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Which one of the following
statement is NOT  correct
regarding electromagnetic wave
propagation ?

(1) The ratio of E to H in uniform

. H Jop
plane wave is o + jws

—
No component of E and H is
along the direction of
propagation of the wave.

— —+
The vectors E , H and
direction of propagation form
a right handed vector system.
The amplitude is same over
planes normal to ropagation
direction but the phase varies.
(6) Question not attempted

Consider the following statements :

(A) Maxwell's equations for a field
in empty space are covariant
under Lorentz transformation.

(B) Maxwell's equations  are
Lorentz invariant.

Select the correct answer from the

fullnwin options :

()

(3)

@)

(1) v (A) is correct.
(2; Dnlﬂ' (B) is correct.
(3 (A) and (B) are correct.

(4) Both (A) and (B) are not correct,
(5) Question not attempted

Which of the following is NOT
correct about intrinsic impedance ?

Ho
€o

perfect dielectric, n = ‘\E

conducting medium, n =

op
\ e

partially conducting medium
Y )T

1=\ ¢ +jwo

Question not attempted

(1) free space, n, =

(2)
(3)

(4)

(5)
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(1) P, r* % @R a1 P, r—* % AN
TTE R |

(2) P,r* % 3iguR au1 P, r2 % 3R
AT ¢ |

(3) P, r? % ygEw a1 P, rt &
FHEN qEEa 2 |

(4) P, r? % AR a4 P_ %% FER
T2 |

(5) FFaRa ¥
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(1) /3, @ 3\, ;
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3

4.

5.

The total power radiated by an
oscillating electric dipole is given by —
(symbols have their usual meaning)

1 Ppo®
(2) 4ne, 3ct

1 Ryt
4me, 3¢’

%,

®
=

(4)

4ne, 3¢

Question not attempted

If P, and P, are Poynting vectors
for induction and radiation fields

respectively then

(1)

P, varies as r* and P, varies
as r4

P, varies as r* and P, varies

2)
" asr?
(8) P, varies as r? and P, varies
as r?
(4) P, varies as r? and P_ varies
asr2

(6) Question not attempted

| 6. H.' n, is the number of electrons /

‘m?, then the critical frequency for
-}hmp&gatinn of electromagnetic
waves in plasma is given by —

1) 3n, @ 3\[n
(3) 6ng @ %ng

(5) Question not attempted




R v gomE S 6 e F e
100 V em™! &1 faregm &= ey v w
0.2 T w64 &3 &1 &1 97 ST 1 U
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(1) 5x10%m/s (2) 5 x 10 ;s
(8) 5x10°m/s  (4) 6 x 10 n‘i{_s
(5) Haifa s
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W 8 g e F aniegw F
Fae T o wEd 6 Rafw §
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(1) 1:1

3 1:2 @ 8:1
(5) HATaRa w9
THEAH w9 F T ﬁgaﬁmm
smfe®  dAfed  fm (retarded

potential) & i a&t wdfe ¥ (vt
& [T 31 §)

(2)2:1 |

@-P-7) cff-ﬁ.-x:_r*) =
@) A= e ——p=—n |
(k=B-r) (r=Pr) |
ke 1 - S
@) A= ——p= .
“e+p ) e ;
k
@ ake—E_, ke
@-B-7) c-Bp-r) |
(5) FreIRE ¥ |

If a mass spectrometer is used with
100 V em™! electric field between
plates and a magnetic field of 0.2 T,
what would be the speed of an ion that
can pass through the velocity selector ?
(1) 5x10'm/s (2) 5x10%2m/s
(B8 5x10°m/s (4) 6x10% m/s
(5) Question not attempted

Radiation pressure in the case of
perfect absorption and perfect
reflection of parallel beam of
radiation by a surface perpendicular
to the direction of propagation of
electromagnetic waves are P, and
Py, respectively. The ratio P,:Ppis-

() 1:1 2) 2:3

38 1:2 (4) 3:1

(5) Question not attempted

The correct equation for relativistic
retarded potential for uniformly
moving point charge are : (symbols
have uaual meaning)

4m:

1) A=—Lke ke §

R e S o
r-=P-r) (=P-r)
@ a=2—L . ke 1
(r+p-r) (r—p-r)
ke E’ ke

4) A=

(5) Question not attempted
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(1) 0<|rf<1

(2) 1<8<=

(3) T af « i ford & o wfEm @
TEAR |

(4) 1+t=C

(5) IFgeIRa ¥

o % wefdfa o9 x — y o # raftda & 7

U g &7 B(t) = 0.1 tT 3@ ®&F W

e H 110w 2 Q% SRS ®

Sreearati % afEm V, 3V, FE: E

(9 %1 G%e 3 m% R, BRA t SFUSHE )

X X g ox %
A

x x v! X x

x X 10 % |x

T
®x o ® V; xXx X

(1) V, =100 mV, V, =300 mV

(2) V, =800 mV, V, =100 mV

(3) V, =100 mV, V, =200 mV

(4) V,=200mV, V, =300 mV

(5) G ¥

Yo WA 3 Ael o IEw e SEER
A1 & A S A A | T o >> o, T
r — 0% fore e wehof w1 dawe 3 forg
=9 & T (7 Wi & | 37 §)

Sm:ﬁ w W
o et5(E

8 nrg [ﬂ]4
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n

(@) 6p=
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10.

11.

12.

Which one of the following
statement is NOT correct 7

(Here T is reflection coefficient, S is
standing wave ratio and Tt 18
transmisgiu coefficient)

(1) 0=<|I'l=1
(2) 1s8Ssw
(3) T and t both are dimensionless
and may be complex.
(4) 1+t=T
A3) Question not attempted
l::[‘Eue loop shown in figure is located
in x — vy plane and a magnetic field
:Bft) = (0.1 tT exists in the region.
_The voltage magnitudes V, and V,
cagross the 1 Q and 2 Q resistors
will be respectively :
(The area of the loop is 3 m?, time t
is in seconds)
ST

x ]

wl x Vo x |x

) %l ® 1p X |x

' % X M\r X x
‘@) V,=100mV,V, =300 mV
®) V,=300mV,V,=100mV
43) V,=100mV, V,=200mV
(4) V,=200mV,V,=300mV

(5) Question not attempted

In case of Thomson scattering, charge
behaves as if it was free, then for
@ >> w, and r — 0, for total scattering
cross-gection, we have (Here symbols
~have their usual meanings)

o 8 mr- 4
Py 0w
& or="3 [m_u)

< 2
) or=—p o)
el T 3 )

o)

(5) Question not attempted

8n
(3) c:.[.=?r§

in
(4) op="3 15




13.

14.

15.

IohA A9 &7 1, v Rt s f
IFH YT W AW TS

amafe % ferg e g B s

(1) 3°C (2) 10°C

(3) 20°C (4) 27°C

(5) Jrgwiied

fem & fewrd m whww & 2 el D,
D, ! g awd Fw: 1 pA T 2 pA E |
D, @& D, # 3v¥is dieedl WOH 8
100 V & sU=R 8 | afe V = g0 V.2 At
TAF BETE % forl e R (R R
méngmﬁaihm%mz}“ |

Fo————

' Dl'ZY Vi
v +
l ng'ZY Vs
b "
(1) 1.0 pA, 1.0 pA [
(2) 1.0 uA, 2.0 pA '
(3) 2.0 pA, 1.0 pA
(4) 2.0 uA, 2.0 pA
(5) st e
T B! g U S uaiEa S e
T % T UF FEEE TARY T W
wIewHTE et B | vt yeameema faas k|
iléﬁﬁﬂzaﬁﬁmzﬁmhﬁx@ﬁ
= et @ o soE 9w @ ok | %
AR A R | e W A R

(1) I-\fneukx
(2) 2l4|m ey kx
(3) 4I-,hrr:0kx

|
(4) mwg’faﬂmﬁ‘iﬁ;ﬂamm{
|

Tl femman & |
(5) IrfmitE we

13.

14,

15.

In the reverse bias region, the
reverse current of a silicon diode
nearly doubles for every ___

rise in temperature.

(1) 8°C (2) 10°C
(8 20°C (4) 27°C
(5) Question not attempted

The saturation currents of the two
diodes D; and D, in the circuit
shown in Fig. are 1 pA and
2 pA respectively. The breakdown
voltages of D, and D, are same and
are equal to 100 V. The current for
each diode if V = 90 V are
respectively. (Assume that D, and

D, are silicon diode with n = 2)

+ e
[ Dy Vi
v

l 0.

1.0 pA, 1.0 pA
1.0 pA, 2.0 uA
2.0 uA, 1.0 pA
(4) 2.0pA, 2.0pA
(5) Question not attempted

A small bob is suspended over an
infinite grounded horizontal
conducting plane by means of an
insulated elastic thread of elastic
constant k. As soon as the bob is
charged, it descends by x and its
separation from the plane became
equal to [. The charge on the ball is

(1) lafre, kx
@) 2a[re, kx
(3) 4lr[ne, kx

(4) cannot be calculated as the
mass of the bob is not given.
(5)

Question not attempted

Vi

(1)
(2)
(3)

43



16.

1?"

18.

43

w gof aon Rt % fou, mer P
farg wa Tiefraes <fifer 3 wea =i wed o
dieear 20 V & | &s wiatg 260 Q & a4
s 3 Wiy 20 Q 2 | €t s g/

£

(1)1;1;EA (2)$A

® L4 @ A

(5) I W

4 goie o Sitay # SR SEE 6 91
(knee) 9T 5 mA & U1 o g

wife &4 360 mW ? | fa Sz 9 VR
e @ gu, iy @ gifda =9 8 = W
Hea Tl Fftean © Fan | R
m:ﬁ

50 Q
——AAAA
+
12V Ry
(1) 5 mA, 60 mA

(2) 20 mA, 55 mA
(3) 10 mA, 60 mA
(4) 10 mA, 55 mA

(5) ARG W

= et g fermm Fife

T T iy —

(A) T aored # € © Seem B A5
FYF ETATE |

(B) ey %t Téf wger @ |

(C) Fae SAEHE F0TEY T E T Hal
2l

o HYA! & 999 il

(1) (&), (B) (2) (A), (B), (C)

(3) (A), (C) (4) (B), (C)

(5) IFHiE ¥

- +
12V S
“()

(@)

-3
()

: (B} Does not

)

16. For a full wave rectifier, rms

voltage between centre tap and
secondary terminal is 20 V. Load
resistance is 260 Q and diode
forward resistance is 20 Q. The de
load current is —

1 1
M TR @ 20 -
2 11

(5) Question not attempted

17 Zener diode in the circuit shown
“below has a knee current of 5 mA,
.and a maximum allowed power
““dissipation

of 360 mW. The
“maximum and minimum load
Ceurrents that can be drawn safely
from the circuit, keeping the
output voltage constant at 9 V, are

respectively —
500
P Ry,

5 mA, 60 mA

20 mA, 55 mA

10 mA, 60 mA

10 mA, 55 mA

(5) Question not attempted

A

| 18. Consider the following statements :

A clamper circuit —

(A) Adds or subtracts a de voltage
to a waveform.

change  the

waveform.

(C) Work on sinusocidal waveform

only.

Choose the correct statements :

@) (A), (B) 2) @A), B),(©C)
(A), (C) 4) (B), (O
(5) Question not attempted
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21.

22,

w fogeht w@fy gt & for, wafam
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? | 97 giftwer svafe Ieel faar #
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I = 20 pA % 99 =g &3 § yarfem
o Siren @ | weTeE # @ o & fam
HaTew 9r I B -

&) Toema o) bios A
(5) TG W

A i e fafeei gifier aiee 4§, 1,

HIAAE
+10V
p=100
51; 2.4 mA }2; 3.1 mA
3) 1.6 mA 4) 1.3 mA
(5) FATNA
frefafgr da s m s ad =i g 2
(1) H:rm%ﬁﬁmﬁ, forfa & foreaur &
g a2 |
(2) FoTeHS o, yada § e |
ol B 2 |

(3) AT YATE Siferd 8 TgE A g |

(4) FTHS TAMSIE  IEAE

(emitter follower) A uga B8 | |
(6) et e ) I
Iate wEs sAfufmm F oded ¥ |
Frefefen & & #l7 a1 sigr @t =9 & |
gofera 7 2 2
(1) Frfa sfemmn = =5 @mm 50 Q

ife i)

(2) YT A= = I (ST 100)
(3) 0T 9RT = &ga FH

(4) dieea @fey = th =y

(5) AT 9

e —— —— . re— - —

19.

20.

21.

22,

For a BJT, the common base
current gain o = 0.98 and the
collector base junction reverse bias
saturation current I, = 0.8 pA.

This BJT is connected in the
common emitter mode and
operated in the active region with
a base drive current Iy = 20 pA.
The collector current I, for this
mode of operation is —

(1) {LEEM (2) 1.01 mA

(3) 1.02mA (4) 0.99 mA

(5) Question not attempted

For the :ﬂﬁc{m transistor circuit

shown below, the value of I, is -
; +10V

(1) 2.4mA) (2) 3.1mA

(3) 1.6 mA. (4) 1.3mA

(5) Question not attempted

Which of the following statement is

NOT correet-?

(1) In positive feedback, distortion
in output increases.

(2) In negative feedback, stability

of amplification decreases.

(3) Positive feedback is used in
oscillator.

(4) Negative feedback is used in
emitter follower.

(6) Questien not attempted

In the context of common collector

configuration, which of the following

pairs is nof edrrectly matched ?

(1) output impedance = low

(about 50 Q order)

current gain = high (about 100)
leakage current = very less
voltage gain = less than unity
Question not attempted

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

43



23.

24,

25,

26.

43

CE (3wafm soes) sifufems &
Zifsre e =1 Sieear e 40 3R fafa
Aleear 20 92 & | 3@ fed F w9 A
IETN A & R et deear i
93:Fa9 (fed back) féan s =i 2
(1) 0.5k (2) 274w
3) 5= (4) 13
(5) FFeiE W
T JFED % for, dqw & 1 frfa wfriy
Feadafresgu et ?
(Vg = 0 T wfal™ r, & @ V, S5
aeea 1)
=i o)
g 2) ry 1
(1) (1 .—-ﬁf @ Vp
L
@~ @ r{l-%@)
=t
(5) It we
-2 vk (MOSFET) %1 e @ @
fores gus TAT T EHAR ?
(1) TR (2) garE
(3) ¥§= (4) =re
(5) TG ¥
fraeft = Pt wiftremn @ gaffam ddem &
m%ﬁﬁﬁﬁnﬁ%mﬂﬁqﬂ%"
giﬁiﬂr&m fRadt  fofa
wimmr  witamn
(A) ah?em—@vﬁ Lo AR
(B) gmr-Svft wgdt R | WAl g |
(C) dreear-udyy  wedt® | WAt |
(D) 9O-9IgE Y Hedl R | wWgdl R |
(1) (A) 2) (B)
(3) (O (4) (D)
(5) IraIRa WA

— — —— A — . . St ‘St S— —

23.

24.

25.

26.

The voltage gain of a transistor
amplifier in CE (Common Emitter)
mode is 40 and the output voltage is
20 volts. How much voltage must be
fed back to use it as an oscillator ?
(1) 0.5 volt (2) 2wolt

(3) 5 volt (4) 1 wvolt

(5) Question not attempted

For a JFET, the drain resistance in
the saturation region is given by —
(ry = resistance at Vyq = 0, Vp =

vl
@) ro[l-ﬁjz
&
V‘GS"|

Y
(3) (4) r0[1 “SJZ
132

(5) Question not attempted

Dual-gate MOSFET can
considered to be counterpart of
(1) diode (2) triode
(3) tetrode (4) pentode
(5) Question not attempted

Which of the following is NOT correct
about effect of feedback connection
on input and output impedance ?
Feedback  Input Output
Connection Impedance Impedance
(A) voltage- increased decreased
series
(B) current-
series
(C) voltage-
shunt
(D) current-
shunt
(1)

'y

o
=10

Vs

pinch off voltage)
VP 4
To

=]

be

increased increased

decreased increased

decreased increased

(A) (2) (B)
3 (© 4 (D
(6) Question not attempted




27.

28.

29,

10 mV, pp
1000 Hz E

30.

W AT EdE s A e A A

(2) %41 (Slew) =0
3) wwfmfmaRi=0

(4) HEEEE =
(5) FIaiE 9
99 zufe M@ Op-Amp Tk Yaus H
frfadeear 2 : il ’

k0

LY
i

i
N

(2) -6V
(4) -1V

e ma ofigy < Frta areean feat &ft 7
(Fash e =1 =nashg o et fimee
¥ frEt deear 10 mV ®)

100 k0
1 uF e
11
4]

(1) —m cos (2000 nt) V
(2) —n sin (2000 nt) V

(3) ~% cos (1000 1) V
(4) =2 rt cos (2000 t) V

(5) Irgeiiea we ‘

MOSFET & #ey #, freforfian 3 4 @ |

H1 o wE T R ?

(1) MOSFET 3fF w fam & ﬁr@
W 6 S HEA R |

(2) MGSFETqm‘fmﬁaﬁag%ih.

(3) MOSFET s Ushet g’iﬁil

(4) MOSFET #! % $ e |
e AET foha T Heha # | |

(5) ATRa 5

J'\l-\.

10

27.

28.

29,

30.

Which of the following is NOT
correct for an ideal Op-Amp ?

(1) Input resistance =m

(2) Slew rate=10

(3) Common mode gain=0

(4) Bandwidth =

(5) Question not attempted

The output voltage of the below
given Op-Amp aummh%%mpliﬂer i8
500 k0 e
+ 1 V e—ant—
1 MG -
-2V L— 'V
+3V 4
(1) 5V (2) bV
@ 1V 4 -1V

(5) Question not attempted
For the given circuit the output
voltage will be (assume input to be

sine wave of peak to peak voltage

of 10 mV) ke

>
Vo
i

—nt cos (2000 nt) V
—r sin (2000 nt) V

~5 ¢os (1000 t) V

(4) -2 mcos (2000 nt) V
(6) Question not attempted

In context of MOSFET, which one

of the following statement 1s

ineorrect 7

(1) MOSFET device can be used
as switch.

(2) MOSFET is a
controlled device.

(3) MOSFET is a unipolar device.

(4)

(5)

1 uF
I
1

10 mV, pp
1000 Hz

(1)
(2)
(3)

voltage

MOSFET cannot be used as a
resistor.
Question not attempted

43



31.

32,

43

o & weifa @ 5. SEvs Ty %
ferg faeft v, = 1.5 sit zum(a"raa)%a
ma@ﬁﬂﬂﬁmyﬁwmmﬁﬁm
ﬁw&qua;i’mwa‘im

V -i 10 volts &

3
~ 20k0
2.9 kni

ﬂl-l-‘
Valt) ::I

@y - 0
=10

W W

T i
{Valt) A9

-10 i |

|

(6) FgERayE O

Fretferfiam & & =1 &1 3w wdé gafera E 2 7

(1) Tafeufoes aesfim — &) vt srawemd |

(2) iRl aghiis — us et e
3 galt 31 (quasi) =R IrEEn

3) Astabl i‘gﬁﬁi a
T et 3 e 1 e 1R 1
(4) wfie fo (Rges) - %ﬁaml

AeearAl & fee s w2 | ]

(5) AT I

11

| 82.

31. For the Op-Amp -circuit shown

below, choose the correct output
waveform corresponding to the
input V; = 1.5 sin 20 nt (volts). The

saturation voltage for this circuit is
V... =+ 10 Volts.

Vin >_un.t
+
20 kQ

b2
[ 3=
Ak
Wi

Time

Time
(6) Question not attempted

Which one of the following pairs is

NOT correctly matched ?

(1) Bistable multivibrator — two
stable states

(2) Monostable multivibrator -
one stable state and other
quasi stable state

(3) Astable multivibrator — two
states, none of which is stable

(4) Schmitt trigger — only works
for sinusocidal voltage

(5) Question not attempted



33.

34.

35.

Tl =51 A, B, C %1 0% %o firmesd 1

v T e g
f(A,B, C)=:m(1,3,5,6,7) =
= feu mu FFTt F UEEE (product of

sums) ¥ § 1 &1 %o f(A, B, O).F
AR 7

(1) A+B+0).-A+B+0).-(A+B+0)-
(A+B+C)

(2) A+B+C)-(A+B+C)-(A+B
+C) - (A+B+0)-A+B+0C)
B A+B+C - (A+B+0) -
A+B+0)-A+B+0) I
@@A+B+0C - (@A+B+©) -
A+B+0C) <

(5) FE W

1 ford wu aefra stee T fam Hifs
(A +B)[AB+0)] +AB +0)

W 1S e ARa 7 ga (e 1)
T Frefia e w1 wshar 2 | g1 () @
TESIAT |

(1) AND 2 OR ¢
(3) XOR (4) NAND '
(5) rgufa yw= -
U 7% g &1 A (fan out)

(1) & ZR ¥ 39 PEsh (inputs)
TEE |

(2) AE WR (loads) i 5@ 2, @ g
=1 fori wftaferd (drive) T aHaT R |

(3) Fasht $ gen #t fofa & 7= &
o samaa s 2 |

(4) e & g=n = fash 6 e @
s Ry

(5) T T

| 35.

}
|

33.

34,

A function of Boolean variables A,
B, C is expressed in terms of the
minterms as —

f(A, B, C)=Zm(1, 3,5,6,7)

Which one of the product of sums
given below is equal to the function

f(A, B, C)?

1) A+B+0) - A+B+0)-(A+
B+C)-(A+B+0C)
(A+B+0)-(A+B+C)- (A+B
+C)-A+B+0)-A+B+0)
(A+B+0C)-(A+B+0)-(A+
B+0)-A+B+0
(A+B+C)- (A+B+0)-(A+

B+C)
Question not attempted

(2)
(3)

4)
(5)

Consider the following Boolean
expression :

A+B)[AB+0)] +AB+0)
It can be represented by a single
three input logic gate. Identify the

gate.
(1) AND (2) OR
(3) XOR (4) NAND

(5) Question not attempted

The fan out of a logic gate is —

(1) the number of inputs
available in a gate.

the number of standard loads
that the output of the gate
can drive.

the number of inputs divided
by the number of outputs.

the number of outputs
divided by the number of
inputs.

Question not attempted

(2)

(3)
(4)

(5)
43



36, 9 gl my K-iy % for arfeus (Rrfme)
WIZHE 1% TH =7 & —
EBEDDG 01 11 10
o0 0
01| O 0|0
ijojojojo
10 0
(1) A+B)(C+D)(B+D)
(2) A'+B)(C'+D)(B'+D)
3 A+B((C+D) A+C+D)
(A'+C'+D)
(4) A"+ B) (C'+D) (A +C +D)
(A'+C+D)

(5) eI 597

37. & w-fenE fRm-veie @ adam frfa
Q, 0 1aRI=1,7Q,,,
(1) &% 1 8m |
(2) &k 0B |
(3) W-Fuds & |
(4) Traifes =8 o s game |
(5) I e

38. = fewmu ufmy 4, frfa Y 8-

X o

1) 1 2) X

(3) X (4) 0
(5) FHvIRE e

43 13

|
|
|
|
8
|
|
|
|
|
|

36. The minimal product of sums

37.

38,

Ko

expression for the below given K-map
A8

Cch
Ap™00 01 11 10

00

0
01} 0 0|0
1110|10|0 |0
10 ]

(1) (A+B)(C+D)B+D)
(2) A+B)(C'+D)(B'+D)

B A+B)(C+D)(A+C+D)
(‘A!+CI+D)

{4) (A'+B)(C'+D)(A+C +D)

(A'+C+D"

«8) Question not attempted

The present output Q_ of an edge

triggered flip-flop is logic 0. If I = 1,
then Q, , ,

(1) will be logic 1.

(2) will be logic 0.

(3) will race around,

»{4) cannot be determined.
‘@ Question not attempted

Far the circuit shown below, the
-::-utput Y is given by —

Y
(1) 1 (2 X
3 X 4 o0

(5) Question not attempted



39.

40.

41,

42,

w HiE - 8 for wew =R ¢ fou
I TR - ATl oh! ST & —

(1) 3 @ 4
(3) 5 (4) 8 :
(5) SR S >

ozt &1 98 vor el 321 (data) ©%
a3 e v fae o e o 2, SR
friessrdafi e s @ sm m
I A E, B -

(1) #oft Fraefi/eamma frfa T

(2) #oft Fraefi/aof frfa et

(3) Famr Fraefyad frfa o

(4) Fur=R Fasfmmr ffa et

(5) FAgwia w9
ﬁnﬁ%ﬂqmﬁmaﬁm% ‘m'
FrfammEm S asme?

(1) XOR R 2 XNORZ®

(3) AND zR (4) ORZR

(5) #wiE W=

fom ¥ oy 3 fRm-v1ly Q, 3 Q, %
frfa #1 0, 0 & s e e 8 | =W

o T ﬂnﬁn%mﬁﬁgql

Q, & -
J—Iu Q Iy Q;—
- - N
|—— K @ K Qu

CLK

(1) Q'l:]-er:l

(2) Q,=0,Q;=0

3) Q,=1,Q,=0

(4) Q1=0,Q2=1

(5) ety

e —— e ot ——— — ——

|
|
| 41.
|

39.

40.

42.

To design a mod — 8 ring counter,
the number of flip flops required is —

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

The type of register, in which data
is entered into it only one bit at a
time, but has all data bits available
as output simultaneously is —

(1) serial in/parallel out register
(2) serial in/serial out register

(3) parallel in/serial out register
(4) parallel in/parallel out register
(5) Question not attempted

Which of the following single gate
can be used for ‘sum’ output of half
adder ?

(1) XOR gate (2) XNOR gate
(3) AND gate (4) OR gate
(5) Question not attempted

The outputs of the two flip-flops,
Q, and Q, in the figure shown are

initialized to 0, 0. The output Q,
and Q, after the application of four
clock pulses will be

I

—

=
CLE

(1 @=1,Q,=1
(2) Qq_ =0,Q,=0
3 Q,=1,Q,=0
4 Q,=0,Q,=1
(5) Question not attempted

Q Iz  Qaf

Q;

&I
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43.

44.

45.

n YR & Si =T & v yfaed g
T 100 % TUre & wgrn sl & | Waed
! FAHTYE T 7Y, 300 K W %l w1
7 foeumes % aftamr & smam

(300 K 7 kT = 25 MeV I941 & |)

(1) 11.51 MeV  (2) 115.15 MeV
3) 5T.56MeV  (4) &

(5) e e N¢
wefifa fam w famm 1t | mﬂm  Ffr
dreeaistt % R, TR W e Vo
Hﬁﬁzm%mmﬁmﬁtm#
stfera 3 &) -

-4

(1) Vp -—'In [11]]

(2) VD=—In[

3) Vp =mln

2 kT [ln}
————Tgt

]

D)

¥ ] -

|

o

@ Vp=" "Il

(5) HAFwia ¥H

Frefefen wua] w ffEr Hif

mwagmﬁaaimi:mqmﬁq|

uie RC uiae, Gaisers Seamai s | |
(B) w5 3= #na Faas & %
|

e RC 9fty sashers |
(C) T FaFelF i HIE TH HHEHEH |
T#;mem%%ﬁmw I
|

ﬁ%ﬁﬁﬂ&ﬁﬁﬂﬁﬁﬂ@'mﬁ: I
|

|

|

(1) %5 (A) W R |

(2) %9 (B) wdl & |

(3) & (C) TET 2 |

(4) Fae (A) 3 (B) 98 £ |
(5) I 9

15

43.

44.

45.

The donor concentration in a
sample of n t}'ge Si (semiconductor)
is increased by a factor of 100.
Assuming the sample to be non-
degenerate, the magnitude of shift
in the Fermi level at 300 K is
nearly (Use kT = 25 MeV at 300 K)
(1) 11.561 MeV (2) 115.15 MeV
(3) 57.5MeV (4) Zero

(5) Question not attempted

Consider the ecircuit shown for
sufficiently large voltages, the
voltage Vp, across the diode is given
approximately by (symbols have
their usual meanings)

AP

pa

(1)
(2)
(3)

(4)

(5) Question not attempted

Consider the following statements :

(A) A low pass RC circuit with a
short time constant is known
as an integrator.

(B) A high pass RC circuit with a
large time constant is known
as a differentiator.

(C) Integrator is less sensitive to
noise voltage than a
differentiator.

Select the correct answer from the
following options :

(1) only (A) is correct.

(2) only (B) is correct.

(3) only (C) is correct.

(4) only (A) and (B) are correct.
(5) Question not attempted




46.

47.

48.

49.

& CE vavis aftay s wrfie foufa §
B, @ wfie s w1 Fmm wE oFn
BT 7

fem® R,=100kQ, R,=10kQ,

o =098, Ry = 1 kQ @1 R, 9 R, @

fersroms s 1 P @ g
(1) S=6 2 S=9 =
(3) 8=12 (4) 8=15 __
(5) AT 99 ~J

Zif & CEﬁmmﬁmmm
300 pA # | 3fg gifteet CB fa=mw o
AT WA R AT R 9RO W T
& | R p = 120.

(1) 3.4 pA (2) 2.4 yA

(3) 1.4 pA (4) 4.4 pA

(5) T 59
9 guie U e Wit & et § 2660 V
w1 @ wiE FEeiita & @ 8, fuw

aﬁalmmﬁnﬁﬂaﬂqmﬁm‘! ?
20V .

”LEUV
12A

(1) 10A (2} 14 A
(3) 16 A (4) 18A
(5) FHwd S |
s 1 e Regdt # e W g |
1 e WA 1 Q & e ZEw |
# gen oy ffas deea 12664V, |
60 Hz 2 | saw1 fdfias ufedy 308 | |
af sl Fire ™ 100 mA Rpsm w7 |
at guehi fep fonfa Seear &nft {
l
|

(1) 4.86 V (2) 5.02V
(3) 524V (4) 6.84V

(5) FHwE woA

16

46‘

47.

48.

| 49.

In a CE amplifier circuit, what is the
approximate value of stability factor if
the amplifier is stabilized ?

Given R, =100 kQ), R, =10 kQ,

a =098 R; =1k and R, and R,
form a potential divider arrangement.

(1) S5=86 (2) 8=9
(8) 8§=12 (4) 8=15
(5) Question not attempted

The collector leakage current in a
transistor is 300 pA in CE
configuration. If the transistor is
connected in CB configuration,
what will be the leakage current
approximately ?

Given B = 120.

(1) 3.4 uA (2) 2.4uA
(3) 1.4pA (4) 4.4 pA
(5) Question not attempted

In the network of ideal sources
shown below, if 60 V source is
absorbing power, then which of the
following can be the value of the
current source I ?

zn\.r

I — 60V
12 A
&
10 A (2) 14A
(3) 16A (4) 18A
(6) Question not attempted

A half wave rectifier is having a
diode with dynamic resistance of
1 € at its operating current and a

(1)

transformer whose open-circuit
secondary voltage is 1256 V,
60 Hz. It has & secondary

resistance of 3 ohms, If full lead
draws a de current of 100 mA, its

de output voltage will be
(1) 486V (2) 502V
(3) 5.24V (4) 6.84V

(5) Question not attempted
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50. us uftay 1 vs v fam § femn o 2
foees ford Praferfign deead v ard
AR
V, = 10 e volts, V, = 2 e volts

Wi, =6e AR IV, FAAR:

(1) 22 (2) 42
(3) Be 2t (4) —8 e~ 2t
(5) FgwiE ¥

51. = faa m o= o vy & &2, Z y=ei
gy Zygs Zyy Zoy) FHAR :

1, 3O T e
+o——AAAA AAAAA— +

v, 30 Vs

(2) 6,86,5, 10
(4) 5,10, 3, 6

" (1) 6,3,10,5
(3) 3,6, 5, 10

(5) IE 59
52. fux # wefifa s (Fea®) # deem V,,
Rickco®

50

(2) -3V

(3) I3

(4) V,,, 7 Té a1 o wsar @ #4966 R
&1 7 T8 fem T 2 |

I
|
|
|
i
(1) -2V i
|
|
I
(5) e o |

43 17

50. A portion of a circuit is shown in
the figure, for which the following
voltages and currents are known :
V,=10 e~ 2t yolts, V,=2 et yolts

and i, = 6 =% A, The value of V, is

) 2e (2) 4e2
(3) Be™ (49) -8e™
(5) Question not attempted

51. For the circuit shown in figure
below, the value of Z parameters
(Zy1s Zyg, Zgy, Zyp) are

I, an 20 5 Iy

@) 6,3,10,5 (2) 6,6,510
«3) 3,6,510 (4 5,10,3,6
(8) Question not attempted

52. Find the voltage V, in the

network shown in figure :
‘E 0 60

2 Al

N 59

) -2V
w2 -3V
W3) zero

{4) V, cannot be determined as

the value of R is not given
(5) Question not attempted




53.

54.

55.

56.

o 4 femm ™ aftgy & o8 YZ W fde
daf deea w96t wfey & 9w
m:ﬁ:
1002 50 v
6
« 7,
(1) 5V,6Q (2) 5V,10Q
(8) 10V,50 (4) 10V, 10Q
(5) FeiE ¥
8V, 2 Q F 2 tHEAE G2iE! a9 w5
1 5&t &, fod oum e & ot amam
ilﬁﬁzﬁmwﬂ#g@%
1;31-1,2;1 EE; A1Q
3) 3A,10Q 4) 6A, 20
(5) Frwia ¥
1= gufe me oftew #, R, F1 AW, @f6
Toeh| TATA T oife st AL 2 -
200 200
$RL
Eﬁ"l’ '|'3V
Elg 200 EE; 15Q
3) 400 4) 30Q
(5) TG
forz # gurfu wftw & h-aree Afaa
—iy 60 « iz
+ ANy o+
v, 100 Vy
j (93, 2.7 [ 5 -1 T
(1) (2)
| -5 10 | L =1 6.1
[0.5 -1 =1 0]
(3}_10 : [ (4}_10 1
(5) ITNA W

53.

b4.

55.

For the circuit shown in Figure,
the Thevenin voltage and Thevenin
resistance values observed at YZ'
are respectively :

100 SR e
+9 10
WO5V.50 @ 5V 100

(3=10V,5Q (4 10V,10Q
(6)-~ Question not attempted

Two identical 6 V, 2 Q batteries are
connected in parallel with like

polarity to like. The Norton
equivalent of this combination is —

(1) 3A,2Q (2) 6A,10
(3% 3A,1Q (4) 6A,20Q
(5) Question not attempted

In" the circuit shown below, the
vilue of R, such that the power

ti‘;lfaferred to RL 18 maximum 18 —
S 200 200

=

.r'}

o 00

EVT TE\-"

(1) 20Q (2) 15Q

(3) 400 (4) 30Q

(5) Question not attempted

The h-parameters matrix of the
circuit shown in figure are :

Ry

E1E

AR i,
_E}i 100 Va
;{all' [ 5 1]
(1Y (2)
-5 10 J L -1 0.1
0.5 -1 =1 ‘D1
(3) (4)
10 1 | .10 1

(5) Question not attempted
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57.

58.

59.

43

urEriEa W % forg e wAl w faen

i

(A) 3@ 3999 (element) € WA |
(network) WHT 2 |

(B) foreft oft anfo & 919 9@ W AL
T A R v A AR faw A |

Hra feg 3 fomed # & wéi s g

(1) % (A) =i & |

(2) e (B) g€ R |

(8) (A) 3 (B) T &l & |

(4) (A) 37 (B) 1w 7€ |

(5) FwRE T

TS grgred] gm0 gfey °, ferm vV i

o [ e feu @ 8 -

V =100 sin (50 t) volt

I=5ﬂsin(snn+§]m

ftae 1 &7 wifa & -
(1) 1250 W

3) 26 W

(5) i ¥

o v uftry =1 gwiar 2 ool & wae
Fieeal Bid 991 U w=od g " fAfEa g |
g [ &1 Fafo =t

Wy APy
20 zn

320

(2) 250 W
(4) 1.25 W

v 1A

: -
(1) 0.95 A

(3) 0.25 A
(5) FAE W

(2) 0.50 A
4) =

e s e c— e —— e — — T S

57.

58.

a9.

Consider the following statements
for reciprocity theorem :

(A) Applicable to the network
consisting of the non-linear
element.

Not applicable to the network

consisting of any dependent
source even if it is linear.

Select the correct answer from the
{following options :
(1) Only (A) is correct.
(rﬁ') Only (B) is correct.
(3) Both (A) and (B) are correct.
«{4) Both (A) and (B) are not
S5 icorpeet.

(5) Question not attempted

(B)

&

In an ac circuit, the potential
difference V and current 1 are
given respectively by

' V =100 sin (50 t) volt

1=5nsm(5nt+§]m

-

;'I:he power dissipated in the circuit is —

L) 1250W  (2) 250 W
(3) 25W (4) 1.26W
(56) Question not attempted

Figure shows a circuit containing
an independent voltage source and
an independent current source.
‘Determine the current I ;

ANV AAA
- 20 20

1 V@‘ Il a0 1A

' +

(1) 0.75A (2) 0.50A

(3) 0.25A (4) zero

(5) Question not attempted

o




60.

61.

62,

63.

ws LCR #vfi oftaey, o R=200Q 8,
300 V, 50 Hz % Weamadt 9rt ahaﬁ
m%:m%&ﬁuﬂmﬁ

e &, & Sieear, 9T H 60° 3T Tﬁ?ﬁ [

m%aaﬂwaaﬁgzmmi YT,

dreean § 60° AT EA 8 | Tfoy T e R |

(1) 1.5A 2) \BA

A3

(3) 2.25 A 4 5 A

(5) FATHA T

T IRl (S9-31) Zesii 220 drem
mﬁlﬁaﬂmtwmmﬁiﬁﬁt
Sl H?%%Rg 2 | s @ i
FUgH! HEA1 T HIE 2 1 25

TRt ggar mﬂ%mﬁ@mcﬂnm
ife &1 8} 2
(1) 3500 W
(3) 5500 W

(5) Fgaia ww
AR 6T 28T & —

fnfer wifdhy frref o
(D) 1-Fasfofem @ 1 - Tfawle
3) 1-Fafaam @ 1——5(@—
(5) A W N

3 oy 1 o 3 s e w9 o
A T A (V) ¥ (N )

v,

(2) 4500 W -
(4) 6500 W

6
16 128 .
(1) V2 @ \3 .
16 256
(3) \—E (4) \E .
(5) ITwRE 5

— e e . ey E— — — — —

20

60.

61.

62,

63.

An LCR series circuit with R = 200 Q
is connected to a 300 V, 50 Hz a.c.
source, When only the capacitance
is removed, the voltage leads the
current by 60°. When only the
inductance is removed, the current
leads the voltage by 60°. The
eurrent in the circuit is —

(1) 1.5A @ 3A
(3) 225A (4) 32'@:’-‘1

(5) Question not attempted
A step-up transformer works on
220 volts and gives 2 A current to
external resistor. The turn ratio
between the primary and
secondary coils is 2 : 25. Assuming
100% efficiency, what is the power
delivered by it ?

(1) 3500W (2) 4500 W

(3) B5500W (4) 6500 W

(5) Question not attempted
Transformer efficiency is given by —
TR output power

® 1- input power

input power

(2)
3 1-

~ output power
losses
input power
input power
(4) 1- losses
(6) Question not attempted

The root mean square value (V)

of the saw-tooth waveform shown
i re below, is (in volts)

t—s
16 128
™ 3 @ AfFT
16 256
(3) ﬁ (4) ﬁ
(5) Question not attempted
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64. 0.32 H W& 7 100 Q s 6 w
Fseit 240 V, 50 Hz & Yo 971 6
| 92 B | Fvach d sfbman wm s
anft -
(1) 1.6A (2) 1.2A
(8 1.8A (4) 2.4 A
(5) e s
65. T o wefifa wfow A S dwem V &
2y 30 v
2y 20 Msa
s
(1) I
(2) 3V
3) 11V
(4) I % form wrferes g =nfiew |
(5) FgeRa ¥
66. FeAasmmedadiz?
#oft RLC wdimt RLC
TRay qRay
(A) FFRR HFaH  AlYwa
wfeaman
(B) FFE WA T =
T

(C) ey FAftwaw =W
(D) yEMasm g | Seas g

— e e —— ——— e

1) (A (2) (B)
3) (C) (4) (D)
(5) i e

43

e
ey

64. A coil of inductance 0.32 H and
resistance 100 Q is connected to a
240 V, 50 Hz A.C. supply. The
maximum current in the coil is

approximately
(1) 16A (2) 1.2A
(3) 1.8A (40 24A

(5)

The node voltage V in the circuit of
figure is

Question not attempted

L2

3A

*:%

\
Y
C eV 2

S

Zero
2y 8V
3) 11V
(4) more information is needed to
answer
'(6) Question not attempted
66.“Which of the following is NOT true ?
' Series  Parallel
o RLC RLC
Circuit Circuit
(A) Impedance Minimum Maximum
at resonance
(B) Power Unity Zero
factor at
resonance
A0) Current at Maximum Minimum
resonance
er) Magnifies @ Voltage Current
i) (A) (2) (B
o@ (O (4) (D)

(5) Question not attempted




67. fum 1§ wehifa vfatvs oie (Geas) |1 @

Sreean wal V, (t) 747 V,(t) (Sreean @99
il wem &) g It e T R | V()
a1 V,(t) ST R 5 T, ¥ T, 7% 1Q

wfeirges § =fie ol 39 wHr & T & —
20 20
A AP
V() 10 Vil(t)
T

1) 3 j [V, (£)2 + V,(t)?] dt

rhlr—*

2
@ j [V, + V, 1 dt
1T

® 16 f A(®) + VO] dt
T,

@) T3 | Vi) + Vy()]® dt
&)
(5) FHFHA TEF

68. ﬁﬁﬁnﬁhm%%ﬁmﬁvﬁalﬁﬁ

Vg (81 V¥ 78 ) et

(1) V4=V /6, Vg=1V,
@) V,=V/6, V=2V,
@) V=V, Vz=2V,
() V=6V, Vz=V,

(5) FrFiE ¥

I

87. The resistive network shown in

figure is excited by two voltage
sources V,(t) and V,(t) (voltages
are function of time). The energy
dissipated in the 1 Q resistor due
to both V,(t) and V,(t) from time T,
to T, is given by

20 20

V1m+ 10 { * Vylt)

T, O
M 3 [ [h02 + V00 at
T,
1™
@) % [v (t) + V()2 dt

g
(3) Lﬁ j 1 () + V(0] dt
T

(4) ? J:Wl(t) + V,(1)]° dt

.ltq-
(5) Quegﬂgn not attempted
Determine the voltages V, and Vg
(in terms of VS} for the network

(1 V, V 18, V=7V,

2 V,=VJ/6,Vg=2V,

(3} VA = Vﬁ’ T”'FB =2 Vs

(4) Vo=6V,Vp=V,

(5) Question not attempted
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. T % 9 89§ g wegH! wEnsi

70.

71.

72.

73.

43

i A 7 Aftean qoreed w41 w0l 7
fegsn @ R=1.097 x 10" m™)

(1) 3040-5430 A (2) 3210-5760 A
(3) 3650-6560 A (4) 3850-7120 A
(5) T W

T - A d, I Tt
1 UH HUIRE 99 (collimated beam)
|ra w91 g At e § famfia @ s
R | T BT A 0 A B -

(1) 6 (2; T

(3) 3 (4) 4

(5) Fgaia ¥

foreht ver-geiagi T n = 3 & @
W 2p, % forg T 7o S aftw % e wr

iﬁlﬁw:ﬂm‘-ﬂm%

}cuuﬂ 0.47 52} cos 6 =0,23
3) cos8=094 (4 cusﬂ=D.T1

(5) ¥aE ¥

(H-9mm & fem)

(4 ney) n*h?
4n% m, e*
2 n%etm
" (4r £,)* h?n?
2 n%e*m,
(4n 50)2 ch?

18 o
R (a5

>
b |
o

(]
=]
&

o oo e
poop i
phe
=l W W |
[l ==Y -¥ o

1
2
3

I
|
|
i
bl |
(5} 59
% T 2 V % gelagE | fad sem |
Jaiford sraw § S 8 @ 39 WE) g |
Iewfsia wehTyr <Al aoTeed Bnft orT |
(1) 3094 (2) 4094 |
(3) 5094 (4) 6204 l
(5) I W

23

69. The

78or a

minimum and maximum
wavelengtha of hydmgen spectral lines
in the visible region of the spectrum
are : (Given R = 1.097 x 10" m™)

(1) 3040-5430 A  (2) 3210-5760 A
(3) 3650-6560 A  (4) 3850-7120 A
(5) Question not attempted

70. In a Stern-Gerlach experiment, a

_.collimated beam of neutral atoms
“"4s split up into seven equally
wspaced lines. The total angular
{“momentum of the atom will be —
dl) 6 EE}I T
(3) 3 4) 4
~ (5) Question not attempted
one-electron atom
corresponding to n = 3, cosine of

the angle between L and 8 vectors
for the term 2, is given by

(1) cosB =047 (2; cos B =0.23
(3) cos8=094 (4) cosB8=0.7T1
(5) Question not attempted

7 2‘. Match the List — I and List — 11 :

| List -1 List-1I
~~(Parameter) (For H-atom)
- b . 3 (4 mey) n%h?
™ 4n® m, e?
b 2 ne'm
B. E Aol i< Y, T
. b. (4m g,)° h?n?
g u 2 ne'm_
“ (4ney?eh?
1 i xy  ar
D d R [mg . nz)
A B C D
") b a c d
’ a b c d
«43) A c b d
b a d

c
Question not attempted

73. T"iéhe wavelength of light emitted by

an atom excited to some higher
state by 2 volt electron is nearly

(1) 3094 A (2) 4094 A

(3) 5094 A (4) 6204 A

(5) Question not attempted




74, ot o R sy smen AW g | 74,

75.

76.

1.

T &

(1) 1 (2) 2

(3) 4 (4) 6

(5) TR I

1 T % AT I 8 I W R
THagH & EN w1 B o
FoET W gTUH 2 8 7

(1) 5 GHz (2) 28 GHz

(3) 46 GHz (4) 62 GHz

(5) ITITIG ¥

o Fofem wR b’ W gEt Iofea ®R ‘e’
A% TH 1@ # wpfaw derd (natural
width) Fe TR St 8
fﬂi’ftnaﬂttbm:ﬁ'{'n‘e;ﬂl‘b'ai
St & 1)
(1) [‘=1’1[l ey
s b
(1 1)
\.;:+T_h)
hil 1)
2

'\ta Tb;

=
D

(5) I ¥

#iftmn s @i gEei (Alkaline
earth) & Sagy A fr=fofgs daon =
ﬁiﬂ'{ﬁ:

(A) 38, —> 3P,

(B) 3P,—> 3D,

(C) 3P,—> 8D,

3 3w et H A vt e 9
(1) aet (A) 3 (B) 350 & |

(2) Fad (A) 3 (C) FTEE |

(3) aw (B) 3 (C) 3rgwa & |

(4) (A), (B) 3R (C)=+fi srgma € |

(5) TG ¥

(2) T=h

(8) I'=

o

24

75.

76.

717.

The Lande g factor of an ion in

Esmatateis
(Hn 1 (2) 2
(3) 4 (4) 6

(5) Question not attempted

Larmor frequency of spinning
electron in an external magnetic
field of 1 Tesla, when electron spin
g-factor is 2, will be — IS~

(1) 5GHz (2) ‘28 GHz

(3) 46 GHz (4) 62 GHz

(5) Question not attempted
Natural width of a ]mu; from one
excited level b’ to another excited
level ‘a’ is given as —

(Here 1, and 1, are the lifetimes of
level ‘a’ and ‘b’ respectively)

|"1 1"\
@)y Irsl|=—==—
'\ta Ty
2 O o ey
@ r=h(z+-| 9
\*a b/ | -
Br/1 1) -
R o ey e
2 \Tﬂ tb,a '__
h (. ,}M‘
Ll
VI o e '
( 2\m

(5) Question not attempted

In the spectrum of Helium and the
Alkaline earth, consider the
following transitions :

(A) 38,—> 3P, o

(B) 3P,— 3D, o=

(C) 3P,— 3D, (-

Select the correct answer from the
given options :

(1) Only (A) and (B) are’allowed.
(2) Only (A) and (C) are allowed.
(3) Only (B) and (C) are allowed.
(4) All (A), (B) and (C) are allowed.
(5) Question not attempted
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78.

79.

80.

81.

82.

43

z@ﬂ?m%ﬁ n=24 =1 M | 78. Calculate the spin-orbit interaction

TR T 3 e R |
(1) 0973 em™  (2) 0.730 cm™
(3) 0.865 cm™  (4) 0.516 cm™
(5) v S
s feEah sﬁagh g # @y
e ) aien HEATY §6 WH i

n, =6, l,=3, 31=%

1 —

stm%lgq,.lﬁimnﬁﬁ]

e 8
(1) 10
(3) 12
(5) TG I

(2) 9
(4) 6

79.

e 0 A HE % e, e | 80.

aﬁmm‘ﬁ’mﬁﬁﬁwﬁiﬁm% | Z
FAAR

3\&
(11 (2) 2 Ca
(3) 3 (4) 4 —
(5) w99 -

H35C; I % forg ool ﬁm‘d (B)
10.59 cm-! Wt fireran & | H37CI & o
B w1 =1 %41 2 7
(1) 13.57 em™!
(3) 10.57 cm™!

(2) 12.57 em™!
(4) 11.57 cm™?

81.

(5) FFFwIE 5 o
Camﬁﬁﬁ&ammm 5 l 82,
452 3d1 | T Huftg fa FET
ﬂ?@ﬁﬁﬁ*qﬁ% -

(1) S,P@D (2) P,DTnF Y

(3) Pan D (4) STAP

(5) Irafa ¥

splitting of a level corresponding to
n=2and [ =1 of hydrogen atom.

(1) 0.973cm~! (2) 0.730 cm™
(3) 0.365em™ (4) 0.516 em™!
(5) Question not attempted

The quantum numbers of the two
optical electrons in a two valence
electron atoms are as follows :

1

n2=5,£2= 1,8,=7%

Assuming LS coupling, the number
of possible values of J are

(1) 10 2 9
(3) 12 (4) 6
(5) Question not attempted

In the case of the hydrogen
melecule ion H; each Zeeman level
splits into ‘Z’ levels. The value of Z
is —

(1) 1 2) 2

(3) 3 (4) 4

(5) Question not attempted

The rotational constant (B) for
H%C! molecule is observed at
10.59 cm~!. What will be the value
of B for H¥"Cl molecule 7

(1) 1857cm™ (2) 12.57cm™
(3) 10.57em™' (4) 1157 em™
(5) Question not attempted

An excited state of Ca atom is [Mg]
3p5 4s? 3d'. The spectroscopic
terms corresponding to the total
orbital angular momentum are

(1) S,PandD (2) P,Dand F
(3) PandD (4) SandP

(5) Question not attempted




83. @-}ﬁ@.ﬂﬁﬁmaﬁaﬁ;@ﬂ; 83. Mfltcgit]]inst e | i:ith Liat];II and
select the correct answer by usin
A9 ol 7 2t ) v @ v I the codes given below the lists :
T List - I List - II
get-1 T=-11 | A. Pure rotational 1. Visible and UV
Hazn I spectrum region
A. WTﬁ 1l ¥ B. Vibrational- 9 Microwave and far
& rotational infrared region
. HE-IOf W 2, AT spectrum
i 2 mﬂi’ C. Electronic- 3. Near infrared
_ 3% SISl vibrational- region
C. RS- F1 3, Fee yawm rotational
ﬁagq - spectrum
ot # -7 Codes :
- o A B C
YO | R 3y ¥ 2 8
1) 1 2 i (2) 3 1 2
0.8 1. 3 B 2 8§ 1
32 8§ 1 @ 3.3 1
A T ) | (5) Question not attempted
(5) srgeha we 84. Which of the following molecules
84. FEHAPAE a1 IR A weiiasad 7 would show an IR spectrum ?
Cl,, Br,, HBr, CS, Cly, Br,, HBr, CS,
(1) Cly, Br,  (2) HBr, CS, (1) Cly, Br,  (2) HBr,CS,
(3) HBr,Cl,  (4) CS,, Br, ) HBr,Cl, (4) CS, Br,
S Y (5) Question not attempted
®) 2] =N 85. In the rotational Raman spectrum on
85. HCI 319 % goi7 w7 Sag 1 3850 tar 3 HCI molecule the displacements from
e - the exciting line are represented by
= - b,
AV = 4(62.4 + 41,6 J) cm! AV = H62.4 + 416 J) om :

: £ e value of Rotational constant B is
mﬁmm‘%lmﬁh e B 1§ (1) 104em™  (2) 41.6cm-
(1) 10.4 em~ (2) 41.6 em™! (3) 624em! (4) 20.8cm-l
(3) 62.4 cm™! (4) 20.8 cm™! (5) Question not attempted

86. HCl 3 % fee-smwa dme & HCI molecule, there is a single

3000 em~! W % HiF vz ﬁ-‘lﬂ?? | intense band at 3000 cm™!. Assuming

LS cgmimﬁ%m £ 13 I that it is due to the transition

L Crorr mj!'! | between vibrational levels, then

RO B A W {k}‘iﬂﬂﬁﬁn il I what is the force constant (k) ?
(fem 2 My=168x102g) ;;_ ii l Given My = 1.68 x 1072 g

(1) 5.44 x 10° dyne/em i (1) 5.44 x 10° dyne/em

(2) 5.44 x 107 dyne/em | (2) 5.44 x 107 dyne/em

|

|

(5) I e # 86. In the near infrared spectrum of
|

(3) 5.44 x 10° dyne/cm () 5.44 x 10° dyne/em
(4) 5.44 x 10" dyne/em (4) 5.44 x 10! dyne/em
(5) FATRa v (5) Question not attempted

o 26 43

——



87.

88.

89.

43

w2 e & el & Prefsfaa g a whw

U TE AE R ?

(1) Hﬂ‘tm-&mzaﬁaﬁrﬁw H, @& %
e H FHEME |

(2) afereT (pattern) &1 Fe1 Sgm FEeH
H‘Eﬂn#ﬁaﬁﬂiﬁ?ﬁ%i

(3) & e, &7 F G T FS 9H
&5 % e yaa B 2 |

(4) fadra Ffe =k s & T wfoed d
e B2 % wHE9E B R |

(5) FwRa W

a1 1 -1 & foem =t s g &

= fad ™ F2 i FEE ¥ TE I H

=9
-1 -1

A, faga 1. Nd-YAG &
(ST Fq=T0)

B. WeiE 991 2.
(et )

C. fgafemsi+ 3.
TFR

D. foem seem 4.
TR BT

%

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

(5) a9

w T 4567 A W Y g R
4358 A i 5o T I7am ¥ off S R |
= verd % for e Y@ 1 o e
& 4047 A 2 309 TEr 39+ &
(1) 25760 cm™!  (2) 23660 cm™
(3) 24710 cm~!  (4) T9aTA FEAI
(5) e w

Cﬂzﬁq{
i I o

He — Ne &8

Lo b Lo = e

o= b
e = b w3 O
-

87.

88.

|
|
|
|
|
|
|
|
|
|

27

89.

In context of Stark effect, which
one of the following statements is
NOT correct 7

(1) 'The number of component of Hﬂ
line is less than that of H_ line.

The total width of pattern
increases with increasing
quantum number n.
Some components are
polarized in the direction
. parallel to the field and some
other perpendicular to field.
In second order Stark effect,
~ ghift in the line pattern is

. proportional to E2.
(5)" Question not attempted

Match List — I with List — II and
select the correct answer using the
codes given below the lists :
List -1 List - II
A. Electric pumping 1. Nd-YAG
(direct conversion) laser
B. Optical pumping 2. CO, laser
ash lamp)

(2)

(3)

@

C. Blectric discharge 3. Semi-
= Collision conductor
ey laser

D, Electric excitation 4. He — Ne
_ Collisional transfer ~ laser
Codes :

R B OO D

2 IR I
B T, S R
@ 2 3 3
(40 3 2 4 1

(5) Question not attempted

4
2
4

A substance shows a Raman line f:{
4567 A, when exciting line 4358
is'used. The wave number of Stakes
line. for the same substance when
exciting line 4047 A is used is
(1), 25760 cm™!
(2) 23660 cm™!
(3) 24710 em™
(4) Insufficient information
(5) Question not attempted

o




90. Mo(Z = 42) 9t K -fafesor 1 winéed | 90. If K_-radiation of Mo(Z = 42) has a

91.

92,

93.

() 0.75 A & 9t Co & uum fufy &
Prerer amet fafroor ) winded ot

(1) 1.86 A 2) 2.86 A
(3) 3.86 A (4) 4.86 A

(5) Ao o=

Har X-frr & fam,

A, ot sfts AR 2 |

B. daar st w2

C. wmgfer i i 2 |

D. wizi sl sfts w2 |
P & e e 1 g 2
(1) A, B @) C,D
(3) A, C (4) B,D
(5) FgiE wv4

H-9W n = 49 n = 1 315 § w00
HE R | W H-wwm 1 wfafia g3
(eV/C) 3eTé & BT —

(1) 13.75eVIC  (2) 12.75 eV/C
(3) 11.75eV/IC (4) 10.75 eV/C

(5) FgRa weq
300 K W wHmpa & 1015 Hz smafa &

VT & Tod: 099 a91 A IS

Tore snfiremanait < Frafr == gt 2
{an)ﬁﬂ:

D ot
(P

- ﬂlﬂﬂ

92,

o
I

wavelength (1) of 0.75 A, then
what will be the corresponding
wavelength of radiation coming out
from Co ?

(1) 1864
(3) 3.86A
(5)

For harder X-rays,

A.  the wavelength is higher.
B. the intensity is higher.

C. the frequency is higher.

D. the photon energy is higher.

(2) 2.86 A
(4) 4.86 A
Question not attempted

Choose the pair of correct
statements from the following :

(1) A B (20 C,D

(3) A C (49 B,D

(5) Question not attempted

The H-atom makes a transition
from n = 4 to n = 1 state. Then the
recoil momentum of the H-atom in
units of (eV/C) is given by —

(1) 18.75eVIC (2) 12.75eV/C
(8) 11.75eV/IC (4) 10.75eVIC
(6) Question not attempted

What is the ratio for spontaneous
emission and induced emission
probabilities for the light of
frequency 10'® Hz at 300 K from
the atoms ?

(1) (an}Smntaneuua 2
{an}lnduced

(an}Sp;gnmnmua ~ _130
{P } =
nm’ Induced

{an}ﬂp_unt.anmuﬂ ~ 110
@) S
nm’ Induced

0120

(2)

(3)

{Pum}ﬂmntaneous ~ 180
nm’ Induced

(5) Question not attempted
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94, g @ weffs wwmfs few % fou

95.

96.

43

ATiE A, ;=2 x 107 §7 @
A =108812 AR = OH 101
Wumﬁmzﬂaﬁﬁaiﬁtww
9 1 Tt ey FAEEE W B 8, 79
T 1 3 vl e FAEeE 'l

2
s
i}
(1) 2 x 10'3 em™3
(2) 5x 10" ¢~
(3) 0.5 x 1013 cm™®

(4) 4 x 10 ¢m™3

(5) FHguRE W

72 73 4 R LS g e 2u R, @
e R 8 3 F 2p g9 F 251
3 37 HeEvil o) HE

(1) 2 (2) 4

3) 6 (4) 10

(5) Frgeifa S

freffar A S aHuA el TE R 2
(1) Fua gaeh qftEd=T & ToRa 3Tt A
EHRRATm i Av=212 |
(2) s qifer # fod s fam

Av=+1,£2,£3.....

3) wF et g % fag s
iy gE # gfEdd | S wfoay
TR

(4) 73 1% (rigid rotator) % o ==
FEmAl=0,+2%)|

(5) et ¥

94 -

95.

96.

For the atomic system shown in
figure, the Einstein A coefficients
for spontaneous emission for energy
levels are A, , , =2 x 107 87! and
A, =108 81 If 10! atoms/cm®
are excited from level 0 to level 2
and a steady state population in

level 2 is achieved, then the steady
state population in level 1 will be

27——
sk

’ 0

{L; 2 x 1013 ¢emd

2) 5 x 1013 ¢m™

(3).0.5 x 10'3 em™

(4)==4 x 1013 cm‘3
(5)./Question not attempted

Assuming that the LS coupling
acheme is valid, the number of
permitted transitions from 2pg.,

to 28 due to a weak magnetic
ﬁt-;,ld 15
(2) 4

(g (4) 10

(5) _Questinn not attempted

Which one of the following

statément is NOT correct ?

(1) The selection rule for the

harmonic oscillator

undergoing vibrational

changes is Av=% 1.

The selection rule for the

anharmonic oscillator are

_Av=+1,+2,+3

(3'3 “"Fﬂr an electronic transition,
' ““there is no restriction on the
‘change in vibrational

*" guantum number.

(4) The selection rule for rigid
L “rotatoris AJ =0, £ 2.

(5) Question not attempted

1

(2)




97.

99.

 fegeiwit womifys few §, wdg | 97

TS S ol Ha - 1, L, 96 s,
8, 8, I W T, Ts,s,, Ils,,
Tlysy, Tlys, 791 Tlys, & wftwrfée & | jj
T A g B % o e e
B0 Hae fohd 9 T wfey #

(1) Tiyly, I's;8y, >Tl;s;, Tlys,

(2) T8y, Tlys,, > Tl 1, I"saEIHﬂr

(3) T8y, Tlysy, > T, T'si'g!@

(4) Tl;sy, lys,, > T 1By I‘l,ﬁ,

f

a
(6) RT3 98.

FW A FCC w1 2 7 v e |
0.1278 nm & | (111) @&t % for 1
e gl F R ? o

(1) 0.309nm (2 uztﬁmn
(3) 0.409 nm (4) 0. EOQnm

(5) FrwitE W 5 99,
ETESoE 19 & ouff o R #1 2 war

S vmaT WAt % g% 3 240 em-! ;
2 514nm%mavﬁﬁﬁa§§i}§3ﬂm
F T U Al T e B we
@1 17610 cm™! qtmiriﬁt l'em™ a7 |
7% T we fom W e I Fel T |
% for 21 v e anft, 2 |
(1) 17850 (2) 17370 {

|

I

(3) 17550 (4) 17670
(5) v w1

30

In a two electron atomic system
having orbital and spin angular
momenta [, [, and 85, 8
respectively, the coupling
strengths are defined as Iy,
U's8y, Tlys,, Tls,, Tls, and Tlys,.
For the jj coupling scheme to be
applicable, the coupling strengths
must satisfy the conditions —
(1) Tlly, I's;s,>Tl;s,, Ilys,
(2) TIlys,, Tls,> Il l,, Ts;s,
() Tlysy, Ilysy > T, T's;s,
(4) Tlsy, Tlys, >Tls,, Tlys,
(5) Question not attempted

Copper has an FCC structure and
atomic radius is 0.1278 nm. What
is the inter planar spacing for (111)
planes ?

(1) 0.309 nm

(2) 0.208 nm

(3) 0.409 nm

(4) 0.609 nm

(5) Question not attempted

The  spacing  between two
consecutive S branch lines of the
rotational Raman spectra of
hydrogen gas is 240 em~!. After
excitation with a monochromatic
radiation of 514 nm, the Stoke's
line appeared at 17610 cm™! for a
particular energy level. The wave
number in em™' at which the
Stoke's line will appear for the
next higher energy level is

(1) 17850

(2 17370

(3) 17550

(4) 17670

(5) Question not attempted
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100. TF vge & gEFE ¥ 1530 K W

2 x 1073 2 w4 g8 70 q9HE 1230 K
2 | 35 34 &7 feude = g ?

(1) 2050 (2) 1932
(3) 2098 (4) 2110
(5) wwia 5

101. 57 Praais 3.04 A % g e 9

3| & (110) 7 & 1.52 A Foeed =i
s X-fp g faafda g @ | wem w2
=1 &7 faada Fre wmT B 2 2

(1) sin™! [%E-J (2) sin™! (ﬁ)

(3) sin~! [\/‘9 (4) sin™! [325)

(5) FrgEiE W

102. N v ae s ffafa e 6

Hoft T, oN FEd et & fFewm
FAl F FUE R | o FHH EW

W3 @ 2
(3) 3 (4) 6
(5) Irgwiica wH

103. FA:FRa THHR TEH k IUTH

43

AT afew 5 W g e’ kw9 H
A wm# |

(1) %‘1:5} +

Ay Boa

$.56 +2),56 +8)

A

a ., . A Ay By oA A
(4) E{x +y - z],'it—x +y+3z)
'Eﬁ—f}+i}

(5) FTIE 99

}

100.

101.

102.

103.

Magnetic  susceptibility of a
material is 2 x 10-% at 1530 K and
its Curie temperature is 1230 K.

Its Weiss field constant will be —
(1) 20580 (2) 1932
(3) 2098 (4) 2110

(5) Question not attempted

An X-ray beam of wavelength 1.52 A
is diffracted from the (110) plane of
a solid with a cubic lattice of lattice
constant 3.04 A. The first order
Bragg diffraction occurs at an angle —

0 ) @ o
(3) sin! (’\/5 (4) sin™! [%

(5) Question not attempted

The vibrational energy of a three
dimensional crystal containing N
atoms is equivalent with the
energy of a system of aN harmonic
oscillaters. The value of a will be —

&>

(1) 9 2) 2

(3) @ (4) 6

(5) Question not attempted

Primitive translation vectors of the
body centered cubic lattice in terms
of cube edge ‘a’ are given as

() SE+H5E+D.56+D

(2)

(3)

@ S
a

(5) Question not attempted




1ﬂ4 L]

105.

106.

o fame s fRufers sl stwe

A
V=0 5+

Qe R | S oo & e wnawn
qrefE ST A |

@ 1 lﬁ[ﬁf)é

@ 5 (5A]é

1) rp= [ﬁﬁ‘]

® e[}

(5) FFIaiA 9

amﬂ#nhﬁ%mgm, (ﬁuﬁmaq;mﬁ.

) 3 & Hrer fafe wen 5w ywr @
exp(hv/KT)

ST R :
hv
il ) (exp(hv/KT) - 1)°
Jz exp(hv/KT)
(exp(v/KT) + 1)*
] exﬂ(ﬁva'D
{EIPMT) 1)

(4) Cv=3 h}]&
(5) FFwE w¥=
‘BHA & wed | e dasm @
FATE R ?

{1)qﬂqmwﬂﬁthm@|ﬁmmm
HAE |

(2) Cy =38Rz

(38) Cy=3

(2) Wﬁmﬂaﬁ%h&%&iﬁl |

(3) tzazqﬂmaﬁrmfz-lw‘mrﬂm
2, w&l v e fan it smafi 2
(4) ®FH H T hk g s g

T8 k 7 afem R |
(5) Iagala w9

32

|

|

|
|
|
I
|

|
|
|
|
|

104. The potential energy of a diatomic

molecule is gwen by the expression

Ve =05+ 5

Calculate the equilibrium spacing
of the two atoms.

5A)s 5B
0 0 ® o
1 1
5BYs 5AY6
w=(3) @ x=(5F
(5) Question not attempted
According to Einstein model, the

molar specific heat (at constant
volume) is given by :

(1) Co=a ]
h
@ Cy=argn]
exp(hv/KT)

hy
® Cy=3g) (exp(v/KT) - 1)°

W ER(KTJ (mﬁxgﬁﬁ? 1”

(5) Question not attempted

exp(hv/KT)
(exp(hv/KT) - 1)*

exp(hv/KT)
(exp(@v/KT) + 1)°

106. Which of the following is NOT

correct regarding ‘phonons’ ?

(1) Phonons obey Fermi-Dirac
statistics.

(2) Phonons in a crystal travel
with velocity of sound.

(3) Energy of a phonon is given
by E = hv where v is frequency
of acoustical mode.

(4) Phonon has a momentum
given by hk where k is wave
vector.

(6) Question not attempted
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107. g7 T et sidees % o fi | 107. Adjoining figure shows the variation
whresit it nfaefiemr () FHae T (KH)* of mobility (i) with temperature T(in
e qiEdd # 2ol & | T AER W K) for three different samples of a
AeffEr i s e TE 2 ? semlmnﬁuntnr Based on this, which

] ofthﬁfnﬂ]nwmgls OT correct ?
. -
il
T
T
(1) The impurity  scattering
(1) =gamt 5 C % fog :-Flgfz ST dominates at low temperature
arfres wuTeli 2 | for C.
(2) wfored Bead #9 UG 2 | (2) The sample B is least pure.
(3) whtred A % fore wHM whf fus (3) The phonon  scattering
T | prevaﬂs for the sample A.
(4) Shmple A is more pure as
(4}nhzafa.ﬂac=a§amﬁa¢h hpared to B and C.
o (5) Qqestmn not attempted
(5) FATE 99
- A 108. The correct expression for Debye

105, ffo % o ol g frequency is (Here symbols have

(wel gt & vefera 3714 B) their usual meanings)
s ONT[2 11 g _9N[2 1H
_3NT2 1M | cq SN2 1M
s ONT[2 1M g SN2 1
® Y5 =1v[,3 33 | @ Braw)ata
= | g 1
g _ 3 A B s 3 =i_._. 2 1
@ =3 v [v? - 3 i 4 vp=7.v 5 # 3
(5) I A I (5) Question not attempted
43 33 o




109, sz £ g Aftmas 2t |

(1) Fhammew  (2) feas amme w
(8) fAAEA R (4) gizeh a9wE T

(5) FAgTRE 5o

110. 33 %94 wiEw H99 E(k) = E, + A

eu'.r:l"{."‘(zE T 8, @l B, vd A fraars
2 qYT a e W= B | Rt gt 99

Eﬁlﬂﬂ?ﬁmﬂﬁMﬂmﬁﬂﬁ—
™y @ 3§ 23
@ (4) TR
(5) IrgeRa W N
111. 791 Aforers 1 smifes g |
Rl & —
M 3 @ 2n
3) 0 @ -
(5) eI v

112. ww.ﬂaﬁaraaaaagqaﬁu%aﬁ

@R | & - tfﬁ‘**ﬂ;?ﬁﬂim

mtwmmﬁ@m% |
e RS 2 x 107 mIE=gdt? 7 A
HferaTere it YeT e fredt Bt 2

(1) 129 A (2 133 A

(3) 141 A (4) 149 A

(5) i woA

113. g1 wd g=h-11 =t gafom Hifem ;

o1 g1
(TIFAFITHR)  (FFHA 5gfI-X)
A, wirgEss a. %, YATH
B. sqg=®E b a:ﬁwr”‘ﬂ?m
C. Megmme o FH,ANS
‘E=A

1) e
2) b
3) &
4) b

(5) IFrgwfa s

oo o i
0o

|
|
|
|
|
!
|
|
|
f
|
|
|
|
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109.

110.

111.

112,

113.

Susceptibility of an antiferromagnet
18 maximum at

1) Curie temperature

g Debye temperature

4

Neel temperature
auli temperature
5) Question not attempted
Given the tight binding dispersion
relation E(k) = E, + A smﬂ(%,

where Eu and A are constants and

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

second Brillouin zone boundary is —
3 @ 3
® n (4) zero

th Ql uestion not attempted
e relative magnetic permeability
of a type-I superconductor is —

(1) (2) 2n

—_—

4;1

Eﬂ; 4 -1

5) Question not attempted

A type-II superconductor is placed in
a small magnetic field. This field is

. I |
slowly increased tﬂl_n“ gauss where

the field starts penetrating the
superconductor. If the fluxoid is 2 x 107

gauss —cm? then what will be the
penetrating depth of the su uctor ?
(1) 129 (2) 133

3) 141 (4) 149
5) Question not attempted
atcll:l tile %mt I and LLBt II
ist -

(Type of tlc

Magnetism) Susceﬂﬁ blhty-x)
. Diamagnetism a.sm positive
. Paramagnetism b. large positive
G Ferromagnetism c. small, negative
Codes :
A B €
1) ¢ a b
2 b a c
3 a b ¢
4 b b ¢
5) Question not attempted
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114. w5 iy freee g e faas ‘e’

2 3aeT it a0 wiew uRET FeEy
E(k) = E, - o — 2p cos ka, 5& E , o,
p Fraais & | qvg & 9fid @ T W
ToIE & WaTE G EF HE:
—2h2 _2n?
ﬁ 2 Baﬁ

hﬂ hﬂ
3paZ ™ ~ 3 pal
—h? B
BaE’ Ba
%2 2
) 2[;2' =2?iaﬂ

(5) e W

m*

(1)

(2) m*=

(3)

m—

* =

m

115. #= 23 v syl § 8 w59 71 Afoaea

% BCS fargra % sram @ 76 8 ?

(1) 9o @91 SeagE & He e
FEET & g AT FR G HT
Fmfor s 2 |

@) & EwHE % T Hiew B %
fafamr & o 7w 1 Fmiv @ 2 |

(3) FRIH H Fel BTG T AR |

(4) TrEZa] TnATE H W F AW F
A AR

(5) R T

116. IRt (Hg?0) %1 v am 4.153 K 2 |
Ta% guetE Hg20 % fau g qm a9
41 8m ?
(1) 4.232K (2) 4.816 K
(3) 4.112K (4) 4528 K
(5) FFwIia

43

|
|
|
1
|
|
|
|

35

114.

115.

116.

Thg energy wave vector dispersion
relah?n for a one-dimensional crystal

of l@ttu:e constant ‘a’ is given by
E(= E, — o — 2 cos ka, where
Eu,“r&i-rﬂ are constants. The effective
mass of electron at top and bottom
of the bands are respectively

() m =_§§2, *-ﬁﬁ—:
@) _m*= ﬁ 2 pa? 0* = 2%12

(5)" “Question not attempted

Which of the following statement is
NOT correct according to the BCS
theory of superconductivity ?

(1) The interaction between
electron and lattice, through
lattice vibration leads to
formation of Cooper pairs.

By the exchange of virtual
photons, between two electrons,

& Cooper pair is formed.

(3)~Total Angular momentum of

...Cooper pair is zero.

(4)" The coherence length is same

~ as the size of the Cooper pair.

(E} Queatmn not attempted

(2)

The transition temperature of
mercury (Hg?%) is 4.153 K. What
will be the transition temperature
for its isotope Hg204 ?

(1) 4.232K (2) 4.816K

(3 4.112K (4) 4.528K

(5) Question not attempted




117. % u1g W fomm $ifvre 5t gimfies aiea

®1 ol Ie F # | AR aged v
9l T =0 K W E, & 71 Ry, /881 glen

o R P 2 e e 47
() Ry« E° (2 RyxEy

® Rg<E;  (4) Ry LE"
() e w7

115.Gﬁ@muﬁzimm{r}wﬁm

(\%ﬁaa’aﬁwﬁﬁnﬁﬁﬁ , @ A, B A
ﬁﬂqm PIGEL|

’iﬁw’ﬁe} 3. 2
(1) T= ﬂK,T:-T ﬂ-c:T-e:T*
{EJT:-Tc D{T*:TCT :{éu;
(E}TﬁTC,T=nK,ﬂ-=:T-=:TC
(4}T-=:TC,D-=:T*:TG,T=UK

(5) e we

119. k 3w # soegi @1 ity ade foan

ST &

dk
E—"hz kEXB

WEmﬁamﬁmﬁ’th

Foraa grahia &9 2 _

Fedashaaad 7 -

(1) sﬁazﬁﬁwaw&qsqmﬁmm

(2) soagA ke # Fai E 6 yaomar
Hfifeminfaward

I
|
!
|
|
|

3) i’mﬁwﬁ:ﬁaﬁﬁmtm;

AAEE |

(4) ¥ &1 B T vaor v ¥ any frer e |

wae |
(5) IR S
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117,

118.

118.

Consider a metal which obeys the
Sommerfeld model exactly. If E; is

the fermi energy of the metal at T=0 K
and Ry, is its Hall coefficient, which of
the following option is correct ?

a
() By=E° @ Ry«<E"
@ Ry<E" (4 Ry«E™"

E uestmn not attempted
nmu er the

current (I) and
voltage (V)hcurves for a Josephson
]unctm e conditions for curves

ci C are respectively.

(89/2¢)
T=ﬂK,T}TC,ﬂ*=T'~:TC

T}TE,D{TﬂTC.T=ﬂK
T-:TE,T=DK,D-=:T-:TC

T*:Tc,ﬂﬁT-:TC,T=nK
Question not attempted

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

A . .
Equation of motion of electron in k
space is given as

dk e
at="ne v, v. B x B
Where E is energy of the

associated wave function and B is

constant magnetic field.

Which of the following is true ?

(1) Electron moves on a surface of
constant energy.

—
Electron moves in k space

along the direction of the
gradient of energy E.

(2)

The motion inT;’space is on a
plane parallel to the direction of B.
Projection of K on Bis not constant
during the projectile motion.
Question not attempted

(3)

(4)

(5)
43



120. UF p YHR & Fufg e % foo A=

faw e Ao sl § @ S A e e
R (E) % 19 % A dhed #1 i 227
(419 1 & AT F FIT ISAT I T 2) F
Eg i 3
(1) E:::_'_:Fﬁ' o
»T
E¢
Eq
[ e Ey
>T ~
Ec =
Eq R S =
@) g, A
>T
0 L
1
@ 5
» T =
<
(5) Feita 59 =
121. SeF el & TOI9H HT IFEF F §L
Eﬁmﬁmmﬂ[m,n,ﬂ
;’mﬁ?ﬁfhk, 1) § 9@ W $ FFHfA
|

43

(1) hm+kn+[lp=3

(2) hm+kn+ip=0

@) h2+k?+2=m? + n® +p?
h

4 —3

m n
(5) FwIT W

— . S—— — ——
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120. In

121.

an extrinsic

semiconductor,

p type
which' of the
following schematic diagrams
depicts the variation of fermi
energy level (E 9 with temperature ?

(temperature is increased above
room temperature)

Ec
Egl====emmm==—=
_—-""F”.__
(1) £y Ey
*+T
Ec
En ¢
) |rmrmmmm————- ¢
(2) B
>T
Ec =
e REREREETEY..,
(3) Ey
>T
| T
5 | b e e et
@) Ey
»T
(5) Question not attempted
Using the property of the

reciprocal lattice, the condition
that permits the lattice direction
[m, n, p] to be found in lattice

plane (h, k, 1) is given by

(1) hm+kn+/lp=3

(2) hm+kn+Ip=0

3) h2+k2+[2=m?+n2+p*
DOEE S 8

(4) mi-n? p?

(6) Question not attempted




122. W& SR 6t 9@ (0.5 cm B x 2 em

123.

MﬁmmAﬁmwﬁaﬁgﬁﬁ% [
T 1.5 66T 1 gEH hq&awﬁm
s v e & | 9 % 2o A
Torm 3 it w2 et e w1 qfEorE
(fean a1 R ~ i # q g e
n = 8.48 x 10?8 electrons / m?)

(2) 11.00 uV

(4) 27.5 uY.,

(1) 2,75 pv
(3) 1.10 uV

(6) eI &

| Sty

¢ -u
)

s =g o P o e K v
20.4 MeV 2 v free go Raffa dmr 2 |
forfa an wfew k' R | sgeEn e whm

G v 3.14 A ¥ R wom F10
1 forad 3t s g @ | k g e @

TG I 1 Fad w0 e (SRt
I FEH = 1.67 x 1{}-2?kg}ra¢7=fﬂa
fera gearain i womded ), = E{mﬁ) Al
(1) 45°
(2) 30°
(3) 90°

(4) TR T W aFd WiE kag k' 5
A= 7E e o # |

(5) FTiea o

122!

123.

A current of 50 A is established in a
slab of copper (0.5 cm thickness x 2
cm width). A 1.5 Tesla magnetic
field is applied perpendicular to
slab. The magnitude of Hall voltage .
across the slab dimension 2 cm is :
(Given free electron concentration in
copper n = 8,48 x 10?8 electrons / m3)
(1) 2.76 uV

(2) 11.00 uV

(3) 1.10uV

(4) 27.5uV

(5) Question not attempted

A neutron beam with wave vector

k and an energy 20.4 MeV diffracts
from a crystal with an outgoing
wave vector k'. First order
diffraction peak is observed for the

reciprocal lattice vector G of
magnitude 3.14 A-1. The diffraction

angle that k makes with the plane
is (mass of neutron = 1.67 x 1027
kg) nearly [For neutrons
wavelength of matter waves
0.28
;,‘ E(in eV) AI
45°
30°
90°

Cannot

=

(1)
@
(3)

(4) be calculated as

values of k and k' are not
given.

(6) Question not attempted
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124, 918 o192 I B (F1X) gE1 TREEd

{t{ans ort process) 7 IrEH 2

w®E, dEe 2-
2 2
_|PHpt DM
(1) pg=|" 2 2
PHyp—1NHe
2 2 |12
@ = |@py—n )
2 2|2
& p? py, + 10 g
HH™ | ppy+np,
TR T
h ™ &
4 = |—=
(} I-lﬁ ?l‘h+nl‘g
(5) AT W

125, Bfeds & Fram & sEn, et ug 6

wftasar ‘o Foed 91 aen F arafeat
Bl B, #t 38 wen fora o Tt B -
(a3 e 5 )

(1) p=p,+p(M

(2) p=p,—p(T)

@) p=(p - (PMHH2

@) p=(p, + (p(T)H2

(5) i 5%

126. T Fgah urg % forg A= few o fei

43

4w w12 v #

zurten & wEl Cy, F&1 Fou wifin @ T
e dama 7

(1) %—E’——/ (z)c—;'/'

124,

125.

126.

When both electrons and holes are

contributing to the transport
process, the Hall mobility is
2 2
_|PBatDHe
(1) pg=|_"2 2
-1 2 12
(2) “py = [ pp -1 Ll:)1
e b 2(2
N _|PPpptnfy,
e H” | puy+np,
2 P i — D e
{+ 8
iy, e et
4) pg Py, + 0 H,

(5) Question not attempted
According to Matthiessen's rule,
the resistivity ‘p’ of a metal
containing small amount of
impurities may be written as —
(héré symbols have their usual
meanings)

(L=p = p, + p(T)

@)_p=p,~p(T)

(3K = (b, ~ (T2

@ p=(p,+ (MY

(5) Question not attempted

For a non-magnetic metal, which of
the following diagram  best

Cy
represents the variation c-f—'T‘“ V.

T? where Cy is total heat capacity
ang,f.s is the temperature in Kelvin.

(11%‘/ () E’rv"l i
:’"" e T T

o
) "5‘;5_ ) =

A T4
(5) Question not attempted




127, R T E—{‘l - R}z 4, ﬁa + G gifmwm 127. Phonon leﬁﬂi{il;ls is_.giveﬂ by the
A& ot &, ot B S o af ¥ v equation K, + K, =K, + G, where
= =
i Ry 2 | A Ks are phonon wave vectors andE
T8 gt antar 2 - e is reciprocal lattice vector. When G
. ¢ # 0, this equation represents :
(1) S B 2R ™~ (1) Normal phonon collision
(2) feard BR z@m &) (2) Debye phonon collision
(3) o B ZaT - Ei; Eerfli phun];m cu}]isil?in'
3 e mklapp phonon collision
:‘2 SHee EIWH e fa.ﬂ;l (5) Question not attempted
128. The total current density for a
128. feft srdamer % forg o fonfta s & semiconductor, for a one dimensional
F U T ‘q'-?l TE &9 § =I5 i Gl case is correctly expressed by :
o & 1 (78T Hebal & seferd 37 ) (here symbols have their usual
D d=e, p, E +e, p E +eD meaning)
@'I. . i (1) J =epnE + egppEx + eD
de " € Vp dx @+e]} dp
@) J= e, 1, B, + e, u, B, +e DY az " "Uede
dn QE I~ { 2) J =epnE, +enE, + eD
dx—*Dpax ‘I dn eD dp
@ J=e nEx-epupEx+e];}“h de "pdx
dn_ . dp il @ T =euE - euB +eD,
dx ~ P dx ii-:li_ eD QE
(4) J =e oMo Er—e, u, E . +eD, dv pdx
dn dp (4) = e E, — e E + eDy
3, teD dn d
dI B dx E + 'ED ExE
(5) i T .
(5) Question not attempted

lzﬁﬂﬁuﬁsea%ﬁ'ﬂmmm|

T, mwmﬂqmﬁa;qaﬁﬁfagllﬂﬂ The bulk modulus in terms of
elastic constants for a cubic erystal

(4) l:-"=‘;5|:("311 -Cy9) 4) =§':Cu =Cpp)
(5) a9 (5) Question not attempted
o 40 43

e & - g_? # 1ag:wenhy
(1) B=3 3 (C11 +Cpp) = M B=j 3(C; +Cpp)
(2) B= 5 (C,y +2C,) I @) B=3(Cy; +2C;y)
(3) B=3 (2C,, + C,) { (3 B=3(C, +C,

i

|



180. U% & 9o1 FerEm ET’Mfﬁ 552 pf) &

fore uw sl &R vE W A )
T 3 -

(1) Tpu. 3 (2) 7Fﬂ- A '[
(3) TF; 0.84 (4) ?Fﬂ‘ 0.84

(5) Fqafaw=

131. B = 1,000 386 & U TS &5 § Th
et i o -3 791 fom-srea wawns
o Fo AR
Moy = 2.793 py, T8 iy FFEARR AFEH

Ry =38.158 x 108 [%’])

(1) 0.85 x 1077 eV
(2) 176.1 x 10-7 eV
(3) 17.61x 1077 eV
(4) 1.761 % 1077 eV
(5) FTRa W=
132, Frafafas g wuei w fmmot

(1) FHHATHR, FHH BT 2 |

(2) FAATEAR, YT BEE R |

(3) 2t wuw wét 2 @ HUT B, FUA A
F e T £ |

(4) 2 FYF TEAE |

(5) W

133. 99 © UF nUHR & Hedes H a9
T = 300 K W g o9 1 x 1018 &
7 x 1017 9fd em® & gft 0.10 ¥t w tefia
®0 ¥ wee lwﬁ:ﬁﬁhmﬂ“ﬁ}
D,, = 450 cm?/s, 7t ferewon ey e 2m

(1) 2160 Alem? (2) 2.16 Alem? {
|

(3) 216 A/em?®  (4) 21.6 Alem?
(5) IFgala w9

43 a1

130. For a rare earth cation ET(dxfﬁﬁs""pﬂ},

the ground state level and effective
number of Bohr magneton are

respectively :
(1) Ty zero  (2) Tp, zero
(3) ?Fn' 0.84 (4) TFﬁ, 0.84

(5) Question not attempted
131. The energy difference between the
spin-up and spin-down states of a
gi_‘bkbn in a magnetic field of
'=.1.000 tesla :
(Given the spin magnetic moment of
. proton e = 2.793 Hags here By 18

ri@lear magneton = 8,158 x 104'{%/})

(1) 0.35x1077eV (2) 176.1x107eV

(3) 17.61x107eV (4) 1.761x 107 eV
(5) Question not attempted
132. Consider following two statements :
Statement ;:f —inanmedich}e. NMR
imaging is safer than x-ray imaging,
Statement B Unlike x-ra
~radiation, rf radiation in
~has too little quantum energy to
disrupt chemical bonds, so
cannot harm living tissues.
Statement A is correct,
« statement B is wrong.
Statement A s
Statement B is correct.
Both Statements are correct
and Statement B is correct
explanation of Statement A.
(4) Both Statements are wrong.
(5) Question not attempted

133. AsSime that in an n-type semi-
conductor at T = 300 K, the electron
cancentration varies linearly from
1"%-10'® to 7 x 10'7 per cm? over a
distance of 0.10 cm. If the electron
diffusion coefficient is D, = 450 cm?s,
the diffusion current density will be.
(1) 2160 Alem? (2) 2.16 Alem?

53; 216 Alem* (4) 21.6 A/m?
5) Question not attempted

)
@)

wrong,




134. T 3Fa oA % s @9 9% % | 134. An  infinitely

135. 7 g ™ B 109 m™ % gfgeher | 145

Waw 33w T A TEd R | @ |

FoI, AR % wrEEn gareR e § e
T H AP Feg AR IR IR SR GH
wr 2 | Fefafga # & =9 @ 9% smaw
e (V) & Fer F w9 # e Fi (Eg)
% aftad 1 welia H R 7

!

(1) Eg

(2) B
A —>
|
(3) Ex
A=
P o i doan
(4) Ex
L—
(5) A W

(incremental) ¥@a # 9HEg F
SN 1 FT AA AR D = e Fsin y &

X

—e" mayay+225 C/m2%, & (C™H IS

(1) 1 (2) 2
(3) 4 (4) 8
(5) AFeia

' 1
AL FES

|
|
|
|
|
|
|
E

long positively
charged straight wire has a linear
charge density A Coulomb/m. An
electron is revolving around the
wire as its center with a constant
velocity in a circular plane
perpendicular to the wire. Which of
the following curve represents the
variation of the kinetic energy (Eg)

as a function of charge density A ?

(1) Eg
N —
(2) Eg i
A —
h —>
(4) Eg
L —>
(5) Question not attempted

An approximate value for the total
charge enclosed in an incremental

volume of 10° m=? located at the

o a = " I
origin, f D=e*sinya,—e™*cos y

a, + 2Z a, C/m? is (in nC)
s (2) 2
(3 4 (4 8

(5) Question not attempted
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136.

137.

138.

43

= 5 8 = o fama (V) s aftesor
I e T Fa R ?
(1) V=2362xy
(3) V=25/r
(5) gaa v
us et uig 1 v, ed B R R, @
a1 yarfea it & 5 % o 6 gy
& T THATH 9 § i #
aﬁ'iﬁ??ﬁﬂme!ﬁﬁ%Wﬁ@rﬁi
A W% HET B &l r B F A= @
TR A TSR ?

B+

(2) V=rcos¢
(4) V=4x+9

(1)

(4)

) R eE

(5) FHFwRA W

Frafefen uat w famm Fif

(A) foma st V2 = 0 =1 Hge wa ?, 1§
wrm fEmn AR E |

(B) farerg R 3w & g et smam =
et araEen i @ s |

12 e ™ forpedl # @ vt I SRR

(1) I FHYA (A) TE R |

(2) Fae 59 (B) adi 8 |

(3) T %4 (A) & (B) wé E |

(4) T HUA (A) TE (B) T & |

(5) rFwiea wH

|
|
|

—_———— —— =

136.

137.

138.

Which of the following potential
(V) does not satisfy Laplace's

equation ?
(1) V=36xy (2) V=rcosd
(3) V=25/r (4) V=4x+9

(5) Question not attempted

A long metal rod of radius R
carries a current I wuniformly
distributed over its cross-section.
The graph between strength of the
magnetic field B with distance r
from the axis both inside and
outa‘ﬂiﬂe the rod will be —

-

{1?,_.' :

A A
Ba

@ A
0 '_:'R * T
Ba

@ | /

of °F

e

(4

L u R »r
(5). J.Queatiun not attempted

Consider the following statements :
(A) The potential satisfying V2 =0
has local maximum or
A charge cannot be held in
stable equilibrium by a purely
electrostatic field.
Selegt the correct answer from the
following options :
(1), Only statement (A) is correct.
(2) " Only statement (B) is correct.
(3) Both the statements (A) and
_(B) are correct.
(4) “Both the statements (A) and
(5)

(B)

(B) are incorrect.
Question not attempted




139.

140.

141.

20 cm T TH Ecmﬁlﬁl‘ﬁf'ﬁqﬁlﬂ
TS aftferT T AR & vwEnE 1000
A T # | 38 e afenfer g g
afe gt 3.0 A °T vaTEa it 9 q g
dfea St o B —

(1) 5x102J (2 3x102J

(3) 3x10'J (4) 2x1024J

(5) FAgTRA 9

T av S r B & ue gemn T %
sl 8, gracha 8 B H sa e @
o5 o oo g &3 & wEag # | AR
t T3 & A 1 T eae 4.8 wie
iR FeHfa  wgen e & A d da

faramEm -
Y o5 (-3

:rBrz(
® B=(1-5) @ = A"

(6) FFwid =

o i i, FEm, aaummiﬁa farera
3 ) e 3 i 6, @
& 7 U fag W g &3 6 e B
FARFEM? (1, <B)

() A
U

nBr?

o

Eg T1 dE :
(), Bl A
Ho ¥y dE
@ B=7 34 o
g T dE
(3) no 4 dt
1 rldE
{4) Pnﬂc. dt-
(5) FgmIE ¥

140.

141.

139.

A circular air cored solenoid of 20
cem length and 3 ¢m in diameter is
wound uniformly with 1000 turns
of wire. Treating it as long solenoid,
the energy stored if the current of
3.0 A is passed will be nearly

(1) 5x102J (2 3x10%J
(3) 8x107'J (4) 2x102J
(6) Question not attempted

A wire in the form of a circular
loop of radius r lies with its plane
normal to a magnetic field B. If the
wire is pulled to take a square
shape in the same plane in time t,
the emf induced in the lmp will be —

Br® Br?
o () @il
@ B (1—%] (4) zero
(5) Question not attempted
What will be the magnetic field

strength B at the point between
the capacitor plates indicated in
figure in terms of rate of change of
electric field strength between the
plates ? (r, < R)

-\ Ay
U

m B=S

(2) = %:::' ";_1 %‘?

® B=03%

@ -ﬁrf

(5) Question not attempted
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142,

143.

144.

145.

43

E =1 kV/m (& e qm) 3R smgfa
' 10 MHz % & Sl faga & % fig
U Fee Fdea A § wfa wa e
=3 3fwa ufd & (WimBH) (g, = 4 @@y
tan & = 0.001 &)

& 523 R 882
(5) IFw 5o

3fé g @3 H = (3x cos B + 6 y sin o)

k 2, @ uw wwe J @ (86 5E %
nﬁmﬂaﬁﬁmﬁq)

(1) 651nu1+3c03[33

(2) —3cusﬁ1+65mu3

(3) 63mu1—3cus|31
(4) —3cnsu1+ﬁsmﬁ]

(5) TwE WeA
Healush GaTesh TEdl § w6 AT &

fort Frgraradin & whwwl #1 gada
afew fava A % 92 & ofonfa s 2 )
FAM T F WM A &F FHww
frafafas & & frod wgga & 2 7
(verd &1 38 =it ifew i § e
T 3R FHE R H= S HEaT )

(1) VA =pJ - ?[peg]
(2) —V2A = pJ

%A

(3) —VPA=pJ - e 23

(4) VIA=—uJ- ua?%(-%” W]
(5) A W

Pafe # fewde whwol % ol &
Fciferen 3 @ % 1 daw w7 2 7

) %E‘zﬂ @ V.B=0

3) vxE'—— oB E

(5) :ﬂga&am

(4) ?x]_?:—pusn%t I

142,

143.

144.

145.

For an alternating electric field
E =1 kV/m (r.m.s.) having frequency
10 MHz, the average power dissipated
per cubic metre in a non-conducting
dieleetric medium is (in W/m?)

(takée, = 4 and tan 3 = 0.001)
(1)=8.25 (2) 6.42
(8)e=2.22 (4) 1.02

(5}~ Question not attempted

If the magnetising field H= (3x cos
B+ 6yasinao) E then the current

density J will be (assume fields are
invariant with time) —

(1) 6sina i +3cnaB§

(2)pr3 cmB? +Eaina._?

@)~ 5amu’i‘—3ma|3‘j

(4}~-3msa1+ﬁsmﬂ]

(5)" Question not attempted
Forlow frequency in highly conductive
materials, the electromagnetic field
equations are defined in terms of
magnetic vector potential A. Using
Coulomb gauge, the field aquahnn
reduced to which of the following ?
(Material can be considered linear
homogenous and isotropic in all its
physical properties.)

(1) -VA=pJ-v [ps%]
(2) -V2A=pJ

(3) -‘FEA wd —pe o

() VA= —pJ — e ai (—%%— w)
(5) - Question not attempted

In context of Maxwell's equations
in wwvacuum, which one of the
fulhmng relation is incorrect ?

W V-E=2 (9 V.B=0

%A
atz

oB

{BJ—V'x (4) ?xﬁ—uus{,§

(5) Queatmn not attempted
- o




146. @ 71 B B, = Be et~ 50 g

ﬁ,,—-‘-‘—linxﬁ & e & f w

!mmﬂmﬁﬁam%ﬂmmﬁﬁgﬁ

R Ira0ys W REmen st
2 | af it & wRe A Fend dea W

TOGCR VA T 1 TA I S o T

o g r=ge # wor d wieE % T
R IFmdasRaafem e ?
ey 1 s e 2
\k_uﬁ\(\

9 2 —Z

0 By _

E 2N
(1) k, sin 8, = k, sin 31=]§ﬁn92

(2) kg sin 8, =k, sin 6, #k; 8in 6,
(3) kg sin 8, k, sin 6, =k, sin 6,
(4) k, sin 0, = k, sin 6, # k, sin 8,
(5) i

147. 9% 7 & fag & fufs sfw 2, @
waa feea ve s A T I g
Tergrgrarefia forve v spm ey R 2 -

t1}¢=-ﬁx?.A=§;"

() ¢=#E-?,K=§;r

i

(3) ¢=ﬁx?.3=“§2
BxT
2

4 6=8.7,R=-
(5) it W

146. A wave is represented by the field
vectors

- - - n
ﬁﬂ =ﬁge"-'f“’t'k“ "}andﬁ(,:ﬁ
¥, x B, and is obli incident

o X E; and is obliquely inciden
on the interface separating two

media as shown in the figure.
If the phases of the field vectors are

all equal at the boundary and T is

chosen to lie in the interface and in

the plane of propagation vectors.

Which of the following equation is true ?
Medium 1 Medium 2

>

(1) k,sinB;=k,sin® 1 =k, sin 6,
(2) k,sin0,=k, sin 6, #k, sin 6,
(3) k,sinB,#k, sin6, =k, sin @,
(4) kuainﬂuatklninﬂ,_:kﬂsinﬁz
(5) Question not attempted

147. If ¥ is the position vector of a point,
then the electromagnetic potentials
at that point in uniform electric and
magnetic field are given by -

B.-7
2

(1) ¢=-ExT A=
@ ¢=-ﬁ.?,K=ﬁL2r

() ¢=ExT A=-
(4) ¢=E‘-?,X=—§—;1

(5) Question not attempted
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148, % s ey § frgagadn 9t %
ferg
-+ = 1 E
(1) H, E 4 9% ﬂEta,n‘l (a)ai’m
3 e # | o
@ H, E¥ 7 & tan! (%]aitq
18w # | =
E :LJ
(3) E Hﬁmﬂ tan—! Eg)‘qﬁﬂf
i T |
(4) E,H3 s ﬁgtan'l (E Jaﬁ’lﬂr
e wa |
(5) FFRa ¥ T
149. ® >> o, ﬁ'ﬁﬁ-‘l'lz(m -Wﬂlqﬁ’l) 1{!61
ﬁgmmmﬁwiﬂm% =
0.2 &2 -
st + 2 = e
(1) 1+52 @ 1-50
O O
@) 1+5.5 @ 1-53
(B) e S
150. A GH &y ~x—z<OH H, =24 _+
64, +4aziﬂfm)ﬁ?ﬂu1-ﬁp°%l
M, %19 &M (A/m ) -
(1) —2&,+an+4az )
(2) 2a - 68,44,
(3) 8a,-24a, - 164,
(4) -84, +24a + 164,

(5) it W l

148. For electromagnetic waves in a
conducting medium —

— -

(1) H lags behind E in time by
1 _1(-8

angle“z"tan [a)

H lags behind B in time by

o

1. (s
angle o tan (E &J

(2)

_’ - _> -

E lags behind H in time by
1 R I

angIeEtan [_am]

(3)

=P =3 X
E lags behind H in time by
angle % tan—! (i]

(4)

(5) Question not attempted

149. For o >> o, plasma

frequency), the index of refraction
of a dilute plasma is approximately

C

given by —
oy’ oy
(D) 1450 @ 1-55
(1] ﬂ}
@) 1+55 @ 1-3-5

(5) Question not attempted

150. If H, = -24, + 6a, + 44, A/m in

region y —x —z < 0, where p, = 5 .
The value of M, will be (in A/m)—

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

-2a, + 64, + 44,

2a - 6a, 44,

84, - 243 - 164,

-84, +24a_ + 164,
Question not attempted
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