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PART -~ A ' Marks : 40

_ L - . F : 40

Note :  Attempt all the twenty questions. Each question carries 2 marks. Answer should .
not exceed 15 words.

e T o e % T AR 3 w3 i 3 o i ¥ w0 e
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1 Exlﬁlaln the origin of natural broadening of spectral lines,

Uiz YEnell @ Wit QST & 9INT @ IRy

2  How are energy and momentum conserved in photoelectric effect ?

g-Rrge wWE § el @ @ By o wd ¥ 7

. Tt i sl i

3  For a one dimensional case, describe the form of the wavefunction of a particle moving
across a potential barrier with energy less than the barrier height.

Gﬁﬁﬁﬂﬁﬁm%ﬁh@ﬁmamﬁt%umuﬁha%mmﬁ%amami%v%aﬁi%
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4 What is the refation between minimum wavelength ;= in the continuous X-ray spectrt
and potential difference V across the X-ray tube ?
A X-ray WagH & A a0 T Ay, q Xeray WE F A W @ ReER
VA wwy fa oy o? |

Why anti-Stokes lines are weaker in intensity than Stokes lines ?

yio-ee e e et ¥ duwm ¥ ogdd e g ¥ e

th

[

- What is the ratio of interplanar distance for (100), (110) and (111) planes in a cubic crys;
ferdl ==t st & (100), (110) 7 (111) T@f ¥ Sraaeld Srawal & S T ]




T P and 8 represent respectively lattice vectors .of a crystal and reciprocal lattice
. — - : '
vectors, then determine the value of ef(G'?)'
o § T g wew P fewew & o Wiy @ gerd waw wRy ¥ @ GF)
% W B A g | - .

8  Under what condition, is Bloch theorem applicable ?

ot whey ¥ wifg ™Wa @ SyANT war ¥ 7

L 9  What does negative effective mass mean ?

FOHE T TAHN Y ¥ oAy & P
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10 What is isotope effect in superconductors ? C

afy O § geentiE uWe 99 sal § 7

64

. . . . 125 _
11 What is the ratio of the radii of ,oN; and 491’,, nuclei ?

28°71 49 H

Sy a 21 i @ Preaell w1 sgow wmm ¥ ?

12 What does the binding energy difference for mirror nucléi, like 13 H and % He, tell aly
| “the nucleus ? ' | .,
gy Wi, FY 3g a JHe ¥, W dHR Sl w orR AWM B AR F w1 wws
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13 In a fission process ;U2 splits into s¢Bal3? + 5 K86 +8 ;nl. Calculate energy released.
The masses in amu are : U3 = 233.0395, 5;Ba'® = 138909, ,Kr% = 85911,
ol = 1.0087. |

el & T WNG | amu $EE W AW W OTBR ¥ ¢ 5,U23 = 233.0395,
“5Bal3% = 138.909, 3Kr®® = 85911, (n! = 1.0087. -

14 Write the equation for the fusion of four protons to form an alpha particle.

TR UM % WA ¥ Th AREl w1 S & i fafag |

15 Fora cyc?otron, how does the final energy of a given charg'ed- particle vary with magnetic
field, orbit radius and applied RF voltage ?

'Wﬁ,ﬁ&@ﬁ%ﬁmmﬁmﬁmwwm,zﬁaaﬁﬁwam
T¢ RF &l divedt & qa &Y sqodl ¥ 7
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16 State maxunum power-_traﬁsfer 'th(;orém. L

aﬁaﬁﬁ"sﬁﬁ—w o ffed 1

17 What is Knee of offset voltage ?

aﬁmm‘i@zmméﬁt%f?

18 For a transistor, Bdczloo_. Wi_lat is 't_h'e_':yaluf-_:.of Oy 7

Rl g R 'Bdc%loq 3 .oc(;c o nﬁmﬂﬂm 7
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19 If @ is the angular frequency of the input AC source, then what is the ripple factor

and lowest frequency of the AC in the output voltage of an ideal half wave rectifier with
resistive foad ? '

t!ﬁ-:mﬁﬁ%&:ACaﬁaq&zﬁrﬁaaﬂqﬁr%?ﬁwﬁmaﬁm%Wawwﬁaﬁm
Reerdl @ Frfg dww ¥ S @ wew T AC B T aq&pam‘aﬁ P

20 What are the effects of negative feedback in an amplifier ?

5wt ¥ wowere it & @ uwe €W ¥ 7
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PART — B : Marks : 60
- d - . . #ew o 60

Note :  Attempt all the twelve questions, Each questioh carries 5 marks. Answer should
" not exceed 50 words.

A W??ﬂaﬁ%ﬁ'('&’r%ﬁl-mmﬂ%ﬁRaiiﬁﬁa’fﬁﬁ-%imﬁosﬁff@(
oy =& @ =Tl -

21 For a particle confined in a one-dimensional box, plot the wavefunctions of the first
three states and also mention their energies.

_w—wwﬁmﬁa‘é’tmaﬁ’rwﬂ%aaweﬁéaaimw‘fﬁasﬁéﬁam
o wettal @ f waRy | | -

22 What is space quantisation 7 Explain it for /=3 state. o
aﬁma?raaﬁmww@m% ? 1=3 mmmﬁa%qsa‘cﬁrma?r&ﬂq i
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23 Explain the origin of K and L X-rays with the help of a suitable diagram.
SUgET S & GerEdl § K 9 L Xerays o Safq @ wueEd |,

24  What is nature of force binding the inert gas atoms to fonn a solid ? Explam main

features of this force. K
m%%mﬁaﬁaﬁwﬁmﬁmwaﬁwﬁrw% ?sreraa%ﬁg@
T qART | _
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25  State the law of mass action for semi-conductors and then explain how the carrier density
gets modified by doping. : " :
miﬂﬁﬂﬁ%ﬁﬂﬁﬁﬁﬁ%ﬁ%ﬁwﬁﬁfﬁﬁammﬂsmﬂw@
Py oo 3 AT TG Gfed HG B E -
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26 Consxder a sphere shaped superco.nductihg’ material. At 300K, it is placed in a magnetic
field ‘and then it is. “cooled below its superconducting transition temperature T..
“Make quahtatwe sketch of the magnetic lines of force in the two situations (i) material
at 300 K and (i) material at T < T
Wu@%wwaﬁmwﬁq 1300Ku‘ta@rqzsgxaaﬁt(%ai‘{mw%-
s fy o0 ofEwE BiEe @6 T, % A9 ovEr R W ¥ |3 @ uRRaf
g@aﬁaw%@aﬁ%ﬁwm%@ﬁam . () wd 300 K W™ uEq

(n)WEfT<T‘T{I

e
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27 What is mudclear stability line 7 What is its use ? _
T et T TR ? Tl N TR ¥ 7
5
T | - —
\} || 28  If half life of 219RaE nucleus is 5.0 days and the average energy of the emiifted P — particles
] is 0.34 MeV, at what rate does 4 mg RaE emit energy? ! '
aﬁrﬁlORaEaﬁwa%aqﬁwgs.oﬁﬂ%ai‘r(mwﬁiﬁBwﬁﬁaﬂwmﬁ
0.34Mev%€r4'ngaEﬁﬁaav:@rwﬁwﬁam%? |
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29  Which nuclei can decay by all three forms of beta decay ? Explain on the basis of
mass-formula giving one example. :

PN Y e e % A E Qo @ e ¥ ¢ T A
. T T SRR AN |

30 Explain self-biasing in NPN ‘transistor circuit with the.help of a diagram.

%aa?rwam%NPN;ﬁm'qﬁuﬁ%mwﬁ%ﬁﬁraﬁw@
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31 In the circuit shown below the value of V, is 10V uéing ideal zener approximation, -
determme the mlmmum and maximum Zzener current
A agld wivae § Vg, 10VE taﬁsﬁ%ﬂaﬁmﬁmﬁrm@ AT
q Gfmam ST R W Hid
| 8000
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32 Explain de-modulation in the context of recepnon of TV signal. .

TV foel & wew & wed § S-wgaem wwwmw |
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PART = C Marks : 100
T - | : . I ¢ 100
Attempt any 3 questions. Each question carries 20 marks. ANSWET
i Preif@ ¥ W Re° @l d

200 words.
Hig W uusﬂﬂﬁﬁtmuaﬁ%mw
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_Broglie waves ? Describe an experim

shoutd not exceed

ent supporting the existence of De-Broglie

waves.
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| l] 34 Distinguish between normal and anomalous Zeernan effect. Describe the Zeeman splifting

\ of D, line of sodum. | .
| waa&a%uwﬁﬁaaﬁéﬁlﬁﬁmaﬁm%@%ﬁ%ﬁﬁﬁwmmwaﬁ%ﬁl

] .
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r: thelr frequénoy. |
avelength Timit.

ce and deduce the formula fo
coull

osciltations of a diatomic [atti
boundary and in the long W

35 Describe the
quency yariation near zone

* Discuss the fre
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37 Descrlbe the principle of functioning of a cyclotron accelerator. What is its short coming 7.
Explain how is it overcome in 2 synchrotron A
% T o a1 mﬁwﬁﬁwﬁmlsﬂﬁmﬁw% ?w?rra'q

ﬁﬁqﬁ?wﬁﬁﬁ%@rgﬁmw% ?
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38 Draw the circuit diagram of Hartley oscillator and explain its functioning.

_'maﬁﬁamv&qwﬁam@mwﬁmﬁmaﬁm%ﬁ{
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Describe briefly the radio transmission and reception with the help';of block “diagram,

T NG B wEEA § Wl wow 7 o @ owdw F b @
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