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5. [Each question has four alternative responses marked serially
as 1, 2, 3, 4. You have to darken only one circle or bubble
indicating the correct answer on the Answer Sheet using BLUE
BALL POINT PEN.

6. The OMR Answer Sheet is inside this Test Booklet. When
you are directed to open the Test Booklet, take out the
Answer Sheet and fill in the particulars carefully with blue
ball point pen only.

7. 1/3 part of the mark(s) of each question will be
deducted for each wrong answer. A wrong answer means
an incorrect answer or more than one answers for any
question. Leaving-all the relevant circles or bubbles of any
question blank will not be considered as wrong answer.

8. Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found
with any of such objectionable material with him/her will be
strictly dealt as per rules.

9.  Please correctly fill your Roll Number in O.M.R. Sheet.
S Marks can be deducted for filling wrong or incomplete Roll
Number.

10. If there is any sort of ambiguity/mistake either of printing or
factual nature then out of Hindi and English Version of the
question, the English Version will be treated as standard.

Warning : If a candidate is found copying or if any unauthorized

material is found in his/her possession, F.L.R. would be lodged

againsthin/her in the Police Station and he/she would liable to be
prosecuted. Department may also debar him/her permanently
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a1 v § I @ 2 % for fasifaa sifew
(1) A, t)=chV(r, t)
@ A, 9 =3V b
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1. An infinite solenoid with its axis
along the Z direction carries a
steady current I. The vector

potential X at a distance S from

the axis

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

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

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

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

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

1) A@H=2Ve, 0
@ Al =3V, b)
@ Al H=>Va, 1)
4 A, t) =§V(r, t)

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

velocity (V) is '

@) V=V, @) V,= Xf_

e e e S s s
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HIGT W FI TS gt |

ST (Ge) T T p-n 8 ¥ fau
300 K W I6hH G U0 5 pA R |
50 mA I 3 g I FA & fow
Y | IRifua $1 I Treft Sieear gl
(erT)

(1) 0.012V (2) 0.238V

(8) 0.476 V 4) 1.2V

Np = 8 x 10! cm— 3 ©F GaAs &1
IReH J99 Tk IRE p'n G F forg,
YoH fawa 500 V R 319 Wa it e
T 8 [GaAs T g 12.4 8]

(1) 10 pm (2) 29 um

(3 49 pm (4) 10 nm

= @ wefifa ufy & foe foim Seea
1 I AF g

SRS & ATeT AW qn s sreEhe

2 R Rrat e 20 VR |

i 10K 20KS Vo

(2) 8V
(4) =

(1) 20V

@ 2V
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junction®" "gGPIHg s Cuide

In a »pn

concentration N, on p side is

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

Then which of the following

statements is true ?

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

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

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

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

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

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

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

(3) 49 pm (4) 10 nm

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

the input as a sinusoidal wave
with ﬁ?%k voltage of 20 V.

AT

‘I 10K 20K T

(1) 20V 2) 8V
20

3) ?V (4) Zero
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8. 3w i awn fegwrt i Brat frla 8. If the peak output voltage of a
Se IOV%?PISEEﬁIﬁE(dc)@IF&T% 5;1111;;;:‘;: rectifier is 10 V, its dc
(1) 10V (2) 7.07V (1) 10V (2) 7.07V
3) 6.36V . (4) 3.18V 3) 6.36 V (4) 3.18V
9. 40 V ¥SH 61T FSAE 200 Q F Th 9. A zener ditod(.le of 40 V break.c:ﬁwn
SR ¥ it e is connected in series with a
* ﬁg@% RS resistance of 200 Q. If a load of
W 2 kQ 1 9R F1 & @ Fazht dieear H 2 kQ is connected across the
frg g W gy vt g ¢ fean @ zener diode, over what range of
sRvwan input voltage will the circuit
SR 25 mAR | operate ? Given the maximum
(1) 40VE44V (2) 40VI49YV zener current is 25 mA.
(8) 44VHU49V (4) 42VE52V (1) 40Vto44V (2) 40Vt0o49V
(3) 44Vt049V (4) 42Vto52V
10. 5 V 3™ & T Sk dieeal o 10. A sinusoidal voltage of amplitude
I yefifa sfay % s ® o 5.V i.s aip]ied.at f};he Vt’nhpul’i of_ tﬁe
3 19 Ry o Rt # 3 @ el A P = oA e S e
3 29 ollowing diagrams represent the
i fheda &9 & gt S output most closely ?
\2 1kQ Vout Vi, 1kQ Vout
AVA 52
. 3V " 3 3V <
5Vy
o A 5""(\ N
D b R @y + & U U
-5V raom
5V4
. SR 5"'(\ N
(et tileal RS 0
v I T 2
Vi
. [
PN RVAY
RA'AN
3V
RS
@ u-
3V
« 4. 500+ 1Year 50,000+ 10,000+
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] 11. A circuit and the signabappliedms cuide

fasft (v) W ARG Hoha 9e 77T 2 | at its input (v;) are shown in fig.
<13 o o faeredt 3 & 4 a1 Pk e below, :
R FE 2 7 (M ich of the options correctly
3(‘7 )fw;: : qﬁ 7 depicts the output waveform (v) ?
)] ) (Assume both the diode and
SVI— “ capacitor are ideal) 2
I \/]
oi >tV ZFD Vo 5 Vi— jl {
-5V} 0} >t Vi Z:SD Vo
5V -5V :
Q) oF—- ---]"N 5V
-5V (Wa¥ =T
-5V —]-
@y o ‘
-5V (2) 0 t
10V b
10V
(3)
0 >t (3)
0 —> t 0 >t
@ 0 —>t
~10V: 4)
-10V.
12. f=fafed @ wemt A B ®fmR S
12. Consider the following two
A : o fogHt |t IR = fore g =1 statements A and B :

(2) ATNBIN T E |
(3) ATAT BEHITIa § |

(1) Aisfalse and B is true.
(2) Both A and B are true.

H T § Ife IMYR ASE S 18 I A : The B of a bipolar junction
STt & | | trangistor decreases if the base
B : ws R sy gt S R pwr | width is increased. s
W wedT & At snER § srafew | B : The B of a bipolar junction
) TR i transistor increases if the doping
sl m l I concentration in the base 1is
fafafgadiasaradiz? increased.
(1) ATG 2 aaT BA 2 | ! Which one of the following is
I correct ?
|

(4) AG€igaaT BIea § |

39
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(3) Both A and B are false.
(4) A is true and B is false.
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T e pap R & fon
U eH W SRR E I, = 3 mA,
IEn=0'01 m.A, Icp=2.99 mA a1

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

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

ey fufa # wafas Seoois faun &
T it & fore s < STt 8 6
5@ REAA & g, Vg > 0%
fon dumes ww I, Vo W SFIRE
B =IfdY | W AR gl §
IS IS faur § Vi # gfe an
R I, w5t 2 | 59 Reem S #ad &
(1) SRYyE

(2) A ywE

(3) 3 FHr-farega IwE

(4) Wieh I9E )

fm 4 weftie givRet ofoy & fo
hg, = 125, Vg = 0.6 V, Vo &1 TR

+20V

5kQ

(2—) 1.06V
4) 10V

(1) 194V
3) 15V
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For an ideal p-n-p transistor the
current components are given by
IEp = 3 mA, Iy, = 0.01 mA, ICp =

2.99 mA and I, = 0.001 mA. The
leakage current Iyp  for this
transistor is nearly

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

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

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

practical transistors in common
emitter configuration I increase

with This
deviation is known as

(1) Zener effect

(2) Early effect

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

increase in V.

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

the value of V- is

+20V
+10V 5k0
310 k2 ¥
+

| | Ve
| Vg
. _
| =
| (1) 194V 2 105V
| (3) 15V 4) 10V
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19.
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% RC Ifiia yaus &1 v gt @
120 8 | 100 Hz @ 100 kHz
IR W 60 @ W | 3
yads & fau i aw o= sndwfs
safoat swam: &

(1) 100 Hz, 100 kHz

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

(3) 1003 Hz, % kHz

) %Hz, 100\/3 kHz

T X Jaus & o Sieear o™
50 ? | s fRasht qen foin wfwy
A 1 kQ a1 40 kQ € | AR =W
Yats ¥ 10% A deeal JHHa
Soft faw & |y e Sran @ @ e
o frte sl e @R

(1) 300 kQ, 6.67 kQ

2) 6kQ,6.67kD

(3) 6kQ, 240 kQ

(4) 300 kQ, 240 kQ

Th Hifce QI » TS IRaY &
e qUT 9Tiaati & 7 L= 40 mH,
C, = 100 pF @& C, = 500 pF % |
Tt dieear C, W 2 e Fifaw deear
C, W 2 | Afg Friw dicear 10 V& @
i e
Q) 2V

@) 5V

% n 3 JFET & faQ Ipgg = 12 mA
q WA deear V, = - 4V R |
Vg =-2 V& fore frfa (39) wmar 2

(1) 3mA (2) 6mA

(3) 9mA 4) 18 mA

@) 4V
4) 8V
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The mid frequency gairveofoan:R@s cuide
coupled amplifier is 120. At
frequencies of 100 Hz and 100
kHz the gain falls to 60. The
lower and upper half power
frequencies for this amplifier are
respectively
(1) 100 Hz, 100 kHz
(2) 100\/3 Hz, 100\/3 kHz

100
(3) 100\/3 Hz, N

@ 1;’——?? Hz, 10073 kHz

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

(1) 300kQ, 6.67kQ

2 6kQ,6.67kQ

8) 6kQ, 240 kQ

(4) 300 kQ, 240 kQ

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

the output voltage is 10 V, the

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

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

(1) 3mA (2) 6 mA

3) 9mA (4) 18 mA
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20. TF IqW Gfehed d, et JFET & fotw 20. To a good approximation, the
SAETASAT HT A9 56 TR fea expression for the
el T transconductance of a JFET is
s ® I a; %ﬁ g given as (symbols have their
gmo, Vg = 0 T SHT=ITHAT 2) usual meaning and gmo is
/ Vs ¥ transconductance at Vg = 0)
(1) gm=gmo|1 —‘—V?J 4 Vs )%
) x (1) gm =gmo \1 ——V;‘
V R
(2) gm=gmo|1 —% (RN S
\ PJ (2) gm=gmo|1-v
(. Vas)2 | Mg
() gm=gmo|1-7 " [ Vgs)2
\ P/ (3) gm =gmo l—V—P
f VGS\sl2 > V. <3/2
@ gm=gmok1—V—P) e 1e$
\ P
21. v e dliparere yad® & onfeedt | 21. When a voltage v, = +40 pV is
13w <ffe | ws e v, =+40 uV app]iedalto t(llle noil-i.nvertingi4 1:)1p1{17:
terminal and a voltage v, = 7}
aur gfeeft faw flfe w deem 2
—_ 40 uV £ et 2 79 fofa is applied to the inverting input
V2 WV 33 terminal of an operational amplifier,
fermar v, = 100 mVEIT‘?ffR‘IT 2 | fog an output voltage v, = 100 mV is
S vy = vy =+ 40 iV R v, =0.4 mV obtained. But when v; =v, =+40 uV,
T gt ® | i fawn o then one obtains v, = 0.4 mV. The
FIIE 2 common-mode rejection ratiois
(1) 10 (2) 1250 (1) 10 (2) 1250
3) 125 4) 40 (8) 125 ) 2
99, i & weRia e e sa% | 22. The magnitude of output voltage-
¥ fore frfa eear V. w1 wRmmor I V, of the three input operational.
2 P I amplifier shown in fig.
1000 Q —— i e——— l 1000 Q -9‘9
— 5V o——AAA— | -sv s VWA
Vs Wx 7 | +3Ve—ww\ -
+4 V o—AMA— _D—"_'Vo | +4 —oV,
400 Q > | i 000 p?
@ 2V @ 4V i (1) 2V Ay
(3) 6V 4 10V SR S
s g 00+ 1 Year 0,000+ 10,000+
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23. 15 Vuﬁﬁ%ﬁmﬁ.@ WGE () | 23. A ramp voltage of P eyOngaEems ouide
—_— e (S 5 fm ¥ i ) w shown in figure) per millisecond
i yads asas | aiRg is applied to an operational
# Tt & Rrd R R = 2 kQ @ am_plifier differentiator having
C =0.01 uF 2 | 54 ffa . R.-2kQ:'de=0.0lp.F.'I“he
p i =leal T corresponding output voltage
yfeeq 8 wave form is
1.5mv ‘ 1.5mv
/ E
oV- < 1 m_s__,_: oV 1 ms :
30mV 30mV
i |
6)) | 1) |
0 : 0 -
«— Ilms —> “— lms —>
00— e 0 —
@) 1 ms ) 1 ms
-30mV -30 mV:
30mV 30mV
1ms
00— —_ 0
somv TS somv, TS T
i I
4 i 4 ;
0 0
24, i =S A + AB SiE&f A @1 B ' 24. The Boolean expression A + AB
Ry % fore fash € | Pafafea o where A and B are the inputs to a
TR (T e = Frefi wrd : | lc(i)rg‘;:‘igta t’:?resents the following
(1) TE(AND) () ¥S(NAND) | (1) AND (2) NAND
(3) 3R (OR) (4) T (NOT) @3) OR 4) NOT
25. afe ¥fs ®wem Z = PQ + PQR + | 26- If the Boolean function is Z = PQ
— + PQR + PQRS + PQRST +
PQRS + PQRST + PQRSTU , A1 Z & PQRSTU, then Z is
1) PR+RE+T+0) (1) P@+RE+T+0)
(2) PQ [9)) I'SQ
® P+Q @) P+Q
39 9 =]
s ae 00+ 1Year 0,000+ | 10,000+
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26. T A yehfa afhes afy & fog @ifea
frasht sfey (A, B, C) aifs friw
X=189%,38

B e By
i s )

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

@ 1,0,1
@ 11,1

27. T ¥ weRia aifdhe aftae wr wtar @
A

D .
BG—
ey
(1) 3rEA hi Hifa
(2) ORISR i Aifd
(3) AgHeH i Wi
(4) T it wifa
28. f # Wiy IFER IR D A= @OH
HTeg (Frh) e @ =ifera & | 3l
f¥asft g1 D, D, D, D, =0111 &, a0
& Hiere e 3= g a9 g
fria Q; Q, Q, Q&
Ds D, D, Dy
Clock
D Cilk| | D CiK| | D CLK| | D CLK
Q Qf[Q Q <|2 Q clz Q
|
Q; Q Q Qo
(1) 1010 (2) 0111
(3) 1111 (4) 1001
Prepp* Subscription [
Only (X999) X249 /year

1 Year

Full Access
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27.

28.

D;

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

M 10,1
@ 1,11

(2) (0,0,1)
4 011

The logic circuit shown in figure
serves as
Ae

B

LY

D
_j_qc
(1) Half-adder
(2) Full-adder

(3) Half-substractor
(4) Multiplier

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

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

Q, Q; Q, will be
D, D,

Clock

D CLK]

Q

Q

D CLK]| | D CLK

Q Q

|
Q3

Unlock Your Success Today!

Q
(1) 1010
3) 1111

Qo
(2) 0111

(4) 1001
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31.
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afe aifshes Tl X + Z Y+ Z +

XV X+ZEX+Y)=19X=1%
a9

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

aw fafFasht 3= g’ii (NAND #em)
1 g W A T T B Y = AB +
CD e e S 2 | ifesa g ()
1 e e &
(1) 2 2) 3
@3) 4 @4 5
T qTieheh IRUY quf foarm S 2 < o
Raidtafrft i o am A w
A WA T TH TR G B GHRT
FHAHNE | AR A, BICHET
e & forw fasft @ 9o Y o A
1 9iFa % g i 2 ) R fRe e
FIAE AFRE T SN 91 39 GEE
%1 TE Freqor Far 2 2

00 01 11 10

0

(1)%
C

0* 1
1 1 O

) w
C
0

1~o

(3)%

C 00 0
olo 0
1

(4)%
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29. IfX =1 in the logic equation .t ame cuide
X+Z{Y+@Z+X) X +ZX +

Y)} =1, then
Q) Y=Z Q Y=2Z
B Z=1 4 Z=0

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

input NAND  gates. The
minimum number of gates
required is

(1) 2 2 3

(3) 4 @ 5

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

00 01 11 10
0 1

(1)%
C
0 0 1

1‘1010

2 w
C
0

00 01 11 10
1 1

|
| \ 1 1
| MwH 0% w0sr 0 (50
} (3) AB

C 00 01 11 10
| 0 ‘ 0 0 0 0
l 1t o o 1 1
} @ AB |

C 00 01 11 10
| 0 ]1 0 1 o
| 1 108 w0 2
11 = |
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32. Aufi-Frash-gara-fia-fereemes- 32. How long will it take to shift an
ot (Rre-Tve) # & 8-fye v= o 8-bit number into serial-input —
freenfie 21 & fra gwa @ ¢ Af] parallel-output shifts register ? If -
e (FTH) B 10 MHz R &2 fean clock is set at 10 MHz.

2 (1) 800 ns (2) 400 ns
(1) 800 ns (2) 400 ns
(3) 200 ns (4) 100 ns (3) 200 ns (4) 100 ns
33, UH Ve vad®s 1.5 W At @ | 33. A power amplifier gives 150 W
150 W 1 firfw 2a1 2 | vavfs &1 dB § output for an input of 1.5 W. The
i power gain of amplifier in dB is
(’1) 5 b (1) 10 2) 20
1
40 4) 10
(3) 40 (4) 100 ® (), 100
34. Te.64 TRE (F9x) Huf s | 34. What is the largest decimal
number that can be stored in a
A T T Sl mod-64 counter ? ;
?
5 (1) 512 @ 128
(1) 512 (2) 128 @) 63 @) 31
(3) 63 4) 81
. 35. Choose wrong statement for
35, foe form & fore et e gfe - Schmitt Trigger -
@ Vmwﬁmmmﬁ’hm (1) The value of v, that cause
i @ 3= a1 @ S8 WS- the output to jump from low
to high is called the positive-
sreifera- et '_Q'ZE” FEE | I going threshold voltage.
2) vmmagmﬁa%mﬁhm l (2) The value of v, that cause
= § = 21 @ S - the output to jump from high
to low is the negative-going
weferd Sgeht Seea HEd § | threshold voltage.
(3) ug feu T surshg qoTEw * fam (8) It gives triangular wave for a
b given sinusoidal waveform
AR T e R | R ‘
(4) uz freht off amerdt aomew & fow (4) It produces a rectangular
output for any periodic
e fta d d | l waveform.
- s 500+ 1Year 50,000+ 10,000+
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37.

38.

39.
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B
= 0.0004
Ve

o7 & wefifa afwy & ffFei a 9 b =)
Y 9fa F@ Wb A a Y 3R yaTid
a2

2k 1B

—>

E
(1) 12.5mA
(3) 25 mA

(2) 6.25 mA
(4) 50 mA

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

wfe YeH e ? | 38 fradt vl

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

1) = @) 10W

(3) 20W 4) 40W

fraa e a1es 9@ E w anwaftss wRRw
r 1 T 28 © g uRew B R 2w
wht § s o die shdy sffvet
Ry, 9 2R;, ! TR F4 ¥ Tl
SRR | Ry %1 A forees forg s =

Ve wfe Stferehan grft, @
‘R, 7 @ R, =

r

Do N

®3) RL=§r
& fo aw wiF yeee f ofifet Seear
30 V& 59 I8 400 mA 3qfda Ftar 2
a1 I deed 27 V R w9 w@g
600 mA 3MYfdd wam 2 | 3@ WA
e % Y g e dteear @
T A1 ey sk &

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

4) Ry, =
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1v

T

37.

38.

39.
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|
|
|
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what is the current flows from b
to a when a and b are short

2kq 1B

-—)

(1) 12.5mA (2) 6.25 mA
3) 25 mA (4) 50 mA
maximum power of 10 W to an
external load resistor. How much
terminals are short circuited ?
(1) zero 2 10W

circuited ?
AN S +3
B : ; T
25 1g
0.0004# 40kQ V¢
Ve
Lo _b
E
A source of emf 40 V delivers a
power will it dissipated when its
3) 20W 4) 40W

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

in parallel. The value of R, for

which the power delivered to the
load will be maximum is

W-Ry=% @ B =

r

DO Do

® Ry=2r (@) Ry =
A dc power supply has a terminal
voltage of 30 V when delivering 400
mA and a terminal voltage of 27 V
when delivering 600 mA. The
Thevenin equivalent voltage and the
Thevenin equivalent resistance for
this power supply are respectively.

(1) 33.5V,8Q (2) 33.5V,15Q
(3) 36V,15Q (4) 36V,8Q
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40. T 3 weRfa ufuy § i ag b &

40. What resistor draws a current of

nex fraar SRRY @ ST aTfe 39 5 mA when connected across
R d 5 mA o SaifEd & ? terminals a and b of the circuit
' shown in fig. ? ,
2 e 5Q 6Q

100 V= TUEL = 20Q
. ob b
1 2Q 2 4Q 1 2Q 2 4Q
(3) 6Q (4) 10Q 3) 6Q 4 10Q
41. B 1 veRia aiey & fog = T=a 41. For the circuit shown in fig., the
hybri h d h
h,, @ h,, A £ ybrid pax:ameters 11 an 12
7 v 3 I, are respectively
= = ) I wo 10Q & !
4 ; |
,I: s X’ J: Vi 50Q 200Q V;
18 $2 1‘]-[ J‘z
() 150,08  (2) 40Q,0.25 1) 150,083 (2) 400,0.25

42,

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

fm () & weRia A s RE () #
TeRia Y@ Fgea s 1Ak R, =R, =
R,=R% @

42,

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

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

A
R, R,
r Ficy:
- |
(a)
(1) Ry=Rp=R=R (1) Ry,=Rgz=R¢=R
(2 Ry=Rp=R;=RS3 (2 Ry=Rg=R=R/3
@) Ry=Rz=R;=3R 3) Ry=Rg=R.=3R
(4) R,=Rz=3R,R;=R/3 4) R,=Ry=3R,R;=R/3
- T 500+ i1Year 50,000+ 10,000+
Prepp Subscrlptlon Exams Full Access M(:ck tests ’Pyp's
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43. =R sfEf 0.2 Q F w IRYF |
AR 79 3 F& & | 7% 20 & Rig
g oRuy ) et 128 VR | 5
i gfokE A 0.1 Q, 0.12 Q,
0.2 Q@ 0.25 Q8 | 30 TRy & fqu
forera Seear aon el whdy o €
(1) 12.8V,0.25Q
2 3.27V,0.1Q
(8) 12.8V, 36.6 mQ
(4) 3.27V, 36.6 mQ

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

44,

(1) 10V, 1000 Q (2) %OV

1000

3) g 3 Q@ @ 3V 1000 Q

45.

o 7 e s wfodus r &% s
? | I % fargali a 9 ¢ % 7w g
iy &

39
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Four batteries are comneetedd!frnoms Guide
parallel across a 0.2 Q resistor.
Each battery has a 12.8 V open
circuit voltage. Their internal
resistances are 0.1 Q, 0.12 Q,
0.2 Q and 0.25 Q respectively.
For this circuit, the Millman
voltage and Millman resistance are
respectively

(1) 12.8V,0.25Q

(2) 3.27V,0.1Q

(3) 12.8V, 36.6 mQ

4) 3.27V, 36.6 mQ

For the circuit contained in the
dotted box in the figure shown,
the Thevenin equivalent voltage
and the Thevenin equivalent
Tesistances are respectivel
1kQ

‘*v‘?"

——.'

(1) 10V, 1000 Q (2) 3 V

10300 Q @ 3 5V, 1000

C) §
Each resistor shown in figure is
equal to r. The equivalent
resistance between the points a
and c of the network is

10,000+
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46. =Ry FA w AR S

A: Tree afy fam s wan &
FgERa a2 |

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

(1) AT B @A ¥ |

2 Awdig, fFgBTaz |

(3) Budig, ShgATeaz |

(4) AT Bt e E |

47, T o vefifa afwy § gm I 914 iR |

16A
10A
: v AN
8A 9A 3A I
1) 16 A
(2) 38A
3) 32A
(@) I3 %0 F foe afwy § Iufea
gfed & 9 Tifea § |

48. R i ycRigaiuu A fleiagb &
w7y dieed V,, (G Uiew) §@

Hiforg |
00 109 30V 5
e AAAAY ANAA— |||l——T+
+
100 VE GO =
= 10V
:|I|———ib—
(1) 40V
2) 60V
(3) 80V
N o g 500+
Prepp* Subscription <
Only (X999) X249/year
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46. Consider the two

statements :

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

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

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

following

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

16A

10A
I

8A 9A 3A A

(1) 16 A

(2 38A

3) 32A
(4) to determine I values of

resistances present in the
circuit are needed.

48. Find the voltage V,, between the

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

400 10Q v
Ill—ﬂr+
+
100 V= 60 Q Vi
- 10V
| il 'll;—
(1) 40V (2) 60V
| 3) 80V 4) 100V
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50.

51.
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weRia i #, ufwy €@ AB 50 W
T A AT TN T & & 39N qRT
i = 2A 3 e & w5ht } | Ry
R =20 2 | foge aws 7o IfF X,
=it gy Wea @ | 99 IR X &
forgger amesh s

A B

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

(2) 21V & @ fig B, X % o
fRwmger?)

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

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

fm 4 weRila S & figdi AT B S

7T god gfedy 2

A IOQ

'V'v

5Q
AV ey

5Q
10Q

@ 7Q
(4) 15Q

AAAA
Y¥Yy

1) 7.5Q
3) 14Q

R 3 weRia i 3 SeRai % i SRR
9T ¥ | 9 C @ A W B ¥ 0oy |

favaRR V,, — Vg (2 sraen i) &

ElI AAR‘llA

A
_'_ll
|——MI§&—
E2_E1
» = @ (R m R

E/~E
® |3 +RJ31 (4) E,-2E,
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In ﬁ ShOWTL, the gﬁ%—ﬁlefsona Exams Guide
AB absorbs energy at a rate of 50
W when current i = 2A flows
through it is in- the indicated
direction. Resistance R is 2Q. Emf

device X lacks internal resistance.
Then the emf of device X is

>—‘W\*\*W—---<A | X |

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

The equivalent resistance of the
network shown in figure between

points A and B is
X 10 Q 50

e AMAN AAAA
- Y¥YYy YYvy

)

3

4

AAAAA
yYyyvyy

5Q

5 10 Q
..__M'A'A AAAN

1) 75Q

2 7Q
@3) 14Q 4 15Q

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

w

i} =
E;, A C|
Ez:} ai—]
E, - El
(1) Zero (2) R, +R R,

E, - E2
©3) { , (@ E,-2E,
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52. 14 A R um $ & y@Edi i ag | 52. An  alternating current having
¥ TF aR B T FA § A i 2 | peak value 14 A is used to heat a
i g9 metal wire. To produce the same
;ﬂ;ﬂaﬂ . N mrﬂ;%?ﬂé@ heating effect, a constant current
1 § T Al S @ T i can be used where i is
1) 14A (2) ST 20 A 1) 14A
- (2) about 20 A
3 7A (4) 110 A @) 7TA
(4) about 10 A
53. g AgdT ame 3 x 106 V/im % | | 53. The dielectric strength of air is
TH GHHIT N2 A1 TG 1 FT6e 8 x 10 V/m. A parallel plate air
90 cm? T @ TEE 0.10 mm # | capacitor has area 20 cm? and
& R plate separation 0.10 mm. The
mmﬁaﬁ = e maximum rms voltage of an ac
kS iedl S 56 Huhel W gUda St source which can be safely
et }, AT R connected to this capacitor is
1) 210V @) 300V RR="
@ (1) 210V (2) 300V
(3) 420V (4) 600V (8) 420V (4) 600V
54. WRAYSEAT p & AR @ HEH ¢t W6 | 54. A long one-layer solenoid tightly
THA Td oat qiefereeT i ufd THiH wound of wire witl} resistivity p
e i n W m%ﬁgaﬁ%frva’mﬁ has n turns per unit length. The
eré s %§ IE & SR thickness of the wire insulation is
G B negligible. The cross-sectional area
a ® | IAW f R ST Seed of solenoid is a. An alternating
TR R @S TS R | 9T | Sieedl voltage of frequency f is fed to
solenoid, the phase difference

¥ warR ? [ & afenfasr =
@i © L = p mn’a?]

between the current and voltage is

|
| (given the self-inductance of
1) 6=0 | solenoid L = p_ nnZa?]
7 af ! M ¢=0
(2) ¢=tan! ( (1, 72
4pn) | (2) ¢=tan™? 1 :—f}
. [u., e | tu :;
) ¢=tan™ ("5 1) ] @) ¢=tan °2 :IJ
My 2 af) I : °
(4) ¢=tan™’ [ on (4) ¢ =tan!
- .4 500+ 1 Year 50,000+ 10,000+
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56.

56.

39

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

®

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

@ 39t LCR wiuy $t wiviw arge
I o, 8 T HH fRivar i
Q 3= ? | 39 IgREl W R, o, Q
9 o * gg A gRey it wiEmn
Hﬁmz%(ﬂﬁwmﬂmﬁﬂiﬁ
it rfT & 9 j =\-19 R wga
SETER )

(1) Z=R

QzR(oo

(0}

QRaw,

w

@iz=j==

e]

©@ Z=-)

@) Z=)

500+
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55. In the circuit shown in figure, the
generator supplies the same
amount of rms current at either
very small or very large
frequencies. What can be deduced
about the resistances R;, R, and

R, from this information ?

| e
) )

1) R,=R,=R,

2 R,=2R,

3) R1 = R2

4) R1 = R3

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

1) Z=R

» SRo,
@ Z=-F=—

B L iy ————

QRaw,

| ®z=]

1Year | 50,000+ 10,000+
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57.

w Foft LCR Ry # Erms = 50 V

waqﬁrf=%9sz@m
T U A 2 AT R=300Q 2 |
due @ e ¥ whwa sfwd
FA: 25 mJ @41 5 mJ & | afwy F
W A UW H AW 0.1 A R | S
SeTad g i < g geM W

(1) o % R AR e |

87.

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

frequency f =§n9 Hz and R = 300 Q,

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

(2) a1 R A wEaT R | (1) peak value of current
(3) o F1 R 7M vgS sgat @ f decreases.

AT R | (2) peak value of current
increases.

(4) 9w %1 RrEw 97 vEw gea 8
Tgarg |

(8) peak value of current first
increases then decreases.
(4) peak value of current first

58, 3 & yeRia yeamadt am ahay & R decreases then increases.
e SRRl T Yo FAE: § 58. For the ac circuit shown in fig.
the susceptance and admittance
R - C are respectively
50 — Xc=20Q R L

C

X, =10Q il
L @ 5Q - Xc=20Q

(1) 0.05 mho, 0.206 mho X, =10Q

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

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

59. TF Hoch forent S fdama X, e Pl e
& 73 S o e 59. = co viv1t 1 uctlvg reactance
1, and impedance Z is connected
V &t weaadt r gl | et S R | :
y . to ac mains of rms voltage V. The
el & =fm ftea wiFi average power dissipated in the
ﬂ V2XL coil is
™ x, ®@ 7 o V2 o T
X2 72
V272 X2 | V2472 X2 F
) le—z——— @ —3%: VAE-X . VX
L @ g e
Prepp Subscription [ UL
Only (2999) X249/year
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60. 6VH IO AJHHdeeht 12AH | 60. An inductor coil joinéd "o &g Ve cuiee

T R g ammeiE et @ | 59 5
FSo! 1 TH FUIE F Avitsn o e
AT 8 T Hee-HuiT F 59 GaH
W 6V =1 "rer g aeear H1 yead]
O (ac) |G SR STET @ A I8 I

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

' applied across the coil-capacitor

combination, it is found that the

I & f gy § R, ﬁgﬂ IEF o cu:rrent in the ci.rcuit. is in phase
Sirneidl il Lol I+ 08 oL
:; g :ﬁé few e 3 A %M o wd correct regarding this circuit ?

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

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

The net reactance of the
circuit is zero.

The resistance present in the
circuit is 0.5 Q.

The impedance of the circuit
is 0.5 Q.

The rms current in the circuit

is 1272 A.

(1)
@)
3)
4)

61. TH JHEHR % forg wfid @@ ff® | 61. The number of turns in primary
Feforat # Wi F =11 HH: Np a1 and secondary coils of a
< transformer are Np and Ns
Ns 2 | fodfas & Rl m @& die R, B T
TEe ot respectively. oa [, is
:‘l';;_s_[%' oy connected across the secondary.
The reflected impedance for the
N N )2 transformer is
1) Ri=(ﬁ‘-’) R, (2 Rg(ﬁ] R;, N, N,
- 52 (1) R,= N R, 2 R;= N | R
N N 8, S,
3) R.:(—SJ R, (4 R‘(FS] R, | N N2
62. I Afewm F K, L@ M o1 & ! 62. If K, L and M energy levels of
Fa: 80000 eV, 15000 eV W& 3100 | platinum are at 80000 eV, 15000
eV ¥ | Kp fafrwil € qorde (/a0 { eV and 3100 eV respectively. The
3 et o5 wavelength of KB radiations
bkl ! hay l (when platinum is used to emit
¥ ST fora e B) Evf | these radiations) will be
(1) 0.190 A 2 0.162 A | (1) 0.190 A (2 0.162 A
3) 0.179 & 4) 0.709 A | (3) 0.179 A (4) 0.709 A
39 21 =]
r—r 500+ 1Year | 50,000+ | 10,000+
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63. Th WA MRt et B 250 pf F | 63. A radio frequency coil is tuned to
auifa ret :-)quﬁl ¥ fou g=fa a certain frequency by a 250 pf
e Heet = capacitor. To tune this coil to the
() e Tﬂ?ﬂ% l 'SFﬁ. =5 second harmonic of  this
aﬁﬁ' % fiefta &t & =@ FH F frequency a capacitance of 55 pf
for 55 pf i Tiar EEH Bl 21 is required. The self-capacitance
it H T-riar ] of the coil is
(1) 30 pf (2) 10 pf (1) 30pf (2) 10 pf
(8) 50 pf (4) 100 pf (3) 50 pf (4) 100 pf
A Tod FESIEE] 64. A neutron moving with speed v
o Q:'Tf‘ﬂﬁﬁ ;::‘ & aa@i'{ ;;Wf@l'{ makes a head on collision with a
S - hydrogen atom in ground state
TR, ¥ EE T S @R | K”ﬁ kept at rest. The minimum
Ci G Sl fass  foe kinetic energy of the neutron for
FTveared (quf 3 Iis) TFRL B Hehdl which inelastic (completely or
R (| 1 G = EIgSIST G hl partially)( collision m?y iake
ZEWH ‘ place, is (assume mass of neutron
) = mass of hydrogen atom).
(1) "10.2/eV (2)20.4e¥ (1) 10.2eV (2) 20.4eV
@135V Sl 3) 1366V (4) 5.leV
65. TH Y] I Q aens ¥ e 65. An atom is capable of existing 1r;'
I ZeqE i FAt two states : a ground state o
mm%’%q; = M+ A §;§‘W # mass M and an excited state of
3R i mass M + A. If the transition
T R lqﬁq@m 1 IVE ¥ from ground to excited state
S e T THAO Th BIEH b proceeds by the absorption of a
IO Wmﬁm%?ﬁmﬁﬁ photon, what must be the photon
e rac i 3117;[&{ F1 B =ifgw, wEf l frequency in laboratory where
: ’ the atom is initially at rest ?
T o 3 farm 3 R 2 |
| Ac?
Ac? | W v="
AT |
Ac? A
Acfiz . A | ) v=—(1 +—)
@ b 1*2_1&) | 5 pr 2l
| Ac? A)
2 A = a
3) v—Aﬁ 1+ﬁ) I 3 v h 1+M
Mc2
Mc2
g 00+ 1 Year 0,000+ 10,000+
Prepp+ Subscrlptlon 5Exams Full Access 5M(:cktests ’Pyp's
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66.

66. p WEM F TH ¥ I T TH I F

67.

68.

69.
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AT TARA $ AT F T 2 947
FEAH R % GHAE HT 208 T
2 | TR IRH &1 Z = 3 % T T 5
S 3R T G he H GRHT
? | TS HT A 3 AN | 39
e % fo ar sl Y sogE o
W n H 98 97 @ faw wam H
B ggioe v ) vew @ %
T SO ], B

1 5 2) 25

(3) 50 (4) 55

W R w1 o g9 R
Teed 100 nm 91 200 nm ¥ T
3, TENIfaS TESieE 19 % & gl
R fad § | 99 @ 5 weft gy g@
FIRTH § At 9 & 18 S & aeres

% fere witrest g srasiwor sl & 2
(1) 112 nm, 110 nm
(2) 122 nm, 103 nm
(3) 135 nm, 105 nm
(4) 100 nm, 150 nm

afe wRftd gemm & Tt & Rt
T % T freet fadiss oRo @ st
Reo 311 MiWehRT 5o o i Rgant
fradis 2 @ s F gEmE @
QRHTY] & TN ST ST 9T 2
Gt .2

@ l1-a (4) i

T difeaw ] % fe wem [/ifva
FT 3P ¥ q§ ey 3S # &
o gt 100 ns | S@Ria Bt
# TR 589 nm B | W THEAT &
T e e (Imf awet §) %

fore o wm s fr ife 2
(1) 108 Hz (2) 10° Hz
(3) 107 Hz (4) 104 Hz
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67.

68.

| 69.

A particle known as 1 meson has
the charge equal to that of an
electron and mass equal to 208
times the mass of the electron. It
moves in a circular orbit around a
nucleus with proton number Z = 8.
Take the mass of the nucleus to be
infinite. Assuming applicability of
Bohr model for this system, the
value of n for which the radius of
the orbit is approximately the same
as that of the first orbit of hydrogen
atom will be ,

(1) 5 2) 25

3 50 (4) 55

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

(1) 112nm, 110 nm

(2) 122 nm, 103 nm

(3) 135 nm, 105 nm

(4) 100 nm, 150 nm

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

O R

a
B 1-a “) é

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

(1) 10% Hz
(3) 107 Hz

a—1
a

(2) 10°Hz
(4) 104 Hz
g o
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70. AT 281,2% faus, Land & U= 70. Find the values of S, L and J for
wra I | state %Sy,
1) L=2,8=1/2J=5/2 (1) L=2,8=12d=52
@ T=08=12 =12 @) L=0,5= 12 =12
@) S=0,L=1,d=1 (3 B=0, L= 8 =2
4) L=0,S=1/2,J =32 Ay i
WA T e > 71. Possible value of total electronic
71. TH THA TR " oy % e sreeEn angular momentum of a one
2D;,, # oRA % T ORI electron atom in the state 2D, s
Hofa Ha 5l Gufrd 9 2 (1) 1.56x 1034 Js (2) 3.12x 10 Js
(1) 1.56x 1034 Js (2) 3.12x 1034 Js (3) 4.68x 1034 Js (4) 6.24 x 10734 Js
(3) 4.68x 10734 Js (4) 624 x 1034 Js | 72. The energy difference between 3p and
X =i 3s levels in sodium atom is 2.1 eV. Due
72. feaw g | 3p TU 3s T # to spin orbit coupling splits Ofspkve]’
I 2.1 eV § | 3p TR & for-wea two emission lines differing by 6 A are
wﬁm%mammﬁﬁ obtained. The ,l.v,p]ittingofthe 3p level
i ximate
6 A 1t § Wi it & | 3p WRH l(i;ipgrgv ; (2) 0.2eV
(‘3‘1"')'3"2 iy 2 ks s @) 002eV (4 2x103eV
(3) 0.02 eV 4) 92 x 10-3 eV 73. In a He-Ne laser the transition
' . from 3s to 2p level gives a laser
73. He-Ne & # 3s q2p emission of wavelength 632.8 nm.
THAT ¥ 632.8 nm AURE HT AN If the 2p level has the energy
IO gt & | afe 2p 'R H At 15.2 x 1019 J, the pumping energy
15.2 x 10-19 J 2 4t IawS T =t required is (assuming no loss)
2 (oé wrfy T ) (1) 10.5eV (2 11.5eV
1) 105eV (2 11.5eV @52 ek s
(3) 2.1eV (4) 4.2€V 74. Consider a sample containing a
: large number of atoms which is in
74. s it wE H Ty 1 G Soed thermal equilibrium at temperature
RRER SN T TRITT T AR | T. Let a number N of these atoms
7 & 6 ¥ @ N, T @ il &R, are in their ground state with energy
freeht St E, 3 3 & 71 Nox T ISR E, and Nx atoms are in a state of
St B, &t o 3 @ | 99 T 3= higher energy E. A photon of
mmﬁgmmﬁm wavelength A = 550 nm is emitted
1 2 79 quRe A = 550 nm & PeH when an atom from the excited state
o8 returns to the ground state. The
A # | 78 am fE W g temperature at which the ratio
N/N, =2 e R NN, = 2 is approximately.
; 0N E,
E, E,
TETT M @ g0k @ b0k
Q7R 3( R3() K 4) 30800 K
- T 500+ 1Year 50,000+ 10,000+
Prepp Subscrlptlon Exams Full Access M(:cktests ’Pyp's
Only (2999) T24,9/year
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T AW ® T A = 1153 nm W &Y
raftr amgf il 1014 F 8 WM §
AR ¥ e em TEga A

1) 3m

(2) 1.44x10"m

(3) 4.3x10°m

(4) 48 m

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

e 2 =l & TERA 1 gEEE
1.8 x 102 kg, pg = 9.27 x 102 J/T
a1 9g OF & T &7 yauar dB/dZ,
ot ST W i Theme HH T B 1)
(1) d=0.08 mm

(2) d=0.04 mm

(3) d=8x10%m

(4) d=4x10%m

s g Sy w@m 3§ 5000 A
6 gt Y@ 1 feyures Wera e s
% | Ddier %1 fdteT 1.1 x 103 A
2 | NETEH JFAH GEHIY & H A 8
(1) 9.42 mT 2 9.42T
(3 9.42kT  (4) 52T
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The short term
is approximately 8 parts in 104,
The coherence length of the laser
is

(1) 3m

(2) 1.44x 10" m

(3) 4.3x105m

(4) 48 m

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

(Given the mass M of silver atoms is
1.8 x 102 kg, pg = 9.27 x 1072 J/IT

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

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

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

(1) 9.42 mT
3) 9.42 kT

(2) 9.42T
4) 52T

50,000+
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78. HIETeE F W& W IATRA! 6 NSW it

79.

78.

A cobalt target is bombarded

STt ® a1 59 SNy X with electrons and th.e
a : wavelength of its characteristic

Wwm A qoreed Tt ot € | Ty § length of its characterist
3 R ot X-ray spectrum are measured.
R e d N ; A There is also a second fainter
ST Bl 8 S hraree F 319y & HROr characteristic spectrum which is
g K, @i it qiree 178.9 pm due to an impurity in the cobalt.
(PraTee * fom) 7o 143.5 pm (31fE The wavelengths of the K, lines

% fom) 2 | P & fog el e
Z,, = 273 | 319 % frq e v &

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

(1) 30 (2) 32 proton number for impurity is
(3) 29 (4) 36 (1) 30 2) 32
3) 29 (4) 36

-+ wve ¥ s aiftwm
HHA 3P —> 3S 1 3 x@iail § e

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

HFAY % q 589.6 nm Y&
8Py, — 38, HFAN * A B |

79.

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

corresponding to 3P, — 35, /5-

mmﬁmﬁ?ﬁmwﬁ The .effective magnetic field
oftr TR D ! - experienced by the outer
= ROt el I electrons in the sodium atom as a
2 (ug =5.79 x 107° eV/T) result of its orbital motion is
(1) 18.5 mT (2) 185 T about (].LB =5.79 x 10~ eV/T)
(3) 9.25 mT 4 95T (1) 18.5mT (2) 185T
3 9.25 mT 4 95T
80. FARN YW I g e 2P |
: Im. 3'/ﬁ2 %ﬂ 80. The ground state of the chlorine
T g g & 7 S atom is 2P,,. In how many
Sqraeean § faurfea gnft 2 | .
substate will the ground state
11 2 2 split in a weak magnetic field ?
3) 3 4) 4 (1) 1 2) 2
3) 3 4) 4
81. °P, =% # UH A HT GEhIT l 81. The magnetic moment of an atom
el (SR Ame H) @ l in the 3P, state (in Bohr-
3 3 I magneton) is
&) 3\/% @ \[5 3 3
lI @) AN\[3 @ \/3
1 /8 ' 3
® 2\/3 (4) | |
T 500+ 1Year | 50,000+ | 10,000+
Prepp* Subscription mams | FullAccess |  Mocktests Pyp's
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82. K, X-fer Bl & sogeT aiee § | 82. The energy of a K, X-ray "‘BHEsIE"C! Exams Guide
Fett (Z — 1) % 91 ¥ 39 g9 g0 & St is given in electron volts in terms
2 (Zgﬁz-‘fq-{:i@-yé ) of Z — 1 by the formula (Z is
1 E ~(13.6 7 _ 1)2 proton number.)
22; E((II%; = 210 2 :z)) EZ - 1;2 () EEK,)=(13.6eV) Z-1)*
®) EK.)=(10.2eV) Z— D2 @ E,=(10.2eV) (Z- l)ilz
4) E(Ka) =(13.6 eV) (Z - 1)*2 () Bff) < (02N U )
e ' iy (@) E(K,)=(13.6eV) (Z-1)12
83. T faveI 3 SRS 83. The angular veloct ' i
" | ty of a diatomic
Fai T F HrfiE g 3@ THR Q moleculel inl its lowest bnon(-ﬁero
f dehdl & Jaferd energy level 18 given Dby (here
St e (et = o Sk l)h symbols have their usual meanings)
P ‘”:\E @ ©=\/3p ) ﬁ\FTh @ oa='\/'z%
2h?2 h 2
3) 03=JI: 4) 0)=32§ (3) m=3?[£ 4) 0)=32%
84. TH gg YOl & T ot wftewtor (@01 ¢ 84 Thte;mem(e_rgyteequat%on for a r%gn%
T % UE} ) 36 THR & Sl B (Fehal rotator (in terms of wave number
is given by (here symbols have
% wafera i 2 1) their usual meaning.)
h h
(1) F&)= 82l JJ +1) 1) F)= gn2l, J@J+1)
h h
Q) FJ)= an?l JJ + 1) (2 FJ)= anl JJd +1)
h
@) F@ =g T+ D) 3 FO) =520+ D
C C
_eh e,
(4) F(J) =3 41tZIC J2 ] (4) F(J)_ 4"210 J
85. TH WEH I IR H 4358 Ay g 85. A sample was excited by 4358 A
line of mercury. A Raman line
o foran TR R | 4447 A WG TR was observed at 4447
Yar YE Bt 2 | o e e R | Calculate the Raman shift.
(1) 199 cm™! (2) 209 cm-! (1) 199 cm™! (2) 209 cm!
(3) 460 cm™! (4) 269 cm™! (3) 460 cm™! (4) 269 cm™!
86. The Landge g factor and the total
86. 8S}/2 e % S S shmde | magnetic moment of an ion in
OIS U T g et e § 83, state are respectively (ug
(rg S AT Wt SHa L ¢ 1) refers to Bohr magneton)
1) 2,791 (@ 2,Tpg | 1) 2,7.94p; (@ 2,7pg
G) 1,794py (@) 4,9pp | G) 1,7.94p; (4 4,9pg
39 27 o
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T TEOTHII 319] Bl oW e X e
TYH YU TR d IR i § ATawTH
et H g § (T p wwE
FHH, o TTHidh BT S Ighi
a1 d 371 IR i R )

2 . 2
v 2L @ 2-oud

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

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

2 .
md-b @) \md2E

® /75
(4) \/2md2E

T NMR w1 #, e st e
34 MHz W Qi Fa1 & 7o Tl
T 1 1R witest & wregion TweT §
I IR BT ] T W g
&9 B, FTIREW 0.78 T2 | T o 5
B, @ B, @ R § § e sen
YT TCH p_ ' 1.41 x 10726 J/T
&, 7@ B,_, 1 i 3

(1) 19T (2) 51 mT

3) 19mT (4) 42 mT

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

W 8B o) 5
@& =

md2E
(6] 4
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The ratio of energies required to
excite a diatomic molecule to the
first vibrational and to the first
rotational level is (here p is
reduced mass, ® 1is natural
angular vibrational frequency
and d is distance between nuclei)

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

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

) L“% @) \md2E
@& \2EE (4 \emaE

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

magnitude 0.78 T. Assuming that

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

and taking proton magnetic
component p_ to be 1.41 x 1026

J/T, the magnitude of ﬁint is

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

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

O PN
@8z
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91. 2 A Tureed i X-frull &% ™ WS 91. The second order maximumydn: thesnal exams Guide
"y free o fada & ftdfa Sife =1 diffraction of X-rays of 2
s free 99 @ 30° | | D wavelength from a simple cubic

. crystal is found to occur at the angle
e | IIEIIEHFﬁ%m@% of 30° to the crystal plane. The
(1) 0.1nm (2) 0.2nm distance between lattice planes is
3) 0.4nm (4) 0.8 nm (1) 0.1nm (2) 0.2nm
), 3) 0.4nm (49) 0.8 nm

92. R smafe X-fewott 1 e wfew k @ 92. Ifk is the wave vector of incident
o G e feeder e @t & o i X-ray and Gisa reciprocal lattice
& e =t 58 e foran <71 ehert R vector, then the Bragg’s law can
1) E+G=0 be written as —

e
@ 2k-G+G2=0 (Dl G =0
3 2k-G+k2 =0 (@ 2K-G+G* =0
' @ k-G=0

93. % wfrew i 5”5'5';’1%5" [m, n, p] ¥ | 93. The condition that permits the
et A (h, k, 1) 3 wg IR 6t argafa lattice direction [m, n, p] to be
e found in the lattice plane (h, k, 1) is
(1) hm+kn+1lp=0 (1) hm+kn+Ip=0
(2) hm+kn+1p=3 (2) hm+kn+lp=3

h k. 1 ®) h k 1_,
3 'n_1+'£+'§=0 m n p
4 hm=kn=lp (49) hm=kn=1p
[ 94, Consider a linear lattice

94, T W Ters | R R & @ ad consisting of N  identical

qEpd aueed N T YIS q equidistant atoms separated by a

m g (.VS = Gy 1 am | SH e velocity). The maximum vibration
T % foe R B 3“""-1% frequency Vp (the Debye
Vp (& smf) 2 frequency) of atoms in this lattice
" Vg @ Vg is
W T 2) 5. \"/ A"/
a 2a It} 8
o 2 o Ve M3 @ 2a
3) = 4) 4= 2V \%
4
. i | ®% @ 5
39 29 = |
- T 500+ 1Year 50,000+ 10,000+
Prepp Subscrlptlon Exams Full Access M(:cktests ’Pyp's
Only (2999) T24,9/year

fififa 2 | ¥ Io & fore smgfa v
# HEE T T g(v)=%qgﬁﬁ=n

For such a lattice the density of
vibrations in frequency space is

given by g() =%‘8‘ (Vg = sound
s
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95.

96.

97.

98.

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

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

T IH Fadd % fam 0 K W
ARG JIRdl or 8 (U, N e
FoaiAl 1 Bifardia 9 6 0 K mnfis
eIl & 7T V 590 719 1 A B)
10U 9U,

(1) B=—gy (2 B=

2U, U,
@ 3v @ v
afe o= Pifenfta g sowei g =1 s
T NS T wer fea W, dt swen
Tt arg —

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

(8]

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

2 _ T3
(1) C,, =?RT—F

F
n2_ T
(3) Cve=?R-’i‘_
F
2 R
(4) Cve:?TFI2

95.

96.

97.

98.
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For a two dimensional solid, the
lattice specific heat at low
temperature in Debye
approximation varies with
absolute temperature according to

(1) Cyp,cT® (2 CypocT!

®) Cyn=T2 (4 Cyp T3

The bulk modulus of a free
electron gas at 0 K is (U, is the

kinetic energy of a three
dimensional gas of N free
electrons at 0 K and V is the
volume of this gas)

‘ 10U

0
9V

[s)

9
@ B=15y

(1) B=
2U0

[8)

3V

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

(1) increase by a factor of 4

(2) increase by a factor of 8

(3) decrease by a factor of 4

(4) decrease by a factor of 8

UO
) @ v

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

@nCyr= “32 R %‘—;
o ol
3) Cyp= "32 R Tl
@ Co=Frr®
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99. Hfm-¥f wiee , e wod fanva %
e aa g

sin aa
P + cos o.a = cos ka

oa
el Gehal & yafera o1 & | 39 g
¥, g P<<1 % fou fam e
Ak =0 RFA B A&
Ph?2 _Pn?
2ma? = E_mﬁl2
Ph? 2Ph?

4ma? (s ma?2

1) E=

(3) E=

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

3) 3 @) 3

T 39 & foe fagve @89 E(k) =
E, + A sin(2) 3 o s &
E, a1 A, T & qun a e S

? | T g 1 fedta forgat sw 6t
i g AT R

OF T

100.

101.

2a

2) V¢~ h

@) v,=ot 4) v,=0

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

102.

@) 4A
(4) E,—A |

39
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In Kronig-Penney mod&l " Pfopne! Bxams cuide
delta function potential we obtain
sin ca
P—a‘a_ + cos aa = cos ka
where symbols have their usual
meanings. From this result, with
a positive P<<1, the energy of the
lowest band at k =0 is

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

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

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

1) 2 @) 2
3) 3 @) 3

For a solid the dispersion relation
k

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

where E_ and A are constant and

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

the second Brillouin zone
boundary is

a 2a
®v=h @ %

a
3 Ve=9h 4) vy = 0

The energy of an electron in S band
of a crystal is given by the dispersion
relation E = E, — 2A cos ka E, A

and a are constants). The width of

this band is
1) 2A (2) 4A
3 2E, 4 E-A
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103. @ Hcd® N TSR s & 103. For a  hypothetical n type
TeHavE H ST % T E ¥9W k S99 semiconductor E versus k relationship
E = c + ak? ¥ e 901 & 9f ¢ 9 a for electrons in conduction band is

) : : L given by E = ¢ + ak? where ¢ and a are
R I;?aa g &7 B # sl B constant. The cyclotron resonance
A 313; Teeh oM 3“3'%'%2 : angular f;'"equency for electrons in a

_eBa eBa magnetic field B is then
1) o= 2 @ o,= he
_ eBa 2eBa
eBa eBh? @ o =~ h? 2 o= h2
@) o = 2n2 @ o= 2a eBa eBh2
. 3 ) 4) o= %2

104. T ey Tt 1o, Rreht fgsfierr | 104. At time t = 0 a charge
e TUT Ieihdl ¢ FTd 2, $ i g distribution p (r) exists within an
t = 0 W TF TR R o (r) e idealized homogeneous conductor
: A Q whose permittivity e and
%% | e e awE w e faa conductivity ¢ are constant. The
p(r, t) 39 IR fen Smar 2 charge distribution p(r, t) for
(1) p(r, t) = p,(r) subsequent times is then given by
@) p(r, t) = p,(x) exp(-o t/c) S A
(3) P, 1) = py(r) exp(-etic) CrptE 0 bE S UE)

@) p(x, ) = p, ) exp(-tice) @ ol 6)=p,(r) exp(—ctio)
(4 plr, t) = p (1) exp(-tioe)
4 —oe? . - —oe2 —T
105.3fe ¢ = N, [4neor+lexp (p)] 105. If ¢ N, [4neor+xexp(p)]
Aifean TS Y der TTeE It F represents the variation of molar
3q: RS ?ﬁ r F 99 iEdT B lattice energy of sodium chloride
L R R ——. with interionic distance r, then the
' ) molar equilibrium lattice energy is
ESREEE ] G"?ﬁ g [Ny CErg! wET given by [N, is Avogadro’s number,
g p @ A frmis § r, 9 A p and A are constant, r, is
EIRIEL 1{;% 1] : equilibrium inte2ratomic separation]
_Nyae P Nyae p
D €=Zpcy (1 - eo) ! M 6="Zp (1 = GJ
N, ae? I N, o e?
- L A%®
2 =— 1- =~ _£
2 4 4ne r, ( GJ i @ 9 dne r, (1 eoj
N, ae? N 2
= L g%e
3 =" = £
@) 9, 8ne r, ( GJ g @) ¢ 8ne r, (1 eo)
o N, ae? P i N, ae? b
@) ¢,= 8ne r, [l_ 60) | @ ¢,= 8ne r, (1_ <,
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106.

107.

108.

109.

9 GAeE wRH Rl Tt s e
Im & [ GO § qF Sl GF ol
T AW FO(Th FARE AT T
BT) T ARG Bid & el 8

(1) wie-{e IF: g

(2) i (&) IH: FASH

(3) AW (IFR) T: TAH

(4) 8 HESH

fertft few T amw W, @aéamaﬁ
AW FARAT 0, T THR & S
2 (F%hdl & Tafda AL 8 )

(1) oy, = 2en; (Hn"'l‘«p)

(2) Oy = 2em; (1, 1"
(3) Omin — €1 (l’ln ¥ l’lp)

(4 o, = en; (1, p)'?

2 mm ‘333!‘.{ a1 mm HRE T
TS & Th AR Sfeest & fIg
giet % 102 m¥/C 8 | 9§ W 1
mA ! g Jaifed N A 2 A 1 mV
# g dieear 39 Bl ® | TgE
Juehia & Td Wiy 7 giet & Rl 8
1) 2T,2Vim (2) 0.2T,1V/m
3 01T,1V/m (4 1T,1 mV/m
T A9 AT i Ieshdl ) T 96
ST B 51 3961 a9 T, § T, T TeH1
ST ? | 9 39 e o U qelaeiA-
B g IATET & ¢ AT ga
9t AE 39 YR & St 2 (T, T, e

106.

107.

108.

109.

The recombination process
by the transfer of energy
momentum released by the
recombination of an electron-hole
pair to a third particle (either an
electron or a hole) is known as

(1) Shockley-Reed recombination
(2) Direct recombination

(3) Auger recombination

(4) Surface recombination

At a given temperature, the
minimum conduct1v1ty Omin Of a
semiconductor is given by (symbols
have their usual meanings.)

(1) Opin = 2en; (u, + 1)
(2) o = 2en; (T l»’«p)llz
(B) o, =en; (T pp)

(4) o =en; (T Mp)llz

A  rectangular specimen  of
semiconductor, 2 mm wide and 1
mm thick has a Hall coefficient of
102 m3/C. When a current of . 1
mA is passes through it a Hall
voltage of 1 mV is developed. The
app]ied magnetic field and the Hall
field in sample are respectively

1) 2T,2Vm (2 02T,1V/m
(3) 01".[‘ 1Vim (4) 1T, 1 mV/m

The electrical conductivity of an
intrinsic semiconductor increases
n times when the temperature
rises from T; to T5. The minimum
energy AE required to generate
an electron-hole pair in this
semiconductor is then given by

prepp

98&%35onal Exams Guide

ﬂ,kmma‘qﬁﬁ) | (in terms of T;, Te, m and
KT, T, ] Boltzmann constant k)
(M AB=g—7p 2 Inn O AL Te
2 ' T,-T, nn
2 kT, T, I 2T, T,
(2) AE= T.='F, In | (2) AE= T,—T, 2 In 1y
T, +T | T, +T
(8) AE=k Inn | (8) AE= k( - )lnn
kT T | KT, T,
@ AE=p 17 i | @ aB=g iy
39 33 o
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110.

111.

TF n ¥R & faferepia sfaes w fmm
9.31 x 10%cm? & | 319 3 faew W
I STET STl 8 4T i ATgshibsee
1013 soFgia-gie gl 9fd em3 @1
ST BT 8 | A TR T B $
HTIHIA T8 JFR & M6 1, =7, =2 s
& 7 ST R0 T BN W S Hign d
i & T

(1) 2x10%cm=3 (2) 2x 1013 cm3
3 2x107cm™3 (4) 4x 103 cm3

a9 T = 300 K W s faferenia wfeest
R fmmr w1 | 9= & % @it wga
& a9 s 7 | Teordt @ Sar e
for & weffa @ | oo g0 =9
J, = 0.19 Alem? Rt wrht & | 3}

ESCHERERIRIYIC D, =25 cm?%s ®

110. Consider an n type silicon sample

111.

in which minority carrier hole
concentration is 9.31 x 105/cm3.
This sample is now illuminated
with light and 1013 electron-hole
pairs/cm® are generated every
microsecond. If lifetime of
electrons and holes are such that
TRSIEMNS 2 ps, the change in hole
concentration when steady state
is achieved is nearly

(1) 2x10%cm™3 (2) 2 x 1018 ¢m™3
B 2x107cm=3 (4) 4 x 10!3 cm™3

Consider a sample of silicon at
T = 300 K. Assume that the
electron concentration varies
linearly with distance as shown
in figure. The diffusion current
density is found to be J_ = 0.19

Alem?2. If the electron diffusion
coefficient is D_ = 25 cm?/s, the

WA x = 0 W INTH TigaT &
electron concentration at x = 0 is
14
5x10
o | 5x 10 ,
5] | £ |
I
7 E &I |
n(a) = |
I n(a) :
1

0 x(cm)—»0.010
(1) 10 em=3
(2) 0.25 x 1014 cm-3
(8) 2.5x10“cm™3
(4) 4x104cem™3

0 x (cm)=—»0.010
(1) 104 cm=3
(2) 0.25 x 1014 cm=3
(8) 2.5x 101 cm™3
(4) 4x104cem3
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112. The donor concentrationt Ene p p

112. &% n-Y&R % Fg=mash 4 T = 300 K
W ETaT 9igdl x % 91 n-tyfpe se.miconductor of T =300 Fenal Exams Guide
N (¥) = 1016 _ 1019 cm=3. varies W1t}116x as = W
o ' N, () =10*° - 10"”x cm™.
¥ ITEY Teordl 8 | FE x cm H & A it :
s gl & % mer 2 Where x is given in cm and
A s ranged between 0 < x < 1 um, the
@ gEe® H oy = 0 W Fga & @ electric field in semi-conductor at
(e Natlﬁ) x = 0is then (Assumen_ =N )
(1) 25.9 Viem (2) 0.259 V/icm (1) 25.9V/em (2) 0.259 V/icm
3 2.59V/ecm  (4) 259 V/cm 3) 2.59V/icm (4) 259 V/iem
EERlEaL et W ¢ 113. A paramagnetic material is kept
Ly ' . & 3 t:; in a magnetic field. The field is
%. | & a9 ﬁjﬁa%m BUL GW:;F increased till the magnetization
b T ¢ | A Al a9 becomes constant. If  the
mmeﬁg’am temperature is now decreased,
(1) e | the magnetisation
@) =) (1) will increase
@ SR | (2) will decrease
(3) will remain constant
(4) TR A TGHERAR | (4) may increase or decrease
114. @ g Sk AT o geehiy e 8, 114. The high temperature magnetic
% fou 3= am gahia ygfy W@ 9o susceptibility of solids having
1 < ions with magnetic moments can
% ITER afvra $i I '
TS am oc"'T +6 i be described by x o5 g with T
" %GET i . 2 oy as absolute temperature and 6 as
i %w A constant. Condition of 6 for the
SIS CETE 0 s Sftid three behaviours ie.,
Bt € paramagnetic, ferromagnetic and
(1) 6<0,6>0TAMO6=0 | antiferromagnetic are described,
L 9<0TAO=0 respectively by
@ eigg<gme>0 % (1) 6<0,0>0and6=0
CHLENE | (2) 6>0,0<0and 6=0
4 6=0,6>07M6<0 | 3) 6=0,6<0and 6> 0
‘ (4 6=0,6>0and6<0
115. TF R IW 4 T4 # Foiw W @ |
3@17@% ﬁqﬁa feamati # = &, S I 115. In a Cooper pair the electrons
weg ggaey Rt Aftemar g a s | forming the pair move in opposite
wEEHAT R, TE ] ! directions, their correlation may
1) 102 m @ 103 m ] persist over lengths as gfgat as
3) 10°m 4 1m
39 35 o
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116. fr=fefea @ s w fmm =t 116. Consider the following two statements :
A : V& T Uig SRS e i A : When a metal enters the
i superconducting state it
TN HE & a9 98 IR
becomes more ordered and
SER & It & aU 39 g its free energy decreases.
Sl gear 2 | B :When a metal enters the
B : 9 % uig femes e i superconducting state, electrons
o . sphere remain normal electrons,
TR s FT T o T b 3 1 l . th
ut electrons very close to the
2, g vl wae 5 wga Free R gﬁgxm surface Seouﬁle to form
T per pairs. Such pairs are
TR B gt 'éﬁﬁi g condensed into lower energy state.
@ g o ot een § gufe
a4 (1) Both the statements A and B
g?ﬁ'g qﬁ% @ gre correct.A
a FYTATB | tatement A is correct but B
(2; HUT A T RHA B A TR | 3) iSstzlilt(e)aE:lentBisoorrectbutAisnot
g‘g xi?}!ﬁ?;ﬁm Tll';?l qglqﬁ% ' (4) Both the statements A and B .
are wrong.
117. X 999 &3 ¥ foames fo7 #1 | 117. The critical temperature for
#1R% a9 4 K 2 9% 0 K a9 | superconducting tin under zero
N .. magnetic field condition is 4 K
Fifo e &9 0.03 T 8 | 2 K am while at 0 K temperature the
W ST YA & HT A 8 — critical magnetic field is 0.03 T.
(1) 0.015T (2) 0.0075 T The value of critical magnetic
(3) 0.03T (4) 0.0225T- ggldoagfﬁperatu(r‘% ot
118. & e 3 Rt wrers Fraais a (3) 0.03T (4) 0.0225 T
R fem w | fen 2 6 fordan i 118. Consider a linear solid of lattice
IR k = m/a W @@ /2 cos constant a. Given the wave
(nxla) T \/5 sin (nx/a) & 9 5 Yar functions at the Brillouin zone
ﬁmmwmélmé boundary k = n/a are\/§cos (nx/a)
%M%Mﬁgxmséaﬁqﬁ and\/§ sin (nx/a) normalized over
unit length of line. Assume that the
fRufem ot U) = U cos(gﬂjﬁ & | potential energy of an electron in
et & | O 3;'% } the crystal at point x is U(x) = U
a1 AT qeq 9
et s 2 I cos(%x). The energy gap between
(1) Eg=93 (2) Eg=U/2 . | these two wave states is
(3) Eg=U (4) Eg=2U | (51;) gg = %Jc_ero () Eg=U/2
119, o1 v (BRA ) L=som> | O PEU @) Bg=2U
Ao § @ e AW (mo des) ¥ ] 119. The separatflon (in Hz) between
o HzH)2: l two successive modes of LASER
JHFRT (Hz : I with cavity length L =5 cm is :
(1) 1.5GHz (2) 3GHz l (1) 1.5 GHz (2) 3 GHz
(3) 6.67 GHz (4) 8 GHz (3) 6.67 GHz (4) 8GHz
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120. 3fe k, @ kK, et fgys aem | 120. If k, and k, are the wealerand exams cuide

feeg—eErr o g 35 e
T g k* & arefees Td FTeufeE
9T § d Hiem % S| T (o)
AT YA (n) 39 THR feu Ima §
(Ehdi & yafera 31 §)

(1 a=2k;, n=ckyw

(2) a=2k,, n=ck)/w

@) a=k, n=ck,/w

(4) o=2k,, n=ckyw

imaginary parts of the complex
wave number k* for a dispersive
medium for electro-magnetic
wave propagation then the
absorption coefficient (o) and the
refractive index (n) of the
medium are given by (symbols
have their usual meanings.)

(1) o=2k,, n=ckyw

(2) a =2k, n=ck,/w

@) a=ky n=ck,/w

(4) o=2k,, n=ckyw

121. feret feg amr fagg Mt o et V
NG H It | AW §¥H | 121. A voltage V is applied to a dc
(amsfEm) sfaty R & SUst 8 | I8 "X electric motor. The armature
Rt Rge Ft G STF{HH T winding resistance is equal to R.
3 H‘l‘;@ I e T e This motor is delivering current
: to some external circuit such that
® | 3 ST H AL ) gEr @ the useful power of the motor is
11 (2 0.5 maximum. The efficiency of the
3) 0.25 (4) 0.6 motor in this case is
(1) 1 2 0.5
122. g 3afad St (wmm) fras fe o (3) 0.25 4)- 0.6
WWEW%WE f‘ﬁa{ 122. The approximate incident energy
Ufen it g FA N h, (?@Fﬁ * for which a crystal lattice would
faT m c2 = 940 MeV) make a good grating for neutrons
- (m_c? = 940 MeV) is
(1) 12420eV (2) 82x104%eV 0
(3) 12.4 MeV (4) 8.2 keV (1) 12420 eV (2) 8.2x102eV
3) 12.4 MeV 4) 8.2keV
123. Q@hﬁ.ﬂq |3FW. < fore STereh wereh S | 123. Aluminium crystal has a face
TiE g ?a @ P o St I centered lattice structure with a
aas 4.04 A%wgaaﬁﬁgam | cell constant 4.04 A and its
2.74 x 108 Qm % | TeafiEm § g | electrical resistivity is 2.74 x 1078
R R Qm. The relaxation time for free
il Rl | electrons in aluminium is
(1) 7.1 10_.15 S I 1) 7.1x 1015 g
(2) 2.36x107°s | (2) 2.36x 10715 g
3 1.79x 1015 g ] 3 1.79x10%g °
(4) 28.4x10715¢ I (4) 28.4x101%g
39 37 o
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124. PRI A RBS A e g @R | 124. A system consists of a ball of
Mefa gafa ey ? 9o e afEaw radius R carrying a spherically
) o symmetric charge and the
% M | A ¥ p = PR e surrounding space filled with a
WU 8, 98 o QEF eI & qen r i % charge of volume density p = %
Wﬁq\ﬁ% IﬁEtR?:rs' 3T o ferg where o is a constant, r is the
e @ W F & A ﬁgﬁ &1 1 qReTT distance from the centre of the
r R I 8, 8 ? (@i o qiEw % ball. The charge on the ball for
A I fgashiead i which  the  electric field
TR T ) magnitude outside the ball is
independent of r will be ? (The
nR2a K relative permitivities of the ball
1 =5 (2) nR%a and surrounding space are
assumed to be equal to unity)
3) 2nR2a (4) 4nR2%a wR2q.
o 5 (2) nR2a
(8) 2nR2a (4) 4nR%a
125. <1 a 1 T TemHR =70 B = E R
¥ THIAH ﬁga ¥ @ 125. A spherical conductor of radius a
K 2 ! 8| i8 placed in a uniform electric field
r>a%€ﬁ‘l‘Q%¥ﬁﬁgP(r,9)‘T{ﬁ'ga E Ik
fia Vi, 6) = A - E,r cos 6 + E = E _R. The electric potential at a
ana co8.0 point P (r, 6) for r > a is given by
——— dfera e WA E_a3cos 0
i &, g P71 5 04 Ye= sulr oafttom o
o0
Qﬁ%?ﬁ!ﬂe OP TR Z 1% & s 7 here A is a constant, r is the
o2 e N ) distance of P from the centre O of
16=30°"W TR AT T the sphere and 0 is the angle OP
? makes with the Z axis. The
I charge density on the sphere at
6=30°1s
| P
Z
3
@ 2€ oPo
| :
m
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126. BT “a” F TH U F AR AN Q B | 126. A metal sphere of radius “a/ ,caxries . exams cuide

Ig et B b 7o Rgasfionn « % @ a charge Q. It is surrounded out to
A TR AeEm § R R | et S g radius b, by linear dielectric
R (3 S aRE S material of permittivity . Find the
i S ! potential at the centre of sphere
1 V= Q L + -l- 1 (relative to infinity).
4nleb” ca”eh) Qi1 i )
@) V=‘Q' 1 L 1\ @ V_élft\eob-kea_e:h/J
e @ V=[St =m
3) V=Q' L 1 dn\eb * ea ob)
; @ ==t
) V=Q' Lb ) 4n\eb” ea’ eb)
) V=4Q' —16+L)
127, ATAE T H GgE W @ T T Eb =8

128.

129.

39

Prepp* Subscription
Only (X999) 3249/year

Jfen e V& fg vV

(1) et I 8 AT STFIAH YA 8 |
(2) e ST B AT A AR |
(3) el I R AT SH AR |

(4) el A & YT SEANT FALA R |
¢ = x2 — y2 + 22 g uieiyg favre &=
e & fFfi v g s R 1|
ATHI | I A& Oed BT JF 8
(1) QEI (2) —260

(3) 6¢, (4) 4e,

T IAEW q 9T 2q TH ‘{Hﬂﬁa‘d A~
TTeTsh a1 & A x AF & I W@ §,
S i@ ™ | Aaa @
FAN: 0.5 m Y1 1.5 m g W HafRm@
€ | AW q W HEHN o &

500+

Exams

39

127.

128. A

129.

For a scalar function V satisfying
the Laplace equation, VV has

zero curl and non-zero divergence
non-zero curl and zero divergence
zero curl and zero divergence
non-zero curl and non-zero
divergence

potential field defined by
d = 22 — y2 + 72 exists in certain
region of space. The value of volume
charge density in this space is

(1) zero (2) —2¢,

(8) 6¢, 4) 4e,

Two charges q and 2q are placed
along the x axis infront of a

grounded, infinite conducting plane,
as shown in the figure. They are
located respectively at a distance of
0.5 m and 1.5 m from the plane. The
force acting on the charge q is
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130. T 3+ fawqga Tt ewefie queed

131.

e (AreEE 1 9 2) e wegas
FAM: 2TA 58, Z=0dd R firerd
2 amfs A ™ 1 Z>0%
for g @9 B, = 21 - 3} + 5k @
fean S @ | @ et 1 g W@
I8 a9 ¥ ¢ | e 2 6 ferpa
oo afew s wehR fean wman 2

e, [101 + 157 + 10k]

[

e, [10i — 15] + 10k]

e, [41 - 6] + 10k]

ol Ol Ol ol
(3 (3

9= €, [4§ + 63° + 10ﬁ]

Tk TR AP F @ e wmh
g 1 98 @ 8, § dug gah faye
STl <1 IRATOT m ] | 9fE 7@ e wEa
TC 39 U &I JAHR Apfa A uiEfda
R fen S A g foye s

n (%)@GHHT% | n HTAE 8

prepp
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130. Two

131.

infinitely extended
homogeneous isotropic dielectric
media (medium 1 and medium 2)
with dielectric constants 2 and 5
respectively meet at the Z = 0
plane as shown in the figure. For
Z > 0 the electric field is given by

- A A A

E, = 2i - 8j + 5k. The interface
separating the two media is
charge free. The electric

displacement vector in the
medium 2 is given by

5= €, [101 + 15) + 10k]

e, [101 — 157 + 10k]

o

e, [41 - 6] + 10k]

n

ol ol ol Ol

e, [41 + 6] + 10k]

[ 34)

The magnitude of the magnetic
dipole moment associated with a
square shaped loop carrying a
steady current I is m. If this loop
18 changed to a circular shape
with the same current passing
through it, the magnetic dipole

m .
moment becomes n (?) The

value of n is

Q) 1 2 2 D 1 2 2
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132, I A= & I 1ot ar R TTOd l 132. Three infinitely long cendaetors exams cuide

w1, L, 7 I, 3, 7 &% a9 &
daad €, se1 foh o & quiar @ @

ﬂﬁjcﬁ-a)lmqgﬁ C, C, T Cy %
for w (ST wrt #) F9sm: 2, 4p @

wires carrying currents I,, I, and
I; lie perpendicular to the plane of
paper as shown in the figure. If the

>
value of § B - dl for the loops C,,

o EEa R <P | C, and Cg are 2, 4p, and p in SI
° Cs units, then ({::hoose correct option.
C, >
C

(1) I, =2A 1S 4 TR H AR
(2) I,=5A %I & SECH IR
@) I;=0

(4) I; = 4A FIS & SR 3R

(1) I, = 2A out of the paper
(2) I, =5A out of the paper
3 I;=0

(4) I;=4A out of the paper

133. U 9gad @it it qiefersm [ 2 | 133. A very long st:ailgh"li‘ hsolenoid
S ) carries a current L e cross-

. m 3, E W ; A%, sectional area of the solenoid is

39 Wi Tohieh ST B K T n R | equal to A, the number of turns

giefereRT & 37d (RR) owaer @ aiiE
HhIT T 8

per unit length is n. The
magnetic flux through end plane
of the solenoid is

u nlA p,nlA
(1) p,nlA @ —> (1) p,nlIA @ —>
p.nl p nl p nl p nl
3 @ 2 @ % @ Sa
134. W wist GREE R § T o 134. A small conducting circular loop

qTefh JAHR TP @1 8 | T9 &1 qd
qfATferRT % & W1 GHIfGA ST @ |

is placed inside a long solenoid
carrying a current. The plane of
loop contains the axis of solenoid.

|
|
|
afe aienfre § ara afafla 6 s 2 | If the current in the solenpid 1s
e 3 rf ] ! var1edz the current induced in the
Al T & I loop will be
(1) <fqomed l gg clo;:}:i;visiie )
: anticlockwise
) I (3) zero
3 @ l (4) clockwise or anticlockwise
() o e | depending upon whether the
T % T sedt @ a1 wedi R l decreased. \
39 41 = |
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135. fuar o @fow gehig fx wi guiar # St | 135, Figure shows a  horizontal

136.

feigfena @1 % IR THEEH & TUT T
IR I 2 | T NGRS 9h
9 R =g I, WE m @
wfeliy R R, 3iwa: 3@ figfea a1 %
o faigfera @1 & w2 | an fred
W R g S =fee aife a8 fam
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mgR
3) v= B22

2mgR

2 v= B2]2

T 9y I GERR @ §iE |
wiel 4 faffa 8 Rl uds 1 e
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magnetic field which is uniform
above the dotted line and is zero
below it. A long rectangular
conducting loop of width /, mass m
and resistance R is placed partly
above and partly below the dotted
line with the lower edge parallel to
it. The velocity with which it
should be pushed downwards so
that it may continue to fall without

any acceleration is given by
X X X X X

XB[X X X| X
X IX X X| X

L o & L

«— ] —

mgR 2mgR
W V=i @ Vg
mgR mgR
@ v=gE @ v=igip

136. A parallel plate air gap capacitor

consists of two plates each having
area of 10 cm? separated by a
distance of 0.88 mm. A sinusoidal
voltage of amplitude 10 V and
frequency 50 Hz is applied across
the capacitor as shown in the
figure. The amplitude of the
displacement current density [in
mA/m?] between the plates will
be closest to

(~)
p
(1) 0.03

(3) 8.0
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(1) (&) B) T E |

2) (A) 7, fFg (B) ¥ # |

(3) (B) e, feg (A) TR |

(4) (&) 7 (B) el €t 7o € |

TR BT H 9 W T fegagseh qa

¥ fore R & E = 10 cos (108 + k)]

v/m & e sman @ | Feafefes st & @
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(1) T e 6n Hw d | |
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Fgfen g I
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the
statements regarding a linearly

Consider

polarized plane electromagnetic
wave :

(A) The electric field and the
magnetic field have equal
average values.

(B) The
magnetic energy have equal

electric energy and

average values.
(1) Both (A) and (B) are true.
(2) (A) is false but (B) is true.
(3) (B) is false but (A) is true.
(4) Both (A) and (B) are false.

For
travelling in free

an wave

the

electromagnetic
space

_)
- electric field is given by E = 10 cos

(108 + kx)j v/m. Which of the
following statements is NOT true ?

(1) The wave length. of the wave

is 61 metre.

(2) The corresponding magnetic
field is directed along the
negative Z direction.

(8) The
‘directed along the positive Z

Poynting vector is

direction.

(4) The wave is linearly polarised.
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139. Consider two large parallel metal

140.
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plates located at x =0 and x =d
(figure). The region between plate
contains a medium of uniform
volume space charge density p
and permittivity €, Both the

plates are connected together and
grounded. The potential at point
at a normal distance x from the
plate ‘A’ ii (neglectBedge effect)

2e

0

@ V=202 g v @y

3) V='2‘%(d+x) @ V=0

Four monochromatic and coherent
sources of light of wavelength A
emitting waves in phase are placed
ony axis at y = 0, a, 2a and 3a
respectively. Consider a point P on y
axis far away from the sources
(y>>a). The minimum value of a for
which th:a point P will appear dark is
y

$S4
a +S3
a +Sz
T
N o N
@ 3 @ 3
3\
3) 4 A

50,000+ 10,000+
Mock tests Pyp's




WWW.prepp.in

141. fFeht e e faads W@ & o
TSI (6600 A) =1 wum fifew fed
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(1) 3300 A
(3) 2200 A

Toreht STecta fdy 91 & & e sy
¥ & gehE &3 2 Rmer 3w B

FfiT A1 @ A PH @R | WA
% fore Frfafea 3 @ = @1 oo 7

2 7 (E foga Sm s @ 2 1) 2
(1) %=(0B

(2) 4400 A
(4) 9900 A

142.

143. 3mhr1 < foreft forg w gaehia &

B = (4x + 2y)i + @y — 22)] +
(7x + 8b2z)k

g fensag I bwiaE 8
1) -6 @2 -4

@® -2 @) =

% & e falde smew g/m &
ﬁl‘lﬁﬁ@ﬁgﬁéﬂE=Eo—ax%
AT WA WET T 2 B, Fef a 0
Wﬁqﬂﬁ%Wx,?ﬂiﬁg(x=O)ﬁ
o & STt o o 3 e o | o g

144.

J: form & 3 3 ot o @ A g R
(1) E/a (2) 2E/a

E a 3E a
3 4 —
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single slit dlffractmn

experiment first minimum for red
light (6600 A) coincides with the
first maximum of some other
wavelength A. The value of A is
(1) 3300 A (2) 4400 A

(3) 2200 A (4) 9900 A

In a certain region of an inertial
reference frame there is a

_)
magnetic field whose induction B

rotating with angular velocity ®.
For this region, which of the

following is NOT correct ? (]—E)
represents electric field)

_)
dt—(oxB

—> - - -
3) VxE=-aoxB

_)
4 VxE=0
The magnetic field at a point in
space is given by

B= (4x + 29)i+ @y - 20} +

(7% + 8bz)k

The value of b is

(1) -6 2) -4
3 —% (4) zero

A particle with specific charge g/m
moves rectilinearly from rest under
an electric field E = E, — ax, where a

is a positive constant, x is the
distance from the point (x = 0) where
the particle was initially at rest. The
distance covered by the particle till
the moment it comes to rest again is

(1) EJa (2) 2E /a
Ea 3E a
3 — @ —
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145.

A non-relativistic beam of protons
passes without deviation through
the region of space where there
are uniform transverse mutually
perpendicular electric and
magnetic fields E and B
respectively are present. Then
the beam strikes a grounded
target. If the beam current is I
then the force exerted by the
beam on the target is (q is the
charge on proton and m is mass.)

_miB _mIE _miIB _miE
1) F="g 2 F="g 1) F="g @ F="g
2 mIB 2 mIE _2mIB _2mlE
@ F=50 @ F=Tp | @ FE @ =T
146. @ IR@ w0 Fod gEeE 8 % 146. A charged particle moves in a

TITE § HUSHIT T T AT 8 | 0 H
TR 37 39 YR 2 T 0 Jah
&1 I R ¥ wew YEFE &7 F
Ffieiosd o o o< & ST R |

helical path under the influence
of a constant magnetic field. The
initial velocity of the particle is
such that the component along
the magnetic field is twice the
component in the plane normal to

AT T % T AT p T frsam the magnetic field. The ratio p/R
R %1 31q9T@ p/R & of the pitch p to the radius R of
1) w2 @ 2n the helical path is
@) 4n @ = 1) /2 @) 2n

3) 4n 4 =«

af afew fnE A = o + 2y) — 37k,

it s n s

147. | 147. If the vector potential X = oxi +
FAM A9 I FQGE AT 8 @ Fdiw 9yj — 3zk, satisfies the coulomb
QO HIAAE gauge, the value of constant a is
(1) 1/2 2) 1 e @1
3) 3/2 4) 2/3 G Lo
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a1 B, =0 €, 98 B, & fgai® R |
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(@) B,=-2B, xy
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4) B,= BO{%—Wz}
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148. In an inertial reference frame

there are two uniform mutually
perpendicular fields : an electric
field E and a magnetic induction
field B. There is another inertial
reference from S' where only the
magnetic field say B' is observed
then B' is given in terms of E, B
and C (speed of light in vacuum) as

iy o

(1) B'= IR 202B2
’ E2

(2) B'=B 1- Csz
| BZ

(3) B'=BA /1—02E2
. [ 1

(4) B'=B"\ /1-55em

The x and z components of a static
magnetic field in a region are
B, = B»® - y9) and B, = 0,
respectively, here B is a constant.
Which of the following solutions
for its y component is consistent
with the Maxwell’s equations ?
(1) B,=B, xy ‘
2 By =-2B, xy

(3 B,=-B, (2-y?)

3
@ B, = Bo{xg - xyz}

150. An electron is decelerated at a

€.

constant rate ‘@’ from a non-
relativistic initial velocity u to w2.
The amount of energy radiated
during the process is (other symbols
have their usual meanings)

e efau p.e?au
(1) 12nc 6me
2 2
u.e“au € e%au
3) 12nc 4) 6me
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