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1.  Itis mandatory to fill one option for each question.

2. Al questions carry equal marks.

3.  Only one answer is to be given for each question. If more than
one answers are marked, it would be treated as wrong answer.

4. 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 ome circle (bubble) indicating the
correct answer on the Answer Sheet using BLUE BALL
POINT PEN.

9. I 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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a1 1 fomga & .E=710 cos (6m x
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(1) 1.5m x 108 Hiex ufer ehvs
(2) 1.5 x 108 fex e Apvs
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(4) 1.5 x 108 ot wiq Shve

(5) e I
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Y-3181 W faigadt % forg feree forerd v
A W H 7555 & | 79 a9e % o
Tercifera wwra t, % fore o Suges =0 &
0 te c—4a(y - ct) +¢2

: 2a
@) t = c+J4a(y —ct) -

! 2a
¢ —y/4a(y - ot) + 2
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@) t = c+ﬁa(y —-ct) -
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(5) TR ¥ E:;_

Tt = 0 W TF a2 Th TR e
i i T < H TOT 9§ Bredl
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V = at (a T FId 8) & ATER Sqerdt
2, T 1 TS B | et % qe el /
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mﬁmmwmﬁmm%
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@) t=

(1) [m’f)g (2) (2’“’2)
3) (4m12) @) (6ml2)
(5) 3w ¥
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The electric  field of an
electromagnetic wave propagating in
non-conducting medium is :

E =110 cos (67 x 107t — 0.4 nz) V/m.
The phase velocity is

(1) 1.57 x 108 m/sec.

(2) 1.5 x 108 m/sec.

(3) 1.5 x 108 cm/sec.

(4) 1.5 x 108 cm/sec.

(5) Question not attempted

Consider a particle of charge q
moving in a parabolic motlon

w(t) = at2y

We wish to calculate Lienard-
Wiechert potential for point on Y-
axis. An appropriate expression for
retarded time t, for this problem is

c-— \/4a(y —ct)+ c?

s 2a

o ‘[4a(y —-ct) -
2a

. ¢ - y/4a(y —ct) +c2
a

_ C+4da(y —ct) -
(4) tr = ‘/ a
(5) Question not attempted

At t = 0 an electron leaves one plate
of a parallel plate capacitor with a
negligible velocity. An accelerating
voltage, varying as V = at (where a
is a constant) is applied between the
plates. The separation between the
plates is /. The time taken by the
electron to reach the opposite plate

@t

3) t.

is given b}(
(1) [m—g @) (2""2)
3) (4m12) ) [Gmlz)

(5) Question not attempted
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230 V, 50 Hz & & veamedi gm
MY, 4 : 1 2R T TS T FHBHR
% W | T 9y THR & Ol aor Ry
ity 1 R i St @ | 98 7e e
T grite ammedt § ot wfw R =200
R, SIS 1 et Sgmhn dived ®
(1) 51.78 V (2) 2587V
(3) 81.3V (4) 40.65V

(5) rguia =

o whrn & foe fFrafafes st w

forem Y 3 Wt forpea 94
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™ H wlt At f T Ehe §
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ftet § wwreht @ @ ek T
Huer % fog stega 3= u
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(1) F AR BT ar § |

(2) FAFITATIR |

(3) ST HUABEA R |

(4) YT A 3R B 2l s € )

(5) Jrguia ww

TH SRIE St ARy sEiE wfleRw @
T ST & o T & a1d 92 0.4 V Y
JyEeedr W I URT 1 pA R | g A
W 0.5 V &t Eeedl W 3 YR &
wfaehe W (uA o) FaT BT ? (& AT W
KT = 0.025 eV )
(1) &

(3) et

(5) rgaia s

(2) e?
(4) &

An a.c. supply of 230 V, 50 Hz is

. applied to a bridge type full wave

rectifier circuit through a transformer
of turn ratio 4 : 1. Assuming the
diodes to be ideal and resistance
R, = 200 Q. The peak inverse

voltage of diode is

(1) 51.78 Vv (2) 25.87V
(3) 813V (4) 4065V
(5) Question not attempted

Consider following statements for

breakdown mechanism and choose -

correct option :

Statement — A : Avalanche

- Breakdown occurs in heavily

doped junctions under the effect
of relatively low reverse voltage.

Statement—-B : The Zener
breakdown is dominant in lightly
doped junctions and requires
relatively high reverse voltages
for its operation.

(1) Both the statements A and B are
true.

(2) Only statement A is true.

(3) Only statement B is true.

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

(5) Question not attempted ‘

A diode which obeys ideal diode
equation has a forward current of
1 pA at a forward voltage of 0.4 V at
room temperature. What will be the
approximate value of the forward
current for forward voltage of 0.5 V
at the same temperature (in pA) ?
(take kT = 0.025 eV at room
temperature)

(1) € (2) e?

(3) e* @) °

(5) Question not attempted
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Rt (a) o weidia deear o1 &9 (V,) i o
(b) ¥ weRtfa et & fasft Rl w smifta

| fy w2 | R R amat # ¥ A

1 forta T &9 o wE fmw AT € 2

V=5V
Vig o=+

20 V, Vo

<

<R

A
A AAAL

-10

(b)

voﬂ

20

(3) 10 __|

Voh
20

(4)

10

R # wefifa S s oy w fEm
Ht v il weel & TH | ' € |
IRV, TEE 12 V & el B o SR A
FoRadr w T g ?

Rg=2500Q

I,_-SmA
Iz-15mA

LA AAA S

R._-1k0

AAAAA

Vip =10V

(1) I
(3) 8mA
(5) Irgaia I

VZ-SV

(2) 23 mA
(4) 18 mA

A voltage waveform (V;) shown in figure
(a) is applied at the input terminals of
the network shown in figure (b). Which
of the following diagrams correctly
depicts the output wa\\/n_a_fgr\r,n ?

Via +o—IF—pr—+
20 V, EER Vo

T | e
_10l T2 tr e =

(3)

T2 Tt
(5) Question not attempted

Consider the Zener regulator circuit
shown in figure and note the values
of various parameters. If V,,

increases to 12 V, what is the
change in Zener current ?
5-2509

A _IL =5 mA
T a8 I = 16 MA :
V=10V o EERL-H«:
l zl «
1) Zero 2; 23 mA
3) 8 mA 4) 18 mA
5) Question not attempted

09




10.
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feu e wftgw & e uw 1, 1 Afiee
HH 1d it | fed e o & -
Vi,=15V,Rg =10 Q, R =40 Q,

V;=9.1V, Vg = 0.8V
Rs= 10Q

(2) 250 mA
(4) 350 mA

(1) 510 mA
(3) 262 mA

(5) Srgmifed A

f7 (a) v fafe npn sifmer &
VAT Ieesieh e i gutar € |
34 gt 1 R (b) % afwy & s R
TR | SiH MV =07VE 3R fm
(b)# V,, =2 V&V, afiewe 7=

out

R 7
I.(mA)
()
25 -
I = 40 pA
20 4
I. =30
15 - 8 HA
I =20
10 - 8 HA
2 I =10 pA
a-
2 :1 é 8' 1I0 12 14
(a) _-’VV(V)
CC=15
R =500 Q

Vout

(1) 6V 2) 8V
(3) 10V @) 12V
) ST T

U e s s i s imemes s s

10.

Find the approximate value of
collector current I, in the given

circuit, given values are
Vihn=15V,Rg =10 Q, R =40 Q,

V;=9.1V, Vg =08V

Rs=10Q
V ‘_SAAAA

IN. @uemAAAAS

15V Ic

Vz=91V
2591 R.=40Q

(1) 510 mA ng 250 mA
(3; 262 mA 4) 350 mA
(5) Question not attempted

Figure (a) shows the common
emitter characteristics of a silicon
n-p-n transistor which is used in the
circuit of fig. (b).

For Si, Vge = 0.7 V.

If in Fig. (b) V;, = 2 V what is the
approximate value of V , ?

I(mA)
t
25 -
I, = 40 pA
20 |
L=
15 A o
I = 20
10 A 200
| B S SR
@) )
vcc-15i7
R =500 Q

Vout

&) S

§2; 12V
(5) Question not attempted




1.

12.

Ty AN adE % R = 3w
HGR 20 Hz 1 ISR IHah

20 kHz & | Yad% 12 Q & @ &I
1 kHz W 20 W mgfd = & | 20 kHz
YT 2 kHz I rms SUR: AT
£ 7 W & 5 g o ¥ ww § @
Sreed JYTEd TUH & 8]

(1) 10.95V, 1549 V

(2) 10.95V, 10.95V

(3) 20.90V, 30.98 V
(4) 20.90V, 20.90 V

(5) TN T

i o wefifa v W a| TRuy &
e ffafea smal & ¥ S 91 =
fiig % @1 dc wirs Tan 1 e o F
2 | (zifreet =t fuferspla @ s Am)

+Vc =15V

310k $1ha

E —vo

Y

b3

35k

2kQ

Ic (mA)
15
(1) 75F-->

15V Vge

6V
Ic (mA)

(2) 75

12V 15V Ve
I (MA)

@) s
245 =~

855V 15V Ve
I (mA)

(5) griia ¥

1.

12.

An audio frequency amplifier has a
lower cutoff frequency of 20 Hz and
an upper cutoff frequency of 20 kHz.
The amplifier delivers 20 W to a
12 Q load at 1 kHz. What are the
rms voltages at 20 kHz and 2 kHz
respectively ? [Assume that the load
voltage remains the same
throughout the mid-band range.]

(1) 10.95V,1549V

(2) 10.95V, 10.95V

(3) 20.90V, 30.98 V

(4) 20.90V, 20.90 V

(5) Question not attempted

For the voltage divider bias circuit
shown in figure, which of the following
diagrams correctly depicts the dc load
line along with operating point ? (Assume

the transistor is made of silicon.)
— + Ve =15V

>
31k

210 kQ

AAAA
\ 4

VD

AAA
YVYVy
(3]

I (MA)

N

15]
(1) 75 "x.'\

6V 15V V,
I (MA) =
N

(2) 72:5,\ :

12V 15V V
I¢ (MA) =

1.5EE = .
B ARS VAV
(5) Question not attempted

09




13.

14.

15.

09

7 gdew yaHE, T TH H Seedl AN
50, fasft wferie 1 kQ e ffa wfedw
250 Q &, TG B | §YH YaH® &1 Got

oy ¥ Sreea @9 R

(1) 12500 (2) 100000
(3) 80000 (4) 6000
(5) 3T T

% fda $e & 3= i feer, S
= fom o femrn w8 % fog we-Tw
TR & T HIRAY |

femm2:R, =R, =21kQ,C, =

C, = 0.05 uF W@ Ry = 10 kQ, R. = 50

(1) 2.5kHz
(3) 3.0kHz

(5) rgaia ww

Ziforet Swafie amur e & forg -
I8 TUTES IE-9Y gl 8, TUTEh-
TR G WX F=UERTEN TR (WY 9T)
# e wear g, Rmd wwEt MR
<ters, W Eedt ] | 39 uReedT = 39 ¥4
ﬁmm%:

(2) 1.5kHz
(4) 4.5 kHz

(1) f s

(2) Ti= 1% gwE LTS
(3) RFTwma 35&555
(4) QS I

(5) TG A

~J T — T—— Tr—Tr——- i— S————

13. Three identical amplifiers with each

14.

15.

one having a voltage gain of 50,
input resistance of 1 kQ and output
resistance of 250 Q are cascaded.
The open circuit voltage gain of the
combined amplifier is

(1) 12500 (2) 100000

(3) 80000 (4) 6000

(5) Question not attempted

Calculate the cutoff frequency of a
second order high pass filter as
shown in below figure :

(Given R, =R, =21kQ,C,=C, =
0.05 pF and Rg = 10 kQ, Rz = 50

(2) 1.5kHz
(4) 4.5kHz
(5) Question not attempted

(1) 2.5kHz
(3) 3.0 kHz

For transistor common base
configuration, as the collector
reverse-bias is increased, the space
charge width across the collector-
base junction increases which
causes the effective base width, W
to decrease. This phenomenon is
known as

(1) Early effect

(2) Pinch off effect

(3) Skin effect

(4) Avalanche effect

(5) Question not attempted




16.

17.

18.

o ¥ weRkia JFET wads & fag dieea

e (728

C, ! HTh! 71 71)
WEVDD =+10V

>
3kQ3

C; C,

[ L2

Vs 1MQ3Rs

2.5kQ ?Rs -I—

2) -12
(4) -6

(1) =10
(3) -5
(5) IFaRa e

FOMHS [AHGY Yads & HEY A

e i a s e FeA aT T8 8 ?

(1) oTeAs A, he, & Tt =
¥ yRadd & favg @ &t fRR s
2

(2) I& vads H R ghR 3R
e Y S Raehar I guT T R |

(3) oS TR BFA TR |

(4) FOTCHS QAMEY F IRUTTEET W
Torgror & Ty yaedss Y Fash wftmmn
G IS |

(5) rgaRa we

e T n-4e D-MOSFET & Iy > Ipgg

8, daE i

(1) 78 SR |

(2) >T9&= (depletion) Tre & T=TfeTa B |

(3) 3 (forward) saf@ ? |

(4) §9g7 (Enhancement) tre #
garfera g |

(5) IraRa w

I
I
l
l
|
8

16.

7.

| 18.

For the JFET amplifier shown in

figure, the voltage gain %J is

S
(Ipgg = 10 mA, Vp = -5V, assume

C,;, C, and C; to be very large)

1[VDD=+1OV
3ka$ Ro
C, C, L Vo
{| _l_
v 3 ]
s VMiasRg 2.5ksz'f!'@(5..|.c3
==
(3) 210 2) -12
(3) -5 (4) -6

(5) Question not attempted

Which one of the following statement

is not true regarding negative

feedback amplifier ?

(1) Negative feedback stabilizes the
gain against variations of the
hybrid parameters such as h,,.

(2) It improves the frequency
response and non-linearity of
operation of the amplifier.

(3) It reduces the noise level of

output.
(4) The input impedance of the
amplifier with shunt mixing

increases as a result of negative
feedback.
(5) Question not attempted

When an n-channel D-MOSFET has

(1) will be destroyed.

(2) is operating in the depletion
mode.

(3) is forward biased.

(4) is operating in the enhancement

mode.

(5) Question not attempted
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19.

20.

21.

22,

09

TF Hiede Qe I 1 mH % Y %
HY 1 MHz R e &; & forg sge
FUTET # ¥ B w1 AW R/ R 91
TR AT OIS 0.25 8 ?

(1) 25.3 pF (2) 31.6pF

(3) 126.5pF  (4) 36.1 pF

(5) Irgaia e

#9 fsre Qfer A, Som aw e @ 5=
Tt ST ATH THY ST 91 ATH g
(1) 1 2) 1.5

(3) 2 (4) 3

(5) Irgea e

frifpa fom & waRkta oy & fog 2.5

mV % SaTesha et & @ fria dieear

a HR | | R, = 2 kQ, R, =

200 kQ :

R

MWV
+8V

R,

v

741

+
l -9V
(2) +0.25V
(4) +2.5mV

_Vo

(1) -0.25V
(3) -25mV

(5) gaia

gfe wh yats fme @w -1000 @
qAfHaw B = 0.1 8, § 19 & SR e
i 20% 1 UREdT AT &, @ e
vats & @t § ufedw oo
Fif |

(1) 0.02% (2) 0.2%
(3) 2% (4) 20%
(5) IrFaa e

19.

20.

21.

22,

For a Colpitt oscillator operating at
1 MHz with an Inductor of 1 mH,
what should be the value of the
smaller of the two capacitors used
such that the feedback factor is 0.25 ?
(1) 25.3 pF (2) 31.6 pF

(3) 126.5 pF (4) 36.1 pF

(5) Question not attempted

In a Wein bridge oscillator, the
oscillations will be sustained if the
amplifier has a gain just exceeding.

(1)1 (2) 1.5
(3) 2 4) 3
(5) Question not attempted

Determine the output voltage for the
circuit of following figure with a
sinusoidal input of 2.5 mV.

Here R, = 2 kQ, R¢ = 200 kQ

Ry
A AN

R4 +9V

" —

741
=
-9V
(1) =0.25V (2) +0.25V

(3) -2.5mV (4) +25mV
(5) Question not attempted

_Vo

If an amplifier with gain of —1000 and
feedback of B = — 0.1 has a gain
change of 20% due to temperature,
calculate the change in gain of the
feedback amplifier.

(1) 0.02% (2) 0.2%

(3) 2% (4) 20%

(5) Question not attempted




23.

24,

25.

+5V b A o
Vi I l I 10 kQ LoV,
ov Vout maxy= £ 10V

wferareres et & g Frafafea st

T feram shifer ua Wt feremed g ;

FH-A  TH Sheaes yave R
Fftrepem agfn W w1 w wewar B
98 had Heha STIRAT &L (slew
rate) W it et 8 |

Y7 - B : frlg W fasuor & G &
fou oha & qfeda B @ T
JEfFT X (slew rate) & w0 gHI
MR |

(1) FFATI B GT § |

(2) FTAFHTATIR |

(3) PR FFBHAR |

4) THATERARBEAR

(5) 3Irriiva ¥

A'B:C.D+*A-B-.C.-D+£A-B.C'D
+A.-B-C.D+A-B-C-D-E+
A-B.C.-D-E+A-B-C-D-E=t

Tlefihd T Tehd & :
(1) 1

(2) A-B

(3) A.C+A-B+A-D
4) A-E+A-B

(5) rgeia w7

few w7 fom & guTReS IOy § wHe W | 25.

fader <61 sffimen & Ffa Steean & whada
Hw

c
Il

1
0.01 uF

R

(1) =50 mV/us
(3) +20 mV/us

(5) rgaia e

(2) +50 Vius
(4) —20 V/us

!
|
|
|

10

23.

24,

Consider following statements for
operational amplifier and choose the
correct option :

Statement—- A : The maximum
frequency that an op-amp may
operate depends on slew rate
only.

Statement—-B : To ~ prevent

distortion at the output, the rate

of change of signal must be less
than the slew rate.

Both the statements A and B are

true.

Only statement A is true.

Only statement B is true.

Neither A is true nor B is true.

Question not attempted

(1)

(2)
(3)
(4)
()

A.-B.C.D+A-B-C-D+A-B-C-D
+A-B-.C-D+A-B-C-D-E+
A-B.-.C.D-E+A-B-C-D-E
may be simplified to

(1) 1

(2) A-B

(3) A-.C+A-B+A.D

4) A-E+A-B

(5) Question not attempted

The rate of change of output voltage

in response to a single pulse input to

the integrator circuit shown in figure is
Cc

11
L
0.01 yF

_.VM

(1) =50 mV/us  (2). +50 V/us
(3) +20 mV/ps  (4) —20 Vius
(5) Question not attempted

09



26. = feu e iyt & @ = @1 g =96

27.

28.

29,

09

Y=A+B+CHyehiawa?

}—Y

>

b

()E :

o IR

G Do D_Y
S

(4)3—3_\_

c—P» ) Y
(5) Irgaid I

% g st OR grR % fmfo 3g #91 &

%9 fhad @ @t NAND gr &t

T o 3119 9 o9 =W (A, B, C) % few
T g9 wroft @ Red smfefea fasft
gfeset 000, 010, 100 @&T 110 & ferw
fritn 3= & | afe amu o foe w §m
HATE ST Te1a FHiH ForEget 38 T
L T 3Hed: AT ITH S

(1) Y =ABC

(3) Y=B
(5) rgeivd A

(@]l |

@ Y
(4) Y

(A-B+C.D)[A+B) - (C+D)
TEEATHa foran ST Heha @

(1 0 (2) 1

(3 A-B+C-D (4) A+B+C+D
(5) NG ¥

L

26.

2l

28.

Which of the following circuit
represents the Boolean expression
Y=A+B+C?
1 ¢ 1
(1) 5 p—
(2 8 D—-Y
it
A
(3) B—_—D_‘—
c—>» D_Y
e
(4) Be==
c—P» }Y

(5) Question not attempted

Minimum number of two-input NAND
gates needed to construct a two
input OR gate is ;
(1) Three (2) Four
(3) Two (4) Five
(5) Question not attempted

Suppose a three variable (A, B, C)
truth table has a high output for the
following input conditions 000, 010,
100 and 110. If you write a sum of
product Boolean equation for this
and simplify you will obtain finally

(1) Y =ABC (2 Y=A

(3) Y=B @) Y.=C
(5) Question not attempted

(A-B+C-D)[(A+B)- (C+D) may
be simplified as

(1) 0 (2) 1

(3 A-B+C:-D (4 A+B+C+D
(5) Question not attempted




30.

31.

A =

K-t (Ba) 6t ggrm 8 e =os
! TS T :

Y=%_(3.4,5,7,9, 13, 14, 15) 5@
fteTRT g ;

(1) ACD + ABC + ACD + ABC

(2) ACD +ABC +ACD +ABC

(3) ACD + ABC +ACD + ABC

(4) ACD + ABC +ACD + ABC
(5) Agaia ¥

weRkfa fem % s # BORROW frfa %
o avefiea gefa =9s @ woR e

ST R
DIFFERENCE

SUM

Half

Adder Half

Subtractor

BORROW

C

i
(o) ol ¢ ]

(1) A-B-C+A.

C+A-

.C+R.

B
2) A-B-
3) A-B

B

W W
(o]

4) A-B-C+A.

(5) IFaa A

32, ﬁqﬁﬁaﬂqma&‘imqﬂwaﬁm
E‘.(aﬁ'sﬁéq) (coincidence) ity it &t

ST e ?

(1) EX-OR
(3) NAND
(5) FgRE T

(2) EX-NOR
(4) NOR

30.

31.

A—

Simplify the expression :

Y=, 425,79, 13, 14, 15),
using the K-map method, and the
result will be

(1) ACD + ABC + ACD + ABC

(2) ACD +ABC +ACD + ABC

(3) ACD + ABC +ACD + ABC

(4) ACD +ABC +ACD + ABC
(5) Question not attempted

In reference to figure shown, the
simplified Boolean expression for the

BORROW output is given by
SUM DIFFERENCE

Half

Adder Half

Subtractor BORROW

C

32.

(1) A-B-C+A.B-

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

(3) A-B-C+A.B.
(4) A-B-C+A.B-C
(5) Question not attempted

Which of the following logic gate
circuit is also known as coincidence
circuit ?

(1) EX-OR (2) EX-NOR

(3) NAND (4) NOR

(6) Question not attempted

09



33.

34.

35.

09

SR fR9-wta &1 sifdremafies gt

2

(1) Q,,,1=SR+RQ,
() Q,,,=SR+RQ,
3) Q,,;=SR+RQ,

4) Q,,;=SR+RQ,
(5) et s

BJT & 3T & s & w@arm
(Astable) Tediarsax s srewat &
"H R, =2kQ, R, = 10 kQ, C, = 0.01
uF T C, = 0.05 pF 8, & forq Sem Y
g ra HIft |

(1) 2.775 kHz
(3) 3.775 kHz

(5) srgifa e

T T A (9 TR) (RS wed §

et st P w6 Q  f4=R #t o

e Toreheq 1 =

P : SUM frim (3msege) (S) % R
AT = 39 TR fean Srar @

S=A-B-C,+A-B.-C,+

(2) 6.255 kHz
(4) 4.255 kHz

A-B-C,+A-B-C,
Q : CARRY f¥in (am8ege) (C,,) %

fore sefta =iere 30 whm femm wmen @
C°ut=B'Cin+A’B+A'Cin
A
B Full 8
Adder
Cin Cout

(1) SaAFTFAP T2 |
(2) FEAFF QR TR |
(3) FYTP 7T Q ST T ¥ |
(4) %o P au1 Q 3Hi e # |
(5) IrFaid ww

13

33. The characteristic equation of SR

35.

flip-flop is

(1) Q,,1=SR+RQ,
) Q,,;=SR+RQ,
3) Q,,;=SR+RQ,

4) Q,,,=SR+RQ,
(5) Question not attempted

Determine  the frequency of
oscillation for an astable
multivibrator using BJT  with
component values R, = 2 kQ,
R, = 10 kQ, C, = 0.01 pF and
C, =0.05 pF.

(1) 2775kHz  (2) 6.255 kHz
(3) 3.775kHz  (4) 4.255 kHz
(5) Question not attempted

Consider the following statements P

and Q in context of a full adder

(figure) and select the correct option :

P : The Boolean expression for the
SUM output(S) is given by

S=7\-§-Cin+7\-B-Ein+

e i
A-B-C,+A-B.C, E‘;'.E_"-

Q : The Boolean expression for the
CARRY output (C, ,) is given by

Cout=B-C,+A-B+A-C_

A
B Full 5
Adder
cin Cout

(1) Only the statement P is correct.

(2) Only the statement Q is correct.

(3) Both the statements P and Q
are correct.

(4) Both the statements P and Q
are wrong.

(5) Question not attempted

891189 A =y




36.

37.

38.

39.

g fhea-vey T (FRR) (Are-64) |
Fafa I 1 T Arell Ted g€ guHeE
T 8

(1) 64 (2) 63

(3) 127 (4) 128

(5) IrFaRa I

T MOD-10 913 v (o1 #1eeX) aen
@ MOD-10 Sif9ed TR &A1 H &
o, FTervTes fRIT-veiTaT <! G el &
(1) 5,10 ) 10,5

(3) 5,5 (4) 10,10

(5) I S

St |al o fore fFrefafaa syl ® famm

HYT — A ; I Aaies Sy e @
qufa: e Seedr oM war @ | W@
B ! 3Tey dieedT Gid Fad ¢ |

HYT — B : Th 3T gWT WG & fow
T TiAY FEa EaT e |

(1) FATA IR BT T E |

(2) FEAFUTATEE |

(3) FTAFYTBEA R |

(4) HYT A 3R B T 3@ £ |

(5) rgafa we

@& 10 bit Hiew ThE (ue $RR) +
mmm%mMHz%nswﬁﬁa;
% fRu-ve § fraar =g
ﬁm(sﬁﬁﬁsm%é)s‘rarﬁsug@nvm
BIS TS (TH H1ae HT W TF) ?
(1) 1ns - (2) 10ns
(3) 10 ps (4) 100 us
(5) Iaia we A :

T

36.

37.

38.

39.

The largest decimal number that can
be stored in a six flip-flop counter
(mod-64) is

(1) 64 (2) 63
(3) 127 (4) 128
(5) Question not attempted

The number of flipflops required to
construct MOD-10 ring counter and
a MOD-10 Johnson counter are

respectively
(1) 5,10 (2) 10,5
(3) 5756 (4) 10,10

(6) Question not attempted

Consider the following statements
for energy sources and choose the
correct option :

Statement — A : A source with zero
internal resistance provides a
perfectly constant voltage. Such
a source is called an ideal
voltage source.

Statement — B : An ideal current
source has an infinite internal
resistance.

(1) Both statements A and B are
true.

(2) Only statement A is true.
(3) Only statement B is true.

(4) Both statements A and B are
false.

(5) Question not attempted

For a 10 bit ripple counter the clock
frequency is 10 MHz. What must be
the minimum value of propagation
delay in each flip-flop of this counter
so that it will skip a count ?

(1) 1ns (2) 10ns

(3) 10 ps (4) 100 us

(5) Question not attempted

09



40. o= 4 € Siceat E w1 2 40. |In figure, the value of source voltage

100 6O 2 Eis
~ | 100 6Q 2
MW NMWN—6—
60 + -
1AC‘D (©): D o0 O
(@) 12V (2) 24V
(3) 30V (4) 44V (1) 12V (2) 24V
(5) TRy (3) 30V 4) 44V

(5) Question not attempted

41. =31 yeRfa afmey & smar PQ# 4T 41. For the circuit shown in figure, the

A current inAbranch PQis
8 o ®sA 30 20 ®sa
Q0
P \ 7Q
Q P v @
o s 6Q 20
E B
E1) gA (2) 0.5A (1) 5A (2) 0.5A
3) 25A 4) 1A (3) 25A 4) 1A
(5) FITRG weA \ (5) Question not attempted
42, vz fen mn R v afey & s wm | 42, The figure here shows a portion of a
gutan & | Freet et AR W a1 aiEm circuit. The magnitude and direction
3R feem Bt of the current I in the lower right-
el hand wire will be
—_— | «—1A
= afcr | 2A—>
—_—
SAT 4AT e I 3AT| 4AT
| I
(1) 4ATR 3R | (1) 4Arightward
(2) 8ATE AR | (2) 8 A rightward
(3) 4 ATg 3 | (3) 4 A leftward
(4) 8 AT 3R | (4) 8 A leftward
(5) TR we | (5) Question not attempted

09 15 - ’ a




43.

45,

h st % e § o & waRfa @t 9

I & B aEd A R ?
20 30
O AAAA T AAN—0
|
603
? = 2
(1) hy =40 | @) hyy=—%
(3) h12=% (4) hy,=9 Q"
(5) gaE S
e T Ui e % for z-Afew A fean
0.9 0.2 :
™ %[ }@ﬁ I S wE Y
0.2 0.6
Ao % e Y, FIAA @
(1) 04 (2) 0.4
(3) 1.8 @) 1.67
(5) IrFaRa ¥

o o wefifa f§ gr o ;qﬁ'éﬁza%)%
T Teret 2, W Y 0 R
5Q I,
2Q s
21, I,

+I1

V, V,

(1) 50,16 Q"
2) 5Q,512Q"
(3) 2Q,512Q
4) 2Q,1/6 Q"

(5) 3rguia ¥

0 L s LR\ TRARETASS TR T A YLt

16

43.

45.

In context of h pérameters which of
the following is not correct for the
two port network shown in figure ?

2Q 3Q
6QsS
2
(1) hyy = (2) hyy=-3
=2 -1

(5) Question not attempted

The z-matrix of a 2-port network is
0.9 0.2

giesn: by [0.2 0.6
Y,, of the corresponding Y matrix of
the same network is given by

(1) 0.4 (2) -04

(3) 1.8 (4) 1.67

(5) Question not attempted

} . The element

For the two port network shown in
figure the parameters Z,; and Y,,

are respectively :
5Q Ty

2Q

+

Ve

(1) 5Q,1/6 Q"
(2) 5Q,5/12Q1
(3) 2Q,512Q7"

(4) 2Q, 1/6 Q1
(5) Question not attempted
09




46.

24 A

47.

09

weRia ot % wftay & af g aé7 v &

ST ¥ 10 Q vy # aw ffor &
TRHH T A TN A 4T W 10 Q
TieRieeh o 9T hHe: 8
Sa a
230 99§§ 100
b
(1) 24A,1.28A
(2) 8A,2.68A
(3) 8A, 248 A
(4) 24 A, 1.48A
(5) Irgafa we
feu g Yeash & for <fifver a @ur b &
e Yafq o wfedly 3 Sieear o
4
20
AN &
12A §§4n
ob
(1) 6Q3M48V
(2) 6Q3R24V

(3) 12Q3k12V
4) 12Q 324V

(5) rgai sw

. U . WL 84 VA ra— T——

17

46. For the circuit shown in figure, if we

24 A

47.

wish to determine the current
through 10 Q resistor using Norton’s
theorem, then the equivalent Norton
current and current through 10 Q

resistor are respectively :

330 903 2100
b
(1) 24 A, 1.28A
(2) 8A, 2.68A
(3) 8A, 248 A

(4) 2.4 A, 1.48 A

(5) Question not attempted

The Thevenin equivalent resistance
and voltage for the network given
between terminals a and b are
respectively :

—

V- od

12A 4Q

(1) 6Qand48V

(2) 6Qand24 V

(3) 12Qand 12V

(4) 12Qand24 V

(56) Question not attempted




48. AR T T IT A g, A &

6 O TRRIU & JaTfed YR T i |

12Q
‘m'

+

sa (Doa

36V

P

=
(1) 2A
(3) 6A

(5) g A

() 4A
4) 8A

af = fow e o 3f T aRew TG €
A R,, R, 3R R, % 7 57 € :
160 Ry

VWV
240 ¢ %249
<

(1) 6Q,6Q3M6Q
(2 6Q,6Q3RIQ
(3) 9Q,9Q3N6Q
(4) 6Q,9Q3R6Q

(5) IgiE A

ws f§ 9% St gkt (reciprocal) @,
faidsmmadi e ?

(1) Z43=2y

(2) Y21 =Yz

(3) hyp = -y

(4) e o WA A # |

(5) Frgafa

49.

R

vy

Ra

50.

48. Using superposition theorem, find
the current through the 6 Q resistor
of the network :

120
‘wﬁ

3ev—_§ 60 9A

(1) 2A 2) 4A

(3) 6A 4) 8A

(5) Question not attempted

49. If the n and T circuits given below

are equivalent, then value of Ry, R,
and R, are respectively :
16 Q R,

VAN —MM—r'\MN—

<
240 3Rs

240
|
(1) 6Q,6Qand6Q
(2) 6Q,6Qand9Q
(3) 9Q,9Qand6Q
(4) 6Q,9Qand6Q
(5) Question not attempted

LA A A s

AAANA

If two-port network is reciprocal,
which of the following is not true ?

(1) Z12=2
(2) Yo=Yy,
(3) hyy=-hy,

(4) Network
sources.

(5) Question not attempted

have dependent

————— ——T—— ——————, ——— VL, ——— i—— ——

18 09




51. T # weldfa el ot wfees % fow am

52.

09

%1 37 9T g (rms) T &
Al

6A

v

7 T

-B6A

(1) /6 A
(2) 6V2A

(3) \/%A

(4) roaTH g
(5) IrFaRa W
A

qmaﬁa%mvgﬂoowrms)am
Z,=1+|Q2 I |THTASZ, =2QH
Iqfd #ar & (R a) | 3w o R o
Z, B Z, % WU=R F § g I 2
aifs g sfowen Z = Z, || Z, = 25 ®
(ﬁab)la&ﬁa(b)%wﬁaﬁaam
& ¢ wits P 2, Z g srewifya Wit P,
Z, 3R Ry W P, @ Z, gR
it R P, @ 7 frfefea # &
aﬁqmﬁmm%?

.

HETNCT

1250 W,

@

(1) Py = 2500 W, P, =
Pz, = 1250 W, P,, = 0

(2) P; = 5000 W, P,

P;, = 2500 W, P,, = 0

2500 W,

(3) Py = 5000 W, P, = 2500 W,
Pz, =0 W, P, =2500 W

(4) Py = 2500 W, P, = 2500 W,
P;, =P, =1250 W

(5) g e

19

T

|
|

51.

52,

For the periodic wave form shown in
figure the rms value of current is

I
6AI
T2 T

-6A

(1) /6 A
(2) 6\2A

CRVEY

(4) Insufficient information
(5) Question not attempted

v

A generator with Vg4 = 100 V (rms)
andZ =1+jQfeedaloadZ, =2Q
(fig. a). Now a second load Z, is
connected in parallel with Z, such
that the equivalent impedance is
Z=12Z,Z, = Z; (fig. b). If in case of
fig (b) Py is power provided by the
generator, P, is power absorbed by
Z, PZ1 is power absorbed by Z, and

P, is power absorbed by Z, then

whlch of the following optlons is true ?

. de AT

(a)

(1) Py = 2500 W, Pz = 1250 W,
P,, = 1250 W, P,, =0

(2) Py = 5000 W, P, = 2500 W,
P,, = 2500 W, P,, = 0

(3) Pr = 5000 W, P, = 2500 W,
P,, = 0W, P,, = 2500 W

(4) Py = 2500 W, P, = 2500 W,
P,, = P,, = 1250 W

(5) Question not attempted




53.

55.

100 B GHRT 1 Th TS W Ei,

& Yfey, T FUTiE 3R T $sel &

R & Suitsn 8 T 2 | Feelt, vy

IR guf & i w faver s

46V, 8 V 340 V 2 | fr=faRaa wei

mﬁwﬁﬁmﬂwﬁrﬁwgﬁn:

YT — A ; TSl G i 6l aeear 20
VeI

HYT — B : U 3N dieear F o9 HeAw
YT T WY 3798 |

(1) FTTA M BT T E |

(2) FTAFHAATIR |

(3) FTAFTTBTHR |

(4) H A 3B g1 ST # |

(5) TG T

T AREET (3 + [4) QR TH10Q ®
gfely & TTY THTR hH B ST T R |
9 g iey § wfqamn @ gfey o
IRA &7 T YT &M

@ 1:5 (2) 6:5
(3):3:2 (4) 1

(5) ST SR

w Hoff R-C HARWM i g
® = 500 rad/s % AC dieest & T & |
72 R-C aRay =t ufdaman Ry1.25 8, a1
aftaer &1 e fAaares (Refass §) 2
(1) 2 (2) 4

(3) 6 (4) 8

(5) omgafa ¥¥3

20

53.

54.

55.

An alternating current source of
frequency 100 Hz is joined to a
combination of a resistance, a
capacitance and a coil in series. The
potential difference across the coil,
the resistance and the capacitor is
46 V, 8 V and 40 V respectively.
Consider following statements and
choose the correct option :

Statement — A : The voltage of the
alternating current source is 20 V.

Statement — B : The phase difference
between current and voltage is
37° with current lagging.

Both statements A and B are
true.

Only statement A is true.
Only statement B is true.

Both statements A and B are
false.

Question not attempted

(1)

(2)
(3)
(4)

©)

An impedance of (3 + j4) Q is
connected in parallel with a
resistance of 10 Q. The ratio of
power loss in impedance and
resistance in this parallel circuit is

€) 1:5 (2) 6::5

(3) 3:2 4) 1

(5) Question not attempted

A series R-C combination is
connected to an AC voltage of

angular frequency @ = 500 rad/s. If
the impedance of the R-C circuit is

R+[1.25, the time constant (in
millisecond) of the circuit is

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

09



56. UT% foga g=wor &g 2300 V W fash

57.

58.

09

wifth T AT (VT B13H) JEBH i

&t 2, R e Heelt § 4000 W

£, & 230 V W frfa wfw 2 & 1 Al

JEGH H Tufs H 9 5 A & 3R

Fah! g&gaT 90% 2, at frfa e gt

(1) 45A (2) 50 A

(3) 55A (4) 40 A

(5) e S

T g % an § Frefiiea B w

forem o aun v faspea T e o

A : s fedfiaes & <filaet feneft s aftay
¥ 78 s & At e § °r (A g
®) I fere amee ot €, % @™
FATHE |

B : W« fgdias & R/l W & afadius R
el VT 8 99 W § Th
s o i, EifRE B # S
fa ferga ames & €, @ 90°
FHATR W BT B

(1) FTAFHAR TR |

(2) S FEB AU R |

(3) FATATIIB I AT F |

(4) FYT A IRB I TEd £ |

(5) g e
T #oft LCR i #, form wivfia smafa
R GYTRE W el S HIF TIshaH g ?
2
Mo=Ts  @o=\|lc-1z
L R {5 /L R
(3)(’)' fC= L2 (4)(1)— LC_2|_2

(5) .H._H?:T

ek

|
|
I
|
l
l
|
|
|
I
|

21

56.

57.

8.

A power transmission line feeds
input power at 2300 V to a step
down transformer with its primary
windings having 4000 turns giving
the output power at 230 V. If the
current in the primary of the
transformer is 5 A and its efficiency
is 90%, the output current would be
(1) 45A (2) 50A

(3) 55A (4) 40A

(5) Question not attempted

Consider the following statements
regarding a transformer and choose
the correct option :

A: When the terminals of
secondary are not connected to
any external circuit, the current
in primary (say i) is in phase

with the applied emf €,.

B: When a resistance R is
connected across the terminals
of the secondary an additional
current i, flows in the primary

circuit which is at a phase
difference of 90° with the

applied emf €,.

(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

In a series LCR circuit, at which
angular frequency, the voltage across
the capacitor will become maximum ?

Mo=Ts  @o=\|Tc~1z
2
@ 0=\[T5-2 @o=\/r5~5

(5) Question not attempted
o




59.

60.

61.

62.

BTSN T s I Sl 13.6 eV
2 | Fafofes d @ =8 & o
BIFSIST UXHTY] Shi TT3HA Svft ht wom t@n
% ST TSR 8 ?

(1) 91.2nm
(3) 365 nm

(5) I S

giferm it 22P,, Jfma R A 5w
foures afe 5.84 (Fft.)-" 3, s=gioH &

(2) 122 nm
(4) 656 nm

T &R & favrem <t o i |

(1) 0.365cm=' (2) 0.649 cm™
(3) 1.46cm™!  (4) 0.73cm™’

(5) ARG g

T et Fa % fou fm & @ @l
FYTHAR ?

(1) & 4o o % fRoge
39T o T R |

(2) 398 TH WaA EHEA TIHT &
T BT R |

(3) T8 TEgeH TS % FRge %
a1y Fefeq w& s e ? |

(4) 3 T YA GEEdt guhg &
JTITIH BT |

(5) ST e o |
BISGIoH WA Y goT F, 3
%ﬁagqﬁwfm%@aﬁﬁ@:ﬁrﬁ[
U e feEE <a & ?

(1) e ferenfim

|
|
(2) e i, 9 92 siaue H Y |
(3) =t e, e @ S Ey |
(4) 5o %8178l I gHhat ’
(5) STt SR |

22

59.

60.

61.

l 62.

The ionization energy of the
hydrogen atom is 13.6 eV. Which of
the following is approximately the
wavelength of the first line of the
Lyman series of the hydrogen atom ?

(1) 91.2 nm (2) 122 nm
(3) 365 nm (4) 656 nm
(5) Question not attempted

If the doublet splitting of excited
state 22P,,, of Helium is 5.84 cm™,
calculate = the  separation  of
corresponding of state of hydrogen.
(1) 0.365cm™!  (2) 0.649 cm™!
(3) 1.46cm™!  (4) 0.73cm™!

(5) Question not attempted

Which of the following statements is
true for a Stern-Gerlach experiment ?

(1)

Always beam of free electrons is
used.

()

It requires a strong non-uniform
magnetic field.

(3)

It cannot be performed with a
beam of hydrogen atoms.

(4)

It requires a strong uniform
magnetic field.

(5)

In comparison with the hydrogen

spectrum, how do the positions and

spacing of spectral lines appear in

the spectrum of deuterium (2H) ?

(1) Blue shifted

(2) Red shifted with slightly larger
spacing

(3) Red shifted with same spacing

(4) Nothing can be said

(5) Question not attempted

Question not attempted
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63.

64.

65.

66.

09

o &R § I e A -
HTEAT "Thi HI QU 3 I Hehavil 2P, ,
—> 2Dy, 2Py —> 2Dy, IR 2P,
— 2D,, % WA 3 | Afg Fh FHE:
@t o, p 3R AE, @

(1) a>B (2) A>B
3) a=8 4) B>a
(5) 3rgaita ¥
T aeE R

(1) zowg & Rafos oot § amifys
e

(2) TRA H o o A AR
e

(3) g i fufew ot # rmifers
e

(4) owA H fed Fo F IS
T

(5) 3rgiid s

T ] 3 st Aiehie fBm 1= 3 8,
< & 1 o 2D, , AT 2P, , ] | @
Qe Ya ) e de 3 SR
HZH! <hl TEAT T HIFT |
(1) 4 () 6
@) 2 4) 5

(5) Igmid ¥

ifeTm T & Ween ¥ gE wE
forae 0 3= B 8 ?

(1) FoRH-Fetagi Sfcrehyor

(2) =ERUT-heEf T

(3) iR 5zhor

(4) U R

(5) Irgmia e

63.

64.

65.

An emission line in an alkali atom
shows three fine-structure
components corresponding to the

transitions 2P, — 2D, 2P5,,—>
2Dy, and 2P,, —> 2D,,. If their
respective line intensities are o, B
and y, then

(1) o>p (2) A>B

() a=p (4) B>«

(5) Question not attempted

Darwin correction is

(1) The relativistic correction of the
electron potential energy.

(2) The relativistic correction of the
electron kinetic energy.

(3) The non-relativistic correction of
the electron potential energy.

(4) The non-relativistic correction of
the electron kinetic energy.

(5) Question not attempted

Two levels in an atom whose nuclear
spin is I = 3, have the designations
2D,, and 2P, . Find the expected

number of components in the
hyperfine structure of the
corresponding spectral line.

(1)-4 (2) 6

@) 2 (4) 5

(5) Question not attempted

The fine structure of sodium atom
spectrum arises due to

(1) Electron-electron repulsion
(2) Spin-orbit coupling

(3) Nuclear spin

(4) Vibrational motion

(5) Question not attempted




67.

70.

np2 W:h % '{ﬁﬂ"{ﬁﬁ 9q 150, 1021 3P0!
3p, 7T 3P, ¥ | Sftrehow el A g @ ¢

(1) 'S, (2) 'O,

(3) °P, 4) °P,

(5) g e

sren 3F, $ R L - Swamd:

(1) —4n2 (2) 3n2

(3) -2m2 (4) 5n2

(5) 3rgefa

THR ThIUH & TR T TagA # aga 9
Wege Y frerdt } | A, 1 @ et
i e =t Frefa e & au [ W, g

TN W a1 GA-Rew W@t #i
sRtrepan e areft et w fAefe
F@ § | Fof fmaet s adiwa d
(1) Ig>1Ig>Ixg

(2) Ig>Ig>I,g

(@) Ls>Ig>Ig

(4) Ir>Ips>1g

(5) rgeitd we

1s-5mH Ik e 3 T g | 70,

ANAThRT ! FEd & :

(1) wHi-gegeh A=n=afsran

(2) fEams-vmash s=i=afsman
(3) AfER-urwh s=n=afshan
(4) TIThes-TE IR
(5) Irgaivd S
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67.

The spectroscopic term of np?
electrons are 'S, 'D,, 3P,, %P, and
3P,. The term having maximum
energy is

(1) 'S, (2) 'D,

(3) 3P, 4) %P,

(5) Question not attempted

The value of L - 8 fora 3F, state is
(1) —4n2 ) 3n2

(3) —2n? (4) 5n2

(5) Question not attempted

A spectrum resulting from Raman
scattering consists of many spectral
lines. Let Iz denote the intensity of

Rayleigh lines and Ig and I,g

denote the most intense Stokes and
anti-Stokes lines, respectively. The
correct order of these intensities are

(1) Ig>Iz>1Iag
(2) Ig>1g>1pg
(3) Ing>Ig>1Ig
(4) Ir>Ixs> 15

(5) Question not attempted

The magnetic interaction of the 1s
electron with the nucleus is called

(1) Fermi-contact interaction

(2) Debye-contact interaction

(3) Schrodinger-contact interaction
(4) Sommerfeld-contact interaction
(5) Question not attempted
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71. Frafafes § @ =59 91 +39 gv== 9%

72,

73.

09

TTe 3 forg e & 7

1) ¥% 9 €11 & 9§ ST GHhT & H
1Y SRR TEHT-HET JAT &
feres yaer B & |

(2) TF YO@ gEEE &% % L @ S
WA ¥ 4 &7 e o ufta: qm
FAE |

(3) Ig ™ TTE 6 yaer-& Hiar
TuiaT g |

(4) T BT FaT J TH A FWiH
T T 1 R |

5) e S

T Ar X-fRor g9 @i e Al #
5 mm HI¢ fheet & T T et 7Y et
%lmﬁmwmm@m

(1) 1.139 mm-?

(2) 0.139 mm-!

(3) 0.0139 mm-!

(4) 11.39 mm™!

(5) Jrgeia s

jj T A % o = d @ W o

FYTHATE R ?

(1)a3nﬁmaﬁﬁmmﬁﬁ@m%
gt smifif AR TEmu-w
=t e Bt F |

(2) F& HIUE T J T FTST FeA
TET R |

(3) j T & $o T S Th =
FelTeH ST T8 R |

(4) & SEHU-HE FAAGRA B gh
TE IUET HLAT ¢ |

(5) il 5w
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71.

72,

73.

Which of the following statements is
incorrect for the Paschen-Back effect ?

(1) It occurs when the interaction
with an external magnetic field is
stronger than the spin-orbit
coupling.

(2) In a strong magnetic field E and

§ precess independently about
the field direction.

(3) It represents the strong-field limit
of the Zeeman effect.

(4) The total angular momentum J
remains a good quantum
number.

(5) Question not attempted

One half the intensity of
homogeneous X-ray beam s
removed in an Al filter of 5 mm
thickness. What is its absorption
coefficient ?

(1) 1.139 mm-!

(2) 0.139 mm™"

(3) 0.0139 mm-?

(4) 11.39 mm!

(5) Question not attempted

Which of the following is not true for

the j-j coupling scheme ?

(1) It is dominant in heavy atoms
where relativistic and spin-orbit
interactions are strong.

(2) The total angular momentum J
is a good quantum number.

(3) The total spin S is not a good
guantum number in j-j coupling.

(4) It neglects spin-orbit interaction
entirely.

(5) Question not attempted




74,

75.

76.

77.

T =R () sgAe H, 9.5 GHz
i ATgERIeT YT W AR T FH
o smavas R gehia &3 &1 9H
e RraT BT R 7

Ae e g =2 |

(1) 0.35T (2) 35T

(3) 35T (4) 0.035T

(5) Irgai ST

Frafafea & & 7 a1 T, TfvdE
Rk JTATE % i Ffera R 7

(1) 2H 2) H

(3) 12¢ (4) 14N

(5) Irgaita v

IR = & K,I__aMmfwso
KeV, 15 KeV a1 3.1 KeV 9 0T 8,
SE wifem ® K, e Ky fafewn =
Ieafia & & fore wgw fomm s 2, K,
Ky x-Tafepont Y alreed & T
m:

(1) 1.90 ATam 1.79 A

(2) 0.190 A7 0.179 A

(3) 1.90 A= 0.179 A

(4) 0.190 AT 1.79 A
(5) ATRG g

afg CO g 6.42 x 1013 Hz amgf Hir
Fath fafertor =1 tasiwur gar 8, @
IG% QY AEH HEE T P " Sl
U feraaT arm 7

(1) 0.13 eV (2) 0.01eV
(3) 2 meV (4) 0.266 eV
(5) 3w ¥

D T SR TUATTS TR SRS i et} ot VA et VAL Vot

74.

75.

76.

77.
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In electron spin resonance, the static
magnetic field required to obtain
resonance at a microwave frequency
of 9.5 GHz is approximately :

Take Lande splitting factor g = 2.
(1):0:35T 2):35T

(3) 35T (4) 0.035T
(6) Question not attempted

Which of the following nuclei is

Nuclear Magnetic Resonance
inactive ?

(1) 2H (2) H

(3) 12¢ (4) 14N

(5) Question not attempted

If K, L and M energy levels of
platinum are at 80 KeV, 15 KeV and
3.1 KeV respectively, calculate the
wavelength of K, and Kg x-ray

radiations, when platinum is used to
emit these radiations.

(1) 1.90Aand 1.79 A
(2) 0.190 A and 0.179 A
(3) 1.90 Aand 0.179 A

(4) 0.190 A and 1.79 A
(5) Question not attempted

If infrared radiation of frequency 6.42
x 1013 Hz is absorbed by CO, what
is the spacing between its two
adjacent vibrational energy levels ?

(1) 0.13 eV (2) 0.01eV
(3) 2meVv (4) 0.266 eV
(5) Question not attempted
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78.

79.

80.

81.

09

TEAH M % T% g §Uis H, Afg WUH
T st 6 S 1 meV 2, @ g
FafSra rereen < St fopa gt ?
(1) 5meV (2) 10 meV
(3) 20 meV (4) 40 meV

(5) IrgaE e

U U o % ggE-Iratd Uil
I WeeH T GIATEET T AT
20 [t~ gurta ST @ | el e Ween §
(1) 20 cm™ (2) 40 cm™!
(3) 60 cm™" (4) 120 cm™

(5) Irgwia
gEgreE 1 e wih awE # e

AFEII R ?

(1) I EESeH 6 got e & fog
Ufera fp s 2 |

(2) I8 (n = 2) I @ v
Fraenati & e g g |

(3) I% TS & A T A # |

(4) ¥& T T YHHIT & W G &9
FfnRF@R |

(5) Irgriid Fe

T o gEhid & ¥, WfeTH Ieasid g
3s 28, —> 3p 2P, THAU ¥ ToRAT
2, N8 83 & wie=a <@ I 8, §IH

(1) 4 (2) 6
(3) 3 (4) 10
(5) geia S

|
|
|
|
|
|
|
|
|
|
|
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78.

79.

80.

81.

In a rigid rotator of mass M, if the
energy .of the first excited state is
1 meV, the energy of the fourth
excited state is

(1) 5 meV (2) 10 meV
(3) 20 meV (4) 40 meV
(5) Question not attempted

The far-IR rotational absorption
spectrum of a diatomic molecule
shows equilibrium line spacing of
20 cm~'. The position of the first
Stokes line in the rotational Raman

spectrum is
(1) 20 cm™ (2) 40 cm™
(3) 60cm™ (4) 120 cm™

(5) Question not attempted

Which of the following statements
about the linear Stark effect in the
hydrogen atom is true ?

(1) It is observed for the ground
state of hydrogen.

(2) It occurs for excited degenerate
states such as n = 2.

(3) Itis not observed in hydrogen.

(4) It linearly depends on applied
magnetic field.

(5) Question not attempted

In a weak magnetic field, sodium
undergoes the 3s 2S,,, —> 3p 2Py,

transition by emission, viewed
perpendicular to the field, the
number of distinct Zeeman spectral
lines is

(1) 4 (2) 6

(3)-3 (4) 10

(5) Question not attempted




82. s By-wlw vy yorelt W faEm =,

S E;=3eV,E,=1eV3RE, =06V
8 | SMEEH T A,, = 7 x 107 571 3R
Az =1x107 s71% | T 3 1 @ Txd
SHaere F1 & ?

(1) 5.0x108s

(2) 1.25x108s

(3) 1.0x107s

(4) 8.0x108s

(5) IrFafRa ¥

vo = 6 x 10" Hz 3R auiwfa <iters

7000 MHz 8, T 3es (TReT) W
weed JAafad g & Rrasr dad s ng

= {3 IEF FEEd=10cm2 1 @
fieadi amted fnalt & dw smaf
AN RTE ?

(1) 500 MHz

(2) 1000 MHz

(3) 1500 MHz

(4) 2000 MHz

(5) IrgeRa I¥=

. Torga feym == faemt &1 e S 3
Y] % gy ° faafafgs § @ SR

HeHHU A TE R 7
(1) 2p—> 1s
(2) 3d—> 2p

‘:'.:i; (3) 3p—> 4s

" (4) 25— 1s

(5) gaia sy

82. Consider a three-level atomic

system with E; = 3 eV, E, = 1 &V,
E; = 0 eV. The Einstein coefficients
are Ay, =7 x 107 s and A, = 1 x
107 s~!. What is the spontaneous
lifetime of level 3 ?

(1) 5.0x108s

(2) 1.25x108s

(3) 1.0x107s

(4) 8.0x108s

(5) Question not attempted

A light beam with central frequency
vy = 6 x 10" Hz and spectral width

7000 MHz is incident normally on a
resonator with refractive index ng=1

and cavity length d = 10 cm. The
frequency spacing between two
adjacent longitudinal modes is

(1) 500 MHz

(2) 1000 MHz

(3) 1500 MHz

(4) 2000 MHz

(5) Question not attempted

Which of the following transition is
not allowed in case of an atom
following electric dipole selection
rules ?

(1) 2p—> 1s
(2) 3d—> 2p
(3) 3p—— 4s
(4) 28— 1s
(5) Question not attempted
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85.

86.

87.
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HHATHYTTA & ?

A — &6t oor o gy vl s
T | TH foRaT S eehaT @ |

B - &l &SR Fad A= 6929 A @
B I a8

C — il fobted, AL, O, & Cr &t 3rgrgar
B R |

(1) FaAATWC

(2) FTAB T C

(3) FTAATE B

(4) A, BUE C gl

(5) rgaRa wed

T oS g9 I WRe 50 mW § | TE%
GR® & HR 5 x 103 m g I=@hia

e Bt areed 7200 A | 9% 9 0.1
m I8 g H oG & Bl a1 S
2 | wfcrfers < s 2

(1) 2.4 x 108 W/m?2
(2) 2.4 x 107 W/m?2
(3) 2.4 x 108 W/m?2
(4) 2.4 x 105 W/m?2

(5) Iguia ¥

R ®, IWfa el g Ieatd Bl
GRS

(1) hen AR e 4 argfas

(2) e gwg 37 aftrs

(3) el FrEFG TIfeh T IGRT T
(4) mufed B & o

(5) g s Eﬁ

|
|
|
|
|
|
|
|
l
!
i
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85.

86.

87.

Which is correct statement :

A — Population inversion can be
achieved by optical pumping in
Ruby laser.

B — Ruby laser emits the photon of
A = 6929 A only.

C - Ruby crystal is AL,O, with Cr
impurities.

(1) OnlyAand C

(2) OnlyBandC

(3) OnlyAand B

(4) All the three A, B and C

(5) Question not attempted

A laser beam has a power of 50
mW. It has an aperture of 5 x 103 m

and it emits light of A = 7200 A. The
beam is focused with a lens of focal
length 0.1 m. The intensity of the
image is

(1) 2.4 x 108 W/m?2

(2) 2.4 x 107 W/m?2

(3) 2.4 x 108 W/m?

(4) 2.4 x 105 W/m?2

(5) Question not attempted

In LASERs, photons emitted via
stimulated emission are

(1) Random in phase and direction
(2) Coherent and directional

(3) Incoherent but same frequency
(4) Independent on incident photon.
(5) Question not attempted




88.

90.

firca foom (Breaiomdl) & ded #
e g & aR A Fefafga d @ .
T HY HTE S ?

(1) STeTeh + YR = foreeat =T

(2) Tt < 778w % fq o @ i
HTeTsh AT EvE ¢ |

(3) TAF VT HI¥FH F T A 1w
e g B ehdl £ |

(4) 1 *ft R (3R) T I
JTUR ® HH TCATY] TE T Fehell ':_I:F

(5) It e '
6 & fgferda aegsm et #1 e
I ‘@ B | AWST A afew
52=%E(x15?+?)@32=%5(\/§?
-1 # | fr-forew i 1 St 2
3/3 a2
() J4L
31/3 a?
@) .AZL
(3) 2a2
3a2
4) “%:
(5) 3w

300 K ® 10"® Hz smafa & wmr &
THEUAT % @a: qUT IEH Iee i

TRreaTat i Frsafy e gnft
(1) e150 (2) e155
(3) e160 (4) 165
(5) rgafa w
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88.

89.

90.

In the context of crystallography,
which statement about crystal
structure is incorrect ?

(1)

Lattice + Basis =

structure

Crystal

(2)

More than one lattice is always
possible for a given structure.

There can be more than one
lattice points per primitive cell.

(3)

No basis contains fewer atoms
than a primitive basis contains.

(4)

(5) Question not attempted

The two dimensional honeycomb
lattice of graphene has Iattice
spacing ‘a’. The primitive lattice
vectors are

b, =%@(\/§?+?) and 5’2=§2B
31-1)

The area of the Wigner-Seitz cell is

3/3 a2

l)ivng
3\/3 a?

@)

(3) 2a2
2
() 2

(5) Question not attempted

The ratio of probabilities of
spontaneous and induced emissions
of atoms due to 10'® Hz frequency
light at 300 K is approximately given

by
(1) e150 (2) 155
(3) e160 (4) e165
(5) Question not attempted
09



91.

92.
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94.

09

fortee et 37 iy e & i,
3R sTa e $1 F@ (N) & sfaewi &
IR H B I T HYT A R 7

(1) a=b=c;a=B=y=90°N=3
(2) a=b#c,a=p=y=90°% N=1
(3) azbzc,y=a=90°B=90%N=2

(4) a=b=c;a=p=y=90° <120
N=1

(5) 3rgaid ¥

fora-gtaaTas ae (111) 3R (111) &
e fefafgada s ar s a2 ?

(1) T o e 8 |
(2) o1 FHHI S |

(3) AT THETE |

(4) T 45° T Ffcresg FL g |
(5) Irgafed S

S SATTR! i FHeT TS B :

(1) 7 (2) 10
(3) 12 4) 14
(5) gaia R

T S 4, e e Faas ‘e’
2, o U 06 x-378 % HHMIH ¢ 3R y-318
I 22 W qYUT z-3781 ! a/2 T Hedm 2 |
39 q & fieR gahis 8

(1) (021)

(2) (012)

(3) (014)

(4) (104)

(5) IrguiE ¥

|
|
i
i
!
I
|
I
|
|
|
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91.

92.

93.

94.

Which statement is incorrect

‘regarding the restrictions on crystal

systems, their cell axis angles, and
number of Bravais lattice (N)

(1) a=b=cia=p=y=90%N=3
(2) a=b¢C;a=B=Y=90°;N=1
(3) a¢b¢C;y=a=900'B¢900;N=2

(4) a=b=c;a=p=y=90° <120
N=1
(5) Question not attempted

Which of the following statement is

correct regarding the
crystallographic planes (171) and
(111) ?

(1) The planes are mutually

perpendicular.
(2) The planes are parallel.
(3) The planes are identical.
(4) The planes intersect at 45°.
(5) Question not attempted

The total number of Bravais lattices
is

CHEs (2) 10
(3) 12 4) 14
(5) Question not attempted

In a cubic Ilattice with Ilattice
parameter ‘a’, a plane is parallel to
the x-axis and intercepts the y-axis
at 2a and the z-axis at a/2. The
Miller indices of the plane is

(1) (021)
(2) (012)
(3) (014)
(4) (104)
(5) Question not attempted




95.

97.

& BFed d = 2.5 A T I a9 $
fre 30° Fvr W yum R A feedw
Tl g | X m et w= g 7

(1) 1.254

(2) 2.50 A

(3) 1.00A

(4) 3.00A
(5) rgeia e

2 Tt o v Frer Y fufere St

P.Q
Uie) ==z + 515

T & It R, (vt fRms P o3k Q
Yo 8) AR T r = ry W EmRTEn §
#, o wrTeeRn W R S U(rg) R :
(1) U(ry) =0

(2) U(ry) =-PIr

(3) U(re) = —4P/(5 12)

(4) U(rp) = Qiry

(5) rFeia w=

afes aftam & sim-3hw whw | 97.

fireeer dra €t § | 39 X-Freo Rada
wtreq & #i ot Y srefa gt ¢

(1) -(111)

(2) (110)

(3) (222)

(4) (200)

(5) rgaid e

|
|

|
l
|
i
!
|
|
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A crystal shows a first order Bragg-
diffraction at an angle 30° for a plane

with spacing d = 2.5 A. What is the
X-ray wavelength ?

(1) 1.25A

(2) 2.50 A

(3) 1.00 A

(4) 3.00 A
(5) Question not attempted

The potential energy of a system of
two atoms is given by

R Q
U(r)=--r—2+?ﬁ

(where constants P and Q are
positive). If the system is in
equilibrium at r = r, then the

potential energy at equilibrium U(r,)
is
(1) U(rp) =0

(2) U(re) =~PIr
(3) U(r) = —4P/(5 %)

(4) U(r) =Qrry
(5) Question not attempted

Metallic sodium has a body centered
cubic crystal structure. Which line
will be absent in its X-ray diffraction
pattern ?

(1) (111)
(2) (110)
(3) (222)
(4) (200)
(5) Question not attempted
09



99,

100.
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TR W T Feregil o qed hi 3fed g
I HE AR

(1) Wit g

(2) wrEga T

(3) HTEER s

(4) Wics wwamg

(5) rgeia s

afr e gmmpent % free wer fm
AT G T AT 99 & €, 98 8
(1) e S=N=afsra

(2) wEEdS SuA

(3) i fg ya-3 ya-sr==afman

(4) uifcre su=

(5) rgwRa S

TTgAT St ST Uit C = 4T + AT3 & ferg

e i a s TR adt Td 2 ?

(1) ¥E T 3R PRI 3 e
AR |

(2) I a9 AT & 9§ A9 g % Bl 37
feagamawaE |

(3) y 3R A fRrms € 3k @oft urgent &
feam ¥ |

(4) vaTH ¥9 & =G a9 W 9g ¢ T A
STt BT R |

(5) IrgaRa T

frafafaa @ @ =9 a1 & iy e o

[100] fem & 313%51 i@ I

TR T HI T <@ R ? [C TeAR
g e 8, p o9 2]

(1) [(C41/p)

() \[Ci2/p

(3) \[Cas

4) ‘\[(Cn = C12) /2p
(5) Irgeia w¥

i ——_— ——— ——————— ——_—" _——— —— ———— ————
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98.

100.

The average distance between the
two electrons in a Cooper pair is
called

(1) Lorentz length

(2) Coherence length

(3) Meissner length

(4) Reynold length

(5) Question not attempted

Crystals of inert gas atoms are held
together with

(1) lonic interaction

(2) Covalent bonding

(3) Induced dipole-dipole interaction
(4) Metallic bonding

(5) Question not attempted

Which of the following statement is
not true for the heat capacity of
metals C = yT + AT3 ?

(1) It is the sum of contributions .
from electrons and phonons.

(2) It is valid if the temperature is
less than the Fermi and Debye
temperatures of the metal.

(3) ¥y and A are constants and the
same for all metals.

(4) The term T dominates at
sufficiently low temperature.

(5) Question not attempted

. Which one of the following gives the

velocity of a transverse elastic wave
in a cubic crystal propagating along
the [100] direction ? [Cij are elastic

stiffness constants, p is the density]
(1) \/(C41/p)

(2) \[Cro/p

(3) \[Cas /P

(4) ‘\/(011 -C2)/2p
(5) Question not attempted




102.

103.

104.

= a9 g § 3 f e fafie
Foar 3R gerT-ufee faRm Fww @
AT 3 —

&l — O — STERH T 8]

(1) 3Kg [%]zexp[%els)

@ [#fosl )

CECEL)
(6g)?

4) T3 exp(—:-’E)
(5) T S

Frferarrerent o foTg Teidt &1 91

(1) FHifeep aTqHH & i T B |
(2) shifeeh amoeH @ = ST # |
(3) hifereh O & FHIL T & |
4) Frawmg|

(5) IuIE I

g3t 4 e wTer & g3 Aise | @A

WA dEwed H wEpE AU

e i a PR TR a2 ?

(1) TrRH-TRR FRGREE B
e (FToT) AT AT R |

(2) wren deg g o R/ R T war ? |

(3) ST Fael I TARE § THUA
g e I A TE |

(4) TR GUS F 9 HAA A
AT A A SRR R £ |

(5) 3T 5

l
|
|
|
|
|
|
|

102.

103.

In low temperature limit, the ratio of
Einstein’s specific heat to the
Dulong-Petit specific heat for solids
is

[here — 6 — Einstein temperature]

(1) 3Kg [%)zexp[_-r"&j
o (ol
0 Lol

(6)? =9
(4) TE3 eXp( TEJ

(5) Question not attempted

For superconductors, the value of

entropy

(1) decreases below the critical
temperature.

(2) increases below the critical
temperature.

(3) decreases above the critical
temperature.

(4) remains constant.

(5) Question not attempted

104. Which of the following statement

34

best describes the independent
Electron Approximation in the Drude
model of electrical conduction in
metals ?

(1) Electron-electron
are neglected.
Mean collision time is velocity-
independent.

Electrons collide only with other
electrons, not with lattice ions.
Electrons interact only with
lattice ions between collisions.
Question not attempted

interactions
(2)
@)
(4)

()
09



105. ST U ‘a’ 9 THh-Tafg e

106.

107.

09

fowa  ©% s @1 Al T HeR

v (X) = ey, (X) B, ST&T u, (X) T 2

AR 3@h! Frradal (ffs) a g 1y, (X) &

TNA BT AR TEE ?

(1) wi(X + a) = yy(X), st 70 afew k
o foru |

(2) w(X + Na) = N2y, (X + a), U1
N & fera |

(3) w(X+a)= eikauk(x +a)

(4) |yiX + )2 = |u(X)|2

(5) ST S

T T &9 ¥ THaaH g °, foga &
E & R aw varfga wtar & s
Teraror A oot f(v, t) g fofem ST 2 |
t= 0 W, 83 §¢ A ¢ & 37 Frewra forifey
FA ¢ % WY wrREeR A fi(v) 6
3R 3R BT @ | frefafaa # @ s
=eh, t > 0 % fou fasnifa & afvwme
% Jicia SieesH THfiehY ! guiar @ ?

f—f
+v.Vi=—2
1

df

—_—

(4) Gt
(5) 3T S

T v g §, fme wehivle ww
AL rimp=8x10'1653¢ﬁlrph=2x
10-16 s & | 3@ uig o seiEgHl *1 A
ThIUH T 1 TR ?

(1) 1.6x10"%s (2) 5.0x10"18s

(3) 20x10""®s (4) 10x 106 s

(5) el S

35

105.

106.

An electron in a one-dimensional

periodic potential with lattice

constant ‘@’ has a Bloch wave

function y,(X) = e**u(X), where

u,(X) is periodic with period a. Which

statement about vy, (X) is correct ?

(1) v (X + a) =y, (X), for arbitrary k.

(2) y (X + Na) = N2y, (X + a), for
integer N.

(3) wy(X+a)=eku (X+a)

@) |wX + )2 =[u(X)[2

(5) Question not attempted

In a spatially uniform metal, an

. electric field E drives a steady current
%cribed by a velocity distribution

107.

t). Att = 0, the field is switched off
and the system relaxes towards the
equilibrium  distribution fy(v) with
relaxation time t. Which of the
following expression represents the
Boltzmann equation in the relaxation-
time approximation fort> 0 ?

d_f = f—fo
(1) G+ vVvi=- 2

dfe o oh oy
(2) dt+er- =

g e f_ fo
(3) dt< o r

f—f

(4) g—{ +vvf=—2
(5) Question not attempted
In a metal, electrons are scattered
by impurites and phonons with

scattering times t;,, = 8 x 1076 s

and t,, = 2 x 107'® s, respectively.
What is the total scattering time t of
electrons in this metal ?
(1) 1.6x10"18s (2) 5.0x10"16s
(3) 20x10"8s (4) 10x 1016 s
(5) Question not attempted

=]




108.

109.

110.

= % fram (x = C/M) & ar # Frafafea

HYHH A HHTI AR 8 ?

(1) 2 I e WA B 2 |

(2) it R C 9T AT B 2 |

(3) =t R C g d =aa gl § |

(4) Ig q9 A B & TE GERA FHAl
(n B) ardta i (koT) & wga wm
B S |

(5) e T

Dy?* &% fou @mr setgiies fomama 4f°
6s? qe et ¥ Dy3* & ferw &R g-
{IUTIEF%

(1) 1.20

2) 1.14

(3) 1.33

(4) 0.896

(5) Iguid I

300 K 99 W T n-IHR & fafese
e W fm =, et g aigan
Np = 1.0 x 106 cm=3 2 37k %15 uTe
Higa TE & (N, = 0) | 3 e Higal n,
= 1.5 x 100 cm=2 & | aflg-wgen &
B WEAT R 7

(1) 1.6x10%cm=2

(2) 2.25 x 104 cm™3

(3) 1.0x 10" cm=3

(4) 6.7 x 103 cm™3

(5) Irgufa s

108.

109.

110.

Which of the following statement is
not true about Curie’s Law (y = C/T) ?

(1) It applies to paramagnetic
materials.

(2) The Curie Constant C is always
positive.

(3) The Curie Constant C
independent of the material.

(4) It holds when the magnetic

is

energy (; -E) is much less than
the thermal energy (kgT).

(5) Question not attempted

Dy3* has outer electronic
configuration of 4f° 6s°. The Landé
g-factor for Dy3* in the ground state
is

(1) 1.20

@) 1.14

(3) 1.33

(4) 0.896

(5) Question not attempted

Consider an n-type  silicon
semiconductor at temperature 300 K
with donor concentration Ny = 1.0 x

10" em=3 and no acceptors
concentration (N, = 0). The intrinsic

carrier concentration is n, = 1.5 x

1010 c¢m=3. What is the thermal
equilibrium hole concentration ?

(1) 1.5x1010¢cm=3
(2) 2.25x 104 cm=3
(3) 1.0x 10" cm=3
(4) 6.7 x10%cm™2
(56) Question not attempted
09



111.

112.

113.

09

AC SR®Ed WWE ¥ HER, IR
f = 2000 MHz g it & sl
R TREE Gy ¥ yaifed gt 8, @
T Seedr HTHH T8 ?

(1) 413 x 108V
(2) 8.26 x 108V
(3) 2.06 x 108V
(4) 4.13x 100V
(

5) 3rgaa S

Th ThR-1 AfeaTers H1 I gahid &
R wHifaes a9HE 8 K 3 shifas &
0.06 MA/m & | Tt 9199 4 K I shifaeh
CER

(1) 0.030 MA/m

(2) 0.015 MA/m

(3) 0.0375 MA/m

(4) 0.045 MA/m

(5) ST S

forelt 3t & T we o ) aeed & I
E - K&eY E = 2(Ka)? + B(Ka)* 8, Ji&l
a W faais wefh B s 2 ™
1o S ) derEd W e gerEE &

h2
(1) 222+ 1282

111.

112.

113.

According to the AC Josephson
effect, if an oscillating current of
frequency f = 2000 MHz flows
through a Josephson junction, what
is the value of the applied voltage ?

(1) 413x10°V
(2) 8.26 x 106V
(3) 2.06 x 106V
(4) 413 x10°V
(5) Question not attempted

e

A type-I superconductor has a
critical temperature of 8 K at zero
magnetic field and a critical field of
0.06 MA/m. The critical field at
temperature 4 K is

(1) 0.030 MA/m

(2) 0.015 MA/m

(3) 0.0375 MA/m

(4) 0.045 MA/m

(5) Question not attempted

E-K relation for a solid near the
bottom of a band is E = 2(Ka)? +
B(Ka)*, where a is lattice constant
while B is a constant. The effective
mass at the bottom of this
conduction band is
h2
() 227+ 1282

(5) Question not attempted




114. Fafaflga & @ =59 & o sosere F

115.

116.

Tt 3 ?
2
(=

@
(3) 22
@ %o’

(5) IrgmiE e

& faafia ST (As) grar T,
St (Ge) foree @ @ R, 3R W
TR ¥ TEEANT a9 s 8, fred
UiEal sdE Th THTET AR STTe
+e % TR TR YT &1 &7 o @ 1ar @ |
Ife Arem 1 wagd fREw 16 & aen
AT BT IHTEH FEHE T FoiagE &
SSUH % SRS AT 91, oY ToH €1 el
o 39 Ut SO I FUF HA1 HT THATT
FR?

(1) 85 meV
(3) 28 meV

(5) Igufa e

T 31 wfred w1 07 I8 } 6 v At
A F = 381 FA T, T8 T % i
¥ e feeht off &g Jeha &= =i
freafim a8 | Fefvfea d a s @

(2) 53 meV
(4) 34 meV

yafera arae # 2o vitest =1 ge@ =
I LT R ?

(1) “hege=

(2) wfoetgges

(3) wfoges

(4) I o
(5) IrFaRa I A

s i e s R T e T 1, VRSB S8 o et

38

114. Which of the following

115.

116.

quantity
represents fluxoid ?

2
(=

@)=
(3) 22

2nhc

(5) Question not attempted

An isolated arsenic (As) donor atom
in a germanium (Ge) crystal has four
electrons forming valence bonds,
leaving the fifth electron in the first
Bohr orbit around an effective
nuclear charge of +e in a medium
with a dielectric constant of 16.
Assuming the electron’s effective
mass equals the free electron mass,
what is the magnitude of the binding
energy of this fifth electron in the first
Bohr orbit ?

(1) 85 meV (2) 53 meV
(3) 28 meV (4) 34 meV
(5) Question not attempted

A solid sample has the property that,
when cooled below a certain
temperature, it expels any small
applied magnetic field from within
the material. Which of the following
best describes this sample in the
cooled state ?

(1) Ferromagnet
(2) Anti-ferromagnet
(3) Diamagnet

(4) Paramagnet

(5) Question not attempted
09



117.

X, FAfe=Teehar

118.

09

TE-1 & qaret % o qurend geEfieg R

™ & | gg-2 ¥ i yTe gEieg Rl T

& | vt & orend 57 vt & wafta €

ToTeTHt Y I | AR i T

et et bt o T e AR g
TgE— 1 e - 2

W. T gfedd A, SIS wsmE

B. TS I9T

C. aiafd Sewas

BEIE]

Y. gHE

HC!
W
(1) A
(2) B
(3) C
4) A
(5) Irgeia we

O >» O W X
W W > O <

@mmﬁﬁw%mmlﬁs.

T = 300 K W wifasfierar 1000 cm2/V-s
® | Toremon 1unie (cm?/s #) 2 |

(1) 5.9
) 15.3
(3) 25.9
(4) raTE g

(5) Inguied 5w

e ‘a— r—— ———— r—— T———e——T\—

39

117. In  Group-1,

three properties of
materials are listed. In Group-2,
three effects are listed. Properties of
the materials are related to these
effects. Match the properties with
correct effect and choose the correct
pairs as per the codes given :

Group — 1 Group - 2
W. Magnetoresistance A. Kondo
effect
X. Superconductivity B. Hall effect
Y. Magnetism C.AC
Josephson
effect
Codes :
Wete X 1Y
MDA B C
2)yB -C--A
B3C A B
4 A C B

(5) Question not attempted

For a particular charge carrier the
mobility is 1000 cm?/V-s at T = 300
K. The diffusion coefficient (in cm?/s)
is

(1) 5.9

(2).:15.3

(3) 25.9

(4) Insufficient information

(5) Question not attempted




119.

120.

121.

TG JHETES ¥ YRR ITefhal & fog

I F1 HY T & ?

(1) 48 o« ufed Bar ¢ 9 Ad=TeH &
e 3T (E,) @ 1fr S (E)
T WIS AT Bie 2 |

(2) ¥8 mufaa wehrr i e w ol
FW2 |

(3) I® TS * I OIS W
Rt 2 |

(4) g A FqTEH hi Tastierar W iR
T HA R |

(5) Igaid I

Hmhes frgia, g8 Wisa # 1 guR
HE e ?

(1) T8 A IR H AT g |
(2) =g ferama Fifeaehl o T W FHi-
fetres wifewsh =1 sramHEr R |
(3) TE Sl o1 Had freor wie T @ |

(4) 399 IS FEhIVIA T& FHT AT |

(5) gt

=1 (Ag) T urg R, Tt ferg <rerehan
6.2 x 107 S/m & | St& =1 ST TS
T 586 x 1028 m3 g | =g #
TotagFl @ faefa e 8 (Fm s $i
AR BT I FEIHE = U oA
&m™ (9.1 x 10731 kg) B) |

(1) 3.77 x 10~14s

(2) 2.50x 10145

(3) 5.10 x 10~14s

(4) 1.88x 107145

(5) i 59

40

119. Which statement is incorrect for

120. Which

121.

photoconductivity in a pure
semiconductor ?
(1) It occurs when an incident

photon of energy (E) greater
than band gap (Eg) of the
semiconductor.

It depends on
incident light.

It depends on the absorption
coefficient of the semiconductor.

It is independent of charge
carrier mobility.

(6) Question not attempted

(2)

intensity of
3)
(4)

improvement does the
Sommerfeld theory make over the
Drude model ?

(1) Itintroduces phonon interactions.

(2) It uses Fermi-Dirac statistics
instead of classical statistics.

(3) It includes continuous distribution
of energy.

(4) It assumes no scattering.

(5) Question not attempted

Silver (Ag) is a metal with an
electrical conductivity of 6.2 x 107
S/m. The electron density of silver is
approximately 5.86 x 1028 m=3. The
relaxation time of electrons in silver
is

[Assume the electron’s effective
mass = the free electron mass (9.1 x
10731 kg)]

(1) 3.77x 10" s

(2) 2.50x 1014 s

(3) 510 x 1014 s

(4) 1.88x10~14s

(5) Question not attempted

09



122.

123.

09

siftrTer! & g wars ot %, 39 gt R
a6 AR ufed gEdm & #
FAT T wgd o & wiafda 78 g
BHATHE, B :

(1) S Hed wag

(2) TG waTg

(3) wehol wiaé

(4) FeITUH SHAfHTT TS

(5) Irgeia s

o gl # U & g qHEAT §
AT WhAT § | T 1 g @ (39 AT
TR H1 2 1) 78 TR ]

EC

122.

123.

41

The length which is a measure of
the
change

the distance within which
gap parameter cannot
drastically in a spatially varying
magnetic field for a superconductor
is

(1) London penetration length

(2) Coherence length

(3) Scattering length

(4) Quantum interference length

(5) Question not attempted

Figure shows one of the process
involved in recombination through
traps in semiconductors (trap shown
here is accepter type). This process

is
Ec
-
Ev
v

(1) Electron emission
(2) Electron capture
(3) Hole emission
(4) Hole capture

(5) Question not attempted




124, ey wufafy a9 6 e o @5

125.

ErCh
Por
R O<r=R

O TG E=R

r> R % fu faga &= =1 = @1 =9

TR ?

Po R
i

) =" 4 12
(2) o=

Po E

4g,R

2p, R?,
r

A
r

@) E=

*) Egr

(5) AN I

B 3 [ T Y z-HH F GHH &
fiigal O & A @ ot & S 6 o &
zofen T & | W SRY e 3R
TR AT 57 0.4 uC/m T@a & | fag

PR fm a7 @ ¢ (W s fam o
@ & f@m T E)
v4
0® —@A-->x
(0, 0) (8m, 0m)

(1) 900 k V/m
(2) 1800 V/m
(3) 900 ] V/m

(4) 1800 k V/im
(5) AT

A — —————— T— S————] T . TR T——— YA L—- Ta—

42

124,

125.

A charge distribution with spherical
symmetry has density

Por ;
prEs EpT 0<r<R
e 2R

Which one is correct expression of
electric field forr> R ?

Po R2:
:
4g,r?

(1) E=

(2) Zero (0)

Eqr

(5) Question not attempted

Two infinite line charges parallel to
z-axis pass through points O and A
as shown in figure. The line charges
carry equal and uniform charges of
charge density 0.4 pC/m. What is the
electric field at point P ? (line charges

are shown by ® in figure)

Y4
1
1
]
1
1
i
o® @A--->x
(0, 0) (8 m, 0 m)

(1) 900 k V/m
(2) 1800 j V/m
(3) 900 j V/m

(4) 1800 k V/m
(5) Question not attempted

09




126. ATATE FHIHTT HI GGE H T AW
FeH ¢ AU VO HIAFR :

(1) sﬁﬁmwﬁﬁamﬁa

(2) = 'qaszamﬁa

(3) I F TH YA STFAIH

(4) I wet e URiAE SEESE

(5) STgEa ¥

T U it wiet & e e d[m) 2
T Y Eufha A S R R A R | =i %
e qraga Hiead <t fergasfierar €[F/m)
2 AU 98l A™ET AW A P(x) =
Pox(x — d) [C/m3] 8 | <RI % 7ea & TIH

127.

% T forva 39 wohw fieam e 2
AX __j_=__
I o | P& =Pox (x-d)
<
=R iPoide P xrd
(1) V)= + =
126 B¢ 12¢
@) v P! PyXd® Byxd?
e 6c 12
-P ¥ P,xd P,xd®
(). Vi) s=—t=mrt=—i
12¢ 6e 12g
—P,x* P,x’d P, xd?
(4) Vix)= + =
12¢ 68  12¢
(5) Tgaid ¥

128. E = 3xi + 4] g0 o ™1 & swwm
e &7 R § wefifa TRRER W= #

et 2 (E, NCH oy Hix H ) e &

St et ® foga vt w1 R ?
y
X
’I ’I
Z xs1m x=3m

(1) 38Nm?4C (2) -12Nm?C
(3) I6Nm%C (4) 3=
(5) 3rgaia T¥H

09

43

126. For a scalar function ¢ satisfying the
Laplace equation, V¢ has :
(1) zero curl and finite divergence
%i zero curl and zero divergence
4

non-zero curl & zero divergence
non-zero curl and finite divergence

5) Question not attempted
127. The plates of a capacitor are
separated by a distance d[m] and

grounded as in figure. The dielectric
medium between the plates has

permittivity €[F/m] and a volume

charge density P(x) = Pyx(x — d)

[C/m3]. The electric potential in the

region between the plates is given by
e RSN

e— O —

P(x) = Pyx (x - d)
€
A
Po x4 P d? Poxad
(1) Vx)=
12¢ 6e 12¢€
(2) v P x* Poxzdz F’oxd3
s 6e  12¢
(3) v —P x* Py x°d Puxd3
X +
o 6¢e 12¢
P x* P.xd P, xd®
@)V =——a=——ui
12¢ 6€e 12¢

(5) Question not attempted
128. A non- unlform electric field given by
I E = 3xi + 4] j pierces the Gaussian
cube shown in figure. (E is in N/C and
x is in metres). What is the electric flux
through ;he top face of the cube ?

4 /
/ /’

& él x =’3 m
(1) 36 N m?/C  (2) =12 N m?/C
§3; 16 Nm?/C  (4) Zero
5) Question not attempted
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129. TF 31 THENH T URIK = Kk S

130.

xy O W yartea g () % srw geshi
&7 39 YR Tz s 7

Wiﬁ\i’;
/
&

(1) B=

o
/

+[529-JK9 z< 0% fau
{%]Kg 2> 0%
(2) §={+”OK9 z> 0% fore
—HoKy z<0% e
<3>a={2uo+<9 2> 0% fr
—2u,Ky z< 0% e

(4) B=0z<0wz>03R €% forg
(5) Iigaid I

3 o < ar e g aw R R A
9T 7T & | Th a1 x-y a1 ¥ x-3AF &
TR ¥ O GO R y-z O ¥ y-31 5
R R | et fig T RO G 8
e & fou Frafafgq d asm wwdi 2 2

i

(1) B,#0,B,#0,B,%0
(2) B,#0,B,#0,B,=0
(3) B,=0,B,#0,B,0
(4) B,#0,B,=0,B,=0

(5) 3Tt A

i

129. The magnetic field due to an infinite

tahs
A

130.

uniform surface current K = K %
flowing over the xy plane (figure) is
given by

Sheetof 12
Current

D
£

-
/

4
Kol A
% +(?°)Ky forz<0
(B 7
{-}]Kf; forz >0
+u Ky forz>0
2B =
—HoKy forz<0
2u,Ky forz>0

3) B {

(4) B=0forz<0aswellasz>0
(56) Question not attempted

Two infinitely long wires carrying
equal currents are shown in figure.
One wire is in the x-y plane and
parallel to x axis and the other wire is
in y-z' plane and parallel to y-axis.
Which of the following is true for the
resultant magnetic field component at
the originz?

—2uKy forz<0

—_ e — -
| e————

>y

(1) B,#0,B,#0,B,%0
(2) B,#0,B,#0,B,=0
(3) B,=0,B,=0,B,0
(4) B,#0,B,=0,B,#0
(5) Question not attempted
09



131.

132.

09

& & RA HT TF @

SRR e H, T 87 0<r< 0.5
o A e 8 -

- A
J=45e2a, (Am?)

W@ J = 0 (3= et wg) wfeRr frm @
r2 0.5 % fere H sma Hifvd

) 0297 0257, S )

2) 1125 LR

@) 0594 0594, (am)

@ 0597, 0597 DALy

(5) aﬂﬂﬂﬂm

o & @ guTee SO B AR FR
I TR ] | S <ht 3riafes Brsa a e
e Brear b # | A9 & O i 98 % W

# IR vEIR A W R | oW =
Cr2 &; wi&f C = 3 x 108 wefdieed,
g rmmReFa<r<bifogr
R TR fram it wera § o gEdE

03

(1) 22 (- s @) B2

C
@) X @*- o @ "4% (a* - )
(5) STt S

FET
5 ..-?1'!’-______.___._

131.

132.

In the region 0 < r < 0.5 m, in
cylindrical coordinates, the current
density is

J=45e2a, (Am?)
and J = 0, elsewhere. Use Ampere’s

law to find H forr > 0.5

) 0297 0297, )

) 1125 1125, ()

a) 0594 D584,

@) 0597 DA

(5) Questlon not attempted

Figure shows cross-section of a long
conducting cylinder. The inner radius
is a and the outer radius is b. Current
i flows in the cylinder out of the

page. The current density is J = Cr2,
where C = 3 x 108 Ampere/meter?,
and r is a point such that a <r < b.
Using Ampere’s law, the expression
of the magnitude of magnetic field at
the pointris :

o

(1) 52 (i'4 a%) (2 —(a"' )

@ Lat-rt) (@) L@
(5) Question not attempted
o
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133. A uniform plane wave in air impinges

at 45° angle on a lossless non-
magnetic dielectric material with

dielectric  constant €. The
transmitted wave propagates in a
30° direction with respect to the
normal. The value of €_is

(1) 2

(2) V15

(3) 2

(4) 1.5

(5) Question not attempted

134. A conducting wire in the shape of a

parabola y = kx? is in a uniform
magnetic field B perpendicular to
plane XY. A straight conductor
translates without initial velocity and
at a constant acceleration a from O
(fig.) The magnitude of emf induced
in the formed contour as a function
of coordinate y is given by

I\y
: B\ l\a]
e\ Ll
(o]
(1) B\ [
2) By [22

@ By Y
(4) No emfis induced in the contour
(5) Question not attempted
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136.

137.
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(1) 56.64 | nC/m?2
(2) 14.16 ] nC/m?
(3) 28.327 nC/m?
(4) 28.32 ] nC/m?

(5) rFaid w

Ife Miefig fRéwiet § smre MY ave
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1) m_cz.o;_m_t.',\ @) &irnwi?

(3) (oct:zscot? (4) ms:;\o)t?

(5) IrFuid T
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136.

136.

137.

Consider a medium having

o
conductivity o = T%z; permittivity

€ = 3¢, and current density J= ﬁJO.

Which of the following is true for the
magnitude of the free charge density ?

J €nJ
0 Y0 0v0
() == @ o
J 2
00 0v0
8 == @ 3o,

(5) Question not attempted

A certain linear, homogeneous,
isotropic, dielectric material has a
relative permittivity of 1.8. If potential
V =-4000 y V is in the material then

the value of electric polarization 3 is
(1) 56.64 ] nC/m2
(2) 14.16 | nC/m?
(3) 28.321 nC/m?

(4) 28.32 ] nC/m2
(5) Question not attempted

If volume charge density is given as

b= = o
coordinates, find current density J in
A/m2, Assume that J is not a function
of 6 or ¢)

in spherical

® COS wt A ® Sin wt A
(1) S (2). Thperr |
® COS ot A ® Sin ot A
@ S d) St

(56) Question not attempted -
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BoM
4nd?3
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3py m?

2nd3

(3)

3K m?
8nd3

(5) Irguia S

138. A material medium characterised by

139.

conductivity ¢ = 102 S/m and
permittivity € = 3g, Is exposed to a

sinusoidally varying electric field. At
what frequency will the conduction
current

equal the displacement

current ?

(1) 6 MHz

(2) 60 MHz

(3) 600 MHz

(4) Insufficient information
(

5) Question not attempted

Two magnetic dipoles of magnitude
m are placed in a plane as shown in
the figure. The interaction energy of
the system is '
" m

45°

>

45°

(5) Question not attempted
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(1) a=0k=7

DEs 328
(2) a=5k=T

LN e
@ a=j k=30

Sy o 2%
(4) a=0k=7

(5) vt ww
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(1) B=B, \/cos2 ag + p2 sin2
(2) B=B, \/cos2 ag - 2 sin? o
(3) B =By\/n? cos? oy + sin g
(4) B=B, ‘\/ u? cos? o,y - sin? o

(5) 3w g

kb s r—— i—— iA— —— T L——— T{T———- i3 i s
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140. Consider two conducting plates of

141.

infinite extent, one plate at Z = 0 and
other at Z = L, both parallel to the xy
plane. The vector and scalar
potentials (associated with some
electromagnetic wave) in the region
between the plates are given by

A(r, 1) = % A, cos (kz + o) cos ket
V(r,t)=0

For these to represent a stationary
wave in the region between the
plates, the possible values of o and
k are respectively.

T

(1) a=0,k=L

k=2n

-

@) o=

Njla Nia

3) a=2k

i

(4) a=0,k= T
(5) Question not attempted

In the vicinity of point A (fig.) on a
magnetic medium-vacuum interface
the magnetic induction in vacuum is

B, with 30 forming angle a,, with the
normal to the interface. The

magnetic induction B in the medium
is given by (p, is relative permeability

~ of magnetic medium)

—_
Bo Vacuum

Medium
e

(1) B=By~\[/cos? ag + k2 sin? ag
(2) B =By\/cos? oy — p? sin? ay
(3) B =By\/uZ cos? o+ sin? o

(4) B =By~\[n? cos? oy sin? o
(5) Question not attempted

e
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142. Light incident at angle of 45° passes

from glass to air. The refractive
index of glass is 1.5. The penetration -
depth d, due to the total internal

reflection when the wavelength of
light is A, is approximately

(1) Zero(0)  (2) 0.451
(3) A 4) 2nh
(5) Question not attempted

143. A spherical conductor of radius a is

placed in a uniform electric field E =
EOIQ. The potential ¢(r, ©) at a point
P(r, 8) for.r > a is given by ¢(r, 6) =

E, a®
constant — Eqr cos 6 + — 37— cos 6
P
r
Aﬁ‘ k

Where r is the distance of P from the
centre O of the sphere and 6 is the
angle between OP and the z-axis.
The charge density on the sphere at
0=230°is

1) 33 :o Eo

(@) %‘9

o Bps

(4) 5"2&

(5) Question not attempted
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144,

145.

—

A the
PoQ

-
divergence of A is V- -A= - T

For a vector potential

where Q is a constant of appropriate
dimensions. The corresponding

scalar potential V(?, t), so that K
and V satisfy Lorentz gauge
condition is

(1)

4Tt Er
Qt

4n €, r2
Qt

47 80

(2)

()

=
Bgmers A

(5) Question not attempted

A medium is divided into region | and
region Il about x = 0 plane, as shown
in figure, an electromagnetic wave

with electric field E = 4i + 3? + 5kis

incident normally on the interface
from region-I. The electric field E, in

region-ll at the interface is
Region (1) Region (Il)
01=0, 1 =po| 02=0, 1= 1o
= =4

:Ez

- -2
(1) E,=E,

(2) 4i+0.75] — 1.25k

(3) 3i+3j+5k

(4) -3 +3] + 5k

(5) Question not attempted
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146. A plane

147.

148.

electromagnetic wave -
propagates from a medium of
refractive index n; to another of

refractive index n,. Assume normal
incidence. If B = n,/n,, then which of

the following relation is satisfied
such that the reflection and
transmission coefficients are both
equalto 0.5 7

(1) B2-p+1=0
(2) p2-6p+1=0
(3) p2-28+1=0
(4) p2+2B—1=0
(5) Question not attempted

The vector potential K = axi + 2yj0 -
3zk satisfies the Coulomb gauge, the
value of constant a. is

(1) 0

(2) 1

1
Q)i

1
(4 13

(5) Question not attempted

A uniform plane electromagnetic
wave has a wavelength of 3 cm in
free space and 2 cm in a dielectric
medium for which p=4.7 x 107 N A2,
The dielectric constant of the
medium is nearly

() 2

(2) 4

(3) 6

(4) 8

(5) Question not attempted
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149.

150.

Consider two frames of reference S
and S' where S' is moving with
velocity V,, relative to S. Which of the
following statement is true ?

(1) If the electric field alone is
present in S, electric field alone

will be present in S'.

(2

If the magnetic field alone is
present in S, magnetic field

alone will be present in S'.

If the electric field alone is
present in S, electric and

magnetic fields in S’ will be
parallel.

If the magnetic field alone is
present in S, electric and

magnetic field in S' will be
mutually perpendicular.
(5) Question not attempted

3

(4)

Which of the following is correct
expression for the energy radiated
by an oscillating electric dipole ?

(Here § is Poynting Vector and other
symbols have their usual meaning.)

B 9 1))

(5) Questlbn not attempted
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