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NOTE: Aftenpt FIVE questions, selecting nof mare than TWO guestions from goch sectin.

Sggtion ¥
{31 {a) Pefine gradient of s scalar ficld it shorw that grad 5= ¥ 5 B
(I} Prosve that grad r = £ 3
{2 ) What ia physical interpeetatica of sealar triphe product z
€32 {n) What 15 & rotor? Find a relation for tamypentin] vebority b preveril slipping 8

(t) Consider a rotor of mdius Im. Tt gven thal coefficlent of Getiom between material al
clothing and metor wall is 0.4, Find speed of ohject and time peniod ol mater. 3

{} Why reads are bankisd in bill stations? 2
.3 (a) Define center of mess Find relation fr caister of mass of uniform solid cyfinder. &

{) Show thas the ratie of dismnces of rwo particles Bom thotr center of mmss is invense ralb of
— pheEr mEsies 5

fc [Does. the center of mmas of o molid object pecesganily He within the ohject? I ek, pive

exmmple 1
0.4 [a) Discuss the consequences af Lofentz pransformatioa Tor e melativity of length ani
refativity of time. ' i

15 A spaceship of rest lengih 130 m drifts past ¢ faming stwiion at o spead of 0.74 ¢, What {8 the
length of gpaesslip a5 meanaed by the mmng stetkn? 5

{e}. Some dstant galasies are moving awny BoE us at gpeads greater than 0.5 ¢, What & spee

of Hight recerved oo earth Fom these galaxies? z
Section 11
1. % {2} What is forsicnal escllimor? Thenve o relation for (s time period. i

{11 Consider a block-spring systens in which speing constant of spreng @ 221 i and mess of
block is 2:43kg. The block is giretched in the x-direction & distance of 11.6cm from equilihrium
and rejensed Whal is wolal energy in the system? 5

() Clondd we sver constroct @ true dimple pendubum? Bxpliin 2

0.6 {2} Dewcribe Young's double slit ckperiment. Find expression for fringe pacing far dark amd
heighi finpes B

ih) A double slit experiment |8 perfosed with blise green Light of wavelmgth 512 nm. The slits
gre 1.2 mnn apart and sereen 18 5.4 m from shits. Flaw far spart are the bright frangss & ssen on

{¢) Can interference fHnges be produesd by two separate lighted candles of electric balbT
Explaln, 2

PTO



0: 7 (&) Disowss diffraction st singhe slit in dmail. Find a geweral farmala for minins 8

by ShLof widil d 18 Hanonated by whate ght. Por what vales of d dess the first minizmem for
light af 650 nm Fadl a8 d= 15"7 5

(e} Mame vanous appbcatsons of polareation. 7

Section 111
EI.HEII“'|m]!a£uhﬂuww:n%nrﬂnﬁufawwkdnnainnﬂinhnﬁ:m B
b} A sarmple of gas conaisting of .11 moles is compressed fram o volume of 4 m” to 1 m', while
ils pressure increases from 10 Mim® to 40 Wim”, Calodlate work dame during ksothermal process
m compressing the gas E.L
{e} How Brrownian motion ¢in be moreased ina gas? 2
0.9 {a) What 15 meant by miernal energy of an ddeal gae? Derve an expression for Muxwed]
Beaolrman: snergy distributzon .
it} Calrulate rond mean square speed of Emmoniz molecules af 56°0. Chawm (hat an atom of
nitrogen has o mass 2, 33300 kg and that of & hydrogen stom has ©67x 107 kg, 5
{c) The average speed of air melecules in o room is of the arder of speed of goursd, What is theiz
avernge veiociby? 2

£2.10 fayWhatie entrapy? Derive & relaifon for the change ineiropy during & eversible proces.
R

{5 Thee tighsing in & steam power plenl taked sicam from a bodler ac 520° C and exhats if e o
pandenser # LO0PC. Find its efficiency. 3

() 3 It true that heat cnergy of the universe is steadily growing hab svailable? 1 s, why?
i
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NOTE: Attempt FIVE questions, selecting not more than TWO questions from each section.

Section -1
Q1. [a)state and prove Stoke’s theorem. (7
i) If A= a2'f - 2x'yg + 22k Find V.4 at point (1,-1,1) {5)
[c) What is physical significance of gradient of a scalar function? (31

02,  (a) Write down the expression for rotational kinetic energy of disc, hoop and sphere,
{6}

(b} Drive expression for the velocity af disc and hoop at the bottom of an incline plane
when rolls down without slipping. &)

(ciCalculate the rotational inertia of a meter stick of mass 0.60 Kg about an axis
perpendicular to the stick and located at 20 cm mark. (4}

- 03.  (a) State basic postulates of Einstein Special Theory of Relativity. Drive expression for
the relativistic momentum of a particle moving with relativistic velocity, [141]

|b} What is the mementum of an slectran moving with velocity of v =0.99 c? {5)

Q4. [a)What is escape velocity? Drive an expression for it using the method of calculus,

Show that escape velocity Is independent of mass of the body. 7]
(b} What are artificial satellites? Give some of their important applications (3)

[c)an artificial satellite revolves around the earth in a circutar arbit of radius r. find its

period and velocity, 15]
Section I
(5.  (a) What is meant by Diffraction of light? Drive the conditions far maxima and minima of
diffraction due to a single slit. (&)
{B) What are coherent sources of light? (3)
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Qa,

(¢} If the distance between the first and the tenth minimum of a double slit pattern is 18
mm and the stits are separated by 0,15 mm with screen 50 cm from slits, What is the

wavelength of the light used? (4]
(a)What is @ Fresnel Bi-prism? Explain in detail how the bi prism is used for
determination of unknown wavelength of light? {10}
|b) Describe different states of polarization. [5)
(a) What is Doppler Effect? Calculate the apparent change in frequency of the sound
heard by the listener in the following cases (10]
i} when listener moves away from the stationary source of sound

i When source of sound moves towards the listener at rest
(b} State and explain the principle of superposition of waves, (5]

Section =11l i

{a) State First Law of Thermodynamics and apply it to explain
(i} lsothermal process (i} Adiabatic Process (&)

(b] Real gases always cool when making a free expansion where as an ideal gas doas
not. Explain. 2

(¢} A sample of n moles of an ideal gas under goes an isothermal expansion. Fi_nd the
heat flow into the gas in terms of the initial and final volumes and temperatures. (5)

{a) What is meant by Conduction of heat? On what factors does the conduction of heat
through an isolated rod depend? Drive expression for the rate of canduction of heat
through the rod. I8)

(b} Give a brief description of thermal resistance of materials. 13)
(c} At what temperature would the average rranslational K.E of gas molecules be equal

to 1,632 % 10-™ 7 {Given that Boltzmann’s constant k=138 107K {4)

() State and prove Law of equi-partition of energy. 9)

(b)Give a detailed description of Thermodynamic Scale of Temperature. (1]



