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i) the width of the central bright fringe
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Find the required thickness of the calcite plate 1o c
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A partcle executes simple harmonic motion of amplitude &‘ﬂ‘.;_:’._ gl
frequency w A damping force proportional to velocity acts on M_ b caml
Derive the expression for the displacement of the particle “.M ¢ Sne
and discuss the effect of damping on amplitude and frequency. M RIS
the time at which the amplitude reduces to half its initial value, fﬂ”.

cocificient is b and mass is m
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In Newton's ring experimont, the space |
Mﬂmumm-uquwaf active inde
intorference pattern changes a8 compared ﬁﬂt_
condition for interference, derive an expreasion tai
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A Pabry-Pérot interferometer is illuminated by monochrom

wavelength A = 500 nm. The mirror 0-8r
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A monochromatic parallel beam of wavelength A =600 nm is . i
single slit of width a =03 mm, Acomnxlemoffoedlensthfnlmw
Fraunhofer diffraction pattern on a Screen.
f) Determine the angular width and linear width of the central maximum : a
fi) 1If the slit width is halved, explain quantitatively how M

fiij A second wavelength 450 nm is added, Will the minima of the two



https://www.prepp.in
https://www.prepp.in

www.prepp.in

‘and

i3

1¥FRis 294F fisf

fed

- (a)

prepp

Your Personal Exams Guide

& fonait & fiten re T e o ot e e, e o won 8o v 7 o k7 e
L T P TR T R L RS i S

0 wex ¥ v o g e F w7 ot O ) st oo

(1w Pt 2 ) foromi ) nfy o hon P felre, ) o Pon ) v afopeon et
ammmmmwmﬂmmw%‘; g

Consider a particle of mass m in two dimensions experloncing a central force.
F w2, whore Kis positive constant and 7 Is the radius vestor of the particle
relative to the force conter, |
) What s the angular momentum J of the particle relative to the force
center? Show that J is conserved.

() Write down the system of equations of motion in two dimensions in polar
coordinates. Reduce this system to a one-equation problem and find the
equation for the effective potential energy Uy . @ ¥ )
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Calculate the effective resistance of the following combination of resistances as
shown in the figure and determine the voltage drop across ench resistance
when a potential difference of 120 volts is applied between points A and B ;
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A charge of ~3.30 uC is fixed at @ point. :“’":‘:
0-0455 m, a charged particle of mass 7:35%1 e
fired with an initial velocity 62 sw.dmcuywﬁf:‘? M
doos this charge travel before its speed becomes
Popeergu— T IIE TR LA LS
E = 30xe/ 1=~/ a, (V/m)
H.,,o,n-c-w:m,x (A/m)
+.2 127, LR
In a homogeneous non-conducting region where u, =1, find ¢, -‘i; f
E .mell-‘-l“ﬁma' V/m)
H.l.o,nu-wma‘ (A/m)
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What are the limitations of the first law of mmdynm?memnba(d’ as
assumed to be perfect, at 0 °C is heated at constant pressure till its volume

's twice ils initial value. Calculate the amount of heat absorbed. G m
C,=209Jmol " K™! and R=8-3 Jmol ' K1, -

% 3W A 3 B % dar munm w0 200 K o 300 K¥ T=20 K w ol i
® e Hifam
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At T« 20 K, compare their specific heats,
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Discuss the origin of hysteresis in materials on the basis of
domain theory. Explain how domain wall motion and pinning lead to enen ;
loss during cyclic magnetization. ™ e
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Blackbody radiation in a cavity at 2000 K is subject to isothermal reversibile
expansion through 10¥ em?. Calculate (i) the heat transferred and i) the work
done. If the initial volume was 10 em’ and expansion had been M
calculate the change in temperature of tl!llc radiation. (Given, Stefan-Boltzmann
constant, 6 =5.672x10 " Jm? K s .
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A wire of length 2 m is perpendicular to the X-Y plane. It is moved with velocity
V=2i+3j+k m/s through a rcgion of uniform magnetic induction
B«i+2j Wb/m?. Compute the potential difference induced between the
ends of the wire. 2-

A6 A e A I o M b ¥ adl A wegm F ke Fow @ w W A o9
wmandll 1, 2, 3 % (i) hewm-degem, @) wi-fow o (i d9-amda el =
IR w2 B wan sEfgs e w1 s R

Agasha-onlymoputiclasaandb.Showwiththehelpofdilmshw
these two particles can be arranged in three energy states 1, 2, 3 using
) Maxwell-Boltzmann, (i) Fermi-Dirac and (i) Bose-Einstein statistics.

3

38w & e fift, fm w150 °C W 9Hl @M, 1 @ g fF w9 1 7w sE we
A shaffa ¥, A ffte aRE ¥ o 1676 cm® ¥m ¥ R ™ 8, wm * B

Tl R TO = 540 cal ¥R AW, J=4.2x107 ergs/cal 3 vk anpieia
Za = 109 dyncn/cmz.

Calculate the pressure at which water will boil
change in specific volume when 1
1676 cm?3, Given, latent heat of
J=4.2%x107

at 150 °C, given that the
gram of water is converted into steam is
vaporization for steam = 540 cal per gram,
ergs/cal and one atmospheric pressure = 10° dynes/cm?,
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A very long solencid of radius a, with 7 turns per unit length, ¢

current J,. Coaxial with the solenoid, at radius b>> a, is a mmd v

with resistance R. When the current in the solenoid is g;dunny &
. _‘ . e 4 . a
mﬂmtl,isinducedinthcrmg.akuhwl,inmmuofd Also,

the power dissipated through Joule effect and the electric field E nesr the
solenoid. 1
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The space between the plates of a parallel-plate capacitor is filled with a
dielectric material whose susceptibility varies lincarly from O at the bottom
plate (x =0} to 1 auhetopplauc(x-d).mcapadtorheonnecmdbaw_- .
of voltage V. Calculate all the bound charges and check that the total chargeis
zero. Assume that the battery is connected in such a way that the electric field
points along the x-direction while the free charge density, ap,is positive at the 3

bottom plate and negative at the top plate. 5 20

w Bya-7eeR w w1 padm 8 H g% wem § -q, R A 30 rad/m % W@
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in free space with a phase shift constant of 30 rad/m and an amplitude
|

of [5;) A/m. If the field has the direction -, when =0 and z=0, write

the suitable expressions for £ and H. Determine the frequency and wavelength
of the wave. %L 15
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The average kinetic energy of hydrogen atoms in a certain stellar
atmosphere, assumed to be in thermal equilibrium, is 12 eV. Calculate
the ratio of the number of atoms in the second excited state (n =3) to the
number in the ground state. 9% 10
(i) Mﬂﬁm-mmmw«ﬁmd*ﬁﬂtmmmummnw&t
s R s R7

Why does the specific heat of solids depend on material at low :
temperatures but become independent of material at high temperatures? J,
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