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where S is a closed surface.

& -
=

in index

.
L

-ﬁotat’ion.

equation is exact and solve it:

sin X +xcosy +x) dy =0

;}:éd*is*tribution given below:
6 9
= 172 1/3

(3x6)

on is inexact and then
F2ydx = 0 (6)

the amount present. If
ligrams of the material
rs it is observed that
ercent of its original
differential equation
amount of material
“expression for the
ng at any time t (b)
- 4 hours. (6)


















gth L is suspended
n the figure. Find the

stant rate along the length
s the tension in the rope at
e the i“epe is fixed to the

: (6)










arts to slip, given that the coeff

ction between the bug and th
_‘ =9




' 1e duration between
be At by the clock.

in frame O, If the
1ts is At as measured

A% %

lationship between
(6)

each other, each
as measured by a
rth. Their relative
velocities of each
stationary observer

(6)

ng of a mass m
egligible mass and
ceiling of a tram

of magnitude a.
the frame of reference
ion for the angle
cal dtgpﬁﬁon) at which the
equilibrium. What will be
- small oscillations of the
equilibrium position?  (6)
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¥

(500)

;”&_‘l 5
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im







(3x5)

aving spring constant k,

equilibrium length a each

(under  slinky













calculate the steady

ced oscillation.  (5)

& %
2 e
e ! "3
“
ey
]
<n
$3 e -~ )

ision T has two

g small- oscillation

(10)















(3)

. :"’
Q]

method, determine the roots
ion and hence find the first
(4,5)

(3)

(10)
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6. Given, ci( -!)= Zt J, (%)

Verify that :

(@) cos(xsin®) = J (x) + 2],(x) cos20 + 2J,(x)
cos40 + ...

(ii) sin(xsin6) = 2J,(x)sin + 27,(x) sin30 +

Hence prove that :

In(!)z ;J‘cos (nO — X sin 9) do (3,3,9)
' 0

ng > method of separation of variables, find the
]l solution of 2-D° wave .equation for the case
netrical circular membrane (radius = a):

i Yy 1%

o) ¢

| =0 and u(r, 0) = u,r) (15)

d of separation of variables, solve
fferential equation :
P.T.O.




:

o
5

(5)

| of conducting material of
1ds kept at zero temperature

- 0<x<50
50<x<100

: !

n, find the temperature

(10)
B (2000)
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 ideal gas expand isothermally

}ni“ual volume. Calculate the
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magnetic field of
10 cm. What is the
components of the
‘magnetic field?
~ Explain the fine
' levels due to
rogen atom with
structure splitting.

== L






from an orbital
band. Find the

f Drude’s model

¥ -




Dierive lie
1g identical

(10)

lattice is a

&)

on for a linear
ow that the group
- are same in the

(N

efficient of a
and holes

.
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(5)
; (5)
R
At 1L T2 1. prove that its
a4 ap
on is given by
A) = 0. | (5)

L]




(5)
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7. (a) Stress tensor (p;)) satisfies the equations p;€;, = 0
and p; = f n, where f, is the restoring force per

unit area along x, - axis and 1 is the arbitrary unit
vector. Prove that stress tensor is a symmetric

tensor of order two. (5)
(b) Stress tensor and strain tensor are related as

Pij = ®jjks Cks

- where, elastic tensor oy, is symmetric in i, j and

s

¢, s and its general form is

Dijks — A B8, + H 5y 8, + ¥ 9 o
that
B, = A 5ij gt p(o,, Sjs s Sjk)

(7)




(3)

lant tensor of rank 2.

(5)

2+ 4(dx*)? - 6dx'dx? + 4 dx’dx’
(4)

(4)

(g,) and (g") )
iy (1000)
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;" M five questions in all. Question No. 1 1s
'All questions carry equal marks.

Ut ﬁf Scientific Calculator is allowed.

es of required constants have been given at the

ver any five: (3x5=15)
rmine the radius of 2°*Pb.

‘are magic numbers? What is their

ee main differences between direct and
d-nucleus reactions.

P.1.0.



on.

VI. counter not suitable for energy and
)scopy applications?

| be the energy that is required to
oton and antiproton?

binding energy per nucleon vs mass
1 with its help the release of energy
s of fission and fusion.

yglie wavelength for an electron
15 MeV. Show that electron does
the nucleus.

._ required to knock out nucleons
nucleus. (7+3+5)

(845+2)



u_'!-_.{ LRl P 5 oo
g‘-.l

ation laws were apparently violated
ypical continuous energy distribution of
ecay electrons? How did Pauli proposal of

Me‘\f, (tj Identxfy the daughter nucleus, (ii)
e the kinetic energy of a-particle and (iii)
the recoil energy of the nucleus.

cular and transient equilibrium.
(7+4+4)

ve an expression for the energy loss
langth travelled by the heavy charged

alue for a nuclear reaction. What
ce. If the Q-value for the reaction
s —1.20 MeV, find the minimum
in the lab system required by an a
e this reaction. (10+5)
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a wire of 25 pm diameter at +700 V in the centre.
What is the electric field at the wire?

(c) A cyclotron with Dee’s of diameter 1.8 m has a
magnetic field of 0.8 T. Calculate the energy to
which the doubly ionised helium ion He™" can be
accelerated. Also calculate the number of
revolutions the particle makes in attaining this
energy. [Mass of He't = 6.68 x 10 ?"kg]

[(S+5+3)
7. (a) Give the quark structure of a neutron and based

upon quark structure give the correct charge
number, spin, baryon number and strangeness.

(b) Check whether strangeness and baryon number of
the following decay is conserved or not?

(@ ptp = pt A°+ X7
gipn +p > ZI° + v
(c) What are strange particles? Find the charge
number, baryon number and strangeness of a

particle described by the quark structure
(sss).Identify the particle. (6+4+5)

PHYSICAL CONSTANTS

' m,, = 1.007825 u, m_ = 1.008665 u
- m_= 0.00055 u, m({He) = 4.002603 u

ln= 1.66 x 10?7 kg, R, = 1.2 fin

€ = 8.85 x 102CY/Nm?, h=66x10% s
%i-i-a x 108 m/s, 1eV= 1.6 % 10"*]
(1500)
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(5%3)

- A=3y'Zi+4ax' 72 3, vk is

T4 ’q‘

+(t —4t)j - (t+ 5k . finc

~ given that the
s the diameter of t
Assume both ' ,_



3

™

__—
b 1 ¥

Find the speed at which the mass of an electron
is double of its rest mass.

il

(3)
educe an expression for the moment of inertia
a rectangular lamina of length I and width b
Out an axis through its centre and parallel to
ne side. Hence also find the moment of inertia

t an axis coinciding with one side. (7)

¥ g

hat are central forces? Give examples and show

1funder the influence of a central force field

"\

‘angular momentum is conserved. (5)

.
.

slain elastic and inelastic collision. (3)
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JIf F=(2xy+2')i+x’j+3xz2k, determine
vhether is it conservative or non-conservative

(3)

te and deduce the mathematical expression for
e law of relativistic velocities. Show that the

A

"“,l resultant velocity of a particle can never be greater
~ than c. (7)

) A person in a train at a speed 3x107 m/s sleeps at
10:00 pm by his watch and gets up at 4:00 am.
w long did he sleep according to the clock at

he station? 5)

cles each of mass m are kept at the
rs of a square of side ‘a’. Find m.\
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,I‘jpln; is 20 atm. Given R = 8.3JK 'mol- e

| ‘;Iﬁ 41 x 10*Nm*mol2, b = 23.7 « 10°m’mol! and

’ = 2.3R. Take 1atm = 10’Nm2. (10,5)

a=

State the second law of thermodynamics and
mlain its physical significance. Prove that the
Kelvxn Planck and Clausius statements are

m:walcnt

State and prove Carnot theorem.

lain the concept of Thermodynamic scale of
mperature (6,6,3)

ive the Claussius Clayperon equation for
of state. Discuss effect of pressure on
1g point and melting point.

are TdS equations? Derive the two TdS
(6,9)

:}I‘(dpfd’l')v(dV/dT)p (9,6)
PO

L R .
Salistie . R

-



- features of Blackbody radiation.
ick hypothesis to explain the

between classical and quantum

J

istribution law for a system
ng n molecules.

have tendency to occupy
(3,9,3)
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1. Attempt any five questions. (3%5)

(a) A source of light of wavelength 300 nm with an

[ intensity of 1.0 W/m? is incident normally on a

el (1,




rface of n&m 1.0 cm?. Determine the

'oeleoﬁéﬁ- emitted per second
, L
“ of the incident photons produces

mi@ .
:

.

=

of Rutherford’s atomic

b
ﬁn% to a box of length 10¥ m.

mum uncertainty in its velocity.
: &,

- confined to move in a

‘0 <x<aand V(x) = o




"\‘;'4 ‘ﬁ"f GE' j 1;15"

f Bv“i'?

tm 3

1‘.
A ; ? -

m Show that nuclear denlﬁ‘}’ "i"’{@ constant,

~independent of the number of nuelmm in the
Jis #. ~ nucleus.

s m& certain radioactive material has a half-life of

S T'-_‘ >

which the photon is
Ko

(10)

PO



|

ctron has a de-Broglie wavelength

.‘Eompt(};n wavelength. Find itg

(5)

sistency of Bohr’s quantization rule

ie’s hypothesis. (5)

rgy of a hydrogen like Bohr atom

the*==‘Wave1ength of the radiation
en ihe electron jumps from the

ed s'iate. to the ground state.

he radius of the first orbit for

(5,5)

ainty principle for position
ement. Explain how the

eriment validates this

(3)



Y .

‘The speed of an eleciron is mmu sured to be
5.3 % 10" ms ! to an accuracy of 0.005%. Find the

(5)

~ of this electron.

.{;;7-; _
Wag the Heisenberg uncertainty relation 1n the

m pr = h, derive an expression for the minimum
4

us r, and energy E, of a hydrogen atom.

(5)

wave function for a particle moving along the

ive x-direction is given by

y(x,t)= Ao

(5)

ity interpretation of a wave
e probability density p and

y J satisfies the continuity
(10)

pY0.



to right. Obtain the

tion and transmission

(7
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(b) Determine the normalized wavefunction of a

Particle trapped inside one dimensional infinitely

rigid box of 0.1 nm wide and hence deduce

the expectation value <x> of the position of a

particle. (8)

(a) Write the semi-empirical binding-energy formula
for a nucleus of mass number A, containing Z-
protons and N-neutrons and explain each term

appeared in the expression. (5)

(b) (i) Find the energy needed to remove a neutron

from the nucleus of the Cobalt isotope

2 Co. (4)

(i) Find the energy required to remove a proton
from this nucleus. Why these energies are

different? (4’2)

8. (a) Complete the following reactions
) BN+ oo oo

8 g 0




(5)

3,3,4)

mass of He =4.002603 u,

mass of 2H =2.014102 u,
08665u, m.= 0.000548 u,
6.62 x 107Js,

;.
&

(2500)



