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1. This question paper contains ten questions in five Sections. Attempt one question from
each Section.
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2. Each question carries equal marks. Marks are divided and indicated against each part of

the question. Write answer in legible handwriting. Each part of the question must be
answered in sequence and in the same continuation.
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3. Attempts of questions shall be counted in sequential order. Unless struck off, attempt of
question shall be counted even if attempted partly. Any page or portion of the page left
blank in answer book must be clearly struck off.
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4. Use of Log table is permitted. Re-evaluation / Re-checking of answer book is not allowed.
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Section-I
ge-1
1. (a) A charge of4 x 10 C is distributed uniformly in the surface of a sphere of radius 1

cm. It is covered by a concentric hollow conducting sphere of radius 5 cm. Find the
electric field at a point 2 cm away from the centre. (10)

TF 4 x 10° C &7 9T 1 FT it Broam & e i 7ag § guw =9 9 fFaia B

SITAT 81 A 5 HerHie oA & Hahfad @rae darg® g1l Ha¥ (g7 37 gl &g 7 2

T e it T 9% o= & %71 94q1 a9
(b) Let V= (A cosnx + Bsinny) (Ce” + D e™), where A, B, C, and D are constants.
Show that V satisfies Laplace’s equation. (10)
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2. (a)

(b)

3. (a)

(b)

4. (a)

(b)

Tf< V = (A cos nx + B sin ny) (C eny + D e-ny), STl A, B, C, 3T D f*a¥ g| 78
@ & V oo & FHe0r & §q2 w4l 2

Write Maxwell’s equations in free space and obtain wave equation for electric field
vector. Hence show that light is an electromagnetic wave. (10)

Hh ATATAL0T o (o1 aaae & THIHLI Hl e e fEaea & aFes & o air
THIHLOT YT Fi<| TATT TG@rslr o yahrer U Eea eaehia a3 2|

An LCR series circuit with L = 100 mH, C = 100 pF, R = 120 Q is connected by an
AC source. Find the impedance and resonant frequency of the circuit. (10)

L =100 mH, C = 100 uF, R = 120 L TAT LCR @ &fshe TH AC &IT 5T =T
ZIAT gl fehe & TTaaTeT i e Agid T 9aqT 9|

Section-II
ge-11
Formulate the Schrodinger’s equation for a linear harmonic oscillator and solve it to
obtain its eigen values and eigen function. (10)
U F ATaE Tl o o0 IS F THRTT T 9T AT AT TH 0 719
ST ST 9T &l JITH Hd o (70 gef <l

Find the de Broglie wavelength associated with (i) a 46 gm golf ball with velocity
36 m/s, (ii) an electron with a velocity 10’ m/s. Which of two show wave character
and why? (10)

(i) T 36 HT./&. o T qT 46 TTH TTEF T I T AT (i) TH 107 H/A. F 397 qT0
TAFEIT T S FNTAT T 38F qaqT MG &7 H F A 97 a7 F07 G@rd § &7
FI1?

Explain the theory of Raman effect and give quantum theory explanation of Raman
Effect. Why stokes lines are more intense than anti-stokes lines? (10)

THT T % HGTd 6 ATSAT e AT 0T TATT 6l FieH FGiaanl ATEIT Hiil
T ATSA ULI-F2 o] ATSAT 0l JAdT | SATer® J1 FAT 872

X-rays of wavelength 10.0 pm are scattered from a target. (i) Find the wavelength of
the X-rays through 45°. (ii) Find the maximum wavelength present in the scattered
X-rays. (ii1) Find the maximum kinetic energy of the recoil electrons. (10)

10.0 pm TETeed 1 X-FHeor uw e & At g2 g1 () 45° % "remw o X-fheet
T TET I&F FT qaT1 a0 (i) FET g2 -t § #is@ Ateshad aireed &

o

TAT TG (i) TALTAAT SAFEIAT o0l SATEHAH (TS HolT AT sl o7

Section-I11
@e-111
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5. (a)

(b)

6. (a)

(b)

7. (a)

(b)

On the basis of liquid drop model, give a simple derivation of Semi-empirical mass
formula giving arguments of each term. What are the important conclusions drawn
from this formula? (10)

qT ST HISH & AT UL, TAF U7 & T ad gU AG-ATAISAT ST A KT Teh

XA AT 3| 7 G T Hgea ol Hewy 7 Ferer 10 §2

The binding energy of the neon isotopes 29Ne is 160.647 MeV. Find its atomic
mass (Given that atomic mass of 1H = 1.001825 u and mass of neutron = 1.008665

u). (10)
i FHeaTH® 2JNe T STETHLT Sl 160.647 MeV gl THHT TLATI FAH

AT S (U000 00 D00000000 1H = 1.001825 u 3T =i T FoTH7TT =

1.008665 u fa=T ga 71)

Explain the flavours of Quarks and write the Quarks configuration of proton,
neutron, pions and strange particles. (10)

FToh o FAdL l ATSAT FL AT T, =qaid, O T oia F & Fred

I TPFTY9TT T fore

An atomic power reactor can deliver 300 MW. If due to fission of each atom of

235U, the energy released is 200 MeV, calculate the mass of Uranium fissioned per
hour. (10)

T TEHT] Fo1T R0#eX 300 MW Aaa & 9T gl I1e 235U & T qCAT9 6
fad== % T, ST A T FST 200 MeV &, 9fa = AW * A & g9
EARILCIERY
Section-1V
ge-IV
What are Laue equations for diffraction of X-rays by a crystalline solid? Show that
these equations lead to Bragg’s law for X-ray diffraction. (10)

UF (heee T 319 T UHA-Y & [9add & (o0 AT13; aHw<or 47 82 fGame & 7
THTHLOT Tag-¥ aaad = o1 o1 o F99 it 7 of 7 2|

Define Miller indices. In a crystal, a lattice plane cuts intercepts of 2a, 3b and 6¢
along the areas, where a, b and ¢ are primitive vectors of the unit cell. Determine the
Miller indices of the given plane. (10)

T gEwEt A AT #Y) UF heed §, TF ATl W e 2a, 3b 3T 6¢ F
&1 o |1 T HAT &, gl II+e I % a, b 3T ¢ ATEH JF< B gl [*T T
A o T AT T LT A7
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8. (a)

(b)
9. (a)
(b)
10. (a)
(b)

Obtain expression for the Fermi energy, the total energy and the density of states for
a free electron gas in one dimension. (10)

FHT ST, T ST ST Uk AATH § {h SAFEIA 9 o F9cT hl AFeqT0 & o0
SAfr=teh 9T A7)

Using Einstein’s model, derive the expression for the specific heat of a solid.
Discuss its merits and demerits. (10)

AEET o TS T ITTNT Feh, TF 319 6 Aty wff & forw srivsate ara F:3)
THE TN 31T T[0T 9 AT A7
Section-V
ge-V

A transistor having o = 0.975 and a reverse saturation current I, = 10 pA is
operated in CE configuration. What is B for this configuration? If the base current is
250 pA, calculate the emitter current and the collector current. (10)

T gitorees SEH o = 0.975 3fT TF Rag dqi F¢e I, = 10 pA 8, CE Fifemrem
# "=Tierd 21 2| fAeame % forw g 82 af s e 250 pA €, 97 Tier e §i

FelFaT FIE T TUET F2

Why is the field-effect transistor (FET) called a unipolar transistor? With a neat
sketch, describe the construction and principle of operation of an n-channel JFET.
What are its transfer characteristics? (10)

hiee-shae Zitoree (FET) &l UREAT giforeet F1 gl SATaTl g2 Uk d1% ©hd 6
T, TF TA-99 ATl (JFET) F d=19 & AATor o fAgia &1 9uiq #:2)
TET TATATALT (Aeaary 47 52

When and why are modulation and demodulation required? If the peak-to-peak
value of a AM voltage has a maximum value of 8V and a minimum value of 2V,
find the percentage modulation and the amplitude of the unmodulated carrier. (10)

Aot oY RAteaT Fa i Ff sad® 82 I« TuH qiees & @y 4
T 9% %1 aAfewad 719 8V Y =qHa" 919 2V g, ar Jided #igad Y

ATHIST ATeH & AATH Tl gal

What is a microprocessor? Give the block diagram of different registers in 8085
microprocessor and explain Flags and Program counter in brief. (10)

HTSHIITEET FT g2 8085 AT AT § fATHe Toredi & sois dAd 3 3T Fol T
AT TUTH FT3S hl Giarg § GHAT0)
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