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 The figures in the margin indicate full marks.

es are required to give their answers in their own words
- as far as practicable.

Group - A

s 2x5
pioﬁﬁa semiconductor change as it is reduced from bulk dimension to

"i

calculate size of nanocrystallite, when diffraction peak is obtained at
.8, using radiation of wavelength A = 0.154nm (Scherrer constant = (.9).

\?;' and deep level trap states.

5x3

of surface of thin film with brief description of operational
of the techniques to study distribution of nanoparticles.
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_ ; Answer any four questions.

oA

density of states. Derive its expression corresponding to quantum well (2D) and quantum
Represent it graphically in the same plot for both the systems. 24(3+3)42

‘between exciton and polaron. Explain why excitons do not contribute to electrical
State the conditions to observe exciton.

tween direct tunnelling and trap-assisted tunnelling. State temperature dependence
ocesses. {2+2)+2}+(2+2)

of sol-gel method for the synthesis of nanoparticles. Discuss its limitations.
31IC working principle of Molecular Beam Epitaxy (MBE). (4+2)+4

i

stand by Coulomb blockade effect? State the conditions to observe it.

1) "mnvtemperature at which Coulomb blockade is observed in a tunnel junction

Also, estimate the maximum dimension of the device to observe Coulomb blockade
(300K). (23)+(3+2)
‘:'qn of single electron transfer device (SED). Mention some applications.
escence (PL) be used to characterize nanomaterials and briefly mention the
> response. (3+2)+(3+2)
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: ¢ The figures in the margin indicate Sull marks.

didates are required to give their answers in their own words
o SN as far as practicable,

&

Group - A

2x5
l.:‘hlit leads to the conservation of angular momentum in Lagrangian

field the virial theorem takes the form 2(T)+(V')=0, where the

oint x = 0 in case of the dynamical system represented by ¥ = sin x.

s with constant velocity in a straight line. Justify if it has an angular

5x3

ed between two fixed points. Find the curve that will
f the system.
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If a Lagrangian L(g, ¢) has no explicit dependence on time, prove that (L -4 g_lq‘J is a

_constant of motion.

- A bead of mass ‘m’, suspended by an extensible string from a rigid support is executing small
 oscillations. Use Lagrange multiplier to determine the tension in the string at an angle 6 from the

cal, using Lagrangian formulation.

¥
O

Group - C
Answer any four questions.

Ll AN A : g . ~ .

an of a spherical pendulum is given by [ = % ma® (92 +¢? sin’ B) - mga cosH,
" and @’ represent the spherical polar coordinates of the bob of mass ‘m’ on a sphere of
’. Find the canonical momenta conjugate to ‘0’ and ‘¢’ and obtain the Hamiltonian of the

| ;ﬁ_ﬁg&@ndependent vector potential ¢ 4’ is given by L = —;— mv? — gv.4
o wf-‘f

z force equation from this. (2+4)+4
e
[YE =9

on the real parameters a, B, y and 8, such that g=ag+Pp and p=yg +dp

on of motion for some H (p, g). Hence find -‘i—lj

oment of inertia of a rigid body with respect to a Cartesian coordinate
('I & respectlve.ly. Prove that the moment of inertia of the rigid
gles o, B and y with the x, y and z axes respectively is given by

2y -f;:ZIVcos acos fB + 21yz cos B cos y + 2/, cos y cos a.

L 4+6

th two I?uter atoms: of mass ‘m’ connected to the central
€85 Springs of spring constant *s’. Show that the normal

&i:""';_.,'
(> and 1,3'--1--2—"",
m M
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: mx + modx = 1f § (1 - 1,)
: tlty having a dimension of time. Discuss qualitative the behaviour of x(1) and
before and after 7= 1,. (2+242)+(1+1+1+1)

of the 1D dynamical system described by
- ' 3

(1%+2+1%)+142+2)

that has a fixed point at x* ~ 0.74. Check analytically that the
ically how the stable point is approached if one starts from a

i .

onding flows determine the nature of the fixed points
b (2+2)H A+ H(1+1+ 1)}



