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The value of a, b and ¢ such that E =(3x—4y + az)'i\ +(cx -5y - 22)? +(x—by+ 7z)|2,

is irrotational, are respectively :

A 1,24 (B) 4,21

€ 21,4 (D) —4,1,2

The condition that the vector K should be a gradient of a scalar function is :
- - ey

(A) V-A=0 B) VvA =0

(C) VxA=0 (D) VxA-V2A =0

: i
An atomic transition line with a wavelength {2@50 nm is observed to be split into

three components in a spectrum of light fromG'sunspot. Adjacent components are

separated by 1.7 pm. The strength of the 0%%&1@ field in the sunspotis :
(A) 3T EI )EI 0.03T

8y 857 (D) 03T

Which one of the following is correct with respect to an electfon and a proton having
the same de-Broglie wavelength of 0 2A ?

(A) Both have the same kinetic energy
(B) Both have the same velocity
(C) Both have the same momentum

(D) The kinetic energy of the proton is more than that of the electron

If rp and rare the radius and Ep and EH are the energy of an electron in the n orbit
of positronium atom and hydrogen atom, respectively, then :

(A) rp=2ry and Ep=EH/2 (B) rp=2rqyand Ep=2EH
(C) fp = 2ryand Ep=EH/4 (D) rp=ryand Ep=2EH

An X-ray beam of wavelength 0.16 nm is incident on a set of planes of a certain
crystal.The first Bragg reflection is observed for an incidence angle of 30°. What is
the corresponding interplanar spacing ?

(A) 0.16nm (B) 0.67 nm

(C) 1.02nm A (D) 0.89nm

UB-34/11 (3) (Tum over)



10.

1.

o, 3

What is the velocity of the conduction electron of silver having Fermi energy
552eV? '

(A) . 1.39x10°m/s - (B) 2.39x10°m/s

(C) 0.89x10° m/s (D) ©

Given for an FET, g, = 95mA/volt, total capacitance = 500pF. For voltage gain of —
30, the band width will be :

(A) 100kHZ (B) 630kHZ

(C) 3MHZ (D) 19MHZ

The dispersion relation for a one-dimensional monoatomic lattice chain is given by

the equation, = %65 3

. (ka : : . 3 A
sin - where ‘a’ is the interatomic spacing k = —, and

- 9, has the dimension of velocity. The relation between the phase velocity V, and

group velocity Vg in the long wavelength limit is given by :
& (& pe
(A) Vp=V, gé'gia) V, =2V,
(C) Vp=V4/2 EED) Vp =4V 5
Y-'

The largest wavelength of light falling on @uble slits separated by 1.5 um, for which

- . e o™~
there is a first-order maximum, is in the :
(A) Ultraviolet range : (B) Visible range
(C) Infrared range (D) X-rayrange
Asinusoidal carrier voltage of frequency 1 MHz and amplitude 100 Volts is amplitude

modulated by sinusoidal voltage of frequency 5 kHz producing 50% modulations.
The frequency and amplitude of lower and upper sideband terms will be :

(A) 995Hz, 1005 Hzand 25V (B) 995Hz, 1005 Hzand 50 V
(C) 995Hz, 1005Hzand 75V (D) 995Hz, 1005 Hzand 0V

 An AM transmitter is coupled to an aerial. The input current is found to be 5A. With

modulation, the current value increases to 5.9 A. The depth of modulation is :
(A) 83.4% ' (B) 88.6%
(C) 782% (D) 626%

UB - 34/11 (4) (Continued )



13.

14.

15.

16.

17.

18.

19.

The hexadecimal equivalent of a digital number 10011101 is :

(A) H913 (B) 9D

(C) AE (D) 157

If the doping concentration in a Si— Zener diode is i'ncreased, the Zener breakdown
voltage :

(A) Decreases : (B) Increases

(C) Remains unchanged - (D) Becomes broader

Which one of the following is an example of doubly magic nuclei ?

@ 180 ®) “Bca

©) '?4sn (0 2%4pp
Which radiation has maximum ionization power ?

(A) Alpha (B) Beta

(C) Neutron ; (D) Gamma

For beta-minus decay, which statemen FRUE 2

(A) The daughter nuclide atomic mass (Ap) is more than that of the parent nuclide

atomic mass (Ap) .

(B) Thedaughter nuclide atomic numbeRZD) is the same that of the parent nuclide
atomic number (Zp)

(C) Thedaughter nuclide neutron number (Np) is less than that of the parent nuclide
neutron number (Np)

(D) The daughter nuclide neutron number (Np) is the same that of the parent nuclide
neutron number (Np)

Student A’s probability of solving the problem is 1/2, and B’s is 2/3. What is the
probability that the problem is solved ?

(A) 4/6 (B8) 13
(C) 5/6 (D) None ofthese

Are the three points whose position vectors are 2i+ 3 j—4k,i—2j+ 3k and-7) +
10k collinear ?

(A) Yes (B) No
(C) Cannotbe determined (D) None of these

UB - 34/11 (5) (Turm over)



20.

21.

22.

23.

Two Carnot ehgines, Xand, are operating in series. The engine X receives heat at
1200 K and rejects to a reservoir at a temperature T. The second engine, Y, receives
the heat rejected by X and, in turn, rejects to a heat 'reserv‘oir at 300 K. What is the
temperature T (in Kelvin) for the situation when the efficiency of the engines is the

same ?
(A) 600K ‘ (B) 750K
C) o . (D) 450 K

A square conducting loop of mass m, side | and resistance R is dropped into a
region with a uniform horizontal magnetic field B whose direction is perpendicular to
the plane of the falling loop. The loop will reach a terminal velocity v given by :

@ v="192 . v 2eR
(81 (BI)°
() V= 2'?;:;2 % (D) None of these

An ideal inductor, a resistor of resis i R Ohms and a capacitor with adjustable
capacitance are connected in Seriesﬁaltemating voltage with an effective value
of V Volts and frequency of f Hz. The current flowing through the circuit when the
capacitance of the capacitor is set to C, is the same as when the capacitance of the

capacitor is setto C,, C, > C4. The inductance of the inductor L is given by :

1 C+GC, : 1 C.C,
A B
( ) 81t2f2 C1C2 ( ) 81‘[2f2 C1 + Cz
1 C-GC, 1 1 C;+C,
D
© 8n’f> C,C, ©) 2n%f? R(C, - C,) CC,

A small block of mass m is kept on a rough inclined surface of inclination 6 fixed in an
elevator. The elevator rises with a uniform velocity v, and the block does not slide on
the wedge. The work done by the force of friction on the block in time t will be :

(A) 0 (B) mgvtcos? 6
(C) mgvt sin’ 0 (D) mgvt sin 26

UB - 34/11 (6) ( Continued )
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25.

26.

27

28.

In a gamma decay process, the internal energy of the nucleus of mass M decreases,

- ‘
a gamma photon of energy E and linear momentum — is emitted, and the nucleus

C
recoils, the decrease of internal energy is : '
g2
(A) E (8) E+ M2
E2 %
(C) E- s (D) N2

The moment of inertia of pairs of spheres, each having mass m and radiusr, keptin
contact about the tangent passing through the point of contact s :

4mr? 7mr?
A B
(A) 5 | (8) -

14mr2 5mr?

' D

© - ( ) 14
A solid sphere rolling on a rough horizontal surface with linear speed v collides
elastically with a fixed, smooth vertjga ,'all. The speed of the sphere after it has
started pure rolling in the backward mion is:

Sv oy 2v

. o) =
& 3 | S

. o~

(C) 7vi5 : (D) 3vi7

The gravitational field in a region is given by E = (2? + 3?) N /kg. The amount of work
done by the gravitational field when a particle is moved on the line 3y + 2x=5is:
(A) 4 : (B) 30

(C) 25 (D) O

Three simple harmonic motions of equal amplitudes : Aand equal time periods in the
same direction combine. The phase of the second motion is 60° ahead of the first
and the phase of the third motion is 60°ahead of the second. The amplitude of the
resultant motion will be : '

A) A | ' (B) 2A
(C) V2A ' (D) 3A

UB = 34/11 (7) ' . (Turn over)



28.

30.

31.

32.

33.

A spherical ball of mass m and radius r rolls without slipping on a rough concave
surface of large radius R. It makes small oscillations about the lowest point. The time
period is :

A) 2n /7—%1'—2 | (B) 2= s(sg"')
2(R-r) 2(R-r)
(C) 27r,/—————59 (D) 2n 7S

A U-tube containing liquid is accelerated horizontally with a constant acce_lerationﬂ
ay. Ifthe separation between the vertical limbs is |, then difference in the heights of

the liquid in the two arms is :

(A) 3 (B) a
L2 S (D) |

Water and mercury are filled in two cylindrical vessels up to the same height. Both the

vessels have a hole in the wall near the bottom. The velocity of water and mercury

coming out of the holes are V, and \@'espec’tively, then the relation between V, and
: ~N

Vyis:

(A) V1 = V2 g‘% (B) V1 = 136V2
; V. ;
©) Vi= 1—52—6 (D) V,=136V,

A uniform heavy rod of weight W, cross-sectional area A, and length L is hanging
from a fixed support. Young's modulus of the material of the rod is Y. Neglect the
lateral contraction. The elongation of the rod is :

B WL
(A) 0 _ @) o

3WL WL
Ay © Zav

Two mercury drops each of radius r merge to form a bigger drop. If the surface tension
of mercury is S, the surface energy released :

(A) 1.65r¢°S (8) 1.33nr’S
(C) 1.44nr’S (D) 1.22nr%S

UB - 34/11 (8) (Continued )



35.

36.

37.

38.

What is the terminal velocity of the raindrop of a radius of 0.01mm, where the coefficient
of viscosity is 1.8 x 107°N - s/m? and its density is 1.2kglm3, density of water =
1000kg/m>? (Take g = 10m/s?)

(A) 1.2cm/s (B)_ 2.4cmls

(C) 2.1m/s (D) 2.1cm/s

A guitar string is 90 cm long and has a fundamental frequenéy of 124 Hz. Where

should it be pressed to produce a fundamental frequency of 186 Hz ?
(A) 20cmfromanend (B) 40cmfromanend -

(C) 50cm fromanend (D) 60 cm from an end

If the sound level in a room is increased from 50dB to 60 dB, what factor is the

pressure amplitude increased ?

A 5 (B) 10
©) 2 i O 3

. 0 .
A source emitting a sound of frequ&ncy ‘v’ is placed at a large distance from an
observer. The source starts movi&i; ards the observer with uniform acceleration
‘a’. The speed of sound in the Jigm is ‘'v'. The frequency the observer hears,

corresponds to the wave emitted just after the source starts is :

2vv? 2wV
(A) (ZW_a] ~ ® 2w-a

2vv? | o8
© 2w? - a (©) 2w —-a

AYoung's double slit apparatus has slits separated by 0.28 mm and a screen 48 cm
away from the slits. The whole apparatus is immersed in water, and the slits are
iluminated by the red light A = 700 nm in vacuum. The fringe width of the pattern

formed on the screenis :
(A) 0.90 mm (B) 0.60mm
(C) 0.80mm ; (D) 0.40 mm

UB - 34/11 (9) ' (Turn over)



39.

40.

41.

42.

An ideal gas is taken through a process in which the pressure and volume change
according to the equation P = kV. The molar heat capacity of the gas for the process

is given by :
R %

(A) C=Cv+§ (B) C=C,+R
R

(C) C=Cv+§ (D) C=C,+2R.

Two thin metallic spherical shells of radii ry and r, (r; < r,) are placed with their
centres coinciding. A thermal conductivity material, K, fills the space between the

.shells. The inner shell is maintained at a temperature 6, and the outer shell at

temperature 0, (64 < 0,). The rate at which heat flows radially through the material

e .. g
" Bt  EAE
=
41K 6,-06 8nKr.r,(6,-0
A) m r1f2_( 2 1) Org (8) ARG 2_( 2 1)
rz r1 ™~ r2 r1
nKry 1, (8, -6,) ™ mKr f (8, —64)
. rz 2 r1 4(r2 = r1)

A non-conducting sheet of large surface area and thickness ‘d’ contains uniform charge
distribution of density ‘p’. What is the electric field at a point P inside the plate, ata
distance ‘x’ from the central plane ?

_px .8
(A) 2 &g (B) 3 €p
pPX 2px
(&) "e: (D) —Eo—

A capacitor of capacitance C is given a charge Q. Att =0, itis connected to an
uncharged capacitor of equal capacitance through a resistance R. The charge on
the second capacitor as a function of time is :

(A) %(1-55&] (8) Q(1—e'£é)'
(© 30 (1-6""‘%) | (D) 5;-(1-5%]

UB - 34/11 o Y (Continued )



43.

45.

46.

47.

The magnetic field that exists in a region is given by § =B, [1 + ?]ﬁ .Asquare loop

of edge | carrying a current I is placed with its edges parallel to the X-Y axis. The
magnitude of the net magnetic force experienced by the loop is :

(A) 2iB ' (B) 4iBy
(C) 5iByl (D) Byl

A long wire carrying a current i is bent to form a plane angle o. The magnetic field
B at a point on the bisector of this angle situated at a distance x from the vertex

as.
: i E]g i o
B oot (& % Mo oq (2
oual B e f2el
. w -
() E‘ﬁ’n';tan (%) N (D) %cot(a)

Two parallel wires separated by a distance of 10 cm carry currents of 10Aand 40A

along the same direction. Where should a third current be placed to experience no

magnetic force?
(A) 2cm fromthe 10A current (B) 8cm from 10A current
(C) 6cm from 10A current (D) 5cm from 10A current

A paramagnetic material is kept in a magnetic field. The field is increased till the

magnetization becomes constant. If the temperature is now decreased, the

magnetization :
(A) Willincrease ~ (B) Willdecrease
(C) Remains constant (D) May increase or decrease

2 z
The residue of atinfinity is :

PR

a b

A 3 B) --
a

(C) 1 (D) -1

UB - 34/11 (11) (Turn over)



48. The value ofthei =] —is:
e value of the integral | fo B« diiat s :
n
A 3 (8)
C) = (D)
48. Using the Fourier series, the value of Z; > 11)
n_
1
(A) > (B)
T
© 3 (D)
50. Vo if ¢ = logr:
? -
=t
R = (B)
~ r
?’
© = (D)
r
51. The Laplace transform of e~2ts :
1
& o (®)
o 1 D
© < (©)
52. Thevalue r(g) is :
3
A ZVn (8)
3 .
() 5\/? (D)
UB - 34/11 (12)

2r c0s26d0

Hla

(o N

is:

=
8

NEW

ﬁml“‘l

~ | w
B =
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53.

55.

56.

57.

, 1 ;
Find the value of the integral [ x Py (x) Pp,_s(x)dx:

2

(A) Zero B oni1
1 2

©) 202 -1 F T

A particle of mass ‘m’ moves under a potential V(x). The Lagrangian ofthe systemis
givenby:L= %mx2 —V(x). According to Lagrange’s equation of motion, which of the
following is the correct equation of motion for the particle ?

(A) mx+V(x)=0 (B) wig s BMX)
dx
(C) mx= g\—/—gx—) (D) mx+V(x)=0
dx :
A coordinate g, is called cyclic (or ignorable) if :
aL - aL
A) — =0 B) =——=0
) og; O . 9q;
BE  afaL
d|[dL )
o a(aa)°° o © ax(a{)*
U

N :
A meter stick is at an angle of 45° to the x-axis in its rest frame. The rod moves with

s :
a speed of 75- along the + x-direction w. r. t. aframe S. The length oftherod in S is :

. V3 V3
N (B) e
e
© 3 ©® 3

s % -

The rank of the followingmatrix {2 1 1 |is

® 0 2

A) 1 (B) 2

) 3 ' (D) 4

UB - 34/11 (13) (Turn over)



58. Acylinder of length L is made up of an inner core of steel of radius, r and an outer a

59.

60.

61.

sheath of copper of thickness r. The resistivities of steel and copper are p4and pé
respectively. The total resistance of the cylinder is :

PP,k (3p1+p,)L
A) i i - P
¥ nr? (3p4+p2) : ,) -1 (pip,)
(3p1+p2)L (P1+p2)L

© nr? © nr?

AnAC generator with output and frequency is connected to the plates of an air-filled
parallel plate capacitor of plate area and plate separation. The maximum value of
the displacement current is :

2 fVA n ey fVA
(A) %__ (B) __E_O_d__
2n ey fA : 2n VA
(&) TN Xz (D) i 2o

An electron enters a uniform magnetic field of flux density 1.2Wb / m?. The energy
difference in (eV) between electrons havmg spins parallel and antl-parallel to the

field is : g
b g@@

(Given : ug=9.3 x 10724/ T)

(A) 3.95x107°eV '\(B) 13.95x 10 ° eV

(C) 23.95x10°eV (D) 33.95x10°eV

Using the vector atom model, the possible values of the magnitude of angular
momentum of an electron in f shell are :

3J7h 35k 2J7h 25k
ot o =

5J7h 15k J7h 5k
s o B o S

UB - 34/11 - (14) (Continued)



62.

63.

65.

67.

68.

B
The two eigenvalues of the matrix (1 1) are:

A) 2,0 | 1,1

C) 1,2 (0) 1,0

Einstein’s law and Debye’s law of specific heat merges with Dulong-Petit's law

at:

(A) HighT (B) LowT

(C) AIT (D) T-»O0K

The average energy of Planck’s oscillator is given by :

(A) KT (B) %kT
e hv kT

© —i ©

o =1

De-Broglie wavelength for thermal Neutrons :

h
A) A= ImkT . (B) A= h/v2mkT
C) A= . mg D) A= i id

15 :
The expectation value of p, of the mo@ntum of a particle trapped in 2 one-dimensional
box s : N

(A) Zero @ =
Px Px

) g by © 7

The quantum operator for energy is :

(A) 1KY (B) iV

(C) indl/at . (D) =-ihd/at

The wave func_tion of a particle in a region classically forbidden region is

(A) Asine function - (B) Acosine function

(C) A positive exponential (D) A negative exponential

UB - 34/11 ' (15) (Turn over)



69.

70.

g 3

72.

73.

74.

Probability Density is :

| JLLCH B ,a_‘l’) _i’i( SOV oY
A) 2m (\V ax L ox ®) 2m . ox - ox
ih [ oy* oy ih( .0y oy
o L Ay o, £ ST
(®) (w =Y ax) (D) > (w e

2m

The value of electric charge and strangeness of the d-quark is :
(A) Z%e,0 B) -2e,0
C) e D) e -1

Along wire carries a current of 4.00 A. The energy stored in the magnetic field inside
the volume of 1mm? at a distance of 10 cm from the wire is given by :

(A) 2.55x10714J (B) 5.10x1074y

(C) 7.65%x1074y | §§ (D) ZeroJ

The magnetic field at a point insi_g\é the 2.0mH inductor coil becomes 0.80 of its
maximum value in 20 pus wherrat@ inductor is joined to a battery, and then the
resistance of the circuitis : 1 '

(A) 1200ohm (B) 440o0hm

(C) 2600hm . (D) 160 0hm

ATransformer has 50 turns in the primary and 100 in the secondary. What will the
voltage across the secondary be if the primary is connected to the 220 V DC

supply ?
(A) 440 (B) 220
(C) 110 (D) ZeroVolts

If a laser beam has an intensity of 2.5 x 10" Wim?. Then, the amplitude of the electric
field and magnetic field in the beam is :

(A) 4.3x10°N/C.1.44T (B) 3x10°N/C.1.44T
(C) 43x10°N/C.1.44T (D) 4.3x10°N/C.14.4T

UB - 34/11 (16) (Continued )



75.

76.

77.

78.

The point source of light is placed at the centre of curvature of a hemisphérical surface.
The radius of curvature is r, and the inner surface is completely reflecting. The force

on the hemisphere due to the light falling on it if the source emits a power Wis :

(A) We (B) %’-
W L 2W
©) = : W)

A Small metal plate (work function o) is kept at a distance ‘d’ from a single ionized
fixed ion. A monochromatic light beam is incident on the metal plate, and
photoelectrons are emitted. What is the maximum wavelength of the light beam, so

that some of the photoelectrons may go around the ion along a circle ?

81 e~dhc 8n gydhc
A 9 2o B
e 87 €40d ro ®) e? - 8neyod
N
8ne.dhc + e? g 4 8ne,dhc — &2
Vo A - wm ©f
8n ex0d 8 gy0d

The average lifetime of a hydrogeh atom excited to n = 2 state is 10°s. The average

number of revolutions the electron makes before it jumps to the ground state is :
(A) 8.2x10° _ B) 2x10°
(C) 82x10° (D) 8.2x10°

The light emitted in that transition n = 3 to n = 2 in hydrogen is called H , light. The

maximum work function a metal can have so that H, light can emit photoelectrons

fromitas:
(A) 3eV (B) 19eV
(C) 5.1eV (D) 7.5eV

UB — 34/11 (17) ( Turn over)



79.

80.

81.

82.

83.

-Suppose the angular momen'tum is quantized as even integral multiples of h/2rin an

imaginary world. According to Bohr’s model, what do hydrogen atoms emit the longest

possible wavelength in the visible range in such a world ?
(A) 387nm (B) 487nm
(C) 510nm i (D) 760nm
The cut-off wavelength for the continuous X-rays coming from an X-ray tube operating
at 30kV is :
(A) 41.4nm ‘ B) 41.4R
(C) 41.4pm (D) 41.4pum
The wavelength of k, and L, X-rays of a material are 21.3 p.m. and 141 p.m.,
respectively. Thén, the wavelength of kg x-ray of the material is given by :
(A) 18.5um (B) 18.5um

- : @g .
(C) 0.5pm onms (D) 18.5pm

EPE

When the base current in a transistor g:hanged from 30 pAto 80 pA, the oollector
current is changed from 1.0 mAto 3.5 mA Then, the current gain s :
(A) 100 | ' (B) 200
(C) 75 (D) 50
What is the energy released by 1 gram of natural Uranium, assuming 200 MeV is
released, in which fission event and the reasonable isotope, 235 has an abundance

of 0.7% by weight in natural Uranium ? Choose the correct answer. (Take Avogadro’s

number, N4 = 6.022 x 102 mole™):
(A) 57x10%J (B) 7.5x10%J

(C) 5.7x10"®y (D) 5.7x10"y

UB - 34/11 | (18) ( Continued )



84.

85.

87.

Aradioactive sample decays with an average life of 20 ms. A capacitor of capacitance
100 uF is charged to some potential. Then, the plates are connected through a
resistance R. What should be the value of R so that the ratio of the charge on the

capacitor to the activity of the radioactive sample remains constant in time ? Chbose

the correct answer.
(A) 1000hm (B) 200 0hm
(C) 3000hm ' (D) 100hm

Aradioactive nucleus can decay by two different processes. The half-life for the first
process is t4, and that for the second process is t,. The effective half-life of the

nucleus is given by :

i
- R
-1 1
(A) ;'=?' 2 - (B) t=t4+t,
e ] 1o
B E
(C) 1= t1 - tz : (D) = t1t2
~ The commutator, n[xz, px], is equal to
(A) ihx (B) 2ihx
(C) 2ihpx (D) Zero

A particle of mass m is confined in the ground state of a one-dimensional box

extending from x =-2L to x=+2L. The wave function of the particle in this state

ISy =Yg cos Z—: , where v, is a constant. The energy eigenvalue corresponding to
this state is :

A Feigml? (B) ﬁzné 132mL?

(C) HK2n?/16mL? (D) HK2n®/4mlL?
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88.

89.

90.

91.

92.

The normalized wave functions 14, and y,, corresponding to the ground state and
the first excited states of particles in a potential. The operatorAacts on the wave
functions as lA\w1 =\, and sz =y4. The expectation value of the operator/A\ for the
state U = 3y +4y,)/5is:
(A) 0.96 | (B) -0.32
(C) 0.75 (D) 0
The primitive translation vector of a two-dimensional lattice is a = 2? +Ij\, b= 2?. The
primitive translation vector of its reciprocal lattice in X- direction is given by :

A A
(A) a*=2mi . (B) a*'=mi

A A
(C) a*=3mi (D) @*=mj
According to the uncertainty principle, what does a quantum harmonic oscillator occupy

the minimum possible phase space volum%ﬁ

==
k h
(A) 2 @ 5
_ r\ _
ﬁw

(C) h (D)

A particle constrained to move on a paraboa y = kx2. The number of degrees of

freedomiis :
A 1 SRS

(C) 3 : (D) 4

The Lagrangian of a system is given by L = 3 + qq - 3q°, it describes the motion

of :
(A) Aharmonic oscillator (B) Adamped harmonic oscillator
(C) Ananharmonic oscillator (D) A system with unbound motion
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93.

94.

95.

97.

98.

A particle with rest mass ‘m’ is at rest and decays into two particles of equal rest

3 i ;
mass — M, which move along the z-axis. Their velocities are given by :

10
(A) vq=v,=0.8czaxis (B) vq=—vy=0.8czaxis
(C) vi=-v,=08¢cz (D) v;=0.6cz,—v,=0.8cz

The recoil momentum of an atom is p 5, when it emits an infrared photon of wavelength

1500 nm and when it emits a photon of visible wavelength 500 nm.The pa/pgis :
A 1:1 B 18

) .13 Elg) “ B

o
)
The combination of one u-quark and two g‘-ﬁt%rks is called :
. v4
(A) Positron fQB) Electron
(oY

(C) Proton (D) Neutron

The atomic packing factor of a diamond cube structure is :
(A) 78% (B) 68%
(C) 34% (D) 52%

Which of the following is Debye temperature ?

_ hop hawp

- (A) eD— ZkB (B) kB
hwp h2wd

© o © —

What is the shape of the phase space trajectory for a harmonic oscillator ?
(A) Astraightline : (B) Acircle

(C) Anellipse (D) Aparabola
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99. A relation connecting isotropic mass M of a superconductor with critical temperature

T.isgivenby: _
A) M=kT, (B) MZT,_=aconstant
1 ng 2 o
(C) MZ=aconstant (D) Mg =aconstant
0. 0 o (& - 1) isknownas______relation.
3¢ (& +2)
(A) Debye (B) Clausius-Mossotti

—i
0
(C) Einstein —Debye & (D) Bose-Einstein

G =

.y
-
o
Eﬁ

i
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