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1) A, t)=chV(r, t)
@ Ak, 9 =3V b
@ A, t) = Ve, tj
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An infinite solenoid with its axis
along the Z direction carries a
steady current I. The vector

potential X at a distance S from

the axis

(1) is a nonzero-constant inside
and is zero outside the
solenoid.

(2) proportional to S inside and
zero outside the solenoid.

(3) proportional to 1/S inside and
proportional to S outside the
solenoid.

(4) proportional to S inside and
proportional to 1/S outside
the solenoid.

For a point charge q that is
moving on a specified trajectory
with velocity v, the retarted
scalar and vector potentials are
related as

1) A 9=V,
@ Al =3V, b)
@ Ak, =7V, b)
(4) A, t) =§V(r, t)

The dispersion relation for a low
density plasma is given by
®? = @2 + ¢?k? where o, is plasma
(angular) frequency and c is the
speed of light in free space. The
relationship between the group
velocity (V. g) and the phase

velocity (V) is '

2
@ V,=V, @ V,= Xcg_
@ V,V,=c2 (9 V,=V,/2
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(3) dfr % n uvd o T WA H
Herd atfres B |

(@) Ffe gl 3w wrfyE Ren A

HIGT W FI TS gt |

ST (Ge) T T p-n G & fiw
300 K W I6hH G U0 5 pA R |
50 mA FI FAT YU I FA & U

Gt W IR i S Jrefl Aeear gt
(Trm)
(1) 0.012V (2) 0.238V
(8) 0.476 V (4) 1.2V
Np =8 x 10! cm= ! @ GaAs Hedl
qie g9 T aEia ptn 8@ % for,
oW fase 500 V R 79819 a6l e
T 8 [GaAs T WU 12.4 2]
(1) 10 pm (2 29 um
(3) 49 pm (4) 10 nm
o= o wefdia oy & fog frta Sieea
1 firgr a= g
SIS i et 7 aur fasft S
2 R Rrat Sl 20 VR |
T ot )
]j 10K 20K 10
(1) 20V (2 8V

20
@ LV (4) ™

In a pn junction doping

concentration N, on p side is

much higher than the doping
concentration Ny, on n side.

Then which of the following

statements is true ?

(1) The width of the depletion
layer will be equal on the
both sides of the junction.

(2) The width of the depletion
layer will be more in the p
side of the junction.

(3) The width of the depletion
layer will be more in the n
side of the junction.

(4) If the junction is forward
biased then the width of the
depletion layer will increase.

The reverse saturation current at
300 K of a p-n junction Ge diode
is 5 pA. The voltage to be applied
across the junction to obtain a
forward current of 50 mA, will be

(approximately)
(1) 0.012V (2) 0.238V
(3) 0.476 V 4) 1.2V

For a GaAs p™ one sided abrupt
junction with N = 8 x 10 em™3,
the depletion width at breakdown
voltage of 500 V is nearly [The
dielectric constant of GaAs is 12.4]
(1) 10 um (2) 29 um

(3) 49 pm (4) 10 nm

The peak value for the output
voltage for the circuit shown in
figure will be '
Assume the diode as ideal and

the input as a sinusoidal wave
with %)(?I%k voltage of 20 V.

A @

\f 10K 20K T

(1) 20V 2) 8V
20

3) ?V (4) Zero
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10.

Ife w o qur gt it e frfa
Heedr 10 V 3 @ 556t 28 (de) dieea 2
1) 10V 2 7.07V

(3) 6.36V . (4) 3.18V

40 V 95H 1'TH I SEE 200 Q F T
ey % Sofsem T g1 2 | Al S sEE
W 2 kQ H1 9R &I & a1 et Seear i
fre T W aRey yeRd a7 fean @
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(1) 40VE44V (2) 40V 49V
(8) 44VHU49V (4) 42VE52V

5 V AW & Th STesh dieeal =
% yefifa aftey & fash = wmd St
2 | = feg o fet 3 @ % T fela @
Haiftes Perear Ta A guiar 2 2

._Wv ad
Vi 1kQ Vout

(1)

2) _3\;.-__\_l L/
3\(7)_ m
@ 1 UV

3V
RS
@ 5 U/

10.

If the peak output voltage of a
full wave rectifier is 10 V, its dc

voltage is
1) 10V 2 7.07V
3) 6.36V (4) 3.18V

A zener diode of 40 V breakdown
is connected in series with a
resistance of 200 Q. If a load of
2 kQ is connected across the
zener diode, over what range of
input voltage will the circuit
operate ? Given the maximum
zener current is 25 mA.

(1) 40Vto44V (2) 40Vto49V
(3) 44V t049V (4) 42Vto52V

A sinusoidal voltage of amplitude
5 V is applied at the input of the
circuit shown in fig. Which of the
following diagrams represent the
output most closely ?
———AAMA

Vin 1kQ Vout
N
L 3V _
5Vi
' NN
s N
5Vt
n N
) -3vr—“u |
3V
: R
@ | T U \J
SV s
3V
A
@ 1Y
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-10V:

frafafga e AI BRfemR =+ :
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ST B |
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Praffga i s aradia?

(1) ATz a Baa 2 |

(2) AT BRI aa § |

(3) AT BEHITea € |

(4) A2 q BTed g |

] 11. A circuit and the signal applied

S S U S

12.

at its input (v;) are shown in fig.

below.
Which of the options correctly
depicts the output waveform (v) ?

(Assume both the diode and
capacitor are ideal)

Vil IC;
SV:_ Ll
0: >t Vi %D Vo
|
~5VI
5V
(a¥ o= “_l'>t
-5V
(2, o :
-5V
10V
3
0 >t
0 r—>t
4
-10V

Consider the following two
statements A and B :

A : The B of a bipolar junction
transistor decreases if the base
width is increased.

B : The B of a bipolar junction
transistor increases if the doping
concentration in the base is
increased.

Which one of the following is
correct ?

(1) Aisfalse and B is true.

(2) Both A and B are true.

(3) Both A and B are false.

(4) A is true and B is false.



13.

14.

15.

T e pap R & fon
U eH W SRR E I, = 3 mA,
IEn=0'01 m.A, Icp=2.99 mA a1

I, = 0.001 mA T8 gt % fog
&0 G0 [, 1AM & ST

(1) 0.01mA  (2) 0.001 mA
(3) 0.87 pA (4) 0.29 pA

eyt fufa # swafhg scaes faun &
T giforeet & fore weamen it il 2 T
5@ REAA & g, Vg > 0%
o wmes ww I, Vg | FlE
B =IfdY | W AR gl §
IS IS faur § Vg # gfe an
T I, w5t 2 | 39 Reem wr #aa &
(1) SRYyE

(2) A ywE

(3) 3 FHr-frega ywE

(4) Wieh I9E

fm 4 weftie gifvret ofoy & g
hg, = 125, Vg = 0.6 V, Vo &1 TR

+20V

5kQ

JF =
2 105V
4) 10V

(1) 194V
3) 15V

13.

14.

15.

For an ideal p-n-p transistor the
current components are given by
IEp = 3 mA, Iy, = 0.01 mA, ICp =
2.99 mA and I, = 0.001 mA. The
leakage current Iyp  for this
transistor is nearly

(1) 0.01mA  (2) 0.001 mA
(3) 0.87 pA (4) 0.29 pA

Ideally in a transistor in common
emitter configuration, the
collector current I for a given Ig

is expected to be independent of
Veg for Vog > 0. However, for

practical transistors in common
emitter configuration I increase

with This
deviation is known as

(1) Zener effect

(2) Early effect

(3) Internal-photoelectric effect
(4) Schottky effect

increase in V.

For the transistor circuit shown
in figure he, = 125, Vg = 0.6 V,

the value of V- is
+20V

+10V

5kQ

(1) 194V
3) 15V

39
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17.

18.

19.
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% RC Ifiia yaus &1 v gt @
120 8 | 100 Hz @ 100 kHz
IR W 60 @ W | 3
yads & fau i aw o= sndwfs
safoat swam: &

(1) 100 Hz, 100 kHz

(2) 100\/3 Hz, 100\/3 kHz

(3) 1003 Hz, % kHz

) 1—\})—39 Hz, 100n/3 kHz

T X Jaus & o Sieear o™
50 ? | 5% faasht qen foin wfew
A 1 kQ a1 40 kQ € | AR =W
Yats ¥ 10% A deeal JHHa
Soft f5aw & @y o wran @ @ fasf
o T wiery sraw: g0

(1) 300 kS, 6.67 kQ

(2) 6kQ,6.67kND

(3) 6kQ, 240kQ

(4) 300 kQ, 240 kQ

Th Hife QI % GRS IRed &
T qUT 9Tiasti & 7 L= 40 mH,
C, = 100 pF @& C, = 500 pF % |
Tt dieear C, W 2 qen Fitaw deear
C, W2 | AR Friw dicean 10 VR @
i seed
Q) 2V

@) 5V

@) 4V
4) 8V

% n 3 JFET & faQ Ipgg = 12 mA
q WA deear V, = - 4V R |

Vg =-2 V& fore frfa (39) wmar 2
(1) 3mA (2) 6 mA
(38) 9 mA (4) 18 mA

B e b —

16.

17.

18.

19.

The mid frequency gain of an RC
coupled amplifier is 120. At
frequencies of 100 Hz and 100
kHz the gain falls to 60. The
lower and upper half power
frequencies for this amplifier are
respectively
(1) 100 Hz, 100 kHz
(2) 100\/3 Hz, 100\/3 kHz

100
(3) 100\/3 Hz, N

@ 1;’——?? Hz, 10073 kHz

The voltage gain of a transistor
amplifier is 50. Its input and
output resistances are 1 kQQ and 40
kQ respectively. If the amplifier is
provided with 10% negative voltage
feedback in series with input, the
input and output resistance will be
respectively

(1) 300kQ, 6.67kQ

2 6kQ,6.67kQ

(8) 6kQ, 240 kQ

(4) 300 kQ, 240 kQ

In a Colpitts oscillator the values of
the inductance and capacitances in
the tuned circuits are L. = 40 mH,
C, = 100 pF and C, = 500 pF. The
output voltage is across C, and the
feedback voltage is across C,. If

the output voltage is 10 V, the

feedback voltage is
(1) 2V (2) 4V
@ 5V (4) 8V

An n channel JFET has I,oo = 12 mA
and pinch off voltage Vp =—4 V. The
drain current for Vog=-2Vis
(1) 3mA (2) 6 mA

3) 9mA (4) 18 mA
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21.

22,

T 39 Gf-eed 3, et JFET & foiw
SETAHAT BT H9h 36 THR eI
A R @Fdl & v ad g
gmo,VGS=0qtaiﬁtﬁm%)

(1) gm =gmo

\
(2) gm=gmo|1

\
(3) gm =gmo

\

{ Vv \3/2
(4) gm =gmo o
\

v« fereht Gfsparers yatds & amfaed
o <l o Aieedt v, =+ 40 uv
aur gfeenft faw flfe w deem
vy = — 40 pV ST I It & 79 Fria
fava v, = 100 mV 3T g 2 | foheg
Wv1=v2=+40uV%ﬁvo=0.4mV
e g & | vl R e
I &
(1) 10
(8) 125

(2) 1250

() 40

o & wakia ffash dfrareres et
% fore ot steean V, &1 aRwmr 2

500 Q

@2 4V
4 10V

20.

21.

To a good approximation, the
expression for the
transconductance of a JFET is
given as (symbols have their
usual meaning and gmo is
transconductance at Vg = 0)

([ Va2
(1) gm =gmo \1 ——VGf‘]

2) gm=gmo|l1-%
’ \
(3) gm =gmo \1

4 VG \3/2
4) gm=gmo|l-<
\

When a voltage v, = +40 pV is
applied to the non-inverting input
terminal and a voltage v, = —40 pV
is applied to the inverting input
terminal of an operational amplifier,
an output voltage v, = 100 mV is

obtained. But when v, =v, =+ 40 uV,
then one obtains v, = 0.4 mV. The
common-mode rejection ratiois
(1) 10 (2) 1250

3) 125 (4) 40

The magnitude of output voltage-
V, of the three input operational.

amplifier shown in fig.

50! Q
1000 Q AAAAY
-5V AN
200Q
+3Ve AWV —
p—-aoV/
LA | 4>— A
400 Q
1) 2V 2 4V
@) 6V 4) 10V

39



23.

oV

1.5 V ufa fufer@e i v 9g@ =)
Jicear (S 6 R § <ol R) w
iFaTeaS Jad® Tahas W ARG
#t 9t & @ T R = 2 kQ e
C =0.01 pF 2 | @a fola Sieear aw

1.5mV

24.

25.

39

-30 mV

30mV

3

1ms

«— —
30 mV P

4)

0
efiT =9 A + AB W&l A 991 B @%
ey % forg faasft € | Feafeafea o
gR (SAifreh 712) i frefa Far -
(1) TEAND) (2) = (NAND)
(3) 3R (OR) (4) Fie (NOT)
Ife gofta v Z = PQ + PQR +
PQRS + PQRST + PQRSTU ®, A Z &
(1) PQ+RE+T+0)
2 PQ
(3) P+Q
4 P+Q+R+S+T+T

|
|

23. A ramp voltage of 1.5 V (as

24.

25.

shown in figure) per millisecond
is applied to an operational
amplifier differentiator having
R =2 kQ and C = 0.01 pF. The
corresponding output voltage
wave form is

1.5mV

@3)

@

The Boolean expression A + AB
where A and B are the inputs to a
circuit represents the following

logic gate :
(1) AND (2) NAND
3). OR (4) NOT

If the Boolean function is Z = PQ
+ PQR + PQRS + PQRST +

PQRSTU, then Z is

(1) PQ+RE+T+0)
@ PQ

3 P+Q

4 P+Q+R+S+T+T
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28.

o # wefifa arfhe it & fag =ifea
frasht sfey (A, B, C) aifs friw
X=189%,38

2 (0,0,1)
4 0, 1,1

@ 1,0,1
@ 11,1

form § weRfa aifthes witwer % Ftar g
A

B* ]

D ‘

[ )—=c
(1) LA h Hifa

(2) ORISR i Aifd

(3) FAgHeH i wifa

(4) T i A

fm & it oger W) D &9 @ d
HTeTg (Frh) e @ =ifera & 1 3l
f¥asft g1 D, D, D, D, = 0111 &, a0
e Fioe firaa 3= am a9 giomd

fola Q, Q, Q, Q&M
Ds D, D, Do
Clock
D cik| [D cix] | D cix| | D cLk
Q Q|[e Qf|e@ Q||Q Q
| | |
Q; Q Q Qo
(1) 1010 (2) 0111
3) 1111 (4) 1001

A
B

260

— U
T

28.

For the logic circuit shown in
figure the required input
condition (A, B, C) to make
output X=11is

(1) (1,0,1) 2 (0,0,1)
@) 1,1,1) @ (O, 1,1)
27. The logic circuit shown in figure
serves as
Ao D
B

LY
[T
(1) Half-adder

(2) Full-adder

(3) Half-substractor

(4) Multiplier

Four D latches are driven by the
same clock signal as shown in
figure. If the data input is D3 D,

D, D, = 0111, when the clock
goes high the resulting output Qg

10

Q, Q, Q, will be
D, D, D, D,
| Clock
I D cik| [D cix] [D cik] [D cix
| _ = i _
] Q Q||Q Q||Q Q||Q Q
| | |
I Qs Q Q Qo
I (1) 1010 (2) 0111
@) 1111 @) 1001

39
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30.

31.

39

afe aifshes Tl X + Z Y+ Z +

XV} X+ZE+Y)=18X=1%
GEl

1) Y=Z 2 Y=1Z
B Z=1 4 Z=0

oo st 3 g (NAND em)
1 g W A T T B Y = AB +
CD s foran s 2 | @ifisa gt (ew)

%} =pTaw T R
(1) 2 2) 3
@3) 4 @4 5
T b afcaer of e St R St i
Raidtafrft i o am A w
FARA WA g TF THW Eia F) G6T
FAKATR | A AR A BICHdH
et & fom Pasft  qen Y v 9
1 9iFa 0 g i 2 ) R Re e
FIAE AFRE § SN 91 39 aEe
+1 g Frequ Htar @ 2
(1) AB
&oo 01 11 10
0 {o 1 0 1
1 1 0 1 0
2) AB
NOO 01 11 10
0 [1 T |
1 /0 0 0 o©
3) AB
NOO 01 11 10
0 ‘o 0 0 0
1 /0o o0 1 1
4) AB
Noo 01 11 10
0 TURiQg. F 0

1'0101

29. If X =1 in the logic equation

30.

31.

X+Z{Y+@Z+X) X +ZX +
Y)} =1, then

Q Y=2Z
4 Z=0

1) Y=Z
3 Z=1

The Boolean function Y = AB + CD
is to be realised using only two-

input NAND  gates. The
minimum number of gates
required is

(1) 2 2 3

(3) 4 @ 5

A logic circuit is to be implemented
that will enable any of the three
switches to control a light
independently of the states of the
other two. Let the A, B and C be
the input to the three switches and
the Y be the output to activate the
light. Which of the following
Karnaugh maps given below
correctly represent this problem ?

M w
C 00 01 11 10
0 Io 1 0 1
1 1 0 1 o0

2 AB
C 00 01 11 10
0 !1 il S
1 0O 0 0 o

3) AB
C 00 01 11 10
0 ‘o 0 0 0
1 0 0 1 1

4) AB
C 00 01 11 10




32.

33.

34.

35.

Sroft - Frdref - Frta - s -
Toft (Rrge-thre) # w 8-fae s &
fyenfim 89 & Rea g @@ ? Al
T (F%) B 10 MHz W &2 fa
?

(1) 800 ns (2) 400 ns
(3) 200 ns (4) 100 ns
s ufed yad® 1.5 W 3 faasht & fog

150 W =1 forife 3a1 @ | yadis #1 dB &
wfed 9w 8

(1) 10 2 20
(3) 40 (4) 100
Tfs-64 TRME (FRE-) # Gha. e s

T 96T g8 91 cIHEd TR F 40
2?

(1) 512 2) 128
(8) 63 @) 31
e o 3 o Trota we@ 9T

1) v, =g 7 fraes Fro foia am
1 4 3= a1 § S8 WS-
wafea-<get dieedl #&d § |

@) v, a8 7 frass Hro fofa am
I= § fr S & 39 oo
weferd Sgeht Seea HEd § |

(3) ¥g fow o suTEhA aTET & fog
BvereR aET R |

(4) a7 f5eh ofi amedt aorew % fog
FaR ffa g g |

12

32.

33.

34.

35.

How long will it take to shift an
8-bit number into serial-input —
parallel-output shifts register ? If
clock is set at 10 MHz.

(1) 800 ns (2) 400 ns

(3) 200 ns (4) 100 ns

A power amplifier gives 150 W
output for an input of 1.5 W. The
power gain of amplifier in dB is

(1) 10 (2 20
(3) 40 (4) 100
What is the largest decimal

number that can be storedl‘ in a
mod-64 counter ?

(1) 512
3) 63

(2) 128

4) 31
Choose wrong statement for
Schmitt Trigger :

(1) The value of v, , that cause

the output to jump from low
to high is called the positive-
going threshold voltage.

(2) The value of v, that cause
the output to jump from high
to low is the negative-going

threshold voltage.

It gives triangular wave for a
given sinusoidal waveform
input. :

It produces a rectangular
output for any periodic
waveform.

3)

(4)



36.

37.

38.

39.

39

o7 & wefifa afwy & ffFei a 9 b =)
Y 9fa F@ Wb A a Y 3R yaTid

+

2815
40kQ Ve

J.

(1) 12.5mA
(3) 25 mA

(2) 6.25 mA
(4) 50 mA

40 V Foga aes 99 #1 @ ¥4 &
T MR fokes B 10 W arfrean

wfe YeH e ? | 38 fradt vl

fafia e 3o <hiver w1y TR
R feg oma € 2

1) = @) 10W

(3) 20W 4) 40W

frara e e 9@ E wd anwaftss wRRw
r < U 28w Ry uRew B R vem
wht § s @ die shdy sffvet
Ry, 9 2R;, I TR F4 ¥ Tl
SRR | Ry %1 AW foreeh forg s =y

Yo wfe SAfereran grft, @
e Ak @ Ry =

r

Do o=

®3) RL=§r
& fo g wiF s f offet dcear
30 V& 5@ 9§ 400 mA 3qfda Ftar 8
a1 A deed 27 V R w9 w@®
600 mA 3MYfdd wam 2 | 3@ WA
e % Y g e dteear @
T A1 ey sk &

(1) 33.5V,8Q (2) 335V,15Q
(3) 36V,15Q (4) 36V,8Q

4) Ry, =

a

b

S — —— S ——_ N —— — — —— —— ——— —

[
w

36.

1v

37.

38.

o
®

For the circuit shown in figures
what is the current flows from b
to a when a and b are short
circuited ?

2k 1B

T

AAAAO—. & +2
B
25 1
= 0.0004% <:; %401@ Ve
Ve
| — _b
E
(1) 12.5 mA (2) 6.25 mA
3) 25 mA (4) 50 mA

A source of emf 40 V delivers a
maximum power of 10 W to an
external load resistor. How much
power will it dissipated when its
terminals are short circuited ?

(1) zero 2 10W

3) 20W 4) 4 0W

A battery with a constant emf E
and internal resistance r provides
power to an external circuit with
a load resistance made up by
combining resistors R; and 2R;,

in parallel. The value of R, for

which the power delivered to the
load will be maximum is

(1) Ry = i (2) RL=§
3 Ry = %r (4) Ry = %r

A dc power supply has a terminal
voltage of 30 V when delivering 400
mA and a terminal voltage of 27 V
when delivering 600 mA. The
Thevenin equivalent voltage and the
Thevenin equivalent resistance for
this power supply are respectively.

(1) 33.5V,8Q (2) 33.5V,15Q
3) 36V,15Q (4) 36V,8Q



40. P i yeRfg viau A efileli aa b %
Ao fpaT SRAY SRR ST atfe 39
gfe § 5 mA € yafEd & ?

5Q 60

20Q

100 V=

| ob
1 290
(3) 6Q

2 4Q
4) 10Q

41. B 1 veRia aiey & fog = T=a
hu?lQlThlzm:§

L. 400 100 I,

19— >
Vi 500 20Q vV,
ll l2

(1) 15Q,0.83 (2) 40 Q,0.25

3) 40.8Q,0.83 (4) 48.3Q,0.25

42. R (a) ¥ weRfa A 9@ o ) #
TRiAYTe Fgea s 1Ak R, =R, =
R,=R% @

A
R, R,
5 s
o i |
(a)

(1) Ry=Rgz=R=R
(2) Ry=Rg=R;=R/3
(3 R,=Rg=R=3R
(4) R, =Ry =3R, Rg=R/3

14

40. What resistor draws a current of
5 mA when connected across
terminals a and b of the circuit
shown in fig. ?

50 60
100 V= 200
—o b
Q 20 @) 4Q
3) 6Q 4 10Q
41. For the circuit shown in fig., the
hybrid parameters h,; and h,,
are respectively
L w0 10Q I,
1 T'iw ANAA~ ‘:Tz
V) 50Q 200 V,
1‘]-[ - J‘ 2
(1) 15Q,0.83 (2) 409Q,0.25

(3) 40.8Q,0.83 (4) 48.3Q, 0.25

42,

The A network shown in fig (a) is
equivalent to the Y network
shown in fig (b). f R, =Ry =Ry =
R, then

(1) R,=Rz=Rg=R
2 Ry=Rgz=R,=R/3
3) Ry=Rz=R.=3R
(4) R,=R;=3R, Ry =R/3

39



43.

44,

45.

39

IR Sefaf 0.2 Q F wE iy w®
AR 79 3 F& & | 7% 20 & Rig
g oRuy ) et 128 VR | 5
i gfokE A 0.1 Q, 0.12 Q,
0.2 Q@ 0.25 Q8 | 30 TRy & fqu
forera Seear aon el whdy o €
(1) 12.8V,0.25Q

2 3.27V,0.1Q

(8) 12.8V, 36.6 mQ

(4) 3.27V, 36.6 mQ

weiia o o fighea i & fifka
ey & fore, 99 goa Seew qm
a7 g wferyr seorer: &

3) gV,%Q 4) gV, 1000 Q

o 7 el yo wfodus r % s
? | I % fargail a 9 ¢ % 9w g
iy &

43. Four batteries are connected in

44.

45.

parallel across a 0.2 Q resistor.
Each battery has a 12.8 V open
circuit voltage. Their internal
resistances are 0.1 Q, 0.12 Q,
0.2 Q and 0.25 Q respectively.
For this circuit, the Millman
voltage and Millman resistance are
respectively

(1) 12.8V,0.25Q

(2) 3.27V,0.1Q

(3) 12.8V, 36.6 mQ

4) 3.27V, 36.6 mQ

For the circuit contained in the
dotted box in the figure shown,
the Thevenin equivalent voltage
and the Thevenin equivalent
Tesistances are respectively. _

: 1kQ 1:
: AAA; |
! [ 5000 :
< [
:10 e 1kQ :E |
: 500 Q i
I
1 1
Cewl N TR e Ta ey
10 __ 1000
(1) 10V, 1000 (2 ?V, —g Q

3) %V,%Q 4) %V, 1000 Q

Each resistor shown in figure is
equal to r. The equivalent
resistance between the points a
and ¢ ofrthe network is

r
r r
@D r 2) %r
2 r
@ 5r @ 3



46. =Ry FA w AR S

A: Tree afy fam s wan &
FgERa a2 |

B : fre® oy fram farga & 6t wwl
yepi & raia g € |

(1) AT B @A ¥ |

2 Awdig, fFgBTaz |

(3) Budig, ShgATeaz |

(4) AT Bt e E |

47, T o vefifa afwy § gm I 914 iR |

16A

10A
I 8A oA 34/ N
(1) 16A
(@) 38A
(3) 32A
@) I3 %0 F foe afwy § Iufea

gferd} & A Tifea & |

48. R i ycRigufuu A fleiagb &
w7y dieed V,, (G giew) §@
HifT |

40Q 100 B0Nbca
——MAA ANAA— ||||——T+
-
100 V= 60 Q Vab
= 10V I
] :|| -
(1) 40V
2 60V
@3) 80V
(4 100V

|
|

|
l
|
l
|
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46. Consider the two

statements :

A : Kirchoff’s junction law follows
from conservation of charge.

B : Kirchoff's loop follows from
conservative nature of electric
field.

(1) Both A and B are correct.
(2) A is correct but B is wrong.
(3) B is correct but A is wrong.
(4) Both A and B are wrong.

following

47. Find current I for the circuit
shown in fig.

16A
10A
I 8A 9A 3A
2A
(1) 16 A
(2) 38A
3) 32A
(4) to determine I values of

resistances present in the
circuit are needed.

48. Find the voltage V,, between the

terminals a and b (open circuit)
in the circuit shown in fig.

400 10Q v
Ill—ﬂr+
+
100 VE 60Q Vao
= 10V
i} —‘I.f-
b
(1) 40V (2 60V
(3) 80V (4) 100V

39



49,

50.

51.

39

weRia fum &, uluy @ AB 50 W6

R A iR ST T B 7 3O aR

i=2A 3Fm fem & sgdt & | shrw

R =20 2 | faega 9s s« IfF X,

=it gy Wea @ | 99 IR X &

ﬁ'gaaﬁaa_aa

(1) 25V g 7un fig B, X & g
R |

(2) 21V g aw fig B, X % wumens
fRwmger?)

(3) 21V g 7 fig B, X & wicds
fRwgere

(4) 25V g @ fig B, X & RucAw®
fRwger? |

fom 4 weRila S & figdi AT B S
7T god gfedy 2
A 10Q 5Q

A AAA A —

5Q

5 o e -

—
1) 750 2 70
3) 14Q 4) 15Q
T o weiia a3 Sefa 3 R shw

T ¥ | 9 C @ AT B ¥ ey |

favaRR V,, — Vg (w2 sraen i) &

Elll AARAIA
II yyy
C
Eig A
= | B
Ez.l -R3
1

E2 o El
) = @ (g, 7R, B
El i E2

3) [m]nl (4) E,—2E,

|
|
|
|
|
|
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49.

50.

51.

In figure shown, the circuit section
AB absorbs energy at a rate of 50
W when current i = 2A flows
through it is in- the indicated
direction. Resistance R is 2Q. Emf
device X lacks internal resistance.
Then the emf of device X is

1
i =
(1) 25 V and the point B is
connected to the positive
terminal of X.
21 V and the point B is
connected to the negative
terminal of X.
21 V and the .point B is
connected to the positive
terminal of X.
25 V and the point B is
connected to the negative
terminal of X.

The equivalent resistance of the
network shown in figure between

points A and B is
A 10 Q

e AMAN
Y¥Y¥Yy

)

3

4)

5Q

AAAA
Yyvy

5
—AWWA

10 Q

A AAA

1) 75Q
@3) 14Q

Y¥Y¥Yy

2 7Q
4 15Q

wi

In the circuit shown in figure, the
internal resistances of the
batteries are negligible. The
potential difference V, - Vi
between the plates A and B of the
capacitor C (in steady state) is

(1) Zero

E,-E
®) {Ri +Rj31 (4) E,-2E,




52.

53.

54.

14 A Rrer o= i T JATEd] 9 9ig
¥ TF aR B T FA § A i 2 |
T €t SufT TNE T $A F 7T
forra a1 W o ST Al @ e R

(1) 14A (2) T 20 A

3 7A (4) 110 A

a1y < Ty amed 3 x 106 V/m # |
TH GHHIT N2 A1 TG 1 FT6e
20 cm?2 T < T 0.10 mm g |
et ar A S 9 e w1 W
e Seeal I 36 GUIRE W gl gt
Tl &, T @

1) 210V
3) 420V

(2) 300V
(4) 600V

gRAYu®aT p % AR ¥ HEH I
THA T e g fY i T
daE H n W E | R F gatedt @a
HeTé T ] | TRATRAHT 1 HIC A%
a ® | IR £ H uh e Sieedn
qRATRTEST O TS TE } | G § dieed
¥ warR & [fen 2w &
@i © L = p mn’a?]

1) ¢=0
(l-loTtQaf\
\ 4pn )
r’uonzaf\
\ 2pn )
(po.nz af)
\ pn )

@ ¢=tan

3) ¢=tan™!

4) ¢=tan™

—— — ——— T ——— — —— ———— — ——
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52.

53.

54.

An alternating current having
peak value 14 A is used to heat a
metal wire. To produce the same
heating effect, a constant current
i can be used where iis

(1) 14A

- (2) about 20 A

3 7TA
(4) about 10 A

The dielectric strength of air is
8 x 108 V/m. A parallel plate air
capacitor has area 20 cm? and
plate separation 0.10 mm. The
maximum rms voltage of an ac
source which can be safely
connected to this capacitor is
nearly

(1) 210V
3) 420V

(2) 300V
(4) 600V

A long one-layer solenoid tightly
wound of wire with resistivity p
has n turns per unit length. The
thickness of the wire insulation is
negligible. The cross-sectional area
of solenoid is a. An alternating
voltage of frequency f is fed to
solenoid, the phase difference
between the current and voltage is
(given the self-inductance of
solenoid L = p_ nnZa?]

1) ¢=0
r’uonzaf\
\ 4pn J
(1, 72 af)
\ 2pn )

7
u, n* af
= tan-1

(49 ¢=tan en

(2) ¢=tan™?

(3) ¢=tan™’

39



56.

56.

39

ot 1 el witewr 3§, aif o= amgfit
3reran tfa g A O o whe
S0 e § e A § 9 A gw
a0 yeitEd B I ® | 9@ gE @
sfeddt Ry, R, @1 R, % &R & @
e fepren s apar 2 2

Q

(1) R,=R,#R; () R,=2R,
3 R, =R, 4 R, =R,

s S9ft LCR wiuy it wivig arge
IR o, B 9 EH fovivan i
Q3= ? | 3 amgREl W R, o, Q
9 0 % @ ¥ ey H e
Hﬁmz%(ﬂﬁwmﬂmﬁﬂiﬁ
it rfT & e j =\-19 R wga
SHTER )

1) Z=R

QzR(oo

(0}

QRaw,

w

@iz=j==

0

©@ Z=-)

@) Z=)

H— s i Sp—— T ————— T — ———r

[y
-]

55.

56.

In the circuit shown in figure, the
generator supplies the same
amount of rms current at either
very small or very large
frequencies. What can be deduced
about the resistances R;, R, and

R, from this information ?

56
o/
(1) R,=R,=R,
2 R,=2R,

3) R, =R,

4) R, =R,

A series LCR circuit has resonant
angular frequency o, and a large
quality factor Q. The approximate
form for its impedance at high
frequencies in terms of R, 0, Q
and o (here ® is the angular
frequency of ac source and
j= \/—1 and R is not very high.)

1) Z=R

» SRo,
@ Z=-F=—

QRaw,

®

(4 7=198e

O,

3 Z=)



57.

58.

w Foft LCR Ry # Erms = 50 V

wanql%f=—n—Hzanq¢m

el g B 2 T R=300Q 7 |

g @en Fuseh # @fa ofwa

FOT: 25 mJ 1 5 md & | uiay &

W A UW H AW 0.1 A R | S

SeTad g i < g geM W

(1) o % R AR e |

(2) aH R AF sga g |

(3) o F1 R 7M vgS sgat @ f
HEATE |

(4) °m w1 RrEw 9F vEe ged @
Tgarg |

faz 7 el yemad g oy % fag
o SRYIAT UE TavIal ShAS: §

R L

50 —
XL=].OQ

e

Xo=20Q

59.

(1) 0.05 mho, 0.206 mho
(2) 0.05 mho, 0.0425 mho
(3) 0.2 mho, 0.206 mho
(4) 6.3 mho, 0.05 mho

T Secht Rae Shta whaema X, @i
sfraren Z R, @ @ We g@ Seed
V &t weaadt r gl | et S R |
el 8 =afa sitwa wfF 2

V2Z VzXL

™ x5 X2
V23[Z2 X2 @ V231Z2 X2
X;

3

20

87.

58.

In a series LCR circuit with an
ideal ac source of Erms = 50 V,

frequency f =§n9 Hz and R = 300 Q,

the average electric energy stored
in the capacitor and average
magnetic energy stored in the coil
are 25 mJ and 5 md respectively.
The value of rms current in the
circuit is 0.1 A. On decreasing the
frequency of the applied ac
source

(1) peak value of current
decreases.

(2) peak value of current
increases.

(8) peak value of current first

increases then decreases.
peak value of current first
decreases then increases.

(4)

For the ac circuit shown in fig.
the susceptance and admittance
are respectively

@

R L

o

50 =
X;=10Q

59.

(1) 0.05 mho, 0.206 mho
(2) 0.05 mho, 0.0425 mho
(3) 0.2 mho, 0.206 mho
(4) 6.3 mho, 0.05 mho

A coil with inductive reactance
X, and impedance Z is connected

to ac mains of rms voltage V. The
average power dissipated in the
coil is

v
® ‘ff @ —2=
vzr—zz 5
X;

39



60.

61.

62.

39

6 V i 30t ¥ I @ et 12 A
T Rt 9T 3mela wdt @ | 99 =
FSo! 1 TH FUIE F Avitsn o e
AT 8 T Hee-HuiT F 59 GaH
W 6V =1 "rer g aeear H1 yead]
O (ac) |G SR STET @ A I8 I
e @ T witey o m, fega ames s
(emf) & WY Hel § ? | 39 99y F
R & R fow ¢ wot § ¥ B a1 9@
TER?

(1) e H R aEa e |

(2) gy d URE IR 0.5 Q% |
(3) vy R sfmm 0.5 Q2 |

(4) wiwy & 1 wrex g 4w 12402 A
21

T TG % fore srerfies w6 Rt
Feferat & H it G wuw: Np aon
Ns 2 | fodfas % Rl m & die R,
I 2 | geRR ¥ R wafd
feramen 2

N N )2

NS NS 2
om0 1

It Afem F K, L t§ M 391 &R
HAS: 80000 eV, 15000 eV W& 3100
eV & | Kp fafmoil € aoneed (o
A = = Ao 5 safla =@
G STERT foha T B) Bt

(1) 0.190 A 2 0.162 A

(3) 0.179A (4) 0.709 A

|
|
|
|
i
|
|
|
|
l
|
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60.

61.

62.

An inductor coil joined to a 6 V
battery draws a steady current of
12 A. When this coil is connected
in series to a capacitor and an ac
source of 6V rms voltage is

' applied across the coil-capacitor

combination, it is found that the
current in the circuit is in phase
with the emf. Which of the
following statements is NOT
correct regarding this circuit ?

(1) The net reactance of the
circuit is zero.

The resistance present in the
circuit is 0.5 Q.

The impedance of the circuit
is 0.5 Q.

The rms current in the circuit

is 12A/2 A.

@)
3
(4)

The number of turns in primary
and secondary «coils of a
transformer are Np and Ns
respectively. A load R; is

connected across the secondary.
The reflected impedance for the
transformer is

N N )2

NS NS ;
3 R;= (N_J R;, @ R,= (N_pj R;,

P.
If K, L and M energy levels of
platinum are at 80000 eV, 15000
eV and 3100 eV respectively. The
wavelength of KB radiations
(when platinum is used to emit
these radiations) will be
(1) 0.190 A 2 0.162 A
(3) 0.179 A (4) 0.709 A



63.

64.

65.

w Wt s Fedlt B 250 pf &
e g et emafa & fo wefa
(o) T i | = gt B W
gt ¥ fidfe @t & safa ¢ &
e 55 pf $ TiEr AEES B ¢ |
el 1 w-uiiar

(1) 30 pf (2) 10 pf

(8) 50 pf (4) 100 pf

T <A v I A To g T FIESIeH
O] A T T ST | @ an fRR
TET 2, ¥ AU TR & | g h
g Fgan e S fes e
STTEATEY (Yot a1 HifIR) TR & Hebell
2 (JH 1 A = FIEFISH T
S W)
(1) 10.2eV
(3) 13.6eV

(2 204eV
(4) 5.1eV

T TN H o JFEne § ARG
e 8, T M §oH R qE Sl
FEEME A M + A TH H
A vereen & | AR gE St e |
IR AT TF THAY Th BleH &
ST GRT GO B R SRR 3
wel # gt = S =fen, el
T o 3 farm 3 R 2

|
l
|
|
|
|
|
!
|
|
l
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63.

64.

65.

A radio frequency coil is tuned to
a certain frequency by a 250 pf
capacitor. To tune this coil to the
gsecond  harmonic of  this
frequency a capacitance of 55 pf
is required. The self-capacitance
of the coil is

(1) 30 pf
(3) 50 pf

(2) 10 pf
(4) 100 pf

A neutron moving with speed v
makes a head on collision with a
hydrogen atom in ground state
kept at rest. The minimum
kinetic energy of the neutron for
which inelastic (completely or
partially) collision may take
place, is (assume mass of neutron
= mass of hydrogen atom).

(1) 10.2eV (2) 20.4eV
(3) 13.6eV (4) 5.1eV

An atom is capable of existing in
two states : a ground state of
mass M and an excited state of
mass M + A. If the transition
from ground to excited state
proceeds by the absorption of a
photon, what must be the photon
frequency in laboratory where
the atom is initially at rest ?

Ac?
1) v= h

) v=é}‘-?(1+§Aﬁ)

AcY . A
3) v= i 1+M)

Mec?
4 v= h
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66.

67.

68.

69.

39

p HEE F AW @ I S T BT
AT TARA $ AT F T 2 947
FEAH R % GHAE HT 208 T
B | 98 WIH ST Z = 3 % T TS &
I 3R T TR HET H GRywor FHe
? | TS HT A 3 AN | 39
e % fo ar sl Y sogE o
W n &1 98 oW S e e 6
B ggioe v ) vew @ %
TTHT S R, B

(1 5 2) 25

(3) 50 (4) 55

W R w1 o g9 R
T@eed 100 nm 91 200 nm ¥ T
3, TENIfaS TESieE 19 % & gl
R fad § | 99 @ 5 weft gy g@
FeeT | E @t A2 @ 1E = o aores]

% fore wfoest grr s e @ 2
(1) 112nm, 110 nm
(2) 122 nm, 103 nm
(3) 135 nm, 105 nm
(4) 100 nm, 150 nm

afe it g % T ¥ Reeft
T % T frget fadiss oRo @ st
Reo 311 AT 5T % Tire et
fradis @ @ ww F gemE au
QRHTY] % TR ST ST U7 2
@it @ 2=

@ l1-a (4) é

T difead ] % fe wem /ifvm
FaEqT 3P ¥ g e 3S H ¥ H
f s 100 ns & | IR e
! T 589 nm ¥ | 3@ THEAU F
T Wi e (I gt )

fore o wm s fr ife 2
(1) 108 Hz (2) 10° Hz
(3) 107 Hz (4) 104 Hz

|
l
|
|
!
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66.

67.

68.

| 69.

A particle known as p meson has
the charge equal to that of an
electron and mass equal to 208
times the mass of the electron. It
moves in a circular orbit around a
nucleus with proton number Z = 8.
Take the mass of the nucleus to be
infinite. Assuming applicability of
Bohr model for this system, the
value of n for which the radius of
the orbit is approximately the same
as that of the first orbit of hydrogen
atom will be ,

Q) 5 2 25

3 50 (4) 55

A beam of ultraviolet radiation
having wavelength in the range
100 nm to 200 nm is incident on a
sample of atomic hydrogen gas.
Assume that the atoms are in
ground state. Which of the
following wavelengths are expected
to be absorbed by the sample ?

(1) 112nm, 110 nm

(2) 122 nm, 103 nm

(3) 135 nm, 105 nm

(4) 100 nm, 150 nm

If the Rydberg constant of an
atom of finite nuclear mass is
aRo where Rwo is the Rydberg
constant corresponding to an
infinite nuclear mass, the ratio of
mass of electron to the nueclear
mass of the atom is

O R

a
B 1-a “) é

A sodium atom in the first
excited 3P state has a lifetime
100 ns for decaying to the ground
of 3S state. The wavelength of
the emitted photon is 589 nm.
The corresponding line width of
the transition (in frequency
units) to a rough estimate is of
the order of

(1) 10% Hz
(3) 107 Hz

a—1
a

(2) 10°Hz
(4) 104 Hz
j o



70.

71.

72.

73.

74.

i 28, , % fe S, LA J & WM

Fa R |

(1) L=2,8=1/2,J=5/2

(2 L=0,8=1/2,J=1/2

(3) S=0,L=1,J=1

(4) L=0,8S=1/2,J=3/2
@me%mm
2D,, & TRH F B ESEMITes
Fofg G 1 g TH 8

(1) 1.56x 1034 Js (2) 3.12x 1034 Js
(3) 4.68x 10734 Js (4) 6.24 x 1034 Js
HifeTm T & 3p qUT 38 TR & Sl
AW 2.1 eV & | 3p TR &+ fom-wefi
o faraTed o g & IeHe TaTd e
6 A a0 & I Bt € | 3p T H

forames @ @
1) 2eV (2 0.2eV
(3) 0.02eV (4) 2x103eV

QFF»He-Ne'@ﬁRﬁ3sﬁ2pa$
THA ¥ 632.8 nm AURE FH AN
Ieaeld At ® | AR 2p W H St
15.2 x 10-19 J & A JawES A S

2 (3 ifa 7 wm)
(1) 10.5eV (2) 11.5eV
3 2.1eV (4) 4.2eV

wga ST e § T S @ Sived
AR NN TRATE A=A |
& R A N T e S R,
freeht St E, 3 3 & 71 Nox T ISR
St B, &t o 3 @ | 99 T 3=
St v YW S e § WA
H1 R 79 TR A = 550 nm H B
Seatia it & | 98 o fe w g
NN, =2 3T 8

Ex

EO
(1) 600K (2) 3600K
(3) 37830 K (4) 30800 K
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70.

71.

72.

73.

74.

Find the values of S, L and J for
state 25,9

(1) L=2,8=1/2,J=5/2
(2) L=0,S=1/2,J=1/2
3 S=0,L=1,J=1

4) L=0,S=1/2,J=3/2

Possible value of total electronic
angular momentum of a one
electron atom in the state 2D, s

(1) 1.56x 1034 Js (2) 3.12x 10734 Js
(3) 4.68x 10734 Js (4) 6.24 x 10734 Js

The energy difference between 3p and
3s levels in sodium atom is 2.1 eV. Due
to spin orbit coupling splits of 3p E,-ve],
two emission lines differing by 6 A are
obtained. The splitting of the 3p level
is approximately

(1) 2eV (2) 0.2eV

3) 0.02eV (4) 2x103eV

In a He-Ne laser the transition
from 3s to 2p level gives a laser
emission of wavelength 632.8 nm.
If the 2p level has the energy
15.2 x 10719 J, the pumping energy
required is (assuming no loss)

(1) 10.5eV @) 11.5eV

3 2.1eV (4) 4.2eV
Consider a sample containing a
large number of atoms which is in
thermal equilibrium at temperature
T. Let a number N_ of these atoms

are in their ground state with energy
E, and Nx atoms are in a state of

higher energy E. A 'photon of
wavelength A = 550 nm is emitted
when an atom from the excited state
returns to the ground state. The
temperature at which the ratio
N/N, =2is approximately.

Ex

EO
(1) 600 K (2) 3600 K
(8) 37830K (4) 30800 K
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75.

76.

71.

39

T AW ® T A = 1153 nm W &Y
raftr amgf il 1014 F 8 WM §
A 3 fg Fem wEgd A @

1) 3m

(2) 1.44x10"m

(3) 4.3x10°m

(4) 48 m

wi-es wEm #§, 9@ % e
w1 T 49 Z-9§ % ogfem wnivd
1.4 T/mm R0 P SaUr@l &
T B A 8 | SR o
M o & e g A e § <er
W = 35 cm & | TERAT B I
750 m/s & | SHRIT BT TAUET b TAH
B wre P T T fhat gt d |
frenfaged ?

e & =l & TR w1 FEEE
1.8 x 102 kg, pg = 9.27 x 102 J/T
a1 98 OF & T &7 yauar dB/dZ,
ot =T W Teme A T B 1)
(1) d=0.08 mm

(2) d=0.04 mm

(3) d=8x10%m

(4) d=4x10%m

s g S wE v@m 3§ 5000 A
6 gt Y@ 1 feyures Wera e s
% | Ddier %1 fdteT 1.1 x 103 A
2 | NETEH JFAH GEHIY & H A 8
(1) 9.42 mT 2 9.42T
(3 9.42kT  (4) 52T

|
|
|
|
|
|
|
|
l
|
|
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75. The

76.

71,

short term frequency
stability of a laser at A = 1153 nm
is approximately 8 parts in 104,
The coherence length of the laser
is

(1) 3m

(2) 1.44x 10" m

(3) 4.3x105m

(4) 48 m

In a Stern-Gerlach experiment, a
beam of silver atoms passes
through a magnetic field gradient
of magnitude 1.4 T/mm that is set
up along the Z-axis. This region
of magnetic field gradient had a
width W of 3.5 cm in the direction
of ‘original beam. The speed of
atoms is 750 m/s. By what
distance d have the atoms been
deflected when they leave the
region of the magnetic field
gradient ?

(Given the mass M of silver atoms is
1.8 x 1072 kg, pg = 9.27 x 1024 JIT

and assume the field gradient
dB/dZ has the same value
throughout the length W)

(1) d=0.08 mm
(2) d=0.04 mm
(3) d=8x10%m
(4) d=4x108%m

In a normal Zeeman Effect
experiment spectral splitting of
the line at the wavelength 5000 A
is to be observed. The
spectrometer has a resolution of
1.1 x 10-3 A. Minimum magnetic
field needed is
(1) 9.42 mT

(3) 9.42kT

(2) 9.42T
4) 52T



78. HIETeE F W& W IATRA! 6 NSW it

79.

80.

81.

W 2 7 s69 Afenaies X-fww
QA hit qureed Tt s € | aney o
T I i afrenaiies deen o
T BT @ S HlaTee § gy % HRO
? | K, TEmeit f aoree 178.9 pm
(FEee & o) a9 143.5 pm (377Rg
% form) § | SieTee ¥ R e den
Z,, = 273 | 31YfEg & fore ei7 g 2
(1) 30 (2) 32

(3 29 (4) 36

-+ wve ¥ e qiftawm
HHA 3P — 3S 1 3 @iail § fgre

g & 8 589 nm Y@ 3P, - 35,

HHEI ¥ qA 589.6 nm Y@
8P, — 3S,, TFUM F G 2 |
Hifsam oy § sreh serRil gR seh
S& 7fd & fonfia surh b &3
2 (ug=5.79 x 1073 eV/T)

(1) 18.5mT (2) 18.5T

(8) 9.25 mT (4) 95T

aﬁﬁﬂqmﬁwm@nzpslzg |
T goo1 9h1 &1 § e arareen Reaft
SuaraESAl # fqifea gft 2
(1) 1 (2) 2
3 3 4 4

P, T H TH TEW] H gEHE

T (ae et ) 2
onf  @f
@z  @nf

I
|
l
l
l
|
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78.

79.

80.

81.

A cobalt target is bombarded
with electrons and the
wavelength of its characteristic
X-ray spectrum are measured.
There is also a second fainter
characteristic spectrum which is
due to an impurity in the cobalt.
The wavelengths of the K, lines

are 178.9 pm (cobalt) and 143.5
pm (impurity) and the proton
number for cobalt is Z., = 27. The
proton number for impurity is

(1) 30 2 32

3) 29 (4) 36

The spin-orbit effect splits the 3P
— 3S transition in sodium into
two lines 589 nm corresponding
to 3Py, — 38S,, and 589.6 nm

corresponding to 3P, — 35, /5-
The effective magnetic field
experienced by the outer
electrons in the sodium atom as a
result of its orbital motion is
about (ug =5.79 x 10~ eV/T)

(1) 18.5 mT (2) 185T

3 9.25 mT 4 95T

The ground state of the chlorine
atom is 2P,,. In how many
substate will the ground state
split in a weak magnetic field ?
(1) 1 2) 2

3) 3 (4) 4

The magnetic moment of an atom
in the 3P, state (in Bohr-
magneton) is

39



82.

83.

84.

85.

86.

39

K, X-Rew wieft 6t e dee |
St (Z — 1) % 91 A 39 G g < Il
@ EREER )

(1) EK,) =(13.6eV) (Z-1)?

@) EX,) =(10.2eV) (Z-1)2

(3) EXK,) =(10.2eV) (Z— )2

4) EK,)=(13.6eV) (Z- 12

w e o1 6 39 A I
Fal &R # HofiE Rt W THR @
1 R (Tt dehal & e 74 E )

®o=n2 @ o=1\[3
2

3 o3=32IE' 4) m=32%

B agﬁ * fou st wfier (@@

T % UE} ) 36 THR & Sl B (Fehal

& yafa i § 1)

W) FO) =390+ D

2 FJ)= 4:;10 JJ +1)

) FJ)= 8:510 \IT+1)

@ FQO) =gy 9

w Red S W 4358 A @1 g
TS 5o TR B | 4447 A W TE TH
Ya Mfya Bt R | T e e iR |
(1) 199 cm™! (2) 209 cm™!
(3) 460 cm™! (4) .269 cm™!

83, , FTE o TH A & U A= g
T a1 F IO ST HA: &
(pB@I'{ﬁﬁﬁqﬂﬁsﬂﬂﬁmT% )]
(1) 2,794 (2 2,Tpg
() 1,7.94pg (4 4,9pug

82.

83.

The energy of a K, X-ray photon

is given in electron volts in terms
of Z — 1 by the formula (Z is
proton number.)

(1) EXK,) =(13.6eV) (Z-1)?
2 EX,) =(10.2¢eV) (Z-1)?
(3) EX,)=(10.2eV) (Z— D2
(@) E(K,)=(13.6eV) (Z-1)12

The angular velocity of a diatomic
molecule in its lowest non-zero
energy level is given by (here
symbols have their usual meanings)

h h
® 0=\2 © o=1\[3m
\/2h? h

The energy equation for a rigid
rotator (in terms of wave number)
is given by (here symbols have
their usual meaning.)

W RO =g 30+

@ F@) =g d0+D
@ F@)= g;};-I;\JJ(J ey

A
@ FQ)=far 9

. A sample was excited by 4358 A

line of mercury. A Raman line
was observed at 4447
Calculate the Raman shift.

(1) 199 cm™! (2) 209 cm™!
(3) 460 cm™! (4) 269 cm™!

. The Landge g factor and the total

magnetic moment of an ion in
83, state are respectively (ug

refers to Bohr magneton)
1) 2,794 pg @) 2,7pg

@) 1,794p; (@) 4,9pg



87.

88.

89.

90.

T TEOTHII 319] Bl oW e X e
TYH YU TR d IR i § ATawTH
et H g § (T p wwE
FHH, o TTHidh BT S Ighi
a1 d 371 IR i R )

2 . 2
v 2L @ 2-oud

a2 q2
@i @ 2
T et 1] g 5l o E 2,
% foe wivfir g3 iy srtedies

F FEAH (m) a1 FArRfeE o) A
Tirehi & A gt (d) Fugi H R

2 .
md-b @) \md2E

® /75
(4) \/2md2E

T NMR wnT #, e st difer
34 MHz W Qe Fa1 & 7o Tt
T 1 1R witvest & wregion TwmeT §
I IR BT R T W g
&9 B, FTIRE 0,78 TR | g o 5
B, @0 B, @ R § & e sen
YT TEH p_ ' 1.41 x 10726 J/T
&, 7@ B,_, 1 i 3

(1) 19T (2) 51 mT

3) 19mT (4) 42 mT

I=: Fh AT T 6 Theh BT
% T T 98 S S o gen A @

W 8B o) 5
@& =

md2E
(6] 4

Tr—— L S “e— o— —
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87.

88.

89.

90.

The ratio of energies required to
excite a diatomic molecule to the
first vibrational and to the first
rotational level is (here p is
reduced mass, ® 1is natural
angular vibrational frequency
and d is distance between nuclei)

opd? 2 - opd?
s e
opd? opd?
@) o @ 45
The angular momentum of an
oxygen molecule having

rotational energy E, in terms of
atomic mass (m) of oxygen and
the interatomic distance between
oxygen nuclei in molecule (d) is

1) L“% @) \mdZE
@&\ 222 (4 \zmaE

In an NMR experiment, the
radiofrequency source oscillates
at 34 MHz and the magnetic
resonance of the hydrogen atoms
in the sample being investigated
occurs when the external
magnetic field B, has

magnitude 0.78 T. Assuming that

]_3)‘ext and ]_3)in are in same direction

and taking proton magnetic
component p_ to be 1.41 x 1026

J/T, the magnitude of ﬁint is

(1) 19T (2) 51 mT
(3) 19 mT (4) 42 mT
The fraction of volume

unoccupied in the unit cell of the
body centred cubic lattice is

O PN
@8z

39



91.

92.

93.

94.

39

2 A amed i X-fril & T wWa
T freea @ fada § fgdia =ife =
3fay fres 9@ @ 30° WU W AT
BT 2 | STereh et o A g @

(1) 0.1 nm (2) 0.2nm
3) 0.4nm (4) 0.8 nm

Ife amufea X-fewit %1 @ wRm k @
a1 G U Wi ek afes & a9 S
¥ foem =) 39 wor foran s s B
1) E+G=0

@ 2k-G+G2 =0

@) 2k-G+k2 =0

@ k-G=0

9% UfEY S F@ 19 [m, n, p] B
el o (h, k, 1) # 9me S 6 sgAfa
R

(1) hm+kn+1p=0

@ hm+kn+lp=3

@ E+p+s=0

49) hm=kn=1p

W s WRER A gl ad
qYFha TUEEY N waam T@st @
fafifa 2 | ¥ Ioe & fore smgfa v
¥ FOE 1 TS g(v)=%qgﬁﬁ=n
ST ] (V= & 1 am) | 58 e
T % forg it w g

Vp (feas amafr) @
VS VS
) B @ 5,
2V, v,
C) @ 4
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91.

92.

93.

94.

The second order maximum in the
diffraction of X-rays of 2 A
wavelength from a simple cubic
crystal is found to occur at the angle
of 30° to the crystal plane. The
distance between lattice planes is
(1) 0.1 nm (2) 0.2nm

3) 0.4nm (49) 0.8 nm

If -]; is the wave vector of incident

X-ray and Gisa reciprocal lattice
vector, then the Bragg’s law can
be written as —

1) k+G=0
@ 2k-G+G2=0
@3) 2k-G+k2 =0
@ k-G=0

The condition that permits the
lattice direction [m, n, p] to be
found in the lattice plane (h, k, 1) is
(1 hm+kn+1lp=0
(2) hm+kn+lp=3

h k 1_
3) ot et 0
(4) hm=kn=1Ip
Consider a linear lattice
consisting of N  identical

equidistant atoms separated by a:
For such a lattice the density of
vibrations in frequency space is

given by g() =%‘8‘ (Vg = sound
s

velocity). The maximum vibration
frequency Vp (the Debye

frequency) of atoms in this lattice
is

Vs VS
™ 5 @ 32,
2V, v,
@ & &) e



95.

96.

97.

98.

s feffie 3| ¥ fog, =@ i w
e fafdre S =1 e afReen o
T 19 o 91 TREd 56 ThR 2

@D CypxT® (@ CypocT!
3) Cyp,xT2  (4) CypocT3

TF HH FoagE T F T 0 K ®
ARG JIRdl or 8 (U, N e
s it fifera g 6 0 K ke
eIl & 7T V 590 719 1 A B)
10U 9U,

(1) B=—gy 2 B=

2U, U,
@ 3v G
e o fferfa gaa sawei e 1 e
T NS T wer fea W, dt gwen
Tt arg —

(1) 4% U & 5 |
(2) 8% Uik § /R |
(8) 4% U AT |
(4) 8% U § T

(8]

uTg3it % 7T g am T w R s
% RIS U B G a9 T F
o 30 YRR SFa T3 <1 ahaT 8

95.

96.

97.

For a two dimensional solid, the

lattice specific heat at low
temperature in Debye
approximation varies with
absolute temperature according to
(1) Cyp,cT® (2 CypocT!
3 Cyp, = T2 (4) Cyq, T3

The bulk modulus of a free
electron gas at 0 K is (U, is the
kinetic energy of a three
dimensional gas of N free
electrons at 0 K and V is the
volume of this gas)

10U, .

1) B=—gy @ B=75y
2U, U,
@ 3v @ v

If the number density of a free
electron gas in three dimensions
1s increased by eight times, its
Fermi temperature will

(1) increase by a factor of 4

(2) increase by a factor of 8

(3) decrease by a factor of 4

(4) decrease by a factor of 8

The electronic component of specific
heat of metals at absolute
temperature T in terms of Fermi
temperature Ty can be expressed as

2 T3
@) €y =5 Rig-
2 T\3
@chs="2r (T—)
2_ T
(3) Cve—%RT—
~?R, ,
@ Cumgy?
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39

Hif-U wiew d, 3ca SR e $
e 7w a8

P sn;:a_'_ cos o.a = cos ka

&t Ghat & yafer e § | 59 g
¥, g P<<1 % fou fam e
FugH k = 0 WHAT HIAF B

Ph? _Bn2
2maZ @ E_mﬁl2

Ph2 2Ph?2
4ma? (s ma?

1) E=

(3) E=

= fefdfia amter s w e =t |
om foqal S &% HM W T TR
AR hH TS Tl A F IRE Berh
ST figm TR R S A b
FTHEATAR | bHI A 3
@) V2 @ 2

3 3 @ 3
wh 3| % fou fagmw @&y Ek) =
E°+Asin2(%)@tﬁmmm%aﬁ

E, a1 A, fraars & qun a e S
? | T o & it frgat st $

et T Eg S R
1) Vg#% (2) Vg:%
@ vy=3r @ v,=0

w frea ¥ S o § wwA f S,
fq@q Geg E=E_ - 2A cos ka gRI
vt ® (E,, A 9 a Fraars 9) 3@ g H
e 8
1) 2A
3) 2E,

@) 4A
(4) E,—A

99.

100.

101.

102.

31

In Kronig-Penney model, for
delta function potential we obtain
sin ca

P—a;“ + cos a.a = cos ka

where symbols have their usual
meanings. From this result, with
a positive P<<1, the energy of the
lowest band at k =0 is

Ph? Ph2
() E= 2ma? (NS ma?
Ph2 2Ph2
(e T= 4ma? IS ma?
Consider a two dimensional

square lattice. The kinetic energy
of a free electron at a corner of the
first Brillouin zone is larger than
that of an electron at the mid-point

of a side face of the zone by a factor
of b. The value of b is

@) 2 @) 2
3) 3 @) 3

For a solid the dispersion relation
k

is given as E(k) = E_+ A sinz(?a)

where E_ and A are constant and

a is the lattice parameter. The
group velocity of an electron at

the second Brillouin zone
boundary is
a 2a
@ vg5h e =y
a
3 Ve=9h 4) vy = 0

The energy of an electron in S band
of a crystal is given by the dispersion
relation E = E, — 2A cos ka E, A
and a are constants). The width of
this band is
1) 2A

3 2E,

@) 4A
(4) E,—A
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Tk HeUAE N JHR FEeF &
TS T $AagHI o forg E §9F k ey
E =c + ak2 & fean Sirar 8 9@l c @1 a
Fraare g e gehia &3 B 3 oAl ol
HE