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. Immediately after the commencement of the examination, you should check that this Question

Booklet does not have any unprinted or torn or missing pages or items etc. If so, immediately
contact the Invigilator and get it replaced with another Question Boolklet.

. This Question Booklet cqntaih's Total 150 questions of concerned Physics subject. All questions

are in Hindi and English languages. All questions are compulsory.

. Read carefully the instructions glven on the Answer Sheet (OMR) supplied and indicate your

answers accordingly.

. Kindly make necessary entries on the Answer Sheet (OMR) at the places indicated and nowhere

else.

. Examinee should do all rough work on the space meant for rough work on pages given at the

end of the Question Booklet and nowhere else, not even on the Answer Sheet (OMR).

if there is any sort of 'gistake either of printing or of factual nature in any question, then
out of the Hindi and English versions of the question, the Hindi version will be treated as
standard.
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PAPER -II
PHYSICS

1. The ideal oﬁerational amplifier

‘2.

(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 very
narrow frequency range

(D} none of the above EEE

=
The high pass filter has a

+ ol

(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 fréquency
gain A over certain frequencies and
zero gain for higher frequencies

(D) gainAupto cut-offfrequency, zero
gain over certain frequencies and
gain A for higher frequencies

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

4022-A

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
thermodynamic system, then the

ratio % will represent

® (),

® ()

© (&)
™ (%),

[ P.T.O.
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7.

Which one of these represent
the chemical potential pof a

thermodynamic system ?

-1(3s
{a) ?[5]

o 38
AC I
1768

© ?(a*v}u,,,

oS
®) ‘T(a—wl,v

According to the laws of
thermodynamics, which of these

relations is correct ?

9. The phase-space diagram of a linear

10.

11,

12.

harmonic oscillator of mass m and

total eriergy E will be

(A) an ellipse with semi-minor axis
of length 2mE

(B} a circle with radius2mE

(C) a parabola

(D) a straight line passing through
origin with slope of v/mK

The ensemble of systems in which
every 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

For a triclinic crystal system
(A) azb#c, a2y =90°
(B) a=b=c, a=pf=y
(C} a#b=c, azf=v
(D) a=b=#c, a=p#Y

Reciprocal lattice of a sirhple cubic
lattice is

(=15 =
(A) fcc lattice EI iL
{B) bcc lattice
(C) simple cubic lattice
(D) none of these

[ P.T.O.
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(A) ~1000 v/m
(B) ~1500 v/m
(C) ~500 v/m
(D) ~100 v/m
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13.

14.

15,

16.

The primitive translation vectors
of a two-dimensional lattice are
a= 2§+j and b= 23. The primitive
translation vector a* of its
reciprocal lattice will be

(A) 4ri
(B) 3ri
(C) 2ri
(D) =i

The Debye continuum model is
valid for |

(A) all wavelengths

(B) long wavelengths

(C) short wavelengths

(D) mnone of the above

At absolute zero temperature,
the semiconductors have band
structure identical to |
(A) Conductor
(B) Insulator
(C) Neither conductor, nor

insulator
(D) Semi metal El EI..

=

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 A = 6000 A.

(A) ~1000v/m
(B) ~1500 v/m
(C) ~500v/m
(D) ~100 v/m

4022-A

17.

18.

A positive charges q is fired head-on
at a distant positive charge Q (which
is held stationary), with an initial
velocity v,,. It comes in, decelerates
to v = 0 and returns out to infinity.
What fraction of its initial energy

(i mvﬁ) is radiated away ? Assume
2

vy<<c and that you can safely ignore
the effect of radiative losses on the
motion of the particle.

i6q v, 3
A @(?J

(B) lﬁ‘l(ﬁ]z
450\ ¢

16q (v, ¥
@ (=)

D) “;q(hf
45Q\ ¢

An air filled rectangular waveguide
of dimensions a=4cm, b =2 cm
transports energy in dominant mode
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) 44.5v/m
(C) 81.2v/m
(D) 32.5v/m

[ P.T.O.
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20.

21,

22.

100 MHz W a1y &5 sl fawy whaamen
70 3 wer FEdis 3 rad/m R |
g <51 witr dex o sk wh Hiex it
<! TUFT W |

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

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

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

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

U G 3ETerh 89 § el
p=12 | e, 3 o TH ¥ &,

AR E= somel "), % L
H=1 .Oci[m-%y]ax Ay
m

(A) 8, 10% rad/sec

(B) % , 10% rad/sec
(C) 30, 10® rad/sec
(D) 16, 10®rad/sec

FHE-EReR fam # eRr = wlieor
¥ fore 3w 3 foe s @

(A) oI < T

(B) R-tuafes wligm

(C) Tormor =t ferebwor

(D) Swad asft

S greeEd gg % fame =1 fmin
§, 3% gl I 3

(A) TRk grreged

(B) W FrusIEd

(C) fadtas grasged

(D) Wi Frasgad
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19. An air line has a characteristic

20.

21.

22.

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

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

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

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

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

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

ofe and @, if E= 301‘1’.6(& 3y) 8z %
and H= l.Oe{mt_;y]a A
v X m

(A) 8, 10% rad/sec

(B) %, 10° rad/sec
(C) 30, 108 rad/sec
(D) 16, 10°rad/sec

The Chi-square distribution is mainly
used to test

(A) Independence of attributes

(B) Non-parametric tests

(C) Analysis of variance
(D) All of the above

The transducers that are sélf-signal
generating are known as

(A) Passive transducers
(B} Active transducers

(C} Secondary transducers
(D} Primary transducers

4022-A

23.

24,

25.

26.

27.

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 E' =
(B) Velocity =l
(C) Acceleration

(D) All of the above

An operational amplifier is a special
type of
(A) Voltage series feedback amplifier

(B) Current shunt feedback amplifier
(C) Voltage shunt feedback amplifier
(D) Current series feedback amplifier

Two vectors ¢, and ¢, are said to be
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

[ P.T.O.
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30.

31.
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(C) ot afewr vk gEt & UK 2
(D) ol afew o 7o 8§ 7 R

et sk Tt I A | = e
T 8, 98 p’ Sae wHiERr ) S
(order) ® |

(&) £y +xy + (x*-pily =0

(B) x°y’ —xy + (x*~p’y =0

(C) x*y +xy - (x*-pIy=0

(D) x* -xy - (x*-p’y=0

& W 9 3 Yk e
%+p(x)y=Q(x)é‘aaﬁﬁ5mw%|
T G ) EST THR & &9 |
=a B % TN e 7 ?

(A) P{x)=0

(B) Qx)=0

(€C) Q) =1

(D) Px)=1

TIEEISH T 3 s e it
_  whRkTiwEe

(A) Teri =lur (arligy i)

(B) IT= whivr (S i)

(C) (A) 3 (B) g

(D) {(A) 3R (B) 7 4 =Ig 7
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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
() Xy +xy + (- py =0
(B) Xy -xy + &'~ py =0
© Xy +xy - (x*~py=0
(D) Xy ~xy' - (&~ py =0
30. A linear equation of the first order
is written as % + Py = Q(x).
In order to make this equation
homogeneous, the condition is to put
(A) Px)=0
(B) Qx)=0
€) QX =1
(D) P(x)=1
31. Thelikelihood 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)
4022-A
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32. The value of intrinsic spin quantum

number s of % is an outcome of the
(A) Stern-Gerlach experiment
(B) Davisson-Germer experiment

(C) Photoelectric effect
=)=

(D) Zeeman effect it

. 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

Which of the following is not required
for generating laser ?

(A) active medium

(B) resonator cavity

(C) pumping mechanism

(D) source of light

In which of the following processes,
an incident photon is not required ?

(A) spontaneous emission
(B) stimulated emission
(C) absorption

(D) all of these

[ P.T.O.
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36. 1000 Watt/m*% Solar fafeor us
ER SAISHT Tag W 0.4 emissivity
@1 black body % emissive power
400 W/m>% JHER 9 @ § | 5ag i
Wt foe @ 7 gnft 2

(A) 940 W/m? E5E
(B) 850 W/m? 55
(C) 760 W/m?
(D) 670 W/m?

37. Tt 9w =1 @i fam

(electronic configuration) Urel

JYeH (exclusion) fagra % g &

W BT 8 ?

(A) TE YU 3 L P il oiae ol T
<Kl 8

(B) Tg THW] F <L H II-KNK
(sub-levels) <t W1 Y FaTdl &

(C) 9% YA % 3T (energy level
and sub-levels) Slt &R AT
IY-ER H T & NeUT ! Sar &

(D) I8 WHIY & <X b FeragH hl Fel
HE&AT ATl 8

et 3otag % I <t SAffTTar |

BT, afe 3o disiem (Rufe) 6t srffFaa

1A(10°m) ® ? h = 6.625 x 107* Js

(A) 5.30x107% kgms™

(B) 5.28x107%° kgms™

(C) 4.91x107% kgms™

(D) 4.9x10°%° kgms™

38.

4022-A
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39.

40.

41.

42.

T YT (Tunnel effect) Fefilied 4
T fras anaR W smenRa fear st
THaT 8 ?

(A) wfésr Tt

(B) uiiwe ¥ T e

(C) ErReFert %1 Affeaaar %1 fagra
(D) &t sl SEe

Pt # § ws famr 8 e saiet =
TR TR ?
.h 8

1— —

@) 2rn ot

(B)

(C)
(D}

frarramft st 3§ asfi oot % w g =
= wg g s o <t 2

(A) SO(2)

B) O3)

(€) SO(1)

(D) SO{3)

e g R 3R TR % a1 fees dadd
T qT A1 JHex Fba o R, @

(A) = % Ue TSI 6 T BT &
(B) 3t W TF WHR I S BT 8
(C) TA1 oW uF Wb o1 & Bt @
(D) THH 64 % TUH T SHL BT &




36.

37.

38.

Solar radiations of 1000 Watt/m?
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?

How does the Pauli exclusion
principle affect the electronic
configuration of an atom ?

(A) It determines the number of
energy levels in the atom

It determines the number of
sub-levels in the atom

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

It determines the total number
of electrons in the atom

(D}

What will be uncertainty in the
momentum of an electron, if
uncertainty in its position is
1A(10%m) ? h = 6.625 x 1073 Js
(A) 5.30x107%° kgms™

(B) 5.28x107%* kgms™

(C) 4.91x107%* kgms™

(D) 4.9x107%° kgms™

4022-A

39. Tunnel effect can be explained on

40,

41.

42.

the basis of

(A) Schrodinger equation

(B} Particle in a box

{C} Heisenberg’s uncertainty
principle '

(D) De-Broglie wavelength

The energy operator in one
dimension is

The set of all rotations in three
dimensional space forms a group

denoted by

@ sop) @
(B) O(3)

(€) S0(1)

(D) SO(@3)

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
A tensor of the same rank and
type ,
A tensor of the lower rank and
. type
A tensor of the product of the
ranks

(B)
(\&)

(D)

[ P.T.O.
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43.

14,

45.

46.

o afty dE w5 gdie w9 § fieeaa
oI foRaT <TrT 2

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

r(cos0 + ising)
r(sin@ + icos0)
r(cosB — ising)

r{sinb — icos0)

b
[ f(x)dx = b%a [£(a) + £(b)]
% s 2

(A) fraa fam
1 rd

(B) ﬁ‘itrlmg Frem

(C) Iusiiwew fam

(D) Al s

o= 7fe =1 g sk Tt T e
! e §

(A} FeURHE

(B) TN

(C) T&E ST

(D) -z fadht

Frdl S GaeH =1 SR e S
HAEWT & GrY ASH-YEH L Gehdl 8
(A) Shae Uil
(B) U1 TF St gL =Bl

EEE
(C) haet St =l e

(D) = et 3R T & B0l
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47, UTS-Hliehel favTeTh %o &

48.

49.

(et Wil & ar 31 € 1)
A) Z2= %e'El/“B“

®) Z= Zj)e'(E‘ﬂ‘N’}/K“T

© z= zj;e-(Ei‘““l)/KBT

(D) Z=% e Hi/KaT
i

?IPq* Z=edKBT+e‘e/KBTWaFﬁ7ﬁW
FASH & -39 &R 9 T [HE &
T woM g, O 39 9Td Tt Bt

2¢/T

(A) Kgln(1+e™9")+ T+ o)
B) Kyln(l+e?9%T)

) T 2&/T
(©) Kyln(1-e™* )+(i:ez/‘T3T)
2¢/T

O e

Faien Oifeeh), T aifesdht
(Maxwell-Boltzmann) % 4R e
w4 2, afg

(VT g, i™-Fell W ohY STUHSEAT § A
n,, 3G% S H FET B )

A) g>>ny

(B} gi<<ny

€ g=n

(D} g0



i

43. A complex number in polar form is

44,

45.

46.

expressed as

(A) r(cos0 + isin6)
(B) r(sin® + icos0)
(C) r{cosO - isin6)
(D) r(sinB- icos0)

The integral
b-a
2

b
[flx)dx = [f(a) + f(b)] is

known as

(A) Simpson’s rule
rd
rule

(C) Trapezoidal rule
(D) Newton-cotes method

(B) Simpson’s -;:

A simple procedure for estimating
the truncation error is called

(A) Interpolation L

(B) Extrapolation s
(C) Linear interpolation
(D) Runge-Kutta method

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

4022-A
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47. The grand canonical-partition

48.

49.

function is given by
(where symbols have usual
meanings)

(A) Z=Te ™"

(B}

C) Z= Ze-(EJ‘I*Nj)/ KgT
]

7 = Z e_(EJﬂLNJ]/KBT
i

(D) Z=Ze*W"
]

If Z = ¥%sT + ¢ 9¥:T be the partition
function of a single two-energy level
system in canonical ensemble,
then the corresponding entropy
would be

2¢€/T

B Kyln(le ™M) oy

(B) Kaln(l + e“ze/“ﬂ)

2¢/T

©) Koln(1=e ) )

2¢/T
D) —=
( ) (1 + e2Eﬂ(BT)

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

(where g, is the degeneracy of
th

- the i"-energy level and n;, is the

number of particles in that level.)
(A) g>>n,
(B) g<<ny

(C) g=n

D) gg—0

[ P.T.O.
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50.

51.

52.

53.

foreft i &5 B8 a9 T W AR@A V
ffacrf@m,f@q=%aléNazﬂ=qﬁﬁr@q
w0t % PR gR I AReTRRE g
(TR 11, T SR TR W g ot & 1)

ﬁsmh(EJ
K.T

v
tanh pB
KT

\Y%
uNtanh(K T)
\' uB

BN cot h(K TJ
v uB

g % AgER, T B = ]
(A) 1050 A
(B) 24835 Hiw
(C) 3300 IH
(D) 2000 FRH

(A)

B) N

(€)

(D)

A 3

(A) <ita gt EEE
(B) WWEAIRET  ifdE
(C) ey

(D) @ier Tommt

. W A g Y ang e o @
(A} g % T & foadq % FR0
(B) GF < WehIH = iU o HRO0
(C) §F ¥ Thm1 % TN F HRU
(D) & % THN o T & BRI

4022-A
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54.

55.

56.

57.

W T St R < & IRGHR &
(a) €. v

B) T ars

(C) &t wmm

(D) 4. @. 914

K' 2gH % 1 319 B
(A) ud

(B) uud

(C) US

(D) SSS

STaea fem % siwld 1= I—m
afrse A 8

(A} 0.75

(B) 0.85

(C) 0.65

(D) 0.55

3 qrEl o b W T B I WA I
1 wifeear gnft

@ =

B) 5=

(€

S|~ ~M

(D)



i

50. The magnetization produced by the

S1.

52.

53.

system of N non-interacting spin-
half particles contained in volume
V at absolute temperature T, in a
magnetic field B is

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

u sinh uB
v K,T

Emnh(ﬁ}
v KT

(A)
(B)

(C) nN tan h(ﬁr_}

\ uB

(D) wN coth (EB-T—]
\4 HB

According to Aryabhata, diameter
of earth is

(A) 1050 Yojanas
(B) 24835 Miles

(C) 3300 Yojanas
(D) 2000 Yojanas

Brahmagupta was a
(A) Biologist

(B) Chemist

(C) Astrologist

(D) Astronomer

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

4022-A
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54,

55.

56.

57.

Main architect of Indian Atomic
Energy Programme is

(A) C.V.Raman

(B) Vikram Sarabhai

(C) Homi Bhabha

(D) S.N. Bose

Quark content of K" Hadron is
(A} ud

(B} uud

{C) US

(D} SSS

1
The approximate value of I = I dx
olt+x

using Trapezoidal rule is given by
(A} 0.75
(B) 0.85
(C) 0.65
(D) 0.55

Two dices are thrown. The
probability that the sum of the
dice is seven is

@ -
B o
© 2
D) 2

[ P.T.O.
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58.

59.

60.

T A5 i # Al @ & @

e 1o el wee 2, @t 3@ wReaT

=t = R @ =nfisha o wman @

(A) 1Ead Agoss ulseal

(B) for wgfess uisen

(C) iR TR argfesh sk

(D) e FfR %ﬁ

aigen frawer wiRrear famo @

(A) Tad Agfees® = H

(B) IHad dgfoss =T

(C) <Nt vad T Irgad A5 =T w
(D) Iqwd ¥ | HE T

Fd 600 A A 12 FRTFR 17l @
FRRE siee aR I 6 Wi Seft

(8 4%,

® 7%,
© 4%,

o Y,

4022-A
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61.

62,

63.

64.

T A-Fa1eT ATRIAA TR H,
g yfelig 1 KO aen $leds vialy
100 KQ § | 361 g Y Hieesl WM 1
i) BT |

(A) 1,00,000

(B) 1,000

(C) 101

(D) ¥ ¥ i3 El

o HIghITaE 3 rfar w g |
e grar # |

(A) Tea ANl ()
(B) Hger s gfe (difiy)
(C) it 1 o Fidig

(D) T ¥ T

Rrefisria T4 GaAS 8R aa o Y
SAftrenad g&aT HE: 3R
GRS

(A) 15%, 11%

(B) 11%, 15%

(C) 10%, 5%

(D) s | HIS T

9% aifereran wifdk @ v g~ fom
a TR, Gy EkaT e AR
HEA 8 |

(A) TR e

(B) =R &Har

(C) TIeR &

(D) o A i T




58. A random process whose statistical

_ characteristics do not change with

59.

60.

time is classified as

(A) discrete random process

(B) stationary random process

(C) weakly stationary random process

(D) ergodic process

Poisson distribution is the
probability distribution of a

(A) Continuous random variable

(B} Discrete random variable

Both discrete and continuous

€
random variables

(D) None of the above

12 bolts are defective out of total
600 bolts. The probability of
finding non-defective bolt out of

these is

%0
750
50
N2

(A)

(B)

(€)

(D)

4022-A
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61.

62.

63.

64.

A non-inverting operational
amplifier has input resistance of
1 KO and feedback resistance of
100 KQ. Its closed loop voltage
gain would be

(A} 1,060,000

(B} 1,000

(C} 101

(D} None of these

A microprocessor essentially
consists of

{A) Random Access Memory (RAM)
(B) Central Processing Unit (CPU)
(C) Both RAM and CPU

(D) None of these N

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

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

[ P.T.O.



65.

66.

67.

68.

T o oISl 98 & I Siwe arel,
TR X T wEm IUH Bl

gl Sl ¢ |

(A) R ¥«

(B) HrEI FAfFH qd E o
(C) waid.

(D) = & %I &l

TATHR 99 YT qRGHAT T 1§ T SoagH
% forr geehtar ommepf & wfew otk wafin
Sl 3T % Giew & = w1 H
_ Rl

(A) O°

(B) 90°

(C) 180°

(D) 270°

TR SEEr 6 HP @1 & 977d W@
TeH IR % W HH:

afkt 21

A 2,1

(B) 3,1

) 4,2

(D) 3,2

TRRRE

(A) kg/C o ATaT STAT

g

(B} C/kg ¥ AT @
(C) J/T T gy St

(D) st

4022-A
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69. Tt 3ty % forg

70.

(A) TSTE AT TR HYT T QI
TE g WER §

(B) Wewme 9w ¥9F ¢ff W B &,
wfeT s araeard T2 |t 8

(C) < Srererd gu gl wt Bt €, Afe
et et 7 gt 8

(D) Ueee et 3t Hu Fraeand Bt
HEGE]

A T TS <61 U TafoeT weh a10) W armafe
A & 3N 98 U WRUH A SN W
| afomREET gl A 3 A, T FEad
FAN: Wi @ IR vfeeEE s
Bl ] | 7 T werdadi % forg - v
HEHE 7

(A) hg=Ag=2,

B) Ag>Ag>A,

(C) Ap<Ag<h,

(D} Ap<Ag <Ag

71. T g & w1 i nfes St T 6

e TR  (SEf F S0 W S
T, VIHHI FTT pEAT R )

& 9L_ %3
dt
dT = -
B) S -FD
(B) dt
© YL_F.3
dt
dT = 2
D) —=F xP
D) o =Fx




65. The device having large area

junction close to surface capable
to deliver power is called

(A} Solar cell

(B) Photo electric cell
(=g

(C) LED C b
(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 Iis
(A) measured in kg/C
(B) measured in C/kg
(C) measured in J/T

(D) unitless

4022-A 21

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 A is

incident on a molecule and it
experiences Raman scattering. As

a result, we get stokes line and anti
stokes line at wavelengths Agand A,
respectively. The three wavelengths
are related by

(A) Ag=2Ag=2,

(B) Ag>Ag>A,

(C) Ag<hg<h,

(D) A, <Ag<Ag

71. The differential equation for kinetic

energy Tof a pg;rtmle with constant
mass is (where F is force applied, ¥ is

. the velocity andp is the momentum

of particle}

dT =
A} —=F-v
(A) it

dT - =
B = B~
(B) at P
() §I=§x6

dt

dT = =
D) —=FxP
D) G =Fx

[ P.T.O.
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72.

73.

74,

75.

4022-A

TS I I 5 WA ueh

B B |
(A) 2
(B) 4
(C) 6
D) 9

fadash-arsm Tt ?
el I

(A) Tl sifaes fRam <61 oft v
et ) e HaT 8

(B) 3u¥ fA%M % ! (objects) & feufa
TE HaTT Sl T GHISE BT 8

(C) 3§ =g sErt s 4§ s g
T % T T forg Bien B

(D) W & ¥ w7

uifa e & # %0 W wRa T ]

(A) arfas €a FEE

(B) 3WHg a mfsE

(C) =ifenferm s

(D) W asf

QY 9 A T B %HAT: 0.1¢ 9 0.9¢ 3T
gdfaeficr 3 | s AT B& 7@ e/m
I (& c-JohTH I 9T, e~
HEE & m-gerg 1 G § )
(A) S g

(B) A% ferd B& #m @

(C) B& fot AQ %0 g

(D) A9 BgH & o 3 g

™ &l

22

76.

77.

78.

80.

1o =

(A) 10 fm?
(B) 1000 fm>
(C) 100 fm?
(D) 100 m?

IR w6t o o o -6 HY FE B ?
(A) T 5gd It B

(B) Imaw W feft et 8

(C) FHaIR 5

(D) ¥ gd A &

T IgH, S A % Il
& 9T Tk Nl o foufea glar & |

(A) BRH

(B) & =t

(C) =

(D) T T

. O (o) F9 ¥ IR R A G R ?

(A) o G 30T 9y we # 2

(B) gomHM wEAT # 2 i W) s i
4 1 YR BYT B

(C) E=MF TE ¥ 4 3 1] T A
2 ‘T Yiadd gidl 8

(D) il & i 7

giferam & it =1 g

0.030376 amu 7 | giferam Tifirs 6

qY el 3

(A) 28.3 keV

(B) 28.3 MeV

(C) 28.3 eV

(D) 28.3J




45

72. The moment of inertia tensor has

73.

74.

75'

4022-A

independent components.

A 2.
(B) 4
€) 6
(D) 9

Which of the following statement is
wrong ?

Phase space

(A)
physical system

it includes both the position and
momentum of system

(B)

(C) eachunique state corresponds to
a point in this multidimensional
space - :

(D) none of the above

The force acting on the particle in
the rotating framé of reference is

(A) the real force

(B) the centrifugal force
(C) the coriolis force

(D) all of the above

Two electrons A and B are moving
with velocities 0.1c and 0.9¢
respectively. The e/m ratio for
electrons A and B will be (where ¢
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

represents all possible states of

23

76.

77.

78.

79.

80,

1 Barn =

(A) 10 fm?
(B) 1000 fm?
(C} 100 fm?
(D) 100 m®

Which statement is true regarding
nuclear forces ?

(A} Range is very large
(B) Depends on charge
(C) Weak forces

(D) Range is very small

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

(A) Photon g
(B) Anti neutrino R
(C} Neutrino

(D) Gamma ray

Which statement is correct about
alpha {&) decay ?

(A) Mass number and atomic
number change by 2

Mass number change by 2 and
atomic number by 4

(B)

{C) Mass number change by 4 and

atomic number by 2

(D) None of these

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) 28.3J

[ P.T.O.
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81.

82.

83.

e e frea % foru sr-uomitees

gt 0.91A 2 | 5@ 54 eV RN F F

oI & Brear & yhiftia forn smar ®

dl = 65°W principal maxima ST

TR |9 =) F=dae

2t FiTe! qoeed T 8 ? Sin 65° = 0.91
(A) 1.66 A

(B) 16.6 A

(C) 0.67A

(D) 1.67A

T AT €9 8 909 9 F9 % I,
Tt (dispersion relation) fgqor

mw=zk—;%, et At 7 Bt 7
(STef @, T <Y whifig shr qem k
wave vector & | (k =2%), h- e
Torr)

(A) u=onk

(B) U=¢
(C) u= ok

T W AEd G i QR WS

w8 Hal %1 9W 0.1eV R | fiafafaa
T ¥ W smadt et it g8t g @
gt ?

(A) 7x10'°Hz

(B) 5.6 x10"3Hz

(C) 5.6 x10"Hz

(D) 5.4 x10Hz

4022-A
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84. W& %9 (one dimension) T fafim &

85,

86.

87.

vV =alsmminfimaE? |
&l a U dRala® {0 (real constant)
2 | 3% n value & ol I=IEsS Gl
A E,_, n T P g ¢

(8) E_~n’

(B) E, ~n’3

© E,-n%
D) E,-~n%

Ife i3 Aifer gt & relativistic
rest energy ! GHIfe ST 8, at
afeerm # 1 6t FEI-MEA (Klein
Gordon) FHiHW IR BT §, AT
fraffga d s s 2 ?

(A) FFfeEadn = GHfwr

(B) ©UI BeH -

(C) Sear @ittt g

(D) SEU aHiss lﬁ%

T WHA! & TF GYg A FoA el

U, =—2J, §, S, 8 e 1 s B, i
J, ® FE ]

(A) T gaEe

(B) =1 GHTReH

(€) Tfma warReH

(D) =IsET THTEHEA

G I9E § Th
(A) Tmad fafy
(B) woer faf
(C) Iruicrar fafer
(D) witadt faf
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81. The inter atomic distance for a nickel
crystal was found to be 0.91A. When
theelectrons with kineticenergy 54 eV
were scattered, the principal maxima
in first order (n= 1) occurred at 8 = 65°.
What is de Broglie wavelength from
the following ? Sin 65° = 0.91

(A) 1.66 A m5E
(B) 16.6 A it
(C) 0.67A
(D) 1.67A

82. What will be the phase velocity

of a freely moving particle having

2
dispersion relation o = t;k_ ? (where
m

o is angular frequency and k is
wave vector, (k =27/} h-Plank’s
constant) ( A)
(A) u=o0k

u=—
(B) u=1
(C) u= ok’

®

(D) u= 2

83. The energy of a linear harmonic
oscillator in third excited state
is 0.1 €V. From the following
which will be correct frequency
of vibration of linear harmonic
oscillator ?

(A) 7x10Hz
(B) 5.6 x10'%Hz
(C) 5.6 x10™*Hz °
(D) 5.4 x10Hz

4022-A 25

84.

85.

86.

87.

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 E_ are
dependent on which value of n ?

A) E_~n°

(B) E, ~ n%
(C) E, ~n’%
D) E, ~ n%

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

Total energy of a.system of two
atoms is expressed as

U, =-2J, é: s__;: Here, J,_ is termed as

{(A) Line integral

(B} Sine integral

(C) Exchange integral
(D) Cosine integral

Meissner effect is an

(A) Isothermal process
(B) Isobaric process
(C) Irreversible process
(D) Reversible process

[ P.T.O.




88.

89.

20.

91.

SRTE S g & AR T B A
8, el § _

(A) T I stferaiTe Ll

(B) @y I sifrers O

(C) +eR =thraras

(D) vl o & 9 T

=wE n = (NN)* e/ 2T & grr welfa

Tere wtrem 8

(A) iteshl fetbhaed 6 e
(B) et fewaem it g
(C) & Tehaem i wem
(D) g Tedaem 6 T

Terdlt arggraehr 91yl & o Xpara = C/T,
wTef gt P Caumt A & (@ T
3ot wmTfors TR ) welid wi )

(A) uoNp?/3

(B) uoNu*/3k

(C) noN*n?/3k

(D) weN/3k

foreft | DT <t 3ftma g 2 x 107% sec
B, 9T T 2,994 x 108 Wx/dHe R |
gt T TR Sk & are Aai feah
RUKRECTY

(A) < 600 HiX

(B) =T 6000 Hiet

(C) T 9500 Hiex

(D) =T 20000 He

4022-A
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92.

23.

94.

95.

Torelt forera gl & 31 997 @ 1fy |M g
AW % w07 % T R (SEf T o

T, ¢ g few fvm g A gl
T fa R 1)

(A) L=T+qgo + qv-&
(B) L=T-q¢—-qv-A
(C) L=T-qé+qv-A
(D) L=T+qo—qv-A

T g oW a1 H 31 01T hT oIy
TFR T IF g e, T @ FaT

(A) I BT &

(B) ¥ &l Brar &

(C) wTcHe BT &

(D} HUIcH Bral &

TehiviT qiceag i famd E o]
Bl 2 |

(A) &kt

(B) R

(C) 2/

(D) =g

TS ThIoIT A, it Tt v
T ¥ 3eH w0 el w0 % R
rer ® 7

(A) 3T HUI <6 TfeeT Sl

(B) =l w1 fagga amaw

(C) 37T HUll I FHEAH

(D) v&TERer 1 quaE
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i

89.

90.

21.

4022-A

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

The expression n = (NNi)"’2 e e
represents, number of

(A) Schottky defects

(B) Frenkel defects

(C) Rayleigh defects

(D) Weins defects

In paramagnetic materials X, = C/T,
where curie constant C is equal to
(All symbols have their usual meaning)

(8) poNu*/3

(B) poNu/3k
(C) uoN*u?/3k
(D) uoNp/3k

The average lifetime of a p meson
is 2 x 107 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

27

92. The Lagrangian for a particle

93.

94,

95.

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+qp+q¢-A
(B) L=T-q$-qv-A
(C) L=T-qp+qv-A
(D) L=T+qp—qv-A

b

In an elastic collision of two particles,
the linear momentum of their center
of mass in center of mass reference
frame, is

{A) zero EEE
(B) not zero s
(C) positive

(D) negative

The scattering cross-section has
dimensions of

(A) area

(B) volume

(C) solid angle

(D) length

In Rutherford scattering, which

quantity 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

[ P.T.O.
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26.

97.

98.

99,

100.

STeteh eleil 3 Sell shl F9CH Haadl &
(A) BIH
(B) el
(C) ®HEM
(D) Afde

Toreeet faada & ford v < st @
(A} X-Fetat

(B) ¥ WhRI

(C) T et

(D) 1T T

sifr-3=f Aigw #1 SmER 3

(A) faad=

(B) 3madf %9 < 6 aftry F =teR
LG e e o0 e 0 B

(C) =afeemm

(D) ®e %I fam

g8 -1 fag % TIER <9¥d Arerhdl

o & (@t doha s Ul @t wefkia

4 2)

(A) ne*A/J3mkT

(B) ne®kT

(C) kT/6

(D) ne’Ry/y/3k,Tm

Tt graehi gl # gEehid gau &

?ﬂvﬂékﬂé E5E

(A) B fawm s

(B) <1 oui

(C) =i T 3R 2 ol gt %
R\

(D) 39w & & 13 T&

4022-A
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101.

102.

Tt s fomadia it g frmeht a1mafts
Sl U a1 3&Ead V&, &1 a1 T | e

Mjw

I

1l
]

M=
<lc <la <la <|c

S

D) P

wRfeA nfa @ el smreesa % Rgia
% AR HUT B T -Hre Yo foemm
() =ela g w (1) W el s @

(A) Xr.m.s.c'c t}/s

B) %, poxt”

C) X pe <t

(D) xr.m.s.oc t }é

103. {eu-aiw & yitiey § fad) feg &1

ferger 7ot (D) g B

(A) TEd T ATHR H THTIIR!

(B) 3G =0T AR 6 T & THEHIRN
(C) 3 =0T B % SYFHUTAT
(D) 3iaa <=or AR W feft TE Fw




-

96. The quantum of energy in lattice.
vibration is
(A) Photon
(B} Magneton
(C}) Phonon
(D) Graviton

97. The rays used for crjrs-tal diffraction

are E5E
(A) X-rays i
(B} Visible light

({C) U.V. rays

(D) Infra-red light

98. Kronig-Penney model is based on
(A) Diffraction
(B) Periodic wells separateld by
rectangular barriers in crystals
(C) Interference ’
(D} Fermat’s principle

99, Electric conductivity ‘c’ according
to Drude-Lorentz principle is (All
symbols have their usual meaning)

(A) ne*A/J3mKkT
(B) ne’kT
(C) KT/®

(D) ne®Ry/y/3k;Tm

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

4022-A
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101. The pressure for a non-interacting

Fermi gas with internal energy U
and volume V at temperature T is

(A) p=E(H\
3\
@ p=3(Y
2\V/
© p=3(Z)
S\V,
(
o p=3(7)
2\V

102. In Einstein’s theory of Brownian

motion, the root-mean square
displacement (x, .} of the particle
depends on time elapsed (t) as

Y
b

(A) Xpaoct

(B) X pmext

tt (C) xr.m.s.oct '

%

D) X et

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

[ P.T.O.
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104. %Y FSmfahr fFw™ St s g a 107. @ whdw # 110.2 dee &1 g vaq

9 Q9 W Y, TRl wraE § g At 5.3 A Y WA | SHAFT+0.2V
Fa fa T+ 0.06 A il H{AFaaan swuw: & | or:
(A) 3TiaRes e U =eH R i 3 IcqH B arelt AR Faar S
(B) fism fova G aa R (A} +6.9W
() wereleest T Sl F gt & (B) +6.7W
(D) Ut H =aH 8
| C) +72W
105. =%-3EeET o a9 T, 98 a9 8 D) £63W
o 7 T w
(A) * 9" T Fem quia g g9
STEERT BT WIS KT & 108. g Yot <t g 20 | =9 2, 9 Ve
(B) 3ol % b o ~gan ot e Tt & e foraem (wrmed fefedm)
I sl < vl gen 3 3 s e B
(C) aFi % TR =l JHaH St sEen
3 st v e SR AR A s= =%
(D) e it T & i B Wi ?
EER L &
B =2
106. i Ffeat 21 Hren 3 Bl ], 3% FH: n-1
gl S 3
E5E
@ deaR B Q s= 2%
nn-1)
(B) =x=feya fe
(C) e Ffe (rem 7R) S
(D) Ivwwit s 3R D} *=y"q

4022-A 30
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104. A thermodynamic system at
. constant temperature and
pressure will be in stable
equilibrium if its

(A)
(B)
(C)

(D)

Internal energy U is a minimum
Gibb’s potential G is a minimum

Helmholtz free energy F is a
minimum

Enthalpy H is a minimum

105. Bose-Einstein condensation
temperature T_refers to the
temperature below which

(4)

(B)

(€

(D)

an assembly of bose gas
condenses to the liquid state

there is an appreciable
occupation of the ground state

in an electron system

there is a significantly large
occupancy of bosons in the
ground state of the system

the bosons essentially behave
like fermions

106. The errors that occur due to
unknown causes are usually
termed as s

(4)
(B)
<
(D)

4022-A

(Gross errors
Systematic errors
Random errors

Instrumental errors

31

107. A certain resistor has a voltage drop
0f110.2V and a current 0of 5.3 A. The

108.

uncertainties in the measurement
are+0.2Vand+0.06 A, respectively.
The uncertainty in the power is

(A) 69 W
(B) +6.7W
C) +72W

(D) £+6.3W

OEAC]
o

When the number of observations is
less than 20, the standard deviation
having a symbol s is given by

2.4

(A) 5=y
B) s= E_df
© s= n%;‘i
D) = 2111(!12

[ P.T.O.
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109.

110.

4022-A

T WA @ Hl 7 ST % SgEn =
o faeft & e PR @

x=1,2,3,4,5,6
vy=6,4,3,54,2

at = = 1 faedt ot @ w1 Ee
B

(A) y=5.7999 — 0.514x
(B) y = 6.2735 - 0.613x
(C) y = 3.4287 — 0.365x

(D) y=4.8213 -0.767x

e Wellehed 956 ol =gqad i faeft g
e % T e o < 2, o 3§ e
TH 3

(A) y=agtax+..ax

(B) y=AB"

© = ag+a,x

(D} y=Ax"

111.

112,

113.

32

YR GRONSA <6l SN id g Fdwrs
gt ®1 At w9 fe § & sH-a
R ?

x—-vt

) x= T g,y -y3z-z
Ve

B) x= 20 yayakz=z
’1_"_
c2

© x=2 yoyalz=-z
1+—2
C
(D) T § =1

qiged 292 [F, H] = 0, ¥ 71 frsed Feprent
ST Uehdl 2, 98l FF hig-Wer & o o6 fRufe
Tiéw® q,, Hon Fdwi p; @ W@ t T
it wtan € a1 H RedifFa 8 2

(A} ®e F oy R ok S @

(B) wa F o Wt 78 w5t 2

() dheRiem H wma W sl e 2

(D) Wi H o w ol 7
Ll 8 -

e Ay o= o =

(A) sl REH 1 =R STYE w8
(B} =g % et 6t e T v A B R
(C) T 7= arafa B 2

(D) sulea § & i =&l




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

Lorentz transformations for

as per the following data : coordinates, which among the

x=1,2,3,4,5,6 ' following is correct ?
; ¥y=6,4,3,5,4,2 x-vt
The least square strajg]flt line (A} x' = 1 v_: Y =yandz' =z
equation is c
B x="2% y-yandz -2
() y=5.7999-0.514x . \/1_?
(B) y=6.2735-0.613x € %= X_VV'; ,y=yandz =z
I+
(C) y=3.4287-0.365x (D) None of these
(D} y=4.8213-0.767x ‘ 112, What inference we can draw from the

Poisson Bracket [F, H] = 0, where F
is any function that depends upon
position coordinate g, momentum

110. The standard approximating curve coordinates p; and time t and H is
the Hamiltonian ?

to be fitted by the least square fitting (A) Function F depends on time
method for a hyperbola is given by (B} Function F does not depend on
~ time
(C) Hamiltonian H depends on time
A) y=a,+ax+..ax" (D) Hamiltonian H does not depend
o on time
(Bj v = AB* ' 113. In a non-inertial frame of reference
s (A) A force free particle experiences
) acceleration
_ EEE (B) Newton’s first law of motion does
<y ag+ax IE T, not hold true
. (C) Frame of reference is
D) y = Ax® unaccelerated

(D) None of the above

4022-A 33 [ P.T.O.




114, TR 1 wEHd o90H 8
(SET m FAFH FT =0 § 1)

(A) m
(B) 2m
(C) m/2

(D) 4m

115. =g aa1 & =0id MaEiel ST ol

(A) i wAT T a8
(B) 9 U O A BT §
(C) =:fig 9 e dtar 8

[E145 =
(O) shwwwh b

116. Wil SEIS, S e U] alcds §eh

SR Fiees & HH AT &, T9 d 39 THK
EAER FT §

(A) gen e
(B) ¥g ferw
(C) dfiEdeie fera

(D) 3 4 i Tl

4022-A

117. 9% forg <&t R it arguferdt &

118.

119.

120'

I Y wiE g 3R s 95 T
W I Fed B, W FEAN ¢ |

(A) Q-Trg

(B) whid 30 faeg '
(C) a-Tog

(D) 3 @ *i$ T

Tk e i s areeen o g
heldel B [, 98 g I 1 B AT Bl
?, 3@ s ¥ R i T
el B g |

(A) BT

(B) TeBRR

(C) s

(D) ¥ ¥ I 7

BC-147 3i% a1 U i~ fha
arefaTes Ted Y S BT R ?

(A) wifEm

(B) faefteia

(C) GaAs

(D) ¥ & g Tdl

AR W i & "y e e &
I fore o fepm ST 2 2

(A) Iwrerl 998 PH % T

(B) 3Tl YaIg *H HA % forg

(C) Frcaiirs ST hi warelt w1 % fory
(D) e qAM gig S U = feg




114. The reduced mass of positronium is 117. The point where the load line and

(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 ELE

u wd

(D) all 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

4022-A

118.

119.

120.

characteristic curve of a transistor
intersect in the absence of the
signal is called

(A) Q- Point

(B) Cross over Point
(C) o —Point

(D) None of these

In the active state of a transistor,
its collector current I, is p times
the base current [, thus the
transistor acts as

(A) a rectifier
(B) an amplifier
(C} an oscillator

(D) none of these

A Transistor having number
BC-147 consists of a
semiconductor material.

(A) Germanium

(B) Silicon

(C) Galium Arsenide
(D) None of these

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

[ P.T.O.
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121, 9 §¢ Aiew $ ogaR, i fisww 125, 3f Wanfea v 1 §omE T =

it 3 e st 1 A e & foar e, 4 Ve i
(A) E.=-a, z(:}_g . (A) e &
(B) E.=-a,A% () o S 8 ‘
2 (C) TE AT §
(C) E.=a z(z-1)
e =8 = 7 D) A
_ 23(22—1)
D) Eo=-a, I 126, Tsh AR-3ia0el Jad quTEid heet 1§ ST

ieTeh 1 =9 0.5 At 3 et |rers &t
= 1.5 9 B | 59 STaieh 9T oI
OH:y —»e'+e+e N 9T % 9RE + 8000 diwe % fnm
@) TEE 3 W BaT 8, T = S | Tfd i
ST I HH 2N (T T R In 3 = 1.098)

122. I:p > e +y

(B) e e (A) 4.01x 107 ¢/
. x m
(C) 3l =gl & 7
it & (B) 4.00x 107 C/m
) (C) 4.05x 1077 C/m
123, Tere 3ia:Geen # fe ol 1 (D) 5.46 x 107 C/m
ACH-ITH T & 7
(A) BN - 127. Th 3Hd TS aret uig s ad Rl
Saem T frsa1 R 2, =t © 3rayr gued fage &
® E,, % e @ M1 g | 9139 W 3R Fagl
(C) M TR HT HA BT
(D) I I RHA
' (A) &COS(p
124, 1Gi1 ¥4 34 ] o i
(A) 7w " (B) 2¢,E,cose
(B) 4 %1 F -
©) 2% C© ?OCOSQ)
(D) 36 ¥ (D) O

4022-A 36




121. According to liquid drop model,

, contribution of Coulombic energy
- to binding energy of nucleus is

. @) Bo=-a 2253

(B) E;=-a, A%

. Z*(z-1)
(€) Ec—aa—A%

__l z3(z* - 1)
(D) Ec= as_—A}é

122. I:p" > e*+y
II:yu — e +e+et
(A) Iis correct
(B} II is correct
(C) Both are correct

(D) None of these is correct

123. Which particles are exchanged in

strong interactions ?

(A) Photon HFE
(B} Graviton EI 1,
(C) Phonon

(D) Glucon and Meson

124, Mesons are made up of
(A) 7 quarks
(B) 4 quarks
(C) 2 quarks
(D) 3 quarks

4022-A

125.

If mass of radioactive sample
is doubled, the disintegration
constant

(A} Increases

126.

127,

(B) Decreases
(C) Remains same
(D} None of these

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 107 C/m
(B) 4.00 x 107 C/m
(C}) 4.05x 107 C/m
(D) 5.46 x 107 C/m
A metal pipe of infinite length and
radius R is placed perpendicular to
an otherwise uniform electric field

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

E,
(A) —2coso
=

(B} 2¢45E,coso
EO

{C) s 5 cos @

(D} O

" [PT.O.
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128. B9l R 99} T Ut fowh & fFm w

Tonra o o1 U T i, wEiE foew &
TIE U 6 WHAH &9 ¥ 31y Rafa ¢ 7

R
(A) o=—r
T&y
oR
2n e,

(B) o=

2cR

&y

(C o=

_noR

D) e= 2¢,

129, %2R ferpm Faes Siaw s smm

4022-A

axbxh3NZEIH mg, % FH R

fraet g8 W sbAw: o SR -—cH @y dadt  131.

&Y THcd 2, 990 B T guHA afes
T 89 B = B § T@1 W1} | g
iafe i fRufoet 1 7 gT 3k ho =t
a T b gl § 719 &9 ¥ Sl A9
§C, 98 T ® 7% gy &7 ¢ 0 5
a1e Siad fehael i 9o Hem 7

GathU 4
- J

2cabhB; »

T m ]

O'athD ;
m

2cabhB,
m

(A)

(B)

(C)

(D) i

38

130. G @l giefers Rodt B a @, =t

132,

T NogmeEdi R0 g daterd Rean
8, % 30F FQ H AT HHE B
B(t) = Bycos(@t)z | T% xR AR <hl
peell, Frad = a/2 sk kg R B,
! TR & 3t 3R Iu% wg-7% I
@RI 8 | 99 % | et #§ | 9
1 A &

2
"aR‘” B, sin(ot)

(A)

na?

2R®

na’®

2R

na?

4Rwm

(B) B, cos{wt)

(€)

B, sin(wt})

(D) B, sin(ot)

&I IR & 3 o 7 fRut T
T golagH H awfi Farey el &
FAftrenan g 2|

(A) 9 -

TN
Q) 7

(D) 18

<+ gRUT YT G I
Treregror Sima e S genat @ wwm
# Iwanft e &8 |
(A) o el (afaee) TR
(B) weiwgia i fom
(C) (A) 3 (B) g
(D) (A) 3 (B) 4 & I T



128. What is the potential ¢ at the edge
of a thin disc of radius R carrying

the uniformly distributed charge
with surface density ¢ ?

A} o= oR
, T e,
oR

(B) o= 2n g,
€ o= 20R
T €,
R
(D) = 2¢,

129. The top and bottom faces of a rigid
insulating boxofdimensionsaxbxh
and mass m is charged with uniform
surface charge densities ¢ and -6
respectively and the box is placed
in a uniform horizontal magnetic
field B = Boj\. 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) Gathﬂ j.\

m
hB
(B) 20‘ab 0 :]o
m
m
(D) 20’3th0€
m
4022-A 39

130. A long solenoid of radius a, is driven

. by an alternating current, so that
the field inside is sinusoidal :
B(t) = Bycos(wt)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
nale., .
(4) —g Bosin(ot)
2
(B) 2Ru)B° cos(wt)
2
(C) =-"B, sin(ot)
(D na’ g sin(ot)
) TRa °

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

(A) 9
(B) 6 E %
(C) 7
(D) 18

132. The notion of proved to
be useful in explaining phenomena
such as fine structure and the
anomalous Zeeman effect.

(A)
(B)
(\&)
(D)

orbital motion of electron
electron spin

both (A) and (B)

neither (A) nor (B)

[ P.T.O.
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133. 3p° %us (3iRfvea) % dma ye1 ww=A

134.

135.

136.

&I (n) 3R Hefa (sifaes) Fuien
&A1 (1) % WA AT a
2

(A) 3,5
B) 3,1
©) 3,2
(D) 3,3

WY FEEAYE I e

(A) TR SNl 6T TSRS &

(B) TN & T Fam 6t fawm =
FACRT o

2

(C) T % S §aT F UH =
Tﬁ'l?lﬁ-‘ﬂ:[% ofao

(D) FFaft @ E5E

JUIBHHIT T T FET T gt
R HUIEAEAT? |
(A) j-jgma

(B) fem-sifye gma

(C) (A) 3R (B) qFi

(D) (A) 3R (B) A § +)E 7

HeflT vl e FeATitene deied o
I Ga [ﬂ:?xﬁ)wwmél

wasy T T e 4 @ Sy
AT (spin angular-momentum) I
JTEY 1 EW 7

(A) I HTE T

(B) i@ gan

(C) TeTAS WA

(D) o wen

4022-A

137. WkB approximation ¥ &1 8 wi=fs

138.

139‘

40

(A) T =1 gomE tftes &

(B) fier & owt == |

(C) f=ra = Towa =1 afted (variation)
i &t

(D) T T ZeH WX &, Ha 0=
1t | 3R fasa =7 variation
efidft iy & &

soagE A % + Y, qur - 1, Fawew

TR A € ?

(A) ST T TRV HAM: SR qUl
qmrEd fear & |

(B) SOiag o TSHUT SHHN: THE a0l
gforad fem 3 &

(C) SATZH =1 Trh!T ATeVT SHAT; T
a1 i 6t 23R 30 Bt B

(D) < FAT=H Hohivehel O R
Tt FoTEiset TN (classical
analogue) &l giT §

Th el (plane) # goi i 1 gU g8 i
) H= V,(3cos? ¢ —1) F TH 1 weasH
TR (perturbation apply) T ® | TG
V, TR | (ground state) TT3vE aEAT
# (first order perturbation energy

correction term) TSI & JoH %A |
gage ye, fisfafeaa § 4 = g 2

(A)

(B)
(&)

(D) 3 Vo
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133. The values of the principal quantum 137. WkB approximation is valid when

134.

number (n) and orbital quantum
number (l) corresponding to the 3p5

orbital are
respectively.
(A) 3,5

By 3,1

<) 3,2

(D) 3,3

and

Space quantization refers to

(A) quantization of energy of
' electron ‘
(B} quantization of direction of
angular momentum
(C) quantization of magnitude of
angular momentum EEE
(D) all of these El 2

135. The fine structure doubling of spectral

136.

lines arises due to

(A} j coupling

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

(D)} neither (A) nor (B)

If the orbital angular momentum
is a generalisation of momentum

in classical mechanics [f: =Tx f)') ,

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

4022-A

41

(A)
(B)
(C)

(D)

System has large mass
System has high energy
System is potential varying
slowly

System has large mass, high
energy and potential slowly

varying

138. Quantum numbers of +% and =%

for the electron spin represent

(A)

(B)

(C)

(D)

Rotation of electron is clockwise
and anticlockwise direction,
respectively

Rotation of electron in
anticlockwise and clockwise
direction respectively

Magnetic moment of electron
pointing up and down

Two quantum mechanical spin
states which have no classical
analogue

A
139, A perturbation H=V(3cos?$-1),
where V, 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) 2V,
(B) %Vo
© 2
o) 3%

[P.T.O.




Exs
140. T 319 % Fag & a9 27°C ¥ 627°C
e 9eeid] &, dl 9153 T emissive
power I UG- SIUTd &1 & 7
a) 3
B) 81
(C) 6
(D) 9
141. T 9gd ol 9K g5 9 Wb T@ T
AP ST ol e & T s i A WA
T JARR TS h H T WY HIRR ¢ |
T g an 6 gify v e el g
W 30 TEHT 89 B ® | 3 pueeht
fream a 8, @ 9 W s W1 R ?
(A) TADT 2naiB R % dd & eEd
(B) 2naiB dR % qa i )
(C) T=% % WY naiB =

(D) ¥

142. 7 ST 5 wh gl g9w g, R
wiedg 91e a1 % SHusel A erar & Rt
W-36aT L g, O Toeet o e g At

IJ'qu
I=F8m
(®) 1=t

(B) I= 2”'0qm
L

143. T TARAA, §Y Faw o, Sig e
3R =gl wrers fauda feanadt & wom
YR & 9 } | gEehIT & I BN
(A) FEa & TR
(B) 3N AT & I
(C) =mell =Terh % 3T
(D) QI =rerhl % offg §

144, % € sor e s R R wd
L >> R 8, % T Gareis il il SR
139 ! 3G% 8 % T TH THAA | HEa
ST T ] | 37 S % AR AER

I TTd L 3T 9SS 2R Teft T WIdd
e § & Tor T 8 | o7d e W Sy
Q 3 WERT W | AR q THH 9 &
frat gu R | 3 Ao o WralEd wie %
st fRR STA & %1 9 g
B Soxg

0

qQ
© 27ne,RL
D) qQ

8¢,RL

-1
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140.

141,

142,

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

(A) 3
(B) 81 EI E..
=]
€) 6
D) 9
A very long bar magnet is placed

with its north pole coinciding with
the center of a circular loop carrying

“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 2raiB perpendicular
to the plane of the wire

(B) 2raiB in the plane of the wire

(C) waiB along the magnet

(D} zero

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

u'oqm
[=1Cm
A 1==
(B) I= 2l'l'(lqm
L
el
[=100m
(€) 3L
e
[= Z0%m,
D) 1==2
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143. In a coaxial, straight cable, the

central conductor and the outer
conductor carry 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

o 52
&RL
g,RL
aQ

(©) Dre.RL

(D) —SQ%L

[ P.T.O.
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145, TF AT q 910 F x-318 % WY AR 148, TH TERH WHAHRR 7 afd dleedt @,

() nfer v & wm= = @I R, W & S A YL TS 91 Y AL Heenen
S W e g W R, T x = 2} WA AR 2 | T whEeH Y el
el Fei VIRt <hY AT R | ——
@& LV - (A) =i
32neya (B) i
B — LV . (C) agd
32nea (D) il & A T
© LV
32ne,a 149, U U= veefinr S w-herd W
q’v TH 15 T ES @ Iqﬁmﬁﬁiﬁiﬂ
(D) 16neya’ T Ag = 500 &, @ sahi de disi
Bl |
146. MOSFET % $14e Waardl &1 AW (A) 30 KHz
Bar g | (B) 3 KHz
(4) oo 3im %ﬁ (C) 300 KHz
(B) 3o @ D) T & W
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(D) %M 3t 150. T S s ¥ e §, T3
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(A) 800 dB (A) -1dw

(B) 80 dB (B) 1w

(C) 8dB (C) 109

(D) w3 3 (D) ¥4 & I T
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145. A particle of charge q is traveling-at

constant speed v along the x-axis.
Calculate the total power passing
through the plane x = a, at the
moment the particle itself is at the

origin.

(A)

_av
32ne,a’

q’v
32ne,a

_9v
32ne,a’

(€)

2
_av
D) 16mne,a*

146. The input impedance of a MOSFET
is at the order of

(A) Few ohm

(B) Few hundred ohm
(C) Few kilo ohm

(D) Several Megha ohm

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) 80dB

(C) 8dB

(D) None of these

148. An operational amplifier has
infinite voltage gain, infinite
input impedance and zero output
impedance, such operational
amplifier is said to be
(A) Exponential EHE
(B) Practical G-

{C} Ideal
(D) None of these

. An operational amplifier has a gain
band width product of 15 MHz.
If its close loop gain Ay is 500, its
band width would be

(A) 30 KHz

(B) 3 KHz

(C) 300 KHz

(D) None of these

In the circuit of an operational
amplifier both input and feedback
resistances are at 1 KQ, If the
input voltage V; of 1 Volt is fed to
the inverting terminal, the output
voltage V, would be

(A) -1 volt

(B) 1 volt

(C) 10 volt

(D) None of these
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