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Instructions :

‘The question paper is divided into two sections. The candidates will be required to answer
Four compulsory Subjective questions from Section - A and four optional subjective
questions from Section - B. There shall be compulsory Four Subjective type questions, each
of 10 marks. In additional, there shall be 7 optional subjective questions in Section - B, of
which candidates will be required to answer only 4 subjective questions, each of 40 marks.
The optional questions shall be answered in the descriptive form.

©UE — 31/ Section - A
1. T el E-Selt areed 2 x 10712 m | 36eh! TR et 3R T D -l aoi
% ThHetT 3 g a7 T4 i [10]

An electron has a de-Broglie wavelength of 2 x 10712 m, Find its kinetic energy and the
phase and group velocities of its de-Broglie waves.

=] op[m]

E 1] FRO4-PH
PTO



A RAR A

2. ETEGISH TRHIY] SR e <h FEied HeH wid shiforg, frhl B 0.01 mm 81 58 steren
BTG GO h1 STl &0l B 7 [10]

Find the quantum number of the Bohr orbit in a hydrogen atom whose radius is
0.01 mm. What is the energy of a hydrogen atom in this state?

3. & AU Qg Feel § o U W WiE el 1 it 3 s, S g d
dgl W 2 B [10]
Find the capacitance of a parallel plate capacitor consisting of two metal surface of
area A held a distance of d apart.

4, T3 R 3R F 38 ¢ 910l Th G0 §9 & A0 3@ M & SR 89 76 S|
| [10]
Find the field outside a uniformly changed solid sphere of radius R and total change g.

G - &/ Section-B .
1. T ST g golege T o fog wHT S qen e e o wieR oo i)
OK W 39 41 = fore well a1t i 7or shifore, et soieel e = 10%/m® 81 [40]
Derive expressions for the Fermi energy and density of states for a free electron gas in

- one dimension. Calculate the Fermi energy of electrons at OK for a metal with electron
density of #=10%28/m3.

2. o 7 gEeT aen ool @i quer % fagia si wrifafy @ v SR 7r el
it s wmm aftfeufast # gl @t geepilt 1 gueror gare, a1dd aiw guenid st rde
Sr Al 2 [40]

Describe the principle and working of half-wave and full-wave rectifiers. Show that
the rectification efficiency of a full-wave rectifier is twice that of a half-wave rectifier
under identical conditions.

3. 22poTi 8.8 MeV Tt a1 -5V W1 Sedst shieh &1 Bl 2| [40]
) o« % e Fele sy 79w
i) & TR 3R IRRI 3Ted - 311y T STHHH TR
212po decays by the emission of 8.8 MeV a-particle.

1)  Calculate the Coulomb barrier height for the o particle.
i1)  Calculate the decay constant and estimate its half-life.
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y=A,x=0W
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b) UEE-TT FHoil T B 7

c) U TR w7

. : : =L L _ . .
A particle of mass m is confined to a finite square well from x = 3 to x = X Itisin

: A L
its ground state and has the wave functiony = Aatx=0and ¥ = J3 £ at x = T ata

particular instant.

L
a) Find the value of the wave function at x = EX

b) Findthe ground state energy.
¢) Find the depth of the well.

5. S TTE R ? ST S U ) wien aifyes suren hifs) [40]
What is Zeeman effect? Discuss the quantum mechanical explanation of the normal
Zeeman effect.

6. e fava @ [40]

V= gsinﬁcosé’,
¥

a) fag (2,-725,0)11(1%@& oA e D T <o)

b) Tag A(1,30°, 120°)® B(4, 90°, 60°) @6 Tk 10 uC 3T 1 & T 1 T o s
Fa <hifra)
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Give the potential V = g sinfcosd,
¥

a) Find the electric flux density D at ( 2,%,0} .

b) Calculate the work done in moving a 10 pC charge from point A(1, 30°, 120") to
B(4, 90°, 60°)

Tsh HHIH TR T01 9 Wieam § € g | - [40]

E, = 40cos(wr - fz)a, +30sin(wt - f2)4, V/m

a) H, 9 i

by I T a0 z = 0 W Toord vk ot Tk Ug W U B, W1 23191 % o g, d
wEfdd & B St {1 s il

) 2<0 % fore et forgga @ (& ) 3 ot gfem & (1) s Hifvr

d) 2<03WRz>0 % fow g9z siiwa qiefRn e i or Sl

Given a uniform plane wave in air as

E, = 40cos(wi - pz)a, +30sin(wt — Bz)d, V/m

a) Find H,.
b) If the wave encounters a perfectly conducting plate normal to the z-axis at z= 0,

find the reflected wave E_and .

¢)  Whatare the total Eand H fields for z< 07
d) Calculate the time-average poynting vectors forz< 0 and z> 0.
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