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Question paper specific instructions
999 WS & o fafere ergeer

1. This paper is divided into two Sections, Section-A and Section-B.
I geAuy a1 @et ¥ a9 B, gs-A X Ts-B

2. Each Section contains four (4) questions.

U @ F = U B

3. Candidate has to attempt five questions in all.
adterefi B qfE g9 w1 IR fereem 2

4. Question Nos. 1 and 5 are compulsory and out of the remaining, THREE questions are to be attempted
choosing at least ONE question from each Section.

g9 wEr 1 X 5 stfvard ® o 9w el & @ 6=l 9 1 IS¢ faaen g,
g TS d T U & & HLAT B

5. Word limit in questions, where specified, should be adhered to.

vl # et dm, ser ffafds B, ® ergEer M s anfe

6. The number of marks carried by a question/part is indicated against it.

g% 999/ AFT & fou FEa ofe Sud gme Ru o ¥

7. Questions are printed in English & Hindi languages. In case of any ambiguity in translation

of any question, English version shall be treated as final.

% e Rl R Sf¥s AN Awell ¥ wur ¥ usHi & orgare A fpeh eresedar @ Refy #,
SIS FEHIOT Hl & AT HFAT SO |
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SECTION-A W3-

Q-1  Write answers of the following questions.

o fafaa usl & sar R |

1(a) Prove that the addition of two velocities cannot exceed the velocity of light in free space.

g BT &Y a7k JTeprer 3 foreer oY ) A7t & FAYSTA UahTer & 97 F TUF A& & FFaT & | 8)

1(b) A point charge q is situated at a position 7 from the centre of a grounded conducting
sphere of radius R(r > R). Determine the potential at any point outside the sphere. 3)

T fig M q AR B & smeufea e Mo & &g & Fafa 7 w@d @
(r > R)| el & areX fohell fagm faga fawa sa HIfSD |

1(c) A resistance R and a capacitor C are connected in series with an ideal cell of emf E at
time t = 0. Calculate the energysupplied by the cell and the energy loss in the circuit
ina time equal to two time constants. 8)
AT t = 0 W UF Ay R dur FORA C Aga aed adE & U ey a0 Harg

Jolichar ASNBT ¥ & FAd & Jod TAT AAA R USd Foll adl IRUT H Zal

gifa &1 ITorEr H|

1(d) Define displacement current, hence deduce Maxwell’s fourth equation using it. 8)
faeama g/ @ oReRa & | 3ESF suAeT 8§ AFEdd B aqd g
gfaarfed |

1(e)  Prove Invariance of Maxwell equation under Lorentz transformation. (8)

AR uRad & dgd Hagda FHIBRu B 3uRad-iadr g 31

Q-2 Write answers of the following questions.

Pafafed vt & 3@ fAfgu

2(a) A damped oscillator starts oscillating with amplitude of 40 cm. After 100 oscillations,
its amplitude becomes 4 cm. If the time period of each oscillation is 2.3 sec, find its
relaxation time and the damping coefficient. (10)

U 3adifed gleld 40 Tl HTATH & aleldd URH T &1 100 aletad & NI SHBT
HIH 4 A A ATae| TS UAD aloted &1 areld dral 2.3 Wbz &1, aF g fasifa
BT TUT IGHGA UMD ATd B |

2(b) Discuss the boundary conditions for electric field E and electric displacement D at the
interface of two homogeneous dielectric media. Prove that the electric field lines at the
interface change according to £;cotf; = g,cotB,, where 8 and 0, are the angles of the
electric field directions from the common normal and €; and ¢, are the relative
permittivities of the two media. (15)

2 FAT TG ATCTAT RIS W favgd &1 £ qr fagd favamee D & o gfdaey rd & |
miﬁﬁ'ﬁiﬁ mmﬁgﬁmm €1 C0t91 = Ezcotezmwmmtﬁel
T 0, Rt 87 FTSHTNB 3HBera & ST T £ A £, AH R A ¥
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2(c) Show that Plank’s radiation law reduces to Wien’s law for shorter wavelengths and to

Q-3

3(b)

4(a)

4(b)

4(c)

Rayleigh Jean’s lawfor longer wavelengths. (15)

23T b Cofieh @1 fafertor faas, ofg aiorged v Y qoresd & fav swaw: da &
aga 3R -oieg & Fgad oRafda & san & '

Write answers of the following questions.

fAfafed wi & 3@ [Afew

In the Northern Hemisphere on Earth, at the pointof latitude A, an object falls (10)
downwards from altitude h. Find the displacement of the body due to Coriolis force.

A 378770 & fiig WX g2l & 3{ Mg A U U h Fars ¥ PR uRes ot & |38 s @
sfaramga SRR ao & FROT uTg a7 |

Derive the gravitational self-energy due of a solid spherical body of radius R and
mass M. 15)

R 3581 a1 M gegad & 319 MR U8 & ecdy Fa-Fafl & M0 |

Derive Expression for specific heat of gases using Statistical distribution function. (15)

iR fAdRur BavA 1IN 3 7191 o1 ARy S & foru siftysafad &3

Write answers of the following questions.

fefafea wit & 3w fAfew

A uniform rod of mass m and length / makes an angle 6 with the Y axis passing through
the center of therod in the X-Y plane. Find the inertial coefficients of the rod. (10)
m GETATA YT/ TFATS T TAEY T3 Y 3eT F 0 P01 WX X-Y ol # U & | 586 T4 & &g @ uild
K ERGIR J UICESIGET ]

Explain how a Michelson interferometer is used to determine small difference of (15)

wavelengths of two close spectral lines. What is the useof compensatory plate in this

experiment.

gAY & fHE JHR AZhaad ITadmuTATd & gRT &f 3ifa Aee g Saed @i &
AUt &1 AR A fRaT SaT ® | 39w & ufden toie @ R U 2

Define Bernoulli theorem. A container of cross section area A is filled with a liquid
upto a height H. If there is ahole of areaa in its bottom, then how much time will it take
for the vessel to become empty? (15)
REATe g ) TR | FICaTT A % UTH H 5aTS ek U 5 3 §IHT & | 36b U2 3 a 8T o
&g & a fraa g7 #ura qut Res g s

3)



~ Prepp

Your Personal Exams Guide

Section B (@2 )

Q-5  Write answers of the following questions.

fore= forfra sl & 3R ol |
5(a) If an electron and a proton have the same de-Broglie wavelength, then prove that the
energy of the electronis greater. (8)
Iy uF ot AR UH Uieta & S-airel aiT S8 A @ ar g B0 6 geeda
&1 For 3fAF B )
5(b)  The Bragg angle for the first order reflection from (111) plane in a crystal is 60°. 8)
Calculate the inter atomic spacing in crystal if X-rays of wavelength 1.8 x 10" m are
used.

el fopeel 3 a1el (1) @ 7203 i 5 Taraeiet 36 T 3497 17 h1aa 60° | e 31afd X-
ROt Y aoT 84 1.8 x 1073, & A RRte el & 3aRT-UXaATILd dell & AT gl <+l & |

5(c) Calculate the binding energy of zinc isotope 50Zn* using semi-empirical mass formula.
Find its actual bindingenergy and estimate the percentage error. Given constants:
ay=14.1 MeV,a &= 13.0 MeV,a = 0.595 MeVa .= 19.8 MeV,a ,=-33.5 MeV.Mass of
Neutron my = 1.0008665 amu, mass of Proton (my)= 1.007825 MeV and Mass of the
isotope( 10Zn* ) =63.929 MeV. 3 8)

5 THAEATAS 5,Zn® B G Fall &1 AT AIA-IGHIAS GeAATA FJ B SUAI T AT B | $HDT
arEATad 99 Sl A1d HU aAT WA TE &I 3HTehel B |

R I fradaid: a;=14.1 MeV, as= 13.0 MeV, a= 0.595 MeV,a,= 19.8 MeV, ap=-33.5
MeV, =ggia &l geaaamy = 1.0008665 amu, Wielehl geaalid (my)= 1.007825 MeV and

i & FAEATRAF &1 geaa el ( 30Zn"" ) = 63.929 MeV.

5(d)  What is an operational amplifier? Making circuitdiagram,discuss its working as an

Integrator and a differentiator. (8)
TRRITCAT Uadd &7 @dT &2 aifod TRUY T a1t 386 adhdd U1 FATbd & &7 A
&I Bl HASATSY |

5(e)  What is Raman Effect? Explain Stokes and anti-stokes lines with selection rules. 8)

THA T &R BIT &2 TS AT Uy FTa Y[@rHt & e, aioT faa#l & a1 ol |

Q-6  Write answers of the following questions.

fafafed gt & 3w fAfe :
6(a)  Determine the reflection and transmission coefficients for a one dimensional potential ' >

step using Schrodinger equationfora particle of energy less than potential height. (10) £

fa9ra Far$ @ Bt St & 0T & forw sNFESR FHAHIOT 1 30T HYd gU Th fasa Wér @

WIad dUT URITAS fATAThT P 7071 |

“4)
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6(b) Define Nuclear Fusion. Discuss the P-P cycle and C-N cycle as source reaction to

6(c)

Q-7

7(a)

7(b)

Q-8

8(a)

8(b)

8(c)

produce energy in Stars. (15)

ATHPIT g Bl TRATAT R | dRT 337 a1 3cared & A & &0 3 P-P Th 941 C-N
Teh P Fadaar FY |

What is L-S coupling? Show the vector addition of orbital and spin angular momentum

of two valenceelectrons withl; = [, = 1 in the L-S coupling scheme. (15)
L-SIAF FIAAT? L-S oA & |y = [, = 1 & &Y & FASN geragiar & wefg

AR weRoT Wi wfy &1 @i AT gt |

Write answers of the following questions.

ﬁmﬁ@awfﬁ%sm fofeu)

Show that at room temperature, HCl molecule may be in excited rotational states. (10)

gMeu & daY & qUHAE W, HCl 3] 3af5d qoff 3w & & gaar ¥

Discuss the salient features of Debye’s theory of specific heat. Deduce the Debye’s T°
law and discuss how far it agrees with the experimental values. (15)

%méa:ﬁtﬁrgmﬁ{maﬁrgwﬁqmaﬁwmﬁmlm3mTﬁmaﬁ
Feued HU IR Adgar &0 5 I¢ vancas qeat ¥ fhaar gead

Discuss the conservation laws of lepton number, baryon number and isospin for

elementary particles with examples. a5s)
WATAS HUl & e Fedr, dRTd dEan 3R nsafeua dwveror AgaAt &

IeTexoT afed fadgar &)

Write answers of the following questions.

fafafea it & 3t fAfeu)

How much U** is required per day in a Nuclear reactor of 2000 MW power of (10)
efficiency 60%. (Energyper fission = 200 MeV)

60% G&TdT dTel 2000 AIMATE &TAAT arel W] Ruaey # gfafea fraa U &
IaFEHar e &2 (9 fawea st = 200 MeV) ‘

Calculate the location at which the radial probability density is a maximum for the
ground state of the hydrogen atom. (15)

3q feufd &1 0T F, FE TS WA A HeAaEdr & fov Aeaumfear
gdcd HTAFHIA BT &l

What is a Field Effect Transistor (FET)? Bring out major advantages of using FET over
bipolar junction transistor (BJT). (15)

& gTd Zifaeey (FET) & gar 2 iRy |f ziforeex (BIT) & goan dsty goma
gifS ey (FET)& 3UdNT & U@ BRIe darg|

®)



