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Total No. of Questions : 7] SEAT No. :

P388 | Total No. of Pages : 3
[4224] - 201
M.5c.
PHYSICS
PHY UTN - 601 : Electrodynamics
(2008 Pattern) (Sem. - 11)

Time : 3 Hours| fMax. Marks : 80
Instructions fo the candidates :

Iy Quesfion No. I is compulsory and selve any four questions from the

remaining,

2} Draw neat labelled diagrams wherever necessary,

3} Figures o the right indicare full marks.

41 Use of legarithmic tables and pocket calculator is allowed.

@1) Attempt any four of the following :

a)

b)

<)

d)

g2) a)

Determine the skin-depth for copper at 1 MHz.

Given: p=p =4m > 107 WhiA“m snd o= 5.8 » 10" mho/m. 14]
The earth receives about 1300 watt/m® radiant energy from the sun.
Assuming the normal ingidence, calculate magnitude of electrie field vector

.

in sun light. Given : €, =8 85x10%* € - and p, =410

N=m A=m

[4]
Find the velocity at which the mass of the particle is double it's rest
mass. Given : ¢ =3 * |0* m/sec, 4]
Calculate the electric field associated witha LASER beam having energy
density 10" J/iem®, 14]
Two identical bodies move towards each other, the speed of each being
0.9 C. Find their speed relative to each other. 4]
Write the expression for force describing magnetic interaction between
lwo current loops. 14]

If a medium is moving with a velocity , then show that the Faraday's

law has the form ?xﬁ*_ﬁx E}.'ﬂﬂ 18]
t

RLO.
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[Total No. of Pages : 3
[4124] - 204
M.Sc. (Sem. - 1)
PHYSICS
PHY UTN - 604 : Quantum Mechanics - 11
(2008 Pattern)

Time :3 Hours] fMax. Marks :80
Instructions fo the candidates:

'y
2)
3)
1)

Question Neo. 1 is compulsery. Aftempi any four from the remaining.
Figures to the right indicare full marks.

Draw neat figures wherever necessary.

Use of mathematical tables and calcalaior allowed.

1) Attempt any four of the following.

a)

b)

c)
d}

The harmonic oscillator i1s perturbed by H' =5y"'. Obtain first order
perturbation in energy in n® state.

[Giﬂ:n <n|x’ |ne= I}-[In:+1n+l}J 14]

Interpret the concept of Identical particles. What is difference between
bosons and fermions? 14]

State the conditions for the validity of Bom Approximation for scattering. [4]
Apply the WEKDB. method to calculate the energy eigen values

- e
corresponding to harmonic oscillator potential, V(x¥)=_mwx'. |4

Using trial wave function y(x) = Ae~™ where ot is variation parameter.

obtain an upper bound for ground - state energy of linear harmonic

oscillator. 4]
The transition probability for constant perturbation from time 0 to 1 is
given by
4sin =[w 5]
AT U | ok
|,|;]-"_'-|:]':]-| = l-.-.-.-u:.-”l-_. —tr—
Hln.'

Interpret it graphically as a function of w_ for fixed 1. 4]
ET.0.
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Describe the mechanism of polarization in a dielectric

material. Derive Clausius-Mosolti equation for a

diclectric and give its limitations.

n @ R, w-gen W e @l g
FR ST witn s |
- Explain the difference in diamapgnetic, paramagnetic
and ferromagnetic materials with cxample.

(® 10 ¥ TH w fem 2 a wEER oW 4 28
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Hﬂi#ﬂ#ﬂlﬂmﬂlmmﬂ' "
A currenit of 2% amperc 15 Ilﬂlurq l;hrnuuh twi

long parallel wires which 3rc 10 cm apan.
Compute the :I'un;-n‘&]:-n uiit length of each wire.,
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Establish wave equations with the help of Maxwell's
equation. Explain the energy densuy and Poynting
theorem for clectromagnetic wave

13 Perfeftm o wfde fewfnd i Ui 7
(i) 3=y R
(i) Pwwr & geia Fm

Write short notes on the following
(1) Murual induclion
An) Ampere’s circuital law
$—233 L}‘?ﬂﬂ

(3 220
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What is the significance of self-induction 7 Derive the
rtlll:i-on for self-induction of a solenoid.

quE—1 WS 15

(Section—B)
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Explain line integral with ::mnpﬂ ﬂﬂh\‘t “'Iﬂ
formula for line mt:;g;nlmf a \rl!;t:h' ficld around a
infinitesimal rectangle.”

9 Wﬁﬂﬂﬂﬂﬁmﬂﬁmtﬁm}#mﬁq
Mﬁ#ﬂwhmﬁwﬁﬁﬁmﬁm
() @ i g w
(i) uFa & 3= A 4R i w
(iii) HE & R W

. Derive the expression for electric field and potential
duc 10 a uniformly charged disc under the following
positions :

(i) At an axial point

(i) At long distance point
(1i1) A1 the rim of the disc.
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50121751688 PHYSICS: PAPER 1T

QP.Code
(3 HRS) - fTOTAL MARKS 100"
Note: 1) All questions are compulsory.
2} Use of non- programmable calculator is allowed. :
3) Draw figures wherever necessary, FE S
4) Symbols have their usual meanings unlesg mentioged: & £ iy
Q.1 [A) Select the correct option i Fr gkt s ¥ 'I.I-2 :

i) If half [ife of Au is 2.7days. Then its decay conStant is7. =

fa) 273x10%s' (1) 02565 (d 108510851 {d) None ofthese &

i) Asthe number of nucleons in nuclei goes on ingreasing; .lhlb.bi!-'l.di:]gl anergy £

per nucleon £ e ot £
(@) first increases and then decreases. _{t':!}_qumai'n.s_.cénslm'_a& ) T
(o) decreases continuously -".s" s AT+ (d) inereasescontinunnily,

iii) Radio isotopes have: T

(1) same mass number but differenf atomic nimber 75 Tr T
(t) same atomic number:buf different mass numbef & "5 7
(c) same mass nﬁﬁﬁ(‘;ﬁa}d%ﬂmc atomicnumber: .
(d) same density butdilferent alomjé number. 5
i) The inverse of pair prodiiction processed s called
(a) Pairformation.” (b} Pairanfihilatén
(c) Bothr{d).and (b} (d}Noné of these ~*
v) Thevalues of X and . in ficaction > - 280"+ 3H — 0 + §H are:
(6 Xelg.y=1 5 B RS e
[ Xelg y=1, ey Moneof these & =
vf.','l_ As m@!wptmﬂbhckbudy ra_ise'é! the miaximum intensity of radiation
7 emittéd s d;spl.i‘n@dwmds the.., i side,
o {a] higherwatelength & & _{l_::n]- lower wivelength
5 Sy oter frequercy. - (d)-None of these.
<7 {BY s Attsver 1n.one sentenge; o - 03
r£1)7 SWhiat is Binding Energy of a rucleus?
: ) StateBragg's law &0
o 2 i) What i¢ Nuclear Fissgion?:
"(C] < Fill in the blanks 7~ 05
+ iF 2 One_a.m.u isequivatent to MeV.
ST i AR va.lueﬁ[nuclcar reaction is negative, the reaction is called
1,11] -iaﬁppa,m':_n'i.is obtained due to of X-rays at lattice
ol R 1T D
-7 i) Rarperféetly black body the coefficient of absorption is
“ v} dnCompton seattering the change in wave length is maximum if angle of
scaltering is

[Turn over
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