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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 omly 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.

After solving question paper, candidate must ascertain

that he/she has darkened one of the circles (bubbles) for

each of the guestions. 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
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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, FLR. 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

and Commission’s Rules-Regulations. Commission may
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TH T €Y aR A x-31 H Ffew 9w
vaifea & @ & | fagatt PO, 1, 0),
Q (0,1, 1),R(1,0,1) 3R S(1,1, 1) |
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W1 o YEehia & T IRATT FAE B 7

(A) P3RQ

- (B) P3RR

(C) R3S
(D) Q3RS
(1) (A)3R(C)
(2) (B) 3k (D)
(3) (B) 3 (C)

(4) =i fagatt W gehia &5 &1 qiwm
T B |

(5) g e

R = it w idw fomn () fm
R A& Q THHAH &9 I fafa @ fea
FATA A PARER | e &
&g W gahT &8 it fierar 39 gER @
STt 2

Ho 0Q
2n7R

2 uy 0Q

e Ei" i
Ho @Q

4 7R

(1) B=

(2) B=

(3) B=

Ho ®Q
nR

(5) Irgaia s

(4) B=

|
|

A long straight wire carries a current

along the x-axis. Consider the points

P, 1, 0),Q (0, 1, 1), R(1, 0, 1) and

S(1,1,1). Which of the following pairs

of points will have magnetic fields of

the same magnitude ?

(A) Pand Q

(B) Pand R

(C) Rand S

(D) Qand S

(1) (A)and (C)

(2) (B)and (D)

(3) (B)and (C)

(4) Magnitude of magnetic field will
be same for all four points.

(5) Question not attempted

A compact disc of radius R, which
carries a uniformly distributed charge
Q is rotating with constant angular
speed ®. The magnetic field at the
centre of the disc is given by

By ©Q
2nR

(1) B=

2 py 0Q

2 B=—r

B ©Q
4 7R

By 0Q
7R

(3) B=

(4) B=

(5) Question not attempted
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e § ¥ fre yoredl am qRoy #
wfted T 3TTey ®9 A vaifga s ? ?
(1) v %haei R IR 2 |

(2) = e LI C 3R R |

(3) Y LTd RIURGE |

(4) SWR T CufRXa g |

(5) Irgmia I

T =Terh A9t RLC aiuy & fore g &
W |, 3 =iera Hivita AR oy % T
it FREmar fegmn = 2 | 3fg Ea
%1 AW 16 pH 2, @ a1iar C %1 9 |0
B ?

TS 25 35

wd (1000 rad/s ®)
(1) 100 pF (2) 10 pF
(3) 1000 pF (4) 1pF
(5) IFRIRG WA

@mmﬁma,u\zﬁbm
T o & | T S a9 I waaa o |

# U THEAH SEER &9 B AT T
¥ | o g 4w T T R

o 2T 2, A e TRy 35 preor e |
 fraRiz s oo oA > |
™ (& @) .
e ®"* @@ b
(5) seeha v

In which of the following alternating
current circuits the wattless current
flows ideally ?

(1) When only R is present.

(2) When only L or C is presents.
(3) When L and R are prevent.

(4) When R and C are present.

(5) Question not attempted

The current amplitude |, versus
driving angular frequency w4 for

driven series RLC circuit is given in
figure. If the value of inductance is
16 pH, then find the value of
capacitance C.

e - -

15 25 35

ad (in 1000 rad/s)

(1) 100 pF (2) 10 uF
(3) 1000 pF (4) 1pF
(5) Question not attempted

A conducting disc has radius a,
thickness b and conductivity c. A

uniform magnetic field Bis applied in
a direction perpendicular to the
plane of the disc. If the magnetic
field changes with time at the rate of

%?-, the power dissipated in the disc

due to induced current is
proportional to

dB dB
o (& @ (F

o ®H"* @@

(5) Question not attempted
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B (A &% B)
n) _

sinef aeipi g
(2) N-l_\NO A,)e

_n i n)
(3) N—'i'+ +x)e

~n ( n) i
(4) N=7- +-l—)e

FEIHM M, 1 T H01 ‘A’ ST v & Ferd §¢
Mg S & Th FU o frm F 2 @

THUAT 2 | T8 U i v ey & 9t

my > mg | %9 A Ht € Fieht qoreed 3§
yiEaT T g ?

h (mA—rrb_\_‘l
mAV_\mA-l'n'b) i

(1)

A\
(2) h (mA +Mg -1
Ma V\Ma —Mg )

h (mA -—E\

Mp V[ Ma +Mg )

+1

©)

h (mA +|TB_\
Ma V[ My —Mg )

(5) rguiE T

+1

(4)

B r————— s e

A radioactive nuclide is produced at
the constant rate of n per second. If
at t = 0, the number of nuclei is N,,

the expected number of nuclei after t
seconds is given by (A is decay
constant)

(1) N=3+ \No-x)e‘”
( 3\

@ N=3-(No-3Je™

(3) N=2+ [N0+%:e‘“

(4) N=7- CN°+%)9_M

(5) Question not attempted

A particle ‘A’ of mass m, is moving
with a velocity v hits a particle of
mass mg at rest. The collision is one

dimensional and elastic and m, > m;.

What is the change in de Broglie
wavelength of the particle A ?

h (mA—mB_\_,l
ma V| (Ma +Mg )

(1)

h (mA +mB_\
MA V]\Ma—-Mg )

h [(ma—mg)
@) A 141
Mp V[\Mp +Mg )

- \h-

(4) h_}(ma+mg +1

(5) Question not attempted
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1 W v divies & 5t IR s =
dieear Fams & w0 & S fear S
2 | At I SETE H sioH et 5V 2
IR 3 V3R 7 VS &9 =G H
Tleedl @1 FEET w8, @ 3@ e
e % fg R am % R #1 ST
e ? (Rm)

ANV o

=g

AfafE
Sleedn

(1) 1Q
(2) 5Q
(3) 10Q
(4) 3rare g
(5) IrgaRa s

frdt gor #, 5 pCi abraa I &
fedenff =t S, #, 10 pCi wftra I
TR T S, H e § T H qen
AT R | S, 3 S, Y 3ref-amyg www: @
Hﬁﬁ%:

(1) 20 =9 3k 59

(2) 20 9% 3R 10 9

(3) 5a¥3R20 9y

(4) 1098 3k 20 o
(5) Irgaia =

m e T SRS WSS T e AR TrAr

A zener diode of power rating 1 W is
to be used as a voltage regulator. If
the zener diode has a breakdown of
5 V and if it has to regulate voltage
which fluctuated between 3 V and
7 V, what should be the value of R

for safe operation (fig.) ?

Rs
o——AAMAN o
Unregulated SI Regulated
Voltage ,Z Voltage

1) 1Q
@) 50
(3) 10Q

(4) Insufficient information

o

(5) Question not attempted

At some instant a radioactive sample
S,, having an activity 5 pCi has twice
the number of nuclei as another
sample S,, which has an activity of

10 pCi. The half-lives of S; and S,

may be :

(1) 20 years and S5 years,
respectively

(2) 20 years and 10 Vyears,
respectively

(3) 5 years and 20 Vyears,
respectively ' ;

(4) 10 years and 20 years,
respectively

(5) Question not attempted
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10. 3 a@ifdhes gr A yoeh gofaT 8 | R |

1.

3= frim (1) yw @ F g fafafaa
wfeset & & o Sge =i ?

X
P

Y

(1) X=0,Y=1
(2) X=1,Y=1
(3) X=1Y=0
(4) X=0,Y=0
(5) I S

forga-gresbla ait % faftm st 3k
% S fafr $ fog wiem-1 3k
wHier-1l 1 e & 3R adt faspea 94

HicTH-1 HietH-l|
(A) sa@ () TR sk
T T HH
(B) WEmEE (i) HIgATS
(C) TS (i) TR A AN
1 dffst /o
IR HeA
Ay = (B) A(C)
(1 @ @) (i)
) ()= 0
@) i) @) (i) o
l_._-
(4)<=(iif) DS (i) S1E8Y)
(5) rgaRa A

10. Figure gives a system of logic gates.

Which of the following conditions
must be satisfied to have a high
output (1)atR ?

X
P
Y

1.

(1) X=0,Y=1
(2) X=1,Y=1
3) X=1,Y=0
(4) X=0,Y=0
(5) Question not attempted

Match the Column-l and Column-I|
for different types of electromagnetic
waves and their production method
and choose the correct option :

Column-I| Column-II
(A) Radio (i) Vibration of
waves atoms and
molecules
(B) Microwave (i) Magnetron
valve
(C) Infra-red (i) Rapid
acceleration
and
decelerations
of electrons
in aerials
A) B (©
1 O (W) (i)
(2) @) @) (@)
() (i) () (if)
(4) (i) (i) ()
(5) Question not attempted
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12.

13.

14.

10

:
@ (2&1%2

@wﬁmmﬁm%an%%%
TR AT | Tlasfia ® | g =gt H=
IR (3fm@) awEe 2 ps @, d
yarEen s 93 § W T SEeR
SieehTeT 991 B 7

(1) 2.0 ps (2) 2.4 ps

(3) 25pus (4) 3.0 ps

(5) rgaia ¥

& 8000 Frelum =1 Uahe FEAER ITA

¥ o dAR 2 | Uohe & T - &t
fratass arer 800 H1./4. B | Wohe i Haa
M VR B Ggferd ST 7 (AT B
FEEE w1 & R), @ W H Jed At
nﬁmaﬁmﬁ@ﬁaﬁq? (g =98

ms—2)

(1) 9.8kgs™!  (2) 49kgs™

(3) 98kgs™ (4) 196 kg s~
(5) I 5T

gt Y wag & h Fa15 | R freh foig
¥t fie = form 3= @ solt Merd

% Irgiw A R P s 2 | 3fe gt 5
Tulq Sf 9T o B, @ fis &% gt H
Fa8 W THA % q9F 381 N fereemam
foran & 2

(8h30? )
. 99 )

1/2

(1)

COS AN

1/2

(8h3w?) .
sin AN

(2) o9

\ /

1/2

COS AN

9g )
oRipl) s
(4) ( o9 } sin Ay
(5) g e

12.

13.

14.

A muon is moving through the

laboratory with a speed equal to -g- of

the speed of light. If the proper
lifetime of the muon is 2 ps, what will
be its lifetime as measured in the
laboratory frame ?

(1) 2.0ps (2) 24 pus

(3) 2.5ps (4) 3.0ps

(5) Question not attempted

An 8000 kg rocket is ready for
vertical flight. The exhaust speed of
the gas jet is 800 m/s with respect to
rocket. If the rocket only needs to
overcome its own weight (i.e., there
is no vertical acceleration), what
should be the minimum rate of
burning of the gas ? (g = 9.8 ms™2)
(1) 9.8kgs!  (2) 49kgs™

(3) 98 kg s™! (4) 196 kg s™!

(5) Question not attempted

A body is dropped from rest from a
height h above the surface of the
Earth at a latitude Ay in the northern

hemisphere. If the angular velocity of
rotation of the Earth is o, the lateral
displacement of the body at the point
of impact on the Earth’s surface is :

’ 32‘”2
8h o
1 COS A
(1) "o J N

farg 2\12
(2) e sin Ay
. %
112
( 2h3m2]
(70
(o3 2012
(4) 2 sin Ay
. 99
(5) Question not attempted
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15.

16.

m SEIH ! U THEAH Yauit w2 feeht
fommd 2a x a R x — y 7@ § B, qfeig W
FN W R, YA x-3G F IR B
(),  forg Srgeefta orish |, 1 7

L A
X

2
e @I

ma?

2
(3) 0=

(5) IrFaRa FH

@i B

39 9 % Tt foig o m gemm
T Y% m/3 S & o @l d
fowes @ o @ 1 o @ © g, W
TR % faves g 3 & vaw H A v,
% I wRfYves 1§ fy S @ @ |
A QY THS THM el v F TR ot
WA HAE | vH A v, & T3 & 39
YR fea ST @

(1) %mls (2) “z%mls
3) —2\7/—5—m/s @) —zj—im/s
(5) rgaivd s

15.

16.

For a thin uniform rectangular plate
of mass m and dimensions 2a x a
lying in x — y plane with origin at one
corner, the long dimension being
along x axis (fig.), the coefficient of
inertia 'yy is equal to

AZ
1

————3Y
ma? 2 ma?
(1) 3~ @) —3—
4 ma? 5 ma?
@) =3 @)eg

(5) Question not attempted

At some point in its trajectory a
ballistic missile of mass m breaks
into three fragments of mass m/3

‘each. One of the fragment continues

on with an initial velocity of one half

the velocity V,, of the missile just before

breakup. The other two pieces go off
at right angles to each other with
equal speeds v. The value of v in
terms of v, is given by

(1) %mls ) %m/s
3) '23_/5’"’5 @) %mls

(5) Question not attempted
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17.

18.

19.

10

= e Il e § 4% wia
e RN AT A A @ 8 | A TS
¥ ™ & grE hl A ufd e s R :

) 2%
4) 16%

(1) 1%
3) 3%
(5) IrFaRa T

QY T WA Wl (b BT FEAE m
3k wiard /) T g Uea 3 & gfa
£ 1 7R 31 gfa wie! 6 e e
i s FEkEt 1:2 F Fge@ 7 @,
@ fam % s Frdis k &1 5o &
(g-TToreT ) :

() k== ) |<=i'lnsl
@ k=8 @ =T
(5) miE S

W d9E, GO 9SY 99T ¥HE §SHE
F ANl Ge ¥ | 7 A TH G W
FHIRI-HIE JATHR & TUT GE 1 THR
2 | O el @t % o il W
TF Mg WR e TR § | 3 IR
AYT FIHR HAIAR Gol A I~ ST
HAA: 5, T 3, &, A I 5,/8, T A
TR ?

™ 3 @5 i
a2 i 1 :
®) OF=

(5) Fgafa s

l
l

|

17.

18.

19.

- (3) 3%

A lightly damped harmonic oscillator
loses energy at the rate of 4% per
minute. The decrease in amplitude
of the oscillator per minute is closest
to

(1) 1% 2) 2%

(4) 16%
(5) Question not attempted

Two identical simple pendulums
(each of mass m and length /) are
coupled by a massless spring. If the
angular frequencies of the normal
modes of these coupled pendulums
are in the ratio 1:2, then the
expression for the spring constant k
will be (g is the acceleration due to

gravity) :

/ 4

m k=% @ k=T
3m 3

@ k=8 (g k="

(5) Question not attempted

There are two cantilever beams of
equal length, made of the same
material, and having the same mass.
One beam has a circular cross-
section, and the other has a square
cross-section. An equal load Mg is
suspended from the free ends of
both cantilever beams. If the
depressions produced in the circular
and square cantilever beams are 5,

and §,, respectively, what will be the
ratio 8,/5, ?

1!:2

M) 3 @5
3 4

@ = @ =

(5) Question not attempted
=)



20.

21.

22,

23.

HE U @i T F @R ') oS
20 2Maa ger T R} | @ B wf=w
<fterar |, 7 SR fiwar | E w®n sgua
? ? (G (-2) = 0.010)

(1) 0.020 (2) 0.200
(3) 0.010 (4) 0.005
(5) IrFaRa I

Teh GHTTR &1 TG 5500 O Hiex @ a2
IEH IIOH B 2.3 Vhs B | IR
YUFR 6l $o1 AH-Ta9NNH Tdg 6l
ga%a 750 @ Hex }, @ GUFR W&
3tErd ST Urieh AT NI 2
(1) 0.15 (2) 0.30
(3) 0.50 (4) 0.80

(5) 3rgaia =

Torelt worm & forega v s e fea wman
2o )_471:8

I8 A T fgais 2 | 39 e ¥ amayw
Hed 39 SR T wTaT @

{153

—1/A
—r-(r #0)

_9_ —t/A Pl Bl
2 e (2) 4nr 12 €

T e e—rl).
472 )2

(3) 4nr 12 e_'n (4)

(5) g s

4t & s Ty 8, iy 1) @ &
wife # siaa F& 6 ? | g % a1y

! a1 TTeA g 91 c R; a‘rﬂaﬁmﬁ
T=oT <6t el @

M 2) 3
B @k
(5) srgafa s E-ﬁ

|
l
| 23
3 |
¥ |
|
|
|
!
l
|

10

20.

21.

22,

23.

An earplug decreases the sound
level of sound waves by 20 dB. What
is the ratio of final intensity I, of the

waves to the initial intensity I, ? (anti
log (-2) = 0.010)

(1) 0.020 (2) 0.200

(3) 0.010 (4) 0.005

(5) Question not attempted

A hall has a volume of 5500 m3 and
its reverberation time is found to be
2.3 seconds. If the total sound-
absorbing surface area of the hall is
750 m?, what will be the average
absorption coefficient of the hall ?

(1) 0.15 (2) 0.30

(3) 0.50 (4) 0.80

(5) Question not attempted

The electric potential in a region is
: e sgeayh -
given by ¢(r) = dmg, T (r £0)

Here A is a constant. The charge
density in the region is given by
4nr2)2

()=
o TN
@) —Zzraz®”
_SGEhe Len,
®) Zaraze”

S ¢ A —T/A
“) 4nr2)2 ©
(5) Question not attempted

In a mixture of gases, the average
number of degrees of freedom per
molecule is 6. The root-mean square
speed of the gas molecules is c.

Then the speed of sound
propagation in the gas is : -
c 3c
0 5 @1
2c c
@) F @ 5

(5) Question not attempted
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24. v Was @ wurht wem #, @ g6

25.

26.

10

ST YT qeb TR QT SAureda &, at 3
Tew 3 Aeaae ) g THiwm R

5 OB
(1) VxB=ueT?'t“
2 0
(2) VxB=poeoﬁ

_)
— oE
(3) VxH =€ 5

_>
= oD
(4) an:ﬂoﬁ

(5) JFguid =

- & 1 fargaedfes fava V()
—V +ar+ b N 8, SE V,, a

mbﬁwaa%mﬁmwnaﬂqtﬁgam
soé,ﬁiﬂﬁﬂﬁmmp(x)ﬂm

18 ?
(1) p(x) =—2bley (2) plx) =—gob
(3) p(x)=—2g,b (4) p(x)=2g4b

(5) JFRa S

@wégawﬁﬁ Ex = 5 V/m a1
= (3. T+ 4k) nom2 R 2 @

H"ﬂ’fﬁgﬁ &1 (E) 1 or iR |
(1) 51 -5 +20k vim

2) 51 -1.67] +6.67k Vim

@) 31 -7 +4kvim

@) 51 -1 + 4k vim

(5) IrgaRa v

i

l
|
l
|
|
I
|
I
l
|

11

24,

25.

26.

In a linear and homogeneous
medium, where both free charge and
free current are absent, then in this
medium, the correct Maxwell’'s
equation is

1) vxB= oE
(1) Vvx FHE

e

=+ oE

2__ oE
(3) VxH=g,5

=
= oD
(4) VxB =y, ot
(5) Question not attempted

In a one-dimensional region, the
electrostatic potential is given by
V(x) = V, + ax + bx?, where V;, a
and b are constants. [f the
permittivity of the medium is g, what

is the value of the charge density
p(x) in this region ?

(1) p(x) =—2bley (2) p(x) =—ggb
(3) p(x)=—2¢5b (4) p(x) = 2¢yb
(5) Question not attempted

In a dielectric material Ex = 5 V/im

andf”‘*—"—(3| ?+ 4(3) nc/m? is

given, then find total electric field (E).
(1) 51 -5] + 20k V/im

@) 51 -1.67] +6.67k V/im

@) 37 -1 +akvim

@) 51 -1 +4ak vim

(5) Question not attempted



27.

28.

29,

Tt wmr 3 Sifeiem Svpsit 1 W g
9 1.1 x 1077 Hiex ? | Sifaeion g3t
@1 sitEa 9T 450 A, B | TFRT

R :

(1) 4.1 x 10° ufey Yspve
(2) 2.44 x 1010 yfy AFve
(3) 3.2 x 10° yfa AFve
(4) 4.1 x 108 yfy I=ve
(5) rgwia ¥

T Py W el g3 1 FwuAiE T, qun
1S9 <6 I ST L B | 59 g9 & a1y i
e smaa v, z3 % fafte s v,
H g T aga ARH R | IR GA F g
39 Jfg % 38 Py & P, = Py + AP
e S, < 39 g P, W EE % weA
AT T B

L5 ToV
(1) T0+T—o"\7AP (2) To——L'AP

ToV L
(3) T0+—LAP (4) T0+VAP

(5) JrgaRa s

T dLard. ¥ fygew e % 9w #5
A 6 mm R, <l H o=E 3 om 2,
R <2 & P g A S
0 10 cm ? | AR wiE R SRR =
fawa 1000 v 2 @ o 99 SR W
2 cm faafa @@ 8 | dtamd. 6
oo gnfgar 1M 2

(1) 80Vem?' (2) 2Vem!

(3) 5+.Och-1 (4) 40 ch-1ﬁ

(5) gaia e

|
|
|
!
|

|
|
|

12

27.

28.

| 29,

In a container mean free path of
oxygen molecules is 1.1 x 10~ m.
The average speed of oxygen
molecules is 450 m/s. The frequency

- of collision is :

(1) 4.1x109s1

(2) 2.44 x 1010 g1

(3) 3.2x10%s™

(4) 4.1 x108 1

(5) Question not attempted

At pressure P, a liquid has a boiling
point T, and latent heat of

vaporization L. For this liquid, the
specific volume of the vapour V is
much greater than the specific volume
of the liquid V| . If the pressure of the

liquid is increased slightly from P, to
P; = Py + AP, then the boiling

temperature of the liquid at this
pressure P, will be approximately -

L ToV
(1) T0+:|.0—VAP (2) TO—'—L—AP

TV L
@) To+— AP (4) Ty +y AP

(5) Question not attempted

In a CRT, the separation between
the deflection plates is 6 mm, length
of the plates is 3 cm, distance
between the screen and the center
point of the deflection plates is
10 cm. If accelerating potential
applied to anode is 1000 V, the
electron beam is deflected by 2 cm
on the screen. The deflection
sensitivity of the CRT is

(1) 80 vem™! (2) 2vem!

(3) 595 Vem=  (4) 40 Vom-

(5) Question not attempted
10




30. freft fm =+ v o F A ™A W AR

3.

10

A S8 I % He & FrfeRaa
YA ) e i

. SE-emea gk % dRW Aa
woedt RR N R |

Il. sed g % fou SE-Jdwe s
YA B 2, FAie WY IR ¥ T
a9 # hIE aRe TE 8 |

lll. M A9 W FESSE W@ aerdd
g # SE-<EEd YR ¥ A
Yiaed INE SOF AT 2 |

IR H AP A FYTTE & ?
(1) ae | 3Rl

(2) et Il 3

(3) aw | 3Rl

(4) aftad

(5) ARG S

frm # @ *9 W wea a7 R 7
(Gl & yrafera 1 €)

o 50 () 3

(2) Cp—Cy =R (T e A % ferg)
@ ee-cv=T () (57),

oV )\ 3T )
(4) CP- & ngv

T '|i::;.,
(5) SEwRa v EE&

(W&l o AFH YER TONEH IHAR Pr
FHaT gt TN § 1)

A\

13

30. When a gas flows through a porous

31.

plug, the Joule-Thomson effect may

occur. Consider the following

statements :

. In the Joule-Thomson process,
the enthalpy of the gas remains
constant.

Il. For an ideal gas, the Joule-
Thomson coefficient is zero,
hence there is no change in
temperature when the gas
passes through a porous plug.

. At normal temperatures,
hydrogen and helium gases
exhibit a cooling effect during
the Joule-Thomson expansion.

Which of the above statements are

correct ?

(1) land Il only

(2) Il and Il only

(3) 1and lll only

(4) All correct

(5) Question not attempted

Which of the following relation is not
correct ? (where symbols have their
usual meaning)

o cr-cve-1 () (2

oV )7\ aT Jp
(2) Cp-Cy =R (for an ideal gas)

o r-eeT ()2

oV )\ aT Jp

2
@) Cp-Cy= 15~

(5) Question not attempted

(Where o is volume expansivity and
By is isothermal compressibility)



32.

33.

FETA ;. HHiAT Q13- 3qasi
Rrgasraems@ € |

FYIB : HHiAT T BoW, ATERNA!
F o1 fafig W s BT |

I Q HYA1 & foTe wdt R g ;-

(1) i F T E |

(2) A FYT TGS |

(3) FTFATTAREHYA B A R |

(4) RAAT W HFAB AR |

(5) 3rgaita S

= it T oy omE F 4 Q F

gfeRitres 9T Sieear V 1 5H 391 8T 7
40
- ‘W
+ V —
+
1A 3Q o 2V e

o

@ 114V

(1) 057V

(3) 1.71V 4) 0.75V
(5) IraRa ww
T 319 (identical) 4T T 3@ fier i

e €, foed 3 wha-=0 F9t W g,
T &, SIS &, Tl ¢, > g, & | =
€ WR‘I JIHE %, SEfh AT &
JFIVE B | 39 Q-Hviig e & g, 3@
Y HTEAT I g et h g
maﬁm,ﬁrﬂﬁaﬁmmaoaﬁ
A E | '
(1) 4

(3) 6

(5) g e

(2) 2
4 3

s

R ]

14

32.

33.

Statement A : Fermions obey Pauli
exclusion principle.

Statement B Fermions wave
function is antisymmetric on
exchange of particles among
states.

Choose the correct option regarding

above two statements :

(1) Both statements are correct.

(2) Both statements are incorrect.

(3) Statement A is incorrect and
Statement B is correct.

(4) Statement A is correct and
statement B is incorrect.

(5) Question not attempted

In the circuit diagram shown below,
what will be the value of the voltage
V across the 4 Q resistor ?

40
. g N
+ VvV —
1a(d) 30 P
(1) 057V (2) 114V
@) 1.71V 4) 0.75 V

(5) Question not attempted

Two identical bosons are contained
in a system, in which two single-
particle energy levels g, and ¢, are

available, with ¢, > g, The state ¢, is
doubly degenerate, while the state ¢,

is non-degenerate. For this two-
particle system, determine the
number of microstates of the
macrostate in which both bosons
occupy the state ¢,

(1) 4 (2) 2

(3) 6 4) 3

(5) Question not attempted

10




35. T feE °W |, g T NEwE A H

It W & foran I awen T R |
e afe g6t 92 B @ WA @&
g gl Rrgeht someh am oft 1 R
g Imafia fear St feam @
e ?

o Lo,

2) %to
(3) 2ty =

(4) \Ition

(5) I

36. fux o weRia 9r fffe w1 & fg Y

10

)

wrae AfdeE § (Q1 % a5 )

o ; -V
05Q

(-]

05Q

- 442

2 4

B —0'.5]
05
1 05
05 1

4 2]

2 4

(5) gt ¥

0.5Q

(1)

(3

4)

35.

36.

It takes time t, for a direct current |,

to charge a storage battery. How

long will it take to charge such a
battery from the ac mains using a
half wave rectifier if the effective

_value of rectifier current is also |, ?

o

2) % ty
3) 2tym

@ \,t-z"n

(5) Question not attempted

For the four terminal network shown
in figure the Y parameter matrix is (in

units of Q1)
o AAAA- o
050

05Q 0.5Q

g D
0 4

1. -5
=05
105
05 1

4
) [2 ﬂ

(5) Question not attempted

(1)

(2)

3)



37.

38.

Ei" -t

dH-8g St & o ot et @t g

FHA : I8 H@EW WE 5 Hz — 500
MHz % foTe 392 & foram stran
B

FYIB : I§ A GlF ;T 90T I9H
AT e |

FYTC : TEh! I A B 1 TH FA
F & fo0 e w1 3
T gfedy w5t wm F fmn
SR |

& frerey o1 s Hifvre

(1) STAFIHTATIBERE |

(2) FTAFHATACEHE |

(3) H¥ A T B, HUT B U1 C T

21

4) ot adi g |

(5) 3wt e

T @Y 999 IWAME I qade i

RS H R TONs S = 7 ] | AR am

& < HROT &7 9T |, F aRewH 3 pA

ﬁ10ma¢@m%,?hmmlcﬁ!

aited= fpaam g 7

(1) 21 pA | |

(2) 35pA |

(3) 49 pA =

(4) 70 pA |

(5) geia e }

16

37.

38.

Read the following statements for
Wien-bridge oscillator :
Statement A : It

frequency range 5 Hz — 500 MHz.

is used for

Statement B : It produces almost

perfect sine wave.

Statement C : A tungsten lamp or

other nonlinear resistance is used to

decrease the loop gain to 1.

Choose the correct option :

(1) Only statements A and B are
correct.

(2) Only statements A and C are
correct.

(3) Statement A is incorrect,
statements B and C are correct.

(4) All statements are correct.

(5) Question not attempted

In a self-bias common emitter
amplifier, the stability factor is S = 7.
If due to an increase in temperature,
the leakage current |, changes
from 3 pA to 10 pA, the change in
the collector current |, is :

(1) 21 pA
(2) 35pA
(3) 49 pA
(4) 70 pA
(5) Question not attempted
10




39.

10

SqFdIH 4/3 el THAH Yad! feew
W 4800 A i qieed H1 THW TEaq,
arafed g 2 | Wafda v ¥ 3@ 4w
fgy ¥ R fven A <Eam A B
il

(1) 2400 A

(2) 1800 A

(3) 900 A

(4) 4800 A

(5) Igaid ST

JFET uftuy % fore for et o1 afeu

FUTA ; 9o 12-Ta dieear T Bt 2
A 2 °RT JrfrehaH At R |

FYIB : Vg = 0% fore i afe fonma
Fifes 3R afra &3 =t oW
Farg |

. - we-3w fawya =
g ffe 31T fawe & st
A e |

& farmeq %1 == A :

(1) FaFAATER

2) FTAFTAINBEARE |

(3) FaaFABTNCHL & |

(4) et wh € |

(5) gefa ¥

I C

[ ——————————————SEEERL AL PRl

17

39. Light of wavelength 4800 A is

incident normally on a uniform thin
film of refractive index 4/3. The
minimum thickness of the film for it
to appear bright in the reflected light
is :

(1) 2400 A

(2) 1800 A

(3) 900 A

(4) 4800 A

(5) Question not attempted

Read the following statements for
JFET circuit :
Statement A

current occurs when the gate-

Maximum drain

source voltage is zero.

Statement B : The pinch off voltage
separates the ohmic and active
regions for Vg = 0.

Statement C : The gate source cutoff
voltage has the same magnitude
as pinch off voltage.

Choose the correct option :

(1) Only statements A is correct.

(2) Only statements A and B are
correct.

(3) Only statements B and C are
correct.

(4) All statements are correct.

(5) Question not attempted
: a

25 : 6216045



41.

42.

T dr e w fEr =t Redh G
1 cm 8 3R fomd 1000 ae 2 1 A =
5 x 10~5 cm U & THW & fau
o I F wam has 6t g Sy
<eTs F1 ERit 2

(1) 1.25x 1075 rad
(2) 2.51 x 105 rad
(3) 10.06 x 105 rad

(4) 5.03 x 105 rad
(5) T S

Ay FR L, T CTRE IRl w0 I T
HIa | Y1 Aeraad &9 8 T auad-
I o | W ATfera e ], Frht asmar-
= R ® 791 S uw wiE A we wwEn
® | I8 Ir S ® f6 A, % o s
AT Nl HEH T, A, % HRU F4 qTA

(n + 1)3 3w Ter H T U AT |
™ e A, ¥ fore nd rdw Tew
Prsng -

- [AA2R
PR

n?ufR i

(2) = 11—7‘-2 : g

= )\.1).2 R
@) T e

= nA 7\.2 R
4) r, "——-—11‘_ =
(5) TG S

18

41.

42

Consider a wire grating of width 1 cm
having 1000 wires. What is the half
angular width of the second order
principal maxima for the light of
wavelength A =5 x 10-5cm ?

(1) 1.25x 1075 rad

(2) 2.51 x 105 rad

(3) 10.06 x 1075 rad

(4) 5.03 x 1075 rad

(5) Question not attempted

Light from a source emitting two
wavelengths A, and A, is incident
normally on a plano-convex lens,
which has a radius of curvature R
and is placed on a glass plate. It is
found that the nt" dark ring formed
due to A, coincides with the (n + 1)

dark ring formed due to A,. Then, the

radius of the n® dark ring for
wavelength A, is - :

Addo R
Nr= 142
() o l2+l1

n?L‘jR
2) r =
2 M =2y

Addo R
6 ) Tl v g Rk b DS
) fn A=2y
4) r = [MAA2R
e A-2y

(5) Question not attempted
10




43.

3

10

frafefaa & @ = @ wuA diforem-

a3t (He-Ne) eisR & foe e 2 ?

(1) He-Ne o1 # 6328 A et ®1
SR YT SHfTIm THILAT & EEhuoT
% SRV SAA BT 8 |

(2) He-Ne @5t # Icum |eft wiswt farferor
AR |

(3) He-Ne AR HMHIq: Wad qUT (CwW)
e # derfera frar e # |

(4) He-Ne wsR # SHeem wfaeirH
o1 T g 9TH fpan S 2 |

(5) IrgaRa v

IR H g H m a1 TF G B9 b
Wi 2, & w12 [ A
1 HH B :

(1) h2/m (2) —h2/m
(3) ih%m (4) —ih%/2m
(5) gaia A

1/e # anfe @SN T TeSHH
forsafer, <t fop wm: W & @@ T = 300 K
W, q Sl FEEIA H RS b
FITA I TGRId H 8, q $H qEH W/
Scafta fafeor 6t aoree arft

(1) 48 x 1087, (2) 50 x 105 .

(3) 46 x 10°5. (4) 45x 1083k

(5) a5 Erg'i

19

43. Which of the following statements is

TRUE for a helium-neon (He-Ne)

laser ?

(1) The 6328 A laser radiation in a
He-Ne laser is produced due to
transitions in helium atoms.

(2) All laser radiations produced in a
He-Ne laser lie in the visible

region.

(3) A He-Ne Ilaser generally
operates in the continuous wave
(cw) mode.

(4) Population inversion in a He-Ne
laser is achieved by optical
pumping.

(5) Question not attempted

If ﬁ is the Hamiltonian of a free
particle with mass m, then the

commutator [ ¥, [%, ﬁ] lis
(1) B%/m

(2) —h2/m

(3) ihZm

(4) -in2/2m

(5) Question not attempted

A relative population, or Boltzmann
ratio, of 1/e is often considered
representative of the ratio of
populations in two energy states at
room temperature T = 300 K. The
wavelength of radiation emitted of
this temperature will be

(1) 48x10%m

(2) 50%10°m

(3) 46x10°m

(4) 45%x10%m

(5) Question not attempted



46. TH I d TR 9 fg FmEmh iR
fava g (yon it o L) § wReg w0
% qEdt Iafvra raen & fore Preferfea &
q A &t (x, y) Rafd = wfewa ==
3O Aferhes W Tl ot & 2
(1) (L2, L2) (2) (L4, L/4)
(3) (L4, 3L/4) (4) (3L/4,L/4)

(5) gaita s

47. & e W R Fifte it 5 TR
F= y(o, §) = #YH © ¢) +

\/gvm (6, ) +;1rgYn 6, ¢) F & A
(L, |v) s |

(1) on 22 i

@2 @ n
(5) Jrgafa I

48. TS U ST |y) = 2i [¢4) — [¢,) + 4i

0 # & &, {6, 10 109}
ST TAifeeh ATER Y T i § |

T G F R, F = [0, 6] -2
X ol + 103X b5

F % e 7 ((Fy) Fr Tomr Hife | |

|

(1) 53 2) 24

3 &2 (4) 32

(5) e F¥= |

47.

For the second excited state of a
particle confined in an infinite two-
dimensional square potential well of
side L, the probability density does
not take its maximum value at which
of the following (x, y) positions ?

(1) (W2, u2) (2) (L4, L/4)

(3) (L/4,3L/14) (4) (3L/4, L/4)
(5) Question not attempted

Consider a system which is initially
in the state

v, 6) =5 Y14 6. ¢) + \/-2- Y.,
(0.4)+ 75 Y1y (6. 4),

then find (v |L, [y)

(1) Oh 2 2

@ 2Bn @
(5) Question not attempted

A particle is in a state |y) = 2i ld4) —

lby) + 4i ld3), where {l09). 195), [$3)}
constitute an orthonormal basis. An

operator, I"-l is given by F= (64X &4] —
2i 04X &5l + 03X b4.
Calculate expectation value (( I? ))
of I"é :
(1) 2 (2) 24
@ % @ 21
(5) Question not attempted
10




~ 49.

-

10

50.

afe wer srereen § R 23Na Tt Hi
¥ A dw@r S wE v = 1.0 x 1010 Hz
arfi ot fergagaehra fafor suflm &,
aur 3@ & B e w1 gEhd &
TR Se, dr feeht fadly 9m % B W
frgagehia ol &1 Jaa SN Far
2 | 39 Jehig &1 B 1AM fshean 7 :

(1) 0.18T
2) 0.28T
(3) 0.36 T
(4) 0.72T

(5) IFuRG I

feamos 319 HCI % fre, ae Sl &
! gfmeT & ®9 § AEdl (FHiNS)
Afem ufea g Fefa e S g,
e foT ) sFurTa 9 TR & o H
AR 0.37 eV R

T T T U T b I, T FHert T
%! gg YUl Aisw T vl foaT T 8,

2 2
I%I-=1.44 meV &, J&l 1 3]

e Yl @ | 78 A ge B wft e
TR TS  FHI TS &, T 9 & H

FaUel & et fhe A At wipe oA
Wi h aEe

(1) 14

2) 16

3) 18

(4) 256

(5) g T

21

49.

23Na atoms in their ground state are
placed in a region containing
electromagnetic radiation of
frequency v = 1.0 x 10'° Hz, and a
magnetic field of strength B is
applied to the region. For a particular
value of B, strong absorption of
electromagnetic energy is observed.
The value of the magnetic field B is
closest to :

(1) 018T

(2) 0.28 T

(3) 0.36 T

(4) 0.72T

(5) Question not attempted

For a diatomic molecule HCI, the
vibrational energy levels are
approximated by the harmonic
oscillator model, for which the
spacing between two successive
vibrational levels is 0.37 eV.

Within a given vibrational level, the
rotational energy levels are
described by the rigid rotor model

2
with %= 1.44 meV, where I is the

moment of inertia of the molecule.
Assuming that all rotational levels
belong to the same vibrational level,
the number of approximate rotational
levels that can fit within one
vibrational level spacing is :

(1) 14

(2) 16

(3) 18

(4) 256

(5) Question not attempted
o



51.

52.

1o K% 1R Sagd # D, 78 Y afar
YEH =1 § 91 UH B, AT 1 =0
(fem) 3

(1) 3
2) 1
3)

o W

) 3

(5) giiea S

17 < forega aggl sl & dey & e

B A HYA T TR 2 |

(1) TR gafE My oo a&
i & forg g wigdls et I
BaTg |

(2) 3k Wi @@ Z Jryar = ge
N feft A e & saee &, @
forgga wigefs s g AT R

(3) wga Wit Tl (A ~ 150-190 '
J1ET A > 220) ¥ forga wgela smept
qTIa: ARE T AT R |

(4) foga wgde et $ ww # =ph
e N & sgd % 91 qftada T8

A g | :
s
E&I

(5) IrgaiE ¥
22

51.

52,

A Dg, term in optical spectrum of
* K has hyperfine structure with four

components, the spin of the nucleus
is

(1)
(@)
3)

o NWw = N—=

@ 3

(5) Question not attempted

Which of the following statements

about the nuclear electric
quadrupole moment is NOT
correct ?

(1) For a nucleus with a spherically
symmetric charge distribution,
the electric quadrupole moment
is zero.

If the proton number Z or the
neutron number N is equal to a
magic number, the electric
quadrupole moment is zero.

In very heavy nuclei (A = 150-
190 or A > 220), the electric
quadrupole moment is generally
large.

The value of the electric
quadrupole moment does not
change with an increase in the
neutron number N.

(5) Question not attempted

(2)

)

(4)

10




53.

dieela e ¥ Rg, B ot AR
At ! 39 THR Y Hiofig it Ha:
& St & — (et Gebal 3 wafera a1¢f &)
(1) o)r=coo'\f1-n,o)z=moﬁ

@) o =wy\1+n,0,=0y\n

(3) o::r=0)0\]1—n,coz=mon

(4) (Dr=0)0‘\l1+n'(o =m0n

(5) i@ v

& Rz § & = AP &
wRY & € dieear i 3mgfi 20 MHz 2 |
siferm rafer o gt Af wig A g A
F9l 469 MeV ® ? (%A H form
FeH Sl 1876 MeV @)

(1) 4 MHz (2) 8 MHz
(3) 12 MHz (4) 16 MHz

(5) iR w

1 -IvE G g3 A, it XA
) g St 7 IRa (V), I8 (S), W
(C) 741 TWA (P) <t & ANTGH FoqdH
TE@ A ¥ a1y aRafdd 81 € s wE -

(1) V<A, S A3 Cc A-1B, P
A-3/4

(2) V<A S A3 C o A8 P
A—3!4

(3) VcA S« A28 C o AR P«
A—314

(4) VA2, Sc A3 Cc A3 P
A-32

(5) IgaRa ¥

P —————— R ]

N
w

55.

53. For Betatron oscillations, the angular

frequency of radial and vertical
oscillations are given respectively as
(where symbols have their usual
meanings)

(1) mr=m0\’1—n,mz=moﬁ
(2) cor=m0\f1+n,o)z=cooﬁ
(3) mr=coo'\}1—n,wz=m0n

4) mr=co0\}1 +Nn,0,=0oyNn
(5) Question not attempted

In a synchrocyclotron the frequency
of the dee voltage at the beginning of
an accelerating sequence is 20 MHz.
What must be the final frequency if
the deuteron’s in the pulse have
energy of 469 MeV ? (The rest mass
energy of deuteron is 1876 MeV)

(1) 4 MHz (2) 8 MHz

(3) 12 MHz (4) 16 MHz

(5) Question not attempted

In the semi-empirical mass formula,
the volume (V), surface (S), coulomb
(C), and pairing (P) contributions to
the binding energy of a nucleus ,X*
vary with mass number A as
(1) VA, Sx AR C o A-15,

P o A3/4
(2) VA, SxAZ3 Coc A5,

P oc A—3/4
(3) VA SxA?3 Cx A3,

P o A4
(4) V< A?, S« AZ3 Cxc A3,

P o A2
(5) Question not attempted



56. WH < f% w uftwiua agdarht n v

57.

% LTS & T 9 § goragl & 1w

E 9™ k 9919

E = ak? + Fars
¥ wfawea: fomn o1 w1 2 | Suh &3
B = 0.1 Wb/m?2 & sasgil & forw
IR HFIE HIv GO AR o =

1.8x 10" rad/s a2 |awT AR &
(1) 6.2x 10738 ym2
(2) 3.1 x 10738 ym2

(3) 2.04 x 10-38 Jm?2

(4) roate gE e
L=
(5) Irgaiay= Eﬁz
NaC! fsreeet dwem 8, et oft amm &
fere fawdia smaw e Freeaw wSiRET it
AT T GHM 7AW T 30T Fiea
qzﬁﬁﬁﬁﬁwm:ﬁn%: l
(1) 6312 l
(2) 123k6
(3) 636
(4) 8312 I
(5) IrFaRa v |
24

56. Assume that the E v/s k relationship

57.

for the electrons in the conduction
band of a hypothetical tetravalent n
type semiconductor can be
approximated by

E = ak? + constant

The cyclotron resonance for

electrons in a magnetic field B = 0.1
Wb/m?2 occurs at an angular rotation
frequency o, = 1.8 x 10" rad/s. The

value of a is

(1) 6.2 x 10738 ym?

(2) 3.1x10738 ym?

(3) 2.04 x 10738 ym?2

(4) Insufficient information
(5) Question not attempted

In the NaCl crystal structure, the
number of nearest neighbours of
opposite charge and the number of
nexf nearest neighbours of the same
charge for any ion are respectively :
(1) 6and 12

(2) 12and 6

(3) 6and 6

(4) 8and 12

(5) Question not attempted
10




58. w3l <Y AT STerehar k FAATH A Consider the following statements in
A context of the variation of thermal
o % de § Pt et w conductivity (k) of metals with
RSt au gE Reca FT I oL ; temperature (T) and choose the
correct option :
A : 3= aMi W k = A : At high temperatures
k = constant
: =
B:RE A Wk e T B : At low temperatures k oc T~
C:af_EadiWka T C : At very low temperatures koc T
(1) Only the statements A and B are
(1) S FHAATNBE TR | correct.
(2) Only the statements A and C are
g (3) Only the statements B and C are
} (3) ¥emwwBan CE T [I12= e
} (4) FHAA, BaarCafi v & | (4) All the statements A, B and C
5 are correct.
{ (5) RRa A (5) Question not attempted
L 50. e 3/ F weis fafire I ¥ gef & | 59.  Which of the following statements is
FrferRaa 3 4 B 91 S SEA R ? incorrect with respect to the lattice
; . s - specific heat of a solid ?
(1) sEedA wiew & T — 0 W yA-fig (1) In the Einstein model, the
St % Fror e fafte S A contribution to the lattice specific
ApreH Hfa BT ? | heat due to zero-point energy
) 3§ Hfed  IER = amt w remains finiteas T — 0.
o 2) According to the Debye law, the
e fafte o501 C o T3 % HTER (
NPV : lattice specific heat varies as T3
: at low temperatures.
(3) TS aU 3K YAl Wi IA Al (3) Both the Einstein and Debye
W gEiFT-Afee € FRX 3 models approach the Dulong-
ME l Petit limit at high temperatures.
l (4) According to the Einstein model,
(4) IERH '"g“%m’ﬁqaﬁ“ l at low temperatures the lattice
Strereh faftre o1 (O/T)? e 9T & } specific heat is proportional to
FATAT ], el O IHLAAER | I (©g/T)? e®€", where @ is the
(5) FaRa 9= | Einstein temperature.
| (5) Question not attempted
10 : 25 (=




60. = < g Troft % R o sttewst & ST

61.

GG TE % (a) HT AW

Frerife ¢ (@3t 3 yafrg el 2)

TIeEnf® | Ln Te Ln M

199 1.4257 | 52933

200Hg 1.4240 5.2983

201Hg 1.4173 5.3181

(1) 0.61

(2) 0.54

(3) 0.45

(4) 0.35

(5) igaita we

FRIW & TR A BN &1 H0H 9 7 & ?

(1) T 0 Im 3§ 3 saegh favda fm
9 B & a1 9w e §
I SO i % e fuda
femamiaa g |

(2) TR W R *$ 9 BHA-
AR RN & HRT ST & a4
yRafe STt § s dm Sl
Prefl-gia ez (mev) & 7w 1 |
B8 |

(3) TR I H HHR WA AW
SRl & WIS T 99 A BT g
2 |

(4) ST s % ag PeE ¥ |
10 o & dag e a0 o 3w |
ftfa T 2 | %

(5) st S Ji: |

26

60. Using the data given in the following

61.

table determine the isotopic effect

coefficient (o). Here symbols have

their usual meaning.

Isotope LnTc LnM
199Hg 1.4257 5.2933
200Hg 1.4240 5.2983
201Hg 1.4173 5.3181
(1) 0.61 (2) 0.54

(3) 0.45 (4) 0.35

(5) Question not attempted

Which statement about Cooper pairs

is not true ?

(1) A Cooper pair consists of two
electrons having opposite spins
and equal and opposite
momenta in the ground state.

(2) A Cooper pair is formed due to
phonon-mediated attractive

~interaction between electrons
and has a binding energy of the
order of meV in conventional
superconductors.

(3) The size of a Cooper pair is
always smaller than the mean
free path of normal electrons.

(4) The superconducting state is
described by a single coherent
macroscopic wave function for
the whole system.

(5) Question not attempted

10




10

(1) 0,42, 2
(2 0,1,1

1 1
OB
@) \2,42,0
(5) IrgaRa s

fredt @1 %1 WeA=T H (q, p) =
2B 0, By, vl o w p 38 o

%lauihm%:

(5) a3

o(x, y, 2) = xy2 + yZ2 F g P(2, -1, 1)

w PQ #t 2w # 2R eHe 7@ FA

wifigQ(3,1,3)21

¥ @ 5

@ 2 @ 4 !

(5) st [ }
27

62.

63.

Eigen values of the matrix’
010
1 0 1|are:

010

(1) 0,2, —2

(2 o0,1,1
4) \2,42,0

(5) Question not attempted

Hamiltonian of a system is H (q, p) =

2 o4
&pz—q-+£5, where o and B are

some parameters. The Lagrangian is

1 @2
2 §
@ &
1€ B
3) PR
(4) ___1__!53_'__&
20 q4 q2

(5) Question not attempted

Find the directional derivative of
o(x, y, z) = xy2 + yz3 at the point
P(2, -1, 1) in the direction of PQ
where Q is the point (3, 1, 3).

() 3F @ <5

@ 2 @ 5

(5) Question not attempted




65. hvfia Fam & gewhl H g e 7 A B

T 9ITE e T8 757 & ?
(1) U.PJ=0 2) N,P]Jl=~p,
B) Wy d==J, @) Y, J]=-J,

(5) IrFaRa FA

e msmm fi s H @ g st
o % A=wid IR @ 2 | 98 98 RE ®
e feht 2 advrd @ e o fvwe st
? | gomm e wwanm A | el %
TR Fer 3 fore St 589 v fan
W%(xcmaﬁimxﬁam%, I
TSI H5; ¢ & Ti: e el 8)

/ lg

(1) L=%m(5ccz+L2$20032¢)+%lc
J)z—mg%sind:
232
@ L=gm G2+ cos? ¢) +3
. | 57
lc¢2—mg§sm¢

B) L= —m(x2+L2¢zcosz¢)+1

J>2+mg%sin¢
s
- 4) L= m(_+|-2¢20032¢)+
¢2—mg%sin¢
e
(5) 3rgafa we E&

28

65. Which of the following Poisson

66.

brackets is not correct for angular
momentum components ?

(1) U.PJ]=0

(2 N, PJl=-p,

(3) [y, J]=

4) [Jy, J1 ==,

(5) Question not attempted

Figure shows a stick of mass m
falling under gravity. The surface on
which the stick rests is frictionless so
the stick slips. Assume uniform mass
distribution. Lagrangian for the

system during the fall is given by :
(x, is x coordinate of centre of mass,

|, is the moment of inertia about the
center of mass c.)

(1) L=%m(5ccz+L2J>2cosz¢)
+%Ic$2—mg%sin¢

(2) L---m(x2+%’E cos? ¢)

+§Ic&>2—~mg%sin¢
(3) L-—m(x2+L2¢2ws2¢)
+§Ic$2+ mglz'-sind)

‘2
@) L=gm (- +12§2c0s2 §)

; fias
+-§Ic¢2—mg§sm )
(5) Question not attempted
10
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67. o et #§ ue afew fava 39 TR

68.

10

Eﬁhﬁﬂ'lm%x(p, o, Z) =A(¢p e
e S *b e(pla’ g,), wa gt &
T8 YR fen s ? (7@ A, a T b
fras 2)
(1) B=0
B b Aich
2 B(p.0,2)=A2 g pla’ &, A
e—(pfa)z%

@) B 6.2 =~ 2 A5 e0RP,

=A e‘(P’az) ez
@) B(p, 6. 2) = -2 AZR e 0P,
+Ae PP g

(5) rgaita S

Fy (@ Py =% Ak P @ Fy (Q Py =

—Ekakﬁ%HWﬁ%.am
K

G 8 | T e g

(1) F, @ F, 3F & weaq ST &
6 E |

(2) et F, & FEEH SRR B 6 © |

(3) et F,, & TEaH SRR 1 6 € |

4) aﬁﬁﬁaﬁitﬁmw%
S TR 8 |

(5) rgaRa S

= b=
e
.

|
i

" 29

»

A, y

67. A vector potential is expressed in:

cylindrical coordinates as A (p, ¢, 2)
= A (pp e’ + b e/ 2, the

corresponding magnetic field is
given by (here A, a and b are
constants)

(1) B=0
=4 L L a)zf\ L
@ B 0.2 =Ag v s A

e—{pla¥ 2 A

@ Bp 6.2 = -2 AZF0RPE
~Ae i) g,

@ Blp, 4, 2) = -2 AR e,
 +AebEPE

(5) Question not attempted

Fi (O Py =§ q,. P and F, (Qy, Py)

= -, P Q are the two generating
K

functions for canonical
transformations. Choose the correct
statement :

(1) Both F, and F, generate identity

transformation.
(2) Only F, generates identity
transformation.
(3) Only F, generates identity
transformation.
(4) None of the two generate
identity transformation.
(5) Question not attempted
a



69. T fayw @ faga Rys

70.

71.

) 3nmic

fafmfa wie &1 sgua (P smer
a<A% UH HHfa Qe T *
fore) It 0 W 0" F w9 § foft s
WRing
(10

£
(5) Jrgaia s

QAN e TAT THAE m H T SoRH
T =ivfie sngf @ o fga 9w &
By % YW & TH JATHR HET # Al
W R | 99N 89 z W F IgRw B
e Soiag Y i x-y T A B | SR
$ =1 B IANEHT TG 7Y, ffERa
Witk 39 TR @ w2 (TE Gal &
vafera et §, r e i = )

1, €% B4 1, €% B,?
D) it 2 e 1P
12amtc 6nam*c

@) 1
(4) 3

Ho €8 Byt r? Mo €° B, r2

4nmic

(5) iguia w

T §IEH T e forg — ;
N=60mp = 1,ﬁ=[—0.4 cos (ot — I
z)8_+ 0.8 sin (mt-z)ay]%,eha,aﬁ #
T RN — (SR 5 e 3ret ) }
(1) 3 (2) 4 |
3) 5 4) 6 %

|

(5) 3rgaia s

69.

70.

The ratio of the power radiated by a
magnetic dipole to the power
radiated by an electric dipole (for a
compact oécillating system of fixed
size a <<)A) depends on frequency
® as @" where n is

(1) 0 @)1

(3) 2 4) 3

(5) Question not attempted

An electron with charge e and mass
m is moving with constant angular
frequency in a circular orbit under
the influence of a constant magnetic
field B,. The magnetic field is along

the z axis while the motion of the
electron takes place in x-y plane.
Assuming that the speed of the
electron is non-relativistic, the
radiation power is given by : (here
symbols have their usual meaning, r

is radius of the orbit)
e® B 4 1l e® B 4
M) 2 g & 20,
12am*c 6nxméc
Mo €8 Bt Ho €8 Bc,“r2
(3) 3xmic 4nmic

(5) Question not attempted

In a lossless dielectric for which

n=60m pu =1, and H = [-0.4 cos
(ot—2) &_+ 0.8 sin (ot —2) a] ir:-.
Then calculate ¢ (symbols have
their usual meaning)

(1) 3 ) 4

3) 5 (4) 6

(8) Question not attempted
10




72.

73.

74.

10

frra e W et fee it staies
St B U(T) -—-+bT4%amsﬁm
ST 2 |ﬁ$maﬁ’rwd’r$laiw%:
(et a @ b @i §)

(1) 2aT2 +bT* b1

(2) aT+—-

(3) 2aT+3bT® (4) £—+"'b'r

(5) aﬂﬁﬁﬁw

Jrem-Aem fal % fo fa e W,
TERIf fawe () 1 99 % 91 oS
FEER A A e :

ul\

®

(9] — >
@\\T

T8 faemey =1 957 i

(1) (a) ®Hi 7= (b) SrEH

(2) (a) a3 seesm™ A9 (b) &Hi A9

(3) (a) =@ 9 (b) Aeead S 14

(4) (a) ST (b) & A4

(5) 3w SR

T AFAIHR T 94E § TE,, foen
Fias Rl 18 GHz 2 | 71 9o

mﬁftﬁiﬂ?ﬁﬂmﬁﬁm(a)%
(1) 2.5cm (2) 3cm
(3) 5cm (4) 10cm n:-;

(5) IrgaRa s

e

72.

73.

74.

et

The internal energy U(T) of a system

at fixed volume is expressed as
4

U(m) = a_T_E + bI The expression of

entropy of the system is : (where a &

b are constant)

3
(1) 2aT2+bT4 (2) aT+20
4 aT2 4

(3) 2aT+3bT® (4) —+3bT
(5) Questlon not attempted

The qualitative behaviour of
chemical potential (u) as a function
of temperature for fixed density is
giyen in graph for different gases :

B

®

5
Cd

Choose the correct option :

(1) (a) Fermi gas (b) Boson gas

(2) (a) Maxwell Boltzmann gas
(b) Fermi gas

(3) (@) Boson gas (b) Maxwell
Boltzmann gas

(4) (a) Boson gas (b) Fermi gas

(5) Question not attempted

The cutoff frequency for TE;, mode
in a rectangular waveguide is
18 GHz. The inner broad wall
dimension (a) of the waveguide is

(1) 2.5cm (2) 'g-cm

(3) 5cm (4) 10cm
(5) Question not attempted




75. FEwen @ % fow =@« W¥F w1 | 75. Mathematical statement of Liouville

T He R : theorem for quantum system is
dp _§ dp_odp
(1) g =5 [pHI (1) gt =%~ [p.Hl
@ @=F+inioH @ F=Z+nip,H
dp @
(3) Gt =5+ [p. HI _ @) L=+,
dp @ :
(4) = ~Mp.HI 4) ;,f§=§-m[p.m-_
(5) G = (5) Question not attempted
76. wffmages S S fufsfits | 76. The probability of finding a particle at
H01 % N Hehl 3§ x = m T IR I &t x = m after N steps in an one —
TRIeheT 39 YR & STe 8 — dimensional random walk is given by
(N % 9gg aH1 & for) (for large N)
2 2
- 2 -m =2 [A
(1) W(m, N) =~ [~ exp (WJ (1) W(m, N) =~ |5 exp 2 J
2 ~2N SZ el
(2) W(m, N)= mexp(mz ] (2) W(m,N) = nNekamz )
2 (a2
-+ [EN —m = fﬂ m
(3) W(m,N) = 2 eprZNJ (3) W(m,N)= 2 exp\ZN]
N (-m ) N m
4) W(m, N)=‘\/7exp N 4) W (m, N)=1 /52— exp e
(5) Irgaia s (5) Question not attempted

77. % FAWfeeh e, S €@ #i @1 | 77, A thermodynamic system exchanges
o #ar 2 | 97w awd s both energy and particles. The

: alis A affa frm e @, a8 2 : system is  described  most
s (1) Ww appropriately by :
E () fafya w= (1) Microcanonical ensemble
2) Canonical ensemble
(3) g fifka wg=m (
( 4; 3; (3) Grand canonical ensemble
5 R | (4) Density matrix
(5) Sl : (5) Question not attempted
= | 32 10




78.

79.

10

MT, 3169 Sl A8 e (AR THRR)
FehIvi % feTg

(Vo (r<a)
V(r)“{o (r>a)

a9 o 9 Gidhed § o VA FIE
&1 39 TR fean v 2

(1) 4n

2
@) 4x|3TVo"
2

3) 4n

@4) 4n

2
fl l'\"lVoa3
3 n?

(5) 3w 5=

A AR AT T — % H0
w fom =R € | e et #
qOTEEA & o wm & R = wn fawen
qE TR ?
(1) x(:)x(‘;)

1 o 4
) ﬁ[ X'(“"‘) x(z) + x(1) x(‘;) ]

(3) x(;) x(;) ; E‘é
@) % XD —2Q %P1 :
(5) Irgaia =
(@rfere + 3R~ fom-am 7 fom-
TS )

33

78. Suppose, for low energy soft sphere

scattering
VO (r < a)
V(r) =
) {o (r>a)
Then the total scattering cross-
section in first Born approximation is
given by

2
(1) 4n r’“"oaa)

2
(2) 4n (2 mVoan

@3) 4n

(4) 4n

2
(1 mVea®
&

(5) Question not attempted

. Two non-interacting spin — ¥z particles

form a system. Which one of the
following spin parts of the wave
function is not possible for the triplet
states ?

* 0
M) x, %,

A..®0m.0 ,..0.,0
(2 @[7(1 Lo tE X5
(3) x(:l-) X(;)

1 . . ®.,0_,0.,0
(4) @[11 TR b o
(5) Question not attempted

(The superscripts ‘+' and —’ stand
for spin up and spin down)



80.

81.

82.

T 1 (1
aﬁﬁzﬁwmw% (2)313121113 2
|+ D3t -1 o sy et & s
FAN: 2 (R & z-91esh & 7 & o)
M 53 @33
® 53 @ 53
(5) ITFIRG we
e -fermmra (semi-classical)
s=afse #, afe smfea fRfeor w1
foqa & m@m  (Electric field
amplitude) ST =X feam sy, @ EHEwwr
siRrhan 3 fore ser aftads g 2
(1) g & St |
(2) IRIFATE SR |
(3) areft B SR |
(4) srafafda @
(5) Igaia I
I Fv1 et wwpf v & st
A 2 1 %R o g we-am w LI
el FhvH HRE-87 2, af Frafafaa
AAETR ? }
(1) cs4kn'\ /d:f(z(}) {
@) o_24k'n: fd;rg()O)
3) csi‘k—"——u"é’go |
4ndo(0)
4) o= k do ik
(5) Irgaitd e :
34

80.

81.

82.

il (HE 18
A spin 7 particle is in the state '\/E_S

i
(;] The probability of getting spin

+%and ~gis respectively : (for the

measurement of z-component of
spin)

m %3 @ 33
® 33 @ 33

(5) Question not attempted

In a semi-classical interaction, the
electric field amplitude of the incident
radiation (E;) is doubled. How does

the transition probability changes ?
(1) Becomes two times

(2) Becomes four times

(3) Becomes halved

(4) Remains unchanged

(5) Question not attempted

A particle scatters from real
spherically symmetric potential. If ¢
is the total cross-section and dg(0) g QO
is the differential scattering cross-
section then which of the following is
true ?

471 [do(0)

47  [do (0)

(4)

(5) Question not attempted

10




83.

10

A JRNABHIEA FV1 I THR FI F
FIFH AT B & :

v, (x)= \/' sin

3

U.HE =n2K

Y T HOA 8 :
Al
(1) I_[sm = sin L] 5K et &

q

() V2

L

[sinnx" -sin2n§2—+
E L

sin 21:"1 -sin “Ez] 5K F911

Y

® 2

[sin"‘wc1 Sman2
L L

sin - tx" sin—2 “Ez] 5K Feil & 91

4) % [sinlL&-sinznxz], 5K it |
& | '
-
. = I
(5) i SR :

35

83. Two non-interacting particles are in

an infinite square well. The particle

wave functions are

v, (x) = '\/_ sin

where K =

andE =n?2K

znz n?Lz If the particles are

fermions, the composite wave

function is

1 X o TXp
(1) L[sm S sin - }

with 5K energy

N2[ . =y . 27nx
2 s . =
(2 [m T sin T +

sin 22>l ’”‘2} with 5K
L L
energy

3[2[. X . 27WXp
3 sin—-sin——=—
(3) L |sin 3 si B

J2mxy L mXxXp ) .
n——-sin—= | with 5K
si 5 si L]w
energy

(4) [smﬂ sm2 xz]
L L L

with 5K energy

(5) Question not attempted

W



84. T (a) # quieh 7§ ST Seea fm
(b) # weffa aRuy & Frasht v wge 6t 18
2 | fraeht R i R dieean v_, s
SRS z1azzﬁﬁma’tmaﬁv21a'
V,, ¥ 3fte & | ok st w s
Forvraam I A | R e e e F @

HH |1 TS &9 A 7 Fola @ v
SR ?
R
i Vim ] Z4 T
:V Vin Vo

vVz,1
(1)
Vg e NER
vz, }
(2)
=Nz, paro N
Vm + Vz1 1

|

l,

l

g {

Vz, l
b T
l

|

(5) et s |

o
w
(-]

/\/)

84. A sinusoidal voltage shown in fig. (a)

is applied at the input of the circuit
shown in fig. (b). Peak voltage Vp, of

the input signal is larger than the

breakdown voltages Vz1 and sz of

the zener diodes Z, and Z,. Assume

the forward voltage drops of the
zener diodes to be zero. Which of
the following diagrams gives the
correct output waveform
qualitatively ?

\l")] l i l

(a) (b)

vz, 1

M Nz 138 NenS 7

(5) Question not attempted
10




85. Tt diraos wads & e & «
0.5 Vips ? | afe I8 dfrarers waus,
yaHE 6 g s o forr Smar @ aw
wenfyra Rrat fifa dieear 10 V R, dt 98
Ian AR ST e JareEs
Yt 8 T 8

(1) 3.98kHz
(3) 12.5kHz

(5) gaia S

(2) 7.96 kHz
(4) 15.92 kHz

wfiraTers yads % fod T iy #, frfa
V. R
fra v, = (—V1+?2-)%laﬁqﬁ§i%:

86.

Vo

_VCC

(1) 3
3) 2
(5) i S

2 5
(4) 1

87. T U: i wifte wgehita & for
e e wig ¥g fifa wg e T
2 1 3 n ferre wig Rome smedee T,
(T, < T) & ohwar W w3 fopg g, forfa
g =TS gnil

(1) T (2) NT,+T

(B) n=N)T,+T (4 (N+1)T +T

(5) Igafa ¥

10

)
E';

i —_———— Tr——— W

37

85. For a certain operational amplifier
the slew rate is 0.5 V/ps. If this
operational amplifier is used as an
amplifier and the expected peak
output voltage is 10 V, the highest
sinusoidal frequency that can be
satisfactorily amplified is

(1) 3.98 kHz (2) 7.96 kHz
(3) 12.5kHz (4) 15.92 kHz
(5) Question not attempted

86. In the given circuit of the OP-AMP,

the output voltage V, is

R

V. o e
V.=|-V,+—2|. Theratiog is
( ! 3') R,

o

AAAAN
A A A A A Jan

+Vee

R

o

Va

R4

Ry =G

(1) 3 (2) 5
@) 2 4) 1
(5) Question not attempted

87. For ‘a re-triggerable monostable
multivibrator, T is the output pulse
width for a single trigger pulse. If n
trigger pulses with a time period of
T,(T, <T)are applied to the circuit,
the output pulse width will be
MT (2) nT,+T
B) n=1N)T+T @4 (n+1)T +T
(5) Question not attempted

o

.}



T A Y |

(1) LED sm afafad sm e |

(2) s SRS ety AR § % s
21

(3) CieR ¥t Iopd ARFR T SR Har R |

(4) RFR s iEd quia 6t wE
am AR s war ? |

(5) geiia s

ITeE SEISHT FIA Il Th TRYY
fezn w2 | A P o o s
wha (Rgeigea Rome) 3, @ frfa
HI’RG‘I%

89.

Choose the incorrect statement.

(1) LED works in forward bias.

(2) Photo diode works in reverse
bias.

(3) Solar cell works in reverse bias.

(4) Varactor diode works as a
variable capacitor in forward bias.

(5) Question not attempted

A clipper circuit containing ideal
diode is given below. If the input
wave is a sinusoidal signal, the
output waveform is :

% ~
3R T
Vi 3 V
] _L (o]
s
VOJ\
0y N
VOJ\
(2) >t

(5) Question not attempted
10




90. EESISH T & fore wrgwe Soft i Avft

10

92.

e 1 AR ARt i Soft e F srgura R
(1) 4

3) 5/27

(5) STgaRa ¥

@) 1/4
@) 27/5

. Tt s ¥ I It JTHETEE w5

¥ I wW e FEas 1.875
AT diee a1 0.52 e # | ugred
wdga e S 2, S 3@ W Tl
H R h I 2, A TR GASH 5 B
K = 0 forg @ w1 ds & Rl Ky w
dohau Har 2 | forgan #Reew & AR
K o P T8 § T o8 & K-farg it fafa
R

) %

o

(5) SrgaRa S

Gl s

(4) 51—“‘%

S'd! gm & Q IENg FARA S g
e-faEFne ?

(1) "Dz, %354

(2)
(3) "Dz %Dy 10
(4) 'D,, %D,
(5) T S

1q_ 3 :
So: "D32,1,0 pa

90. For the hydrogen atom, the ratio of

91.

92.

39

series limits of Lymen series to
Balmer series is

(1) 4 (2) 1/4

(3) 5/27 (4) 27/5

(5) Question not attempted

The band gap and lattice constant of
an indirect band gap semiconductor
is 1.875 eV and 0.52 nm. The
dielectric constant of the material is
unity. When it is bombarded by
radiation, electron transists from K=0
point of valence band to a K-point of
conduction band. In terms of the
Brillouin zone edge K.,. the

position of K point of conduction
band is nearly :

Dl oty
(3) %""— ) —-'(1"'%"

(5) Question not attempted

What is term symbol for the pair of
S'd’ of two non-equivalent electrons ?
(1) "Dy, °Ds 4

(2) 'Sp, °D3z1,0

(3) D5 %Dy 40

(4) "D, °Dy 4

(5) Question not attempted



93.

95.

NMR % siges ferferer fpg S i S @ 2
(1) TH-187

(2) TS &=

(3) e amgfer &=

(4) 31T (infrared) &5

(5) I E

Araar yare § aftifera y-Reoit 6 st
wE & fou feafafea fowedt & @
TaifS IH 2 :

(1) 1-10eV  (2) 100-500 eV
(3) 10-100keV (4) 1-10MeV

(5) rgafa A

A I fer & g () g 7@ @
SRR FERE F Rg M) 2@
A B

(1) +1 AR s F YT =1)
(2) +1 (FrsEfeE % & foe T = 0)
(3) -3 (FrEfem tE H T = 1)
(4) -2 (FrrsEifer T & e T = 0)
(5) Jgaia s i

93.

94.

95.

The radiation used in NMR lies in the
(1) x-ray region

(2) Ultra-violet region

(3) Radio frequency region

(4) Infrared region

(5) Question not attempted

Which of the following options is
most appropriate for the energy
range of y-rays involved in
Mossbauer effect ?

(1) 1-10eV

(2) 100 -500 eV

(3) 10-100 keV

(4) 1-10MeV

(5) Question not attempted

The value of (V- 7@ for two isospin

operators t () and T® for the two
nucleon system is

(1) +1 for isospin triplet (T = 1)

(2) +1 for isospin singlet (T = 0)

(3) —3 for isospin triplet (T = 1)

(4) -2 for isospin singlet (T = 0)

(5) Question not attempted

Which of the following is the correct
Einstein relation between diffusion
coefficients and mobility of charge
carriers ?

@ 5

D, Hn
=== — =
()Dp \/;p pii b
D, _(Ma D,__ [m

(5) Question not attempted

W)
o=

|3

b=

10
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97.

99.

g W fordt 9 & TR § 1 T wwEh
40Ar qrATpaTT we et 40K wmTopa
1 U 10.3 2 | 7 AR 6 v
40Ar Y], 40K qETupsti & 1.25 x 10°
g F T FTAITA TR | A
foreeft gueft 2 7 (e in 2 = 0.693147
a7 In 11.3 = 2.4248)

(1) 3.03x10°=¥ (2) 1.31 x 10° =4
(3) 4.37 x10%=¥ (4) 1.9x 10° =

(5) g S

Jfe fergues & R 235U @t 200 W
TR e I T St g HT R,
dl 3000 WTER A At Yo HH &
fore wfefen foraan geawm fa@vea g 7
(1) 3.2fFm (2) 5.2 T

(3) 17.5 ferm (4) 1.5 T

(5) rgaita ¥

&3 & wm=fisa (normalised) =ETdiH!
T e (exponential wave function)

HT ST Hd g, TIUA (deuteron)
= 3R Mei & " =t a1e7 g (root

mean square) g Fd HIfT |

97.

99.

100.

in a moon rock sample, the ratio of
stable 40Ar atoms present to the
radioactive 4K atoms is 10.3.
Assume that all 4%Ar atoms were
produced by decay of 4K atoms with
half life of 1.25 x 10° years. How old
is the rock ? (Given /n 2 = 0.693147)
and /n 11.3 = 2.4248)

(1) 3.03 x 10° year

(2) 1.31 x10° year

(3) 4.37 x 10° year

(4) 1.9 x10° year

(5) Question not attempted

If 235 liberates about 200 MeV per
atom during fission, then how much
mass should undergo fission each
day to provide 3000 MW of thermal
power ?

(1) 3.2kg (2) 5.2kg

(3) 17.5kg (4) 1.5kg

(5) Question not attempted

Find the root mean
separation of neutron and proton in
deuteron using the normalized
exponential wave function for the
ground state.

1 o
w =?»\/§_;e-ar

M) 7= 1

16 a2

)

1 1
OF T e e
(5) Question not attempted

Which of the following conservation
law is valid for the weak elementary
particle interactions ?

(1) Parity

(2) Hypercharge

(3) Isospin

(4) Lepton number

(5) Question not attempted

square



101. && Tewi #I Ia @ F fow B &

101. Which method of expression is most
Ffireafes fafty waiftes s & 2 appropriate? to convey the lengthy
, : messages 7
(1) v (2) fafea @ (1) Horizontal communication
: . (2) Written communication
(3) Sramfeeh WY (4) THee T (3) Non-verbal communication
5 (4) Oral communication
C)-miRg It (5) Question not attempted
102. siRFm # s gl w9 &g wk | 102. A teacher assesses students’ prior
igs U dye @ oitha = | uee knowledge before introducing new
forenféfat & g T 1 e G R | concepts to make learning more
& e .aﬁm weH FfewH % ﬁ;q meaningful. This practice is related
R A R 7 to which concept used in advance
(1) g organizer model ?
(2) SFHTE LT (1) Reinforcement
3) WEwE IR (2) Cognitive Structure
(4) rEA (3) Trial and Error
A (4) Conditioning
) 4 (5) Question not attempted
103. =1 =i gafera i : 103. Match the following :
A 0T = 9=l Elementary Particles Quark Structure
Qi A (@) uds 0 & (@) uds
@) z° (b) udd ). = (B sudd
i) = O i (i) =° (c) uss
: (iv) A* (d) uud
(v) A* (d) uud ; . G o
(i) (i) (i)  (iv) 0 W . 1)
1 @ ® @© @
1 @ @® (¢ @ 5 . S
@ © @ ©® @ 2 (€ @ (@® (@
@) © (@ (® (a | B € @ () (a)
(4) (b) () (€ (d) i !f (4) (b) (a) () (d)
(5) i W ; | (5) Question not attempted

42 10




104.

105.

10

Frafefea 3 @ = €t 9 it fRRvand € ¢
(i) THar

(i) wfeeman

(ili) S

(iv) feamamft

A2 el T 52 A vt WA T AR
He:

(1) 3= (i), (i) 7 (iv)

(2) e (i) 7T (iv)

(3) e (i) 7T (iv)

(4) 3t i) ot i) o
(5) 3T v

sftrm 3 fogwr & SREE =Ew

s 6t arTiores oeht F ae ®,

AP AT FIA TR AL R ?

(1) ST JUmTet STt 2 |

(2) ftrer & = i Brgw T w
e FTEAH T g R |

(3) 7% WE ¥ agvai & Rrwha fofa |

TR IR BT # | 7

(4) wg i nifaiel, e g wem
&t ¢ aftreran AET # W SR
F AT I R |

(5) rgaid A

104. Which of the following are the

characteristics of chart ?

(i) Unity

(ii) Complexity

(iii) Organization

(iv) Two dimensional
Select the correct answer from
codes given below :
Codes :

(1) (i), (iii) and (iv) only

(2) (i) and (iv) only

(3) (i) and (iv) only

(4) (ii) and (iii) only

(5) Question not attempted

105. Which of the following statements is
‘not correct in context of social

system of group investigation model

of learning and teaching ?

(1) The social system is democratic.

(2) Students and teacher have
equal status except their role
differences.

(3) It is governed by decision
developed from group
experiences.

(4) The activities of group emerge
with a maximum amount of
external structure provided by
the teacher.

(5) Question not attempted



~ 106. T e BET ® F9 F T9E ey

107.

108.

forgn & fore et sfee w1 s FA F
fou wgar ? 3k <@ e % S
qfes g W yRibeEn 3} ¥ R
“foolt” gfewm w1 S ww@r R
gl Fada geiee gAdRmieRtr
(SAMR) Hiset % 1gR, I8 ittt fra
W FA=wTd SRR 7

(1) wfereerma

(2) Had=

(3) e

(4) gdRCTS iR

(5) g s

SWAYAM ® MOOCs % fam UGC
fenfidet & ogEer  wgutm 3
(Quadrant 3) fa9y &7 @ fF8 dcffa
IR ?

(1) 3-TxRiiee (e / arfe)

(2) - (fidhs / 39)

(3) u-fEiaw (fofga / a=y)

(4) T-geaTHA (TEERY)

(5) xR S

Frafafga 3 @ 1 @t gt sftem 6t

G TE § ?

(1) 98 aFar 3 6 == R-wferenff
Teames araTeRor 3 SEa dieq € |

(2) I= g AR e AR |

(3) ¥s ferni grv =are™ wE weEl Y
THd FATE |

(4) ¥= Ffifard feram Kt swea
FATR |

(5) gaia s

106.

A teacher asks students to use
Google Docs to write an essay
instead of paper and uses the
“comment” feature to give real time
feedback during the writing process.
According to the Substitution
Augmentation Modification Redefinition
(SAMR) model, this activity falls
under which level ?

i‘“'-“‘(‘l) Substitution
.- (2) Augmentation

107.

108.

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

According to the UGC Guidelines for
MOOCs on SWAYAM, “Quadrant 3"
specifically refers

(1) e-Tutorial (Video/Audio)

(2) e-content (PDF/text)

(3) Web Resources
References)

(4) Self-Assessment (Quizzes)
(5) Question not attempted

(Links/

Which of the following is not an

assumption of cooperative learning ?

(1) It assumes that children learn
better in a non-competitive
anxiety-free environment.

(2) It emphasizes social learning.

(3) It advocates lecturing and
demonstration on the part of
teachers.

(4) It advocates
ideology.

(5) Question not attempted

constructivist

10




109.

110.

11.

10

e o efeh % whiww % foe wra
THR I W @ § 18 @ & & qga wf
fefree ammft % forg 7 1 7w H-=°
Fierre forawor i (wiesht) TR R g ¢
(1) @&m (SAKSHAM)
(2) @& (SAKSHAT)
(3) @@ (SAMARTH)
(4) GI=s (SASHAKT)

(5) JgRa S

e 3§ Sfeh % whwEr # S e
TH A ST A R e | %
ol & 9 ImgfRe gE SR EER
HreNfirehl a6 Tga 3R 3T ITERT § K
{ Hefra 8, 98 FEad 8 :

(1) feforee srammar

(2) fefoes d=tm

(3) fefrest g

(4) fefores gan

(5) " rgeia s

St & FrafoRea sl = 37 39-
S e R

- I
(a) =TT
(b) 3w

SY-3HH
() Refors gead
(i) =ifs (Falr)
e ™
(iii) ATEEATHS
ST
(iv) Aftrmrerat
fafayan
&) frerey =1 = Fifve
(@ (b) (c) (d)
(1) (i) (i) (@) (iv)
(2) (v) (i) (i) (i)
(3) @v) () (i) (i)
4) () (@v) (i) (i)
(5) Jgaid T

(c) Trememeta

(d) et

b
{4 :

45

109.

110.

111.

(a) Institutional (i)
(b) Ethical (i)
(c) Pedagogical

(d) Technological (iv)

For integration of technology in
education, the government of India
has launched which free one-stop
online delivery platform for all the
generated digital content under
NMEICT ?

(1) SAKSHAM (2) SAKSHAT
(3) SAMARTH (4) SASHAKT
(5) Question not attempted

‘A challenge faced in the integration
of technology in education that
relates to differences in access to
and use of modern information and
communication technologies between
two or more groups of people, is
called :

(1) Digital Inequality

(2) Digital Transmission

(3) Digital Disuse

(4) Digital Safety

(5) Question not attempted

Match the following dimensions of
e-learning with their sub-dimensions :
Dimensions  Sub-dimensions

Academic

affairs
Blending
strategies
Infrastructural
planning
Learner
diversity
Choose the correct option :

@ @® (@
@ i) @ (v)
) (@v) (@) () ()
@) vy @) (i) (i)
4) (@ (v) @) (i)
(5) Question not attempted

(iii)

(1)



112. frdt wer Wi it weE 1 .
RS ¥ 10 &+t ? | I8 100 Q=i 90
s A R wLar } S 6 1 4. A e
FHAT aTet TS A AN T € | g % W9

TRygea AR F Ui A ] :
(1) 2.2% (2) 1.1%
(3) 3.2% (4) 10%
(5) AgafayH

113. T SR aYT Uh 7 Th dieft a6l et
Mm@ MR EFgt=0w
TS HIY 1% TN 3 Y@ T I T
<d 2 | yRomft Sr-gww o e § quie
T R | 99 HR 941 g foom #F 7 & A
T TR F R, A fFt=0w
FRx=15MRAA THx=-35m®
22

v (m/s)

(1) 20m (2) 225m

(3) 11.25m (4) 3r9ate gEA l

(5) rgafa s |
114. Tr=fafea § @ 19 @1 afiy STerwmar =1 I

wéifefage ?

(STet w3l 3 T vafera a7 §)

(1) MLT3K-!  (2) MOLT-3K-2

(3) ML2T2K2 (4) MLT-' K-

(5) raia we =

46

112. Length of a simple pendulum is 10 cm
with an accuracy of 1 mm. It
completes 100 oscillations in 90 s
which is measured using a watch
having 1 s resolution. The accuracy
in determination of g in terms of
percentage error is :

(1) 2.2% (2) 1.1%
(3) 3.2% (4) 10%
(5) Question not attempted

A car and a truck are heading
directly toward one another on a
straight and narrow street, but they
avoid a head on collision by
simultaneously applying their brakes
at t = 0. The resulting velocity —
versus time graph are shown in
figure. What is the separation
between the car and the truck when
they have come to rest, given that at
t=0, the caris at x = 15 m and the

truckisatx=-35m?
15_v(rl‘l!s)

10 -
5-\
0 $ t ¥ + %

113.

=10 +

- 15 +

(1) 20m

(2) 22.5m

(3) 11.26m

(4) Insufficient information
(5) Question not attempted

114. Which of following is correct
dimensional formula of the thermal
conductivity ?
(where, symbols have their usual
meanings)
(1) MLT3 K"  (2) MOLT3 K2
(3) ML2T2K2 (4) MLT-' K-
(5) Question not attempted

10




115.

116.

10

117.

m SI9F %1 T FU & F_ = Fj + ox;
W&l F, a1 ¢ e fraai 8, % @R
Wx = 0 R 3w & YRY F@r 8 | 56
AT x % B & €Y H 39 YHR g Smar g :
_x(2F sl
(1) V(x)-ﬁ o+ )]
; ¥

@) v(x) = %(2':0““)
YA

(3) v(x)= [Ef—n(Foﬁm)

: ¥
4) vir) = [}E (Fo +cx)]
(5) rgaiita S

T 7o 1 Afes gag W 1 e g
1 T solleh AT e 3 R | s 3R
Hag & o= e wdor i 0.7 1 3R
2% 1 Ol 5 m/s? &, A sl W M
AT I A B

(1) 2N 2) 4N i
(3) 5N @4) 7N E‘i:é
(5) rgaia '
< @few 3 i b T g % T 0 B

W gF g E | T TRmf wlew S, 3 F
Y ¢ B T 2 | AR I IND A
fed omum & sq@ & g, @ W
Rt wfewr 3 @ forg @ g

(1) Faaafmmr e fE c w12 |

(2) FaafemIm e cHR |

(3) wiwmr IR e RIS fE SR |

(4) 7 @ aftmor 3k = & e San f6 ¢
HRI

(5) gaia e

47

115. A particle of mass m starts from rest

at x = 0 subjected to a force F_ = F,
+ cx where F, and c are positive

constants. Its velocity as a function
of x is given by

= /
(1) v = | (2R +c)
= %
@ v = |5~ @R +c)
- %
(3) v = | 5~ (Fo+2c)
o /
@ ve) = E;(Foﬂix)]

(5) Question not attempted

116. A block of mass 1 kg is at rest on a

horizontal surface in a truck. The
coefficient of static friction between
the block and surface is 0.7. If the
acceleration of truck is 5 m/s?, the
frictional force acting on the block is :
(1) 2N (2) 4N

(3) 5N (4) 7N

(5) Question not attempted

117. Two vectors 3 and b inclined at an

angle 6 w.rt. each other have a
resultant ¢ which makes an angle ¢

with 3. If the directions of 3 and b
are interchanged then the new
resultant 2 will have the same :
(1) Magnitude only as that of ¢

(2) Direction only as that of ¢
(3) Magnitude as well as direction

as that of ¢
(4) Neither Magnitude nor direction

as that of ¢
(5) Question not attempted
=



1. JmrRa A M s F, = 2
YHA T F, = 4 YA T S0 | HE@
& St b endur T e o iRt i e

| 51 F, oo xR 3 wne 60°
H w=ar @ | o wifte &1 aE se
e 37 3 m/s B, BT

.._’
F2'—'4N

(1) 12w

@ 613 -1)WwW
(3) 6(3 +1) W
(4) OW

(5) iR S

m §S99 & U i M 590 & U
W = IW W@ a1 FeE
e g w w3 @ (R) | et s
R &1 @ & e dfos s« F e 8

wieh B U 9 9o & | P %

e d & S BR =i | AR =it
o oy 91 g o T R I A |

m

S o T

mFd
M) M+ m)

(2) Fd
(3 ™
(4) ST9aATd g=

(5) rgaita s

119.

el

s ——

118. As shown in the figure forces ?)1 = 2 N
and l?2 =4 N act on a box that slides
rightward across a frictionless floor.

The force ?2 makes angle of 60°
with respect to positive x-direction.

The net power when the
instantaneous velocity is 3 m/s, will
be

_...)

F2 =4N

(1) 12w (2 63 -1) W
3) 63 +1)W (4) OW

(5) Question not attempted
119. A block of mass m is kept over
another block of mass M and the
system rests on a horizontal surface
(Fig.). A constant horizontal force (F)
acting on the lower block produces

lerati Sr— | th
an acceleration Ty in the

system, the two block always move
together. Find the work done by the
force of friction on the smaller block
by the bigger block during a
displacement d of the system.

m
GBSk i
Al PSP 777
) _mFd
2(M + m)
(2) Fd
(3) Zero
(4) Insufficient information
(5) Question not attempted

10




120. m FEH FI TH i IS v T I

121.

10

form 3 R 2 m goEAH & T I 16
QA THAA & | TR & G TAR AID
e 3 311 ST R | AR 19N T
Exull '

(1) 1

@) 3

@ 3

@3

(5) Irgafa ¥

M SS9 1 T &1 x = 0 A T T9urdH
AR TaR W S -G F IFIRW
Rt e St T, @ w&fa fean sman
2 |m-@mF(x)=—kx+%
arefi & 5Tt k 9 A "o AT g |
o1 Y TR St AT (x) & HeH F 9
1 39 TR & It ]

(1) Tx)=Ty- 2Kr2-§£24'

2) T(x)=T0—%kx2+%%

(3) T(x)=TO-%k;2--}%
@) T)= To+2kx2+%% E‘E
(5) e :

l

49

121.

120. A block of mass m moving at speed

v collides with another block of mass
2 m at rest. The lighter block comes

to rest after collision. Find the

coefficient of restitution.

(11
(2)

3)

(4)

(5) Question not attempted

WIN W= N|=

A particle of mass m is projected
from x = 0 with an initial kinetic
energy T, along positive x axis on a

frictionless horizontal surface. The
particle is subjected to a force

F(x) = — kx + I;:: where k and A are

positive constants. The kinetic
energy of particle as a function of
position (x) is given by

1 ket
(1) Te)=To—3k2 -5

) T&x)=To- 2kx2+l'§:

1kt
@) Tw)=To-gk? -7

4) T(x)= T0+2kx2+2|::

(5) Question not attempted
o



122, o ek A w9 et et A

123.

- (5) Irgaia wyH

g W T T 9o WHS RN TE R |
T A9 A gt I WS e & Ty & S
w1 T U ® 9°1 9% 999 Y 1wt 3R
di=ar @ () | % oft 5 feuem 7
? | 99 359 3% Tl o vdEa & @
=fth % B | oA T1eht S ) s @

(1) I
@) 21
(3) 31
@) 41

(5) gaia s

et e & gomm g F e &

Frafafes ol w R+t 3k @@

ﬁﬁmﬂﬁz

FY (A) : Tt P & gomm F &6
Tt 910 HA *» fore frrr % ariaies
Al BT T HAEAEF § |

w97 (B) : freft g 1 o F WS
3 S s Q@ G BT R |

(1) % (A) 3R (B) JHi HA £ |
(2) %97 (A) 3R (B) Q1 & & |

(3) & (A) ¥ 2, AR % (B)
IR

(4) 59 (B) ¥ 2, dfrT wu (A)

IEAR |
i

122. A string of negligible thickness is

123.

wrapped around a cylinder kept on a
rough horizontal surface. A man
standing at distance / from the
cylinder holds one end of the string
and pulls the cylinder towards him.
(Fig.) There is no slipping anywhere.
The length of the string passed
through the hand of the man while
the cylinder reaches his hands is

- s,
(1) 1 @) 21
(3) 31 4) 41

(5) Question not attempted

Consider the following statements

regarding the centre of mass of a

system and choose the correct

option.

Statement (A) : Knowledge of internal
forces of a system is essential to
determine the motion of the
centre of mass of a system.

Statement (B) : The centre of gravity
of a body always coincides with
its centre of mass.

(1) Both the statements (A) and (B)

are true.
(2) Both the statements (A) and (B)
are false.
(3) Statement (A) is true, but
Statement (B) is false.
. (4) Statement (B) is true, but
 Statement (A) is false.
~ (5) Question not attempted
10




124.

125.

126.

10

M SIH W1 Tk YT S s k i T
B A o1 & e fBim < wrafafa @ b
2l w forrm @ 7w foran st @ | s
£\ =Tt 1 Bt o a8 anafeafa @ e
TR TR ?

o

@) /2

(5) ST =T

180 Hz maf i e safia = @
T Gid Th SR & A 390 2 m gl W
@ R | T G ft faR S g T
@ g W T ? | € T GgES b qA

3kb?
@R

=aH gt 1 } Il TYES Iwam @i
Ty o wh ? (A1F § @i = e =
360 m/s)

(1) 1m ) 15m

(3) 3m (4) 6m

(5) Irgid

T HU1 AW A 3R Eds T Hl Th

fpfta wwe 3red i BT @ | w9 HEA

1T B |
A. @ T Qer & fog siea I I
TR |

ol Qe & fog st = 4 AT
B2

x =03 x = A2 & o9 3fFa 99,
x=ARAx=AF d9 NTA T H
FARNE |

(1) dAiw A, BRCERE |
(2) FaAFIABINC AT |
(3) HaAHYTA R BEH 2 |
(4) FaaFFAINC T E |

(5) Irguia s

B.

C.

" erar

|
!
|

51

124.

125.

126.

A block of mass m is attached to a
spring of force constant k and is
released from rest at a distance b
from the equilibrium position of the
spring. What is the speed of the
mass when it is halfway to the
equilibrium position ?

A\
@\ @I

(5) Question not attempted

A source emitting sound of
frequency 180 Hz is placed in front
of a wall at a distance of 2 m from it.
A detector is also placed in front of
the wall at the same distance from it.
What is the minimum distance
between the source and the detector
for which the detector detects a
maximum sound ? (speed of sound

in air = 360 m/s).
(1) 1m (2) 1.5m
(3) 3m (4) 6m

(5) Question not attempted

A particle executes simple harmonic

motion in one dimension with

amplitude A and period T. Choose

the correct statements.

A. The average velocity for one

complete oscillation is zero.

The average speed for complete

oscillation is 4 A/T.

The average speed between

x = 0 to x = A/2 is lesser than the

average speed between x = A/2

tox=A.

(1) All the three statements A, B

and C are correct.

(2) Only statements B and C are
correct.

(3) Only statements A and B are
correct.

(4) Only statements A and C are
correct. _

(5) Question not attempted

B.

C.



127.

128.

T I a1 R 3 5o my @t m,

52

% 3 AR T IWAME 5oHH S & wita:
yitsmor i & Sar R o qutar man @
FE v, 7T v, T Q) a1 < Hefig 91T § |
MR r, = 2r, } A W IW W PR H=
T AT 71 & ?
mg
v

2x2r3
(&) dli= Gm,

36 nr,3
(2 T= Gm,

18 n?r,3
@) = Gm,

9nrs
4 T= Gm,
(5) srgefa s
T @ A ¥ IO @ @l al o g
I & W et fag W Pt € 1 @ '
1 forett &8 TR @ oo T @ v ©w |
T GRI T AP gt T gRT o A 4§ 83 |
aft sarey 2 | A ety @ A 332 1A,
M e foig W e 2
(1) 2=
(2) 3= |
() n/2 A
(4) 5= E?E
(5) gaRa ww ;
>

127.

128.

In a binary star system two stars of
masses m; and m, orbit their

common centre of mass as shown in
figure. Here v, and v, are orbital

speeds of the two stars. If r, = 2ry,

what is the orbital period of this
binary star system ?

my
V2
2 KoFy°
(1) T- Gm1
36 n2r,3
(2) T= Gm1
18 n?r,3
(3) T— Gm1
9nlrs

(5) Question not attempted

Two sound waves originating from
the same source propagate in air
and meet at a point. The source
vibrates at frequency 1 kHz, and
path travelled by one wave is 83 cm
longer than the path of the second
one. If the velocity of sound is 332
m/s, the phase difference at the
meeting point is :

(1) 2% (2) 3=
(3) n/2 (4) 5=
(5) Question not attempted
10




129.

130.

131.

10

o 3 & B w w wd T R 7 (SR
Hahal & Trafera 3 §)

(1) Y=2n(1+0)

2) Y =2K (1 -30)

WA % Q) goIg A T1 B T W Thi,
Rl g 8N/m?2 % g W Fra et 8, &
W@ & | gagel A 9 B &t Brsand s:
4cmaa 8 cm ¥ | gl B TR &
foTT S A9 ST %1 98 94| 0.08 N/m

2 | IR gergel A @ B # 9 & Al it
HE&AT n, T ng 2 @ ng/n, 2
(1) 6

(@) 4

(3) 2

(4) 1

(5) SeHE S

9l i Ta8 | T 9% B TARH 9 H
T foRE & SO 9 4 FEE FW A
AR vafa foram Smar 8 | o%g g/ W
Ffreman Far gt (qeEh i s R) -
(1) R/4

(2) R/6

(3) R/8

4) R

(5) ity

e

l
l
|
|
|
|
|
i
|
I
|
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129.

130.

131.

Which of the following relation is not
correct ? (where symbols have their
usual meaning)

(1) Y=2n(1+0) (2) Y=2K(1-30)

MK - 3K—-2n
@) Y=3k+nq @ °=onvek

(5) Question not attempted

Two soap bubbles A and B are kept
in a closed chamber where the air is
maintained at pressure of 8N/mZ2.
The radii of bubbles A and B are 4 cm
and 8 cm respectively. The surface
tension of the soap-water used to
make bubbles is 0.08 N/m. If n, and
ng are number of moles of air in
bubbles A and B then ng/n, is

(1) 6 (2) 4

(3) 2 4) 1

(5) Question not attempted

A body is projected vertically
upwards from the surface of earth
with a velocity equal to one-third of
escape velocity. The maximum
height attained by the body will be
(radius of the earth R) :

(1) R/4 (2) R/6

(3) R/8 4) R

(5) Question not attempted

L




132. 2 mm =™ 1 @ 97 gege 1750

133.

kg/m?® a-ea 9t faw @ § 0.35 cm/s #t
e 8 I 3ot 2 | Femw =1 W
TS FT R ? (I T Ted 1707 B)

(1) 5 poise

(2) 11 poise
(3) 22 poise
(4) 25 poise

(5) guia W=

@ﬂmqﬁ(aﬂ&ma@ﬁw%m
gor ?) H I 7 m R | 39 =W I’ m
T I (T p ) W 8, Y S T
(59 p,,) & W ? | AR ¥ H 7t |
T@ 2P (P, TS g« §), 79 d 9

TR e S @ :
Pofa— Pril
--Og *m i
) e s
Pog =P
@) d= 0/ w
pm—pw
2P, —
@) d= Olg Pw/
Pm ~ Pw
@ d=2P0‘,B—pml
Pm ~ Pw

(5) rguRa w

132. An air bubble of diameter 2 mm rises

133.

steadily through a solution of density
1750 kg/m?® at the rate of 0.35 cm/s.
The coefficient of viscosity of the
solution is :
negligible)
(1) 5 poise

(The density of air is

(2) 11 poise
(3) 22 poise
(4) 25 poise

(5) Question not attempted

A cylindrical container (open to
atmosphere at top) is 7 m tall. It
contains mercury (density p_) to a

certain depth ‘d’ m, the rest of the
cylinder is filled with water (density
p,)- If the pressure at the bottom of
the cylinder is 2P, (P, being
atmospheric pressure), then d is
given by

e Polg = P
Pm ~ Pw

@ d= Poig = Pw/
Pm ~ Pw

3) d= 2 Pyg—pw!
Pm ~ Pw
Pm — Pw

(5) Question not attempted
10
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134. THIEIIS 3TeH | F fore e s A

e

() T @ TR A TR Y FHD ST
H ot A gE IS kA F
TR R |

(i) o % o fou v wfiest @1 v A
A% ST B Pl AN T
Foll % GHAT 2 |

Td U o w@d fowes w1 g=

Hifor :

(1) @)

(2) (ii)

(3) (i) 3 (i) Qe

(4) =T (i) IR ATH (ii)

(5) gai =

135. 3@ o R &% fou dewaw @@

P(V)

10

foraw P(V) guifar 2 | 7 enees =Tt
1V, Vg TV, 31 ifha e mn 2 |
e frpear T I A | ps
| B
N\ Ve
Va
Ve

(1) V, 3itaa =, VBaﬁmww;m,
V; Jftrean B9l I R |

(2) V, diftrepan g9 99, Vg 3Ed
T, V, S A @ e 2 |

(3) V, iftran wTea =, Vg o1 A1
e 91, V,, SMea T R |

(4) V, = 9ea g =, Vg e 90,
V,; SRR ST 91 § |

(5) TG ¥

|
I

55

134.

135.

P(V)

Read the following sentences for a
monoatomic ideal gas :

(i) The absolute temperature of a
given gas is proportional to the
square of the rms speed of its
molecules.

The absolute temperature of a
given sample of a gas is
proportional to the total
translational kinetic energy of its
molecules.

Choose the correct option for the
correct statements :

(1) ()

(2) (ii)

(3) Both (i) & (ii)

(4) Neither (i) nor (ii)

(5) Question not attempted

(i)

The diagram shows Maxwell speed
distribution P(V) for gas molecules.
Three characteristic speeds are
marked as V,, Vg and V.. Choose

tt]f-z correct option.

A Ve
Va
Ve

>
>

' v
(1) V, is the average speed, Vg is
rms speed, V. is the most

probable speed.
(2) Vj is the most probable speed,

Vg is the average speed, V is
the rms speed.

(3) V, is the most probable speed,
Vg is the rms speed, V is the
average speed.

(4) V, is the rms speed, Vj is the
average speed, V is the most

probable speed.
(5) Question not attempted




136. T FM! so a9y 6 2&ar 0.280 ? |

137.

FSH d19 FSHANSK 51 a9 565 K ? | 39
Frafeafaa @ s | e =t ar w&@
ﬁmwwaﬁ:

A. 39 399 & idd FEMNER & 9
406.8K2 |

6§97 1 2 0.4 % 9 & R
3% Ifiael FMER &1 a9 67.8 K
YT A B |

(1) FEFFARTER|
2) FAFFBETE R
(3) FATA TN B G |
(4) FITATIIB gHI Terd § |

(5) gaia we

TH Iy e R g g w
FHEMAIC 2 H AT AT =T,
+ aV &1 8 5@ T, 74 o Fraais & |
g 6t SumaTiar 39 ™ V & Bed
% ¥ | 39 YR < 9Tt &

RT,

M c=c,-%y

RT, o
= =)

2 aV

2RT,
aV

(3) C=Cp—

(4) C=C, +

(5) rgafa s

e D e T ———

wn
(-]

136.

137.

The efficiency of a particular Carnot

engine is 0.280. The temperature of

the higher temperature reservoir is

565 K. Now consider the following

two statements and choose the

correct option :

A. The temperature of the cold

reservoir for this engine is

406.8 K.

To increase the efficiency of this

engine to 0.4, the temperature of

the cold reservoir must be

decreased by 67.8 K.

(1) Only the statement A is correct.

(2) Only the statement B is correct.

(3) Both the statements A and B are
correct.

(4) Both the statements A and B are
wrong.

(5) Question not attempted

One mole of an ideal gas with heat
capacity at constant pressure Cp

undergoes the process T = T, + aV
where T, and o are constant. The

heat capacity of the gas as a
function of its volume V is given by

RT,
(1) C=C,——y

RT,
(@ c=C,+—/
RT,

(3) C=Cp-5;
TO

(4) C=C,+—

(5) Question not attempted
10




138.

139.

140.

T Hi@S T gude Uu & 9EA 40
cm W@ g San s R d e 2 o

Hewd W50 cm & g H 25 cm &
fag % <o & = wfafiie @ orpe gt
27

oy

0 50 100

FEE i e _d0.on)
(1) 65cm (2) 90 cm
(3) 115cm (4) 205cm

(5) Faid I

? gufia f§ 39 ofa A 71 B A BieH
gt aam 2 feg awar Bread R @
a1 R, = 0.9 Rg ? | AR =@ A & werd
&1 uEdHTS 1.63 B, 7€ B F T W

ST oD g e m }

(1) 2 (2) 4 Hxe
(3) 1.4 (4) 5.8 E‘i
(6) FgERASA

T Wil AT 916t i+ TS

0 °C W IR & g1 W fezr sman ? | oW
s 3T 9R ' 100 °C 7 W foman
ST € | I IR W A FER S
1.82 x 10~4/°C 3R %= & g TR
i 0.4 x 104/°C 8, @t fehaem umn
(&3 o) sre fRem ¢

(1) 18.2 (2) 174
(3) 15.2 (4) 12.2
(5) IrFuRa IH

139.

140.

138. A meterstick is placed 40 cm in front

of a plane mirror as shown in the
figure. What is the perceived
distance between the 50 cm mark on
the meterstick and the mirror image
of the 25 cm mark ?

Mirror
0 50 100
I L] l L L L L L l 40 c'n
(1) 65cm (2) 90 cm
(3) 115¢cm (4) 205 cm

(5) Question not attempted

Two symmetric double convex
lenses, A and B have the same focal
length but the radii of curvature differ

- so that R, = 0.9 Rp. If the refractive

index of the material of the lens A is
1.63, the refractive index of the material

of thelens B is %8- where m is

(1) 2 (2) 4
(3) 14 (4) 5.8
(5) Question not attempted

A glass flask of volume one litre
is filled with full level of mercury at
0 °C temperature. The flask and
mercury are now heated to 100 °C.
How much mercury (in cm?3) will spill
out if coefficient of volume expansion
of mercury is 1.82 x 104/°C and

linear expansion of glass is
0.1 x107%/°C ?

(1) 18.2 (2) 174

(3) 15.2 (4) 12.2

(5) Question not attempted



141.

142,

9% ITH Hig RrEewT AqadTiwmn = 1.5
2 F T FEIUHR Tehell B | YT B0
o e o wPd
¥ foig W et @ 39 R femn e
(e foRoT STEgTThR St & g W

N

(1) 6 =sin™1 (5)
(2) 6 =sin™ 6‘)

(3) 6=sin" [)2@)

(4) T & outs v ohiRfy S T 2 |
(5) rgaita T

Ife e T & fEfeee waim sy 6 &
T el ¥ T $l T Taelt, HRR
UTvd Sl i i qigh @ 39 THR e
e 6 g qudt fere it yem dar =
Fae a1 g guiia R, @ Fefafea #§
AP AFIT A E ?
A 5 ¥ ot g€ e 3
AR g ST |
B. =il fibsr 0 Suehieh 3T weht
(s1h) st arftres smefieft & smdft |
C. fha i terd afafda @ |
(1) dHiw= A, BakCc a1
(2) FaAFFEBICTE T |
(3) FTAFHAIMNBEAE |
(4) FTAFHAINC TR E |

(5) Igaia

Ei" K

141.

142.

You have a semicircular disk of
glass with an index of refraction of
n = 1.5. The angle of incidence 6 for
which the beam of light in figure will
hit the indicated point P on the
screen is given by (incident beam is

striking at the centre of the
semicircular disk)
Screen
! P
Glass T
10 cm
__________________ !

(1) 6 =sin™" @
(2) 0 =sin"" (%)

(3) 0 =sin~" (32@)

(4) Situation shown in figure is not
possible.
(5) Question not attempted

If one of the identical slits of a
standard Young’s double slit
experiment apparatus is covered by
a thin parallel sided glass slab so
that it transmit only one half of the
light intensity of the other, then
which of the following statements are
correct ?

A. The fringe pattern will get shifted
towards the covered slit.

B. The bright fringes will became
less bright and the dark ones will
become more bright.

C. The fringe width will remain
unchanged.

(1) All the three statements A, B
and C are correct.

(2) Only statements B and C are
correct.

(3) Only statements A and B are
correct.

(4) Only statements A and C are
correct.

(5) Question not attempted

10




143.

144.

145.

T % o Rt R B & el e &1
ey g AW T ? | B $ i

frgadm R :

M Eagers 4re, 12

(2) I

3) ‘E’=Etj:-ﬁ-'r‘
) E=fg-% ?
(5) Irgafd =T

EEEE

i R 99t T IS MA@ Hfiw
I T T p = py (1—%]‘3:313&7{
W% @Po@m%ﬁ{rﬁaﬁ

gRir= q{ﬁgaéammans R
NHAFE:

(1) 2 (2) 4

@) 6 4) 8

(5) Irgafd 5T

550 nm TTeEd T Jeh 22.0 x 1075
cm e areft fite W caea gear 2 |
Fa afteead ¥ R =R N Flg
feufy Qfeza o) anfi :

™) 7 @ 3
@) 3 @ 7
(5) Frgef v

|
|
I
l

143.

144.

145.

Let o be the uniform surface charge
density of a spherical shell of radius
R. The electric field inside the shell
is :

=2 A
0 E-gtat
(2) Zero

@ E=zmre Gp

(5) Question not attempted

The density of charge within a non-
conducting sphere of radius R varies

r
according to p = p, 1—E], where
po is a constant and r is the distance

from the center. The value of electric

R
fieldatr= 2 is Ll . The value of n is
3 3neo

(1) 2 (2) 4
(3) 6 (4) 8
(5) Question not attempted

Light of wavelength 550 nm falls
normally on a slit of width
22.0 x 10~ cm. The angular position
of the second minima from the
central maximum will be (in radians) :

1l 5 @ 5
3) 5 @) 7

(5) Question not attempted



146. fom d 5e e RTT AR R 10 pF =1

147.

T 12 V & 92t grn gofa: smafia §
qYT 5 pF &1 §UIiE IFERE 8 | 3@
o= = feafa B 3 @ St 2 | ftomwa:
"G &% 76T AEY Ya1idd BT @ 99
e {6 T e & 7T dieear g9 T
B S | whE § 10 pF GufE | 5 pF
wuTRE # e e wafea gamm ¢

A-/:S

B
= 10 pF

5uF ——

12V™=

(1) 80pC
(3) 60 uC

(5) Igaia T

s Py & fog wufava gst =i e
qutan T R | fegedt A (2 cm, 2 cm) @
B (4 cm, 4 cm) % wex fawa=R Vg -V,
T ?

4y (cm)

(2) 40 pC
(4) 100 uC

(1) 10V (2) 125V
(3) 15V (4) 175V
(5) rguia v

146. With the switch in position A, the

E" i

12V —

147.

10 pF capacitor in figure is fully
charged by 12 V battery and the 5
puF capacitor is uncharged. The
switch is now moved to position B.
As a result, charge flows between
the capacitors until they have the
same voltage across their plates.
How much charge is flown from 10
uF capacitor to 5 pF capacitor in the

process ?
j

S5puF —

a0 uF

(1) 80uC (2) 40 uC
(3) 60 uC (4) 100 puC
(5) Question not attempted

A given system has the equipotential
surfaces shown in figure. What is the
potential difference Vg — V, between

points A(2 cm, 2 cm) and B(4 cm,
4cm)?

4y (cm)

(1) 10V
(3) 15V

(2) 125V
(4) 175V
(5) Question not attempted

10
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148. frdft aueg R wfely & aR #I O Tue

149.

150.

TS % ghel 3 HIT AT 8 | FH H T
! AR TAH T QHT A/l & TEA
e e S ® | aw@ b & wem Wiy
a2 7 (= 3fam)

g e

(1) 2r @ 2R
3) 2R @) SR

(5) JrgaRa A

e Rt St 0.6 m wet 8 W die %
aX ¥ 1800 W fowe ? | omifds
TR 500 H T @R H B
iRt & & % Ifew @t It # |
drR ¥ fou wfo wie s gEhE
et M @ 7 (TReTiersht % AR | 0.9
At ar vafea 8 @ R)

(1) 1.34 mA/metre

(2) 1.34 MA/metre

(3) 2.68 MA/metre

(4) 2.68 mA/metre

(5) Irgafd ST

148. A uniform wire of resistance R is cut

into three pieces of equal length.
One of these is formed into a circle
and connected between the other

two resistances. What is the
4 Fesistance between a and b ? (See
ek the figure).
a b
2 5
(1) 3R ) 7R
5 3
3) gR @) zR

149.

(5) Question not attempted

A solenoid that is 0.6 m long is
wound with 1800 turns of copper
wire. An iron rod having a relative
permeability of 500 is placed along
the axis of solenoid. What is the
magnetic moment per unit volume M
of the iron ? (A current of 0.9 A is
flowing through the solenoid wire)

(1) 1.34 mA/metre
(2) 1.34 MA/metre
(3) 2.68 MA/metre
(4) 2.68 mA/metre
(5) Question not attempted

= ﬁga IEF g qUT = At | 150. Two cells of different emfs and

TRy F 2 Ja RemER aR ¥ | Rig A |

a1 B & 7 favar 2

3V
e AAAAA
!

6V
it 1Q
2) 45V
@) 3V

(1) 6V
3) 5V

(5) FrgaRa e

different internal resistances are

connected as shown. The potential

difference between point A and B is
3V

ey 2Q
A B
6V 10
= aan—
(1) 6V (2) 45V
(3) 5V @) 3V

(5) Question not attempted
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