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Note:

1. This question paper contains ten questions in five Sections. Attempt
one question from each Section.

2. Each question carries equal marks. Marks are divided and indicated
against each part of the question.

3. Write legibly. Each part of the question must be answered in
sequence in the same continuation.

4. If questions are attempted in excess of the prescribed humber only
questions attempted first up to the prescribed number shall be
valued and the remaining answers will be ignored.

5. Use of Log table is permitted.
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1.

(a)

(b)

2 (a)

(b)

(b)

(a)

Section-A
CILES
State Ampere’s law and show that always v.B=0

orfe o A i s=rer fiE a9t feErsu & 729 v.B=0

(10)
Show that the energy density of electric field in the region
between the plates of a parallel plate capacitor is V€ 2
Where € is the permittivity of the medium between the plates
and E is the electric field between the plates of the parallel plate
capacitor. (10)

T {3 THAT wie HeTiay i wiet 6 S &= & #7 Fofl Jecd Vo € B2
2IAT gl STgl € Wiel & T, HTeAH sl [aaeftadr T E FHH=iae wie et
&1 el & &= [ & i d e gl
An electron of velocity v=(2x10° i + 3x10° J) m/sec enters a
region of uniform magnetic field, B=500 i Gauss. Show that its
path becomes helical. Also, find the radius of the helical path.
(10)
v=(2x10° 1 + 3x10°% J) m/sec 9T FT UF Zoldcid Tdh FHT FaH17
g B=500 1 Gauss g & Ja< Far gl f@r=a & T8 911 Fefora ar
STTaT g1 Fefora a6 Brear off aard|

Discuss the resonance condition in a series resonant L-C-R
circuit. Find an expression for quality factor. (10)

TF HUwd L-C-R IqATE U9 § qATE I9T il Eea=r Hiferd| Iorar
raie % foro v =i g e

Section-B
-
Explain the significance of different forms of Heisenberg’s
uncertainty relation with suitable examples. (10)

greSadl AATSaar FEid & [y 97 it ATeT U el afed
ENERT

The ground state wave function for hydrogen atom is given by
Wi= 1 e

f3
md
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4. (a)

(b)

5. (a)

(b)

6 (a)

Where ao is Bohr’s radius. Find the expectation valve of the

potential energy in the ground state of the hydrogen atom.
(10)

SIES TSI TLAT] & MEaH I91-5q¥ & [T qETHeAT
W10 = 1_e-r/ao

3
md
@IT STaT 8, Sgf ap Bohr Brsam 81 grEsiod Tea ] & Foaw 3 &7

gTES IS IYHTY & Heau 3ot &7 # fAfasr =1 & o yenfoa /e J1a
ENERY

Give the quantum mechanical explanation of normal Zeeman
effect. (10)

ATHTT Zeeman THTT il FTeH Hahiashel SATAT o]

An X-ray tube operates on 13.6X103 volts. Find the maximum speed of
electrons striking the ante cathode. (10)

T X- foheor AferT 13.6X108 FTee 9T AT grdt gl T e 9% [ arel
TAFIAL T ATAFAH FTA AT 170

Section-C
HIRT- |
Using binding energy versus mass number curve, explain why

among lighter atoms, fusion releases energy while among
heavier atoms, fission releases energy. (10)

T T a6 A TIH Fd g0 Fared [ goh TRHTCSA H, HAIT G ol
SAHH BT & Stath AL TTATIE | Sort, faeesd | sty gl 2l

Find the average binding energy per nucleon in g0 (mass = 16
a.m.u.). Given that the mass of a proton = 1.00758 a.m.u. and
the mass of neutron = 1.00897 a.m.u. and mass of an electron
is 0.00055 a.m.u. (10)

§0'® (F=HTT = 16 a.m.u.) & Tfa =T sfiera S St A1 o) &=
T g & U Wie @ =9 1.00758 a.m.u. AT TF i F FAHE

1.00897 a.m.u. g, TT U TarFeiq & ge4a 0.00055 a.m.u. gl

Outline the various characteristics assessed by elementary
particles. (10)

Page 3 of 5



(b)

(b)

8. (a)

(b)

HITerh FOTT o Tl o= Aereqorarstt i ®9ET T&qa il

The half-life of radon is 3.80 days. After how many days will
only one-twentieth of a radon sample will be left over? (10)

TSI it e oy 3.80 faw 81 Fohae At Tty wan Y=t wfaasl & dhaet faar
AT A T ST

Section-D
HATT-3
Show that for a cubic lattice, the lattice constant ‘a’ is given
by:-
a= nMy ¥
Nap
Where, n is the number of atoms per unit cell, M, is the atomic
weight of the material atom. N, is Avogadro’s number and p is
the density of crystal material. (10)

Ty o U ==y St o for, stk i T St 8-

a= nMy Y3

Nap
STET N Ui AT F ATV T FEAT &, Ma TIT 3 TIHTI] T TLHT] 9 2,
Na TARIEST T HEaT 8 79T p heeer aTaaft 7 79 g

How does the Debye’s model differ from the Einstein’s model of
specific heat for solids? Mention essential differences of the two
models and enumerate the consequences of these differences.
(10)
fohe RT3 T fafers IeaTeN & forw Debye wfd=el, Einstein wfa=el & fo=r

21 =T ITAEert | 9T e Sfa Tarsd AT 24 JqL o TI0TH aqred|

Differentiate conductors, semi-conductors and insulators on the
basis of band theory of solids. (10)

Il & dF Mg & e 9% ATARI, AT-ATARI Ud FATARI 6 1= A9
Frform

Plot the first three wave functions for an electron confined in a
one-dimensional box of length a. Also, show the variation of
corresponding probability density.
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9. (a)

(b)

10. (a)

(b)

TF g AdT2 & U AHT aiFg § HT o & o g9 7 TEmwa=t a7
Ar=taa 1t d9a aTiReFaT g9 F7 § qaa feErs)

Section-E
AN
Find the concentration of donor atoms to be added to an
intrinsic Ge sample to produce an n-type material of

conductivity 480 S/m. The electron mobility in n-type Ge is
0.38 m? /(Volt-sec). (10)

U qrfcas® Ge Wiagel ® MHamd SIT9 aTer AT TXATIEN il AIEdT AT Hitord
Sar % 480 S/m ATAHAT FT n-TFT FT 921 a9 TF| n-TFL F Ge H

TolFe | AThar 0.38 m2/ (ATe= — ¥o) &l

Draw transistor output characteristics by drawing suitable
circuit diagram in common-emitter configuration. Explain
active, saturation and cut-off regions of the characteristics. (10)

3IWT Iosiw faeme # Suges 9wy e 39 gu, gifeeer i amsee
ATHeTeA o YTy Wif=r sfseTertors & |qiha, G T dge &=t S AT
Frform

Explain the necessity of modulation in a communication system.
(10)
T AT W § At Sfmer it syaezerar i =amear fi

Solve the Boolean expression C = A + B for the following
inputs:-
A=0,B=0;A=1,B=0;A=1,B=1; (10)

Fforad =59 C = A + B & [Mofated =1 & forg gt S
A=0,B=0;A=1,B=0;A=1,B=1;
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