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* The figures in the margin indicate full marks. -
* Question p aper consists of two Sections—1 and 1.

* Candidates are r i ix (06) questions
. equired to answer six | acti
in all by selecting three (03) from each Section.
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* Parts of the same question must be agcm
together and must not be interposed
answers to other questions.
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secrioN—1

gvs—]1
4. (a) What is central force? DiSCU=" e 20
. force motion-
properties of central a0
(b)) Explain, in detail, the following *
() Coriolis force
(ij) Kepler's laws of planetary motion
(%) ¥ 7@ T 7 T30 ww ofx F wmew oi
£ 3= F:i
(@) fr= = fEn ® waed -
(i) S 5
(i) TE T F FR F fgm
’ (a) Discuss Lorentz transformation
formulae and deduce equations for -
length contraction and time dilation. 20
(b) Describe the mass variation according
to special theory of relativity. 20
(c¢) Deduce Einstein mass-energy relation,
E =mc?, considering variation of mass
with velocity,: 10
(%) = Ty gl RS X T 2
T @ any Yara F W0 WIW 5K '
C/M-2
/ 018-22/34 ( Continued )
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(3)

(@) siwn S Aty AT ¥ ageR R
e = =

(1) mtwhﬂﬁ%&mﬁmﬂ%ﬂ -
== = I=ae-S= o=y, E=mcT,
Tiasanea =<1

3. (@) What is Carnot cycle? Describe the

- different operadons involved in a Camot
cycle. Deduce an equation for the
efficiency of a Camot engine. 25

(6) Explain thermodynamic potentials.
Deduce from them the Maxwell's
thermodynamic relations. 25

(F) =1 9% =91 87 M ©F § 35904 4198 WOl
T TUF T WA ST T SAST@ W SHIERO
U1 T

(@) s=riaR fave FER) 9 ter § dsEe &
SomiadT SvE-Y WR &

4. (a) Derive Maxwell’s distribution law of
velocities and Velocity  distribution
funcdon. Use this 1o  obtain the .
expressions fOf mOSt probable speed,
mean spced - Toot-mean-square '

speed. . 30
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(4)

(®) Explmn what pcffecuy black body is.
Discugs the characteristics of black-

yradiﬂ“on. 20
() Wa%anmmaménﬁmﬂm

T W1 o e @ s wrea wfa, fea
R W vy ifar 5 Wl W

(@) el Fomm w27 wwends s R
TuE! B frden =)

S. (a) Explain the phenomenon of diffraction
in light. Distinguish clearly between

intcrfcrence_a{:d diffraction of light. 20
(b) Explain resolving power of a grating and
obtain an'expression for it. 20
(c) Explain Holography. ) 10
() wwmm § fiadd @ wen W gmgd) e A7
wafaaer it RadT A gz 1 32 wWe w5t
(@) In M ik ¥va ) TuEnd a9 THE S
oW w1l
(m) T =) avard)
6. (a) Describe the construction and operation
of Ruby laser. 25
(b) Explain Fraunhofer diffraction of light
at a circular aperture. 15
"C/CC/M-201R-92%124 b i iy,
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7.

(c)

(%)
(=)

(m

(a)

(b)

(5)

What is circularly polarized light?
Explain how it is produced.
= S 6 w1 @ SR @

W%ﬁ%ﬁhﬁmtmﬁaﬁ?ﬁ

"oz |
JUER yfia wem @ g 87 3@ A IEH
o e 27 wmemd)

SECTION—II
wrs—II

State and explain "Gauss's law. Deduce
Coulomb’s law from it. Using Gauss’s

law, obtain the equation for electric field
due to an infinite shect of charge.

State Maxwell’s equations of electro-
magnetics and explain their physical
significances. Discuss Maxwell’s
modification of Ampere’s law.

(=) nitg & fraw =1 F94 2 3% guemd)| nfe F faw
¥ gtea & Fram T8 R e & Praw w5 v

wkﬁga-mmmm%ﬁmm
arftetor wTH HLl
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25
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{6)

Siat
8. () Zx0ng XDl Foredoy’s and Lenz's

X 2 lnwn of clee
Ly, «tic Indu y |
() Deseribe nugne o -
LCR Cll'cuu Qrgc,, resonance in an

fhg prove that bandwidth

proporllonun::' circuit is inversely
the quality factor (Q). 25

(c) Distinguish Cleay .
fi ¢ y among dia-, para-
and TR ot i, 10

(%) ?ﬁ@'@”htmmﬁa%m%ﬁ

of n resg

(@) LCR TRT & o srm wn vy w3 she e
ﬁﬁ*m%mﬁt&(\umm(@
¥ SreHAEaT 21,

(n) wR-, 3g- IR A-FEEE F 9rq T ¥z o
E2q ¢

9. (a) Using Bohr's postulates, derive an

expression for energy of an electron in

nth orbit of hydrogen atom. How does it

explain the origin of various spectral
lines in hydrogen spectrum? 25

(b) Explain Stern-Gerlach experiment.

How does it explain the concept of
electron spin? 25

(%) W F g g s =, TFEA TG F

n-d T § gAagA W SA W GHIHCT WR

T R g g AR A R A

T ) ey o T 27 ’
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(7))

£
G —— . pLed rm?f
ST =) e YA R T o 25
10. (a) Describe the theory of u-decay- al

(b) Giving schematic diagram. == .
the construction and working 26

(i) eyclotron and (i) nuclear re2cior-

(F) a-wma w1 fagra aazm)

(@) st o B W= @ (i) TSR O
(ii) TR foge 6 G 79 Fa -8
Toi =t

11. (a) Differentiate between N-type and P-type
semiconductors on the basis of energy-

band diagram. Explain the process of
conduction in both types of materials. 30

\

(b) Describe construction and working of a
Zener diode. Explain how it works as a
voltage regulator. 20

(%) S91-98 @ F AR W N-TF1 991 P-T5R
& anfarerl & €9 F1 W2 wWe w5 99 v &
qerdl # wereA & 9 F g

(@) 3 T A g 9 FE-ugfa w1 aviy =%
IR dicew fas & @’ 5 owm w=a 27
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42. (@) Explain the copstruction, principle of
operation gny c;:a,acten'stic curves of a

solar cell, 20

(b) Draw basic Circuit diagram of a half-

wave rectifier \  ing PN-junction diode

and explain its working with necessary
waveforms, 20

(c) Draw the circyit of a diode AND gate
having three input terminals. Explain
its working. 10

() e 3 R G - T v
m‘il . v- ' o o
(@) PNEM T & WM w0 TR T sdair

Rewti viwy @ smM@ fo3 @R awr W
FH-TER % qofy wed aOTEdl i 7eE A HK

() 1 ¥R ofifxgi gret 2@is AND &R #1 qfay
’ TR R gy w -
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