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Please read each of the following instructions carefully before attempting questions.
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1. This question paper contains ten questions in five Sections. Attempt one question
from each Section.
T W § Ul S 4§89 Y9 ¥ YOE UM ¥ U Wy ol I SR
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.
T WY o GHM F T YYA & 3T ) fauifea R wv ® e 9 @ 9l
ST foran 7o B | ST e foramae d A | 9v & waE 9w o IW SH w0 § e
S =R |

3. Attempts of questions shall be counted in sequential order. Unless struck off,
attempt of a 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.
WAl & I T A FAFER ST | AfE Frer A€ R, @ w9 B I Y o
ST =T 9g S IR i@ T B SW i § wielt w1 g0 g a1 S99
% T w9 F w1 =@l |

4, Use of Log table is permitted. Re-evaluation/Re-checking of answer book is

not allowed.
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Section T
@ug 1)

1. (@) State Biot-Savart law and Ampere’s law. Calculate the magnetic induction

at a distance ‘d’ from an infinitely long straight wire in which a current

‘T flows using : 10

(1) Biot-Savart law, and

(I1) Ampere’s law.

- & o R it & w1 9via S T ow ®Y ¥ e
Y IR ¥ TH g0 ‘d° W GFRE WO &I T0E1 R SEH T fagga v@e T
F ST L

() sE-gEe & fm, iR

(i) TR & fm w1 SwEm fE S g

(b) Show that the following potentials satisfy Laplace equation : 10

() V=e""cosl3ysinh12z
() Vv=""T

feamgn fo fAfafed sma ooy gEe # gae w7 o

@) V=e"%cos13y sinh12z

zcosd |

@ V=
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2. (@) State Gauss’s law and express this law in both integral and differential
forms. Show that Gauss’s law and Laplace-Poisson’s equation are just

the mathematical expression for the same. 10
e & fram &1 9o FIRT o 38 fram =) Taeked oIk oEsed SHl &9
4§ o it femmy 6 e @ fem ek erens-wrE w1 g S
% fou wforda sfysafa )

(b) In a uniform magnetic field of 6.5 x 1074 T is maint~ined. An electron

is shot into the field with a speed of 4.8 x 108 ms™! normal to the field.

Determine the radius of the circular orbit of electron
e=16x10YC m =91 x 10° kg). 10

65 x 1074 T & THU9H Fahig & § oAU W 9l §1 Th 3oae[ i
a9 H 4.8 x 108 @l =) vfg & Wy &5 F wer & W ¥ soiRH w1 ufias
Fe &1 foaen fgi@

e =16 x 1019 C, m = 9.1 x 1073 foeum |

Section 11

(@ug 1D
3. (@) Formulate the Schriodinger’s equation for a linear harmonic oscillator
and solve it to obtain its Eigen values and Eigen function. 10

& s sdife sifaas & fau sifem & e & Gar 1 3R s5
3 AE 3R T Ted # WW & & U T8 B @i
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(b) The lifetime of an excited state of an atom is about 10“8 sec. Calculate (
the minimum uncertainty in the determination the energy of the excited

state. 10

T THY] HT TF 3o 1l &1 Serepred amwn 1078 dws ¥ sufva feafg
® Fo & FuRe § FAaw sfafvaad & o sifew

4. (a) Discuss Stark effect and show that the first order Stark effect for the

ground state of hydrogen is zero. 10

Wi gue W T S 3R mmse fF engiom w1 feew e & fog
YYH FTFEH Wk Y9E I T
(b) A substance shows a Raman line at 4567 A when exciting line 4358 A

is used. Deduce the positions of Stokes and anti-Stokes lines for the same

substance when exciting line 4047 A is used. 10
T 9T 4567 A W T TF @ @ § 59 39S 3@ 4358 A 1 STAN

fma ST T 99 3SR W 4047 A 1 39Am R @ ¥, @ @ @ uerd
% Tt =g o - [ H UE it

Section 111
(@vg IID)

5. (@) Explain each terms of semi-empirical mass formula and state its
limitations. Show that an odd mass nucleus can emit B* or f~ but an

even mass nucleus can emit both. 10
HY-Tufos AE YA F TAF I F GHART 3R sqw! GH1ST I FaqEy |
fcarst & & oy gogmm aifas B @1 B 1 SogsH X FEdT § o
UF HH T AW S H ST H GHA F
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(6) 1 gram of Radium is reduced by 2.1 mg in 50 years by « decay. Calculate

the half-life period of Radium. 10

1 9M Weaw o &3 g/ 50 auf 8 2.1 faehium &9 & 9 &1 feam & a9
Sfte i 31afy &t UM Sifse )

6. (@) Discuss the various types of interactions between elementary particles
giving their characteristics, coupling constants and lifetime. Compare

the four fundamental interaction. 10

weafass woil % o9 fafus yer #) ofafFa w el sife, s 37 fasivasit,
g feeria 3R Sfemdma 3 w® ¥ 9R Aifess siafEw w1 gam i

() A deuterium reaction that occurs in experimental fusion reactor is
H2 (d, P) H3 followed by H3 (d, n) He4.>Calculate the energy release

in each of these. 10

@@mm@mwmﬁw%ﬂm,mm@
s H? (d, n) He* ®1 o7 @ v & wsm (Refier) oot 1 e shifere

Section IV
(@vg 1IV)

7. (@) Show that the reciprocal lattice of a simple cubic lattice is another simple

cubic lattice. Hence deduce the first Brillouin zone of the simple cubic

crystal lattice. 10

fcase f& & warm seER Seew w1 e 9o T iR w1
AN STk & | 3HAT TURY ¥R fhed s & Yeal faciled o9 &)

g FHIfST
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(b) NaCl crystals have FCC structure. The density of sodium chloride is
2180 kg m™3. Calculate the distance between two adjacent atoms. (Atomic

weight of Sodium = 23 and Chlorine = 35.5) 10

NaCl feea # FCC T ¥ Afesm FoiRes &1 w9d 2180 feamm w3
TS eE= TRl & = # gl w e wifs ) (SifeEm w1 T

g = 23 3 FAKA = 35.5)

8. (@) Using Einstein Model, derive the expression for the specific heat of a

solid. Discuss its merits and demerits. 10

AL A H1 YA FW Y, 39 29 w1 faftre Fo1 & foau =6 wra
HITT 1 g9 Gl AR FFU R ==l BT

(b) Find the Fermi energy in Copper on the assumption that each Copper
atom contributes one free electron to the electron gas. The density of

Copper is 8.94 x 103 kg m™ and its atomic mass is 63.54. 10

3G YROT W i H HBHl ol s qal oiigy foh Weeh dfel qEI] Soeed |
H U g soEA 1 ATEH &1 §1 dE HT s 8.94 x 103 fretmm d2 ¥

3R U T FEEM 63.54 ¢
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Section V
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9. (@) Draw the energy band diagram of an open circuited p-n junction.
Explain the following terms with reference to a p-n junction : uncovered
charges, barrier field, depletion region, potential barrier and barrier

energy. 10

Th gol IREIfdd pn SRE & Hell 9 NG H TRYI TH p-n S
% Hed A frfafed o=l 1 99eey : Fen ey, W 8, e 99,
faya arem R amen I

(b) An npn transistor with o = 0.98 is operated in the CB configuration.
If the emitter current is 3 mA and the reverse saturation current

1s Iog = 10 pA, what are the base current and the collector

current ? 10

o = 0.98 % WY Tk npn ML CB FIFFMIA § Foiferd g1 &1 afe ufifex
¥ 3 mA ¥ R fad Tgfd@ ol 1o = 10 pA ®, @ MER 4R iR ez
g ¥ § 2

10. (a) Verify the following Boolean identities : 10
@ A+AB=A+B
@) A+B+A+B=A.
frefafed fead g9egar & wonfaa sifs .

) A+AB=A+B

(@) A+B+A+B=A
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(b) What are the Barkhausen criterion ? State the basic conditions for
oscillations in a feedback amplifier. What are primary requirements to
obtain steady oscillations at a fixed frequency ? 10
THESAT AFGS H & ? Us Wdaka yodw § o & fou gt v
=) FEY ) T FHiY=a st W g Qe o Wi s & fog mafaed stavgswant

FNE ?
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