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The Born approximaﬁon method is suitable

for

(1) low energy scattering

(2) medium energy scattering
(3) high energy scattering

(4) low as well as high energy scattering

If the scattering amplitude is related to the

differential cross-section, then the
dimensions of scattering amplitude is

(bl) cm2 sec_1

(2) cm_2 sec_1

(3)> cm sec_l

(4) cm

In quantum mechanics, the discrete set of

energies of harmonic oscillator are

(+ 1) ho

1) E, =

(2) E,= nhw

3) E. = |n + 1 0 ¢
n

4) E, = > Ao

Phase space in statistical mechanics is
defined by

(1) speciﬁcétion of position and momentum

coordinates of all particles

(2) specification of velocity and momentum

coordinates
(3) specification of position

(4)- speciﬁcation of momentum-

LJr8o8

One of the postulates of Statistical Mechanics

18

(1) one cannot find a system in all

accessible states

(2) a system is equally, likely to be found in
any one of its accessible states

(3) a system is prese-nt in one particular

state

(4) a system can be found in two or three
states

For a microcanonical ensemble of systems,
the probability is

oE

(1) e"®r, when E<E <E+38E

1

(2) e“*Ber when E > Er <E + 8E

+1

(8) ¢ when E<Er<E+8E

(4) zero when EA <E < E +.8E

The normalization condition in statistical

mechanics is

® Y, P,

=1

@ Y n =N
r

(3) n =1

S
\g/
e~

I
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10.

Quantum mechanically the partition function |11.

18

» (1) 7 = 2 e_ﬁEr_aEr

@ z=Y e PEs

4) Z-= e T

~ According to Liouville’s theorem

(1) ‘3-‘2:0
@) %%:0
(3) %f—;o
@ g—f=d

Maxwell — Boltzmann statistics is developed

oni the concept

(1) particles are indistinguishable

, (2)  particles are distinguishable

(3) particles which are indistinguishable

‘have even parity

(4) particles which are distinguishable have

odd parity

(6)

12,

13.

14.

Bose — Einstein statistics

(1) is based on

concepts

(2) is for particles which are

indistinguishable
(3) is for electrons in metals

(4) is for particles with spin = 1

In photon statistics

W ) en, =

r

2 Y n =N

r

@ Y n=N
r
N
@ Y n=7
r
Conduction electrons in metals

Fermi — Dirac statistics .

() n.=0,1,23,..
1 35

(2) n = 2 9 o

3) n_=05

r

(4) n =0and]l1

Spins ‘of parahydrogen

orthohydrogen molecules are given by

(1) 0,1
2 1,0
3 1,2

4 2,1

LJ/808

quantum-mechanical

obeying

molecules and
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15.

16.

17.

(8)

The electronic partitibn function for

molecules at ordinary temperatures when
most of the molecules are in the ground state

is

(1) gl e'.ﬁel

2 g(gr)
g
(gn)
3) 5

(4) zero

where B> B are the degeneracies of
electronic ground state and first excited

state..

Bose — Einstein distribution is

. 1
(1) n = ———
s ea+Bss -1
_ 1
R
1
(3) n = ——mm——————
y e—&_ISES +1
(4) @, = 1

s e—a+BSS _

1

Free electrons in metals have the same

. probability at all temperatures higher than

0 K to occupy the Fermi energy state and is

equal to
(1) zero
(2) 025 e
3 05

4) 10

18.

19.

20.

21.

L’ii/sos '

Transition of llquld He-I to hquld He 1,

temperature, T,, is

(1) not a phase transition (crystallographic
phase)

(2) phase transition of second order
(3) phase transition of first order
phase

(4) ferroelectric to paraelectric

transition

. The value of parasitic capacitance of a triode

increases as

(}) current increases

(2) current decreases

(8) signal frequency'increases

(4) signal frequency decreases

In a pentode the suppressio:n grid is ﬁsed‘tO'
(1) limit anode voltage |

2) iimit anode current

(3) dissipate heat

(4) suppress secondary emission

The characteristics of a. triode between grid
voltage and plate voltage for constant values
of plate current is known as

(1) transfer characteristics
(2) static plate characteristics
(3) mutual characteristics .

(4) constant current characteristics .
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23.

24.

25.

- 26.

(10)

In a C.R.O. which electrode has the highest
positive voltage ? -~

(1) Cathode
(2) Anode

(3) Heater

- (4) Control grid

The coating material used fSr green in CRT is
(1) Zinc orthosilicate |

(2) Calcium tungstate;

(3) Zinc sulphide

(4) Zine cadmium su]phate

The drift current in a diode is due to
(1) chemical energy

(2) heat energy

(3) voltage

(4) crystal formation

Hall coefficient Ry is

®
@ 1
3) po
(49 ocor

A donor impurity must have

(1) no charge

(2) negative or positive charge

3) 3 valence electrons

(4) 5 valence electrons

27.

28.

29.

30.

Ls/808

In a semiconductor diode the potential

barrier offers opposition to

(1) holes in p-region only

(2) eleé’tron's in n-region only

(3) majority carriers in both régions

(4) majority and minority carries in both

regions

The maximum rectification efficiency of a full

wave rectifier is

(1) 100%

(2) 812%
(3) 66:6%
(4) 406%

In a typical NPN transistor the doping
concentrations in emitter, base, and collector .
regions are Cp, Cp and Cg respectively.
These satisfy the relation

1 Cg > C.>Cp
(2) Cg > Cg > C,
3) Cq»> CB > Cgq

4 Cy= Ce > Cy

Most small signal transistors are

(1) NPN silicon in a plastic package

(2) PNP silicon in a plastic package

(3) NPN germanium in a metallic case

(4) PNP germanium in a metallic case
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27.
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32.

33.

34.
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a and P particles emitted in a radioactive
chain, starting with 4 4Pu242 and ending with
82PbZOG, are |

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

In the decay of free neutrons in addition to

proton and electron, the third particle
produced is

(1) neutrino
(2) lepton
(3) positron

(4) antineutrino

The missing magic number among the
numbers 2, 8, 20, 82, 126 (number of total
neutrons or protons) based on shell model is

(1) 26
(2) 36
(3) 50
(4) 66

For a nucleus of mass M containing Z protons
and N neutrons, the binding energy, B, is
defined as

(1) B=M-2ZM, + NM) ¢
2 B=(ZM, + NM,) ¢

3 B=M-ZM)

(4) B=(ZM, + NM, - W o

where Mp and M are masses of free proton
and free neutron respectively.

35.

37.

38.

LJ4808

. In the determination of age of rocks, the mass

number among the four isotopes of primordial
lead, which has the maximum abundance
ratio is

(1) 208
(2) 207
(3) 206
(4) 204

If 92U238 emits an. oa-particle and ‘the
resultant nucleus emits a B-particle, then the
atomic and mass numbers of the final nucleus

are
1) 92, 234
(2) 91, 234
(3) 90, 236
(4) 90, 234

According to Gamow’s theory of a-decay the
probability for an a-particle (with energy less
than the potential barrier) to penetrate the
barrier and escape from the nucleus in each
collision is

(1) =zero
(2) one

(3) finite

(4) - depends on the mass number of the
nucleus

Geiger — Nuttall law relates the range (R) of
a-particles emitted by several radioactive
elements and half lives of the elements and is
given by

(1) InR=A+Blinx
(2) lnX=A+BlnR'
3 R=AlInhr+B
4) A=AlnR+B
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40.

41.

42,

43.

{14)

In B-ray continuous spectrum a few sharp
lines are superimposed. These sharp lines
(line spectrum) are due to

(1) neutrinos
(2) antineutrinos
(38) protons

(4) internal conversion electrons

G.M. counter wire collects 108 electrons
per discharge. When the count rate is
1000 counts/minute, what will be the average
current in the circuit ?

(1) 266 x 1078 amp
2 266 x 1071° amp
(3) 266 x 1072 amp

(4) 266 x 107 amp

When a positron and an electron combined,
their total mass is transformed into the
energy of gamma rays (usually known as
annihilation) of the value

(1) 0-51 MeV
(2) 102 MeV
(3) 1-53 MeV
(4) 2:04 MeV

According to liquid drop model the nucleus is
similar to

(1) a liquid with high surface tension
(2) a viscous magnetic liquid

(3) a small electrically charged liquid
(4) a liquid with electromagnetic fields

If the radius of Hol%5 is 7-7 fermi, then the
radius of He? in fermi units is

1 22
@ 11
38) 44

(4) 88

44.

45.

LJ/808

The most stable nuclei contain

(1) even number of protons and even
number of neutrons

(2) even number of protons and odd
number of neutrons

(8) odd number of protons and even

number of neutrons
(4) odd number of protons and odd number
of neutrons

For the successful operation of a
Geiger — Muller Counter, the wvariation of
count rate (C.R.) with voltage (V) is shown as

in figure

(1)  cCR.

.___.> V
(2) C.R.

—.9 V
3) CR.

__> V

4 CR.
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46.

47.

48,

49.

(16)

_ According to Mosley law, the frequéncy of

emitted X-rays by the atoms of heavy

elements is directly proportional to
(1) Atomic radius

(2) Atomic number

(3) * Atomic mass

{4) - Neutron number

‘Lyman series lies in

w

@

Infra-red region

Visible region

(3) Ultraviolet region

(4)  Microwave region

The limit of Paschen series will be at a
wavelength (in A) ,
(Rydberg constant is 109700 cm™)

(1) . 6563
(2) 1215
(3) 8201
4) 915

The ionisation energy of hydrogen atom

(in eV) is
(1) 136
(2) 134
A(3) 36

(4) 34

50.

51.

52.

When

- 1,)/808

acceleration of electron is

the

increased the _speciﬁc charge

(1) increases

(2) decreases

(8) does not change

(4) initially increaseé and later decreases

The relation between orbital magnetic dipole
moment, i, and orbital angular momentum,
L, is '

1) ﬁ=—§;L
@ L=_-q
3) §=3§i>i
@ L=22%

One amu is equal to

(1) 931 MeV.
(2) 931 MeV
@) 1931 eV
4) 931 MeV
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54.

55.

56.

- (2)

{(18)

In Raman effect, the

wavelengths of
anti-stokes lines are )

more than the wavelengths of stokes
lines

(1

(2) less than the wavelengths of stokes
lines

(3) same as the wavelengths of stokes lines

(4) same as the wavelengths of Rayleigh
lines ’

Rydberg constants of hydrogen Ry and
helium Ry, are related as

(1) Ry =Ry

2 RHe > RH

(3) Ry, <Ry
: R

—H

@ Rge=73

Pfund series lies in

(1) Visible region

Microwaves
(3) Radio waves
(4) Infra-red region

Bohr atomic model
(1) explains line spectra of all the elements

(2) assumes the wave properties of the
electrons :

(3) assumes that only certain values of
angular momenta are possible for
orbital electrons of hydrogen atom

(4) explains the experimental line spectra
of monovalent metals

57.

58.

59.

60.

LJ/808

The shortest wavelength in Lyman series 1s
912 A. Then the longest wavelength (in A) in
this series is

(1) 9120
(2) 1824
3) 1216 .
4) 2432

Normal Zeeman effect of splitting of spectral
lines is observed in an external applied

(1) electric field
(2) high temperatures

(3) electromagnetié field
(4)

magnetic field

The fine structure of hydrogen spectral lines
is explained by considering the
finite size of the nucleus

(1)

(2) presence of neutrons in the nucleus

(3) orbital angulaf momentum of the
electron
(4) spin angular momentum of the electron

If the radius of the electron orbit is ', the
hydrogen atomic =~ energy values are
proportional to

1
1 =
rZ
(2) r
(3) r
4 =
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61.

62.

- 63.

65.

(20)

For a transistor the normal collector voltage
is 12 V. If it is found to be 28% V the trouble
could be -

(1) Ry, is open
(2) RE is open
(8) Cg is shorted
4) Cg is open

For a transistor o, = 0-98, 1IE =2 mA, then
the collector current will be, in mA,

(1) 044
(2) 0-88
3) 196
(4)  3:32

An amplifier should have
(1) high fidelity

(2) low noise

(3) stable operation

(4) All the above

An ideal current amplifier should have
(1) Ry - 0, R,=0
(2) R;=0, R =
3) R,

1

0

=(X_)’ RO

[> 0]

(4) R, =, R

An ampliﬁer’s power is changed from 10 W to
20 W. The equivalent gain in dB is

(H 2
2 3
3) 6

(4> 10

169.

66.

67.

68.

70.

LJ/808

Negative series voltage feedback is applied to
an amplifier to reduce its open circuit voltage
gain by 6 dB. By what fraction do the input
and output impedances change respectively ?

(1) 5,025
(2 12,075
(3) 2,05
(4) 20,09

If A and A; are gains of an amplifier without
and with feedback respectively and B is the
feedback fraction, the condition for positive
feedback is

(1) A;=AQ1-Ap)

(2) Ap=A+Ap)

A

3) Asz_AB
A

@ A= ap

Two radio frequency ampliﬁers are in
cascade. One has a gain 20 dB. The other has
a gain 40 dB. The overall gain in dB is

(1) 40

i

(2) 80
(3) 800
(4) 60

The Q of a single tuned LC éircuit is lower,
when its :

(1) shunt resistance is increased
(2) capacitance is reduced
(3) shunt resistance is reduced

(4) series resistance is increased

In a practical oscillator circuit the loop gain
(AB) is

(1) slightly less thaﬁ 1

(2) slightly greater than 1
3 -1

4 1
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71.

72.

73.

74.

ey,

(22)

The .number of _crystal systems in three
dimensions is ' '

1) 14
@ 12
3 9
4) 7

The first Brillouin zone of a simple cube is
(1)~ Rhombohedral

(2) Truncated octahedron

3) Octahedron

4) Cube

In a simple cubic lattice d;,: d;,5:dq; 18

(1) 6:3:2

@ 6:3:48
(3) V6 :V3:v2
V(4)/ V6 : V3 : V4

If ‘n’ is the number of atoms in the unit cell of

vthe‘ cubic system, N, and M, are the

Avogadro’s number and atomic weight
respectively and p is the density of the
elemenf, then the lattice constant is given by

1
M,p)3.
nNA
l.
- (nN,\3
@ |2l
AP
1
nM,\3
3 NA\
. AP
_ 1
pN, 3
@ |y
. A

75.

76.

7.

178.

@ - 2Nac (——“‘1)

LJ/g08
What is the electronic structure of sodium
jon if the atomic number of sodium is 11 ?
(1) 1s® 2s* 2p° 36!
@) 1s? 252 2pb |
3) 1s2 252 2p* 3s?

(4) 1s2 252 2p5 3s!

Which
covalently bonded crystal ?

of the following elements is a

(1) - Germanium
(2) Calcium

(3) Sodium

. (4) Aluminium

4-4 eV energy is required to break one-H — Cl '

“bond. This is equal to

(1) 42 x 103 kJ/kmol
(2) 420 kJ/kmol
(3) 42 J/kmol

(4) 420 x 103 kJ/kmol

The expression for the lattice energy per
kmol of NaCl crystal is

AN 1 ('n ’
n—-1

(1)
47E e
o]

4n£0rg A n
3) ANAr0 (n-—l
4n80e n

.
@ -ANac (_’.‘*1)_

_471801‘0 n
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(1) 14 ’
(2) 12
3) 9
4) 7
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79.

(24)

The variation of electrical conductivity (o) for
a metal with temperature according to band
theory of solid is observed as shown in the

figure
1
68
_> T
1
(2)
—>T
1
3)
__H T
4

80.

81.

82.

83.

LJ/&08

X-rays of wavelength 0-5 A are reflected from
a crystal for which d = 2 A. The glancing
angle corresponding to second order is

(1) sin”! (0-25)
(2) cos! (0-25)
(3) sin”! (0-5)
(4) cos™' (0-5)

A completely filled energy band in which an
electron is missing behaves as a
(1) negatively charged hole with effecfive

*
mass mh

(2) positively charged hole with effective

*
mass mh

(8) a positron

(4) a valence electron

By raising the temperature the resistivity of
a semiconductor

(1) increases

(2) remains constant

(3) initially increases and later remains
constant

(4) decreases

The

electrical conduction in solids is equal to

effective mass of an electron for

(1) free electron mass (mo)

’ 2 2
(9 LE/dkT E/zdlf
h
2
 dk
2
) h
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84.

85.

86.

(26)

The Bloch’s function, which is a solution‘vof

the equation for an

Schrodinger wave

~electron moving in one dimensional periodic

potential, is

ik.F

(D y@m=e

@) v @ = 2 (p(?—'ﬁj)
J_ ,

*ikx

3) yx)=-e u(x), u(x +a)s= u, (x)

(4) y(x) = etika w(x), u(x +a)= u, (x)

The number of possible wave functions in

- any energy band is equal to

(1) number of unit cells

(2) number of atoms
(3) number of electrons

(4) twice the number of electrons

For analysis of X-ray diffraction data ‘the
energy of X-ray beam is related to the
wavelength of X-rays as

124

1) AA) =
D MA £(eV)

o 124
2) AMA) =
@ A8 €(keV)

0-28
1

V)2

3) rA) =

028
1

[e (keV)]E

4) 1A =

87.

88.

89.

90.

LJ/808

The hydrogen bond in hydrogen bonded
crystal is a special type of

(1) metallic bond

(2) ionic bond

(8) covalent bond
(4) dipole bond

The half life of is 50 days. The
value of the disintegration constant is

:210
82B1

1) 05 day_1
(2) 025 day!
(3) 0-14 day™?
(4) 01day!

If a nucleus can decay (for example Po218) in

either of two processes with disintegration

constants X, and i, and following the
_(%1“‘2 t

equation N(t) = Nye , the half life is

given by
W m
@ ﬁ
@ ln(l12+lz) /’
w k)

In which of the following the output pulse
produced is the same, whatever the energy of
the incident particle ?

(1) Proportional counter
(2)  Scintillation counter
(3) Geiger counter

(4) None of these
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91.

92.

93.

~(4) cross-section of the current elements

| Ho (21
) 4 (d)

(28)

The force between two current carrying |94.

elements d/; and dl, carrying steady currents
I, and I, does not depend on

(1) magnit’ude of each current
(2) distance between the current elements

(3) * orientation of the current elements

The magnetic induction at a distance d, from 95.

an infinitely long straight wire in which a|

current I flows is

Ll
@ (3

. p‘oI' )
) —< 96.
® - |
)
@ 21

In the case of free space, the changes in
Maxwell equation occur for

LJ/808

The Poynting vector in a conducting medium
is the flux of total electromagnetic energy
passing in unit time across the closed surface,
and is equal to

(1) x E-

H
(2) j‘(ﬁ x E).ds
' S
(3) j (E x H) dv
Vv

x H

=

4

When electromagnetic waves are propagating
through air-glass interface

(n; = 1:0, n, = 1-5), for normal incidence the
transmission coefficient is equal to

1 024

(2) 048
(3) 0-96
(4) 004

When electromagnetic waves of angular
frequency o propagate from a nonconducting
medium (permeability #, and permittivity €)
to a conducting medium (permeability Ky and
permittivity ~ &,, conductivity o), the
penetration depth is given by for any angle of
incidence. : '

1) _2
E £ 82 (0]

(2) 2
Og Ky ®

3) 2
o0

2

(4)
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91.

92.

93.

2 Vv.D,

I, Sobof I, defogd  (Dardten dly 0ok
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20d0 B8 HED ©oBdw
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@ E[d]

3)

4) —1

oxrsHsns’ w78 HrERS dESmives

1) v.D, V.B

3) VxE,

(4 VxE, V.B

(29)

94-, S

95.

96.

(1)

-3 HiHyo
4 SH O 4

rE ordEoSt Jodyd &ddwo argor

Pdre 5P00S’ Dodryd AglodI0d 3§

SIn¥) @I IK0 Powodfoh DBE o,
(808 &°S° el Db |
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- ©od6 Hodn (n, = 1:0, ny = 1'5)
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98.

99.

3 v

{30)

Fresnel’s equations (regarding
electromagnetic waves propagating from
medium 1 to medium 2) are the formulae
relating the

(1) Amplitude of the reflected (Eor), with

that of transmitted waves E,)

2) ‘Amp_litude of the reflected (Eor) with
that of incident wave (E oi)

(3) - Amplitude of the transmitted wave (E )
with that of incident wave (B,

(4) Amplitude of the reflected wave (Eor)

and transmitted waves (Est) with that

of incident wave (E ;)

Choose the-correct statement.

(1) Galilean transformations are consistent
with the constancy of speed of hght in
all inertial frames

(2)  Galilean transformations are -
inconsistent with the constancy of speed
of light in all inertial frames

(83) Lorentz transformations are
inconsistent with the constancy of speed
“in all inertial frames

(4) Lorentz transformations change by a

factor V1-v2/c?

In the laboratory one particl‘é ‘A’_has a
velocity (relativistic) v and another particle
‘B’ has velocity (relativistic) —v opposite to
each other. The velocity of A relative to B is
‘ 2v
(1 +v2/ c2)

2v
S )

(1)

2v

CY)
Vl—uz/c2

101.

LJ/808

¢

100. Suppose a particle is instantaneous at rest in

S frame. S’ is moving with a speed v relative
to S along x-axis. The components of the

relativistic force, in the two frames, are
related as
F_ F =F', F=F
(1) FX: 27_, y_y’ Z=Z
1-V /
/c?
_ _ y LR
(2 F,=F , F = ,FZ_FZ
1-v°/,
c
, F.
3 F =F,F = L,
X 2 /
1=/,
/ C
F F,
“h v/
C2
. Fr Fy'
4) F, = X , . F = ,
2/ y 2
1-v%/ 1-v%/,
/2 /c?
F/
F = z

The expression for relativistic energy of a
particle is equal to

1) m? \

(2) \)ch2 + m§c4

3) (m-m) ¢

(4) Vp262 +mZt ' ’
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97.. afb¥o 1 LoD oo 2 B wghdo|100. of  Fwin  Seposer  S-Sbind’
308 WoglokrIyod  Somod  (RI6 oot &Hd.  x-eFos’ § Hedw

98.

99.

. (B0 ST BOGHD DdSessw

TB3K4n v 0o I5°E Zodw B ¥

3)

B02080VSD
1) $od8d (B,) 0o (DF0E (Ey)
SEome EoddddDeD '

(@) Hovbgs (B, Hbaf 85 (B |
oo EoddHoMEen '
3) @08 (B, oo DID (B

SEode LodHd Hosen

JoddN (B ), B0 (E) D0 oXw
DSES (E ) SEome EoHS HBYen

(4)

SRR LT3 Jodwod®, [ODSD
Srroddmimen  JE  sP08 588
QDo (consistent).

o) LI S| oIS’
ErarodSeanen DYse08
@d0Ke (inconsistent)‘ ,
o), acbde iSLéaé»@e’)'s, A 01’30%)r
Srarod e 5708588
@0 ‘
erBod Sprossmiven V1-v2/c
so8E0s drderow o

BOIrsTos’, o Sadn A gy FEE

(1

ROOD
$68

(2)

3)
25

4)

>HEESKo —v won HEBYE H8T a%s*®
Kooy S, B & A awgy 39§ 3o
2v
i 1+\>2/c2j
n
1-v?/c?

(1)

(2)

:

2v

2v
(4)

\jl—uz/cz_

101.

13@)05)5326;5‘9,- Both I owes’ Jr0gE

20 ©0¥IN® DODOLHW

F. ’
(1) F = X, F=F, F,=F,
/(32
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1-97/,
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2.8 o G JDEE %8 Do

H

2
m¢cC
o

(1)
2) N pzcZ + mzc(

@ (m-m)c

@ 111)2021‘”][1%4



[®]

102.

103.

104.

(32)

Covariant form of the Maxwell’s field

equations
VxBot 0B +pd and V.E=2
(;2 at ¢ 80

in terms of electromagnetic field tensor is
expressed as

D O%A, =-pd,

u
4
(2) Z auv = p‘oJu
v=1 v .
4 JF
mv p
® X% e
v=1 v o

Lorentz force equation in the covariant form

gives

(1) the rate of change of linear momentum
per unit volume as the space part

(2) the rate of change of linear momentum
per unit volume as the time part

(3) the rate of change of mechanical energy
per unit volume as its space part

(4) the rate of change of mechanical energy
per unit area as its space part

When a system is in a state described by a
wave function y, the expectation value of an

A
operator A is equal to (assuming y is]| -
N .

normalised)

< A

1) fwAw*dr
0

@) jw*ﬁwdr

" A
(3) f A(y*y)drt
0

@ AQyy®dr |

Lu/gos

105. In quantum mechanics, the Schrédinger wave

106.

107.

equation for a free particle is

(1) V%y = Ey

2 vy = 3,;3 Ey
3 - —;’%vzw = By
(4) (V2 - %;3) =0

The eigen value of the operator

wave function sin 2x is

1 2
1
(2) 2
1
(3) 1
4 4

for the

According to Born interpretation of wave
function y(r, t), the probability of finding a
particle is equal to (assuming y is

normalized function)

(1 |y,

2) j W@, t)| dt

® | v v ac

@) V*E b y(E t)
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102,

103.

104.

2.8

58y 35 Gw¥y F8 K)ﬁbgdeagmc»

oxB=LE 3 Eop

vxBe G5t o) ooty V.E=£

D ¥y B AR (covariant)

Srddwod  AHgE  wohdyod  FE

B 6eS® 1308 Forr BenBOUWN™

[ﬁAu =-ud,

4 OF
ny

@ Y,

v=1

4 JF
w _ P
(3) ZIBTV‘—‘S—

o

€Y

=pd,

axv

oF,  OF
A + uv + vA _ 0

ox ox, axu' ‘

D& DJ)$ (covariant) ErHos’ erdod wo
HabESeado ’ ‘

(1) (838 wo¥os®, Thon (SBg B
6’33”63‘)3&» DsP0E Hd HOHrHINI
sPo ©0%0S°, Thod (BHgBKHrENTen
5208 Pd DOITHINILH

(B 3E wo%os®, oo ®E %8
He8oyBéw Dse0E Hod HOHrINSKH
|>BRE wo%0S’, oo 3§
8Tt Isro¥ FToghnDE . ‘
DY 28D S50 (ddoo y &
JroD, ,é@@o&:‘s*ééb’a» (operator) A
Gw¥) woszro ded (S8od BHavo v
a?'?.’wég EYSD & EID) » ’

oF

4

(2)
3

4)

(1) I wﬁw*'dr
0
2) J \u*‘a v dt
- ‘oo A
3) j A(y* y) dt
0

@ A(yy®dr

(33)

105.

106.

107.

ey

(3)

0]

s°gob  ofro|®¥ TR, I
PO @Séoag SE0K DdESeadn

v’y = Ey

(2)

SSo8 ([Bibovsy sin2x & (508) o
2

sosse |-

dx

(eigen value)

@néz)_ oo deod

(1)
(2)

N N

3

| =

4) 4

B80r Phato i, 1), S wrb) e

(Peeddom Smdud SO Dogrigd
(y (Hebodin DESSmin ©ondd ©WEIN)
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(3) j w(z, O de
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108. In quantum mechanics, the expectation value

109. Normalised wave function of

110. The

) (1) j»w*wdr

| _1f2a) g
2) W(X)f4[n)exp( ax”)

{34)

of an operator, A, which represents an

‘observable, is (assuming wave function y is

normalized)

) jw*Awdr
(3)- Aj vy de

I S R
4 NfAW w.d‘t

y(x) = Aexp(— axz), where A and a are
constants, over the domain — © < x < © (use

gamma integral J exp (- ax2) dx = ‘\[g ) is

1) y® = ‘\»/%, exp (— a.xz)

3) y(x) =\/27:1 exp (— 2ax2)

4 yx) = \f% exp (- 2ax?)

de—Broglie wavelength of an electron
that has the linear momentum equal to
54 x 10734 kg ms! when  accelerated
through a potential difference of 100 V, is

(1 12:3A
@ 1234
(3 123A
4 0124

111.

112.

113.

LJ/g08

An electron in the n = 2 state of hydrogen
remains there on the average of about 1078 s,
before making a transition to n = 1 state.
The uncertainty in the energy of n = 2 state
1S o '

(1) 414 x 1077 eV

(2) 414 x 108 eV

(3) 414 x 105 eV

(4) 207 x 1077 eV

i

A particlé of mass m moving in a one
dimensional infinite well potential will have
eigen energy values proportional to (if n is an

integer)
(1) n
@ =
3

n
(4) n?

7

If the ground state wave function of a
harmonic oscillator is

1 . : . '
<. g
‘(m_u))ei exp( H;C;X J, then the value of

nh

. maximum prébabi_lity density is

~
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108. 5'°SO¢>S> oﬁm@éé még&wé‘s, o8 HO8o¥e (111,
P88 oydgand  Srdodd oW
o30d% Jend (expectation value) (S0
PDHopdn ¥ 288w wondd  ©d

EID)
W [ yrydr

109.

110.

2) jw*Awdr

(3) AI y* gy dT

(4) ij' Ay*ydt
N

Perd B0 - = < x £ » S, S8od
(PDoddn  wx) =
5&3"&5 §Qé (normalised) é&oH L?.’)E‘fnoi)é»
(A, a o ?go*c» 0o

oo

J exp (- ax?) dx = ‘\j’g_)—

—00

1) yx) = ‘\, -2% exp (— ax’)

©2) Y = % (—27%) exp (- ax?)
3) wx) = \/ —1% exp (- 2ax2)
4) v = ‘\/ ’2% exp (- 2ax?)

2.8 dogryd 100 V %s‘&oéda’més éséw&:o
frodd 54 x 10°% kg ms? o JHod
@55535&» £ORSS, o & 150 S8od
Bgsés

Aexp (- ax>)

12:3 A
1-23 A
123 A
012 A

1)
2
(3
4

@Dé& .

112.

113.

(0]

n=1 9‘8@ Jo(Ehomdn Dol Lo
WERSSD ¥ JoFIS n=2 ".g@é‘v
Bifeorr 1070 pEDen @), n=2 28
&»5& "é_én @D%Qéészﬁ»

(1) 414x1077 eV
(2)
3)

(4)

414 x 1078 eV
414 x 108 ev

2:07 x 10" eV

DE BN wdodS’H Ko IS @)
(BDgorR m Ho EesdodsH wonis (eigen)
%8 devdew (808 SRSt B8
oSt dotron 7 (n dewd
Qrgrosiw)

(1)

(2)

:st;|._d Sl B

3

4) n®

FordE Solin ¥y grgron d¥ol
1

@’33)0)66’1» (E@)Z exp (—m(x)x
i 2h

2

] o0,

.602912656" oSS Jend

1
@ (%)Z
1
@) (%]2
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114.

115.

116.

(36)

In the non-degenerate perturbation theory,

the first order correction to the energy, E;D
is

®_[. o ()
1y EU —f‘l’n H vy dt

@_ [0 ©)
@ EU __[ v @ H y©dr

@ _ [ 0 1370 (0)
3) E_ —an Hy ~dt

@ _ [ 0 1y (0)
4) En —I v’ Hy ’dt

The unperturbed wave function of a particle
trapped in an infinite square well is -
1 ¢ .

2
\uO(x)'z (2] sin [DZXJ. If the particle is

a
perturbed by a constant potential V,, then
the first order correction to the energy of the
nth state is

2) Vo
1
9 2
(3) {EJ v,
4) 2V,
Einstein’s ‘A’ coefficient for a one

dimensional harmonic oscillator of angular

frequency o in its n state is proportional to

(1) wz, n

(2) o,n

(3) coz, n?
3

4

117.

118.

119.

120.

LJ#808

The operator Ca, where a stands for Dirac

matrix, can be interpreted as
(1) angular mdmentum operator
(2) velocity operator

linear momentum operator

(3)
4)

total energy operator

The concept of positron was proposed by

(1) Schrodinger
(2) Bohr
(3) Pauli
(4) Dirac

The Klein — Gordon equation is

2
L - 2h—m Vi y(r, ) = - K2 vy, t)

2 2
@ -1 4¥
2m (¢

(r, t) = mZc?

2
(3) - 5% w(r, t) = V2 y(r, t)

2

4) —#? Eat? y(r, t) = — K22 v? wy(r, f) +

mZc? y(r, t)
The uﬁit of scattering cross-section is
measured in barns and one barn is equal to
(1) 10722 cm™2
(2) 1072%* cm?
(3) ‘1022 cmzv

(4) 10724 cm™2
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114.

115.

116.

odFRw 50 JFog DIroSINS® (DS
58 dgartn dend E;D

®_f. 0 ©)
@ EP=[ v HyOar

: @ _ [, O )
@ EP=[y® HoyDdr

*
_ (0) 74,(0)
@) E, —an Hy dt

@ _ [ O 17y ©
@ EP=[vQ myQar

H0d VHEPSE  wrAS  woHoBBD
Zeodw O_J‘Joéa_ §§052§.» 5°0 (unperturbed)
: 1
“ 0 2 2 . nnx

S0 (Hdovdw yx) = | 5| sin| |-
RS %5708 V, & Eodwd  Stogiw
(perturbation) BoBoWHE, nd 28 ¥y,
$38° Bl S8H8 doerw

4) 2V,

Befad rdspdgiw o o do QELSY

Sroey¥ Fo¥ind® oSS He¥dn ‘A, n
2ESE, (808 VST BIE  oHSErD
DrS0S* Gotwod ? ' ‘

1)
®)
®)
@

(37)

117.

118.

119.

120.

(2)

[o]
BdoeE Hr®% o eowd, sEEE» Ca ®
(B0B DS DHBoS Hiyd
Sedos (g seEEIw
S8 s 88Ew |
3o ($8gBK s*EBI
DoRrg #8 seEEw

(1)
(2)
(3)
4

PR rdS DBFBODETE

1 (Fass

2 &°6
3) FHO

(4) &38

sTowS — mES B ES b0

2
1 - o v2y(r, t) = - k% V2 y(r, t)

_nt dy
2m gt?

(r, t) = m2c?

2 .
(3) —h? %—2— w(r, t) = V2 y(r, t)

a2
4 -#? el w(r, t) = — h%c® V2 y(r, t) +
t m2c? y(r, t)

Hogde  Boggdys  [Pdredw b os’
5ODS, o¥ 206 dewd

10722 cm_2

(1)
(2)
3)

(4)

10—24 cm2

1022 cm2

10‘2_4 cm ™2
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121.

122.

123.

(38)
If V.A =0, then VxVxA-= 124.
1 o
(2) V.VxA
(3) -v2A
4) v.(V.A)
Find =, where A is perpendicular to the
A : 125.
surface x° + y2 P 11, at the point
1,0, 2).
4—') 2_') 3—k)
(y =rr2I-o%
J29
T4k
21 -4
2 —
J20
126.
> 2_.’ I{’
+2 )+
(3) LreJrTX
J29
2_) 2—) ]_;
i+2j5-4
4 —F
J20
I 1Y
‘For the position vector T=xi+yj+zk
find the value of ‘div (r™ n).
(1 o
2 3
3) B+n)rm
@ @+nr!

L.J/808 -

The value of the integral

J] (x2 + y2 + z2) dx dy dz, where V is the
A%

volume of the sphere with centre at the-on'gin
and radius equal to ‘a’, is

1) % 7ra5
4 3
(2) 3 na
(3) 4na®
(4) 4ra

The transpose -conjugate of a matrix ‘A is
equal to the negative of the matrix,
(i.e. A* = — A). Then the matrix A is

(1) Hermitian

(2) Symmetric- -

(3) Skew-Hermitian
(4) Orthogonal

The norm of the matrix remains invariant

under

(1) similarity transformation
"(2) unitary transformation
(3) orthogonal transformation
(4)- linear transformation

If one of the eigen values of the matrix
1 0 2

1 0 1|is “1”, then the other two eigeﬂ
2 0 -1 (
values are

1) 0,1

2 2,1

3) 2,0

4) 0,-1
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121. V.A=0 @0525155, VxVxA devd 124.
1 o
2 V.VxA
@ ~vA
(49 V.(V.A)

122.

123.

@)

C

éeé»x2+y2—z2=
A

i

oo wons, Doy (1, 0, 2) ;sg

Z)wé

el - . -
41i+2j-3k "

1
(1) 725

- -
2i-4k

2
@ 7%

Ti234k
1+2j+
(9 LIZIEE
V29

=509 -
2i+2j-4k

D)

— - -
o8 PO J8% o3 T=xi+yj+zk ®0ond,

div (r" n)"aws‘

1 o
@ 3
(3) B+

3 +n) !

11 % 56% o2 A |

125.

- (2)

| [0]
2EgS dro  Dodim Ko of K
sggin @ fbofy ods0drey v
®ond, DHrEoddin’
” 2 +y2+20) dx dy dz  Jewd-

\'

(1) 5

Ta

3

o i Co [

i

Y]

4]

4ma

(3).

(4) 4ma

oo ’égégo&ﬁ - Doonfy (transpose
conjugate) I°(BF A, @ ms@vé&.éénééo

L 5beS (w08 AT = — A) HowdS A L8

126.

127.

EeH)

ey

3)

- (2)

m&m@
2) G
3)

4)

"‘or’zrg "&5*’6&320&"“»
o025 SoHdw

Lr(@8 g Srd&s»  (norm) ERED

TR

8yh Erdrostn Soudim

DseEiE Srarodtnm Howddd.

oo Sdod Sraroddn Dond)B

D8 Hord Erroddm DoWSR)E
1 -0 2 |

@)
@

srB8 |1 0 1] oE b eovEd

2 S |

Dewd _(eigen—valué)‘ “17  wowd, Hd Tok

e 0NRD DD
1) 0,1
2,1
2,0
0, -1

3
4)
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(40)

128. - A square matrix is said to be an orthogonal

129.

130.

matrix if A% A = I. Which matrix among the
following is an orthogonal matrix ?

A i
2 2
N
i =1
IR
i+1 1
(2)
0 i—-1
1 1
(3)
1 1
cos®  —sinB
4) o
sin 0 cos 6

A tensor of rank 0 is called

(1) contravariant tensor
(2) covariant tensor

(3) scalar

(4) ' Véctor

If A* and B, are the components of a
‘contravariant and a covariant tensor of rank

one, then their mixed tensor C! = AH B, is

of rank
(1 1
(2) 2
3) 3

4 o

131.

{132,

133.

134.

LJ808 .

If Aij is an antisymmetric tensor, identify the
true statement. :

1) Ay + Ay =0
@) A,=1

B) Ajg-Ag =0
4) Aj+A,p=1

If g,y =0 for p+#vand ifp, v, ¢ are unequal
indices, then Christoffel symbol [* is
Vo

1 1
p) :
198
(2 -
2 9xV
. og
3 —
0x°
4 o

If fix) is an even function of x i.e. f{x) = fl—x),
then the coefficient of a; in the Fourier series
is C

1) o
1¢ |
@ — | f0 dx
0
2 ks
- (3) = J. f(x) cos (nx) dx -
5 .
2 T
4) p J f(x) sin nx (’ix

0

In the Fourier series of the function f{x) = ¥
ip the interval — n < x < 7n,” the value of the .-
coefficient a, is

(1 sinh =

(2) sinh x cos N7
sinh

3) -

4) sinh % sin nn
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128.  ATA = 1 eondHd ISP ri@ A

@

129.

130.

- (3)

o s*o@a’éaq)ﬁoﬁ' : |
| wosdwoond, o8 DEH BHs

oonS’lo Hr(BE woird. e, (808
TAS* wow Sl Hr(dE

1 1) .
T V3]
(1)
SRR D
i+1 1
(2) '
: 0 i-1
(1 1
3) .
\1 1
(cos® —sin®
sin O cos 6

ooy §°8 (o°go§) m o 6326(3526).

0t .

(1) s°o® 800 & 826353

(@) E300bol BHEH

obd% o°3

@) %8% o°8

A* 500 B, o 2.8 §°¢ (o°go§) m fo
280k
ch = A“Bv S8 £5¢3 Dend

1. 1
(2) 2

(3 3

4) 0

(41)

131.

134.
§f%00%08o |-

132.

133.

o1
L@ =

Q)

A; w8 @5“&3&632636) o8, 808 TS
QP (B555S5

-
(2)

Ay + Ay =0

Apy=1

3) Ajg—Ag =0

@ A +Ay=1

B, v & &:0X070000000:9)E gy =0 €900,
Qoo M, v, o ™ ©JHrS dedstosten
oond; (800 XS [3FFHS W

(1) 1 ) - Vo
1%

2 oxY

Dgw

0x°

(2)

3

@4 0

X &»é&b BBHDoNEy fix) wowd (08
flx) = fl-x), SrOGH [FSS® Hreosdo a; Desd

1 o0

filx) dx

3) fix) cos (nx) dx

SRR

‘2N
Oty Oty Oty

4) f(x) sin nx dx

oS8 - — T < x < S, @3)0&)5»:
flx) = e* ¥ JrOh (FBS® Hesdw a,
ENVD .

sinh

sinh

(2)

cos n7

sinh nt
P13

3

sinhn .
——— sin nn

4)
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135.

136.

137.

(42)

A pefiodic triangular wave is defined as

T
y =a at t—2
y=0 at t="T
B A
YT‘ : i
[}
yp=--=s (-
: ] |
1 I
1 1
: X B
0 t T T—>
2

and repeafs with a period of T. Then the value

T .
of the Fourier coefficient i.e. % J ydt is
‘ 0

1) a
2 0
(3) 2a”
2a2‘
4) 5

The motion of a particle placed on the surface
of a sphere under the action of gravitational
force is found by nonholonomic constraint and
it can be expressed as ‘

(1) r?-a%= a constant
@ r2-a?z0

3) r?=a’

4 r’-a?<o0

A particle of mass M moves on a plane in the |

field of force given by F = — f kr cos 6,

» where k is a constant and T is the radial unit

vector. The angular momentum of the

particle about the origin is

(1) conserved

(2) not conserved
3) zero

(4) méximum

139.

140.

1)

(2

(3)

4

as

LJ/808

138. One type of Lagrange’s equation of motion is

2(E) Ly
a0 { ot 0
2 (). L _
2 \ ot o0
CYE
ot \ 96 20
LY
ot 90 0

The ‘restrictions for the equality ie. total
energy being equal to the Hamiltonian are

(1)

2)

(3)

(4)

Potential energy is coordinate
dependent and coordinate
transformation equations

are time

independent

Potential energy is velocity dependent
and coordinate transformation
equations are time dependent.

Potential energy is time dependent and
coordinate transformation equations are
also time dependent: '

Potential energy is time independent
and coordinate transformation
equations are also time independent
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135. 28 udgd (Bghe: SSofwd 1808 I [138. o|mroF Sod JDESmdnos® 8 8k

DEgDODS |
y=0at t=0 1) i(a—L)_a_,L=o,
T \at) B
y=a at t=—=
2 9 (oL) oL
y=0 at t=T (2) AEY TS =0
, A )
A : .
A , PTCARE
YT ! B 3t \36 ) ~
]
y ————— I
Co ) 9-(?2)-'9—%
: | ot \ 00 d0
1 : B
0 t T T—
2 : - 139. éec;)oa.)&) QoS0 Léo@ Ao 8OoYH
ooy T eddd ?ooésog)zémégéé Loowd, Favdisny
HrOGh Hoedim Jydt Dewd W Y (F-p,)=0
- a @ Y (F -%)dp, =0
i ~Th)9Pi T
2) 0 : Z( ) :
2 —
© ® B (F-5)0
Q) 2a” _ | i
3 . F_3)E =0
136. 2¥ Y Sotw b Hosy wotws| @ X(B-B)E -

SO0y Ewdn  SESETRE ‘
(B82S HOWSDIT, @ K JIod| :
Bhrddn 140. Joxrg %3 Hboww PSSV oddoe
DRPOSAVDE doFHen

@ r*-a’20 R (D) 2848 dErdE DHESoFhy WO
(3) r’=a’ ' ‘ DErHE Srrossemn dESmdnen 5°©
4 r’-a’<0 ‘ deo(oen -

137. F = - 1 kr cos 6, (k = Q8or08dn oo (2) 28%8 K dESoddn ooy JErDHE
T = 8yarg J5vo¥ ¥8%) wo FEwes® M| SrFossn  SESmiver .o
(SdgoB o  Eodn ¥ Sodwds® HESo(Boen

BO0HHH S,  dreDodDHs o Lo

feSo% e5ig =S54 (3) 28%§ st HISo(en Wbk JErDE

ErrosSem ":qﬁ).>§c5eaé»c» Erd  st©

(1) dSgsedn | - dESoen
@ Qo s (4) B8 s BgBolSiy LBOw DErBY
(3) oy s : dy@voéém DoESdoen  Erd s

(4) ﬁa:g;s» ’ ‘ oséo@éow
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141.

142,

143.

(@)

(44)

‘A cyclic coordinate q, satisfies the following

conditions for the system :

W 2f3L) .
at|ad, ) da,
@ Lo
oq,
@ -
9dy 9qy
aqk
4 — =0
@ S

In Classical-Mechanics the quantity ‘action’ is
defined as '

)
3)

{4)

If one of the Hamilton’s canonical equations

of motion is q i3 the second equation is

Bpj
.. -0H
(1) p; = —
i aqj
oH
2) p.=——
(2) P; aqj
: Y
3 P~ 24,
. J
L o
j a('lj

144.

145.

146.

147,

Ly/808 -

Which of the following ‘is a canonical

transformation ?

(1) q=V2P sinQ, p = V2P cos Q
@) q= 2P sin®Q, p = OP cos?Q
8) g=2PsinQ, p=2P cosQ
@)

q= V2P cos? Q, p= 2P sin2Q

If X, Y and Z are three dynamical variables,
which of the following equations containing
Poisson brackets is not correct ?

(D
(2)
(3)

4

[X, Y] = ~[Y, X]
(X, X = 0

X, Y + 2] = [X, Y] + [Y, Z]
X, YZ] = Y [X, Z] + [X, Y] Z

The Euler’s equations of motion for a freely
rotating rigid body is '

1 L FLL=T
dt
dL. = =
2) —+WxL =0
(2) dt+ X
3 WxL=0
(4) WxL =T

The angular velocity o of a rigid body, if the
relative velocity U, of any point P at the
position of jth particle ;i is given by the

relation

(1) o=r1xY
2) v = rai
B) Y=T,x0
4 B =wxT

—
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141. @525‘06“ S|80% DD ELD q;, D0SBHHEN [144.
QoR0dw
, ot { 0q, oq,
@ Lo
aqk
3) a_a'L_ _ oL
: Ay gy
W 5= 145.
142. #o@mwé‘oﬁ“o@éé a*’éga’m
(Classical-Mechanics) &° 72555 o°3
g
to
W [ Y bt
ty J
ty
) j Y pja;dt
1 146.
ty
@ [ Y et
ty J
_ b
4) I ijqj dt
t j
143, HDS  GE) ~ 90E  (canonical)
SD8rest 288 4= 2 woud, Sodd
. P; |
.. —0H
1 S el
(1)  p;j qu
)
3 FiT S
. 0q;
_ o
@ M7

(2)

[0]

L§‘05

TSt D68  (canonical)
Sraroddeadn Kod
1) =\/2TsinQ,p=\/WcosQ
@) q=vV2P sin?Q, p = V2P cos®Q
(3 q=2PsinQ, p=2PcosQ
4 q= V2P cos? Q, p= ‘Wsinz Q

X, Y %00 Z e X8E SSoohen wowd,
(8od B EBepdnS® drowzS Laavgéf 5°08

1) X Yl=-1Y, X]
(2) [X,X]=
3 X Y+Z]=(X Y]+I[Y,Z]

@ [XYZ1=YIX Zl+[X YIZ

Q) ([Foes Sy é@@é}r sovob X8
HESeen

(1)

8 WxL=0

4) WxL=T.

aa;s Dossdy P &% Eeodw T % T, &
By Bt v, wowd, ot @5:653(%» |
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149.

( 46

The moment of inertia tensor I is expressed

“in terms of angular momentum vector (L)

and -angular velocity (o) as

M L-=Is

@ L.a=1I
3 I=Lxo
4 I=oxL

The rate of chénge of kinetic energy if G is

the external torque about the instantaneous
axis of rotation and o is the angular velocity,

is equal to
kn,éxa
@2 G.o
(3) zero

/808 ¢

150. The motion of a symmetri¢c top under the
- action of gravity has three types of motion

apart from translation motion. One type is

‘nutation’ motion and is

(1) rotation about space Z-axis corresporids

-to angle ¢

(2) rotation about intermediate X-axis or

lines of nodes and corresponds to

angle 0

(3) rotation about Zf—axis and qorteéponds
to angle y and angular velocity is
related to (¢ cos 6 + y)

(4) combined translation and rotational

motion
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148.

149.

wdde  (rdEdwody  Sdod  (SgEndw
L0050 Ecdod IMEwos® Bend) HDESHI

(1) L=Io

2 L.o=I
3) I=Lxo
4 I=oxL

oE38 (ardery dSor wrdrgao(PrinEin
G 0o §edod Ifdw © wowd, K838
B8y T

(47)

0]

150. ?ﬁdae“ségm@‘ Ehen W) JHD FoKSEw

T oS8 FaPNIISIIY oo VIS
EEdnenn BOoW  WXd. E8St 2883
©EJBoSw (nutation) eowd, ©d

(1) Z-of 8o ¢ Sdwd (2o

@) Pggd X-ofhn Sor ©dyos8d Toen .
ooky 0 Sefad domr (Fdvedw

(3) y S'Bob Do Z-0Fos (Fvew
O (¢ cos B + ) Joogomr Ko
S8 o

(4) FHossm Hbshy DO (e
&dnd Soviy
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SPACE FOR ROUGH WORK



