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a1 %1 fre 89 : E =i 10 cos (6 x |
107t =04 7z) Vim® | S M F AR |
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|
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|
|

(5) FITARA T
FHAY q % T U W @R whe A

TSR T w(t) = at2y H TEE R | &

Y-31e W faigait % fere fererd foreré fawa |
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3) [4%1]% ) (S0P

(5) TG T |

The  electric field of an
electromagnetic wave propagating in
non-conducting medium is :

E =110 cos (6 x 107t - 0.4 nz) V/m.
The phase velocity is

(1) 1.57 x 108 m/sec.

(2) 1.5 x 108 m/sec.

(3) 1.57 x 108 cm/sec.

(4) 1.5 x 108 cm/sec.

(5) Question not attempted

Consider a particle of charge q
moving in a parabolic motion

- A

w(t) = atéy

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

. ¢ —y4a(y ~ct) +c?
2a Lo
¢ +y4a(y —ct) - c?
23
_C ~ J4a(y - ct) +c?
! a
c+\/4a(y -ct)—?

a
(5) Question not attempted

At t = 0 an electron leaves one plate
of a parallel plate capacitor with a
negligible velocity. An accelerating
voltage, varying as V = at (where a
is a constant) is applied between the
plates. The separation between the
plates is /. The time taken by the
electron to reach the opposite plate
IS given by
1 1

m (ZF @ EEP

3 [%’2]% @) [%‘5)3

(5) Question not attempted

(1) t,

(2) t =

(3) t

4) t=
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230 V, 50 Hz & & wYdEdi 9nT | 4.

3TYfd, 4 : 1 B AU I T BN I
% WTETH | T Ag FHR & U1 qu1 femerd |
mmmﬁm%l%m@z[
i srate armest & s wfedir R, =200 Q |
2, TRiE %1 Rrat gomn dieear & |
(1) 51.78 V (2) 25.87V |
(3) 81.3V (4) 40.65V {
|
|
|
|
|
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TTeT T § % oI @ A W 0.4 V A |
FEeeal W W 4w 1 pA € | 36 @ |
R 0.5 Vi mrEicear W 30 9/ T |
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An a.c. supply of 230 V, 50 Hz is

~ applied to a bridge type full wave

rectifier circuit through a transformer
of turn ratio 4 : 1. Assuming the
diodes to be ideal and resistance

R. = 200 Q. The peak inverse

voltage of diode is
(1) 51.78 V (2) 25.87V

(3) 81.3V (4) 40.65V
(5) Question not attempted

Consider following statements for

breakdown mechanism and choose

correct option :

Statement — A : Avalanche

- Breakdown occurs in heavily

doped junctions under the effect
of relatively low reverse voltage.

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

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

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

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

(5) Question not attempted

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

(1) e (2) €
(3) e* (4) e°
(5) Question not attempted




7.

¥ (a) ¥ weRfa Seea a1 &9 (V) =i o=
~ (b) # weRfa e & fraeft Rl W miftE
foma wman 2 | = feu e ol # @ B

o1 forfa o &9 &1 g8 REv w2
V=5V

(@) (D)

(5) rgaiea S
i & weRia S frames iy ® ffER
¢ quT faf= yeel & 79 W ' ¢ |
ARV, TEH 12 VE IR B A S
% qiEdT T8 7

Rs =250 Q

(1) = (2) 23 mA
(3) 8 mA (4) 18 mA
(5) TR T

7.

A voltage waveform (V,) shown in figure
(a) is applied at the input terminals of
the network shown in figure (b). Which

of the following diagrams correctly

depicts the output waveform ?
V=5V

VA +o—||

T2 IR
(5) Question not attempted

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

increases to 12 V, what is the

change in Zener current ?

R =1kQ

Zero 52 23 mA
8 mA 4) 18 mA
Question not attempted
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10.

09

feu e ity % womess aw 1, F afie

qM F1d i | A muam € -
Vi, =15V, Rg =10 Q, R, =40 Q,

(2) 250 mA
(4) 350 mA

(1) 510 mA
(3) 262 mA

(5) IrgiE ¥

59 I &t fa7 (b) o i & s foran
TR | Sih Ve =07 VR 13l R
(b) ¥ V,, =2 VRV, ,F afiwe qm

TS ?
Ic(mA)
T
25
Ig = 40 pA
20
15 S o
10 . Ig = 20 pA
Is = 10 pA

5

2468101214

(1) 6V (2) 8V
(3) 10V 4) 12V
(5) T S

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

circuit, given values are
Vn=15V,Rg =10 Q, R, =40 Q,
V,=98.1V,Vge=08V

Vin Rs =10Q
15V
1) 510 mA 2) 250 mA
3) 262 mA 4) 350 mA
5) Question not attempted

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

For Si, Vge =0.7 V.

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

Ic(mA)
T
25
20 £
15 ki
- I, = 20 pA
I = 10 uA

2 4-+F6—8-1 12 14

§2 8V
4) 12V

(5) Question not attempted

53; 10 V




12.

1 kHz Wt 20 W mgfdt et 8 | 20 kHz
YT 2 kHz ™ rms dieean FwAS: 40

(1) 10.95V, 15.49 V
(2) 10.95V, 10.95V
(3) 20.90 V, 30.98 V
(4) 20.90V, 20.90 V

12V 15V Vee
Lc (mA)

|
3) s
2. 101 ::
855V 15V Ve
Lc(ﬂm)

(4) s
1.

e

15V 15V V.

(5) IHTTRA I

. An audio frequency amplifier has a

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

1) 10.95V, 1549V

2) 1095V,1095V

3) 20.90V, 30.98 V

4) 2090V, 2090V

5) Question not attempted

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

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

Ic (MA)
15

(1) 75F-->

6V
Ic (MA)
A

(2) 7.2 E <

12V 15V Ve
Lc (mA)

15V Vg

B) s

2.15! ":b

855V 15V Ve
Lc: (mA)

(4) s

‘LSE-——-}

115V 15V Vg
(5) Question not attempted
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. O gduq YaH®, & Th &1 dieddl | | 13. Three identical amplifiers with each

(5) Question not attempted

50, frasft sy 1 kQ e frfa wfedy | one having a voltage gain of 50,
At - input resistance of 1 kQ and output
i;:anﬁgm %% i ﬁg@ I resistance of 250 QQ are cascaded.
o The open circuit voltage gain of the
(1) 12500 (2) 100000 combined amplifier is
(3) 80000 (4) 6000 (1) 12500 (2) 100000
(5) FrwRE S | (3) 80000 (4) 6000
|
|
|

. @& fgdg #ife % 3= wift@ f%eet, 91 | 14, Calculate the cutoff frequency of a
#re fa § femmn mn 8 & foe we-31T® second order high pass filter as

3Tgfer 3t Mo HIT | shown in below figure :
(ﬁ‘"‘m% R, =R, =21KkQ, C, = (Given Ry =R, =2.1kQ, C; =C, =
C,=0.05pF WRy =10k, R.=50 | 005 uF and Rg = 10 kQ, Re = 50

(1) 25kHz - (2) 1.5kHz
(3) 3.0 kHz (4) 4.5 kHz

(1) 2.5 kHz (2) 1.5 kHz
(3) 3.0 kHz (4) 4.5 kHz

I
I
|
|
|
|
I
|
I
|
|
|

(5) e we (5) Question not attempted
iR WA smar R 15. For transistor common Dbase
; FEN :ﬁm:}é configuration, as the collector
AR T -S19H TG @, HTEh- reverse-bias is increased, the space
T FY RSBt FTe (e =) charge width across the collector-
&t A Fedt 8, Re@ wwret smum | base junction increases which
=ters, W uedt @ | 39 uftge % 39 ¥ | causes the effective base width, W
A T 2 | to decrease. This phenomenon is
: l known as
(1) 3l v | (1) Early effect
(2) fi= 31T% guE T | (2) Pinch off effect
(3) T&p wuE Efcﬁ.'_: | (3) Skin effect
(4) Ve WS | g; gvalatl:che e:fe;t s
uestion not attemp
(5) e e |
7




16.

17.

18.

fe d weRRid JFET yaus & fog dieead

e 2]

C, I ! Tg1 71)

' VDD =+10V

(2) -12
(4) -6

(1) -10
(3) -5

(5) TR A

FMHS YAMGY JaH® & Fa9 H

feffea i d s e g 78 & 2

(1) SRTeHR GAHET, he, S FER S=a
T qiEde & faeg @y Y fR &
2l

(2) I8 Yaus H g R AR
HeTer i FRgear § gUR w2 |

(3) TEfrlaF IR A T TR |

(4) FOTcHS AT & IRUTHEEY Wi
fasor & w1y yades it Fasft wfeemn
S 2 |

(5) ITFeIE e

& T n-97e D-MOSFET # Iy > Ipgq

8, a1 I8 .

(1) &8 S |

(2) 379 (depletion) W J F=TfTA R |

(3) 37 (forward) s |

(4) ¥9g4 (Enhancement) #e #
oo & |

(5) I T

I 16.

|
|
|
| 18.
|
|
|
|
|
|
|

For the JFET amplifier shown in

figure, the voltage gain (\%J IS

S
(Ipgs = 10 MA, V, = =5 V, assume

C,, C, and C, to be very large)
' VDD =+10V

(2) -12
(4) -6
(5) Question not attempted

(1) -10
(3) -5

Which one of the following statement

s not true regarding negative

feedback amplifier ?

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

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

(3) It reduces the noise level of

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

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

When an n-channel D-MOSFET has

Ip > Ipgg: It

(1) will be destroyed.

(2) is operating in the depletion
mode.

(3) is forward biased.

(4) is operating in the enhancement
mode.

(5) Question not attempted
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19.

20.

21.

22,

09

% WHifeqe e I 1 mH % e % | 19. For a Colpitt osclllator operating at

Y 1 MHz R sefera &; % férg e &

gyt # @ BR w1 9W w1 ¥ Wi
AeR gaT=ae ToTTes 0.25 B ?

(1) 253pF  (2) 31.6 pF |
(3) 126.5pF  (4) 36.1 pF |
(5) Feia S %
= fort Qfe A, Qo 79 TfYe @ 59 |
Yate 1 AN T9 YT |7 At g

(1) 1 (2) 1.5

(3) 2 (4) 3

(5) 3T T

faefera fog & weldta afuy & f&u 2.5 | 21.

mV & Sareshtg feeft o gy ffa s |
¥a Hifd | T8 R, = 2 kQ, R, =
200 kQ :

<
o

~9V

(1) =025V (2) +0.25V
(3) 25mV . (4) +2.5mV
(5) 3w Fe

Ife & yauw e @ -1000 w
qATaw B = 0.1 B, & a9 & HRO A
# 20% %1 wfadd g B, @ @Ew
yats f afr # gfgds i om
HI |

(1) 0.02% (2) 0.2%
(3) 2% (4) 20%
(5) rgeiea ye

m- e e e I e e e i I i e i e e I e IEE S e e

20.

22,

1 MHz with an Inductor of 1 mH,
what should be the value of the

smaller of the two capacitors used
such that the feedback factor is 0.25 ?

(1) 25.3 pF (2) 31.6 pF
(3) 126.5 pF (4) 36.1 pF
(5) Question not attempted

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

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

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

Here R, = 2 kQ, R = 200 kQ

_gV

(1) =025V  (2) +0.25V
(3) =25mV  (4) +25mV

(56) Question not attempted

If an amplifier with gain of =1000 and
feedback of p = - 0.1 has a gain
change of 20% due to temperature,

calculate the change in gain of the
feedback amplifier.

(1) 0.02% (2) 0.2%
(3) 2% (4) 20%
(5) Question not attempted




23,

24,

25.

ditrarenes yavs & fog F=fafea sy

7t e shifie va wet feremed g

HUT-A : TH GipaeRs yaus g
Fftrepew Ay W HE W aehar
98 ha@ Heha IABRAT T (slew
rate) T fft et 2 |

U1 - B : g W foewor + T4 &
fou g%a & ofeda H « dHa
FAfFaT ¢ (slew rate) & &H Bl
e |

(1) FYTATAITIB I GI 2 |

(2) P FATA TR |

(3) FaA T BHAR |

(4) THATIRAEIBEAR |

(5) i I

A-B-C-D+A-B-C-D+A-B-C-D
+A-B-E-D+A-B.C-D-E+

A-B-C-D-E+A-B-C-D-E®=t

TEAIehd L Hehd & :
(1) 1

(2) A-B

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

(5) Irviia T

few u fomr | guTRes 99y ¥ wee We | 2s.

PrT ) SR § Bt steear 3 ahady |

EI R

V

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

(5) TaRE T

(2) +50 Vius
(4) —20 V/us

|
|
|
|
|
|
|
|
|

10

23,

N
pas

Vn

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

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

Statement—-B : To prevent
distortion at the output, the rate

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

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

(2) Only statement A is true.

(3) Only statement B is true.

(4) Neither A is true nor B is true.
(5) Question not attempted

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

(1) 1

(2) A-B

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

(4) A-E+A-B

(5) Question not attempted

The rate of change of output voltage
In response to a single pulse input to
the integrator circuit shown in figure is

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

(2) +50 V/us
(4) —20 V/us
(5) Question not attempted
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26.

27.

28.

29.

09

Fre few o afowt & & F @1 gefa e
Y = A + B + C ! YeRid #tar 3

(1)

>
> O 0>ro >0
S -

;

(2)

w
S

C

(5) FFgwia A

T @ frasft OR gr % fawior 3g &0 &
%7 fHa @ f9sft NAND gr i

(1) @ (2) IR
3) @ (4) U=
(5) TG S

T & 379 98 o =1 (A, B, C) % foru
& 9 qneft @ Rred smfefea fesh

sfadt 000, 010 100 @ 110 3 fira |

frin 3= & | Ife 39 3ues forw w wm
ATE Trewe qeir Teftentvr forget 38 T
ﬁﬁ’fﬂﬁﬁmmﬁﬁ

(1) Y = ABC
(3) Y=B

(5) IrFeiea I

2) Y
4) Y

i
Ol >l

(A-B+C-D)[A+B). (C+D) | 2.

HicATeha fohan ST 9T 2
(1) 0 (2) 1
(3) A-B+C-D (4) A+B+C+D

(5) FFARG S

i 13

11

26. Which of the following circuit

27.

28.

represents the Boolean expression

Y=A+B+C?
A:D—i
T

(1)
(2)

(4) B
C%v

(5) Question not attempted

Minimum number of two-input NAND
gates needed to construct a two
input OR gate is

(1) Three (2) Four
(3) Two (4) Five
(5) Question not attempted

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

(1) Y = ABC 2) Y=A

(3) Y=B 4) Y=C
(5) Question not attempted

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

(1) 0 (2) 1
(3) A-B+C-D (4 A+B+C+D
(5) Question not attempted




30. K-umfea (A9) 6 gg@ar @ e so
ﬂﬂl‘ﬂﬁﬁﬁ:
Y=Z%_(3,4,57,09,13, 14, 15) &1
qiRoIT B9 ;

(1) ACD +ABC + ACD + ABC
(2) ACD +ABC +ACD +ABC
(3) ACD + ABC +ACD + ABC
(4) ACD + ABC + ACD + ABC

(5) geia we

31. weRfa o= & g # BORROW fim &
fore wtefipa el =9 38 R e

O >

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

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

(4) A-B-C+A-

(5) I FE

32. fr= @ 219 @ 9% gR 9Rey # 99 | 32.

E‘_ (+1Ef¥EH) (coincidence) iUy ot el

ST g ?

(1) EX-OR
(3) NAND

(5) STFTNG FH

(2) EX-NOR
(4) NOR

|
|
!
i

12

30. Simplify the expression :
Y=2Z (3,457 9 13, 14, 15),

using the K-map method, and the
result will be

(1) ACD + ABC + ACD + ABC
(2) ACD +ABC +ACD + ABC
(3) ACD + ABC + ACD + ABC
(4) ACD + ABC +ACD + ABC

(5) Question not attempted

In reference to figure shown, the
simplified Boolean expression for the
BORROW output is given by

5 SUM DIFFERENCE
Half
g

C+A-

(1) A-B-

ol

2) A-B-C+A-

O O O

ol
-+

ol
Ol

(3) A-B-C+A.

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

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

circuit ?
(1) EX-OR (2) EX-NOR
(3) NAND (4) NOR

(5) Question not attempted

09



33. SR fFe9-w19 1 fenafres gt
g

(1) Q,,4=SR+RQ,
(2) Q,,,=SR+RQ,
3) Q,,4=SR+RQ,

(4) Q,,,=SR+RQ,
(5) Irgeia

BJT % 39N ¥ s UTs w@afed
(Astable) edtargsiet fas ragat &
7 R, =2 kQ, R, = 10 kQ, C, = 0.01
uF @@ C, = 0.05 pF 2, % for gem it

T T Hiord |

(1) 2.775 kHz
(3) 3.775 kHz

(5) Irgufa ye

T P AF (F TR) (F)F wed
frferRaa Suat P @@ Q X e =t qu
&1 foehed 1 997 #i :

P : SUM fiifm (amsege) (S) % fare
e =i ¥ YT fea i @

SABC+ABC+

A-B-C,+A-B-C_

Q : CARRY P (aqmgz) Wt)
fore sefta sae 30 wehme o e &
Cot=B-C,+A-B+A-C_

S

(2) 6.255 kHz
(4) 4.255 kHz

35.

A

B
Cin
(1) FTAFH P H TR |
(2) FEAFEQH TR |
(3) TP TN QA T # |
(4) HYT P qUT Q Q1 Tetd & |

(5) 3rgaia Fw

Full

Adder
Cout

09

13

33. The characteristic equation of SR
flip-flop is

|

{ (1) Q,,1=SR+RQ,
{ (2) Q,,,=SR+RQ,
| (3 Q,,;=SR+RQ,
{ (4) Q,,;=SR+RQ,
|

|

|

I

|

(5) Question not attempted

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

(1) 2.775 kHz
(3) 3.775 kHz

(2) 6.255 kHz
(4) 4.255 kHz
(5) Question not attempted

35. Consider the following statements P
and Q in context of a full adder
(figure) and select the correct option :
P : The Boolean expression for the

SUM output(S) is given by

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

"

. The Boolean expression for the
CARRY output (C, ;) is given by

|
|
| 35
|
|
|
|
i
|
|
il
} Co=B-Cp,+A-B+A-C,
|
|
|
|
|
|
|
|
|

A-B-C,+A-B-C,

A S
B
Cin Cout
(1) Only the statement P is correct.

(2) Only the statement Q is correct.

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

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

(5) Question not attempted

Full
Adder

28441189 A




36.

37.

38.

39.

B8 Theu-Tiiy T (FEPR) (Fe-64) A

TEa & 91 g 9Tt 999 S8 IHAd
&8

(1) 64 (2) 63

(3) 127 (4) 128

(5) rgaia ¥

T MOD-10 I&1F 7o (01 +18eX) aen
T&% MOD-10 Si4g94 e &A1 3 &
fTu Sravaes fR9-Toiial <Y S s @
(1) 5, 10 (2) 10,5

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

(5) rgaia yw

St |rdi & foru Fafaiaa syt w fomr
aﬁ‘rﬁnaﬁwﬁﬁm—cﬁﬁu

W-A:mmmmm]
WWWWW%I@I

HId ! 3TTeyl dieed |id $8d ¢ |
HY9 — B : T HGH 97T Hd & g
Hiafe fery 37d BT 2 |
(1) FYTA IR B TH £ |
(2) FTAFAATAE |
(3) FTAFYTIBTIR |
(4) H¥H A 3R B 2T 3@ £ |

(5) IrFeid v
T 10 bit S hE (Rue FE0) $

fere Fs gt 10 MHz R | 78 o <6 | 39
S fR-eria # fohee =Faw F |
foera (e feet) & a1fh 7% o o |

BIT T (TH HIC [y T FH) ?
(1) 1ns (2) 10 ns
(3) 10 ps (4) 100 ps

(5) FaRE A ﬁ

36. The largest decimal number that can

37.

38.

be stored in a six flip-flop counter
(mod-64) is

(1) 64 (2) 63

(3) 127 (4) 128

(5) Question not attempted

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

(1) 5,10 (2) 10,5
(3) 5.5 (4) 10, 10
(5) Question not attempted

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

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

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

(1) Both statements A and B are
true.

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

(4) Both statements A and B are
false.

(5) Question not attempted

For a 10 bit ripple counter the clock

frequency is 10 MHz. What must be
the minimum value of propagation

delay in each flip-flop of this counter
so that it will skip a count ?

(1) 1ns (2) 10 ns
(3) 10 us (4) 100 us
(5) Question not attempted

09



40. =3 ¥ € Sieedr E 199 2 40. In figure, the value of source voltage

Eis
10 Q 6Q 2A =2 60 A
6Q
1A(1) (*)E O g
(1) 12V (2) 24V (1) 12V 2 24V
3) 30V 4) 44V
§5; Bt ) (3) 30V (4) 44V

() Question not attempted
41. =7 4 weRia ufuy # wmar PQ # g &

41. For the circuit shown in figure, the
current in branch PQ is

(1) 5A (2) 0.5A (1) 5A (2) 0.5A
(3) 25A 4) 1A (3) 25A (4) 1A
(5) IFia T (5) Question not attempted

42. =E e mn fom ww uftey & e wm @
qurtar 8 | et gl e & amy 1w aimm
3 feram gt

42. The figure here shows a portion of a
circuit. The magnitude and direction
of the current I in the lower right-
hand wire will be

(1) 4 AT N | (1) 4Arightward

(2) 8 AT 3N (2) 8 A rightward

(3) 4 AsTE 3R (3) 4 A leftward

(4) 8 AT 3R | (4) 8 A leftward

(5) SFafa | (5) Question not attempted

09 13.; =




43. h wa % e § fom ® wehfa @ o | 43. In context of h parameters which of

T F P ar e TE § ?
20 30
60O

a2
(1) hyy=4Q (2) hy, ks
(3) h12=% (4) h,,=9Q"
(5) T T
0.9 0.2 |
T %_0.2 O-S_mm $ 'a Y
Afyaq & T Y, FI A 2
(1) 0.4 (2) -0.4
(3) 1.8 (4) 1.67
(5) FITRA T

45. i ¥ wefila f§ qr 9@ (Q 9 FeTh) F | 4
ey Z,, WY, FA:

(1) 5Q,1/6 Q"
(2) 5Q,5M12Q"
(3) 20,5120

(4) 2Q, 1/6 Q-1
(5) 3rguRd S

|
|
|
|
|
|
|
|
|
|
|
|
|
44. T T3 U S & foru z-Afesa w um e = 44
|
|
|
|
|
|
|
|
i
|
|
|
|

S.

the following is not correct for the
two port network shown in figure 7
20 3Q

6Qs

N

2

(3) hp=35  (4) hy=9Q"

(5) Question not attempted

The z-matrix of a 2-port network is

1091052

' b . The element
Jven BY 1 02 06

Y,, of the corresponding Y matrix of
the same network is given by

(1) 0.4 (2) -04

(3) 1.8 (4) 1.67

(5) Question not attempted

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

are respectively :

(1) 5Q,1/6 Q"
(2) 5Q, 5112 Q"
(3) 2Q, 51120

4) 2Q,1/6 Q7"
(5) Question not attempted
09




46. Wit o & TRuy A i en ada g &

09

IEN & 10 Q vfekwss § gmy fufor %
TP ¢ al ged AR UR W 10 Q

gioras § YR a9 8
60 <

(1) 24 A, 1.28 A
(2) 8A,2.68A
(3) 8A,248A
(4) 2.4 A, 1.48 A

(5) IrgaRa y

20

12A 4Q

(1) 6Q 348V
(2) 6Q 324V

(3) 12Q 312V
(4) 12Q 324V

(5) 3rFaia A

46. For the circuit shown in figure, if we

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

resistor are respectively :

60 "
b

(1) 24A,1.28A

(2) 8A, 2.68 A

(3) 8A,248A

(4) 24 A, 148A

(5) Question not attempted

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

20

12A 4Q

(1) 6Qand 48V
(2) 6Qand 24V
(3) 12Qand 12V

(4) 12Qand 24V
(5) Question not attempted




48. TSIV YHF HT ITN Hd §Y, 9t % | 48. Using superposition theorem, find

By o £fm the current through the 6 Q resistor
o j il ! of the network :
12 Q

12 Q

(1) 2A ) 4A i i) 2
g; A g p 2t (3) 6A (4) 8 A

(5) Question not attempted

49. IR = g My 1 3 T vfwy awge &,
?ﬁRszaﬂtRa%mm-%*
16 Q Ry

If the = and T circuits given below
are equivalent, then value of Ry, R,

and R, are respectively :

B 16 Q
(1) 6Q,6Q3N6Q
) 6Q,6Qand 6Q

(2) 6Q,6Q3RIQ

(3) 90,9360 (2) 6Q,6Qand9Q

3) 9Q,9Qand 6 Q

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 49
|
|
|
|
|
i

(4) 6Q,9Q3N6Q (4) 6Q,9Qand 60
(5) TG T ! (5) Question not attempted
50. UH f§ 9 st sgoFt (reciprocal) g, I 'fh_tmrflo-;n:: fﬂﬁtwc;r.k is ﬁcipr??cal.
which of the following is not true *
P i PR AT R 2 o 70 e
gk _ 12~ =21
e @ YoV
(2) Y21 =Yy | (3) h,,=-h
3) tiy=—h 12 21
- 2_1 l (4) Network  have  dependent
(5) NG T4 { (5) Question not attempted

O 18 09




e i e SR T TUENNERRRS TN TR IR SRS R

51. To o welfa amedi ot sfeew F fw amy

52.

09

1 1 9T U (rms) 9H 8

6A

|

|

|

|

6A I
(1) 2¢/6 A l
|

|

i

|

|

T S % T V) = 100 V (rms) 7o
Z,=1+jQR I W@ ASZ, =2QH
3MYfet e B (ot a) | 379 o feft oie
Z, I Z, % GHRR FH § ST rar R
diieh ged Sfammn Z = Z, || Z, = z%'
(/== b) wﬁﬁa(b)%mﬁaﬁam
&t 8 itk P 2, Z 3R ey Wi P,
z1§maaaaﬁﬁamﬁ5PZ1amzzm
aiia Wi Py, @ 7@ fefafea & @
®H T T g & 2

= 2500 W, P, = 1250 W,

(1) Py
Pz1—1250W P,,=0

(2) Py = 5000 W, |=’z = 2500 W,
P,, = 2500 W, P,, = 0
(3) Py = 5000 W, P, = 2500 W,

P,, = 0 W, P,, = 2500 W
(4) P; = 2500 W, P, = 2500 W,
P,, = Py, = 1250 W

5) ARG TS

———— . Wi E——— T ——— T —— T— - S S ] T —— T ————

19

91.

52.

:

For the periodic wave form shown in

figure the rms value of current is
I
BA

-6A

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

(3) ‘\/%A

(4) Insufficient information
(5) Question not attempted

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

P,, is power absorbed by Z, then
which of the following options is true ?

(1) Py = 2500 W, P, = 1250 W,
P21 =1250 W, P=0

(2) Py = 5000 W, P, = 2500 W,
PZ1 = 2500 W, PZ2 =0

(3) Py = 5000 W, P, = 2500 W,
Pz1 =0W, P;,2 = 2500 W

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

(5) Question not attempted

u




93.

55.

100 &1 g 1 TH WA U A,

T ey, T quTiE 3R T Feell &

a9 @ Sofird ¥ 921 8 | Felt, Faty

IR AUTTE & B W fevamar e

46 V, 8 V 3R 40 V & | frmferRea s

mﬁﬁnaﬁﬁqaﬁwﬁﬁmgﬁq:

HYT — A ; TS YR Fa i dreear 20
VI |

FYF — B : YT 3R ieedl & & Heard
qY=ITHT ORI % |y 37° % |

(1) ST A MBI TAE |

(2) FIAFUTATAR |

(3) ST FYAIBTHE |

(4) HY7 A MBI ATAE |

(5) rgaid Fw

@ eI 3+ j4) QB H10Q®
gferier & | FHTR sh | SET 74T 8 |
39 THR 99y ¥ gfqamen @ gfody §
YITth &1 1 TIITA &1

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

(5) IFrwRE ¥ |

& St R-C TANM HUiE  3mghd
® = 500 rad/s % AC dieed & T ® | |
afg R-C gftayr #t ufeamr R\1.25 8, @t |
qfae &1 wret Fgais (Refiase #) 2

(1) 2 (2) 4
(3) 6 (4) 8

(5) 3rgaRd ¥¥A

20

93.

55.

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

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

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

(1) Both statements A and B are
true.

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

(4) Both statements A and B are
false.

(5) Question not attempted

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

(1) 125 (2) 6:5
(3) 3:2 4) 1:2
(5) Question not attempted

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

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

Rw./1.25. the time constant (in
millisecond) of the circuit is

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

09



56. T foga d@= @eq 2300 V W Fash

o7.

09

VIth Ush Y= (U B134) TABHT
et R, fomeh wrafres $eeft § 4000 W
£ @ 230 V = frfa wfs a2 | 3R
Zram 6t wafies & g 5 A § 3R
39! 2&TaT 90% &, 1 frfa um anft ;

(1) 45A (2) 50 A

(3) 55A (4) 40 A

(5) Irgiied v

@;ﬁﬂt&%aﬁﬁﬁmmm
fomm =t aen v g T ETaT L

A : w9 fedias & v Rt amr ity
q 7E g3 7 a1 wrufe | 9w (Wi

R) IRifia fergga ames ot €, % WY
HATHAR |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

i

B : e fadias % Rl W & Wws R |
Sre 9 2 98 ke § |
Ffafed or i, warfead gt @ S }
FRfYa foga ae® @ €, ¥ 90° |
FHATI W B! 2 |
(1) ¥ae v A G wd @ |
(2) Faei %Y B & 9d 2 }
(3) FYTATITB ST T & | |
(4) HYT A 3R B 3HI Ted £ | i
I

|

|

|

|

|

|

|

(5) R ¥
. & it LCR aftu H, forg wivfia armgfa
R GUTE T Jieedl 1 41 Jfeendd g ?
15 B e el RE
ﬂ}—r (2)&]- LC |.2
2
(3)01- |.1c % @o=\lic3

B
21

56.

57.

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

(3) S5 A (4) 40 A

(5) Question not attempted

Consider the following statements

regarding a transformer and choose

the correct optlon

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

with the applied emf €,.

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

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

applied emf €,.

(1) Only the statement A is correct.

(2) Only the statement B is correct.

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

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

(5) Question not attempted

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

2
Me==  @o=\{c-
@ o=\[5-3F ) 0=\[T6-33

(5) Question not attempted
O




99.

60.

BISSISH T ! AT FHatl 13.6 eV
2 | F=fafes 4 @ 7 & e

59. The

lonization energy of the
hydrogen atom is 13.6 eV. Which of
the following is approximately the

BIgIoH TTHTY] Sht A A0ft bt e wavelength of the first line of the
& T SR ? Lyman series of the hydrogen atom ?
(1) 91.2 nm (2) 122 nm (1) 91.2 nm (2) 122 nm

(3) 365 nm (4) 656 nm (3) 365 nm (4) 656 nm

(5) I S (5) Question not attempted

diferm 6 22P,, Fafm @ H fyw | 60

foures afe 5.84 (dt.)-"1 g, TSI &

If the doublet splitting of excited
state 22P,;, of Helium is 5.84 cm™,

calculate @ the  separation of

TG TR 3 T 6 7o it | corresponding of state of hydrogen.

(1) 0.365cm='  (2) 0.649 cm™ (1) 0.365cm™" (2) 0.649 cm™’

(3) 1.46cm='  (4) 0.73cm™ 3) 1.46cm~!  (4) 0.73 cm™’

(5) i 9 (5) Question not attempted

6. i WM R fmias Which of the following statements is

FYTTAR ? true for a Stern-Gerlach experiment ?

(1) B9 §h FoagHl & Tptogsl (1) Always beam of free electrons is
IR femaT SITaT 2 | used.

(2) 399 T WO FEAEUT GEh & (2) It requires a strong non-uniform
IS AT | magnetic field.

(3) ¥& EEGH WA % RS % | (3) It cannot be performed with a
mﬁwﬁaqﬁﬁmw% | beam of hydrogen atoms.

(4) T T JE wEEd IEER & ] (4) It requires a strong uniform
ST B | | magnetic field.

5) ARG T

) L. { (5) Question not attempted

62. m@“""ﬁﬂﬁ'ﬂﬁﬁgﬁmﬁ, . | 62. In comparison with the hydrogen
& WaeH | IuisHR W@re 6t fRafa 3k | spectrum, how do the positions and
i 32 R spacing of spectral lines appear in
we? the spectrum of deuterium (H) ?
(1) e foeenfia (1) Blue shifted

(2) e fereenfia, Ue &€ 3TaUe & WY
(3) oo faeenfie, 9u 3iaUd & 91y
(4) 5o Hg T8I 57 Ghal

(5) STHTIRG T

(2) Red shifted with slightly larger
spacing

(3) Red shifted with same spacing

(4) Nothing can be said

|
|
|
|
|
i (6) Question not attempted
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63.

65.

66.

09

R L RS g
G TTH! HI G & AN FHAT 2P,
— Dy, 2F':agz—” “Dgj 3R 2Py
—— 2D,, % WA & | A A HE:
@1 s o, B3R AE, al

(1) a>p (2) A>P
(3) a=0 (4) B>a
(5) gARd Fe
S S9E 8 ;

(1) zoeq $i ufew St § smifées | 64.

e
(2) 3o 6 faw Fai A HNfEE
gy

(3) 3o i fufew ot # i
e

(4) 3R i oS H W AR
ENIbE

(5) TN S

wh AT 3 e i 1= 3 ],
Q&R 1 fwaw 2D, U1 2P, , R | W
Wagdl @1 Hi Aforgen w1 § JAhE
YZhI h! FEAT 1A HITT |
(1) 4 (2) 6
(3) 2 (4) 5

(5) IFFTRA I

qifeTy o] & WaeH o gEW HOEAl
fepereh SHTOT 3= Bl & 7

(1) we- s s

(2) =shUI-HefTd HY

(3) fyehrT =shr

(4) S i

(5) 3FITRa ¥

S e — e R —

23

|
|
|
|
|
| 66.
|
|
|
|
|
|

63. An emission line in an alkali atom

shows three fine-structure
components corresponding to the

transitions 2P, — 2D, 2P, —>

respective line intensities are a, B
and y, then

(1) a>p (2) A>P
3) a=p (4) B>a
(5) Question not attempted

Darwin correction is

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

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

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

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

(5) Question not attempted

. Two levels in an atom whose nuclear

spin is I = 3, have the designations
?D,, and “P,,, . Find the expected

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

(1) 4 (2) 6

(3) 2 (4) 5

(5) Question not attempted

The fine structure of sodium atom
spectrum arises due to

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

(3) Nuclear spin

(4) Vibrational motion

(5) Question not attempted




67.

69.

70.

np? $oaAl & Wt 11 'S, 'D,, 3P,
3p, 7o 3P, & | tftreran S S UG R -

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

(3) °P, (4) °P,

(5) rFeRE we
mmf’Fz%%mf-gwrmt:

(1) -4n2 (2) 3n2

(3) —2hn? (4) 5hK°

(5) e A

TR WehIUie &/ WTH T WagH § 9§d 91
e tEnd few § | T, 1 39 e
et Pl e & 9T I @ 1,

FAY: WeE a1 - @iei $i
ftrerem s arelt @At W fEa
w0 8 | ot i sl
(1) Ig>Ix>1,g

(2) Ir>Ig>Ips

@) Ins>Ip>s

(4) I;>1,g>1g

(5) Irgaia e

1s-3oaA 3R T & 7o gEdl
IAATHAT ! HEd & :

(1) wHfi-gerh st

(2) Team$-urrsh s=a=afenar

(3) ATER-avreh A=Afshan

(4) TITHCS-TH FAAHAT

(5) IFrFaRa we

67.

24

|
|
i
70.
|
|
|
|
|
|
|
|

The spectroscopic term of np?
electrons are 'S, 'D,, °P,, *P, and

P,. The term having maximum
energy is

(1) S, (2) 'D,

(3) °P, (4) P,

(5) Question not attempted

The value of L - S for a °F, state is
(1) —4h2 (2) 3h?

(3) -2h2 (4) 5K?

(5) Question not attempted

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

Rayleigh lines and Ig and I,g

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

(1) Ig>Iz>1,g
(2) Ig>Ig>1,g
(3) Iyg>Ig>Ig
(4) Ig>1,g>Ig

(5) Question not attempted

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

(1) Fermi-contact interaction
(2) Debye-contact interaction
(3) Schrodinger-contact interaction
(4) Sommerfeld-contact interaction

(5) Question not attempted
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. T=afafea & @ 9 91 FY9 uvEe 9%

ST % forg rera & 7

(1) 7% 79 B & 9@ A SEET 87 F
Y A THAT TIh0I-HeET JHT §
it TEA Bt R |

(2) UF Vo qEEE &% % L aun S
WA ¥ ¥ &7 fawn % e qeem
HAE |

(3) I7 W WMTE HI YoqA-&7 Ay i
I & |

72. T garit X-fAor 99 &t dfimar Al #

5 mm H1¢ fheet | o W 3t 8 S
tlm%amhwgwmm@m

(1) 1.139 mm-1

(2) 0.139 mm™1

(3) 0.0139 mm-!
(4) 11.39 mm~’

(5) TG I

73. j-j I 99 & fow o= # @ @ @

09

HYT T TR 8 7

(1) T8 W T[T § THEE g g,
&l omifteb IR wEwmu-HE
FAATHATE Ja Bl ¢ |

(2) S HIT AT J Th =S A
qE g |

(3) j-j 3% # T TH S Th I
AT ST TE 2 |

(4) TE TEEHUI-HET FAABHAT I G
TE VST HAT R |

(5) Irgula ¥
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i F

72. One

73.

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

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

(2) In a strong magnetic field T: and

_s" precess independently about
the field direction.

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

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

(5) Question not attempted

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

(1) 1.139 mm™"
(2) 0.139 mm™
(3) 0.0139 mm-1

(4) 11.39 mm™*
(5) Question not attempted

Which of the following is not true for
the j-j coupling scheme ?

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

(2) The total angular momentum J
IS @ good quantum number.

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

(4) It neglects spin-orbit interaction
entirely.

(5) Question not attempted




74.

75.

76.

Tode g (foF) 3gAe 4, 9.5 GHz
& ATgshida g W G TH FH &
fou savgs RR geha &3 &1 9F
AT AT B 2 7

e e R g = 2+ |

(1) 0.35T (2) 35T
3) 35T (4) 0.035T

(5) IrFaRa w¥

frfafga # @ $1 @1 s, TERE

TEH IS S vfa FAfEra R 7
(1) 2H (2) H
(3) 120 (4) 14N

(5) Irgaita e

IR A & K, L9 M il &1 80
KeV. 15 KeV a1 3.1 KeV W %HII: 2,
5§ wifewm @ K, qe KBﬁF‘m"mﬁaﬁ

Ieafoid A & foTg I fonan ST 2, K
@ K, x-fafertont &t qresd it oM
I ;

(1) 1.90 Adr 1.79 A

(2) 0.190 A1 0.179 A
(3) 1.90 ATuT0.179 A
(4) 0.190 ATuT1.79 A

(5) Jrgaita ¥

afe CO g 6.42 x 1013 Hz sy H
ot o &1 s E'FIT%,

IGF T AEA HEE W & o=

AU T 8 7

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

|
|
|
|

e e R e T e R e i B e il T
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75.

76.

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

Take Lande splitting factor g = 2.
(1) 0.356T (2) 35T

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

Which of the following nuclei is

Nuclear Magnetic = Resonance
inactive 7

(1) 2H (2) H

(3) 12¢ (4) 14N

(5) Question not attempted

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

radiations, when platinum is used to
emit these radiations.

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

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

If infrared radiation of frequency 6.42

x 1073 Hz is absorbed by CO, what
Is the spacing between its two
adjacent vibrational energy levels ?

(1) 0.13 eV (2) 0.01eV
(3) 2 meV (4) 0.266 eV
(5) Question not attempted

09



79.

80.

S s B 3 1 mev &, 9w

IFAfd 3raeT i oA a1 2t ?

(1) 5 meV (2) 10 meV
(3) 20 meV (4) 40 meV

(5) I F¥
T fgUmE 3 % gol-Ifath gl

HEINY Ty § SNAEET W@ HA |

20 9" T A 8 | Ul e e |
Ugel! R W@ i fRufd 2 :

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

(5) FRA

m@ﬁqﬁw"ﬁ%m%vﬁ;ﬁi

HFYT IR 7

(3) TE ETEGISH H Aftrd T B 2 |

N3 i AN

fnRsEarg |
(5) T S

81. T gder S 8§, Wi I g

09

3s 28, —> 3p 2P,, WHAY § oA
2, V& &7 % wead <@ a1 8, g

o et TaTat 6 g R
(1) 4 (2) 6
(3) 3 (4) 10
(5) IR e
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78.

80.

81.

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

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

The far-IR rotational absorption
spectrum of a diatomic molecule
shows equilibrium line spacing of

20 cm~'. The position of the first
Stokes line in the rotational Raman
spectrum is

(1) 20 cm™ (2) 40 cm™
(3) 60 cm™ (4) 120 cm™
(5) Question not attempted

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

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

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

(3) Itis not observed in hydrogen.

(4) It linearly depends on applied
magnetic field.

(5) Question not attempted

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

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

lines is

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




82.

83.

e
1

s FI-wliE T yoret W e #),
et E;=3eV,E,=1eVIRE,; =0eV |
2 | ATERH T A,, = 7 x 107 571 3K |
Ay =1x 107 1§ | W1 3 %1 T |
e TR ? I
(1) 50x 108 s |
(2) 1.25x 108 s |
(3) 1.0x 107 s i
(4) 8.0x108%s I
|
|
|
|
|

(5) IrFaRa ¥

w W yW Reh FEe amef
vy = 6 x 10" Hz 3R vy <er

7000 MHz 2, T% IFAcH (TTfeT) W
TAeEd ATIfed Brar & FEeT Y n,
=1 MM F@Ed=10cme | &
fepeadi ared fawent & 9 smefy
A TR ?
(1) 500 MHz
(2) 1000 MHz
(3) 1500 MHz

(4) 2000 MHz
(5) IrFaRa I

foga foga === et &1 oo+
T & gy ° frefofea # @ w9

AU FHA TE 8 ?
(1) 2p— 1s
(2) 3d—> 2p
(3) 3p—> 4s

L
)

(4) 2s— 1s

(5) qaia I

l 82.

84.

Consider a three-level atomic
system with E; =3 eV, E;, = 1 eV,

E, = 0 eV. The Einstein coefficients
are A,, =7 x 10" s71 and A, = 1 x

107 s~1. What is the spontaneous
lifetime of level 3 ?

(1) 5.0x10%s

(2) 1.25x108s

(3) 1.0x107s

(4) 80x108s

(5) Question not attempted

. A light beam with central frequency

vo = 6 x 10’ Hz and spectral width

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

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

(1) 500 MHz

(2) 1000 MHz

(3) 1500 MHz

(4) 2000 MHz

(5) Question not attempted

Which of the following transition is
not allowed in case of an atom

following electric dipole selection
rules ?

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

09



85. FHEUTFYTTI L ? 85. Which is correct statement :

A — &t oo 4 gy gl yemfy | A — Population inversion can be
e 8 gTH fRar s gear 2 | achieved by optical pumping in
A = Ruby laser.

? - * mk_a' G929 A { B — Ruby Iase: emits the photon of

: A = 6929 A only.

C - &l fbed, ALO, & Cr &t 3rggar | RGP
22 | | C — Ruby crystal is AL,O, with Cr

0 Bmaric T

2) ¥TABTEC |

@) oo Ea' | (2) OnlyBandC

T | (3) OnlyAandB

(4) A, Bw CaRdMI | (4) Allthe three A, B and C

(5) TG w¥H | (5) Question not attempted

86. TH W& U s Wi 50 mW B | 0% | 86. A laser beam has a power of 50
8 & AR 5 x 103 m 9 I«@hia mW. It has an aperture of 5 x 103 m

YTl i duresd 7200 AR | 98 951 0.1 | and it emits light of A = 7200 A. The
m BI5g 1Y & o9 O Brefag a1 @ | beam is focused witl? a ler!s of focal
2 | whufore ) fiar 2 length 0.1 m. The intensity of the

|

(1) 2.4 x 108 W/m?2 |
2) 2.4 x 107 Wim? } 2) 2.4 x 107 Wim?
6 2 6 2
(3) 2.4 x 106 W/m @) 24x 105 W/m2
(4) 2.4 x 105 W/m? | (4) 2.4 x 10° W/m
|
|
|
|
|

Image is
(1) 2.4 x 108 W/m?

(5) TG T (5) Question not attempted

87. In LASERSs, photons emitted via
stimulated emission are

87. <R H, Sfva IcEsH gRT Icafod BIeH
SRS

(1) e 3R feen 4 agfeas

(2) e TG IR SR

(3) T I Tfeh T TR T
(4) ATIAd B o oA

(5) e e ﬁ
09

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

(3) Incoherent but same frequency
J (4) Independent on incident photon.

(5) Question not attempted

29 (=




88. foree fagm (Breecumdl) & ded o

frea gmT & R d Faffea d a =
I HY FTEF 8 ?

(1) T + AR = foped g
(2) et & 12 Tre & fore v & Hferes
TTeTsh gAY EWE 2 |

(3) TS JUTST HIBH ¥ TF ¥ e
ST forg &1 9%hd ¢ |

(4)ﬁ§%ﬁm@ﬁﬁf)@m

89. ITHN & fgferdia Ay SIerh &1 STeT

WA ‘a & | AR e afew
E1=g2@(\/§?+?)@5}2=%@(\/§?
_ 0 # | -t ST 1 AEer
(1) Laaz
2
(2) 3\@""
(3) 2a?
332

4) ~z
(5) aaﬂﬁﬂm

90. 300 K ® 10" Hz amgftd & v &

TEVSAT F W qUT KW oo

TRt st fsafe s gt
(1) e'50 (2) e!55
(3) e160 (4) @165
(5) IFaied e

it
il
|
|
|
|
|
|
|
|
|

|
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89.

|
| 90.
|
|

In the context of crystallography,

which statement about crystal

structure is incorrect ?

(1) Lattice + Basis = Crystal
structure

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

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

(4) No basis contains fewer atoms
than a primitive basis contains.

(5) Question not attempted

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

B, =22 (51 + ) ana B, = B3
(31 - )

The area of the Wigner-Seitz cell is

33 a?

(1) s
2
2) h&

(3) 232

2
@) L

(5) Question not attempted

The ratio of probabilities of
spontaneous and induced emissions

of atoms due to 10'° Hz frequency

light at 300 K is approximately given
by

(1) 150 (2) 155
(3) e160 (4) a165
(5) Question not attempted
09



91. frwa ferl 37 Sif¥sw &t F Fiom,

92.

93.

94.

09

aﬂwramaﬁaﬁ’fm(hl)%uﬁaﬁ%|
FRH A B AT HAA ITA R 7 |
(1) a=b=c;a=p=y=90%N=3 |
(2) a=bzc,a=p=y=90°% N=1 i
(3) a#b=cy=a=90°B#90% N=2

(4) a=b=c a=p=y=90° <120°
N=1

|

I

(5) 3wt e =

]

fopee - o (111) 3R (111) F
fou frefafga i e s T Hm a8 ?

(1) T WER F994 & |
(2) T THMIH 2 |

(3) dT THEY & |

(4) T 45° W ferede Hid & | ;
(5) Feid S i
(1) 7 (2) 10 |
(3) 12 (4) 14

(5) FFANT I

v St ®, e see s e’
2, T T e x-318 % FHMIE & 3R y-318 I
& 2a W qYT -394 Bl a/2 R FEAT 2 | |
39 7 % ToR guwi® 8 |
(1) (©021) =
(2) (012) |
(3) (014)
(4) (104)

(5) HTITARA F¥
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| 91.

92.

94.

Which statement is incorrect
regarding the restrictions on crystal
systems, their cell axis angles, and
number of Bravais lattice (N)

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

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

Which of the following statement is

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

(1) The planes are mutually

perpendicular.
(2) The planes are parallel.
(3) The planes are identical.

(4) The planes intersect at 45°.
(5) Question not attempted

The total number of Bravais lattices
IS

(1) 7 (2) 10

(3) 12 4) 14

(5) Question not attempted

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

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




95. T fF=d d = 2.5 A IS 9 9 F 95. A crystal shows a first order Bragg-

e T diffraction at an angle 30° for a plane
fere. 30 higha e with spacing d = 2.5 A. What is the

guten & | X-foeor 1 el wn @ 7 X-ray wavelength ?

(1) 1.25A I (1) 1.25A

(2) 2.50 A | (2) 2504

(3) 1.00 A ; (3) 1.00 A

@) 3.00 & | (4) 3.00A

(5) IrRa e | (5) Question not attempted

96. T T F Gk e it fRAfew @t | 96.  The potential energy of a system of
q two atoms is given by

P
U ==+ o u(r) ==+ %
a0 @ ot B, (ol Rw P 3k Q

(where constants P and Q are
Wﬂii)trﬁﬁwmmrﬂmmﬁ! positive). If the system is in

equilibrium at r = r, then the
8, 7w ) fuferet it Urg) potential energy at equilibrium U(r,)
(1) U(rp) =0 s

(1) Ulrp) =0
(2) U(ry) ==PIr;

(2) U(ry) =-Pir’ {
i (3) U(ry) = —4P/(512)
|
|
|

(3) U(ry) = -4P/(5 1))
(4) U(ry) = Qiry

- o 110
T (4) U(rp) =Q/r,

(5) Question not attempted

97. wiftrs Wiftem # sm-3R@ wiha | 97. Metallic sodium has a body centered
e ot Bt 2 | 3as X-Retor Ry { cubic crystal structure. Which line

will be absent in its X-ray diffraction

yfereq w7 Yar sefRm a7 | pattern ?
(1) (111) | (1) (111)
(2) (110) ! (2) (110)
(3) (222) (3) (222)
(4) (200) (4) (200)
(5) STFTRA e (5) Question not attempted




98. FWIW A & goiagi % 7y i | gt | 98. The average distance between the

100. &g i FuA urRer C =T + AT & forw

I FE AL :
(1) W e
(2) THgal T
(3) WTEER TR
(4) Hiee T
(5) rgeRa I

A g et & e wer
AT GRT Toh T1Y 92 & &, T2 B

(3) e f§ ya-T§ ya-smn=aferan
(4) Gy su=

(5) Irgeid S

e i d PR s e 7 & 7

(1) I8 FaRHT IR BHMA & INEH HT
M |

(2) ¥& 79 W & 9§ Q19 UTg % BH 3
feadauasa g |

(3) y 3R A ferrs & 3t oft urgant &
fore g & |

(4) TIH ¥ F = a9 W 98 T i
ST BT R |

(5) e e

101.ﬁn1%r&aaﬁﬁﬁqmqasu=ﬂﬁmﬁ

09

[100] feam & orfew w=ft@ Srgwey
SEIRY T H1 9T < R ? [C T

gy e B, p B 2]

(1) \[Cy1/p)

) \[Cra/p

(3) \[Cus/p

@) \[(C11=Cr) /29
(5) Srge s

|
|
|
|
|
|
|
|
|
|
|
|
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100.

101.

two electrons in a Cooper pair is
called

(1) Lorentz length

(2) Coherence length

(3) Meissner length

(4) Reynold length

(5) Question not attempted

Crystals of inert gas atoms are held
together with

(1) lonic interaction

(2) Covalent bonding

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

(5) Question not attempted

Which of the following statement is
not true for the heat capacity of

metals C =yT + AT® ?
(1) It is the sum of contributions
from electrons and phonons.

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

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

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

(5) Question not attempted

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

stiffness constants, p is the density]

(1) ‘\/(011 / p)

(2) A[Cyy/p
(3) \[Cas/p

(4) ‘\/(311 -Cyp) 1 2p

(5) Question not attempted




1oz.mmmﬁaﬁﬁaﬁeﬁqﬁﬁm‘1oz.

103.

104.

Fo R gEFT-ufee faidre FeAT W

I 2 -
(T8l — 6 — AT 19 2]

(1) 3Kg [%]zexp[:-?g)
o @l
o Forld)

o S el

(5) 3raRd JA

|

|

|

|

|

|

|

|

|

|

|

%
sferaTer) % fove it &1 O |
(1) shiferes qT9H™ & 2 g R | i
(2) FHiftres qToeH & 2 ST & | |
(3) T A9 @ FY EAT £ | |
(4) FrEa @2 | i
(5) e e |
|

|

|

|

|

|

|

|

|

|

|

fafRea A PR T FRA SR ?

(1) TRA-FoRE  FAABRTA H
IAfera ([0 AT ST R |

(2) e Heg T 9 W R Tl Far g |

(3) FolagH hadl 3T FoAGgHI | T
R e op ke

(4) TRA TUE F A= Faw e |
T A A s A g |

(5) FFARA A
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103.

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

[here — 6 — Einstein temperature]

(1) 3Kg [GTE)Zexp(—TBE]
o (el
o 3ol

(6g)? (-6
@) T3 exp[ TE]

(5) Question not attempted

For superconductors, the value of
entropy

(1) decreases below the critical
temperature.

(2) increases below the critical
temperature.

(3) decreases above the critical
temperature.

(4) remains constant.
(5) Question not attempted

104. Which of the following statement

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

(1) Electron-electron
are neglected.

(2) Mean collision time is velocity-
independent.

(3) Electrons collide only with other
electrons, not with lattice ions.

(4) Electrons interact only with
lattice ions between collisions.

(5) Question not attempted

interactions

09



105. S RS ‘@’ 9 th-fadfi et

106. T w1 ¥ & THEH uTq #, forega &

107. T uTg ®, 3oiegH, wfeat 3R w=E | 107.

09

fawg 4 T o9 H1 sl all Bod I
v, (X) = e®*u, (X) B, ST&T u,(X) e 2 |
AR 39! Araal (ff@g) a? 1y (X)F |
TMAPHATFIT TR ? |
(1) WX +a) =y (X), Tt i e k |
% foru | |

(2) w (X + Na) = N2y, (X + a), Qi I
N & foru | I

|

(3) w, (X +a)=e*uy(X+a)
(4) |wiX + a)f? = |u (X)[2

(5) IrFaiied A

E ws fRR 9w vaifka s & e |
faator A faawor f(v, t) gro fomam Smar 2 |
t = 0|, &7 9 K <d 2 3N e fasfa
A T % Y g faar fy(v)
3R 3UER grar 8 | f=faRaa 3 & $ @
&9, t > 0 & foru fasnfa s afewen
& aild SIegsHE FHieHT &) guial & ?
df i f—1,
(1) g+v Vi=-—

d . _I-T

df  f-T
B) o i

f-f
@) F+v.vi=—2

§
(5) Irgviid v

g0 vehiftia g 8, oy s |
shsl: T. =Bx10'13533ﬁ'{tph=2x

im
10-1555 | 39 °1g § IoERAl HT P
TehIolH T ¢ FT 8 7
(1) 1.6x10%s (2) 5.0x 1016 s
(3) 2.0x10"%s (4) 10x 10716 s
(5) it g i
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105. An electron in a one-dimensional

periodic potential with lattice
constant ‘a’ has a Bloch wave

function wy,(X) = e®u(X), where
u,(X) is periodic with period a. Which
statement about v, (X) is correct ?

(1) v (X +a) =y, (X), for arbitrary k.
(2) y (X + Na) = Nzwk(x + a), for

integer N.
(3) w(X +a)=e*ay, (X +a)

(4) |y (X +a)] = [u,(X)]2
(5) Question not attempted

106. In a spatially uniform metal, an
_ Elgctric field E drives a steady current

scribed by a velocity distribution
t). Att = 0, the field is switched off
and the system relaxes towards the

equilibrium  distribution fy(v) with

relaxation time 1. Which of the
following expression represents the
Boltzmann equation in the relaxation-
time approximation fort> 0 ?

f—f

(1) -g—{w-t?f:_-——“-
gt oo (T=Tp

(2) gt*Vi=——
df__f-To

(3) dt =~ T

df
(4) g +vvi=—

(5) Question not attempted

In a metal, electrons are scattered
by impurities and phonons with

scattering times 7, = 8 x 107'® s
and 1, = 2 x 107'° s, respectively.

What is the total scattering time t of
electrons in this metal ?
(1) 1.6x10"1%s (2) 5.0x 10716 s
(3) 20x10"16s (4) 10x 1016 g
(5) Question not attempted
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108. ={t & fa3m (y = C/T) & R ¥ F=foriga

& B o T T R 7

(1) I8 T TeT] T AT BT 2 |

(2) Fit Rt C wea gATeT giar € |

(3) it ftiss C ugrel & WA BT @ |

(4) T& 7@ AL E1 R T D FAl
(1 -B) T T (kyT) ¥ WEa Hm
B 2 |

(5) gaid

6s? @ Irawr # Dyt & forw &R g-
O 8 -

(1) 1.20

@) 1.14

(3) 1.33

(4) 0.896

(5) geRd A

110. 300 K 99 W TH n-9HR & fafersiq
FefaTers W fER =, gl g diga
Np = 1.0 x 106 cm™3 & 3ik %1§ 7mé |
iz 7d & (N, = 0) | ¥ 976 @igann, |
= 1.5 x 1010 cm™3 8 | adig-Hqe A |
B WA TR ?

(1) 1.5x101%¢cm=3

|
|
|
ﬁ%(z) 2.25 x 10 cm3 }
|
|

|
|
|
|
|
|
|
|
|
|
|
|
l
109.Dy3+%ﬁaqwsaagﬁﬁ$ﬁ=m4f9{
|
|
|
|
|
|
|
|
|
|
|
|

*(3) 1.0x 10"% cm™3
(4) 6.7 x 103 cm™3

(5) rFaia A
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108. Which of the following statement is
not true about Curie’s Law (y = C/T) ?
(1) It applies to paramagnetic
materials.
(2) The Curie Constant C is always
positive.

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

(4) It holds when the magnetic

IS

energy (E E) IS much less than
the thermal energy (kgT).

(5) Question not attempted

109. Dy3* has outer electronic
configuration of 4f° 6s°. The Landé
g-factor for Dy** in the ground state
IS
(1) 1.20
(2) 1.14
(3) 1.33
(4) 0.896
(5) Question not attempted

110. Consider an  n-type  silicon
semiconductor at temperature 300 K
with donor concentration Ny = 1.0 x
10'® ecm= and no acceptors
concentration (N, = 0). The intrinsic
carrier concentration is n, = 1.5 x
100 cm=3. What is the thermal
equilibrium hole concentration ?

(1) 1.5x10"%cm=3
(2) 2.25 x 104 cm™3
(3) 1.0x10"® cm™3
(4) 6.7 x 10° cm™
(5) Question not attempted
09



B
111. AC THHEY I9E & IER, Il

f = 2000 MHz 3R $ T e
Yy AAGEH B ¥ yartEd w2, @

ARG Freedl HTHH FTE ?

(1) 4.13x 108V
(2) 8.26 x 108V
(3) 2.06 x 108V
(4) 413 x10°V

(5) rgaa wE

e

112. TF YohR-1 AfqaTes &1 [ gehig &7
W Fifgs q9aE 8 K 3t sHifas &3
0.06 MA/m & | @ 9199 4 K T hifaeh
CERE
(1) 0.030 MA/m
(2) 0.015 MA/m

(3) 0.0375 MA/m
(4) 0.045 MA/m

(5) e S

113. et 39 & fou & o it aoedd & =
E - KdaY E = 2(Ka)? + B(Ka)* 8, &l
a Ao faares sefs B s 2 ™
1o §€ Y TEd T IuTe g 2
hZ
(1) 282+ 12Ba*

B e T S D e o NN TSN LESEE T Sl WIS T gTemme T e P S e e e mm mm—memn pm o mem e e e e o B e B i i Bl B i et ey i el el i T e e Bdd i SR T R T . S T S T S T e S - S W T - S i T S S T S S e e m — e
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111.

112.

113.

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

(1) 4.13x10°V

(2) 8.26 x 108V

(3) 2.06 x 108V A
(4) 413 x 100V i
(5) Question not attempted

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

(1) 0.030 MA/m

(2) 0.015 MA/m
(3) 0.0375 MA/m
(4) 0.045 MA/m

(5) Question not attempted

E-K relation for a solid near the
bottom of a band is E = 2(Ka)? +
B(Ka)*, where a is lattice constant
while B is a constant. The effective
mass at the bottom of this
conduction band is
ﬁ2
(1) 222+ 12B2%

(5) Question not attempted




114. F=feRea § & S @ Ty wogaEs |

115.

116.

Tt & 2 i
2

(1) = I

(2) 5 }

2ne
(3) Ro

2nthe
(4) 55

(5) e F

U foeifia &S (As) grar T, St
W (Ge) fore § fRya 2, 319 9K
Al o HEGAN! §Y ST 8, P
qrEal §aE T gNTel AR Sae
+e % TR IR T I HG H @ A@T2 |
Ife mreEm &1 wWaga R 16%aznl
AR BT TR FHEAF Th AR
S % SO HFT ¢, 91 TUH 91 F&
7 39 Uied oiaei 1 §U FHel T AT
TR ?

(1) 85 meV (2) 53 meV

(3) 28 meV (4) 34 meV

l
|
I
(5) et W {
T 3 fied #1 7w 98 2 5 v Fifm |
AHM & 19 381 FH W, T8 vgre F i
8 omifta fedt oft oy Sehig &= =)
Prepifire e & | referied 3 & SR @

sitafera e § 39 uftest &1 g9 3= |
U HET R ?

|

(1) weg= }
(2) wfeeiEge |
|

|

|

(3) wgee
E‘E

(4) TS
(5) rgaid S

38

114. Which of the following quantity

115.

116.

represents fluxoid ?

2
(1) =

2) 7

. 2ne
() Fe

2nhc
4) S5

(5) Question not attempted

An isolated arsenic (As) donor atom
in a germanium (Ge) crystal has four
electrons forming valence bonds,
leaving the fifth electron in the first
Bohr orbit around an effective
nuclear charge of +e in a medium
with a dielectric constant of 16.
Assuming the electron’s effective
mass equals the free electron mass,
what is the magnitude of the binding
energy of this fifth electron in the first
Bohr orbit 7

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

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

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

(4) Paramagnet

(5) Question not attempted
09



117. |9g-1 # wgrdi & o7 e gefieg | 117. In Group-1, three properties of

T 2 | 9g-2 § d aWe gEiteg R
£ | geret & 1o 57 et & wefta € |

T 1 e 9T & gafer Hif o
e il 1 Tl T e IrgEm g
THE -1 THE- 2
W. geha afelig A, Sist 39Ta
X. sfcareshar B, g IWE
Y. g C. ufafd Trewa
PEIC
CT
WX ¥
(1Y)A B C
2) B C A
3)C A B
4 A C B
(5) eI A

118. U &Y dE$ fuw & o am

09

T = 300 K W wfasfterar 1000 cm?2/V-s
2 | ferawor 7ot (cm?/s H) 2 |

(1) 5.9
(2) 15.3
(3) 25.9
(4) 3o e

(5) rgaia v

|
|
|

|
|
|
|
|
|
|
|
i

39

118.

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

Group - 1 Group - 2
W. Magnetoresistance A. Kondo
effect
X. Superconductivity B. Hall effect
Y. Magnetism C.AC
Josephson
effect
Codes :
VWeike DKV 2Y
(1) TAT OB G
2) B C A
3)C A B
4 A C B

(5) Question not attempted

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

IS

(1) 5.9

(2) 15.3

(3) 25.9

(4) Insufficient information

(5) Question not attempted




119. Yg e § YHRE Ao F R | 119. Which statement is incorrect for

M G HY T 8 2

(1) ¥% a9 =feq giar 8 99 e &
8 3T (E,) ¥ e il (E)
T BISH FH9fed BT 2 |

(2) 98 3mufaa JmT i disrar | AR
F 8 |

(3) IE HUAT@H & FAVIN U W
it 2 |

(4) I§ AV qESH i Masierar W R
TE B 8 |

(5) e F

120. Si%es fog, g8 wisa § F1 gUR

121.

HATE ?

(1) T8 B AR I ST 2 |
(2) a% Feawra qifereh! & T W HHi-
fetre et 1 3ram a2 |
(3) I8 FHi1 1 Heardl forewor it FHEar & |

(4) 399 1§ T TE AT ST |

(5) rFRa A

91t (Ag) T g 2, Foreeht ferega srerean
6.2 x 107 S/m ® | TTel FT I U
T 5.86 x 1028 m=3 g | =i #

TEgAl 1 faifa w1 @ (79 i
FoagH HT INET FEEE = 6 Joag
ZomM (9.1 x 10731 kg) B) |

(1) 3.77 x 1014 s

(2) 2.50 x 1014 s

(3) 510 x 1014 s

(4) 1.88x 101 s

(5) TR A

|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|

120.

121.

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

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

semiconductor.

(2) It depends on
incident light.

(3) It depends on the absorption
coefficient of the semiconductor.

(4) It is independent of charge
carrier mobility.

(5) Question not attempted

Which improvement does the
Sommerfeld theory make over the
Drude model ?

(1) Iltintroduces phonon interactions.

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

(3) It includes continuous distribution
of energy.

(4) It assumes no scattering.
(5) Question not attempted

intensity of

Silver (Ag) is a metal with an
electrical conductivity of 6.2 x 107
S/m. The electron density of silver is

approximately 5.86 x 1028 m=3. The
relaxation time of electrons in silver
IS

[Assume the electron’s effective
mass = the free electron mass (9.1 x

10731 kg)]

(1) 3.77 x 10714 g

(2) 250 x 1074 s

(3) 5.10x 1014 s

(4) 1.88x 1014 s

(5) Question not attempted

09




122. Fferamere! # 98 @ o 6, 39 gl =

F T 9gd ait & Rt T
ghamE g, R :

(1) e Hed waTg

(2) grEgd TS

(3) IV waTS

(4) FETUEH SAfTHIT TS

(5) 3Irgaid ¥

123. 3 gl # W & g HEAeHA A

09

YTHS WehH1 § | T ! GuIal & (9 ATél
TR 1 8 |) I8 Ui &
Ec

(1) TR I
(2) oA SR
(3) Bt Ieaa
(4) Bt SrEw
(5) 3rFTia

-3
[y

122.

123.

The length which is a measure of
the
change

the distance within which

gap parameter cannot

drastically in a spatially varying
magnetic field for a superconductor
IS

(1) London penetration length

(2) Coherence length

(3) Scattering length

(4) Quantum interference length

(5) Question not attempted

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

(1) Electron emission

(2) Electron capture

(3) Hole emission

(4) Hole capture

(5) Question not attempted




124. Mg gaffa I & 3w 9@ &

G
0<r<R

Pﬂr
pv= Ttk
0 5 -reR

r > R% fore faga &3 &1 =19 @1 =59
HER?

—}=U
(1) &=

(2) TH

%,
@) E=2—t
4egR

2p, R?
:

€qf

(5) I T

fiigait O w@ A & o & e 6 fom @
ot T R | Y e e HK
A A9 T4 0.4 uC/m @ 2 | forg

PR fem & w1 & 7 (W& amew e A
© & fe@m e §)

't
OH———————@A-->»

(0, 0) (8m, 0m)
(1) 900 k V/m

(2) 1800 ) Vim

(3) 900 j V/m

(4) 1800 k V/m
(5) TG T

125. 2 37 YT 3TN N 238 H TR E | 125,

i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

--——-—-_—-_b-__-_—-—-ﬂ'_-———___t

42

124. A charge distribution with spherical

symmetry has density
0<r<R

Por
Py = R,
4 (SRS 1 ;<

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

€qf

(5) Question not attempted

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

are shown by ® in figure)
'

r
I
|

v

-

0
(G, 0)

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

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

(8 m, 0 m)

09




126. ST GHIHWT HI GE F G AW

127. & QUi i wiel & 7 aefe d[m) ?

128. E = 3xi + 4) g0 R w1 w I@wE

09

e ¢ F A Vo FT A R : |
(1) Y %t Td aRfia Srgaa |
(2) Y[ et G A g
(3) I Fel T A THE
(4) I Fel W@ IRAT SEaoE
AT I

——

A qEufha e R R H R | =it &
T YA HTeAN i fegasficrar €[F/m]
g TUT 98 AFAH HEY A P(x) = |
Pox(x — d) [C/m3] 8 | <2l & 7eT & TIH |
rﬁfégﬁfﬁmuazﬂlnaﬂtfzﬂrﬁnar%

d P(x) = Pyx (x - d)

%

B Y e e e
t)-Mis) 12¢€ 6€ 12¢
P P B
(2) V(x)=_.i__u___9__
12¢ 6¢e 12¢
-Pox" P,xd P,xd®
(3) Vi) =—2---2—,
12¢ 6€ 12¢
-P.x* P .xd P,xd®
(4) V(x)=L+_.Q____._°._ ]
12¢ 6¢g 12¢€
(5) FFTRT T

foga &3 e # wefe e = =
a2 (E,NCHR T xfix A ) &

|

I

F9 B ¥ g o | R ? ’
yl

|

|

/' x '

x=1m x=3m I

(1) 36NmM?/C (2) =12 N m?/C |

(3) I6Nm%C (4) I |

(5) FFTRA TR

p =
w

126.

127.

128.

For a scalar function ¢ satisfying the
Laplace equation, V¢ has :

1) zero curl and finite divergence

2) zero curl and zero divergence

3) non-zero curl & zero divergence
4) non-zero curl and finite di nce

5) Question not attempted

The plates of a capacitor are
separated by a distance d[m] and
grounded as in figure. The dielectric
medium between the plates has

permittivity €[F/m] and a volume
charge density P(x) = Pyx(x — d)

[C/m3]. The electric potential in the
region between the plates is given by

i

E | P@=Pox (x-0)

ﬁ__

P, x* P, x*d* P, x%d
(1) o= —S— sl sl

+

126 68 12¢
-P,x* P x*d* P, xd®
(2) Vi) s —=mriae
126 6  12¢
P x* P od P, xd®
(3), Vi)e ot ans
12¢ 68  12¢
-P,x* Pyx’d P,xd?
(4)- Ny A=s SR
126 6 12¢

(5) Question not attempted

A non-uﬁnifam electric field given by
E = 3xi + 4) pierces the Gaussian
cube shown in figure. (E is in N/C and
x is in metres). What is the electric flux
through ;tle top face of the cube ?

4 /

4
/!

X= A x=3
(1) BNMYC (2) ~12 N m2/C
§3§ 16 Nm?/C (4) Zero
5) Question not attempted
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&7 39 YR e S 2

YT &1 FTet

N

Ky z<0%fo

)
: —\?)Kil Z> O%M

3 r+uﬁK§v z>0Ffom
(2) B=+ A

z< 0% fom
2u,Ky z>0% e

..._}
B = .

(1) B=

(3)

(4) B=0z<0aurz> 02 &% fu
(5) IFFIRA I

130. 3 &9 < ar Foed gam yw g A

T T ¥ | UF AR x-y aF § x-31% F
HHIRR 2 TUT G aR y-z 1 H y-318 &
IR 8 | e foig o aRomt Sehta & %
g & fou frefefga i a s e adi @ 2

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

(5) IrgaRa

129. T 3 GEAH T8 UK = Ky S |
xy T T aEa & () F For ge |

129. The magnetic field due to an infinite

"

|

|

130.

uniform surface current K = K 3
flowing over the xy plane (figure) is

given by
Sheet of
Current

X

r»2z

o ” :
48 +[‘§0)Ky forz<0
(1) Bmast 2

f)KS} forz>0

L [ +ugky forz>0
(2) B=1 A
—HoKy forz<0

2u,Ky forz>0

—
3) B= 2
©) 1—2u0Ky forz<0

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

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

£ —> |

e

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

#0,B,#0
#0,B,=0

- @ = g

09




131.

132.

09

eI T 3, T #F 0 <r< 0.5
#t A g g -

= A
J=45e a, (A/m?)

T J = 0 (3= wft ) wfeeR faw @
r> 0.5 % foru H 39 iR

) 0297 0287, i)

@) ﬂan,, (Alm)

@) 22%a, (Am)

@) 22205, (Aim)

(5) eI ¥

foa ¥ o8 guee I H AT R
ST T 2 | S I 3Tl B a qu
o =T b R | 99 | 9RT | 98 F A

$ AR vt & W} | g T J =
Cr2 8, 9igl C = 3 x 10° wfu/riet,
g rm s fa<r<b Ifagr

R TR w6 wgEa @ g gEhe

H o TRHTT 7T T © :
03

(1) Z(-at) (@) 2 )

3) —?(34_r4) @) B ot

(5) IrFaia we

!
5

E__f_r.é

45

131. In the region 0 < r < 0.5 m, in

132

cylindrical coordinates, the current
density is
J=45e" a, (A/m?)

and J = 0, elsewhere. Use Ampere’s
law to find H forr 2 0.5

(1) 2225, (Aim)

2) 1 125 1125, )

) 9-5-9%4, (AJm)

@) 2225, (Aim)

(5) Question not attempted

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

page. The current density isJ=Cr,

where C = 3 x 10° Ampere/meter?,
and r is a point such that a <r < b.
Using Ampere’s law, the expression
of the magnitude of magnetic field at
the pointris :

b

(1) Z-ay) (@) 2

C

C
@) Zat-r) (@) T (at-r
(5) Question not attempted
O




133. UF 99€Y §9ad a0l 919 H 45° HT HIT | 133. A uniform plane wave in air impinges

134.

T §C T ARG AEhE Waga
gere et quagars ¢ 8, W Pt R |
IUTIHG T SAfHera § 30° &1 HI0 T |

REINABM R | & FIAA TR ?

(1) V2 |
(2) \1.5 i
|

(3) 2
kit

i

(4) 1.5

(5) rgaiE ww

TEed y = ke S A4 FHT T e
AR U THOAH gahd &7 B § & ;t XY
T & wEad ¢ | T diyr 9reis O 1 fam
YRS 7 9Y1 T fad = a ¥ Ry
g ¢ (Fm) | fiffe oftter & 3@
fergaames s@@ &1 oo y fgos &
B & 9 | 39 YhR fear amar 2

(1) B\ [P
2) By [S2

@) By )
(4) vt & %13 ferggaares 7@ Y@ T&
g

|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
!
(5) 3G I |

46

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

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

(1) \2
(2) V1.5

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

134. A conducting wire in the shape of a

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

y

®

4a
(1) B '

[8a
(2) Br\/:
® 8y{)
(4) No emf is induced in the contour
(5) Question not attempted
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135. @ AN | AR = e Serea

u=1i°z.ﬁgams=aaomm
e | =20, } | T O v e
afwTor & &R & frferea d & @5 @1 ad
L
M2 g A

ZEOJD €y Jo
. S *) 35,
(5) rFa e

136. w& fAfvaa Waw, guift, enefies wdya

yerd i Imifde frgesfiear 1.8 2 af
V =-4000y V fawg gerel & grm s

¥, 7 forg g1 P 1w R
(1) 56.64 | nC/m?
(2) 14.16 | nC/m?
(3) 28.321 nC/m?
(4) 28.32 | nC/m?

(5) g W

137. 3fe Mg Fdeet § e My a9
pv=mf2mt01m3ﬂﬁmmtthm
e J, (A/m?) 3 318 &0 (9 o 6 J,
0 AT ¢ 1 B A&l B)
(1) mmsmt? (2) msln(otn
(3) mmsmtn (4) wslnmtn
(5) a*aﬂﬂﬂm

!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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138.

136.

137

Consider a medium having
o
conductivity o = 7 permittivity

€ = 3¢, and current density J = 2J,.

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

3g, J €qJ

() N
0 Gy

280 Jo €9 Jo
(3) @) 3q,

(5) Question not attempted

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

the value of electric polarization I_5 IS
(1) 56.64 | nC/m?2
(2) 14.16 | nC/m?
(3) 28.3271 nC/m?

(4) 28.32 ] nC/m?
(5) Question not attempted

. If volume charge density is given as

Py 00:2 at C/m?

coordinates, find current density J in
A/m?, Assume that J is not a function

in spherical

of 6 or ¢)
(1) cocoswtn ) mslnmth
(3) mcoscnt? (4) msinmtn

(5) Question not attempted




138, T% YT W WTEHAT o = 1072 S/m AYT

139.

frgeefierar € = 3¢, O SAfrenafr &
Th WA yiEdae gy & ®
e fema et & | foRw g W =Te

T fereuTeT 9y < sET a7

(1) 6 MHz

(2) 60 MHz
(3) 600 MHz
(4) AR FE

(5) reRa v

m T & & ek fgye o @ qoi
IER 5l ao ° R 2 | el A
FFFA R AR

%

138. A materlal medium characterised by

139.

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

sinusoidally varying electric field. At
what frequency will the conduction

current equal the displacement

current ?

(1) 6 MHz

(2) 60 MHz

(3) 600 MHz

(4) Insufficient information

(5) Question not attempted

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

(5) Question not attempted
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140. 3= TR 6 g T =l | foER

141,

. 09

NN HERZ=0RAAN @I Z=L R
2, THI xy O & THT=R & | Wiel & 7
o i (Rt R S T @ TEg)
afew ud srfew forva sa wem fow wma &
A(r, t) =% Ay cos (kz + o) cos ket
V(r, t) =0

$Toh! WIS] o HEF o T | Tt sty
T HI Jeiid F1 & U, o 91 k &
|Yd 9 A 8

PR
(1) @=0,k=7

_T, _2n
(2) a=5, k=7

T

|
(3) a=73, k=3

T e HreEq-fata it w fag
A%ﬁw(ﬁa)ﬁaﬁﬁ—gﬁaﬁaﬂmsol

& el B, whefim R sifireis & #7 q |
& @ & | WeEw ¥ g 3w B 3 |
YR fen S @ | (u, T wreay i
I qroTea 2)

(1) B=By[cos? ag + i sin? o
(2) B =By~\/cos? o - i sin? o
(3) B=By\/n? cos? oy + sin? o
4) B =By\[u? cos? ag- sin? a

(5) HATaIE I

e s Tl S S S ————
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i
|
|
|
|
|
|

140. Consider two conducting plates of

141.

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

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

For these to represent a stationary
wave in the region between the

plates, the possible values of a and
k are respectively.

(1) a=0,k=7{
@) a=3 k=2
®) a=g k=3
@) a=0,k=2E

(5) Question not attempted

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

B, with '50 forming angle o, with the

normal to the interface. The
magnetic induction B in the medium

s given by (p_is relative permeability

- of magnetic medium)

B,
0 Vacuum

A. f} y Medium
Hr

(1) B=B,~[cos? a, + p sin? o
(2) B=8B, ‘\fcosz oy = uf sin? o
(3) B =B,\/p?cos? oy + sin? o

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

. e .




142. 45° T ATfea WehTeT Hid & g1 § ToraT
2, B9 & JuEdT® 1.5 8 | fad
T H TR A B W P AR
TG % SR W TETS d ) T R

(1) T
(2) 0.45 2
(3) A

(4) 2n A

(5) rguia

143, B a 1 & Tl GETOE THEHM
fge 89 E = Bk war § | et firg
P(r, 0), 5@ r > a &, Wi ¢(r, 6) B :

E, a
¢(r, 8) = constant — E,r cos 6 +

cos 6

A6

TR rMAFFZOAP R P RR W6,
OP U§ z-3% & W HIV & | Mt &I
0=30° AR TTE & :

e

143.

142. Light incident at angle of 45° passes

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

reflection when the wavelength of
light is A, is approximately

(1) Zero (0) (2) 0.45A\
(3) A (4) 2n A
(5) Question not attempted

A spherical conductor of radius a is

placed in a uniform electric field E =

Eﬂﬁ. The potential ¢(r, 6) at a point

P(r, 6) for.r > a is given by ¢(r, 6) =
E,a’

constant — E,r cos 0 + ?2 cos 6
W

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

0=230°is
3'\1530 E,q
e

(5) Question not attempted

09




144, ORI RAVEA S RUA S SRV - A | 144. For a vector potential A the

145.

09

Q
=—::;r2hrs’f0maﬁﬁmaﬁmm

forreies & | @ ifew fasra V(T t) aife
A 7T V AR 9 iy ) sqe H §

Q
1) 4n €,
Qt
4n El:,r2
Qt
4Am €y T
Q
4m €,

(2)

(3)

(4)

TS UTAH & x = 0 9 | 2 &3 &45-|
R &3-1 § &fer T R, e 5 e d

fegm 1 ? | & Ty e @
fore frge 89 E = 41 + 3] + 5k 2,
&3-| ¥ SIS W Arenaeq smafea Bt
& | STTUYE W &3-11 & faga &7 E, &M

|
|
|
|
|
(5) IrgaRa v i
|
|
|
|
|

(1) E,=E,

(2) 4i+0.75] - 1.25k
(3) 3i+ 3] + 5k

(4) =31 + 3] + 5k

(5) TRA S

51

145.

- Ho Q
ot P
where Q is a constant of appropriate
dimensions. The corresponding

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

Q
1
) 41t80I'

Qt
4n €, r
Qt
4m €y T
Q
@ 4n €, r2
(5) Question not attempted

divergence of K is V .

(2)

(3)

S
i

A medium is divided into region | and
region |l about x = 0 plane, as shown
in figure, an electromagnetic wave
with electric field E = 4i + 3? + 5k is
incident normally on the interface
from region-l. The electric field E, in

region-ll at the interface is

Region (1) Region (II)

- -
(1) E,=E,

(2) 4i+0.75] - 1.25k
(3) 3i+ 3] + 5k

(4) -3i + 3] + 5k
(5) Question not attempted




- T O Y W e

146. T g9qc faga g9 a0 vaaais n, | 146. A plane electromagnetic wave
& OE O IS n, & 377 Oy o propaqates' from a medium of
Todt & | sfeEesd amga W | AR refractive index n, to another of
B=n,/n, 2 3 S e o waw § @ BN refractive index n,. Assume normal
T HqE BT =T a1feh e T T incidence. If B = n,/n,, then which of
TR ST 0.5 % SR Bl ? the following relation is satisfied

such that the reflection and
(1) p2-p+1=0 transmission coefficients are both
(2) B2-6B+1=0 equal to 0.5 ?
(3) B2-28+1=0 (1) p2-p+1=0

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

(4) B2+28-1=0

(5) IrFeid I

147. 5t RvE A = ax + 2] - 37k e | 147. The vector potential A= oxi+ 2yj —

TS <1 9Tei < &, T 70T o 1 A 8 3zk satisfies the Coulomb gauge, the
(1) 0 value of constant o is
2) 1 (1) 0
(2) 1
1
7, § R
| (3) 5
@) 7= —
\/13 (4) 13
(5) TN T (5) Question not attempted

148. A uniform plane electromagnetic
wave has a wavelength of 3 cm in
free space and 2 cm in a dielectric

medium for which p =4.7 x 1077 N A2

148. T THEHN THae (agd geehid adl i
Th TSI H aUTesd 3 cm & 9UT T
qrega A, ek forw p=4.7 x 107
NA2R, d qieed 2 cm 8 | HIE9H &1

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
1
B |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

WIAEATS TTHT B The dielectric constant of the
1) 2 medium is nearly

(2) : e

2) : el

o i 3) 6

(5) 3R e (5) Question not attempted
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149. @ iy dAi S 9 S' W fmm w1\ 5l S, I 149. Consider two frames of reference S

150.maaﬂﬁgafagaﬂﬁa:ﬂa-m‘%1

09

S ¥ Tmw I V, & wet @1 & A Ry g |

TR A AT A R ?

(1) afe S & Faw foga &= & RE 2,
S' # Faa foega &7 € Iufea gm |

(2) R S ¥ Faw gubra & @ v |
2, S' # ¥ e gu &7 & R
il

(3) a2 S # Faw fem &3 & ufea &,
S' # faga &7 T gEhN &7 TR
ull

(4) M S | Haet gEehra &7 & Ivfea
t 8% fige & @ goF &
pre g ok ull

(5) Jrguia T

s i R L I e B i e —

forg frmaferfea & & #17 &1 =9 wd ] 7

(aet S wiefén wfew & 7o a1 WAt
T yafer 37 R)

—
—
~
wl
"

»
wnl
]
oF olF olF olF
1 e N —
hl&’
= |
FE.
- |3
D
=
_—
|

—

&

w
n

and S' where S' is moving with
velocity V, relative to S. Which of the

following statement is true ?

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

will be presentin S'.

(2) If the magnetic field alone is
present in S, magnetic field

alone will be presentin S'.

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

magnetic fields in S’ will be
parallel.

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

magnetic field in S' will be
mutually perpendicular.

(5) Question not attempted

150. Which of the following is correct

expression for the energy radiated
by an oscillating electric dipole ?

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

0 S8 (E (-
@ -3 (o8]
0 8- olu(-8])
0 353 (-8

(5) Question not attempted
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