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Question No. 1 and any four from the rest

Answer

tations of Aston’s mass
n a mass spectrometer,
a singly charged positive ion is
accelerated through a uniform magnetic
tesla and is deflected into
a circular path 182 cm in radius. Find
(i) the speed of the ion, (i) the mass of
the ion in kg and a.m.u., and (ii) the

mass number O 1+3=4

State the limi

1. (a)
spectrograph. I

f the ion. T
b
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(c)

2

®)
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| 3. (Q)

) life’ of a radioactive
}Talf‘life equx:dloacﬁ"e sample has its
(f) its decay to 60 days. Calculate
life anq (iii) t;°n§tant, (ii) its average
. origi © time required for 2 of
ISintegrate, umber of atoms t10 4ot
Explain )
. o wh
"ndices of : ' You understand by Miller
2 plane cut lai.:tlce plane. In a cryst®®
on . S Intercepts 2a, 3b and €
Crystallographic =~ ax¢*

th .
e Miller indices of th°

D (S .

Plane

Millikan’c
. the determ: ikan’s of] drop method for

at corr, ation of electronic char8%
Stokeg foprons did Millikan appy ]
S » ula and h +1 +1g5
State why? 3

Pauli’
S .
exclusion principle and us®

at ,
numit any state of prinar"”‘l
€r n, the maximurﬂ

elecu.o
o “trons  which can be
dated, g 2n2. 3

Calc.'u

o lat
(Y., - the jon;
ato ‘Onization potential of

sta m an ..
te, d (i) He-atom in the gro¥®, ;=3
1%*1%

Whq

t .

€ Is ¢

’:DreSSiOn i(_’mpton effect? Obtain an

N-relagivs . € C v 1IN
atp i ompton shift us 1 *445

Stic
Mmechanics only-
1

4.

S.

(b)

©

(@)

(b)

(@)

(v)

(38)

State Moseley’s law. Show that this law
can be deduced from the modified
Bohr’s theory of hydrogen spectra. 1+2=3

lation inversion? Explain

What is popu
why laser ac :on cannot occur without
population inversion between atomic

' 1+2=3

levels.

Describe with a neat sketch the

principle of operation of a cyclotron.
Explain what is meant by ‘resonance
condition’ in a cyclotron. Derive an
ression for the maximum €nergy
duced in this machine. 3+1+2=6
i GM-counter and explain its
ant by dead time
4+1=5

pro

operat'lon.
of a GM-counter?

'Disﬁnguish between auclear fission and
fusion. Explain the energy
processes from the

ation of binding
a function of
Why does 235y and not

undergo fission with
2+2+1=5

energy P€
mass number.

238y nucleus
thermal neutrons?
Define apuclear reactions. What are
the quantities that are conserved in -

a nuclear reactions? Discuss the

. _.c-ance Of Q-factor in this context.
signific 1+1+2=4
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6. (a)

I‘ | (b)
| |
|

! (©
|
' 7. (@)

| ()

(4)

Salculate the binding energy in MeV of
He from the following data : 2

Mass of *He =4.003875 a.m.u.
' Mass of 'H=1.008145 a.m.u.
Mass of neutron =1.008986 a.m.u.

“i,‘hat are cosmic rays? What is the effect

oD - the earth’s magnetic field on them?
IScuss the nature of the hard and soft

components of cosmic rays. 1+3+2

What i
theae 1atre elementary particles? How are

the ¢ ementary particles classified on

! ses action
or statisticgn r IREeract 423

Au- -
anl:l mes?n decays into an electron €
2 Pair of neutrinos, Calculate the

coordination number, Write
. : ?:in.e for simple cubic, b.c-¢-
distars: tices. Also prove that the

between nearest neighboufs 5

ay3 z
2 and 75 Tespectively. 142+

What
Write

ZZI;resenﬁnanthe
l'action b : !
Bragg»s a Y Crystal ang hence Obtaigx/,ﬁ

|
|
ar : 3
edremprocal lattice vectofs?~ 5
0 Laue’s i ‘
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8. (a9

(b)

©
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(S)

Distinguish ‘between dia-, para- and
ferro-magnetic materials.

i tibility and
What are magnetic suscep
Meissner’s effect?  Calculate the

penetration depth of lead at 52 K if

the London penetration depth at 0 K is

37 nm. The critical temperature of lead .
is 7-193 K. 1+1+2=
Fermi energy Ep. Explain the

- tion of solids into conductors,

ifica
cszlea;rssclzgnductors and insulators on the \
pasis of band theory. 143=

kkk
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