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Time Allowed- 3 Hours PHYSICS- PAPER.1) :
Full Maris - 200

Sroup - A

An
AL AhY six questions

2. (a) State and
: explain unc
significance and impoertr:::égty Principle. Discuss its
2+3

(b) Assume th
s b et antyRin thel posbion ofia hastich

in' the velocy €-Broglie wavelength Show th o
Oclty is equal to its velocity at uncertainty
X 5

3.(a) A linear ha i
Imonic oscillato
alo I moves with
ng the x-axis. What will be the Phas: :2:;:222ryenerty 5

4. (@) what
is Binding Energy and why the BE curve is SO significant

5.(a) What are the simil
arities and dis
fission and fusion, Explain withsir)nc;n];;lré:ies L uceck
y 5

(b) Calculate the ener
gy released by fi
KWH., The eénergy releas 1 il ot u235 in
ed per %ission is 200 Mev and

Avogadro's number is 6.023x10%2
6.(a) Why X-rays are used :
for cryst

Bragg's law of crystal difrgragiigzmc‘mm Snalysis. . Derive

(b) Prove that in dete i e
mining lattice a
the diffraction angle, the gmateIpisrmnt::e:zéuf;lgiygmater

’ 5

7.(a) Derive the low te
mpe rature beha
to the specific heat of solid. fERLE oflattice sonbrihution
=

(b) Tzfjmolazlapecific heat of solid at constant volume is 2.77
J 5 .
mol at 36.8K. Detemine the debye temperature ef

the soliq,
5
6. () g:;p:‘u &n OPAMP? Why is it 80 calledi What is CMRKR of an
(b) :).n: :.h. Clrcuit using two OPAMPs whose output Vo is given i
o ‘VIOGV?, where V, and Vy 8re two input singals, 5
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9. (a) For the transistor in the Circuit B=h =50, Vgg Sat™0:8v and
’
VCE,Sat'O'ZV' Find the limiting value of Ry for which the
transistcr will be driven into saturation

)

Viepr =S\
Ic»l% Re = ifn—‘

Bp N\ A
W VeE
= —
B% .LB 1‘\ \)_. Vo
. Ev V‘BE___Z
: 5
_a
(b) (i) Convert the decimal 263 into a number system consisting of
five digits 0,1,2,3,4.
(i1) Prove that A@B= X (B 2%x?

Group - B

Answer any seven questions

hamonic oscillator
10, (a) Establish Schidinger equation of a linear
and solve it for different eigenvalues. Discuss significance

of zero point energy. 8+2

(b) Show, by solving SchrBdinge:r equation that a free particle
cannot have negative eneIrgy. -

(c) Using the operator representation of the 'x - component of
the momentum of a particle prove that,

(x /p\x - /P\x X)W = i'h‘r, where Y is an wave function. 5

i i iple. How does a
= nd explain pauli's exclusion princ
0 iggwiegge of symmetric and anti-symmatric wave functions

lead to this principle.
(b) Show that no two electrons have same guantum state. 2
(c) What is kaman effect? How is Raman effect explained on the

1 tokes and
i § guantum theryi Explain the origin of s
gﬁi;fsgokgs lines in Raman Spectrum. Why are the anti-stokes

line fainter than stokes lines, 2434342

2+6

: ion functions.
own Bose-Einstein and Femi-Dirac distribut
3;:15? a?‘e the basic assumptions used in the derivation of these
distribution functions. Sketch the FD distribution Function

12. (8)

for T=0 K and T> OK. J+3+4
(b) If £ is the FD distribution functiin, show that
af & wpring) | ;
dE KBT
Sh that at a high temperature and low concentrations the
o FDmc;utxibution reduces to the MB distribution, 6
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13. (a) Startin
9 from Bos
Planck's la: by Cinstein a4
= of bla = Stobution oyl
displecement ]ay. ck boay fadiation ang hefcrc ; g,
e derive Wiek'.

B8e2

i

=1
Sensity and atomic welight

(c} At the
Sare ¢
and the least press '™ Yhich will exert tn
T8 .2 9as obeying mp s::cf::it“t s
CS, a gas

14, (a) @
ive‘the main @Ssumptions of 1 :
iquig de model of the nucleus

on liquigd drc ode
Heizioe P m 1. State Semi-emperical formula of
10

binding energy of 48._
20

(Given a = 14 Mev = Vv = Mev - v
V ’ a 13 He ’ a 0.60 Me r 8 19 Me

-

ap = ~34 Mev)
5
15. (a) What do
YOU mean by Q-value of
o 4 nuclear re
th;:ggfgetics Of endoergic and exoergic re:f::ion? iy
s d energy of an endoergic reaction it s
. 24246
(b) Calculate the Q value for the fomation of p39 in th
; &)
ground state in the reaction 8422 (d,n) p3° from the fol
cycles of nuclear reactions. s
31 > Bt
p 30
+ " —_— p +n - 12,37 Mev
<hl . 28
P d PN s{ et G00
28 . 29
S1i77 + 4 —— Si™" + P + 6.246 Mev
4
2d = He + 23,834 Mev,
10
16. (a) Explain the motion of el i
ectron in one dimension a
cce
to the’Bond theory and show how the energy, velocit nc:;gg
effective mass vary as a function of wave vector :
2+(3+43+42)

(b} What are valence and conduction bands: What do you mean
243

by forbidden energy gap.

(c) What are Brillouin Zones? Discuss the importance of the
first Brillouin Zone. 243
17, (a) What is ferromagnetism? Derive the Curie-Weiss law of
ferranagnetism and explain how magnetic susceptibility
248

varies with temperature.

(b) What is superconductivity? Explain the effect of an extemal
magnetic field on the superconducting state of a material. 246

(¢) What is the difference between a conductor cooled at OK
74

and super-conductor,
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