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full Marks : 200

fime allowed : 3 Hours

ifthe d

Jestions atempted are i excess of the prescribed number, orly the questions 3tePtE?

first up to the prescribed number 9hﬁilhevalued and the remaining ones ignored. |

Answers may be given either in English or jn Bengali but all answers must be
in one and the same language.

GROUP . 2

Ty

Answer any six questions

state de Broglie's hypothesis. What is the ratio of the kinetic
energy of an electron to that of a proton if their de Broglie
wavelengths are equal 2+3

(v) Write down ground state wave function of hydrogen atom and show
that 1adial probability density is maximum at the Bohr radius. 5

g, (@

(a) Starting from time-dependent Schrolinger equation in one-
dimension, derive the equation of continuity.

() Obtain the spectral designation of the level whose degeneracy
is 7 and the quantum numbers Lend S are interrelated by L=3S.
Why non-pclar homonuclear molecules do. not exhibit infrared

rotation-vibration spectra %

5

=3
-

— - : .
RO Sid

3, (@) Which statistics is cbeyed by an atomic nucleasi What do you
by classical limit of guantum statistics. 3...3.«.
(b} Two identical particles, each of them can be in one of the thmw_-l

pos sible states of energy 0, E and 2E. Find the rmml?er of
mic ro-states of the system for MB, BE and FD-statistics. s

4, {a) Define binding fraction of nuclei and sketch its variation with me
number of the nuclei. Which nuclear phenomenon can be explained
from the lower-A part of the binding fraction curve. 2+2+1

ith mass
(b) If s with A=235 splits into two f ragments w
: r::ungelgc'ilsuthz ratio of 312, f£ind the separation betweeggthe

fragments at the moment of splitting..Given Tp=1.4x10 »

17 i
0 Vi
5. (a) Predict the characteristics of the gmun? mg otf:ign 13?(?\9 i”‘ ]
shell modal. Find the Gevalue Of £AS RUCIes S ESs e

ise MmV i -Gi en mass of 14y '14'007550%" P i
n-l.OOéQB:} u, xl-{e--=4.00.'.“8'}'9 and 1t =931.MeV. 2+3

» reactions
(®) Identify the unknown particle in the I

wrp — gl R
clear reaction
Given an analysis of the nu 4

+K'in terms of quarks.

5

1
e 1
e Show that greater 4
e of (. 8C httic.- i‘ 1 1
8. (a) Fina the mciprocséliattég greater is the accuracy dete m gig‘“ !
the diffraction a '
g lation curve
4 tice paramete spersion rela
e el phi s e o called? 293

es
(b} Draw the Aaifferent bmnC: Of “ute they 8
within 1st prillouin zone,
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ductcr, Semicc
rative study of con =
e E‘}f-::: Z;ﬁ“ﬂf,’ﬂ sources of electrical resistance
(b) State Curie-Weiss Law and discuss its signif.
net ) 8 atom/ 3. Its susc

magilétic material has 10 atomym . SC

350 K is 2.8x10~%. calculate the susceptibilit
L and B of a t

8. (a) Establish the relation between
(where symbols have their usual mean ing)

1lowing op-amp cir * 42
(b) Drew the output voltage of the fo :
IV - g¢ is applied to its input. Draw the cutput we
upto 10 sec.
9. (a) Draw the drain characteristics of an n-channel MOSFET
operation in both modes. :
The pinch-off voltage of a p-chanrel JFET is VP-SV and Y
IDSS= .40 mA. The drain to source voltage VIB is such that 5 F
saturated drain current IL‘B' =15 mA is maintained. Fing ﬁie L
gate-scurce voltage Vas - W2
(bl Convert the decimal number 263 im a code of base 5. Give the
cirzcuit symbol of the following logic circuit and mention the
name of the gate (do not use de Morgan's theorem) . ! '
o i e =
’-—-—-D-— Y=34.8 W
GROUP - B
Answer any seven questions
- 14
10. (a) Cms.ldepl.:‘._a linear l:_armonic oscillater for which total energy
-y . . e
EEEE W x « Symbols have their usual meanings.
The particle is assumed to be confined in a region ~~ a. Using
uncertainty principle, obtain ground state energy of the
oscillator, 6
(b} Find the ground 1:vel (28+! L:r ) of the atom 'h“mq elect ronic
configuration 2 p°93S | 4
(c} Consider a particle is an infinite square well of potmul
given by
igen- E s
Obtain eneigy €ligen- values ang eigen f e it 10 *

ive a theoratical account of e s
11. (@ S, e fact. nergy splitting in anomalou$

() The fimt- i:otation:l Raman line of hYdmgen molecule GFP“”
at 346 cm fran the existing line. What is the bond 1@9@’ :

rogen molecule,
of hyd 1 = 1.673 x 10~27
civen m( H Kg.
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