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FHUFaAis 3/2 U1 Bikd gl 10 cm
U GHITE o, 3Eh1 38 H &d g
o g el Tag ur (3T =
4/3) ¥ geft T&d 5T T 7, Sl U 91
i 2 R | 9 W mfdd ww FE
TR S 9o g % i | @

I
—
(1) 10cm (2) 20 cm
(3) 30cm (4) 40 cm

T qaell HAaad ol aT Ueh Faell 3T
e gueh 9 € | < i Y Wi o gRETT
T I 2/3 B TUT TASH 6l Hishdl gt
30 cm B | Tk e < hieRE glf ShA:
8

(1) —15cm, 10 cm
(2) —45cm, 60 cm
(3) —15cm,45cm
(4) —30cm, 60 cm

% g O B R % TREs 3t el
61 g | @ ? () | M % agred
ST T it i awg & fria
fpt et 3 fradia Tred @ 3rafda 89
F TG Teh GHT=R G o €9 H 18T AT |

(1) 2

(2) 4/3

3) 32

(4) eSS H1 A T 6 Brear |
fft=am |

An equi-convex lens of refractive index
3/2 and focal length 10 cm is held with
its axis vertical and its lower surface
immersed in water (refractive index =
4/3), the upper surface being in air (Fig).
At what distance from the lens inside the
water will a vertical beam of parallel
light incident on lens be focused ?

Air
T
T Water |
(1) 10cm (2) 20cm
(3) 30cm (4) 40cm

A thin concave lens and a thin convex
lens are in contact. The ratio of the
magnitude of power of two lenses is
2/3 and focal length of combination is
30 cm. The focal lengths of individual
lenses are respectively

(1) —15cm, 10 cm

(2) —45cm, 60 cm

(3) —15cm, 45 cm

(4) —30cm, 60 cm

An object O is stuck on the surface of
a transparent solid sphere of radius R
(Fig.) Find the refractive index of the
material of sphere such that the rays
from the object after refraction from
opposite side emerge as a parallel
beam. (Fig)

0@
(1) 2
) 4/3
(3) 372

(4) The value of refractive index will
depend on radius R.

S
>

Y

A 4

09
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19T 2 % U TRTHR THII ©iE T
gl ©et % wex weie d ® Sofiewn |
% SRRuS R a1 T el & ST @ Sl
i o 3 T T Sieear V% Eid 5
T et R 1 t= 0 T il &g HI RN 2 |
Iz T U T wufe w1 e |99,
alc (c ST i =1 2 1) § §ga o ©
oI d << a 2, e W = 99 %
HeT % &9 § 9 Fehr fen w2

(C =TeTeh Y &HaT 2)

2V,
(B 3= 7a?R CXP (-t/RC)

0

\Y%
(@) 14 Zrga X (CVRO)

Vo w4
®) 1= na’R P RC

4V,
(4) Jd = aR cxXp —t/RC

foret arg ol wag W Aid fergd-
e A o fere g % e T we
20 n + 750 1) m' R &
i =+[C1) @ i uig % s @
TETS & -

(1) 750 mm
(3) 20w mm

(2) 1.33 mm
(4) 1/20 = mm

500 nm TS % T Hid b A <
o=t fisg (RRdie) 1.525 mm g0 W@
3 o wh gieEl % gRI oE Wi |
eIl & 3fhigeash w1 =A™ 0.400 cm
2 | gt & =g srfuesa gft wra o

et ae g fog (frder) fesifea fepe
TS |

(1) Sm (2) 10m

(3) 20m (4) 25m

A circular parallel plate capacitor of
radius a and plate separation d is
connected in series with a resistor R
and switch, initially open to a constant
voltage source V,. The switch is

closed at t = 0. Assuming that the
charging time of capacitor is very
large compared to a/c (c is speed of
light) and that d << a, the displacement
current density as a function of time is
given by (C is capacity of capacitor)

2V,
(1) J,=—ag exp (-VRC)

Vo
(2) J4=5,52R &P (-t/RC)

Yo s 8
(3) Ja=7a2R *P\RC

4V,
@4 1;= 2R SXP (-t/RC)

The wave number of an electro-
magnetic wave incident on a metal

surface is (20 ©t + 750 ?) m~! inside the
metal, (where 1 = \[—_1 ). The skin
depth of the wave inside the metal is —
(1) 750 mm (2) 1.33 mm

(3) 20m mm (4) 1/20 t mm

Two pin holes 1.525 mm apart are
placed in front of a source of light of
wavelength 500 nm and seen through a
telescope. The diameter of objective of
is 0.400 cm. Find the
maximum distance from the telescope

telescope

at which the pin holes can be resolved.
(1) Sm (2) 10m
(3) 20m (4) 25m




w femE-grEdn o ek s
aﬁ%m%,aawmﬁdaﬁ?r% |
TSI § Yo §gEH Tedl ny @ | @
Ve HH W, ST i frgasiierdr ®

argfa it 1 watan 38 whr fean
SIGIKS

n,e’
O

n e’
@ =1+ o

e?.

(@) e=1+ eomm2

noe2
4) e=1- il

0

foa & R s b &3 B = Bk, 9

B, w Fardies | geehi wiew favl A
F foru wes gufer faspreu 2
(1) Byi @) -Byi

3) B,Gi+yD) @ By
% Tnae fagd-geed @@ ag o
AR YA 3/2 ) i I Th e
@ afrciEEd SR B 2 | At wi
ERT IS AT T B &I 2 A §HhI
T T 8
(1) 0.04

(3) 0.20

) 0.16
) 0.5

An electromagnetic wave of angular
frequency ® propagate in dilute
plasma. The free electron

concentration in plasma is equal to n,.

Neglecting the interaction of the wave
and plasma ions, the frequency
dependence of plasma permitivity is

best given as

fize>
1) e=1-
€,mo
n.e2
@) e=1+ €,mo
2
n,e
(3 e=~l+ g
e
@ e=1- e mw?

0

Given a uniform magnetic field

—r A%
B = Bk, where B is a constant. A

possible choice for the magnetic
vector potential Ais
A
(1) Byt
AL A
(3) By(xi+yi)

2) -By i
(4) B,(xi—y])

A plane electromagnetic =~ wave
travelling in air is incident normally on
a glass plate of refractive index 3/2. If
there is no absorption by the glass, its
reflection coefficient is

(1) 0.04 (2) 0.16

(3) 0.20 4) 0.5
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11.

12.
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we AR V1 e e T | A |
yiad fu farm i st 2 | Freferfem
3 § W fasmed gva A8 8 7 (ETUTB
HoT: e g gEh & §)

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

foaet Tl & el mem & fo
Teh T GHIH
VzE—poeoer%—%c%f‘ =0
= S AT & | STEl Hehal o Sreferd
of § | 3T HeY % IEE § WeEd | 9
& a1 % fou fEnn g9y 39 TER
fear < @ (kﬁfﬂ'@@TWmEﬁﬂﬂ'ﬂ
SRR ?)

(1) k?>=p,€,€,0 +1p,00

(2) K2=p,e,,0% +1p 00

(3) K*=p,g,00° +ip €0

(4) k*=p,g,e,0—1 1,1.06(1)2

TR V § @i S S
Uil 1 TH Gl S ARk & STEING
foreft Theft ufeereht < 31e1 W T forg
AT ST R | G I Sl SR BH QA
AT A B, a1 B, % forq foig AR/
ot O Whiehidra fefaT T HehaT & | 0T BT
fafdre amaw 2
42V
O 7,-57
2n2V
©) 7@,-By

gV
@) P@B,-B,7

TV
) P@,-By

| 10.

i
!
i
i
i
|
|
!
i
i
!
i
i
]
i
!
?.
i
i
‘
i
|

11.

12.

A charged particle moves in a gravity
free surface without change in velocity.
Which of the following option is not
possible ? (E and B are electric and
magnetic fields respectively)

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

From Maxwell’s equations, one can
derive a wave equation for a medium
JE oE

as VZE —py&o€ 52 ~HoC g T

Where the symbols have their usual
meanings. Using this relation, the
dispersion relation for an
electromagnetic wave travelling in the
medium is given by (k is wave number

and o is angular frequency)

(1) k?=p,€,€,0 11,00

(2) k2= p €,€,0% +ipo0

(3) K2=p,,00% +ip€0

@) K2 =pye,e,0— i poo’

beam of

particles
accelerated by a potential difference V

A slightly divergent
nonrelativistic ~ charged
propagates from a point A along the
axis of a straight solenoid. The beam is
brought into focus at distance [ from
the point A for two successive values
of magnetic induction B, and B,. The

specific charge of particles is

42V 82V
M 2@,y @ AB,-BY
2n2V

__mV__ Y
® 7@,y W PB,-B)Y




13.

14. F % ufwy #, D, T D, e SEE
£ | g [, der I A E
1 2
D, (i)_la D,
K DH——
Ip,
il 500 © i .
V'l =5V = 5 ]-qT —|—'_ V2= 3V
5V
T_

15.

Ge 1 T & T p-n 6y # e &

swEeear V % g log 1@ /T H @

e e ST 2, 99 U8 W B (F8l 13

oI R, T < {6 ued @ TH ufEd 38

TR 2 6 ev/kt >> 1 @1 Ge SRS &I

AT ToTTeh THTfd T8 BT @ 1)

(1) T oo W@ foess g | SErs
Tfes TTRIY ST L Tehd & |

(2) T we @1 e T W ek T
P STEHAT B |

(G) % wa W fEs T A
FTgATS HI A0S H<UA A H
gHhd s |

(4) Teh AIATHR fawraer

(1) 2mA,2mAb (2) 4mA,0

(3) 0,4mA (4) 1mA,3 mA
WA:ﬁﬁFﬂpndﬁﬁW%‘lﬁ
TR g & de U W R
w8 |
WB:pnﬁﬁaiﬁﬁﬁtmﬁﬁﬂa
YR et %1 HI9 SIS & Sedl pd
n Zhfell W T dicediet gt TR
ST Fehdll B

(1) i FeAEAE |

(2) SF1 € YA T 2 |

(3) HH ATI R A FAB IR |
(4) FU AT 2 FRhg FOH BEAR |

14.

15,

For a Ge p-n junction diode, for a given
forward voltage V a graph is plotted
between log I and 1/T, then the graph
is (here I is forward current, assume
that variation in absolute temperature
T are such that ev/kt >> 1 and diode
ideality factor of Ge diode is not
affected)

(1) a straight line, from the slope of
which dynamic resistance of
diode can be determined.

a straight line, from the slope of
which e/k can be determined.

a straight line from the slope of
which band gap of Ge can be
determined.

(4) arectangular hyperbola.

)
3)

In the circuit of figure, D, and D, are
ideal diodes. The currents ID; and ID2

are respectively

D1 1])1 Dz
s a N
N

—>
Il)z

500 B
7 I, g =

5V -
T_

b
(1) 2mA,2mA  (2) 4mA,0
(3) 0,4mA (49) 1mA,3mA

Consider the following two statements :

Statement A : The barrier voltage

developed in a pn junction depends on

the band gap of semiconductor.

Statement B : The barrier voltage

present inside a pn junction diode can

be measured by connecting a

voltmeter across the external p and n

terminals of the diode.

(1) Both the statements are true.

(2) Both the statements are false.

(3) Statement A is true but statement
B is false.

(4) Statement A is false but statement

B is true.

09



16.

i 7w Yeas & forg et geha au
36 Yoo o <o T B | e e
qaT vfasq Brem

V=35V
+T—4_ =+ >t o 4
20V T
Vv, T Vi R V,
sovhml T v
25V
(1)
oY T/2 TH
(2) 15V
0 T/2 T‘;t
100V
3) T/2 Ly
-10V
25V
4)
5 >1
T/2 T
17. afe ws P-N ©ft sriiE % fow soRiia

09

Hqw U 20 pA 2, q ImieRen S
02 V MG = W vared 9rl i
qﬁ@"’ﬂ:

fena f(% =20 per volt, exp (4) = 54.6

(1) 2.14mA
2) 1.07mA
(3) 1.07pA
(4) 2.14pA

16. In figure, input voltage to a network
and the network are shown. The
corresponding output wave form will
be

V=5V
rg—iF -
20V l
v, T Vi R V,
e 7 I v
25V
(1)
ov s T‘H
2) 15V
¢ T/2 T 7!
>t

17. If for a P-N junction diode the reverse
saturation current is 20 pA, what will
be the value of current when a forward
bias of 0.2 V is applied ?

Given %:= 20 per volt, exp (4) = 54.6
(1) 2.14mA
(2) 1.07 mA
(3) 1.07 pA
(4) 2.14 pA



18.

fom & weRtfa fpect ufty v goi &l
femerrt % Ty Iu foRat AT 2 | 9
Feferd! & wlema genfat % wfaara @
9ga 3t 2 | Suiia C 1 gfdem R
# ger d HA HH | YedrEdn W
(3mgfd) <6t sl £2 |

58 gftay & fog Sfifer omes @1 e
=g g fear S gehat 8
N SN
C:lz C== RL§

e W1 fad g o foawa vV, =82V
275 mA <L, <1A, AR =902
MR ISR A a2 6V, =V,
8.2 vV frafira 8, 9@ v, 38 3ifhd
A 12 V &1 + 10% giafda gar 8, 9

i, =T AT STV, 3T =AaH 7 W8
iV iy + ,[

vb7_z IZYVZ §RI, V

(1) 091A

(2) 75mA

(3) 81.3mA

(4) wfgy % 7@ wn SV, 3
A AA W R |

ot

s ——————EL R S S

18.

19.

The filter section shown in Fig. is used
along with a full wave rectifier. The
reactances of chokes are much larger
than the reactances of the capacitors.
Assume of C small
compared with R,. The ac (mains)

reactance

supply frequency is f.
Ripple factor for the circuit can be
approximated

The zener diode in the voltage
regulator circuit of figure has a
constant reverse breakdown voltage
V, =82V for 75 mA < I, < 1A

If R, =90 and Ry is so chosen that
V, =V, is regulated to 8.2 V while V,

varies by + 10% of its nominal value

12 V, then the value of i, when V is at
its minimum value, is

RS
ANV +

I 'L ‘;L‘L +

Ry,

Vi

091 A

75 mA

81.3 mA

Circuit will not function when V

(1)
)
()
G

is at its minimum value.

09



20. S 1 weRta afwy # gt Raforsi

i 20. For the circuit shown in figure

i
=12 s R v, = 0.7V 2 a7 B ‘ the transistor is a silicon one with
A g I 3 12‘@ % G i V, = 0.7V and B value is very large.
et ' i The collector voltage with respect to
Tl gl (FT) - ‘ ground will be (approximately) :
+10V | + 10V
3kQ 1 3 kQ
i
|
k |
3kQ i
1 kQ I 3kQ LKO
|
-3V i -3V
(1 ov 2 10V : (1) 0V (2) 10V
(3) 69V 4 3.1V (3) 69V 4) 31V

51, UH IWEME e g FaH®
| kQ 3R SRRY % UH @A
20 kQ % e ¥ g a8 | 3
ot @1 G oy qn et st
A 8 (h, = 150, hy, = 1kQ, b =2.5

2 7e

'
i
l 21. A common emitter transistor amplifier
!
'i
i
i
!
|
104qm (b )" =40kQ) %
|
|
i
|
|
i

couples a source of internal resistance
1 kKQ to a load of 20 kQ. The current
gain and the input resistance for this
amplifier are respectively (h,=150,h, =

e

IkQ, b =2.5 % 10" and (b, =40 k)
(1) —150,1kQ  (2) —100,500Q

(1) —150,1kQ  (2) —100,500 Q
(3) —100,1kQ  (4) —150,160kQ

(3) —100,1kQ (4) —150,160k

22. 1In the circuit shown the time constant
RC is much more than the period of
input signal of rms value 24/\]5 V.
Assume the diode as ideal and
resistance R to be very large. The
voltage V will be

C

22, R # weRfa Ry # @ FEass RC
242V s Feear % el Ghd 5
FadEE A gd AU @ | SEig W
sedt oH @ R 1 Sgd Sl AH |

SYeedr V &1 IE &
¢

(vmf%v) cT \Ji

(vm,=%v] cT \Ji R

é
'
'Ei
;
!
|
i
}
i
|
|
l

(1) 68V (1) 68V
(2) 48V 2) 88V
(3) 24V (3) 24V
4) = ¥ 1fa Frepe (4) very close to zero

09 9 m |



23,

24.

25.

26.

T gt Sl Got uTw (S[9) 6T dieedl
afer it & gl d gfEdHl &
HRUT 20% ufEfaa aidt 8 | &9 § 2%
giEdd & fau womerss gAfHaw &
foran st 2 | afe gaffaw & wr yads
AW 10 2 T8 G I HT AT qUT

=IAAH QAT ST <l R sHus: &
(1) 5,0.01 (2) 100, 0.1

(3) 100, 0.09 (4) 5,0.09
T SRS afe & fou fefafaa o
YR TR T B ?

(1) @a%a_frmwmaﬁgfrﬁﬁm-

e STaT § |

(2) Trim Tora 6 yeaadi afe afgy
T Iuetey 2ot § 3= Bidt 2 |

(3) <ifer & =hiE wTer Geha (Roer) =il
T ST |

(4) ity 4 el ! gfrg w3 & forg
TR Hehd 1@ dicedt § ST Bl
B S 30 Bl & 59 uiwy § o
wifed s o= (= @)
fepa ST 2 |

Weh Tem T RC e 45° <l et ug=an

3Iq Ll & | W fobad RC STe e

W o T INAMY IHss T8 W

Site WY qtfer wqul ufay gifer i we

GG L Teh ?

(1) 3 (2) 4

(3) 6 @ 9

40 W fafor frla & yedes F110 QF

wfieRt ¥ Sier T 7 | Fifa fim e

F & fau frash Seear afe yads =0

ieedr o 40 dB ®, Bt

(1) 20V (2) 200 mV
3) 5V (4) 126.5mV

10

24,

25.

26.

The open loop gain of an amplifier
changes by 20% due to changes in
transistor parameters. For a change of
gain by 2% negative feedback is
employed. If the amplifier gain with
feedback is 10, the open loop gain and
the magnitude of minimum feedback
ratio are respectively

(1) 5,0.01 (2) 100,0.1

(3) 100, 0.09 (4) 5,0.09

Which of the following is not true for
an electronic oscillator ?

(1) An external positive feedback is

provided in an oscillator.

(2) The ac power of output signal is
generated by the
employed in the circuit.
(3) No external signal is applied to an

oscillator.

transistor

(4) The initial signal to trigger the
oscillations is obtained from the
noise voltage produced when the
power supply in the circuit is

switched on.

A given RC network produces a phase
shift of 45°. How many such RC
networks should be cascaded together
and connected to a common emitter
amplifier so that the overall circuit
behaves as an oscillator ?

(1) 3 2 4
(3) 6 @ 9

An amplifier rated at 40 W output is
connected to a 10 Q speaker. The
input voltage for the rated output if the
amplifier voltage gain is 40 dB will be
(1) 20V (2) 200 mV

3 5V 4 126.5mV

0°
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29.

09

e FET 1 S & # srfor 21 @1 8,
3 S TS WIgEH THTE &% HET

(1) e T 3 2 ) S 2

2) St et 3 o o Sl AR E |
(3) e b e H gl A 2 |

%) A e & H ol TR R |

P

1) 2V
(3) 6V

(2) 4V
4 9V

£ fer e <) et ot ferem R :

o A : dieeal yaHs § T JFET
ﬁBJTmaﬂwawﬁ%mﬁ%sﬂﬁ
STl 3 & 31a: THe! dieedl
AHIAR |

o B : ST 376 1@ U1 FHH HIETH
St 3 o R FEad BH P
7 JFET Yade Heia: ST He A
I 3 S T s sngf o
SETfrd B & |

(1) YA A FHATAE |

(2) & HUH T E |

3) 97 A G R WHUA BTAA © |

(4) HUA AT R WFA BT S |

R ——— L]

e e W . TSt Tt s =

11

28.

29.

In a FET. operating in saturation

region the channel length modulation

effect causes

(1) a small decrease in saturation
current

(2) a decrease in the value of output
resistance

(3) anincrease in length of channel

(4) a decrease in electric field in the
channel

The voltage V_ in the circuit shown in

Fig. is
10 kQ
5 kG2
X +
S
(1) 2V 2) 4V
3) 6V 4 9V

Consider the following two statements :
Statement A : A JFET is preferred
over BIT in voltage amplifier as it has
a high transconductance and hence a
higher gain.
Statement B : Because of its low
noise and relative insensitivity to
cosmic radiation, the JFET amplifier is
primarily used in satellite
communication operating in giga hertz
frequency range.

ey

(2) Both the statements are false.
3)

Both the statements are true.

Statement A is true but statement
B is false.
(4) Statement A is false but statement

B is true.



30.

31.

32.

ferdl 9e wad® @1 CMRR 55 Sfaee
2 | afe seeht e faur wfer 1200 8,

vt faur wfsy grfi
(1) 2.13 (2) 76.72
(3) 25.71 4) 1.27

foa 1w fgfeufis sgsfm (Bistable
Multi-vibrator) fear & Tl wqa
dAleedl + 5V R | 38 S5l % widen

R W oo T SRR SaEel aleedl
w1 Bt b e gt araen # wRafda €2
e
0.01 pF== +>;_°
;[ AN
> 2 MO
ziFZOOkQ
1) v @ £13V
(3) +5V 4) +11V
frasht A 9 B & oy o= o wefiifa aifhs
T gt 2

> = D

33.

[

B
(1) THORER () %
(2) TH AND gR (112) %
(3) W NOTgR () &
(4) TH XORER (12) &

= Aive afey & @ ol Sieea

gy

-1V 3kQ 18 kQ

O—AAAN— A AA A

-6V 3kQ

o—AAAA,

4y 3kQ >_§0
L R

(1) 4V (2) 18V

3) 9V 4 3V

12

32,

Ao

33.

For a differential amplifier CMRR is
55 dB. If differential mode gain is
1200, then common mode gain will be
(1) 2.13 (2) 76.72
(3) 25.71 4) 1.27

A bistable multi-vibrator with a
saturation voltage + 5 V is shown in
diagram. The positive and negative
threshold voltage at the inverting
terminal, for which the multi-vibrator
will switch to the other stable, are

2 MQ
A

!
0.01 pF== * >

WA

o > 2MQ
'%fOOKQ
5
(1) +37V @ 77V
(3) +5V 4 +11V

10
11

With inputs A and B the logic circuit
shown in figure is equivalence to

|t

(2) an AND gate
(4) an XOR gate

) >
=

B
(1) an OR gate
(3) aNOT gate

For the following adder circuit, the

output voltage will be

-1v 3kQ 18 k2
——AAAA AN

-6V 3kQ
4v 3kQ + Vo
=—wi— T R4
(1) 4V
3) 9V

() 18V
4) 3V

09



34, Hor Ty ool W REw St | XF e | 34 Consider the adjoining truth table. The

arfehes =09 & logic expression for X is
A B 8 X
oo ot o [0 [0 [ 1]

o [0 [ 1 [ ] = 0 1.9 1.1 1. L _

0 1 [0 [ o LN - .
N Y = I TR (O W .

e T R

(=
s
pamiry
o

I e

[
[a—y
p—
o

(1) X=AB+ABC
(2) X=AB+ABC
(3) X=AB+ABC
(4) X=AB+C

(1) X=AB+ABC
(2) X=AB+ABC

=it
]
<
o

(3) X=AB+ABC
4) X=AB+C

35. Figures (i) and (il) represent
respectively

O] r— @) >—
(1) NOR,NOR  (2) NOR,NAND
(3) NAND,NAND (4) OR, NAND

35. T (i) qen (i) Frefia o & she:

0 ] r— @) >—
(1) NOR,NOR  (2) NOR,NAND
(3) NAND,NAND (4) OR,NAND

36. o # weRfa 3hw gfmy & Fesf C
1 (F=) R R @ el w
ol W R = | 39 w9 X & foe

36. In the digital circuit shown, the input
C is always 1 (high). Consider the
following incomplete truth table for
the circuit. The entries in column X

sfafeat (Fma =) & (from up to down) are

A A

B o— B o—

S X i X
i 3

C=le=—3 C=lo——

P ! A |B |X

8 |9 | 0o |0

0 |1 5 0 |1

1|0 | [ |0

1|1 | 1 |1
(1) 1010 (2) 0100 % (1) 1010 2) 0100
Gy 1111 @y 1011 @ 1111 @) 1011

09 13 O




37. afe o § weRfa OP-AMP wiwd ¥ | 37.

38.

39.

40.

st w gaE % fog w fraa dieed
+V @ S qn, Frla deedar vV, 59
eI & ST (b Uk i 7)

C

R

+V

(1) V,==Vt+b

Vit
“Re TP

(3) Vo=%+b
(4) V,=RC(mnV).t+b
ats fe ¥ T D/A uftads o1 faved

20 mV 2 | 38 wawor A quf arn Fia
Sieear &

@) V,=

(D) 34¥ (2) 64V
(3) 0.16V (4) 102V
e T a8
- X
B
C Y
(1) 312 I (TR)
(2) o A (T)

(3) O SHaHeH (FEHR)
(4) 3TE Hashe (FELFA)

i fou o SefE Swwl § ¥ B
e # 2

(1) PQ+PQ=Q

@ P+QEP+Q=P

3) P(P+Q=Q

@) P+Q =P+Q

|
|
§
|

i
|
{
|
|
i
?
5

|13
¥

| 3.

|
|
|
i
|
|
|
|
|

14

39.

40.

If a constant voltage +V is applied to
input of the OP-AMP circuit shown
for a time t, then the output voltage V|

is given by (b is a constant)
C

R

+V v

(1) V,=-Vi+b

Vit

) Vo=~RC

Vit
3) V,=Re*P

(4) V,=RC(n V)t+b

An eight bit D/A converter has a
resolution of 20 mV. The full scale
output voltage in this case would be
(1) 8.1¥ (2) 64V

(3) 0.16 'V 4 102V

The given circuit is equivalent to

A
X

c Y
(1) Half adder

(2) Full adder

(3) Full subtractor

(4) Half subtractor

Which one of the following is an
incorrect Boolean expression ?

(1) PQ+PQ=Q
) E+QE+Q =P
(3) PP+Q=Q

(4 P30 =P+Q



41.

42.

43.

44.

09

Teh mod-75 $EP h! s & U
AT ~WATd hl ~TaH e B

(1) 6 2) 7

(3) 15 4) 5

7 ° wehia afwy & fou g [ 3@

i |
%l-sA
A ANN—
4A
H
iy
o AAAA AAAA
i
(1) 9A () 3A
(3) 5A (4) 6A

o & weftfa ufmy § a e b % WA

T 7Q 3 Sy g ey wifea 8

a 19 b

AN

N 70
e 129{}69

- 50
(1) 360 W (2) 108 W
3) 27W 4) 252 W
wefdfa aftey gro fpe oA areft arferss
TfshaT i Tga it |
A
B

Y

(1) AND (2) NAND
(3) XOR (4) XNOR

I —————— RS e R RSt Rl RSt s et

[y
w

=
[

o
i

B
d

44.

The minimum number of flip-flops
required to construct a mod-75 counter is
(1) 6 2) 7
(3) 15 (4) 5

Find the current I for the circuit shown

in figure.

5

4A
—
—
2A
ANV AN\

1
(1) 9A (2) 3A
(3) 5A (4) 6A

For the circuit shown in figure, the
power absorbed by the 7 resistor
connected between a and b is

a *3\%*. b
TQ
+
60V?_— 12Q{}6Q
50
(1) 360 W (2) 108 W
3) 27TW 4) 252W

Identify the logic operation performed

by the circuit shown.

A
B

Y
(1) AND (2) NAND
(3) XOR (4) XNOR



45.

46.

47.

S 1 weRfa gy & 23 Q% vfadg 3
T UTeRferd I |
40

AAAN—
470
27Q 20 A
+
T 200 V

(1) 331A ) 1.65A
(3) 11.23 A (4) 9.58 A

e Tl 7fea % sfirersi s e
% el & AT e Tied WR
wferiees Star & fas 1§ W dieedn 7o
T FRaT ST 2 |

w&R =R, V, =V,

SR, =R,V =V,
(R,>R,q&TV,>V))

gZBQ

)

3&5 Ry Wi,

1
w@m%wgﬁ%ﬁaﬁﬁaﬁaaﬂﬁaﬁ
dafe geu oy % foe e g
Jieedl &

R *R,
M En=Rr N, —R/V,
_ RZ_Rl
@) ETh_R‘ZNZ-_RlNl
- R, +R,
©) Em'R2N2+R]N]
Rz'R[
@) En =RV, +R/V,
wefifa ufgy § el sEer 1 pF d
2 uF % Tenfe & dufd STaw wA: @

4KQ | F

I.._

il
6V
(1) 4pCamspC (2) $pCad4uC
(3) 3uCAAMO6UC (4) 6pCaAAT3 uC

S
i

47.

Calculate the current in 23 Q resistor

of circuit shown in figure.
1Q

— AAAA—
470
2702
+
200V

ZUA‘D
_'l'

(1) 331A 2) 1.65A
(3) 11.23A 4) 9.58 A

The characteristics of an electrical
device are examined by measuring the
voltage across a variable load resistor
connected between its terminal as
shown in figure.

WhenR, =R, V, =V,

When R =R,, V= ¥,

R,> R, and V,> V)

A
Ry Vi
I

From this information, the Thevenin
equivalent voltage for the Thevenin
equivalent circuit representing this
device is
R, *R,
(1) En = RQN:z_'RlNl
® En-mR
i Lo RQN 27 R1N 1
. R, +R,
@) Fn= RV, + RV,
& E, =]
( ) Th R‘ZNZ 5 RINI

230

Device

For the circuit shown, amount of charges
stored in 1 pF and 2 pF capacitor in
steady state are respectively

41O

1 pF
|.__

T.i'l*_

6V
(1) 4pCand8puC (2) g uCand 4 pC
(3) 3pCand6uC (4) 6pCand3 pC
09



yeRfa iy § goaEsy gfdly R 1 71
Id <hitee st 9fwy % efiel ab W

STfrenan wifad axaiaer H gRenfd Bl e |

10Q 5Q
LAAAY AN a

élSQ /g;;

b

48.

100v(®)

(1) 25Q
G) 11Q

) 10Q
4) 15Q

49. o= (2) & ufwy ¥ s & fau snd
sfireeror o= (b) % 31HER 2 | i, ¥
EEIE

(AR V, = 0.1 cos ot VA=V, =2V)

(1) 1+0.05cos otmA

(2) 5+0.5cos ot mA

(3) 2+0.1 cos ot mA

4) 0.75+0.025 cos ot mA

50. o= wefiiq uftay % fere aéa gog g
T <hifarg |
302
ANV a
362 60
Ry,

+ 3
20V 10V
LT

(1) 16/9 A
(3) 20/9 A

b

Q) 2A
4) 4A
09

ey
~

49.

Find the value of the adjustable
R which
maximum power transfer across the

resistance results in

terminals ab of the circuit shown.

10Q2 5¢)

AN AA— &

100V §159 R

. Ib
(1) 25Q (2) 100
3) 11Q @) 15Q

The diode in the circuit of Fig. (a) has
nonlinear characteristics of Fig. (b).
Find i, :

(GivenV_=0.1 cos wt Vand V, = 2V)

100 ©2 a

AN I
V, n}, ;
e + - e
. 100 Q DY Vp E /
Vi *.
i >V

i

50.

6.7 v
(@) b 05V

(1) 1+0.05 cos ot mA

(2) 5+0.5 cos ot mA

(3) 2+0.1 cos ot mA

(4) 0.75 +0.025 cos ot mA

Find the Norton equivalent current for
the circuit shown in Fig.

30
ANV oa
30 6Q
SR,
+ .
20 v_-|- —Flov
b
1) 16/9 A 2) 2A
(3) 209 A 4) 4A




5L

52.

53.

+ 0> —AAN— +

VAl
\£ 5Q2

—, — —

(1) 0,02Q" () 4,04Q°"

(3) 4,020 4) 0,5Q"

B T weffa TR TeTEd (ac) TiAY

¥ fou, gl & gWEl A= A

I_=18A,1, = 15A, I, = 30A. R %l AH

FTd <hiIg, |
I
Gl> _
'LII [11
+
R X, VS$S4Q
(1) 1026 Q (2) 5.13Q
(3) 4.39Q 4) 2Q
ﬁaﬁmﬁhaqﬁéw%%mzmaﬁ
7, T 7, % W 8
L 31, b
+ =
40 10
vy 1Q
— o —
(1) 5Q,-2Q (2) 5Q,-1Q
(3) 5Q,2Q 4) 3Q,1Q

| 52.

]

|

18

is
|
|
|
i
Is
i
E
|
:
E
|
l 53.
|
|
i
i
i
|
|
l
i
|

For the network shown in figure
hybrid parameters h,, and h,, are
respectively
1 =01V I
+o—I)I—NWv— Pi/\i:a-\/— B oo
Ak L—vaw——l
v, 5Q V,
(1) 0,02Q" (2) 4,04Q7"
(3) 4,020 4) 0,5Q7"
For the parallel ac circuit shown in
figure, the effective values of current
are I = 18A, I, = 15A, 1, = 30A.
Determine R.
1'1‘
O
YL 1)
+
(-
(1) 10.26 Q (2) 5.13Q
(3) 439Q 4) 2Q
For the two port network shown in
figure the Z parameters Z; and Z,,
are respectively
31
Il _/i (——‘12
+ o> —MNW—L D —AMA— +
4Q 1Q
Vi 1Q
(1) 5Q,2Q (2) 5Q,-1Q
(3) 59,20 4) 3Q,1Q
09



54, Tuz o weldfa ami(t), 1uF & Sumie |

35.

56.

09

T R | t= 5 ms W GYME T Jreedl
WwﬁﬂﬂﬂmldcﬂmiﬁtZSmS
W 39 guie # 3l & Sieear 39

< 4

g

=9 >

=D r 3 5 8 | t (ms)
(1) 4V, 1 mA (2) 8V, 1.6 mA
3) 4V,0.8mA (4) 12V,24mA

Th TSl O 36 YR & Sl a8
i =1, cos ot + L, cos kot, SI&l k Th
quiieh 8 | YT T WUTE HH 39 R

[CEUSIRIRS
I+, )
M =3 ) =
12+12 |1, + L]
3) '\512 W
o # weftfa wmet & fagali AT B

7l TH dleedl V,, = V, sin ot
Ffa & S 8, 9@V, g

1
mm%iﬁm%c=mR3

L:&O}E,AHB%WWWW%

a=AT

R L

—AAM—TTIT T
R
A e—AAAN— —eB
R
M— -
(1) Z=R
(2) Z=2R
(3) Z=3R
(4) o % aH grr Freifa

!

54.

The current i(t) shown in figure passes
through a 1uF capacitor. The voltage
across the capacitor at t = 5 ms and the
value of a constant current I, which can
produce the same voltage across this
capacitor at t =5 ms are respectively

4

i(t) mA

0 3 3
_ZT
(1) 4V, 1mA
(3) 4V,0.8mA

o0

J t (m’s)

(2) 8V, 1.6mA
(4) 12V,24mA

An alternating current is given by
i=1, cos ot +1, cos kot where k is an

integer. The effective value of the
current is given by

I +1 12+12

1 2 1 2
O ~F @\
1Z+12 [Tt
N 1 2 17
(3) w @z

A voltage V,; = V, sin ot, where V,,

is real amplitude, is applied between
the points A and B in the network
Given that

shown in figure.

1
mR\ﬁ

impedance between A and B is

3
and L =’RA(D£. The total

R L
R
A e—AAMA— F—ag)
R 8
—AAN——] ———
(1) Z=R
(2) Z=2R
(3) Z=3R
(4) decided by value of ®
m |




S

58.

59.

60.

Rt 7 weRfa sen freeuss afue W fo=m
¢ | Feeft dee@ v, = 10 sin 200 t
(Slmﬁiﬁ)ﬁaﬁhﬁmﬁ%lﬁmé
L = 500 mH @ R &1 9 39 YHK 8
fop ot dieear v Faef deea v, |
30° el UvE 8 d9 fie dicedr
STTITH BT —

(1) 10V (2) 5-\/%\1

(3) 53V 4) 2.5V

ws Joft LCR wftgy # 100 v aiwmes

et (rms) F1 B 60 Hz T Sr=1fed @ |

gRriers 24 Q 1 8 TAT HEAT IV + 53°

2 | ¥ 50 Yo ST Wi 8

(1) 416.67W (2) 250 W

(3) 150 W 4) A

uh Fufi LCR 9wy # 120 Q &

sty & o SEeh! hivfi 3TEATE SATgHd

250 rad/s & | WWWW

Iiehed I dicedTed HAEL: 60 V d 40 V

HEEE R

(1) dRug d 4w 1A R |

(2) TfEer o T Shed 0.64 H A
21

(3) fewer 3 @ EeTfE 50 pF A HE |

(4) R dieear § HerR m/2 FE |

fapeft oty # forelt @ o fore ama

i=i, (Vo) & & S B | FRTER = 0F

t= réﬁﬁﬂaﬁrmzrﬂﬁ(ms)ﬂm%

(2)

(4)

a s Ll‘:'

R ————E

20

59.

60.

Consider the phase shifter circuit
shown in figure. The input voltage is
described by V, = 10 sin 200 t (in SI

units). Given L = 500 mH and the
value of R is such that the output
voltage V_ lags behind the input
voltage V; by 30°, then the amplitude
of output voltage will be

Vo
3

1) 10V o) s\gv
3) 5\3V 4) 2.5V

In a series LCR circuit the 100 V (rms)
source operates at 60 Hz. The resistor
is of 24 Q and the phase angle is + 53°.
The average power delivered by the
source is

(1) 416.67W (2) 250 W

(3) 150 W (4) Zero

A series LCR circuit containing a

resistance of 120 Q has angular

resonance frequency 250 rad/s. At

resonance  voltages  across  the

resistance and inductance are 60 V and

40 V respectively, then at resonance

(1) current in the circuit is 1A.

(2) value of inductor connected in
circuit is 0.64 H.

(3) value of capacitor connected in

the circuit is 50 pF.

current and voltage differ in phase

by ©/2.

The electric current in a circuit is given
by i = i, (t/r) for some time. The rms

(4)

currentforﬂle period t=0to t=Tis

(D

w|s ¢|‘°

(3)

09



61.

62.

63.

64.

09

< gfiig Seferl & W L, =50 mH
qUT L, = 200 mH 2 T IHA
k =0.50 3 | afg Fecit 2 § 100 B &
quT Heell 1 H Ui, =5sin 400 t 8, Al
el 2 | dicedr arlt

(1) 20000 cos 400 t

(2) 100 cos 400t

(3) 1000 sin 400 t
(4) 5000 sin 400 t

T ToiagH 39 deied e 1§ 3 R
o % weE woiE g9 LS
gfemer 243 h & | ToERA F EE
e faga Smepl @ fopan waw Z 31|
(aTer gebi & B i femm wapE R 7

(b 2 (2) 4
(3) 6 @ 7

el ot § R U wrwgiee wE
10.2 eV St AN Har 8 | goagi=
% it w3 # 9fg 2

(1) 1.05x 103 Js

2) 2.11x103 s

(3) 3.16x 103 Js

(4) 422x10%]Js

T RLC uftey & fofg dieedr smm v
1
ama%ﬂﬂaangﬁarrqﬁrmoz\{—L—c*%!

T 31gATE et @ | fasivar one Q
39 eI fezm wimar 2

R
M 5c ® HcR
o.R w,C
®) T @ ®

evnsesn s A St e AT Vot 48 e 28 T o MBI e T A8 AP S TR T AR T TR S

[
-

c-\
e

62.

63.

64.

Two coupled coils have self inductances
L = 50mH and L, = 200 mH, and a

coefficient of coupling k = 0.50. If the
coil 2 has 100 turns and current in
coil 1 is i; = 5 sin 400 t, the voltage at

coil 2 will be

(1) 20000 cos 400 t
(2) 100 cos 400t
(3) 1000 sin 400 t
(4) 5000 sin 400 t

An electron is in a quantum state for
which the magnitude of the electron’s

orbital angular momentum L is 2\/5 h.
How many projections of the electron’s
orbital magnetic dipole moment on a Z
axis (direction of external magnetic field

-
B) are allowed ?

(1) 2
(3) 6

(2) 4
@) 7

A hydrogen atom in ground state absorbs
102 eV of energy. The angular
momentum of the electron is increased by
(1) 1.05x10*Js

@) 2.11x103]s

(3) 3.16x103*]Is
(@) 422x10%Js

For an RLC circuit with voltage
amplitude V_ and resonance angular

1

frequency ®, = q‘—_ :
L.C
exhibit resonance. The quality factor Q

The current

is given by
R 1
(1) 0,C (2) o,CR
(G ©,C
® T Oy




65.

66.

67.

A 1 TE TN W H AE S fog
s T Tl Ewe emie T § |
T A TP THHOT 8, THAU B AT D
SR i e dserur C fafewia
3 | 7 HepAU N G e EshAvT €

4

3

B

h

1

D

B <l &1 =1ET |
C <1 B =nTTR |
D 6 g =mieY
B =1 D fpdt &1 off B weedt 8 S
AR ? |

(M
()
3)
“4)

2 5t Tl % " FAEET WA i
U ST % WY T O hiee
19 HEE e aftia Rear S @ | W@
fpedt e Rl 3= oo wXOH
SrEE fre St SEe ¥ 10%
D - e | M = i S
226 eV & I aftiq S el FHOMHS
ara @ aan ? (@R in, | =953 % 107,
eesH frerams k=28.62 x 10° eV/K)
(1) -275x10K

Q) —ZI5 %1 K

(3) —-550x1°PK
@) —11.00x10°K

R Fen CegfEE T & fag
K, Eshmul % HHUT BIH SIS BT
ST R (2, =92, Z,,= 13)?

(1) 7.58 @) 515

(3 275 (4) 149.5

65.

66.

67.

The energy diagram of a four level laser is
presented in the figure along with various
transitions involved. The transition A is
the pumping transition, transitions B and
D are non-radiative while the transition C
is radiative. Among these the slowest rate
of transition

- R
B
. 3
A C
v 2
D
- 1
(1) must be for B
(2) must be for C
(3) must be for D

(4) may be of BorD depending upon

the rate of A

A population inversion for two energy
levels is often described by assigning a
negative Kelvin temperature 10 the
system. What negative temperature
would describe a system in which the
population of upper energy level exceeds
the lower level by 10% on a the energy
difference between the two levels is
2.26 eV 2 (given in In; ; =~ 95.3 % 103,
Boltzmann constant k = 8.62 x 107 eV/K)
(1) -275x10°K

(2) —-275x10°K

(3) —550x10°K

4) —11.00x10°K

What is the ratio of photon energies
due to K transitions in Uranium and

aluminium atoms (Z; =92, Z,,= 13)?
(1) 7.58 2) 575
(3) 2.75 (4) 1495

0s



68.

69.

70.

71.

09

T w&l SE H 4 x 10" Cr 3T 2 |
ot Torem wem Iafea sreen aun g
Sl AT o HET il @ dUT JHomHa:
B o T i et 2.87 x 10797
?, Scafid g 8 | oiex wliskan = foin
T TH Te 8 AN 2 ps qeh Afac A
AT 2 | ¥I¢ o YRY §H & §9F 60% Cr
A YUH IAMG FTEAT H 8 GUT 99
A Sl R W 8 | TG % G
Iegfsia 3T e 2
(1) 1.1 x106J/s

(3) 2.2x10°J/s

(2) 6.7 % 106 J/s
4) 3.4x100J/s

fopell goh o & g Sia K, BIEH
i rrgfti 39 TR & ST

) v=%CR(Z— 12 (2) VZ%CR(Z— 1P

3) v=%CR(Zz— 1) (4) V%CR(ZL 1)

T NMR 0T 7 9t i O §g Th-
A ST G &9 B, § el § |
It % BIESISH TS & Wiei @ forg
p, 1 AE 141 x 1026 /T 8 | Jahi
I AT 2 5 B, = 1.80 T ? 1 fean
smgfa (RF) €ia 1 ght £ S el
& ThUT I Il (Teied) HE H HE &
— (SATaTeh Feehi & hT U )

(1) 76.6 MHz (2) 153.2 MHz
(3) 383 MHz (4) 306.4 MHz

E@Wﬁ‘lp—) 1s HeHAOT & foQ, Aren
d: BT 1.66 % 1078 s & a1 Icdford
fafereor 1 smaft 2.4 x 105 Hz B |
I ool & TTfehar (m?/Js2 H)
(1) 7.07x10® (2) 22x10Y
(3) 17.1x10¢  (4) 14.1 x 10%5
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69.

70.

71.

In a ruby laser, there are 4 x 10" Cr ions.
The lasing action between the first
excited state and ground state results in
emission of photons having energy
2.87 x 107" J each. The output of the
lasing action is a light pulse that last for
2 ps. As the pulse begins 60% of the Cr
ions are in the first excited state and the
rest are in ground state. The average
power emitted during the pulse is

() 1.1x108J/s  (2) 6.7 % 100J/s
(3) 22x10%J/s (4) 3.4x100J/s

The frequency of K, photons emitted
by a light element is given by

) v=§CR(Z—1)2(2) v=%CR(Z—1)2

3) v=%CR(Zz—I)(4) v:§CR(ZZ—])

In an NMR experiment, a drop of
water is suspended in a uniform

external magnetic field B ext Lhe
magnitude of p,  for a proton in

hydrogen atoms of water molecules is
1.41 x 10726 J/T. Magnetic resonance
occurs when B_ = 1.80 T. The

ext
frequency f of the RF source causing
the protons to spin — flip is
(neglect internal magnetic field)
(1) 76.6 MHz (2) 153.2 MHz
(3) 38.3 MHz (4) 306.4 MHz

For 2p — s laser transitions in
hydrogen, the mean spontaneous life
time is 1.66 x 107® s and the frequency
of emitted radiation is 2.4 x 10'° Hz.
The probability of stimulated emission
(in m¥/Js?) is

(1) 7.07 x10'8
(3) 17.1x10'6

(2) 2.2x10"
4) 14.1 x 10'
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74.

SrfeE I WL, I HE S {6 S
3 q= wea SofE Fan & I TEH T

70 76 & 8 T el ST Feha &
(1) ALZ+L2=haJl{+ 1) - m?

0§ <[LFFL7 = a1l
3) A /Lj + L; >hAfI(+1)

@) A[LZ+L2=h[@ ¢+

Ww%%ﬁﬁwr{%mﬂm?ﬁ%
3 3 Mel W U gehE & R
3T ST & | T 1 IR H s I
et 1 2, e & TR % 10%
] reT  EEd H T R |
(mﬁﬁ%ﬁmmﬁ%
e FATET 3 10% I T S T
Qm@sﬁﬂ;ﬂqﬂﬁﬁq)@ﬁ%ﬁ
SOl BT JEE I A T A
<Ehr %m@%lﬁ%ﬁqﬁuﬁaﬁuﬂa
didw e —

(N, TETE Fen ®, M Eie Bl e
I 8)

01 [g N, h 01 {gN,h
() {5 MR:’-} ) {Z MRZ}

015N, h o1 (N, h
(3) {g MRZ} (4) {MRZ}
o & i U SEgied T 3 A
e # wh St geha & (Z feEn
) srrer et & S e 3 i feEn <
S 2 | & TRerH % Ut 6 TRt
%‘Tﬁﬁ?ﬂﬁﬁaﬁ%cmﬁ?ﬂ'@ﬁ%
fieg 380 YUl dB/dZ = 1.6 x 10? T/m
2 | <fe oA 2 STE ST 8 q
Sreater R w0 & IR 3Eeh! Wi
M 1.2 % 105 m/s & 7 (e <1 &
L, uB =9.27 x 102 J/T)

1) 2x10°m  (2) 4x10°m
3) 6x10°m (4 8x10°m

74.

=5 .
If orbital angular momentum L is
measured along, say z-axis to obtain a
value for L,, then the most that can be

said about the other components of the
orbital angular momentum is

(1) A[LZ L2 =hAId+D)-m/
@) A[LZ+L2<h[T
(3) A[LZ+L2>hAI(+ D)

@) ALZ+L2=h[(®(+D]"

EERE

A magnetic field is applied to a freely
floating solid uniform iron sphere of
radius R. The sphere initially had no
magnetic moment, but the field aligns
10% of the magnetic moment of atoms
(i.e. 10% of the magnetic moments of
loosely bound electrons in the sphere with
one such electron per atom). Magnetic
moment of these aligned electrons is the
sphere’s intrinsic magnetic moment L.
The resulting angular speed © of the
sphere is — (N, is Avogadro’s number, M

is molar mass of iron)

01 (5N, h 01 (5N, h
o B o "

01 (5N, h 01 (N, h
(3) %ﬁé MJ{ﬁA

Suppose that a hydrogen atom in its
ground state enters a vertical magnetic
field in Z direction which is
perpendicular to the direction of its
initial velocity. The field is present in a
region of 80 cm in the direction of initial
velocity of hydrogen atom but has a
gradient dB/dz = 1.6 * 102 T/m. What is
the vertical displacement of the atom
when it leaves the magnetic field if its
initial speed is 1.2 x 10° m/s (Neglect
gravity, uB = 9.27 x 10724 J/T)

(1) 2x10°m (2) 4x10°m
(3) 6x10°m 4) 8x10°m
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79.

09

& g sl fehl el
e TEAd [, =19 1, =28 % U LS
U o I HA BV FeeH FEAT
% G99 UH &

(1) J=0,1,2,37u14

2 J=0,1,2

(3) 1=1,2,3,47T915

4) 1=0,2,47T416

O —sher TTE & U1 Wifsam J HA
3P — 3S & w@sil # fyurfea gar 2 |
589.0 nm ¥@1 3P,, — 3S,, % WA T
589.6 nm @1 3P, > 3S,, S T@ & |
TTeEA T IUFNT T HfeTm T | el
o % g e e T F T
FE FTe Yl & 7

(ug =579 % 10%eV/T)

(1) 925T (2) 185T

3) 9T 4) 462T

Ife He' % ToTu werd Iafod ofemer
2P, — 22P,, 1 fa wen fored
5.84 cm™! 2l H o foru dma fogmea 2
(1) 0.365cm™ (2) 146 cm™
(3) 0.730 cm™! (4) 3.92cm™

T @1 1 M T 9: angee uel
R | I e g P A
s e | e s ye

1) s, ) Sy

3) 2Py, (4) P,

form <t 3 St 5.39 eV B | 3
it & ITENT o4 W e % I ™
(2s) SNER W I HH e THTE!
ST I TR R (A SR g 9 7)

(1) 08¢ (2) 2.52¢
(3) 126¢ 4) 1.86¢

|
i
|
i
|
|
|
|
|
i
i
E
|
|
|
|
H
!
|
E
|
|
|
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76.

7.

78.

9

The possible values of total angular
momentum quantum number J under
LS coupling of two atomic electrons
whose orbital quantum numbers are
[,=land [, =2 are

(1) 1=0,1,2,3and 4

2) 1=0,1,2
3) J=1,2,3,4and>5
(4) J=0,2,4and 6

The spin — orbit effects splits the 3P — 35
transition in sodium into two lines 589.0
nm corresponding to 3P;, — 38, and

589.6 nm corresponding to 3P, — 35,

Use these wavelengths to calculate the
effective magnetic field experienced by the
outer clectron in the sodium atom as a
result of its orbital motion.

(ug =5.79 x 107 eV/T)

(1) 925T 2) 185T

(3) 39T (4) 462T

If the spin orbit splitting of the first
excited state 2°P,, — 2?P,,, of He' is

5.84 cm™', the corresponding separation
for His

(1) 0.365 cm™ (2) 1.46 cm™!

(3) 0.730cm™  (4) 3.92cm

The Zeeman pattern of a line consists
of six equidistant terms. The upper

) 2
state term is known to be Pm' The

lower state term is
(1) S, (2) 28y,
3) zpuz C)) 2P2

The ionization energy of lithium is
539 eV. Using this figure, the
effective charge that acts on the outer
(2s) electron of the lithium is found to
be (Assume Bohr’s theory is valid)

(1) 08e (2) 232¢e

(3) 1.26¢ 4) 1.86¢
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81.

82.

83.

84.

Hg i ws fafera fra # e &l
QO] e ST A § | 36 U UHE o
St T 3 .l T AT T IS
0 @ & |y R S ? | §6h
R 39 aoreed W He | gra fafesita
e P 2 | Afe AATe SAN e
meg ST T @ dl g9 TRl H
st S EE N $6 THR & St
(@&t ¢ Frafa # yebra 6 =1 8, h <
frrrares 2)

p b

(1) N=}—1i 2) N= P;c
PA 2P

G N= htc (9 N= hz

qa“Dl;z%%'QﬁégW%

1) 2 @) 4

3) 1 4 0

T W] % U FEEyn § = 3/2 9
L =2 & o SIvig G971 @ HU AQ

T gEhIE Y % foT @ & 16 78
I % S’

(1) M=h~3 (2 MrhAZE

o M=l @ moDEE

wh o fe g i adred 6000 A
ger =ter 0.6 cm 2 | 38 15 cm B
ot % < g B R ST @ |
yfafers <l = g -

(1) 15%x10%m (2) 15%x10°m
(3) 36x10%m (4) 36x10°m

g & fam (I5hE) g fogd

et () o1 SRAWE () % TEH

o 8

D p= @ m=\3n,
By

@ K=173 4) p=3u

81.

82.

83.

84.

A rarefied Hg gas whose atoms are
practically all in ground state is lighted
by a mercury lamp emitting a
resonance line of wavelength A. As a
result the radiation power of Hg gas at
that wavelength turned out to be P.
The number of atoms N in the state of
resonance excitation whose mean life
time is T, is given by (here c is speed
of light in free space, h is Planck’s
constant)

Pz PtA
{y == @ N=3_
PA 2Pth
(3) N= hte 4) N= hec

The Lande g factor for the term D, , is

1 2 2 4
3) 1 “ 0

Find the total angular momentum of an
atom in the state with S=3/2and L =2
if its magnetic moment is known to be
equal to zero.

1) M=h/3 (@ Npsst 23

3h
() M=7%

A laser beam has wavelength 6000 A
and width 0.6 cm. This is focused by a
lens of focal length 15 cm. The radius
of image is —

(1) 15x10%m
(3) 36x10°m

@) 15x10°m
4) 36x103m

The magnitude of spin magnetic
dipole moment of an electron (j) in

terms of Bohr magneton (p) is

@ r=\3m,

(4) 1= kg

(1) K =Hg

Mg
3

3} =

09
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feet ummifgs  EE w1 SEH
| F8wE 8 | 3E T H IS

Fraen § degdt Y $ w@nfas
(1) 1019eV 2) 10°eV
(3) 10%eV 4) 10%eV
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L-S 7w & wRonfia Segehd ud H
T B
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3) 8
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@ J,=3,J;=1

(3) 1,=5,1,=0
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86.

87.

88.

89.

The life time of an atomic state is 1 nano
second. The natural energy width of
the spectral line in the emission
spectrum of this state is of the order of

(1) 1010eV 2) 10°%eV
(3) 10%eV 4) 10%eV

The number of spectroscopic terms
resulting from L-S coupling of a 3p
electron and a 3d electron is

(1) 4 (2) 6
3) 8 @) 12

If in a quantum mechanical rigid
rotator the energy of the first excited
state is 2 MeV, then the energy of
fourth excited state [in MeV] is

(1) 4 (2) 6

(3) 10 (4) 20

The moment of inertia of a rigid
diatomic molecule A is 6 times that of
another rigid diatomic molecule B. If
the rotational energies of the two
molecules are cqual, then the
corresponding values of the rotational
quantum numbers J, and J, are

1 J,=2,J=1
@) J,=3,1;=1
(3) J1,=57,=0
@ J,=6,J,=1

The number of sub levels into which
state represented by term P splits ina
weak magnetic field is

(1) zero 2) 2

(3) 4 4) 6
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TS % anedTte ggefEd (D) &
TR g AR BseeH (H) %
ZomE A 9 T 2 | 3 el @
el O fermm sl

FeA A : HD 31 61 3= fig ot H,
1 @ FAferes 2t |

%A B : HD 317 Sl 97 Sl H, 317
T srferes gRft |

(1) A FHATEE |

(2) Sl & %o e 2 |

(3) U ATER, fhg BT ® |
(4) FF AT g, g BAAE |

Tl & T W9 6 7Y =9I (I0)
frm g yenr 2

(1) Amjzo,nazﬁéa%q,mfo,
G Ui o foig

m =+1, nﬂ?ﬁﬁa—?fgﬂ'& Am
Odﬂzﬂ-ﬁ%ﬁm

m =0, O & forg, ;_\.m =+
2(5'&2@?}7&4‘&
Amj=0,nazﬁén%m,mnj=il,
& T o T

@
3)

@

TaHid §EEHE p % UH SR
fymToyE 319] % fore oot frraies k R |
Ife werm IR S TR H A A
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1) x, =3h’\/%
1
) x02_3h‘\/;

3) x?=h\wk

1
(4) x02 =h \/_p_:(

©
-

91.

92.

The hydrogen isotope deuterium (D)
has an atomic mass twice the mass of
ordinary hydrogen (H). Now consider
the following two statements :

Statement A : The zero point energy
of a HD molecule is larger than a H,

molecule.
Statement B : The binding energy of
a HD molecule is larger than a H,

molecule.

(1) Both the statements are correct.
(2) Both the statements are false.

(3) Statement A is true, but B is false.
(4) Statement A is false, but B is true.

The selection rules for the weak field
Stark effects are as follows :

(1) Amj. = 0 for ® components, Am, =
0 for o components

(2) Am; =% 1 for © components, Am,

= () for c components

(3) Am; = 0 for m components, Am; =

+ 2 for o components

4)

Amj = () for © components, z’.&mj =

+ 1 for o components

The
diatomic molecule of reduced mass p is
k. If x, is the amplitude of vibration in the

first excited vibrational level, then

1) x02=3h\/%
1
@) x02=3h'\/;;k

(3} &= hAl wk

4) x02=h’\/£

force constant of a vibrating

09
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94.

| 95.

96.

Monochromatic X-rays of wavelength
1 A are incident on a simple cubic
The first

reflections from (3 1 1) plane occurs at

crystal. order Bragg
an angle of 30° with the plane. The

lattice parameter for this crystal in Ais

@ 3
11
G) \|7 @ 11

The ratio of the nearest neighbour

distance to the second nearest
neighbour distance in a face centered

cubic lattice is

1 1
W 55 @ 3

1 1
® F @ 5

Assuming that the lattice points of a
body centred cubic crystal of lattice
constant a are occupied by spherical

atoms of radius R. The free volume

Q) & [1—3&5}

per unit cell is

(1) a{l—%]

8
(3) 3«5@’”‘3 (4) a{l-%}

A plane in a cubic lattice makes
intercepts of a, a/2 and 2a/3 with the
three crystallographic axes respectively.
The Miller indices for this plane are

(1) (243) 2 342

(3) (634 @ (123)
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98.

99.

In a MX molecule, suppose atom M
has an ionization potential energy 5 eV
and atom X has an electron affinity of
4 eV. The energy required to transfer
an electron from M to X when they are
at a distance of 5 A, is

(1) 1eV (2) -1.88¢V

(3) 2.88¢eV (4) 3.88¢eV

The unit cell dimension of body centre
cubic iron is a. The metallic radius of
iron atoms is given by

4 3

(1) R=$a (2) R=j4“a
B _2a

() R="4a (4) R= 3

Assume that the potential energy of
two atoms in the field of each other is
given by

-A B
B, *a

where r is the separation between their
nuclei and A and B are constants.
Choose the correct option :

(1) The atoms form a stable
OB\1/8
compound for r =2 [‘*K]
2) In equilibrium situation

magnitude of potential energy of
attraction is equal to magnitude of
potential energy of repulsion.
(3) For equilibrium configuration the
potential energy is positive.

Q)

For stable configuration potential

. 8A .
energy is U . = ‘E where r, 1S

equilibrium separation.

09
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101.

102.

If the velocity of sound in a solid is
taken to be 3x10° m/s and the
‘nteratomic distance as 3x107'% m,
determine the cutoff frequency
assuming a linear lattice

(1) 5x102Hz (2) 2.5% 102 Hz
(3) 10x10?Hz (4) 1.5% 10'? Hz

The dispersion relation for a one
dimensional monoatomic crystal with
lattice spacing a (in which atoms

interact with nearest neighbours

through a harmonic potential) is given
. ka

by ® = 0,|sin 5"

The force constant between the nearest
neighbouring atoms is (M is the mass
of atom)

M o, M o’
(1) =2 (2)
(3) Mo, 4) 4M o,

A two dimensional lattice is formed by
a repetion of pattern ABCD (figure)
(AB=CD=3A,AD=BC=5Aand

— - —
/BAD = 60°) with AB as a and BC =

B. For reciprocal lattice to the given
lattice, the magnitudes of basis vectors

(in A1) are

A
(1) a*—3
2) a"‘—3
3) a2“:347:
(4) a*=
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(1) 1 2) 0
(3) 172 4) 3/2
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: 103.

104.

105.

106.

107.

If for a metal thermal conductivity is
K and electric conductivity is &, then
Widemann — Frantz Law will be :

(L — Lorentz number)

TK

W FL @ -
KL K

@) v~ @ St

The temperature at which there is a
10% probability that electrons in silver
have an energy which is 1% above the
Fermi energy, is approximately (The
Fermi energy of silver is 5.5 eV; given
In3=1.0915)

(1) 400K (2) 290K

(3) 5600 K (4) 10000 K

The wvariation of Fermi level with
temperature is ;,wcn by

o 5=e0[ 5]

(@) EM=EO)| =2 12 [E%)] }
12 (ET;J)H
12 [El:(g))]

The energy dependence of the density
of states for a three dimensional free
electron gas is given by g(E) = CE"
where C is a constant, the value of n is
(H 1 2) 0

3) 12 4) 32

The dispersion relation for phonons in
a solid is given by
w(k) = w2 (3 — cos k.a — cos ka —

(3) E(T)=E(0)|1-

4) E(T=E(0)|1-

cos k,a) the velocity of phonons in the
long wavelength limit is

w,a
M 75 2) W
W.a
G Bwa @ 737

09
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measured at very low temperatures
and a graph is plotted between C/T

and T2. This graph corresponds to

| 109.

110.

111.

50 Ci

() T /_’ 2 T
o i T+

Cy e
3 T \ 4 T :
T2 T?

The radius of Fermi sphere (k) for free

electrons in a monovalent metal crystal
with fcc structure, having unit cell

volume a’, is
2) 3 7t2 1/3
( e

a 25"
» 5"

In a crystalline solid, the E —k relation
for an electron of mass m, is given by

2k (2k-5
E =—'2£m—_l . The effective mass
0

of the electron in the crystal is

2
(1) m, (2) Sm,

i,
3 % ) 2m,
If the number density of a free electron
gas in three dimensions is increased by
a factor of 8 in Fermi energy will
1)
#))
3)
“4)

increase 4 times
increase 8 times
decrease 4 times
decrease 8 times
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114.

The energy — wave vector relationship
for an electron in a one dimensional
lattice having lattice constant a and
length L is given as
E=Eo—a—2Bcoska

Where E,, o and B are constants. The

density of electron states (including spin
degeneracy) in the band is given by
1.

L
— e ’) —_—
1) n B asinka & 2n B asinka

4 L
) 7 B acoska

L
) 21 B acos ka

. For an intrinsic semiconductor, the

Fermi level

(1) is very near O the bottom of
conduction band.

(2) is very near to the top of the

valence band.

depends on both the effective

masses of electrons and holes.

is independent of temperature.

3)
4)

The Bloch theorem suggests that within
a perfect crystal, the wavefunction

] (?) of an electron is of the form
(1D y(@=u (t) ok where u (t) is

an arbitrary function and K is an
arbitrary vector.

@)

\ (?) =u (T) ei(},r'where u (7) is

an arbitrary function and Gis a
reciprocal lattice vector.

3)

y(r)=u (7) oiG.f where u (r)=u

— —g .
(r + A) Ais a lattice vector and

G is a reciprocal lattice vector.

)

v (t)=u (t) oik-r where u (t)=u

= s s . —
(r +A) A is a lattice vector and k
is wave vector of electron.

09
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2 (Sreeomi PR k = 8.625 x 107
eVK™

36.5
E 345
=
32.5
10T
(1) 0.69eV 2) 0.72eV
3) l.1eV (4) 1.38¢eV

T o 6 T nIHR F AGAAS Bl
HEHT w9 8 eI feram ma 2 fored
G RGN T @R
e A STgaTers Wl =rershdl A
ftards 38 YehR T ST 8 (z, Shiet
STIHE 7)

(1) Ac=q ()G

(2) Ac=q(p,+n)t,G

(3) Ac=qu .G

(M, T 1Y)
4 Ac=q 3 T,

Y fersfierar At st fesfierar &t 2 T
2 ¥ fou wfe wama Sfera A& feman S
FepaT | 38 Wided # STeH seEgi ad
BT IEAI3i! &1 31U 2

(1 1:1 2) 1:2

(3) 1:3 4) 1:4
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117.

The graph between /n n; Vs 10%/T for

an intrinsic semiconductor is shown in
figure. Here n, the intrinsic carrier
concentration (in em™) and T is in
The of the
semiconductor is (Boltzmann constant
k=8.625 x 105 eVK™)

Kelvin. band gap

365 F--
Z345F-—--
=] | 1
=] 1 I
32,5 |-=-A-=-F-
1 1 ]
.
2 3 10°T
(1) 0.69¢eV 2) 0.72eV
(3) llev (4) 1.38¢eV

Assume that an n-type semiconductor
is uniformly illuminated producing a
uniform excess generation rate G. In
state the the
semiconductor conductivity is given

steady change 1n

by (t, is life time of holes)
(1) Ao =q(1,)7,G

(2) Ao =q(p,+n)c,G
(3) Ac=¢q ppth

(u,+ 1)
_'_'L‘cG

4) Ao=q A p
The Hall effect could not be observed

in a germanium sample whose
conduction electron mobility is 2 times
larger than that of holes. For this
sample the ratio of conduction electron
and hole concentrations is

(Il 2) 12

3) 1:3 (4) 1:4
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(4) =fe uB << kT d M =2NuBYkT

wte-grh urg ffee & fog |@ga
6T M__, 470 x 10° A/m & | TF
ThHd ﬁr% WAy H1 g fgye
et @ (Fifpet &1 oM@ 8.90 g/om® B
T 3T Hiei g&IHH 58.71 g/mol B)
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| 118.
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120.

Consider a solid containing N atoms
per unit volume, each atom having a

magnetic dipole moment ?1 Suppose

the direction of ﬁ can be parallel or
antiparallel to an externally applied

magnetic field § Let M represents the
magnitude of magnetization of the
solid. Then choose the right option
(Symbols have their usual meaning)
(1) For uB <<kT M =Np?B/2KkT

(2) For uB>>kT M =NuB?KT

(3) For uB>>kT M=Np

(4) For uB <<kT M =2NuB¥kT

The saturation magnetization M___ of

the ferromagnetic metal nickel is
4.70 x 105 A/m. The magnetic dipole
moment of a single nickel atom is (the
density of nickel is 8.90 g/cm® and its
molar mass is 58.71 g/mol)

(1) 5.15x102 Am?

(2) 10.30 x 102 Am?

(3) 1.03 x 102 Am?

(4) 5.15x107'® Am?

Variation of magnetic susceptibility (x) is
shown for various magnetic materials
with respect to temperature (fig). For these
curves which statement is true ?

CIRNNE

C

—

T
Curve A represents antiferromagnetic
& B represents ferromagnetic.

Curve C represents paramagnetic & B
represents ferromagnetic.

Curve C represents antiferromagnetic
& B represents paramagnetic.

Curve C represents antiferromagnetic
& B represents ferromagnetic.

M
@
©)
(4)

09
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123.

124.

The order of magnitude of the energy
gap of a typical superconductor is

(1) 10eV (2) 1eV

3) 1 meV (4) 100eV

A superconductor is a material which
offers no DC resistance and satisfies

B S LN -
the equation B =;gv x J Where n

is the number of conduction

_—)
electrons per unit volume, B is the

magnetic field and 7 is the current
density. This relation along with
Maxwell’s equation leads to the
relation

(1) V2B=0

w5 Hgh’e
(2) V2B = B
m

[~
n%e? _,

B

Ho
m
¢

(3) V?B=

ne’ _,

L
‘B

m
(2

(4) VB=

The Hall coefficient and electrical
conductivity of an n type silicon are
—7.3 % 1075 m3/C and 2 % 10° mho/m.
The magnitude of the mobility of
electron is :

(1) 0.146 m?*/V/s

(2) 3.65x10¥m¥V/s

(3) 0.0273 m*/V/s

(4) 0.292 m?*/V/s

Critical temperature corresponding to
199.5 isotopic mass of mercury is
4.185 K. If isotopic mass of mercury is
203.4 K, then the critical temperature
will be approximately — (take o = 0.5)
(1) 3:119K (2) 5.119K

(3) 4.195K (4) 4.145K
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125.

127.

As Sommerfield electrical
conductivity law resistivity (p) and
temperature (T) are related as

(1) pT = constant

per

(2) %= constant

(3) pT*?2=constant

C)

p’\f_’[T = constant

. The frequency of alternative current in

AC Josephson effect depends upon
(1) shape of superconductor.
(2) critical temperature of
conductor.

Thickness of insulator layer.
Voltage applied to terminal of
Josephson junction.

super

3)
4

If arsenic is doped in Si, then the
correct energy curve at room
temperature will be

(Here CB, VB, E & E . are conduction

band, valance band, impurity level &
Fermi level, respectively).
| prssesssssssssssess CB

(D

2)

3)

C))

09
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V(r) =— A In(1/a)
¥ fean wirar & w6l A U fodie @ | an
ﬁﬁﬁ[@iﬁéﬁﬁﬂmq%

(1) 4nAeg,
(2) mAeg
(3) 2mAeg,

nAeO
@ —

129. Fig. (a) # UH Sodgd Th ThadH
smafi s =rel @ Hiu HeEia
AV, =2 x 105 m/s. ¥ G T @ |
T FE, GO T dgd 991 @ |
Fig. (b) S99 & o % HA 6T v
ST T HI ST & S a%h 1o ST
g: wEgur fig W e TE S | =Ml |/
el ST S € (T i SUE i)

)

[+ + + + +]|
Fig. (a)

w(10° m/s)
<

T T =
2 46 w (10 '2s)
-V :

Fig. (b)
(1) 1.43 x 107! C/m?
(@) 2RT=10-1Cim?
(3) 2.87 x 1076 C/m?
(4) 1.43 x107° C/m?
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128.

129.

The electric  potential at a
perpendicular distance r from a long
straight wire of cross sectional radius a
is given as

V(r)=- A [n(r/a)

Where A is a constant. The charge q
per unit length of the wire is

(1) 4nAeg,

(2) mAe,
(3) 2mAe

A€
& —

In Fig. (a) an electron is shot directly

upward from a uniformly charged
plastic sheet at speed V=2 x 10° m/s.

The sheet is non conducting, flat and
very large. Fig. (b) gives eclectron’s
vertical velocity component v Versus
time until the electron returns to the
launch point. The sheet’s surface

charge density is (ignore gravity)

]

[+ + + + + +|
Fig. (a)

“\ LN L > 12
2 4 6 N t(107"%)
Ve :

Fig. (b)
(1) 1.43 x 10711 C/m?
@) 2.87 % 10-1 Chw?
(3) 2.87x10°%C/m?
(4) 1.43 x 1070 C/m?
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131.

Consider a spherical surface of radius
R centred at origin of coordinate
system. A point charge g lies on Z-axis
outside the sphere at a distance Z from
the origin (Fig). The average potential
over this surface is
z
q

A2
<Y

-
O I dne R

B 29
@ V= 4ne (R+7Z)
q

3) V=
) Ve R+ 2

-
@ V= dne,Z

A point charge +q is placed at (0, 0, d)
above a grounded infinite conducting
plane defined by Z = 0. There are no
charges present anywhere else. The
induced surface charge density ¢ on
the conducting plane is given by

zZM

(0,0,d) ¢4

o q
1) oxy)= 47 (2 + y2 + d2)¥2

—qd
(2) G (xv Y) = 21 (xl + ;12 + d2)3f2

qd
(B) ckx,¥)= 2m (2 +y? + d2)P?

d
(4) G (x? Y) = AT (xz +qy2 + d2)3a"2
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134.

A sphere of radius R carries a

— i )
polarization P(r) = kr, where k is a
constant and T is the vector from the
centre. The bound surface charge
density o, and the bound volume

charge density P, are respectively
(1) o, =-3kP, =-3kR

(2) o,=kR P ,=-3k

3) o,—3IR, P, =-3k

(4) o,=3kR,P, = 3kR3

Suppose the electric field inside a large
piece of dielectric is Ej so that its
e,E, + P. Now a
small spherical cavity is hollowed out of

the material. The displacement D at the
centre of cavity (in terms of D and P) is

displacement is D, =

(Assume that polarization does not
change when the cavity is excavated)

P
(1) D=D,+P (2) D=D,+7

3

P 2
(3) D=D0—§ 4) DZDG—EP

In a model of an atom, a point nucleus
(+q) is surrounded by a uniformly charged
spherical cloud (—q) of radius a. Atomic
polarizability of such an atom is

4
2) Eneoeﬁ

@) me, 2’
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137.

Figure shows the cross section of a
long conducting cylinder with inner
radius a and outer radius b. This
cylinder carries a current into the page
and the magnitude of the current
density in the cross section is given by
J = Cr2 (where C is a constant and r is
measured from the axis of cylinder).
The field B at point P havinga <r <b
will be

1y ==
1, C
3) 7}; (b* - 1Y)

A particle having a charge 20 pC and
mass 20 pg moves along a circle of radius
5 ¢m under the action of a magnetic field
B = 1T. When the particle is at a point P, a
uniform electric field is applied on it and it
is found that the particle continues on the
tangent through P with a uniform velocity.
The magnitude of electric field must be
(1) 5V/m (2) 10V/im

(3) 25V/m 4) 50V/m

A steady electric current is flowing

through a cylindrical conductor. Which

of the following statements is correct ?

(1) The electric field at the axis of
conductor is zero.

(2) The magnetic field at the axis of
conductor is not zero.

(3) The electric field in the vicinity of

conductor is non zero.

(4) The magnetic field in the vicinity

of conductor is not zero.
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139.

"1 which

| 138. A conducting loop of face area A is

placed perpendicular to a magnetic

field which varies as B = B, sin ot. If

the resistance of the loop is R, then the
thermal energy dissipated in the loop
during the time t=0to t= 2/ is

(1) Zero

T BOEAz(D

2)
21 Bj2A®
& —rxw
n Bj2A%0
4 —HR
A coaxial cable consists of two thin
coaxial cylinders electrically connected
at one end; inner cylindrical conducting
tube of radius a carrying a steady current
is screened by an outer
cylindrical conducting sheath of radius b
and provides a return path. There is no
The
inductance L of a length [ of the cable is

ol b
(1) L= o ina

dielectric ~ medium  present.

k! b
@ L=7-h}

Pll a

(3) L= b

ol a
(4) L= lnb
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(Z ST z T o uehies dfewt 2)
0
|
\ 1 I 2
S |
ll
|
P
+ 22+52
) A—,)0|:22 22 2}
T zl+\/z1 s
B T
LI R ol PN
(2) A=4—ln S|
T “z]+ zl+s_
e 24 2
=+ Hyp Zy=\%H TS|,
3) A-4Rz’n g = 4
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140.

141.

For charge free space, which of the
following electric potential regions are
possible :

() ¢=x2—y2+6z

(b) ¢=x*-y*+2*

©) ¢=3>+y*+222

(d) ¢=2x%+7y-22?

(1) only (a), (b) & (c)

(2) only (a) & (b)

(3) only (a) & (c)

(4) only (a) & (d)

Consider a finite segment of straight wire
carrying a current [. The wire segment is

placed on the z axis from z, to z,. The

magnetic vector potential of this segment
at a point P (Fig.) is

('z\ is unit vector along positive z

direction)
0

———>Z

I
|

I-U ———————

e ki P
2n| z, +4fz2 + &
RSN \}222+52_ %
@ A=zt — 3
n| z, [z + 8
= dzz_\fzzhrsﬂ,«
(3) A=4—ln =z
| 2 {2k &

) Dt 5
(4) _4nn_-\lez—+§ 2
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142. w Tg-Toee sfasn gided 3§ %= | 142, At a certain point on one side of the

143.

09

Sfam % T Td o TRt g wt e
S shas B dea Hi 50% 8 59
400 nm FETRE T BT ITEm | fer
S 2 | ferm aoreed & forg g6l fog
sepTer 61 fear sfeg i H75%
B0l 2

(1) 600 nm

(2) 200 nm

(3) 800 nm

(4) 300 nm

aﬁ@mﬁmwwm%éﬂ
3 Tify S 8, q s afew fare

(Femé T fowan) B

“' —
@ Rl
T(rc—r1.V)

G REo=p— T

- —
3 e

o)

@) K(-;,t)z_”_o._qa__

AT (rc — T.V)

|
i
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|
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|
|
|
i
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!
|
|
|
!
i
;
!
|
I
;
z
|
|
!
|
i
|
:
|
i
i

%

: S B v
| @ ARG
!

45

143.

central maxima in a double slit
interference pattern, the intensity is
50% of the central maxima when light
of wavelength 400 nm is used. For
what wavelength would the intensity
of light at the same point will be 75%
of the maximum ?

(1) 600 nm

(2) 200 nm

(3) 800 nm

(4) 300 nm

If a charge particle —moves
approximately with speed of light the
time vector

dependent potential

(Lienard — Wiechert potential) is

.
(D RdH™ 27 (rc + TV)

— K c_}
2) A, t)z_i(_rf:;’_i’_)

Ho gc‘\'z’
47 Fo
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3) AT, 0=
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144.

145.

YT F IR THIUT weAEEg @d S
T AT T TR Ieatod hid 8 Y Y
T y =0, a,2a % 3a W @ B |
At S Bd Y 3§ W A § Y
ferq foig PR o= areft o < disrar
T TEE 1@ A P ot aRorHT e
Ada=16%

<

e 4
e B ———— =@~

A e
Tmﬂ—m*m-—!

(1) = @ 21,
3) 31, @ 91,

oz  aftfa aftfeuf w femm = | R
g welia a6t 9y § aeed A 9aE
2 e 3 o F oy A wHH hen 1 @ | T
Y T A L e AU n, FTRAD &
oM 1§ Fer ® | 3 9 n,
ST I T SeTs L Wem 2 |
TeTdt B | ST a0 HTer) § Sel 3T &
T A HARR & (n, #1,)

1'l22

L 5
> >

1

Y
A 4

ny

«— L —

1) Ab=0
2
@) A=5"(@,~n,)
2n
() Ap=5 (0, ~n)L

2m (0 + 0,
x[ 2 ]L

(4) A¢=

l 144 Four monochromatic

F =y
[=}]

145.

and coherent
sources of light emitting waves in same
phase are placed on Y axisaty =0, a, 2a
and 3a respectively. If the intensity of
wave reaching a point P far away on the
Y axis from each of the source is almost
same equal to I, the resultant intensity at

P whena=A/61is

Si¢ T
toa
Sie +
1 a
st
Set
(1) Zero 2) 21,
3) 31, ) 91,

Consider the situation shown in figure.
The waves represented by the rays have
identical wavelength A in air and are
initially in phase in air. One of the rays
travels through medium 1 of refractive
index n, and length L. The other ray
travels through medium 2 of refractive
index n, and the same length L. When
the waves leave the media, the phase
difference between them is (n, #n,)

n;_z

-
> C

e

]

v
4

my

«— L—>

1) A6=0
2
@ Ap="(n,~n)
®) A=, ~n)L
Bt
@ ao-Z(M
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146.

147.

148.

149.

150.

09

3 gl (WoiEs) % ael amfed b | 146 Two polaroids are oriented with ~their
¥ wwaq sfufe=nfya @ aen FCCa { planes perpendicular to the incident light
qraTHA 37 QEF-?@} T 30° F0T T @ ’ and transmission axis making an angle of
5 | amufia syl YEE B QR | 30° with each other. Find the fraction of
hem : | incident unpolarised light transmitted.
ik | oy d o 3
M 1 o) 3 : 1) 7 2 2
i 4 . 4 ’ 3
(3) % (4) % (3) 8 4) 8
Aifea T i auresd 5890 A ol 147. The coherence time for sodium light of
e TEsg G 10710 sec. B | SR wavelength 5890 A is 1071 sec. using
’ ! interference of sodium light, the
STl 1 SR S e e bl % maximum thickness of film that can be
SRreram AT S G STe HieTg B ; measured will be
(1) 0.589m (2) 0.0589 m l (1) 0.589m (2) 0.0589m
(3) 0.03m (4) 0.3m i (3) 0.03m (4) 03 m
Ffe Ifdm W sAafaa yem quTeed ; 148. If wavelength of wave incident on a
5000 A 92T 2.54 cm FieE | Taral i grating of 2620 lines in 2.54 cm width
TE 2620 B, @ s@d feod g WA | is 5000 A, then how many 2rders will
fexaTs S (ePT) 2 E be visible from it (Approx.) *
(1 5 (2 15 : (1 5 (2) 15
3 19 (4) 50 ; 3) 19 (4) 50
TSl % Th g W foram Hifse it w ] 149. Consider a bearr} of light incident on a
PEE CISRESEY! W@ﬁgﬁgﬁﬁﬁaﬂq i system of polarizer and analyzer. The
T agfad @ | faveisss, ga—ogﬁ 45° 10T i analyzer is oriented at 45° to the
gt afrfmnfa 2 | 59 s I v | polarizer. _When another  optical
=7 oFl & " W@ 4 ST & @, | component is introduced between them,
GIECIRIG] 2 ST B | (T oft | the output intensity becomes zero (light
gﬁﬁﬁi W aifiead safad & 1) l is incident normally on 'all components).
THEig gﬁﬁ 2 i '(Fll;c op;u:]elll compolnent is —
i ot < t a full wave plate
22; E: TSR ? (2) a half wave plate
% gt T W ! (3) aquarter wave plate
E:; QQ: :;Ta DN H (4) an ordinary glass plate
=) o Taad whvew # T ‘ 150. The second order bright fringe in a
e @; : Srcht R q x> 5 single slit diffraction pattern is 1.4 mm
5 38 | from the centre of the central
%= ¥ 14 mm ® 2 | 9&, 0.80 nm. maximum. The screen is 80 cm away
ﬁ@é@%ﬁ 80 cm@ﬂ% . from a slit of width 0.80 nm.
STafad TR Sl Usherduii THd gQ i Assuming monochromatic  incident
TG at.ﬁ.tgi STd i | ‘c light, find the wavelength.
(1) 560 nm (2) 600 nm é (1) S60mm (2) 600 nm
(3) 320 nm (4) 480 nm ! (3) 320 nm (4) 480 nm
47
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