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(B) ̂ 39^ 303^32 3Rcf ̂

(C) R^T-H

(D) ^ t ̂  ̂
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(A) ̂  (gain) ̂  3TKH
^ 3m; ci^ ̂

"I, aqlM<.ia 3^^ ̂  1^ T^cIT t

(B) %3 (gain) ̂  am; Oii^'^
t ^ "S ̂  ̂ ̂;TM t

(C) ■?^^(gain)^3n^15tv#Eftm;,
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(A) fel^dd i^FTcT ^ O.HIdlJ| 1^FM ̂
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Rihci ̂  mikO qr 3dNt^

(A) qH-crfl-(l^< "SRT t
(B) w^l

(C) 3'^my Fl)rd< ̂  t
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^ 3q3qpT ^R^f^id
(A) r^
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PHYSICS

1. The ideal operational amplifier

(OP-Amp) has the following
properties

(A) it has zero input impedance

(B) it has infinite output impedance

(C) it has a flat response over a veiy
narrow frequency range

(D) none of the above

2. The high pass filter has a
Wi

(A) gain of zero starting from zero
frequency upto cut-off frequency,
above which the gain is constant

(B) gain A upto cut-off frequency and
zero gain for higher frequencies

(C) zero gain upto cut-off frequency
gain Aover certain frequencies and

zero gain for higher frequencies

(D) gainAuptocut-offfrequency,zero

gain over certain frequencies and

gain A for higher frequencies

3. Frequency and phase modulation
belong to a class of modulation

known as

(A) amplitude modulation

(B) pulse-code modulation

(C) angle modulation

(D) pulse-width modulation

4. Pulse-Code Modulation (PCM) is a
method of converting

(A) a digital signal into an analog
signal

(B) an analog signal into a digital
signal

(C) an L-ary digital signal into an
analog signal

(D) a natural binary code into an
analog signal

5. The distortionless detection or

recovery of the amplitude modulating
signal from the modulated carrier
can be achieved by

(A) Non-linear rectifiers

(B) Linear rectifiers

(C) Band pass filters

(D) Frequency converters

6. If p and K respectively represent
the volume expansivity and
isothermal compressibility of a
thermod3mamic system, then the

ratio ̂  win represent

(A)

(B)

(C)

(D)

aT

stJ,
dV

dPJt

vlsT^p
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7.

?

(A) Zif^T Una.

(B)
V UnI.,

(c) ir^i
Tlsvj„,p

(D) -Tf^'
Un/u,v

8. ̂ swrMt % toTff % 3i3?nT, ftT=T %
TJop 73^ ;cf^ "I ?

(A) I a =vr^i -P
dV) ar

n I f I -p
.axj

-V

i-i iil=Kf

9. rioilMH

^ ̂J^-3TRJRT ^

(A)

V2mE

/V

(B) =V2mE,

(C)

(D)

3mcIT =>/mK,

10. R^l4I ̂  ̂

^ ̂  ̂  ̂  1^ra%

M>^(rildl t

(A) m^sh)idl41d>d

(B) %*fteT^T*R

(C) ^T#5R

(D) ^ ̂  ̂

11. "^m

(A) a^^b^tc, a?^: p 9^7 ?!: 90°

(B) a = b = c, a = p = 7

(C) a9^b = c, a9!;p = 7

(D) a = b9ic, a=:p?t7

12. ^5trr; ̂

(A) fee

(B) bee WRR)

(C)

(D)
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7. Which one of these represent

the chemical potential |i of a

thermod3mamic system ?

(A) T Una,

(B)
vUna,

(0
tUvAp

(D) -Tv9nJ„,,

8. According to the laws of

thermodsaiamics, which of these

relations is correct ?

/T

(B)
lav

\

=vr^l -p
larL

-p
'ap'

= T

/T

^ap^
= P —

Jt ^arj

9. The phase-space diagram of a linear
harmonic oscillator of mass m and

total energy E will be

(A) an ellipse with semi-minor axis

of length V2mE

(B) a circle with radius -s/2mE

(C) a parabola

(D) a straight line passing through

origin with slope of -s/mK

10. The ensemble of systems in which

eveiy system has equal energy

and whose all quantum states are

equally probable, is called

(A) Microcanonical ensemble

(B) Canonical ensemble

(C) Grand-canonical ensemble

(D) None of these

11. For a triclinic crystal system

(A) a^^bv^c, (x?tp5tY 90°

(B) a = b = c, a=p = Y

(C) a b = c, a p = Y

(D) a = h^c, a = p^y

12. Reciprocal lattice of a simple cubic
lattice is

(A) fee lattice

(B) bcc lattice

(C) simple cubic lattice

(D) none of these

W.
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13.
A  -» ac ^

a = 2i+j b = 2j "f ; o^rst>H

"^TeRj ̂  3iiI^H 3T3^T^ tifel a*

(A) 47ci

(B) 37C1

(C) 2tzi

(D) jci

14. 11^ ̂  Wc^ 4Tg^ t

(A) diJI^wif

(B) ̂

(C) ̂  d<M^wiT %

(D) ̂ M<l^ "5 ̂  ̂  ̂

15. WT ̂  m 3T^f4le1^T ̂  "fe
t

(A)

(B) %

(C) %, ̂ 3r^T^ %

(D)

16.

wrm 1.37 kw ̂  3rM t i ̂

TTRt ̂  3RiRT tfft f
d<M^wf 1 = 6000 At I

IR^RT t ^ ̂ "wn ̂  I

^  ̂)

(A) -1000 v/m

(B) -1500 v/m

(C) -500 v/m

(D) -100 v/m

17. 3n^ q "f^RTO "SKf^T^

VqI, ^HkH^ 3TTt^ Q%i^
t  m wt t

(^ % ^ ̂ TiiT w t) I

^^-^v = 0

%f 3ftT3F^t STTrf ̂  "f^^TT t 3?TcTT

t, 3n^ % ^ W^RDTWF -^iM ̂
3mR ^ ̂ |TT 3ftK Vq«c ̂

KHt 3nif^ ̂  [2 ^
"teHT "I ?

(A)
16q /  n3

Vr

23Q

(B) 1^
45Q

c/

\ *- /

(0
17qU

(D)
16q /  \3

Vn )

45Q c

18. 3TRm™: Tnfg.fert ̂  ̂ I,

■f^RT^ 311414 a = 4 cm 441 b = 2 cm t I
2mW^4':^^^Mll4^H4R4Tt I 4f^
441414^311^ lOGHzt, tft44T4l|st
i%r to45T^4R I
(A) 63.77 v/m

(B) 44.5 v/m

(C) 81.2 v/m

(D) 32.5 v/m
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13. The primitive translation vectors
of a two-dimensional lattice are

a = 2i + j and b = 2j. The primitive

translation vector a* of its

reciprocal lattice will be

(A) 47ci

(B) 3jci
(C) 27ci

(D) Tci

14. The Debye continuum model is
valid for

(A) all wavelengths

(B) long wavelengths

(C) short wavelengths
(D) none of the above

15. At absolute zero temperature,

the semiconductors have band

structure identical to

(A) Conductor
(B) Insulator

(C) Neither conductor, nor
insulator

(D) Semi metal

17. A positive charges q is fired head-on
at a distant positive charge Q (which
is held stationary), with an initial

velocity Vq. It comes in, decelerates
to V = 0 and returns out to infinity.

What fraction of its initial energy

is radiated away ? Assume

Vq«c and that you can safely ignore
the effect of radiative losses on the

motion of the particle.

16. On the surface of earth we receive

about 1.37 kW of energy per square
meter from the sun. Calculate the

electric field associated with the

sunlight (on the surface of earth),
assuming that it is essentially
monochromatic with X = 6000 A.

(A) -lOOO V/m
(B) -1500 v/m

(C) -500 v/m

(D) -100 v/m

(A) 23q1,c

(B)
45qU J

(C)
ivqU

(D)

18. An air filled rectangular waveguide

of dimensions a = 4 cm, b = 2 cm

transports energy in dominantmode

at a rate of 2 mW. If the frequency

of operation is 10 GHz, determine
the peak value of the electric field

in the waveguide.

(A) 63.77 v/m

(B) 44.5 v/m

(C) 81.2 v/m

(D) 32.5 v/m

4022-A [ P.T.O.



19. 100 MHz"^ 3Tfrf^T^

70 "I 3^ 3 rad/m ̂  t I

■# "sife 3^^ 3rf^Tfte ^rrfciT
^ WTT^ i
(A) 334.2 nH/m ; 68.2 pf/m
(B) 144.5 nH/m ; 86.2 pf/m
(C) 330.2 nH/m ; 73.2 pf/m
(D) 332.5 nH/m ; 68.2 pf/m

20. tlHH SRT^fqR ^
Pr = 1 t I Gr3^:(B^TO
■2lf^ E = SOTie''-'"''^''^ az — cWT
H = 1.0eHi A

m

m

(A) 8, 10^ rad/sec
(B) j^.lO^rad/ sec
(C) 30, 10® rad/sec
(D) 16, 10® rad/sec

21. ^ "^Kldl ftT=T
%  3q^ ̂  ^STTcTT t
(A) ^ "^^ci^cTT
(B)

(C) ic)"clK^I ^
(D)

22. ^ ^ % ■feHcT ^ ^
%, 3% ^jfRIT "t
(A)

(B)
(C) -fMtoi
(D)

23. dmniTm%sihrt RnRifed
%  ̂ TPftn ̂  en4T ^ "I
(A)
(B) % cT^, ^ % "TFR "S
(C) l^^fcT % ̂ rm % feri
(D)

24. TTFH % 3Tra^
TRft/^lM t
(A) ^Mld^yi ®i|®
(B) ^ (5cilRii^) 0^
(C) -^m

(D) dnO'+d ^nft

25. 3^T^liiHcri 3TMl4)ld< ^

(A) dlei^d 3T^4>N< t
(B) W ̂  3TiMl4>ld< itcIT t
(C) '9R 3h^^H)N< ^ai "t
(D) W 3TH<4toR ̂  t

(A) W9^
(B)

(C)
(D) ^ ̂  ̂  RR

27. ^ 3T5grsRfiRi ̂  ̂STTcTT t,

(A) 3^ j^dilildd ̂  ̂TR ̂  ^ t
(B) 3^T% fedipRi ̂  tth ̂  ̂  t
(C) 39^ WPTTft^ 3^ WfT I
(D) 3^RiT c^csbM 3^ ̂  t

4022-A 8



19. An air line has a characteristic 23.

impedance of 70 and a phase
constant of 3 rad/m at 100 MHz.
Calculate the inductance per meter
and capacitance per rrieter of the
line.

(A) 334.2 nH/m ; 68.2 pf/m

(B) 144.5 nH/m ; 86.2 pf/m

(C) 330.2 nH/m ; 73.2 pf/m

(D) 332.5 nH/m ; 68.2 pf/m 24.

20. In a homogeneous non-conducting
region, where = 1. Find the value

iftot-—y| V
of Gj. and CO, if E = 30jie^ ^ ̂  a.z —

and H =
m

(A) 8, 10^ rad/sec 25.

(B) , 10^ rad/sec

(0) 30, 10® rad/sec

(D) 16, 10® rad/sec

21. The Chi-square distribution is mainly
used to test 26.

(A) Independence of attributes

(B) Non-parametric tests

(C) Analysis of variance

(D) All of the above

22. The transducers that are self-signal 27.
generating are known as

(A) Passive transducers

(B) Active transducers

(C) Secondary transducers

(D) Primary transducers

Apart from temperature
measurements, thermistors can also
be used for

(A) measurement of power at high
frequencies

(B) measurement of level, flow and
pressure of liquids

(C) vacuum measurements
(D) all of the above

The quantities to be measured in
vibrating system are

(A) Displacement

(B) Velocity

(C) Acceleration

(D) All of the above

An operational amplifier is a special
type of

(A) Volt^e series feedback amplifier

(B) Current shunt feedbacdc amplifier

(C) Voltage shunt feedback amplifier

(D) Current series feedback amplifier

Two vectors (()j and
orthogonal if their

(A) vector product is zero

(B) scalar triple product is zero

(C) scalar product is zero

(D) vector product is unity

A square matrix is said to be
non-singular if

(A) its determinant does not
vanish

(B) its determinant vanishes

(C) it does not possess a reciprocal

(D) it does not possess an inverse

4022-A [ P.T.O.



28. ^ ^ ^
"t, "t 1%

(A) cf^ ̂  "t

(B) ^ ^ t

(C) ̂  W< t

(D)

29. 3^^ M41«b<ui ̂  ftj={ ̂  oTO ten

^arrar"!, "p' ̂^cn <:l41«*iiy| ̂

(order) % I

(A) xV + 315^+ (x^- pV = 0

(B) xy-^^{x^-p^)y = 0

(C) xV + 5qr'-(x^-pV=0

(D) xV-xy'-(x^-pV=0

30. 3m 5iiT %

^ + P(x)y = Q{x) tBTO-f^iFTTt I
dx

iE ^ B^sncfhr ^ "9

oqcKl % 1^ 3?m^ ̂  "t

(A) P(x) = 0

(B) Q(x) = 0

(C) Q(x) = l

(D) P(x) = 1

31. wn^ ̂ ^
I

(A) "fc^RT (arsftyr ̂ >t)

(B) 3fTT^^ "^>1^

(C) (A)3^:(B)^

(D) (A) 3^^ (B) ̂  ̂ ̂  ̂

32. dridft^ 1^ s ̂  HR ̂2

m mR^jiw t I

(A)

(B) tf^-Trf<3Rik

(C) 3mR

(D) ̂ ftiR3mm
BS@

ai

33. WT (3rirmRRK 1^) ̂

WTT^ 3R^Sn

(W^TRRI^) I

(A)

(B)

(C)

(D) aM^l^^M, aihiWm

34. 3cqR ̂  % fen RnlcdRdd ̂  ̂

1^RT^ arm^TOT t ?

(A)

(B)

(C)

(D) N^l^l ̂

35. t 3ifei?n ̂  3TTqf^

(A) 3cy*T

(B)

(C)

(D)

4022-A 10



28. If the scalar triple product of three

vectors is zero, it indicates that

(A) the three vectors are coplanar
(B) the three vectors are mutually

perpendicular

(C) the three vectors are parallel to
each other

(D) the three vectors are

non-coplanar

29. The Bessel's differential equation is

represented by, where "p' is order
of Bessel's equation

(A) xV + xy' + (x^ - p^)y = 0

(B) xV-x/H-(x^-pV = 0

(C) xV + Jqr' - (x^ - p V = 0

(D) xV - x/ - (x^ - p^)y = 0

30. A linear equation of the first order
dvIS written as — + P(x)y = Q(x).
dx

In order to make this equation

homogeneous, the condition is to put

(A) P(x) = 0

(B) Q(x) = 0

(C) Q(x)=l

(D) P(x) = 1

The likelihood of finding the electron

does not depend on in

the hydrogen atom.

(A) azimuth angle

(B) zenith angle

(C) both (A) and (B)

(D) neither (A) nor (B)

31.

32. The value of intrinsic spin quantum

number s of is an outcome of the

(A) Stem-Gerlach experiment

(B) Davisson-Germer experiment

(C) Photoelectric effect

(D) Zeeman effect

33. Helium atoms in singlet states

(antiparallel spins) constitute

and those in triplet states (parallel

spins) constitute

(A) parahelium, orthohelium

(B) orthohelium, parahelium

(C) parahelium, parahelium

(D) orthohelium, orthohelium

34. Which ofthe following is not required

for generating laser ?

(A) active medium

(B) resonator cavity

(C) pumping mechanism

(D) source of light

35. In which of the following processes,

an incident photon is not required ?

(A) spontaneous emission

(B) stimulated emission

(C) absorption

(D) all of these

4022-A 11 [ P.T.O.



36. 1000 Watt/m^% Solar
3PTP^?ff "^0.4 emissivity

black body % emissive power

400 W/m^% 3I3?IK^T|f I ^

11^41 RjtD ^ ^ ?

(A) 940 W/m^ Hga
(B) 850 W/m^
(C) 760 W/m^

(D) 670 W/m^ 40.

37. -M

(electronic configuration) %
(exclusion) ^ %&
"^Inr t ?

(A)

t

(B) wn^ % 3T^ % 3q-m
(sub-levels) ̂  ̂*04i «ioiai ̂

(C) ̂  WTT^ % 31^ (energy level
and sub-levels) 3)^ ̂  c!^ 41.

(D) ̂  % 3T^ %

38. % 3n^ ̂  arftfi^cmr TO

iVlt,^3^*fhR (^#) ̂  3iP(?^ddl

lA(10"^°m) % ? h = 6.625 x 10"^^ Js 42.

(A) 5.30x10"^^ kgms"^

(B) 5.28x10"^^ kgms"^

(C) 4.91x10"^^ kgms"^

(D) 4.9x10"^^ kgms"^

39. ̂  (Tunnel effect) PlHRiRad

t  aim ̂  ̂zmsmto ^

?

(A) MwT

(B) MlI24)d

(C) 3Hpif?^aai ̂  1^1^[RT

(D) ̂  siMKrH

Rnfei^d t OTtet ̂

TTR Wt ?

(A)

(B)

(C)

(D)

•AA
2k dt

i 9

h 9t

-•A A
27c ax

-ih^A
dx

1^3TPnift ^ ̂  ^

ftj=T ̂  "gRT %4T WT t

(A) SO(2)

(B) 0(3)

(C) SO(l)

(D) SO(3)

aft^ M®hK % ̂ ̂ aif^i^

4tT ^ ai?R %4T mn "t, eft

(A) a^ sfJiT ̂  3™: ̂  ^ t
(B) a^ ̂  "Sim ̂  tai: t
(C) ^ 3Tm ̂  tiR ̂  t
(D)

4022-A 12



36. Solar radiations of 1000 Watt/m^ 39-
is incident on a grey opaque

surface with an emissivity of 0.4

and emissive power of black body

is 400 W/m^. The radiosity of
surface will be

(A) 940 W/m^

(B) 850 W/m®

(C) 760 W/m^

.  (D) 670 W/m^

37. How does the Pauli exclusion

principle affect the electronic

configuration of an atom ?

(A) It determines the number of

energy levels in the atom

(B) It determines the number of

sub-levels in the atom 41,

(C) It determines the arrangement
of electrons in energy levels
and sub-levels in the atom

(D) It determines the total number

of electrons in the atom

Tunnel effect can be explained on
the basis of

(A) Schrodinger equation

(B) Particle in a box

(C) Heisenberg's uncertainly
principle

(D) De-Broglie wavelength

The energy operator in one
dimension is

(A) iAl
2k dt

(B) lA
h dt

(C)

(D)

h d

2k dx

-ih^A
dx

The set of all rotations in three

dimensional space forms a group
denoted by _ __

050

Wl(A) S0(2)
(B) 0(3)

(C) SO(l)

(D) SO(3)

38. What will be uncertainty in the

momentum of an electron, if

uncertainty in its position is

lA(10"'°m) ? h = 6.625 x Js

(A) 5.30x10"^® kgms"^

(B) 5.28xl0~^®kgms"^

(C) 4.91x10-2" kgms"'

(D) 4.9x10-2= kgms"'

4022-A 13

42. The sum or difference of two or

more tensors of the same rank and

type is
(A) A tensor of a higher rank and

type
(B) A tensor of the same rank and

type
(C) A tensor of the lower rank and

type
(D) A tensor of the product of the

ranks
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43. WJT ̂  ^ ̂ ftHcid 47.

Rh-^l "^TRIT "I

(A) r(cos0 + isin0)

(B) r(sin0 + icos0)

(C) r(cos0 - isin0)

(D) r(sin0 - icosG)

44. Jf(x)dx = ̂̂ ^[f{a) + f(b)]
2

a

WRT "I

(A)

ird
(B) "RFRRf - fm

(C)

(D)

45. 3?3iTR WT ̂

(A)

(B)

(D)

46. 1^ %=iWteT ^ ̂ 3T^

c4lclM<u| % lOT 3TT^-3[^ ̂  t

(A) ^

(B)
HffiH

(C) icjet ^

(D) ̂  -di-JiI 3^ ̂ ^

4022-A 14

iTT^-li^teT t

(W "HxM % FRF5J 3iaf f I)

(A)
j

(B) z = Y.e-^^'*^>y'''''
j

(C) Z =
j

(D) Z = Se-'*"'/''"''
j

Z =

Pi«+>N

^ 3H% W ^

(A) K,ln(He-=*T)._|g_
(B) KBln(l + e"^^*^«'^)

(0 K.to(l-e-=-^')»jj^^^
,D|

(Maxwell-Boltzmann) % 3Hj«K "^irf

gi) ^ srra^cIT "I TRT
rip I)

(A) gi»n.

(B) gi«n.

(C) gi = ni

(D) gi-^0



43. A complex number in polar form is
expressed as

(A) r(cos0 + isin0)

(B) r(sin0 + icos0)

(C) r(cos0 - isin0)

(D) r(sin0 - icos0)

44. The integral

|f(x)dx = ̂[f(a) + f(b)] is
a

known as

(A) Simpson's rule
ird

(B) Simpson's — rule
3

(C) Trapezoidal rule

(D) Newton-cotes method

45. A simple procedure for estimating

the truncation error is called

47.

si

(A) Interpolation

(B) Extrapolation

(C) Linear interpolation

(D) Runge-Kutta method

46. Any system of a canonical

ensemble can exchange with its

environment

(A) particles only

(B) both energy as well as

particles

(C) energy only

(D) neither energy nor particles

48.

The grand canonical-partition
function is given by
(where S3mibols have usual
meanings)

(A) Z =
j

(B) 2 = 26-'"'''®''''''''''

(C)

(D) Z =
j

If Z = e^®"^ + e"^®'^be the partition
function of a single two-energy level

system in canonical ensemble,

then the corresponding entropy

would be

(A) + +

(B) +

(C)

P)
2€/T

(l + eW)

49. Quantum statistics behaves as

classical (i.e., Maxwell-Boltzmann)
statistics, if

(where g. is the degeneracy of

the i'^-energy level and n^ is the
number of particles in that level.)

(A) g^»n.

(B) gi«ni

(C) gi = n,

P) gi^O

4022-A 15 [ P.T.O.



50. ^ B ̂  WT T ̂  3TF?cR V

2

ctiUpl % l^^jPT gKI <lrM-H ^'11

(A)
HN . .
•^sinh
V .KbTJ

liN ,
— tanh

(
V IKbT;

^tanhfKeT^
V Ub>

i—coth
^KbT^I

V ^tiB J

51. 3n4^ % 313HK, ̂  ̂

(A) 1050^

(B) 24835

(C) 3300

(D) 2000

S$l5l

52.

(A) 1^5114)

(B) THF™r^

(C)

(D) ft^i-fl

53. TiR%

(A) % 7R5RT %

(B) % 3i^?Rr %

(C) ̂
(D) ̂

54. MRdk ^ 4>l4shM % ̂  c^i^chK t

(A) ̂ .■^. -TO
(B) teirmrnrl
(C)

(D)

55.

(A) Ud

(B) uud

(C) US

(D) SSS

56. StcPfrT I== ^

(A) 0.75

(B) 0.85

(C) 0.65

(D) 0.55

57. it wf ̂  ^ ̂  ̂  itn W 3tA

(A.i

P' 3^

(C) f

I
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50. The magnetization produced by the
system of N non-interacting spin-

half particles contained in volume
V at absolute temperature T, in a

magnetic field B is

(where |i is the magnetic moment
of a single spin.)

(A)

(B)

(C)

(D)

pN . ,
•^smh
V vKbT,

— tanh
V

u— tanh
V

coth
V

^B

KbT

KbT^
,HB J

51. According to Aiyabhata, diameter
of earth is

(A) 1050 Yojanas

(B) 24835 Miles

(C) 3300 Yojanas

(D) 2000 Yojanas

52. Brahmagupta was a
(A) Biologist
(B) Chemist
(C) Astrologist
(D) Astronomer

Wi

53. C.V. Raman found that sea looks

blue due to

(A) Diffraction of Sun light

(B) Scattering of Sun light

(C) Absorption of Sun light

(D) Reflection of Sun light

54. Main architect of Indian Atomic

Energy Programme is

(A) C. V. Raman

(B) Vikram Sarabhai

(C) Homi Bhabha

(D) S.N. Bose

55. Quark content of Hadron is

(A) Ud

(B) uud

(C) US

(D) SSS

p dx
56. The approximate value of I =

Jl + X

using Trapezoidal rule is given by

(A) 0.75

(B) 0.85

(C) 0.65

(D) 0.55

57. Two dices are thrown. The

probability that the sum of the

dice is seven is

(A)

(B)

(C)

(D)

j.
7

J_
36

2

7

j.
6
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58. "0^ "afe^rr "S ̂  wi %

^  t, ̂  ̂ 3rf^

3™: ̂ ^nrar t

(A) 3TBcm

(B) 1^ 3rf?F2TT

(C) "^R yish^l

(D) iWit^3rfsF^

59. i^a<"i "Snf^RKTT fta<'J| %

(A) ̂ TcIcT

(B) 3ra^ ^ ̂

(C) ^T?Rn^ 3RmcT ^ ̂

(D) dnO^w ^ "^rff

60. i2if^t 1^^

^ ̂ ̂ yiRl^dl ̂

M *%0

PI "^o

P)

P) Xa

61. 3HTM\:iHd iJ.Ml4)W<

Fi3S3if^ 1 Kn cmr 5rf^
100 Kn f I ^ ̂ ^ ̂
TH ^'11 I

(A) 1,00,000

(B) 1,000

(C) 101

(D)

62. TTTighsftdy^ if 3#^ ̂

iJllPtd ihiT f I

(A) tsiT (^)

(B) ̂  ^ i'^t^)

(C)

(D)

63. -m GaAS ^ ̂ W<T

3Tte^ jRiRT: 3^

1

(A) 15%, 11%

(B) 11%, 15%

(C) 10%, 5%

(D)

64. ̂  s?T^R5Xf^
W i^, ti^hcil "I
^tigclldl "t I

(A) ̂ TTcR^^

(B) im

(C)

(D)
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58. A random process whose statistical

characteristics do not change with

time is classified as

61. A non-inverting operational

amplifier has input resistance of

1 KO and feedback resistance of

100 KO. Its closed loop voltage

(A) discrete random process gain would be

(B) stationary random process
(A) 1,00,000

(B) 1,000

(C) weakly stationaiy random process (C) 101

(D) ergodic process (D) None of these

59. Poisson distribution is the

probabilily distribution of a

(A) Continuous random variable

(B) Discrete random variable

(0) Both discrete and continuous

random variables 051®

(D) None of the above

60. 12 bolts are defective out of total

600 bolts. The probability of

finding non-defective bolt out of

these is

(A) Tso

P) %

45.(C) '50

P) Xl2

62. A microprocessor essentially

consists of

(A) Random Access Memoiy (RAM)

(B) Central Processing Unit (CPU)

(C) Both RAM and CPU

(D) None of these

X,
63. The maximum efficiency obtained

in silicon and GaAS solar cell, is

and respectively.

(A) 15%, 11%

(B) 11%, 15%

(C) 10%, 5%

(D) None of these

64. The maximum power that a

transistor can handle without

destruction is known as

(A) Power rating

(B) Power efficiency

(C) Power gain

(D) None of these
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65. ̂  ^ ̂ ̂

^ t WT ̂iM^<ui ̂

(A)

(B) iii
(C) wt'ii-

(D)

66. <|Tll=t)K ̂  ̂ HRst>Hl ̂

% ̂  3TFjpf % 3^
ii^ % ^ ̂ ̂

(A) 0°

(B) 90°

(C)' 180'

(D) 270'

67.

cHI-riH % ̂TR

3^1 I I

(A) 2, 1

(B) 3, 1

(C) 4,2

(D) 3,2

68. aijqm t

(A) kg/C^ TTNT ■^n?TT

(B) C/kg^TTRTWT

(C) J/T'^^TMWT

(D)

69. 1^ 3T^ %
(A) ^ ^

(B) (l^iiHd 3TqR«n^ B^TR ^ ̂  ̂  f,
^ter 3T^^8niT "gkft "f

(C)
ffepRT ar^^STR =T^ f

(D) ffeR^3R^2n^3ftl^3ra^?Tl^#?ft

70.

% 3^11 ^ WT ^ 313^
11 mRuIHW^MI^ >.s^ X,^TM eM^
sRRT: "ter 3;ftc ^rfrRd^ ^ W^

?

(A)
(B)
(C)
(D)

^O " ̂S ~ ^A

^O ^ ^S ^A
^A *■ ^O ^S

71. ^ ̂  ̂rrf^ 3Rf T ̂
31^^ ̂ 41®h<ui t (^ F W ̂  3TTdftcT

V 3?ra p ̂  "I I)

(A)

(B)

(C)

(D)

dT ^
— = F- V
dt

dT ^ ;>
— = F-P
dt

dt
= Fxv

dT
— = F xP
dt
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65. The device having large area

junction close to surface capable

to deliver power is called

(A) Solar cell

(B) Photo electric cell

(C) LED

(D) None of these

66. The angle between the magnetic

moment vector and orbital angular

momentum vector for an orbiting

electron on a circular path is

(A) 0°

(B) 90°

(C) 180°

(D) 270°

67. The values of the principal quantum

numbers corresponding to Hp line

of Balmer series are and

respectively.

(A) 2, 1

(B) 3, 1

(C) 4,2

(D) 3, 2

68. The gyromagnetic ratio is

(A) measured in kg/C

(B) measured in C/kg

(C) measured in J/T

(D) unitless

69. In the case of a molecule

(A) both rotational states and
vibrational states are

equi-spaced

(B) rotational states are
equi-spaced, but vibrational
states are not

(C) vibrational states are
equi-spaced, but rotational
states are not

(D) rotational states and
vibrational states do not exist

at all

70. A radiation of wavelength Xq is
incident on a molecule and it

experiences Raman scattering. As
a result, we get stokes line and anti
stokes line at wavelengths and
respectively. The three wavelengths
are related by

(A) A,o = A.g = X^

(B) A,q > A,g > X^

(C) A,q < A,g <

(D) A,^ < A,q < A,g

71. The differential equation for kinetic
energy T of a particle with constant
mass is (where F is force applied, v is

- the velocity andp is the momentum
of particle)

(A)

(B)

(C)

(D)

dT ^ ->
— = F-V
dt

dT
— = F-P
dt

dT ^
— = F XV
dt

dT ^
— = F xP
dt
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72. 3ira?f

I

(A) 2

(B) 4
(C) 6

(D) 9

73. ^ ̂ 3rar!f t ?

^5^ 3Tl^iRT

(A)

3R^2n3it ̂  3E[^ f

(B) ̂  1¥m % ̂  (objects) ̂  l^rfcT
^ ̂ ̂ ̂PTT^ itcTT I

(C) ̂  ̂ 3TT^JRT"? "Sc^ 3?f^

(D)

74. wfcr^t

(A) ^ BS0

(B) ^ S^
(C) ^

(D) 3qdM^

75. AWB5?iRT: 0.1c^0.9c%T

^ Jllci^fld t I A ̂  B % ̂  e/m

313TO (^ C-3IW ̂  e-#^ ̂

3n^ ̂ m-#^ ̂  Si^MMH I I)

(A)

(B) A%fe^Bt^-^

(C) B%1^A^t^'^

(D)

76. 1 ̂  =

(A) 10 fm^
(B) 1000 fin^
(C) 100 fm^
(D) 100 m^

(A)

(B)

(C)

(D)

% sirH^H78.

(A)

(B)

(C) ̂
(D) 'IIHl 1^<"I

79. ̂  (a) ?
(A) ^oi\i\H 3ft^ WIT5 ^ 2 ̂

(B) S^oilHH "^iw ̂  2 3^1 HiHl^ "^TW "S

(C) ^ 4 sftr WT^ ^
Wrt

(D)

80. ^oqiTH ̂
0.030376 amu f I ^

"I

(A) 28.3 keV

(B) 28.3 MeV

(C) 28.3 eV

(D) 28.3 J
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72. The moment of inertia tensor has

independent components.

(A) 2 ,
(B) 4
(C) 6

(D) 9

73. Which of the following statement is
wrong ?
Phase space

(A) represents all possible states of
physical system

(B) it includes both the position and
momentum of system

(C) each unique state corresponds to
a point in this multidimensional
space

(D) none of the above

74. The force acting on the particle in
the rotating frame of reference is

(A) the real force

(B) the centrifugal force

(C) the coriolis force

(D) all of the above

75. Two electrons A and B are moving

with velocities 0.1c and 0.9c

respectively. The e/m ratio for

electrons A and B will be (where c
is velocity of light, e is electronic

charge and m is electronic mass)

(A) equal

(B) smaller for A than B

(C) smaller for B than A

(D) zero for both A and B

76. 1 Bam =

(A) 10 &n^
(B) 1000 fm^
(C) 100 fm^
(D) 100

77. Which statement is true regarding
nuclear forces ?

(A) Range is very large

(B) Depends on charge

(C) Weak forces

(D) Range is very small

78. A neutron decays into a proton
with the emission of electron and

(A) Photon

(B) Anti neutrino

(C) Neutrino

(D) Gamma ray

79. Which statement is correct about

alpha (a) decay ?

(A) Mass number and atomic
number change by 2

(B) Mass number change by 2 and
atomic number by 4

(C) Mass number change by 4 and
atomic number by 2

(D) None of these

80. Mass defect of Helium nucleus is

0.030376 amu. Binding energy of
Helium nucleus is

(A) 28.3 keV

(B) 28.3 MeV

(C) 28.3 eV

(D) 28.3 J
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81.

^ 0.91A t I^ 54eVTTfcR^%
^ I^d ̂  )Ji4M^ felT t I

■^t 0 = 65°"^ principal maxima "STM
l "^cn^ (n=

^WT^Wltsjfwt ? Sin 65° = 0.91
(A) 1.66 A
(B) 16.6 A
(C) 0.67A
(D) 1.67A

82. T3!^ ^ ̂ ^ % 1^,
(dispersion relation)

hk^to =-^t, ̂ ™ ?
(^ CO, TO ̂  3T1^ cWT k
wave vector % I (k = 2^j^ h- mSw

(A) u = ook
CO

(B)

(C) u = cok^

(D) u = ̂

83.

^^TTR O.leVt I
^ ̂  ^ ̂  3n^ ̂^TT
^ ?
(A) 7xlO^^Hz
(B) 5.6xl0^^Hz
(C) 5.6xl0^^Hz

84. (one dimension) ^
1^ V(x) = ax® %3mR ̂  ^ W t I

a y.'=b "f^rd^ (real constant)
t I Slfe? n value %

E„, n ̂  anftcT f ?
(A) E^-n^
(B)

(C) E„-n^
(D) E„-n^

85. ^ ^4icb<ui 5 relativistic
rest energy"^ «ti<cii "I, rft
hR^jiih ^ eft 4vTTi4-Tfti^ (Klein
Gordon) ^ t,
Rnf^fed W^4ent ?
(A) 3HPtf?=lddl 4H41^<ui
(B) WTWT
(C)
(D) sw<.i«t>

(D) 5.4xlO^^Hz

86.

Ujj = -2Jg Sj Sj^ ^ ■^TTeft "I,
J  t
(A) ^31
(B) ^ ̂Hlc+>dH
(C)
(D)

87. "I
(A) WTPft^rW^
(B)
(C) 3FifeReff1^
(D) 3rftmfffMlT
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81. The inter atomic distance for a nickel

ciystal was found to be 0.9 lA. When
the electrons with kinetic energy 54 eV
were scattered, the principal maxima
in first order (n = 1) occurred at 0 = 65°.
What is de Bro^e wavelength fi*om
the following ? Sin 65° = 0.91

84. An one dimensional particle is

moving under potential given by

V(x) = ax^, where a is a real
constant. For large value of 'n\

the quantised energy levels are

dependent on which value of n ?

(A) 1.66 A p]|B (A)

(B) 16.6 A (B) E„~n^
(C) 0.67A

(C)
(D) 1.67A

(D) E, - n/2

82. What will be the phase velocity
of a freely moving particle having

hk^
dispersion relation co ? (where

2m

CO is angular frecjuency and k is

wave vector, f k = J > h-Plank's
constant)

(A) u = (ok

(B)
CO

u = —

k

(C) u = tok^
CO

(D) U =

83. The energy of a linear harmonic
oscillator in third excited state

is 0.1 eV. From the following
which will be correct frequency
of vibration of linear harmonic

oscillator ?

85. If one attempts, to include the
relativistic rest energy into the
Schrodinger equation, the result is
either the Klein-Gordon equation
or the

(A) Uncertainty equation

(B) Wave function

(C) Delta equation

(D) Dirac equation

86. Total energy of a system of two

atoms is expressed as

Ujj = -2Jg Sj Sj. Here, is termed as

(A) Line integral

(B) Sine integral

(C) Exchange integral

(D) Cosine integral

(A) 7xlO^^Hz (A) Isothermal process

(B) 5.6 xlO'^Hz (B) Isobaric process

(C) 5.6 xio^'^Hz (C) Irreversible process

(D) 5.4 xlo'^Hz
(D) Reversible process
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m

88. ^ ^ 3mT^ ̂  TTR^

"S, "t

(A) ZT?q I

(B) ̂ I^ II 3TfcRra^

(C) arfcF^M^

(D) ^

89. n = (NNJ^ e-Ei/2kBT ̂  ̂
f^^l ̂ icll %

(A) ̂ ite# ^ WT

(B) 5?^ ^ ihsn

(C)

(D) ^ wm\

90. 1^ 31351^^ ̂I^%1^Zpara=C/T,

^ ̂ R'4dk c^TT^ ̂  t
3iH-fl NIHlPl-^ Tlfir Yf^McT "f)

(A) HoNjiVs

(B) HoNnVsk

(C) UoNV/3k

(D) HoNV/3k

91. "f^n'^WT^3tecr3n3 2 X 10"® sec
t, ̂  ̂ 2.994 X 10® t I

"qr

?

(A) ̂ pmeoo^

(B) wm 6000 "to

(c) epmosoo^

(D) ̂ pm 20000^

92.

3n^ % ̂  % feir (^ T Tjf^
^  3?f^ i^>i^ ̂  A

I)

(A) L = T + q(j) + qv ■ A

(B) L = T-q(t.-qv-A

(C) L = T-q(j. + qv-A

(D) L = T + qcj) - qv - A

93. 5[sRR^1^^-9'^^^3RWT

■# 3=T% s^oZRR ^ ^

(A)

(B)

(C)

(D) 4iU|lcMch^t

94. 3r^t^ ^ ^
!

(A)

(B) 3TPIIR

(C)

(D)

95. 3l^t^ KRft
^ ̂ 3Te^ ^

t ?
(A)

(B) ^ Riq^cl 3Tf^
(C)

(D) aiHMH
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88. The superconductors which strictly

follow the Meissner effect are called

(A) Type I superconductors

(B) Type II superconductors

(C) Hard superconductors

(D) None of the above

89. The expression n = (NNJ^^ g-Ej/skBT^
represents, number of

(A) Schottl^ defects

(B) Frenkel defects

(C) Rayleigh defects

(D) Weins defects

90. In paramagnetic materials Xpaia ~
where curie constant C is equal to

(All symbols have their usual meaning)

(A) HoN(lV3

(B) RoV/3k

(C) ^loN2^l'/3k

(D) HoN^n/Sk

91. The average lifetime of a n meson

is 2 X 10~® sec and has a speed of
- 2.994 X 10® m/s. What distance
can meson travel with respect to

an observer at earth ?

(A) Approximately 600 meter

(B) Approximately 6000 meter

(C) Approximately 9500 meter

(D) Approximately 20000 meter

92. The Lagrangian for a particle

of charge q and moving in an

electromagnetic field with velocity

V is (where T is kinetic energy, ̂  is

magnetic scalar potential and A is

magnetic vector potential)

(A) L = T + q(i) + qv-X

(B) L = T - q(j) - qv • X

(C) L = T-q(|) + q^-X

(D) L = T+ q(t)-qv-X

93. In an elastic collision oftwo particles,
the linear momentum of their center

of mass in center of mass reference

frame, is

(A) zero

(B) not zero

(C) positive

(D) negative

Wi

94. The scattering cross-section has
dimensions of

(A) area
(B) volume

(C) solid angle

(D) length

95. In Rutherford scattering, which
quantily is primarily responsible
for deflecting the alpha particles ?

(A) The kinetic energy of the alpha
particles

(B) The electric charge of the
nucleus

(C) The mass of the alpha particles
(D) The temperature of the

environment
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96. ^ ̂  ̂ ^^dldl t

(A)

(B)

(C)

(D)

97. IsbWd % 1^ 3PiW ̂  ̂  t

(A) X-M

(B) ̂ 3R7RT

(C)

(D)

98. mgd ̂  3mm t

(A)

(B)
^mT3Tf 3Tdn-3IOT ̂  f

(C) oM[^|^<ui
(D)

99. [^4W%3q3?m%^r-^id^di
a t (mft B%?r 3mnf^ Tifir ̂

"1)

(A) ne^A,/V3mkT

(B) ne^kT

(C) kT/0

(D) ne^Ro/V3kBTm

100. ^

t  ®S@
(A)

(B)

(C) %
^RT

(D) ^ ̂

101.1^3mh^fsR2n^^'^1^RT^3Tmft^

3J^ u mn smicH v ^ wt t m ̂

(A) p = 2
3

U

LVJ

« -I V

,c, P=| H

(o,

102. ^ 3jl^-0il^H % tefTcT

% 3g?m "OT ̂  l^^im

Km.s.) W ̂  ̂  ̂
/3

(A) x,,^.3.cct

(B) X,.m.s.«^t

(C)

P)

.-K

/2

103. fer-^ % ^ "Wt ta^r ̂

ioRTM (D) "^tcTT "I

(A) 3ftmT 3?™ % mn^qicft

(B) 3ftmr wr 31™ % mf % mnjRkfl

(C) 3ftmT ̂  3t™ %

(D) WT3T™mMc^^Rm
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96. The quantum of energy in lattice,
vibration is

(A)

(B)

(C)

(D)

Photon

Magneton

Phonon

Graviton

97. The rays used for crystal diffraction
are

(A) X-rays

(B) Visible light

(C) U.V. rays

(D) Infra-red light

98. Kronig-Penney model is based on

(A) Diffraction

(B) Periodic weUs separated by
rectangular barriers iii crystals

(C) interference

(D) Fermat's principle

99. Electric conductivity 'a' according
to Drude-Lorentz principle is (All
symbols have their usual meaning)

(A) ne^X/V3mkf

(B) ne^kT

(C) kT/e

(D) ne^Ro/x/Sk^Tta

100. In ferromagnetic materials
magnetization is, due to
(A) Domain growth
(B) Domain rotation
(C) By domain growth and domain

rotation both

(D) None of the above

101. The pressure for a non-interacting

Fermi gas with internal energy U

and volume V at temperature T is

lA) P=|[H

(=1 p=i(r

(D| P.ip
^  ' 2lv

102. In Einstein's theory of Brownian

motion, the root-mean square

displacement (x^. g) of the particle
depends on time elapsed (t) as

(A) X,m,3.oc

:  (B)

/a
P)- t

103. In the perspective of random-walk,
the diffusion coefficient (D) of a
system is

(A) proportional to the average step
size

(B) proportional to the square of
the average step size

(C) inversely proportional to the
average step size

(D) independent of average step
size
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104. ^ ̂ -m

"3?I% "fefTT

(A) 3ri?to ̂  U t

(B)

(C)

(D) H t

105. ■^-3T1^:^TEI^ TITR m t
"f^Rrd ̂  WT ^

(A) ^ % Rchlij ^'tjRd ite
3T^^8tt ̂  "HF?! =t>icll

(B) -ii^dH «1
^ ̂Ffki FW t

(C) %n=if % ^ ^ 3ra^
^T@JT "^UlR ̂ 3Rf^TcT "itrT S

(D) %TH 3Tta^ ̂  ^3TH ̂  ̂
WWR^f

106.

^sncTT"!
BgB

(A)

(B)

(C) ^ (^7^ ̂ )

(D) ^swFlk ^rmrfef ^

107. 3rf^ ̂  110.2 ^ ̂  TFR

5.3 A^M^^'IFF I^WFI^±0.2 V

^± 0.06A#3#f^^sFiRT:t 1 3^cT:

^ ̂  3#f^^cTcTT #rft

(A) +6.9W

(B) ±6.7W

(C) +7.2W

(D) ±6.3W

108. ^ WMT 20 ̂  ̂  t, eft ^

,-.m

(B) s = (E^
n-1

(0 s =_ Ed=

(D) s =

n(n-l)

n!
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104. A thermodjmamic system at

. constant temperature and

pressure will be in stable

equilibrium if its

(A) Internal energy U is a minimum

(B) Gibb's potential G is a ininimixm

(C) Helmholtz free energy F is a

minimum

(D) Enthalpy H is a minimum

105. Bose-Einstein condensation

temperature refers to the

temperature below which

(A) an assembly of bose gas

condenses to the liquid state

(B) there is an appreciable

occupation of the ground state

in an electron system

(C) there is a significantly large

occupancy of bosons in the

ground state of the system

(D) the bosons essentially behave

like fermions

106. The errors that occur due to

unknown causes are usually
termed as

(A) Gross errors

(B) Systematic errors

(C) Random errors

(D) Instrumental errors

107. A certain resistor has a voltage drop

of 110.2 V and a current of 5.3 A. The

uncertainties in the measurement

are ± 0.2 V and ± 0.06 A, respectively.

The uncertainty in the power is

(A) ±6.9W

(B) ±6.7W

(C) ±7.2W

(D) +6.3W

108. When the number of observations is

less than 20, the standard deviation

having a symbol s is given by

(A)

(B)

n

s-m
V n-1

(C) s =

n(n-l)

(D) V n!
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109. WT ̂

wt :

X = 1, 2, 3, 4, 5, 6

y = 6, 4, 3, 5, 4, 2

1Wt "WT ^

^UlT

(A) y = 5.7999-0.514X

(B) y= 6.2735-0.613X

(C) y = 3.4287 - 0.365X

(D) y = 4.8213-0.767X

110. ITH^ ^ ̂ ^ Mt'm

M<4dil % felT ̂ 3iHT t, ̂  ̂

(A) y = ao+aiX+...

(B) y^AB''

111. wqte wnafi ̂  "3*1 ̂

■flreaft ̂  WOT 1^ t
?

x-vt
(A) x'= I ^ .y = y3Jkz' = z

(B) x' =

(C) x' =

V  c

x + vt

f?
x-vt

, y = y z' = z

,Y~y 3^ z' =
11 + ̂

(c) y
ao + a^x

(D) y = Ax'B

(D)

112. mT^^H [F, H] = 0,^
^  "t, F^)tf-4>crn % ̂  "f^
K}k\\^ Qi, pj^ WT tm

t OTT H t ?

(A) F 41! %
(B) 4?^

(C) H Wr 41: "Ml t
(D) §Rldcill^4H H WT 41 Mc 4f

0^
0^

113. W4c4]4 "OT

(A) 45^ cOT 31344 4J14T t
(B) *^4 W 'if^ 4)14441^44 ^cll %
(C) 4^ 31r4feT t
(D) 34^44 ̂  ̂  4^

4022-A 32



109. A straight line is least square fitted 111. Under the conventional considerations,
Lorentz transformations for

as per the following data :

X = 1, 2, 3, 4, 5, 6

y = 6, 4, 3, 5, 4, 2

The least square straight line

equation is

(A) y-5.7999-0.514x

(B) y = 6.2735-0.613X

(C) y= 3.4287-0.365X

(D) y = 4.8213-0.767X

110. The standard approximating curve

to be fitted by the least square fitting

method for a hyperbola is given by

(A) y = 3(1+ aiX+ ...

■  (B) y = AB^

(C) y
ao + ajX

(D) y = Ax'

coordinates, which among the
following is correct ?

X-vt

(A) x' =

(B) x' =
x + vt

f?

2 , y' = y and z' = z

, y = y and z' = z

(C) x' = f ̂  j y = y and z' = z

&

(D) None of these

112. What inference we can draw from the

Poisson Bracket [F, H] = 0, where F
is any function that depends upon
position coordinate q^, momentum
coordinates pj and time t and H is
the Hamiltonian ?

(A) Function F depends on time

(B) Function F does not depend on
time

(C) Hamiltonian H depends on time

(D) Hamiltonian H does not depend
on time

113. In a non-inertial frame of reference

(A) A force free particle experiences
acceleration

(B) Newton's first law of motion does
not hold true

(C) Frame of reference is
unaccelerated

(D) None of the above
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114. ^ t

m  ̂ t I)

(A) m

(B) 2m

(C) m/2

(D) 4m

115. ^ % 3Rpfe JlMcri W ̂

(A) ̂ ^Hk^^kferwrt

(B)

(C)

(D) wto 0^

116. ^srak, ̂  3ijracff

3it^ ^ ̂iif "1^ cl^ y^iK

(A)

(B)

(C)

(D)

117. ^ 1^R?r ̂  ̂q^qf^Tcft ̂

4i^dlJl t I

(A) Q-%5

(B)

(C) a-i^

(D)

118. 1^ ^ Tf

^ 1^ W Ig ̂  p ̂  ̂

%, 3TcR8TT ̂

4iW % I

(A) l4cn4j|^<

(B) U.^4>I4<

(C) 3mft^

(D)

119. BC-147 3i^ WTTT^'^Tf^I^I^
3T^NIq^ ^ "I ?

(A)

(B)

(C) GaAs

(D)

120. arm^ m iiPiw< % ̂  i^ ̂
fen 1^ WT t ?

(A)

(B) ̂ lyqcfT 3raT? ̂  % 1^

(C) 3Tc?n1Witto#TOT4t^%i^

(D)
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114. The reduced mass of positronium is

(where m is the mass of an electron).

(A) m

(B) 2m

(C) m/2

(D) 4m

115. When a particle moves under

central force

(A) its angular momentum is

conserved

(B) its path is in a plane

(C) its areal velocity remains

constant

(D) aU of the above

116. The shockley diode, as long as

the forward voltage is less than

breakover voltage, it behaves as

(A) Open switch

(B) Closed switch

(C) Variable switch

(D) None of these

117. The point where the load line and
characteristic curve of a transistor

intersect in the absence of the

signal is called

(A) Q-Point

(B) Cross over Point

(C) a - Point

(D) None of these

118. In the active state of a transistor,
its collector current is p times
the base current Ig, thus the
transistor acts as

(A) a rectifier

(B) an amplifier

(C) an oscillator

(D) none of these

119. A Transistor having number
BC-147 consists of a

semiconductor material.

(A) Germanium

(B) Silicon

(C) Galium Arsenide

(D) None of these

120. The heat sink is generally used
with a transistor to

(A) Increase the forward current

(B) Decrease the forward current

(C) Compensate the excessive doping

(D) Prevent excessive temperature
rise
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m

121. ^ ^ ̂
■35^ "S «g^^nl^=t> ^wlf oPT 41'i<;h "^kn "I

|A| E..-a.?M
a/3

(B) E<.=-a^A^
z^(z-l)

(C) Ec=a3
A^
3 /„2(D) E.=-a3/(5^

A>3

122. I : e'^ + Y
+ . - . +

e + e + eII: ji"

(A)

(B) n?[^t
(C)

(D)

123. 1?^ 3TrT:1sB2TT ^ ̂
3?T^-3I^ ̂  t ?

(A)

(B) sM
(C) ^5^
(D) afti:

124. ^ ̂  t

(A) 7^^
{B) 4^^
(C) 2^"^
(D) 3^^

125. ̂  ^ ̂ ^

(A) «nsdi ■!
(B)

(C)

(D)

126. T^^-3idlld ̂ 4d
■cilcl=*> ^"STRT 0.5^^ 3^ 4tT
^TO l.SMt l^3TRto^^T^^-W

+ 8000 % 1^^
^ "^tcTT "t, eft 3{FeTft4) •^idct) "Slf^ itto
3nt?r4^TMH ^>11 (fclijMI4ltln3= 1.098)

4.01 X 10"''^C/m
4.00 X lO"*^ C/m

%-7

(A)

(B)

(C) 4

P)

.05 X 10"' C/m

5.46 X 10""^ C/m

127. 3TO ^ ̂  WT
R t, ̂  ̂  ^TWT 1^ ̂

Eq % eiwi«<cl T?§T ^RT "I I ^fteT
3TT^^"iTR^

En
(A) — C0S(p

(B) 2gqEqCOS(p

E(C) eo-^cos(p
(D) 0
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121. According to liquid drop model,
contribution of Coulombic energy
to binding energy of nucleus is

_  z(z-l)(A) Ec--a3-^

(B) Ec=-a3A^3

(C) ii/0 — 3-3 u
a/3

aK
(D) Ec=-a3

122.1: n''-^ e''+Y

II: ^ e"^ + e~ +

(A) I is correct

(B) n is correct

(C) Both are correct

(D) None of these is correct

123. Which particles are exchanged in

strong interactions ?

(A) Photon

(B) Graviton

(C) Phonon

(D) Glucon and Meson

124. Mesons are made up of

(A) 7 quarks

(B) 4 quarks

(C) 2 quarks

(D) 3 quarks

125. If mass of radioactive sample
is doubled, the disintegration
constant

. (A) Increases
(B) Decreases
(C) Remains same

(D) None of these

126. An air-spaced coaxial cable has an
inner conductor 0.5 cm in diameter

and an outer conductor 1.5 cm in

diameter. When the inner conductor

is at a potential of + 8000 V with
respect to the grounded outer
conductor, then the charge per meter
on the inner conductor will be

(given In 3 = 1.098)

(A) 4.01 X IQ-'^ c/m

(B) 4.00 X 10''^ C/m
,-7(C) 4.05 X 10"' C/m

(D) 5.46 X lO""^ C/m

127. A metal pipe of infinite length and
radius R is placed perpendicular to
an otherwise uniform electric field

Eq. The value of the induced surface
charge on the pipe will be

E
(A) — cos(p

(B) 2gqEqCOS(p

E(C) eo^cosq)

(D) 0
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128. R cilci (s^ % "fcFift "TT

9"^ 1TR TO iWt, "fen? %

aR
(A) 9 =

(B) 9 =

(C) 9 =

(D) 9 =

TCSq

gR

27C £(■

2gR

71 Gp

TCgR

2Gn

130. ci®n '^rfWf^T^ "f^RT^ a "t, ^
^ "HcTOcff TO TO TOf^ tor ^TOT

niRh 3F^ ^ :
B(t) = BoCos((Bt)z I ^ ̂rnro m ̂

1^ a/2 3rf^ R t,
^ mRhiIc1+1 % ^ ̂3^ ̂ -3T^ ̂
WTO t 1 TO

129. 1^ I^TTOT 3nTO
a X b X h ^TOR m t, % 3^?:

gsftr-a^

3TT^ "ER^ ^ TO ^HH
^ B = BqJ ^ "To To t I

3Rlftsr ^ "f^TRRf ^ ^ 3^ h ̂
a rl^ b % ^eni TOR TO ^ "SteT hm3

^ W ̂  1% ^ TO ̂  %
"^R «tT«W T[f^ "RF^ cjAmi ?

(A) gabhBp j
m

pj 2gabhBo

(A)

(B)

(C)

P)

Tta^co
4R

Bp sin(cot)

Tca

2R(o
Bp cos((jL>t)

Tua^co
2R

Bp sin(cot)

Tca

4R^
Bp sin(cot)

131. TORTO ^fro 3 % BTO f^Rft TOT^
^  ̂ TOfel TORR 3RTO3ff ^
3ff^iTORRW t I
(A) 9
(B) 6
(C) 7
(D) 18

m

(C)

(D)

cabhBn ❖

m

2gabhBn <>

m

132. ■# TOR RITO 3^1
yftiR 3IRTR RTO3ff ^h§1iA

(A) "^t TOftR (3fl<lqdci)
(B) ^ 1^
(C) (A) 3ftl (B) ̂
(D) (A) 3^ (B) ^ ̂
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128. What is the potential (p at the edge

of a thin disc of radius R carrying

the uniformly distributed charge

with surface density a ?

aR
(A) <P =

n

(B) (p =

(C) (p =

(D) 9 =

gR

2n Go

2gR

TCGq

TcgR

2Gn

130. A long solenoid of radius a, is driven
. by an alternating current, so that
the field inside is sinusoidal:

B(t) = BQCos(cot)z. A circular loop of
wire, of radius a/2 and resistance
R, is placed inside the solenoid
and coaxial with it. The current

induced in the loop, as a function
of time will be

129. The top and bottom faces of a rigid
insulatingbox ofdimensions a x b x h

and mass m is charged with uniform
surface charge densities a and -a
respectively and the box is placed
in a uniform horizontal magnetic

field B = BqJ' . Assuming free space
condition and h negligibly small as

compared to the dimensions a and b,
find how much velocity will the box
acquire after the magnetic field is
switch off ?

(A)

(B)

(C)

(D)

TCa^CD

4R

7ia^

2Rco
B

Bq sin(o)t)

q cos(a)t)

jia^co

2R
Bq sin(cot)

na.

4Rm
Bp sin(cot)

131. The maximum possible number of
quantum states of an electron in an
atom corresponding to the principal
quantum number 3 is

(A)

(B)

(C)

(D)

9

6

7

18

@$0

(A)

(B)

(C)

(D)

gabhB,
132. The notion of proved to

•J
m

2gabhBn ❖

m

aabhBo ❖

m

2gabhBn ❖
^1

m

be useful in explaining phenomena

such as fine structure and the

anomalous Zeeman effect.

(A) orbital motion of electron

(B) electron spin

(C) both (A) and (B)

(D) neither (A) nor (B)
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133. 3p^ ^
(n) 3^^ (afrdfer) ̂RT^IT

"Hw (1) % TO sfJTO: aftr

(A) 3,5

(B) 3, 1

(C) 3,2

(D) 3,3

134.

(A) ^

(B) ^ 1^ qq

(C) %^iHk^%TO^

(D) ̂  ̂  ̂ 0®

135. ■^yf^#T^3if
%  -dcH"! "^IcTT "t I

(A) j-j^
(B) ■f^-3Tkte'5TO
(C) (A)3ftT(B)^
(D) (A) 3^

136. q>#T q^Mhi «+diRic+>d ^

L = rxp ̂ TORr^t I

(spin angular-momentum) qq
3i^<fvh "^Wt ?
(A) 3T3^
(B)
(C) ffelTOiftTO
(D) #Fn^TO

137. WkB approximation ̂  "tTO f ̂ eiPh
(A) teR^WTH3Tfll^^
(B) 3)^ 3^
(C) (variation)

sftqr^
(D) "PRqq qq j^oqHM 'Srgt 3wlf qq TO

3lftq» 3fk qq variation

138. +y2 cf^ q^TTO

ftrq ̂  ̂  q^TT f ?
(A) qJT

TO^tf
(B) ^ sFTO: TOT^ cT^H

(C) ^ 3n^ sFTO: W
^ ^ 3ik ̂ PtcT qJtcIT ^

(D) ^ q^TTO 1^
■f^RqiT «ftiitn«t)ci i<iidVi (classical
analogue) lt?IT f

139. "^TO (plane)

^ H = Vo(3cos^([)-1) % TO
WTRT (perturbation apply) TO "I I TO
Vq 1^t I (ground state) yia^s 3T^TO
^ (first order perturbation energy-
correction term) W^TO % WT TO ^

q^, Rnl^Rdd ^ ̂  to im ?

(A) 2Vo

(B)

(C)

(D)

-V.

Vr

-Vn
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133. The values of the principal quantum
number (n) and orbital quantum

number (1) corresponding to the 3p®
orbital are and

respectively.

(A) 3,5

(B) 3, 1

(C) 3,2 ,

(D) 3,3

134. Space quantization refers to

(A) quantization of energy of
electron

quantization of direction of
angular momentum

quantization of magnitude of
angular momentum [3£Is]

(B)

(C)

(D) all of these m

135. Thefinestructuredoublingofspectral
lines arises due to

(A) j-j coupling

(B) spin-orbit coupling
(C) both (A) and (B)

(D) neither (A) nor (B)

136. If the orbital angular momentum

is a generalisation of momentum

in classical mechanics
^
L = rxp

then what is the classical analogue

of spin angular-momentum in
Quantum mechanics ?

(A) No analogue

(B) Linear momentum

(C) Rotational motion

(D) Spin momentum

137. WkB approximation is valid when

(A) System has large mass

(B) System has high energy

(C) System is potential vaiying
slowly

(D) System has large mass, high
energy and potential slowly
varying

138. Quantum numbers of and

for the electron spin represent

(A) Rotation of electron is clockwise
and anticlockwise direction,
respectively

(B) Rotation of electron in
anticlockwise and clockwise

direction respectively

(C) Magnetic moment of electron
pointing up and down

(D) Two quantum mechanical spin
states which have no classical

analogue

139. A perturbation H = Vo(3 cos^ (j* ~ ,
where Vq is constant, is applied to a
rigid-rotator undergoing rotational
motion in a plane. The first order
energy correction term to the ground
state would be,

(A) 2Vo

(B)

(C)

(D)

V.

-V.
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140. ^ % Tm ̂  WT 27°C ̂  627°C

cT^ "I, qai^^ 1% emissive

power 313™ ̂  ?

(A) 3

(B) 81

(C) 6

(D) 9

141. ^ ^ 11^ ̂FIT

t % 3^1^ ^ rniT i ̂  ̂

"SUT ̂  ""IT l^tfl

TTT 3cq^ ^ B t I ̂  ^

a t, eft cTR ̂  ̂ W #n ?

(A) WPRT 27caiB cTR ft> eT^ % ci«iqa

(B) 27caiB eIR % cl^ if
iSy

(C) ̂ 3J^%^7caiB

(D) ̂

142. RT3 erHr^y. "fe y,ct)|^c{lq q^
jjlcielq 3R % 3)"Jseft ̂  3>ai<ai "11^^4)1

L t, ̂  ̂josdt ftftcT «TRr ̂

(A) l = ii^
1^

(B) 1 = ̂

(0 I = i!g!L

143. tiHieflq, iqei -qicicb

sftr qigd -qieiq) ftwOd f^?TT3ft tlHM

VRT ̂  ■^inft "t I ^ ^ftrr

(A) iqoi %

(B) 3TRite % 3Ri:

(C) % 3^^

(D) qieiqft % ■ft

144. 3?ft iftRT^ R sfti:

L » rI, ̂T3=B^^M^WRft^ft^Fn^
WT ̂  39% 3W ft? WT ft

W t I 3lft ft̂  ft? 3TRRnTO 3TmR

%t L 3fk 2R ̂ Rft R9%cT
Wt I 3Tftft^R13nft^

Q 3fk ^ RT 3nft^ q9RR^ft
t I 3Tft ft̂  3ftl M<l3^d ^ ft?

"^R ^ ̂  1TH "^ftn

(D) L

(A)

(B)

(C)

(D)

qQ
2eoRL

qQ
4eoRL

qQ
27ieoRL

qQ
SsgRL
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140. If the temperature of solid surface
changes from 27°C to 627°C, then
its emissive power changes in the
ratio of

(A)

(B)

(C)

(D)

3

81

6

9

141. A very long bar magnet is placed
with its north pole coinciding with
the center of a circular loop canying
an electric current i. The magnetic
field due to the magnet at a point
on the periphery of the wire is B. If
the radius of the loop is a then the
force on the wire is

(A) very nearly 27caiB perpendicular
to the plane of the ydre

(B) 27caiB in the plane of the wire

(C) TcaiB along the magnet

(D) zero

142. Suppose a magnetic monopole
passes through a resistance-less
loop of wire with self inductance L.
The current induced in the loop is

(A) I =
Li

(B)
L

(C)

(D) 1 =
L

143. In a coaxial, straight cable, the

central conductor and the outer

conductor cany equal currents in

opposite directions. The magnetic

field is zero

(A) Outside the cable

(B) Inside the inner conductor

(C) Inside the outer conductor

(D) In between the two conductors

144. A half cylinder of radius R and

length L » R is formed by

cutting a cylindrical pipe made

of an insulating material along

a plane containing its axis. The
rectangular base of half cylinder

is closed by a dielectric plate

of length L and width 2R. The

charge Q on the half cylinder and
charge q on the dielectric plate

are uniformly sprinkled. The

electrostatic force between half

cylinder and dielectric plate will be

(A)

(B)

(C)

(D)

qQ
2eoRL

qQ
4eoRL

qQ
27teQRL

qQ
SsoRL
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145. 3n^ q ̂MT x-3I^ %
(f^R) V ̂  ̂rrar ̂  TgT "1,3R w ̂

W^ t, ̂ X = a^^psR^
■^T^ 'I^Hl ̂  I

(A)

(B)

(C)

(D)

qV
327t€oa'

q^v
32jieoa'^

qV
32jreoa''

qV
167teoa

146. MOSFET%^^3rfrKmT^RR
^kirt I

(A) ^ 3ik iH
(B) 3TFt

(C) l^dl ste
(D)

147.

^ 2000 %, 0.21
Mw (dB) t ^
^ "^FT 3?K 3TR I

(A) 800 dB

(B) 80 dB

(C) 8 dB

(D)

148. li.^4i|i|< 3TO
yfd«!l^l 3TI3Z52 3if^WTT

i^mRximh wfe
^Idl "t I

(A) iTRfk

(B)

(C) 3n^
(D)

149. xrix^ftWR ̂  ^

A(^l ~ 500 ^ ^ -qlsi^
I

(A) 30 KHz

(B) 3 KHz

(C) 300 KHz

(D)

150. ̂

'13;^ 1 Kn % ̂  t I
^ 1 ^ Vj^,
nT^i "TT ^Idl "§, eft 3HM<i^<l "^te^
Vq^RH

(A) -1^

(B) 1

(C) 10^
(D)
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145. A particle of charge q is .traveling at
constant speed v along the x-axis.
Calctilate the total power passing
through the plane x = a, at the
moment the particle itself is at the
origin.

(A)
q=v

32Tceoa'

(B)
q=v

32;reoa''

148;" Ah operational amplifier has

infinite voltage gain, infinite

input impedance and zero output

impedance, such operational

amplifier is said to be

(A) Exponential EfiS

(B) Practical ^
(C) Ideal

(D) None of these

(C)
q=v

3271 ega'

(D)
q^v

IbjcGoa

146. The input impedance of a MOSFET

is at the order of

(A) Few ohm

(B) Few hundred ohm

(C) Few kUo ohm

(D) Several Megha ohm

149. An operational amplifier has a gain

band width product of 15 MHz.

If its close loop gain A^^ is 500, its

band width would be

(A) 30 KHz

(B) 3 KHz

(C) 300 KHz

(D) None of these

147. A differential amplifier has

differential voltage gain of 2000

and a common mode gain of 0.2.

The CMRR of this amplifier in

decibel (dB) would be

(A) 800 dB

(B) 80 dB

(C) 8dB

(D) None of these

150. In the circuit of an operational

amplifier both input and feedback

resistances are at 1 KH. If the

input voltage of 1 Volt is fed to

the inverting terminal, the output

voltage Vq would be

(A) -1 volt

(B) Ivolt

(C) 10 volt

(D) None of these
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