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IMPORTANT NOTES
Teaqut frder

The question paper has been divided into three part—Parts “A”, “B” and “C”. The
number of questions to be attempted and their marks are indicated in each part.

T e, T S g e am  fafea R wde an A @ R e e e @
e AR T SisF 38 9 A siferad TR ™ ¥

Attempt answers either in Hindi or English, not in both.

T oS ar o) urw ® 9 fedt wr o Sfv@, <919 W

Answers to all the questions of each part should be written continuously in the script
and should not be mixed with those of other parts. In the event of candidate writing

answers to a question in a part different to the one to which the question belongs, the
question shall not be assessed by the examiner.

I GITRT § Yok AN % W T & SO HUAR I =D 901 T 9 F gH 9 F W
T e =ifed 1 T 9 H gE 99 % U ¥ S o S W 8 9 ) i e S

The candidates should not write the answers beyond the limit of words prescribed in
part “A”, “B” and “C” failing which marks can be deducted.

el s wmF e’ Y @R o s PR vl S W R aqfwﬁﬁﬁﬁri@ﬁ
e | THHT STEe LA IT 37 e I Gohd B!

In case candidate makes any identification mark i.e. Roll No./Name/ Telephone No./
Mobile No. or any other marking either outside or inside the answer book, it would be
treated as using unfair means. The candidature of the candidate for the entire
examinations shall be rejected by the Commission, if he is found doing so.

Fdfl g1 T G & SR AuE IR UeeE Tue aw-e T/ AW/ aiad
TR/ SRR R A FiE TR s TR S s oifnd R S @1 i W
1 TN WA S SR g I T W R gl B gyl gher § sam w @
Elcuill '

3 P.T.O.




Note

PART - A Marks - 40

- 3ieh - 40

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

T 20 T F S ARE | TS T ¥ 2 3% T ¥ SW 15 vl 9 s
B e )

What is torque ?

& e =82

2. What do you mean by central forces ?
F<i e W T T €2

3. Whatis beats ?
frer Fm e ?

4.  State Kepler's law of planetary motion.

T T % HUeR W T S |
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5.  What is impact parameter ?

HoE T R E?

6.  What is the order of central fringe in Michelson Interferometer experiment ?

Aghea FTURIHIZY T8 § Sl Rbst 1 i 51

7. Give the expression for the resolving power of a telescope.

efien % ol fade s = g ford |

8.  Calculate the missing orders in double slit experiment with slit separation a = 0.40 mm
and slit width b=0.8 mum,

WWWﬁﬁW%Wﬁ@a=O.4OHW%Sﬁ'{ﬁﬁﬁﬁ?ﬁ?ﬂﬁb={).8mm%
forqTa =hife &6t Tor ®iE |
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9.  What is Holography ?
B FE 2

10. Write full form of the word ‘LASER’.
AT (‘'LASER") Weg ! faregd 9 o ferd |

11. What is isothermal process?

guardT gD Fn g2

12. What do you mean by ‘mean free path’ ?
e o6 94 Y T TS § 1
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13.  What is Quality factor ?
ORI e § R T E 7

14. How do you define electric field at a point ?

fepit forg W forera & 3 wftenfra fera e €2

15.  What do you understand by the term ‘ferrimagnet’
T e W o whEa B2

16. How do you define solai' constant ?

W Frmis 8 aifm dar 32
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17. In a ruby laser lasing occurs due to transition in between aluminium ion levels or
chromium ion levels ?

o o § S sregfutEn Srae W BT E % S W) ¥ S g | o §
Hard |

18. What is time constant of an electrical circuit ?

et faea wiae & wid Fadies § T4 99 §?

19. A ray of light is incident on a glass plate surface. ‘The reflected and refracted rays are
90° apart. Can you draw any conclusion from this about the two rays ?

TRl ! ek ToT T i o ael o e &1 wiafda o) stuafia (refracted) R0 T
A FFEU A FM AT TAFA RN F M AFS FE TR 8?2

20. How is a Quarter wave plate different from a half wave plate ?

T TR 9 ®IE T BIF 99 @i O & g2




Note

21.

PART - B Marks - 60
O - 3AFH - 60

: Attempt all the fwvelve questions. Each question carries 5 marks. Answer should
not exceed 50 words.

A 12 U9 o W Sifeid | 9 99 % 5 o Freife €1 SR 50 e 9 orfires &
BT =t

Show that law of conservation of angular momentum when applied to planetary system
leads to law of constant areal velocity.

fear T afe forelt TR fe | o §&3m 5 @ = Faw o 5w @ ag fer
Eeirg 3 F Frun H i g

22,

A particle has rest energy moc® and total energy E. Show that the velocity of the

: moc? ’
particleis C 1—[ 5 ]
ﬁﬁ@ﬂﬁﬁﬂﬁﬁm&ﬁt@ﬁﬁ%lﬁ@ﬁﬁwméﬂ(:1/1--[”“;’“2] 2
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23. Define phase and group velocity of waves. Show that in a nondispersive medium
phase and group velocities are the same.

aurﬁimmﬁmemxaqgénaﬁqﬁnﬁwaaﬁlﬁﬂmﬁﬁ$ﬁ$ﬁkaﬁﬂwﬁMTHEFVﬁaﬁﬂénsm:
FIE N THA B |

24. How do you measure the planeness of a plane surface using interference.

e g Rt OHde a@ S wHaedl 9 Y 6 © 2
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25.

State and illustrate the Rayleigh’s criterion of resolution.

<1 Tegetl & fadfed fom & fom Yo =) wael uftnfim =¥ aiR g gviT =)

26.

How can you distinguish between circularly polarized light and unpolarized light ?

T et gfem &R sryfem v 1 SR faafia feen s & oamd |
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27. Show that flow of electromagnetic energy can be expressed both in magnitude as well
as in direction by Poynting vector.

ﬁ@@ﬁﬁgﬁg@aﬁamﬁmmwm#meﬁﬁwaﬁﬁmﬁhﬁm
S HE i

28. Explain the working and construction of a HeNe laser. The inner diameter of the -
discharge tube in HeNe laser is kept narrow. Give the reason.

HeNe o75F &1 5@ 23R w1 fafy wemed | HeNe SR 1 faasi Aifern 1 Hidies =™
Igd A Tl S ¥, RO San |
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29. Explain why the specific heat of saturated steam is negative. What is the physical
significance of the negativity ?

TqE =g w1 Tafrs 3= showeeE o E, wsns??n 39 Tl =l ifad T o 99 |

30. Derive Plancks radiation formula and show that Wien's law is a special case of Planck’s

law.

e 1 Tl g Frafen iR el fF 6 = 3 (Frm) <% & 9 o
feafa 31
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31. Derive classical wave equation for electromagnetic wave in vacuum. Show that
electromagnetic plane wave are transverse in nature.
Terga et W & fag e o et femfan | ﬁ@@%m&'ﬁﬁﬁgﬁwﬁu
i @ § s 98 A T

32. A series LCR circuit has L="1mH, C=01uF and R=10 Olun. Calculate the resonance

frequency of the circuit. What is the separation between the two half power frequencies
(band width} and hence the sharpness ?

T TR LCR 99e & fau erqare smgfa fremifore e L=1mH, C=0.1pF iR
R=10 Ol T\ 39 o1 STIC Thodl Tgiaal & SR (S & M) &I T &E 3R
dreore off feRIfera
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PART - C Marks - 100

HAT - ¥ 3k - 100

Note : Attempt any fibe questions. Each question carries 20 marks. Answer should not
exceed 200 words.

qe HE ot 5 U9 I | TF T F 20 e Fruifa €1 S 200 Wi @ iy A
=g |

33. Discuss diffraction due to N parallel slits when a plane wavefront of monochromatic
light is incident on it. Show that the width of diffraction band decrease with the increase
of number of slits.

T T TS hi T G T TR N SR e W Siafd € el on © faedd @
U i | fewrsd e foada ds =1 Hied e 9@ 9gm ¥ "l §1
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34. (a)

(b)

What is Carnot cycle. Draw 5-T diagram for a carnot cycle and explain it.
Calculate the efficiency of a Carnot engine working in between 0°C and 100°C.

FHRARE 6 R 8?7 Th HRAR TF% F fow 8-T T o 3R s a7 ¢ | 08 ST
gfea S R 0°C @R 100°C & i & &t @1 €, &1 S&a1 1 T H

Explain the concept of entropy. Derive the following equation :

() ()
a\.’ T. aT v

ToTdt aRo R w1 e s frefere

()i

26 -1
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35. What is forced oscillation ? Show that the amplitude of the forced oscillation is given

by A= ?f 2 2
Jw2—p?y+2k? p

Where the symbols have their usual meaning. Explain the conditions of velocity and
amplitude resonance.

YT Tem T E? =AU I SO ST A = f
J(mz_p2)+4k2 pz

Tl fargl o1 T W | T S WHRO 378 §1 & SR S A i W Rufd @
U AL | |
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36. Whatis magnetic material ? Dlsh.ngulsh between para, dia and ferromagnetic materials.
Discuss some of their applications.

T I 94 g €7 iR, SR, ﬁﬂﬁg@ﬁuwﬁ%ﬁawmﬁl Tk F9
IT SR |
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37. State the basic postulates of special theory of relativity. Derive velocity transformation
equation using Lorentz transformation equations. Prove that x2+y2+zz—c2r2 is
invariant under Lorentz transformations.

st ¥ fafie fagrl o1 snuRyg 7 o S | S 3 FURR TRiE S o AT
FURRY o Wi e fag o fF o2+ 2 + 22 - 24 Ties 3 e B smfafia
e .
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38:

Define the term collision. Show that in a one dimensional elagtic collision, if m,, m, are
the masses of the particles and uy, u, and v ; and v , are their initial and final velocities,

my—m 2m 2m g —m
then V1=| ——= |uz + 2— luy and vy= ——L— fyy +[ 221 1y,

m+my my+my my +m; y +nin
Discuss the special cases when m;=m,, m; < m, and m; > m,

THR N F A T2 TR S 3 TR 2ok 3, AfE Bl B W ey 3R oy, B Ry, uy;
vy v, AN ARfe SR sfm A @

[ my—m 2m - 2m Mo —
Vq= ._.I_..._._z 1+ ...._.._._...2_ il 3ﬂT v _1.._._.. g+ 2_..1_, 1
1 1 2 2 1 2
my +y my +y Hi + s My -+

o1 qRFeafrEl 1 qoi wCSS my =my, my < my 3 my > m, A

24 -1
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39.

()

(b)

What are stationary waves and how are they produced ? Show that for such
waves phase velocity is zero.

ST A o gt € SR A R A B o ) e R i f qwen

oH I3 8

Establish Fermi-Dirac distribution function and explain its behaviour at T=o0k
and when T is finite.

FHI-TEUeh sie e Frel iR SHT s=Eer T = ok 1T 54 T =1 T4 1 & srard |
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