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FT: (i) AT E s aue o @ d £ | ieE ave ¥ an wa & | fe wimwes &
TV FIoT, FeI HUE W F T 31 4 v B <Y |

(ii) |G gy & HF A E |

(iii) T GUT 5 GH 9 FT I A 0 a4 A s |

(i) AT SegeieT AT ST Al T T T S e E |

Note : (i) This question paper has two sections ‘A" and "B Every section has four

guestions. Attempt any five guestions, at least tweo questions should be from
EVETY Section.

fii) All guestions carry equal marks.

(iii) All the parts of a question must be answered fogerker.

(iv) Non-Programmable calculators und log table can be uved.
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SECTION — A

1. (30 wieEEg T % W RO 1 T % UG S HHeE, W S e Q
Fewr femdt it o ifier. &t spivia = () & ST H =H1es Wi FifsE | 20
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(a) Explain the precession of motion of Gyroscope with schematic diagram, and
obtain an expression for precession angular speed £ in terms of angular speed of
spin () about axis.

{(b) A Gyroscope process at a rate of 2.00 rad/sec when used on the earth. If it were
taken to the surface of Moon, where acceleration due to gravity is 0.165 g, what
would be its precession rate 7

{e) Derive the relationship of Bernoulli's equations that relates the pressure, flow

speed and height for flow of an ideal incompressible fluid.

[+

(A JawE wonel % v fogeeT # due T F maam H rei S =S (.M F
=R & Tord TS faveTn i fEEe S, SR OH AT T S 49 1 9
AHA E | 20

@) TR [HEEH H A A & SR & (e, gasi e s C (H, T) =
V (b + aH?)T2 st demE HEEAvie X = o/T & | T, i T, 55 aias siv
sif arm & | A SEe i w a feer & § anifes sfes g Ho8 50 g0
H, & afeaffie @ S0 A 3w a9 T, 9 56 50 S | 10

(4 EHEE FEriaw Ao § Tge aleeeae S & EWT A SHEA % 6E $

HHEETO] & T S I{J‘xe‘fd.r——— ;ﬂarmfmﬁ 10
1]

(a) Discuss Mathematical analysis of adiabatic demagnetization of ma‘_gnetic system
with the help of T.S. diagram for the behavior of entropy S =5 (H, T), where H
and T are the magnetic ficld and temperature, respectively.

(b) For paramagnetic sall used in adiabatic demagnetization, the magnetic specific
heat Cyy (H, T) =V (b +aH?)/T?, the magnetic susceptibility X = a/T. The T; and
Ty are the initial and final temperatures, respectively. Find the final temperature
T, if the magnetic field is reduced from its initial high value H. to lower value Hy,
adiabatically.

(¢) Derive the Saha’s equations of thermo-ionization by employing Boltzman’s

Jx

equations in local thermodynamics equilibrium. (Use : J-.m“I dx="5")

o

e
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T AR A A 5F 3 0 o FHEROT S e S g ter 5t Tl et
AU S F AT TEitEa Fe | 10
A 31 wresnt 7l o aoveed @ e e E A o § A ¥ e F Ak
ferdt feom o wifemnT & At farmom @ =T (node) 3 afuEEy (antinode) TETHI
=f F=ifg 7 i | 10

TP F Arg Tedt 9et A | IS I B0 L ot e e o e (nodes) @
N (antinodes) % e & w1 W aiea Fif, abmd @it s gl @ an
T TR (L) o TR @i # e & 0 e e | 20

Describe the motion of a damped simple harmonic oscillator with its solution and

sketch a graph of oscillator’s position as a function of time.

For two simusoidal waves of same wavelength and amplitude travelling in
opposite direction along a string element, find the positions of minimum (node)

and maximum (antinode) amplitude of .the-dfsp]acernent.

Describe resonance on a string tied stretched between supports and sketch the
first standing wave patterns indicating nodes and antinodes. Determine the
wavelength and resonant frequency in terms of string length (L) and speed of

travelling waves on the string,

RIS (Huygens) % T THRIT &1 3TN 3T a79a0 3 Fy o) omen & 7o fai
W AR (), T S e (Sinfis i) (h,), S ToT] H ATETAF 0’ H
IR ey e i | 10
nfesmer Hién & faars waw i faves smar i T = afan SR | T anee &
- wiREr HiE Fen fentee srmar & fed niva =t B 5 | 20
U W T 27 Tl w1 e we = w wiew w i dae st & gt w %

Tor 21 ferdfem et 2fie Pt aimiet 5080 A T 5806 A ¥ 0 10
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{a) Describe the law of refraction using Huygens® principle of wave and obtained the
relationship between the wavelength (L), in vacuum, the wavelength (A ).

material (internal wavelength) and index of refraction ‘n’ of the material.

(h) Define the gratings of dispersion and resolving power of plane of diffraction.

Derive mathematical expression for dispersion gratings and resolving power with
graphs.
(¢} What should be the minimum number of lines in a grating which will just resolve

in second order for the lines, whose wavelengths are 5980 A and 5896 A,

=T - T

SECTION =B’

5. (3 T AC Ty % fad wiwies R, U Loagn 99iE ¢ # U E e 96 a0 6
WEAFHT | W 40T § west fEieg Sifad @ LCR R = Fer mrE wieers

(ufangn) 7 A9 UR F TavE 9 e S § 5 e s e S | 10
(@) Svfigs LCR W0 § 2w S oAne e aF1 R eTan & T e W

Fre =it | 10
(%) e F et & s, WogEe 9 v ey aReee w S e

AR HI | 10

(%) TE Ui LOR 7fTg §, L=0.12 H, C = 480 uF 707 R = 20  v& whafta sl =it
230 V #t B (W) § S
(i) s e feafa A Hia g & b | 5
(i) Tehas 9WT 2EE B 0T iy | 5

(a) Sketch an AC circuit containing Resistor R, Inductor L and Capacitor C in series
across an alternating source of emf E and obtained the expression for effective
total resistance of LCR cireuit (impedance) Z and phase angle ¢ between current

and voltage.

(b) Discuss resonance in series LCR circuit and drive expression for resonance
frequency.
VRA-15 4
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Discuss briefly the phenomena of Diamagnetism. Para-magnetism and
Ferromagnetism in the material with their properties.

A series LCR cirenit with L = 0.12 H. €= 480 uF and R = 200 Q is connected
across a 230 V variable frequency supply.

(1)  Calculate the source frequency at resonance.

(i1) Calculate the maximum current amplitude.

SoTRT EW] FRE % MEE S 6 Sied U 5 au i e e
eI T HIET G % e 2T W S | 15

e X-ferror Fraren srinded 10,00 pom. & 767 | g8 A A1 (e & 4= 2.426 pm)

(i) 45° =i Tt gy e w5 aiaway T une i | 5
(ii) Tt gu vea T @t afwran ginee uE S | 5
(iif) ﬁ%%ﬁﬁiﬁaﬁﬂﬁﬁﬁﬂﬁ?ﬁfﬂﬂmw% | 5
e ae i femoi fo

(i) T T | 5
(ii) RIS T 5

Describe Compton Effect using scattening of Photon by electron, and obtained

the expmséirm for Compton wavelength in Compton effect.

X-rays of wavelength 10.00 p.m. are scattered from a target, use. 4 _= 2.426 pm:

(i}  Find the maximum wavelength of X-rays scattered through 45°,
(i} Find the maximum wavelength present in scattered X-rays,

(1ii) Find the maximum Kinetic energy of the recoil electrons.

Write short notes :

(i} Raman Effects and

(ii) Photoelectric Effects

5 [P.T.O.
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Feredl T T Fe e O feaE =9 Bl § 0 99 9 dige WSR3
i, AT wel, pona Sl SUAAG HA GO g Fei % w0 § Al & o
St gvfifeeReT weaunT g3 & FmE Fid | 20
i el SYA Sl T EEEe SN e F T At 9 A deE
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What is the binding energy per nucleons of a nucleus ? Derive semiemperical
binding energy formula for nucleus relating volume energy, surface energy.
coulomb energy, asymmetry energy and pairing energy based on Liquid Drop
Model.

Explain the processes of nuclear fusion and nuclear lission from main features of
the graph drawn as hinding energy per nueleons as a fumetion of mass number of
nucleoids.

Briefly explain the construction and working of Breeder Reactor with schematic
diagram, is one especially designed to produce Phutonium ,,Pu* from Uranium
03UP% and Uranium g,U*° from Thorium %Th'zﬂ, through fissionable chain

nuclear reactions.

STteEE R TTE0 ST B § 0 e Sede S (WELEEl) & i, srifEty
st V-1 (Fervier-am) fermwenait sl ferarem STy | 15
TR 2, 3 i § S A S 6 STE S S & s et ? 5

Agva Tag 7 6 0 U S ek TE Al F UF o-p-n 2ot w6
CE (common emitter) foema # & & smafie fway sien & | freurn gro @, g
T a L T were ar fava wtes, wemEEr e v fer & foe s
For= =i 20
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(a) What are Optoelectronic Devices ? Discuss the construction, working and V-I

(voltage-current) characteristic of Light Emitting Diode (LED).
(b)  Which materials are used in the making of LED and why ?

(¢) Draw necessary circuit diagram to explain how n-p-n. transistor in CE (common
emitter) configuration amplifies a small sinusoidal input voltage. Derive the
expressions: for DC current gain, AC current gain, AC voltage gain, and AC

power gain.
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