 @1 T Evd gah
CER S

1)
@

B=3x2223%—2x%8%
-5
B

=_2xyR+yz2yF

3
[2 yz—-%)ﬁ

@) B=(z+4y)i-yx®y+
2
(xsz_%]’z\

4) B=—6xzi+ 3yzly

(5) Irgaia T

afE & Todea weEl % JAYE W TH
qh ‘{Bﬁ'ﬂ AT T 0}3‘1@1?[ g @
e § @ o9 ar diva aeu ad g ?
(T8 n AN HI AT t TG fewn =t
eh LT 8)

1)
(2)
3)
(4)
(5)

Dy —Din=of
Eii—Eg = of
egEon —€1E1, =0
Dg;— Dy = o7

FAIANG 5

T ——— LT ——" LIS IR TS WA VLSt TR e i it

24

61.

62.

63.

Two parallel circular conducting
disks in free space are at y = 0 m
and y = 0.01 m and zero voltage
reference is at y = 0.01 m. If

D = 253 y nC/m® between the
conductors, the voltage at the lower

‘plate is (Neglect fringing)

(1) -286V (2) 286V
(8) 143V (49 -143V
(5) Question not attempted

- Which one of the following is an

impossible magnetic field ?
(1) B=3x222%-2v2z3%

2 B=-2xyi+yz2y+

3
(2yz—%]2
—> A A
(3) B=(xz+4y)X-yxly+

(-2

(4) §=-6xz£+3yz2§
(5)

Question not attempted

If a free surface charge density of is

present at the interface between two
dielectric media, then which of the
following boundary conditions is
correct ? (Here n refers to the normal
and t to tangential direction)

(¢))
(2
(3)
(4)
(5)

D2n e Dln = Or

Eji—Eg = Oy

golign — €K1 =0

Dyt — Dyt =0y

Question not attempted

41




64.

65.

66.

41

N

Wﬁmwwwfmmﬁm<%>,

FpaAt <l =TSl % HH T W W R
[ﬂﬁmuﬁmmwm%m%

T [n
%ﬂT ES?T % % fx2n+1 e—ax2 = 2an+1,
0 ;

a> 0% fag)

® ot O \[ir

afe Reeht rrest a1 ST AT F9
¥ m T A A Tk O o D
A1 T 1) foh| R afatda g 2
(1) - D, \/m T SQT; 1, m TAT 9 |
(2) D, m T eT; e @ o

(3) D fraawm; nFeawm i

(4) D P @, 1, \m T
(5) ARG WA

.3 3. (CRO) ¥ ws &4 dieedr
FEEIEATR :

(1) i
(2) SATEATHR A
(3) TG T
(4) ST

(5) IAIid T

[ ——————E
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64.

65.

66.

On making use of Maxwellian

G s 1
speed distribution, << > , the

7
mean value of the reciprocal of
speed of the molecules in an ideal
gas at a temperature T is [here m
is the mass of each molecule and it

[n

0
is given that sz’”'l g2’ =

2an+1
0
fora> 0]
m m
1) \/2kT (2 kT
m 2m
(3) kT (4) kT

(5) Question not attempted

How will the diffusion coefficient D

and viscosity coefficient n of an

ideal gas change if its volume

increases m times isothermally ?

(1) D will increase ‘\fn—a times; 1
will increase m times.

(2) D will increase m times; n will
remain constant.

(3) D will remain constant; n will
remain constant.

(4) D will remain constant; n will

increase \El times.
(5) Question not attempted

The sweep voltage used in a CRO
is of the shape of :

(1) Square wave

(2) Rectangular wave

(8) Saw-tooth wave

(4) Sine wave

(5) Question not attempted



67.

68.

69.

frefafaa degaw Ty fFa Fwmies
v d g BT &7
51
V)]s \aSly
(1) 3afes St (U)
(2) w&AH (H)
(3) TeHRIeSS T Hai (F)
@ frew g 31 (G) |
(5)  TgaRa

frafafga # 4 =9 @1 fhea He-I 3R

He-II % == 1 9! 370X STl g ?

(1) He-l T gWH A 8, J&ih
He- Il G afaa@ 2 |

(2) He-l ¥ Y WM Bl 8, Foi%
He-II % 375 SaTa1 Bt 2 |

(8) He-I# 3= Hufi¥ dTcishar grl 2,
Stafes He-1I # fr= St aetsar
BAR

(4) He-I Ffq et gwiar 8, v&i®
He-Il TH WA WA 61 e
HEERFAT 2 | "

(5) a5 |

|

T ae AT % R, qe-ate | 69,

mﬁmaﬁmuﬁéﬂﬁnﬁf@aﬁl
AHATTR ? (T IRA a9 ?)

2a 2a
(1) E>T (2) ﬁ"T

a

B) FET 4
(5) IFIAd I

a=b
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67.

68.

Which thermodynamic potential
leads to the following Maxwell
relation ?

&5

(1) Internal energy (U)

(2) Enthalpy (H)

(3) Helmbholtz free energy (F)
(4) Gibbs free energy (G)

(5) Question not attempted

Which of the following correctly
describes the difference between
He-I and He-I1 ?

(1) He-I is a normal liquid, while
He-II is a superfluid.

" (2) He-I has zero viscosity, while

He-II has non-zero viscosity.

(3) He-I has high thermal
conductivity, while He-II has
low thermal conductivity.

(4) He-I exhibits superfluidity,
while He-II behaves like a
normal liquid.

(5) Question not attempted

For a Vander Waals gas, the
condition for cooling in
Joule-Thomson expansion is

(T is initial temperature)

2a 2a
W >T @ Fp<T

a
@) =T
(5) Question not attempted

(4 a=b

41




70.

il

41

o # feu o W o ==t frew @& 3m-
JTTeE lt T e wfeiuss Ry & =ifera
H! B | S D T dieea g Vg Fes
goft # gferie R 8 o 98 wfaera forar
T R | e Wit EEO % Eey o
frfefed sl W fomEm U W @@
ﬁmgﬁm:

Rg
AMAN——e

“@®

A: ufEd Rg oo fa R, % RO R, §
faftfa wfe sReeam. 3 S
Ra=0

B: fi¥d Rg aen uftedf Ry @ Ry &

fefla wfe sfteeaw ® <=

R.=R,

FAFHAR TR |

FIAFITBHRTIR |

FRAATNM BN A TAE |

(4) YT AT BRI @ e B |

(5) i ¥R

wiferha ifyh #, Fe=fafae ® @ $F

o1 Tyehen feret frepma 1 wgidt 3R g&H

msﬁﬁm%ﬁﬁmﬁﬂﬁl

s emiar’ ?

(1) qem raensd 6t §@n §e1 W

Tgrft et 2 |

gl gEw s A wen & w1 |

F G B R | _

& SEeel hl FEI W W |

gt e 2 | |

Ry,

&y
(2)
3)

(2)

3)

(4) U g e f sEn W |
AR | 1
AR T !

(5)
: 27

70. Consider the network in figure in

71.

which a non-ideal battery drives a
load resistor R;. The battery is

modelled as a voltage source Vg in
series with a resistor Rg. Now

consider the following statements
about power transfer and choose
correct option :

VWY *

Ry

%@

A: For Rg variable and R; fixed,
the power dissipated in R; is
maximum when Rg = 0.

B: For Rg fixed and R variable,
the power dissipated in R is
maximum when Rg = R;.

(1) Only the statement A is
correct.
(2) Only the statement B is correct.

Both the statements A and B
are correct.

Both the statements A and B -
are wrong.

Question not attempted

3
(4)
(5)

In statistical mechanics, which of
the following correctly describes
the relationship between entropy
and the number of microstates of a

system ?

(1) Entropy decreases as the
number of microstates
increases.

(2) Entropy is proportional to the
square of the number of
microstates.

(3) Entropy increases with an
increasing number of
microstates.

(4) Entropy is independent of

number of microstates.
Question not attempted

()
o



72. = # weRfa S smie dieedr fame | 72. The Zener diode voltage regulator

afwy 85 V e umq ot oo @« circuit shown in figure is usqd to
Hﬁﬁ‘lRLW VR obtain 2.0 V regulated output at

_ load resistance Ry from a 35 V dc
il ol b L § o power supply. Zener diodes are
TS & 3rgAdi® 5 W, 10 V # | vl rated at 5 W, 10 V. The value of
R&HFTHHEE ‘ resistance R is

+

35 V=

(1) 30Q (2) . 60Q (1) 30Q (2 60Q
@ 900 (#1200 3) 90Q 4 1200
(5) 3rgTRa T (5) Qﬁestion not attempted

78. Teu wu ity § 2fifie AR B #19 ! 73. The Thevenin voltage and
: aéﬁqahmqa‘ %ﬁqm% Thevenin resistance between

terminals A and B in the given

1kQ 1.kQ 3 By
circuit 1s :
1 kO 1kQ
| — A ——AAMAA——0 A
20V = I g
} SOV = 3
(1) 10N;:3:kQ l B
(2) 10V, 1.5kQ (1) ‘ 10V, 3kQ
@) 10V, 2kO 2) 10V,15kQ
: (3). .10V, 2k

4 20V,15kQ | 4) 20V, 15 ld)
(5) HAgaia g (5) Question not attempted

= 28 41




74.

75.

76.

41

Th SEEW TaUS H GHH dloedl AN
140 2 | ST RUMcH dieeal YAHaw S
fopa T 2, & "ee 20 & S # |
forfa &1 fpam o fewr w gEiHafim

fopa e R, s A |

(1) 0.34 (2) 0.24
(3) 0.14 (4) 0.04
(5) TG WA

wh JFET % T g, = 4000 ps # |
Vg, = — 3V W g, & A F1d@ HINT |
e & % Vigom =—8 V.

(1) 500 ps (2) 2000 ps

(3) 1667pus  (4) 2500 ps

(5) 3T S

o 7 weffa Ziforet aftew & forg ag e
g 2 % R W@ I % T
fonua 0.5 V 8 | it &1 S
R,/R, 1 & % Iwei® 910 1 mA &
S ?

R, SRL T

(1)
(2)
3
(4)
(6))

29

74.

75.

76.

The overall voltage gain of a
multistage amplifier is 140. When
negative feedback
applied, the gain reduced to 20.
Find the fraction of the output that
is feedback to the input.

(1) 0.34 (2) 0.24
(3) 0.14 (4) 0.04
(5) Question not attempted

voltage is

For a JFET the value of g;,, = 4000
ps. Find the value of g, at Vg =
— 8 V. Given that Vg, =—-8 V.

(1) 500 ps (2) 2000 ps

(8) 1667 us (4) 2500 ps

(5) Question not attempted

For the transistor circuit shown in
figure, it is given that the voltage
drop between the base and emitter
is 0.5 V. What will be the ratio of
resistances R,/R, in order for the

emitter current to be 1 mA ?

R, Ry l[

7.5V
R, l
2kQ
(1) ~2.0
(2) 3.5
3) 10
(4) Insufficient information

®)

Question not attempted



71.

78'

79.

e HA el & heTHEg T

et w1 I 9 : 4 B, T ean 3R
e ot el 1 ST B :
(D)Ex62i1 2y 9:4

3 25:1 (4) 13:5

(5) NG I

AEhaTs SATGHUMM! & T Th AT |

frafa # 650 nm TEeH H TH AT FT
Iqa & fopan T T B | SAfeesomdt &
Yol 3 ¥ T 99 1.3 cm T TH DI B
1 Tt § | SR o1 B | 99 39 AeAl H
TR T T ATeAd W fer S 2
1 el e @ 1 IR W arett
il <t dwar 800 IRE H T B | p H
Cick

()12
(3) 1.05

(5) I S

weRfa fam # A qureed w1 wer e 2
$ T Tael Wa | ANeEEq Hafad 3
AFEAER) i 1a93FTTAR |
wereit 1, 29 3 % 3UEAHI® 0, ny I ng
wm%aﬁnl<n2<n3(ﬂﬁ%@ﬁ
%! Twal & fore feret Fh uitan T B)
ot ¢, 9 r, & gl fommeft st %
fuufeeu? @@ m=0,1,2,3...

1.02
1.5

@
(4)

2
1 3
Ty
(\
T
i
< L>
D A= -’-J:Ln2 @ A= 4Ln3
~ (2m+1) "~ (2m+1)
@) A= 2Ln2 (g 2Ln3
(2m+1) (2m+1)
(5) gl I

30

71.

78.

79.

The intensities of two interfering
coherent waves have ratio 9 : 4, the
ratio of resultant intensity maxima
and minima shall be :

(B h o] (2) 94

(3). 261 (4) - 13:b

(5) Question not attempted

An experiment with Michelson
interferometer is performed in
vacuum using a laser of wavelength
650 nm. One of the beams of the
interferometer passes through a
small glass tube 1.3 cm long. After
the tube is filled with a medium of
refractive index p, 800 dark fringes
are counted to move past a reference
line. The value of p is :

(1nk:2 (2) -1.02

(3) 1.05 (4). 1.5

(5) Question not attempted

Given ﬁgure- shows light of

wavelength A is incident normally on
a thin layer of material 2 that lies
between (thicker) materials 1 and 3.
Refractive indices of materials 1, 2
and 3 are n;, n, and n; such that
n; < n, < n;. (Rays are tilted only for
clarity.) The condition for complete
destructive interference between rays
r;andr,is (Herem=0,1,2,3...)
2

1 3
Tro j
\
P
i
=
- 4Ln2 = 4Ln3
@ (2m+1) @) (2m+1)
= 2Ln2 2 2Ln3
@ Gzl) 2m+1)

®)

Question not attempted
41




80.

81.

82.

83.

afe & YETfos & e gl 0.8 mm &
3t Yaifesg <tesal 0.16 mm & at fg-
Yaifss weeE faads sfaey # wem i
H sFH (missing orders) g
(112 3 2 6,12, 18
(3) 3,927 @ 2,6,12
(5) TG A

w1 @R #, oon R ﬁrm%&aa
aa@naﬁ%ﬁamw%w‘@l?ﬁ%
(1) Het rae 3R NeH Iafd e
(2) Torqeumit v 3R g& e
(@) st s
(4) wem Jafva sEwen o fraemh

ST
(5) ITFTIRG T
nmmammwgmm%%qm
fRufy § sfifPaaa & g auree
SffPadar & 99 f=fafed & @ 9 @
e ?

7\'2
1) AxAr>o-
(2) AxAsz

kS
@) Ararz - |
(4) AxA7L>1$ i
(5) ITgTRA _ !
o faa 3% & 4000t S Sdfie i 83
%lﬁﬁw%ﬁaﬁqﬁﬁ%ﬂaﬁmm]
reft ged FE e w1 R ? _ |
(1) 250 nm (2) 500 nm i !
(3) 750 nm (4) 625 nm |
(5) T I |

31

Find the first three missinig order
for a double slit Fraunhofer
diffraction pattern if the slits’
widths are 0.16 mm ancl they are
0.8 mm apart.

(1)==1;2:3 (2) 6,12,5%8
(3) 3,927 (4 2,6,12
(5) Question not atteinpted

In a Ruby laser, the laser action

occurs due to the transition

between :

(1) Ground state and first excited
state

(2) Metastable state and ground
state

(3) Pumping level and excited
state

(4) First excited state and

metastable state
(5) Question not attempted

Let Ax and A\ be respectively the
uncertainty in  position and
simultaneous uncertainty in the
wavelength for a free particle, then
which of the following is correct ?

2

(1) AxA?\.?_l_

B
on (&) AxALZ2%

2 5
(3) Axa.xz\;‘—z-—n-(cz) Axngg

(5) Question not attempted

For a diffraction grating with 4000
lines per cm, what is the largest
wavelength that can be observed in
the fourth-order diffraction ?

(1) 250 nm (2) 500 nm

(3) 750 nm (4) 625 nm

(5) Question not attempted



84.

85.

86.

qawn%fmaﬁww=é¢o+i¢l

& fo ST & T 6o T ¢, T
I \T§ WYY JANG TSR F EIA
Fistt By 9 E; % yam=iiea =
HoH & | e y # gfedied H s
TS A R

E, E,+ 2E;
(1) ? * E1 (2) 3

E 2E,+ E;
@ 5B @ =

(5) AT WA _

‘TR ywE FaRH FEfRga g @ s

T A 2 ?

(1) TH WaA, Thus TRl %
FfEETT R |

2 ww Wi, fi-=e w@et @
SaTe i Bl 8 |

(3) WA W g @ % Rd: duHd
foreenfia St #

(4) whiftla ®E &t
JTaferd BIEH & HH Brdt & |

(5) ITITRG WA

& e FrEE ST 0T BeF frEfRad. |

wq & fon T R : y(x) = Neo%, — oo
< x < + oo % for@, 9i&T N sam=fen
RFER IN®HI IR

+0 S
[ﬁmw%ﬁi:[oe dx—\/EJ

(1) EJIM (2) (2_0.-]”4
T T
1

T
3) (EE] 4)

(5) 3gaNd I

na

’m‘

| 84.

85.

The wave function of a particle is
; 1 :
given by y= % dp+1 ¢; where

¢ and ¢, are the normalised eigen
functions with energies E; and E;
corresponding to the ground state
and the first excited state,
respectively. The expectation value of
the Hamiltonian H in the state y is

S o e O
E, 2E, + E,

@ S-E e
(5) Question not attempted

Which of the following is NOT correct

regarding the ‘Raman Effect’ ?

(1) The Raman spectrum is a
characteristic of the
scattering substance.

(2) Stoke lines are more intense
than the anti-Stoke lines.

(3) Raman lines are
symmetrically displaced about
the parent line.

(4) Frequency of scattered photon
is always less than the
incident photon.

(5) Question not attempted

The wave function of a quantum
system is given by y(x) = Ne—** for
— o < x < + o, where N is the

normalization constant. The value
of N is

+0
(Given | e dx = E]
o

1/4
) [2_“)
T

1/4
T

o |4 1
3 — 4) ——
3) [ 27{) 4) T
(5) Question not attempted
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87.

88.

89.

90.

41

H i vom Iafora 31a 2Py — 2P0 |

g o1 0.365 cm~1 8 | Litt & fo@

A e 1R 2

(1) 29.6cm™!

(3) 9.6cm™!

(5) TG A

fafeiea e Wfemm sl o

(A) TH Ui MR A @ fg,
SIgUS T I R |

(B) wh dEiE  (prolate) IR w1

=qHa Tl FOTC B |
(C) T* &A% (oblate) T4 1 Tgd

3Tl e BT § |
e g TS =L :
(1) *ae (A) TR | l
2) *ae (B)HEI | |
(3) aw (C) TR | |
(4) a9 (B) 3 (C) &t € |
(5)  IrguiRa g “
T W@ $ &1F $1 8 MHz T yarferd

Ueh TATEdl dieedl €id gl drferd fea
TR | 98 9 o % 3@ geiagHl # @ ia
0 # wW o T R | A owA
Ff<m Teft & STat 3T ], Ig 2.4 % 108
m/s T 9 ITH L AT & | 59,7 I
SEIERS
(1) 30m (2 175m
B 16m (4 125m
(5) TR e |
L AMY & UHiaHT =i, ﬁmﬁ%ﬂml
V(x) = 0 a1 €&’ W V(x) = « 2, A
ﬁmﬁm%mﬁmwml
Fiehr et 2 eV 2 | A wuit Reh fam |
1/2 & 91 I=thar T8 o, %@l
I
I
l
|

(2) 19.6 cm™!
(4) 8.6cm™!

ﬁw%mmmﬁﬁawmﬁ
Foit &

(1) 6eV
(8) 10eV

(5) I e

(2) 8eV

4) 12eV

33

87.

88.

89.

90.

The doublet séparation of the
first excited state 2Pgy — 2Py of

H is 0.365 cm™l. What is the
corresponding separation for Li*t* ?
(1) 29.6cm™? (2) 19.6cm™!
(3) 9.6cm™! (4) 8.6cm™!

(5) Question not attempted

Consider the following statements :

(A) For a perfectly spherical nucleus,
the quadrupole moment is zero.

(B) A prolate nucleus has a
negative quadrupole moment.

(C) An oblate nucleus has a
positive quadrupole moment.

Choose the correct option :

(1) Only (A) is correct.

(2) Only (B) is correct.

(3) Only (C) is correct.

(4) Only (B) and (C) are correct.

(6) Question not attempted

A linear particle accelerator is
driven by an alternating voltage
source operating at 8 MHz. Assume
that it is used to accelerate
electrons. As the electron comes
out of the last tube, it attains a
velocity of 2.4 X 10® m/s. The
length of this tube is '
(1) 30m (2) 7.5m

3) 16m (4) 125m

(6) Question not attempted

The lowest quantum mechanical
energy of a particle confined in a
one dimensional box of size L, with
V(x) = 0 inside and V(x) = « at the
walls is 2 eV. The energy of the
quantum mechanical ground state

for a system of three non-
interacting spin % particles is
(1) 6eV (2) 8eV
(3) 10eV (4) 12€V
(6) Question not attempted
o



91.

92.

93.

94.

95.

6.8 MeVWﬁ?ﬂ@a'W@@E
A THIE H Yo HLAT ® a9 A9 H
QuicR STaenfyd & S @ | Ay sures
giiar 20 pF & @ uivmft wg =i
BNt (18 U 1A I 399 i & ferg
SATITE Hoit 34 eV # 1)

(1) 1.6mV 2 16V

(3) 0.8mV (4) 0.8V

(5) gERE w _
wergia w1 Iy e @ fereet w@fa
T &g e # 7

(1) WM (2) IAHRHA

(3) - (4) =EgH

(5) ITgTid A

GM 7 <t g&raT 80% & | Afe I8
FIfteham 6000 FRe/fiFe &t 8, @
T BT UAITETd EHY B
(1) 2ms (2)
(8) 4 ms (4)
(5) IgTRa 5=
 TFEd ¥ ANSY HIWHT F ATAD
fraas 1.2 A, 1.8 At 24 € | firew
37 (231) T TH THAS 35 x-3E B
1.2 ARMFRAR | y T z HY & 97d H1¢
Trqar-a:@vgm:%

1) 364 124A @2 124 4A
3) U3A 23A (4) 44,24

(5) IIgTRa A

e ®i wEEigE § 107 Hz ogfa 3
5000 V =1 fegga &3 et @i fepa
ST e | AR H 0.5 medr
IS I STH Y 778 Sl Bl

(1) 814MeV (2) 7.14MeV
(3) 6.14MeV (4) 5.14 MeV

(5) a5

3 ms
5 ms

91.

92.

93.

94.

95.

An o particle of energy 6.8 MeV
enters in a pulse ionisation chamber
and fully absorbed in the gas. If the
collector capacitance is 20 pF, the
resultant pulse height will be (energy
required to generate an ion pair in
gasis 34 eV.)

(1) 1.6mV 2 16V

3 0.8mV (4) 08V

(5) Question not attempted

Betatron is used to accelerate :
(1) Protons (2) Electrons
(3) a-particles (4) Neutrons
(5) Question not attempted

The efficiency of a GM counter is
80%. If it counts maximum 6000
counts/min, then the paralysis time
of counter is :

1) 2ms (2) 3 ms

(3) 4ms (4) 5 ms

(5) Question not attempted

The lattice constants for a
primitive cell of a crystal are 1.2 A,
1.8 A and 2 A. A plane having
Miller indices (231) cuts an
intercept 1.2 A on the x-axis. The
corresponding intercepts on the y
and z axis are respectively

(1) 364,124 (2 124 44
@) 13A,23A (9 44 24

(6) Question not attempted

Protons are accelerated in a
cyclotron by applying electric field
of 5000 V and frequency 107 Hz.
The energy acquired by the proton,
if radius of the dee chamber is
0.5 m, will be

(1) 8.14MeV (2) 7.14 MeV
(3) 6.14MeV (4) 5.14 MeV
(5) Question not attempted
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96.

97.

98.

41

IT-U Higet H 9TH THihT

Psinaa

+ cos o.a = cos ka

R foar =t | 9T wal % A =T

FfeaUa = waﬁw

F IR TAm I ITTAk=0W
S H AR FEH, P << 1 7M1 |

hZP 2hZP
@) 2ma? @ ma?
hZP hZP
(3) ma? (4) 4ma?
(5) IFud A
M Y T IR & Q el A
B W fomm X e feamd @ 6, 9 05

39 TR & I Op/6, = 2 8 | =7 A
&, Tl F1 Fretehal K g Sehioi g
frafie gidt 2, & freht o e a9 w s
ATeTha13A1 %1 ST Kp/K, T2 :
(1) 1/8 2 1/4

@) 2 4) 4

(5) ITFRa WRA

' I
X-fertot fieht e 0.20 nm R, TH e | 98.

o7 freee & g F9 % fada ¥ e
T % e 30° % Hv W feafda Bt ® |
ST et o St i glt T BRA ?

2
(4)

(1) 0.10 nm
(3) 0.30 nm

(5) I IR

0.20 nm
0.40 nm

35

96.

97.

Consider the equation obtained in

Kronig — Penney model :

sin aa

P +cos aa = cos ka

where symbols have their usual

/2 E s
meanings and a = %— Using

this equation, find at k = 0 the energy
of the lowest band, assuming P << 1.

hZP 2h?P
(1) omaZ (2 )

hZP h2P
3) ma? ) 4ma?

(5) Question not attempted

Consider two crystal A and B of
identical size and shape having the
Debye temperatures 6, and 0Op
such that 68p/0, = 2. In the low
temperature regions, where the
thermal conductivity K is limited
by the surface scattering, the ratio
of thermal conductivities Kg/K, at
a given temperature is equal to

(1) - 1/8 2 14

(3) -2 4 4

(5) Question not attempted

X-rays of wavelength 0.20 nm undergo
second-order diffraction from a simple
cubic crystal at an angle of 30° relative
to the crystal plane. The distance
between the lattice planesis:

(1) 0.10nm (2) 0.20 nm
(3) 0.30 nm (4) 0.40 nm
%)

Question not attempted



99.

100.

101.

102.

T HAfoaTes H W I a9 W IS
T fT By R | IR Wi w9 7K
3R 5 K W whifas &7 2.0 T ?, @t v

[ A9 T Shifcren & 1A 51 81T 2
(1) 35T (2)14.0T

(3) 4.08T (4) 45T

(5) rgafd S

AT ol A # R AZ =1, A

A3+ (A+D2-B5A-12HT UM R :

1 A @l -2A
3 20+A (4) 8A+1I
(5) TG ¥

% F(t) = t sin at T TATE =R
1A I |

2 as

2 as
2 (s2- a2

@ G+

25
® ity

(5) g S

T UTq T foaR & St divthes Higd
FYTerd: FFEW FA 8 1A E, T=0K
W 4Tg Sl B F @ qUT Ry 9T BT
T B, a9 frefofea 8 & ®9 @1 g6y
qER?

(1) Ry=E'2 (2 Ry « E*2

<
W&+ a2

3B Ry« E}’z (4) Ry EY

f
(5) ITgeiRd A

36

T d—— Tr——— — T —- i ——— —

99.

100.

101.

102.

The critical magnetic field of a
superconductor at absolute zero
temperature is By. If the critical
temperature is 7 K and the critical
field at 5 K is 2.0 T, what will be
the value of the critical field at
absolute zero temperature ?
(1) 36T (2): 40T
(3) 4.08T (4) 45T
(5) Question not attempted

If A is a square matrix such that
A? = 1, then the value of
AS+(A+D2-5A-12is:

(1 & 2 I-2A

3) 2I+A (4 3A+I

(5) Question not attempted

Find the Laplace transform of
function F(t) =t sin at.

2 as 2 as
(1) (82 L a2)2 (2) (SZ 3¢ a2)2
— 2 as a
B) gm0 awe
(5) Question not attempted
Consider a metal which follows

Sommerfeld model exactly. If E; is

the Fermi energy for the metal at
T =0 K and Ry is its Hall coefficient,

which of the following relation is
correct ?

3 RyxEf? (4) Ry«EY
(5) Question not attempted
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103.

104.

105.

41

foreht faderien o s&e wam & wgelt gl

¥ T TR & — X =22 D E B2
%ﬁ%ﬁ(éﬂﬁﬁm)@ﬁ%mﬁaﬂma
9 B ! GgE HT 1T
(1) 1+22E=0 (2) 1—92E=0
3 1+20p=04) 1-2ap=0
(5) I WA
frofafes & @ ®59 @1 e A
Ffreat nifa geieton <l giiaT 2 ?

~oH & .0H
(1) ql_api’ pi-—"aqi

H H

(2 q1=—%;i,pi=%l;
3) Q1=%§I;’pi=—%ll;_li
(4) --%Ié[;’pizgp%
(5) I A
el H thedfem R, o gw=hea
fFrérien € 3fi p, amA=fiha Ha R 1)
g §guel P(x) % forg wnfesar 6t
e
@ [ Poe) Pue) x= (557

+1 -

[ Patr P =25 80

=1 >
+1

f Pp(x) Pp(x) dx = (n - 1) Bo

|
+1

J‘ Py(x) Pp(x¥) dx=(n+1) 8pyy

=] b

2

3)

@

——C——— T— T — T—— —— T ————— T—Tra—

®)
37

103.

104.

105.
Legendre polynomials, P, (x) is given by

ap
x b
p — P = Bx? between conjugate
pairs of a coordinate and its
momentum to be canonical, the
constants o and p must satisfy

For the transformation x — X =

1) 1+%E=o ) 1--°£2E=0
(3) 1420p=0(4) 1-20B=0

(5) Question not attempted

Which of the following represents
Hamilton’s canonical equations of
motion ?

(1) q1=%;li, Pi=“gl:'i
@) az— ‘g%i, p; = %I(;_Il
® oD B2,
@) == aH, P = gll;t
(5) Questxon not attempted

(Where H is the Hamiltonian, gq;
are the generalized coordinates and
p; are the generalized momenta.)

The orthogonality condition for

+1
@ [ PuPute) &= (555 B

-1

@ fl o) Py dx = (25

+1

1
f P, (x) Pp(x) dx = (—_n = 1) Spn’
~1
+1
f P, (x) Py(x) dx=(n+ 1) 8,y
=1
Question not attempted

3

4

()
o



106.

107.

T ARAHR TIGF (JTss), et
S a IR SEE b (aﬁa>b%)€r,%
fore sy foren 2 -

(1) TEqg

(2 TEy

3 TEp

(4) TEq

(5) ITgARE T

Teh goiae fom & BT AT 8 a1 Tocd
¥ orria g =T & P | @S h g0
i w faferror gro @ié ot aen fRafow
S # F H AU R (@R debdl b
= el # 1)

Ko 2 2g
@ 6m mc ’\/;

po g2 e? 2h
o BE

Ko €2 2h

127 mc g

Ho g2 ez[z_h_)afz
@ 6nec \ g

(5) 3rguRd T

3

38

106. The

dominant mode for a

rectangular waveguide with height

a and width b (wherea >b) is:
(1) TEg
(2) TEy
3 TEpy
(4) TEgy,

(5) Question not attempted

107. An electron is released from rest

and falls freely under gravity. The
ratio of energy lost due to radiation
and the loss in its potential energy
as it falls through a distance h is
(here symbols have their usual

meanings.) -
1 Ko €2 2g
1) 6m mc h
9 po g% e? 2h
) 67 c g
Mo €° 2h
121 mc g
Ho 82 ez(gl_l)afz
) 6nec \ g

3

(5) Question not attempted
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108.

109.

41

fafea HYHE (canonical ensemble) #
feeht frpra 1 sftw it (E), am T w
& STt 8

(1) - (E)=
dlnZ

@) (E)=- 38
167Z
(E)—g‘(ﬁ
@ (E)=-kgTinZ
(5) ITgmid e
z A¥ F IRW @ T I €9 an
() Hamar
_J0 t<0 =% fom
I(t)_{lo t>0 & forg
At P W wfed afew v

rolo [c’cﬂ/(ct)2 b ],\

dlnZ
oT

3)

A (s, t) =

_2?ln - Z

g fen smr R @ ofomft Rew @
E (s, t) 39 YR fear wmam

A

Es, t)=— _toloc 2

(ct)? —s2
Boloc 4

27+/(ct)? -2

)
@ E@t)=-
@) E, 1)

(4)
)

109.

| 108. In canonical ensemble, the average

energy (E) of a system at

temperature T is given by :

O (B-55

dlnZ
(E) o B
10Z
E)=——
)=z a7
4 (E)=-kgTInZ
®)
An infinite straight wire lie along

z axis (fig), carries the current
0 fort<0

t) =
1 {Io fort >0

If the retarted vector potential at P
is given by

I [rar2is 2
X(s,t)=%;—oln {ct+ (ct)*-s Jg

@

3)

Question not attempted

S

Then the resulting electric field
E(s, t) is given by

I
__-..._s_-_..P
(1) B, t)=— _Holoc 4
(ct)? -2
@ E@t)=— —Holoc »
2n \/(ct)2 ~g2
=¥ | PY A
(8) -Efe =2 o 20t 4
4n \/(ctz)2 =
= Inc A
@ EE =< ﬂ-——‘)—-z
T \J(ct)? s
(5) Question not attempted



110. N svii, S s=ii=afsran 78 = @ &, &

111.

fom fafe (Ffeer) Rwem wem =
TR e STaT 8

Z (T, ViN) = (Z, (T, V)]N
fefafaa i e s aradi i 2

[t 2, = ("%} 2,7 98¢ (3is) Rk
VvV

TorvTo wo 2 9T 37 Thdl & T
af g ]

[/

=1

U (T, V; N) = Nk T2 2
F(T]_V]_N):—NlenZ]_
S (T, V, N) = Nk (%-znzl)

1

(1)
(2)
3

(4) Z(T;ViN)= ¥ [P Zy(T,V)IN
N=a
AN T

a9 T | @& fafga aqgE (A
Gﬁm)%ﬁ“—mﬁwm(m

N
5 e
HRHE) Z = l:z(.EOSh(ﬁ):l £} ﬁ?ﬂ
ST R, WEl k Secome a8 | 59

®)

TG hT 3T Hot 39 T & ATl B :
1) -Ne sinh[f,f,]

(2) -Netanh ki'r]

(3) —Necosh %,]

(4) —Nécoth %,J

(5) TIE T

| 110. The canonical partition function for

T ——— S —, ————— TP, T T —_— VO ——— T — T —

111.

F
o

N non-interacting particles is given
by Z (T, ViN)= [Z, (T, V)]N
Which of the following is NOT correct ?

[Here Z,! = % , Z is grand
oT )y

canonical partition function and
other symbols have their usual
meaning.]

r
b ©

Z
@ F(T;V;N)=-NkTInZ

TZ,'
Zy

(1) U (T, V,;N)=Nk T2

(3) S(T,V;N)=Nk ( —anl)

4) Z(T],VlN): i

[eP# Zy(T; VN
N=a :

(5) Question not attempted

of
at

The partition function
canonical ensemble
temperature T is given by

v=[pes(r]]

Where k is Boltzmann constant.

a
a

The average energy of this
ensemble is given by

¥ e
(1) —Nesinh (-kTI‘J
) DN b e
(2) —Netan KT
3) —Necosh |—=
(3) —Necos KT
4) —Necoth|—
(4) —Necot T
(5) Question not attempted
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112,

113.

41

ww 1 3o e f = @ =
e HhwU g @ e W 118 afiE
&1 g & 5t olers e H g |
0 TEEl (ATet Jer) it awg o 5
Tt § | @y 1 el = ww IR

whafda & gafea Hif : .
I I
A we-f@ a gwamw
B. T b. T YT AU
Hwed
C. Jrfqatet ‘He c. HIH HW
D. s d. e s
g
A c.D
@ioat b dd
(2)5%h' e id N\ Za

@)ee: i asyh
Ay d = =h a

(5) g ¥
& - (3D) ey WRT A9 # 99
RN Foe % foe swifaes e T, ol

3 HEAT T n T, 39 TR TR @

(1) T,xn 2 T,«mnl?2
3) Tc oc n2/3 4) Tc oc n2
(5) IrgTNd T

41

112,

Column I gives a list of few
systems where phase transition is
involved and in Column II there is
a list of quantities which cian be
taken as order parameters in
Landau theory of phase transition.
Match the entries of column I with

those of column II :

: I II
A. Ferroelectric a. Pair wave
function
B. Fluid - b. Ground
state wave
function
C. Superfluid “He c¢. Density
difference
D. Super- d. Polarization
conductor along axis
AR 207D
@ a. ab- o d

113.

2) b g A
@ el
@ cd= e b A
(5) Question not attempted

The critical temperature T, for

Bose-Einstein condensation in a 3D
ideal Bose gas depends on the

particle number density n as :
(1) T ah (2) i Lo nl/2
@) T, n2/3 4 T, n3/2

(5) Question not attempted



114,

115.

Pt ot oo, et oo - 3
T ANTGH ST R :

(1)
(2)
3)
4)
(5)

paad
d-a
fama
s-a

JING g9

lez 92 5
r , Jal Zle

q Zge SHA: TED T AT HUIT b &
g, & fou wom o e § st
ThIUM Fe-&F T TER feam wmar @

T o™ fava V(r) =

0
[ﬁiﬂ 2 0_[ sin(gr) dr=é}
(Fhat o sreifera aref &)

é 2 2
i 27 Z, pe J

\ h2q2

f 2
2.2, 1e
h2q2

2

(2)

\ 4

2
( lezuez\

3
( ) 2 hzqz

\

1'[ 77162
@ 5[———1' 22‘216]

/

hq

(5) 3rgaia ¥

—— —— T ———- — A —— T ——— TN TR T i——— Tr—

42

I 114. For

e

115.

low-energy scattering, the
dominant contribution to the total

scattering cross-section comes from :

(1) p-wave
(2) d-wave
f-wave

_;(4) s-wave

(5) Question not attempted

The differential scattering cross-
section in the first Born
_approximation for a Coloumb
: - Z]_Z2 92
2 Potential V(r) = where Z,e

and Zge are the charges of the

projectile and target particles
respectively, is given by
? 1
Given | sin(gr)dr=—
J -
. [symbols have their usual

-/ meanings.]

27 7. ye? :
(1) [_&1 2”’ J

124>
: 2
Z 7, pe? ]

\ h2q2

2
. Z, Z, pe?
2 h’q?

\
@ 3 [———Zl Z2h GZJ

h°q
Question not attempted

(5)
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116.

117.

118.

41

R o,, oy, G, T THU HATSE €, A
[0, cy]WH'FTEﬁTIT:

(1) 0 (2): =1
(3) 2iwo, (d) =1
(5) ITTING A

m FEE F1 T T T S

Rl e x = 0dMx = L W& A
nfewH 8 | T @ T/ HeH yo = x
— x) T 39T L g ferer fafer gra
T Tl STERAT FHoll T A AR |
5 h2 5 h?
W) S mia @ nf2
2 2
@y o W
(5) e s

d gaE SIEH, St R T8 W
R E, % T o e w0 @ Lo
% Toh THIHT I fave F9 § i 8
ffeea & | v Forprr 3 forg ot arereen <t
T q AT AT B hadl: T6 Toh
fensma € :

2.2 X V
(1) G s ‘\/%cos [—I:‘l] cos

2 mL2’

) (""33
Cos

h2 2

2 mL2’ 3 COS

(2) cos
£ —-J |
I, )%os| T,
h2 2 8 X
® 3 mzi\[18 5n ["ﬁl) sin
(e (2
By e o
3 h?n? 8
(4) 2 m£2 > T3 Sin [% x]) sin I
ot I |
L x2 sin T X3 l
(5) IATaRd I |

116.

117.

118.

If o, o, o, are Pauli’s spin
matrices, then [o,, oy] is equal to :
1) © 2 1

3 2ic, 4 -1

(5) Question not attempted

A particle of mass m is moving in a
one dimensional box with walls at
x =0 and x = L. Using a trial wave
function vy, = x (L — x) estimate its

ground state energy  using
variational method.
5 h2 5 h?
10 h? h2
@ 17 O
(5) Question not attempted

Consider a system of three non-
interacting identical bosons that
are confined to move in a one
dimensional infinite potential well
of length L. The ground state
energy and the ground state wave
function for this system are given
by respectively

h2n2 X
(1) 3 n ‘\/% cos [—Ll] cos
(Ttx2] ['nxg]
el T

2 mL2’

R e T (l‘ﬂ) |
o L
h2 2 18 X,
® 2l \15 () s
S L
3h2 2 8 T
o 52 a(te)

(F=)sin(£=)

Question not attempted
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119. =3 (b) & sfwy & foru fefa Seear o

&Y 1a Hife e forg frash i (a) &
ol TR
vi 10
05V S0 +V
S——ANAA— f
-05V ‘E%_c
-V
@) ()
Vo Voa
05V +$ 1Vt
o el
-05V 1 -1Vt
Vo Voo
05V ¢ 1V+¢
3) Av- 4) DU'
-05V -1V+

(5) rgaRa ¥

120. 12 feu v fomr & w ofy est w2

o # fou mu frasft woha v, & fom ot |

[EUGEETAYE $

Vi

Vet
@ [

VOA
®) QU @

| 119. Find the output voltage waveform
for the circuit shown in fig (b) for

which the input is shown in fig (a).

Vi {/\ 1EQ
05V S
AN S
_.0_5 v } U I_”/ 0
-V
() F b
Vo Vot
0.5V 1Vt
(1) (2) QU'
-05V -1Vt
Vo Vo#
.06V 1Vt
(3) (4) DU
-05V -1V

(5) Question not attempted

120. A circuit is shown in figure below.

For an input signal V; shown below,

the correct output signal V,, is :

Vi
. D
Vi Vo
e L
Vot Vot
o [ @ Wi
Vol\ Vo“
3) QU' @)
: VRN /
(5) Quéstion not attempted
41




121. foa # fim e wFT wwfeE ga e sm
AT WA A S ford
C

,A_}B

Tl 1
i 5 O 1

oy
_ D

() A-B+B-C+A-B-C
(2 A-C+B-D+A-B-C
(3 A-B+A-C+A-B:-C
(4) A-C+A-D+A-B-C
(5) rgaRa =

122. §&g =iss A-B-CD + ABCD +

ABCD + ABC-D+ABCDE +
A-B-C D E + AB-C D-E %1 &efigpa 9

2

(1) A-C 2 A-B
@ B-D 4 A-B-C
(5) Igaid =

123. i< fow g fom § aftey & forg frfa S ofk

C & fere sefia = & :

@ s
@ S
3 S=
@ S
(5) IrFuRd I

as

121. Write

the simplified Boolean
expression given by the Karnaugh
map shown in figure :

}B

C
rm——
1151 1
171 1

b3
r—
[y
-

N——
D

() A-B+B-C+A-B-C

(2'A-C+B-D+A-B-C

(8=A-B+A-C+A-B-C

(4) A-C+A-D+A-B-C

(5) Question not attempted

122, The given Boolean expression

ABCD+ABCD+ABCD +
ABCD +ABCDE+ABCDE+
AB-C DE when simplified, gives
1 A-C (2 A-B

@) 'B-D 4 A-B-C
(5) Question not attempted

123. The Boolean expressions for the

outputs S and C for the circuit
given below in fig'ure are :

) >

(1)) 'S=A-B+A-B,C=A-B
(2 S=A-B+A-B,C=A-B
3 S=A-B+A-B,C=A+B

(4 S=A-B+A-B,C=A+B
(5) Question not attempted



124.

125.

126.

127.

frafofgs & @ 39 @1 7% @ A9
e § AT Freehal a1 (Hies
) i A s sa @ qmiar 2 ?

E”\ @ i

SR S
T uT

logo

(1)

>

A

E"i @

1/T
(5) gaia A

h

P

uT

logo

(6))

n 6K % Agaeh & U Ffogd # gran
argar 103 & TS ¥ § T & A 7 |
JEATeTh H! IFIWE HHA T 300 K a9
R GHT T 7 ferermam 8 e —

(1) 172.7 mV
2 1155 mV
(3) 17.27mV
(4) FH TR AT FH W RE |

(5) I S

2pgy TN H UH WA F fog, o
g-TuTi & —
(1) 0.5 (2) 2.0 (3) 1.22 (4) 1.33

(5) I S

V, Cr, Feamznasmmm:,

23, 24, 26 9471 30 & | 399 ¥ ST 91 yerd

TR ATTHI IS e il ?
MV @Cr B) Fe (4) Zn
(5) gaia SH

124.

125.

126.

127.

Which of the following graph correctly
represents the dependence of thermal
conductivity with temperature (in
Kelvin) in an intrinsic semiconductor ?

o) g\ @
—
1T 1T
@ = @) =
T € 1T r

(6) Question not attempted

The donor concentration in a

sample of n type semiconductor is

increased by a factor of 105

Assuming the semiconductor to be

non-degenerate, the shift in Fermi

level at 300 K is nearly -

(1) 172.7 mV

(2) 115.5mV

(3) 17.27mV

(4) Fermi level is now at intrinsic
Fermi level.

(5) Question not attempted

For an atom in the 2pg, state, the
Lande g-factor is : ‘

(1) 0.5 (2) 2.0 (3) 1.22 (4) 1.33

(6) Question not attempted

Atomic numbers of V, Cr, Fe and
Zn are 23, 24, 26 and 30
respectively. Which one of these
materials does not exhibit electron
paramagnetic resonance ?

(1) V- (2 Cr: i(3):Fei (4) Zn
(5) Question not attempted
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128.

129.

130.

131.

41

S wfeww F aganngllﬁﬂ EIShUT-
war (fem-3eh) 8

=~ +
W3 e

(5) IrFTING ¥

1+

5
20wz

@ 9

240py 1 &9 E, = 5.17 MeV S§il aret
T ICHT HU I T 8 | 39 & &0
Q-9 =T o 2

(1) 5.17MeV
(3) 5.40 MeV

(2) 5.26 MeV
(4) 5.38 MeV

(5) Irgriid T

@7—%&@@5.0Me\f%,?q
3T Ul 8 | e~ 9 et 39 ufsr A fififa
B T g & faudta fewn & g wifet
Fal © 7 A & | e~ AT e ot Tfers el
w2

(1) 1.989MeV (2) 2.989 MeV
(3) 3.989 MeV (4) 4.989 MeV

(5) Irgeia W
frefofes § & 9 @ 98 TRoeT d 9
Fafare aftfRerfit & w et e  wg
oty wemmorfarss et gro T fomont
IeHS To A WO A Heiftr R
M IS qYUT HEATNTIT FHT=A e Holl &
e 3 Jravas &9 A g wa d 7
(1) WHIWE (2) INH-36 54
(8) TAWNE  (4) HIFERINE

(5) TG S

128.

129.

130.

131.

According to shell model, spin-
parity of 2TAl,, is

- +
@ @ 3
+ +
® 3 @ 3

(5) Question not attempted

The decay of 24Pu produces an alpha
particle with energy E, = 5.17 MeV.

What is the Q-value of this decay ?
(1) 5.17MeV (2) 5.26 MeV
(3) 5:40MeV (4) 5.38MeV

(5) Question not attempted

A y-ray of energy 5.0 MeV undergoes
pair production. e and e" formed
move in opposite direction with equal
kinetic energy. What is the kinetic
energy of e~ or e*?

(1) 1.989 MeV (2) 2.989 MeV
(3) 3.989 MeV (4) 4.989 MeV
(5) Question not attempted

Which of the following is a
phenomenon related to the emission
and resonant absorption of gamma
radiation by certain atomic nuclei fixed
in a crystal lattice under specific
conditions, such that the emission and
absorption are essentially recoilless
from an internal energy perspective ?
(1) Stark effect

(2) Paschen-Back effect

(3) Raman effect

(4) Mossbauer effect

(5) Question not attempted



132.

133.

134.

Q& T EEAT @

(1) uud (2) ddu

(8) wuss (4) sss

(5) IFRE T

fr=fafga 9 @ o9 @ sRfRafaat e
T Sl T STl | FrEiRE 8 ?
a. [@UE

b. wfrEfemd

c. THEIM

d. WR

e. YR A

£ FEAN

i f&3 TTT he 1 I HE g T W
1 934 HIfe

L T

(1) a,b3Wec (2 b,c3md
(3) a,e3dMf (4) c d3Mmf
(5) R W¥A

o & % A fagia & dof & P
Hadl § § 9 91 9 8 (I A & Fde
2, G Mt wes B, v TRF T o F1 &1
e 37 2 a1 R Aiehig weli oht HHr i
i S 8) ?

‘(1) ln?\.:ln[%)—(}

2 &
(2) ln?\.:ln(sz—2G

lnl:ln(%a-l—(}

ln?\.:ln( o

ar)- 0
A a I

3)

(€Y
®)

|
|
|
|
|
I
|
i
|
|
|

132.

133.

134.

The quark content of Q™ is
(1) wuud (2) ddu
(8) wuss (4) sss

(5) Question not attempted

Which of the following conditions
are related to internal barriers of
effective communication ?
Prejudices

Competitions
Non-Cooperation

Noise

Physical illness
Dissatisfaction

Select the correct answer using the
codes given below :

Codes:

(1) a,bandc

(2) b,candd.

(8) a,eandf

(4) c,dandf

(6) Question not attempted

™o oo o

Which of the following relation is
correct in context of Gamow theory
of o decay (Here A is decay
constant, G is Gamow factor, v is
relative velocity of o particle in
nucleus and R defines the limit of
nuclear forces) ?

(1 Ini~ ln(vj G

o
® mazin(g)+c
(4) lnl~ln( )

(5) Question not attempted
41




135. freor whme w1 Aefaled § @ B9 @

T & e ) 9feHe %1 39E S A
Teg HTaT 8, qUT T & 6 38 T TE
ST TIET AT AT B g1 =A1MRT, 2

1 ¥
@
3
4)
(5)

136. g=o1 RO SfowE F =00 w1 I

1 THEEr a.
(i) @ b

(iii) s c.

(iv) == d.

41

)

a
a bisiid
B(B)=c. =ibpiia ud
d a i

foraror @ fiyerm Fifvre

S TG T AT
Hd & 3 aftemeaanati &
0T A £ |

B axge, fRufeEt o
HoE 6 ArEafashar i
T T 8 |
frereh s IrEm= A
e e g H R |
BT T i T TEH
%) ST LA & 31
frm M sw |

TE e T T HIA :

() @) Gv)
b c d

I A

IR

@)

49

135.

136.

®

(ii)) Data b.

(iii) Experi- c.

(iv) Explanation d.

Which of the following element of
teaching model helps a teacher to
use the model and tells how he

should begin and proceed further ?
(1)
2
(3)
@
(5)

Syntax

Social system
Focus

Support system

Question not attempted

Match the phases of the Inquiry
Training Model with their
descriptions :

Confrontation a. Students

with problem isolate relevant
variables and
test hypothesis.
Students verify
objects,
conditions and
problem
occurrence.
Teacher
presents an
unusual or
puzzling event.
Students
organize data and
formulate rules.
Select the correct code :

@ @G @) Gv)

() .| bs. c.o.d
@yac-c-ibd
@) cibeooaid
4y 5d "=b= “a’ "¢
(%)

Gathering

mentation

Question not attempted
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138.

139.

gEhrt it # e i e e

TR S ?

(1) Fael SATEIH ST

(2) |ug = GH FET IR Il Y

Tt s

form fereht forreeft o6 vt i

(4) wreft-3rftrm Y FarCATRd ST

(5) ST ST

s Ht & 3 ST & wexl o frafefea 3

ABTAFH T E ?

a. 3 & A F HE oft Iaurg Wik @,
it i B |

b. 3mE & & d wE W S Wi @,
Eikciigiull

c. I H A A Hg i IR W 7
ST gr=ferd &R |

d. 3 & wiE ft 3 Wit g,
St g=iE 2 |

T 2 1 T i :

(1) abWWec 2 a,bwd

3 acwWd (4 ab,cuw@d

(6) FgafawE -

TSR SF % ‘HIHEI FI TP H AIAR

fraferRaa fRreor-siiem aneft w1 sugda

T Tl gATHE FH &

©)

(1) mmﬁmemﬁha@ﬂ

— 3= fam > g Eha
YeRia S —> Heshid wEHIhar
—> T Hohd —> = =

(2)

3)
TR —> JRRId gy

T Thd — I9d & — weffa
FEE —> ATHIT FEHTRI

SANT S

(4)

()

mﬁa—-)gw%i%aamzﬁa|

137.

138.

139.

- (5)

What is the primary role of a

teacher in cooperative learning ?

(1) Only delivering lectures

(2) Facilitating group discussions
and monitoring progress

(3) Assigning work without any
supervision

(4) Discouraging peer learning

(6) Question not attempted

Which of the following statements

are correct in context to use of

ICT ?

a. ICT covers any product that
will store.

b. ICT covers any product that
will retrieve.

c. ICT covers any product that
will manipulate.

d. ICT covers any product that
will transmit.

Choose the correct code :

(1) a,b&ec 2 a,b&d

3 a,c&d (4. a,b,c&d

(6) Question not attempted

According to Edgar Dale’s ‘cone of
experiences’ the correct order of
decreasing abstractness of
following teaching-learning
material is

(1) Dramatic participation —
Exhibits — Still pictures —
Visual symbols

Exhibits Dramatic
participation Visual
symbols — Still pictures

Still  pictures Visual
symbols — Dramatic
participation — Exhibits
Visual symbols —
pictures Exhibits
Dramatic participation
Question not attempted

)

—

s

3

—

Still

—

4

—
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140.

141.

142,

HorTelt T § aftifera Swon %1 98 %u
&

A. HEIEH T8 SR

B. Wfagf® sgqH &

C. et atirereq (fame) v fysm
D. e o fafrdiesto

E. geisd

9 feu T et § & Tt S g :
(Biah: G- A BB

@) C A D B E
@D G A =R TR

(4) A C D "E B

(5) TR A

frafefga @ & =1 w1 w6 FR TwEE
e <51 Gl TE R 2

(1) Treem (2) SREAR

(3) TR (AAIATT) (4) HUTHD
(5) IFRA FEH

TS LAY o foTT a9 AR 1 AT haw

T Y Tl ?, g | W
LCE LR C R

(1) |9 it e Y a1t & &9 &
(2

srefget o ) ) e 6w

Aftrm gt Hdf FA H
TRl o &9 Y

3
(4)

1) o
(3) W-TEaE
(5) I A

140.

141.

142,

143.

The correct sequence of steps

involved in system approach is :

A. Operation and
implementation

B. Providing feedback

C. System design and
development .

D. Specification of objectives

E. Evaluation

Choose the correct answer from the

options given below :

) D -CrA:REaB

2 6 A D B 'E

B3 D C: A-+vBiTE

4 A C.'D:E ‘B

(5) Question not attempted
Which of the following is not a mode

of computer assisted learning ?

(1) Simulation (2) Databases
(3) Monologue (4) Narrative
(5) Question not attempted

To a teacher the advantage of web
surfing is not an end in itself, but
rather a best way to use :

(1) Technology to spend the time.

(2) Technology to assemble the .
information only.

(3) Technology to accomplish
meaningful work.

(4) Technology to copy the
learning materials.

(5) Question not attempted

Which of the following is an

example of application software ?
(1) Linux (2) BIOS
(3) MSWord (4 Windows
(5) Question not attempted
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145.

146.

9T % Teh 39 T T T4 39 T
TS SITH T |G H{h 1 FRaT ST 2 |

ﬁé%mﬁﬁmﬁwmj%&mJ%%l

aﬁmmw%wﬁaﬁﬁm
AfeAT HIA: 6% AT 1.5% &, 79 x HI AN

2

(1) 105 @ 1050

(3 15 (4) 150

(5) T ST

T iR % Frer & s 78 e awg a1t
m%aﬁnﬂw&:ﬁh{ﬂmm%
Ve x T AR A @A TG B 1@
quﬁﬁwﬁmmm
27

(1) 3s (2) 4s

B) bHs (4) 68

(5) IgEid S
@‘ﬂﬁﬂiﬂﬁxéﬁﬁmm,ﬁﬂvaﬂt

W a W W TR ol w2 % |
X = C - mrvar, 5igf C T famrda
s 2 | 3fe X i o s & a9 2,
WAp, g rET@AFTE?

D
(2
3
(4)
)

p=1,q9q=0,r=1
p=1’q=2sr=_1

p=1,q9=2,r=0

HATAa I

|
|
p=19=1r=1 }
|
|

144,

145.

146.

The density of a solid sphere of .
metal is determined by measuring
its mass and its diameter. The
maximum error in the density of

sphere is [ J% If the relative

100

errors in measuring the mass and
the diameter are 6% and 1.5%
respectively, the value of x is

(1) 105 (2) 1050
3 15 (4) 150
(56) Question not attempted

A body dropped from the top of a
tower covers a distance of 7x in the
last second of its journey,‘ where x
is the distance covered in the first
second. How much time does it
take to reach the ground ?

(1) 38s (2 4s
(3 bs (4) 6s
(6) Question not attempted

A physical quantity X depends on the
mass m, velocity v, and acceleration a
as X = C + mPvia’, where C is a
dimensionless constant. If X has the
dimensions of force, what are the
correct values of p, g, r ?

(eH)
@)
3
(4)
®)

pr=1q9q=0,r=1
p=1lq9g=2,r=-1
p=1l,g=1r=1
p=1q9q=2,r=0
Question not attempted
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147.

148.

M 2

149.

150.

‘ A TR 1 72 6 i <

41

m ZH % TRl F R Tl y = ut + 1/2 gt?
g & Sl B, @ B W W I I H
T T BT ? (T Fehal o Traferd 31 & 1)
1) F=3mg (@) F=0
B F=2mg @) F=mg

(5) IrIid

Ife 21 ge1s wiewl 1 A ot SHE Hiew 8,
Al T 37T T qRETT g —
@ 3

@) ﬁ ) “\ll'g
(5) I A

10 kg 5o 1 Th Yehd §9 H I |
T T R | AR gk sl sm A wi H ofw
fersp =uT U 0.2 B, T §E H AfHH
T o B T ek fheet e 2

(1) 0.98m/s? (2) 1.96m/s?
(3) 19.8m/s?2 (4) 9.8 m/s?
(5) FgERE ¥

% g SR ¥ F07 0 | A A v@fE
H AN R 1 s WG IE AfaT H 45°
I T IAHH Bt @ 9AT 2 s 9IE I§

27 (2= 10 m/s?)

147. The motion of a particle of mass m

is given by y = ut + 1/2 gt2, then
what will be the force acting on the
particle ? (here symbols have their
usual meaning.)

(1 F=3mg (@ F=0

B F=2mg @ F=mg

(5) Question not attempted

. If the sum of two unit vectors is a

unit vector, then magnitude of
their difference is

@) A2 @ 3
3 ﬁ @) j—g

(5) Question not attempted

. A suitcase of mass 10 kg is placed

on the floor .of a bus. If the
coefficient of static friction between
the suitcase and the bus floor is
0.2, what 1is the maximum
acceleration the bus can have
without the suitcase sliding ?

(1) 0.98m/s2 (2) 1.96 m/s?
(38) 19.8m/s? (4) 9.8 m/s?

(5) Question not attempted

150. A ball is projected from the ground at

angle 6 with horizontal. After 1 s, it
is moving at angle 45° with the
horizontal and after 2 s it is moving
horizontally. What is the speed of the
projection of the ball ? (g = 10 m/s?)

(1) 10\3m/s (2) 20+/3m/s 1) 10V3m/s (2) 20+/3ms
@) 10y5m/s (4) 20+2m/s (3) 10\6m/s (4 204/2m/s
(5) AR T (5) Question not attempted
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