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PHYSICS 

Paper I 

I Time Allowed · Three Hours I I Maximum Marks · 300 I 
INSTRUCTIONS 

Each question is printed both in Hindi and 
in English. 

AnsUJers 1nust be UJritten in the 1nediu1n 
specified in the Admission Certificate issued 
to you, UJhich must be stated clearly on the 
cover of the ansUJer-book zn the space 
provided for the purpose. No marks will be 
given for the answers UJritten in a 1nedium 
other than that specified in the Ad1nission 
Certificate. . 
Candidates should attempt Question Nos. ｾ＠
and 5 UJhich are compulsory, and any three 
of the remaining questions selecting at least 
one question from each Section. 

The number of marks carried by each 
question zs indicated at the end of the 
question. 

Assu1ne suitable data if considered 
necessary and indicate the same clearly. 

Sy1nbolS/ notations carry thei;.. ' U.sual 
meanings, unless othenvise indicated . 
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Section-A 

1. Answer all the six below : 10x6=60 

(a) A uniform solid sphere of radius R 
having moment of inertia I about its 
diameter is melted to form a uniform 
disc of thickness t and radius r. The 
moment of inertia of the disc about an 
axis passing through its edge and 
perpendicular to the plane is also equal 
to I. Show that the radius r of the disc 
. . b 2R 
IS giVen y T = ｾﾷ＠

.,15 

(b) Two thin symmetrical lenses of two 
different natures (convex and concave) 
and of different materials have equal 
radii of curvature R = 15 em. The lenses 
are put close together and immersed 
in water ij,ltv = 4 /3). The focal length of 
the system in water is 30 em. Show that 
the difference between the refractive 
indices of two lenses is 1/3. 

(c) What is the significance of the null 
result of Michelson-Morley experiment? 
Does it disprove the existence of ether? 
Justify. 

(d) An optical beam of spectral width 
7·5 GHz at wavelength A= 600 nm is 
incident normally on Fabry-Perot etalon 
of thickness 100 mm. Taking refractive 
index unity, find the number of axial 
modes which can be supported by the 
etalon. 
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- -----------------------------------------

10x6=60 

{<ii) R ｾＢＧＴＱ＠ -if; l!;i'fi«'lH 3ffi ｾ＠ <it, Ril«<t>l 3«Ch 

<41'8 -if; miley "''?ii'l <>li'{_..Y I %, 'l<'il'fi{ ｾ＠

<;<t>e•n"' "lfsf>i'fil <f>l <i"l' ｾ＠ TT>n % ｒｩｴ･ｾ＠ ＾ｴｬ｡Ｑｾ＠ t 

om ｾＢＢＧｉ＠ r %1 "lfsf><t>I-<R'I -if; ＼ＺＧｩｾ＼ｬ＼Ｚｬ＠ v:<i Ｓﾫｾ＠
ｾ＠ ｾ＠ ｾ＠ ｾ＠ 3{ey -if; miley "lfsf>i'fil "'fil "''?ii'l 

3'1J"f'f '1ft I -if; ｾｻＡｾｻ＠ %I R€11'il!> "!% "lfsf>ifil <#it 

ｾＢＢＧｉ＠ r O<l'di m<ft '% r = ｾ＠ liiU 1 
15 

("lll > m ｾ＠ ＺｾｾＧｦｩｒ＠ <<hi <'1 v:<i 3'1Cld<'i > v:<i fm;r 4<::1en -ifi 
qaa e'lfiia ｾ＠ <#it <lsi><n ｾＢＢｾｉｴＡＺ＠ <;<t>«<1H 

R= 15 em ｾｉ＠ ｾ＠ ｾ＠ ｾ＠ ijtu; =4/3) .q 
f.'l'lf<l>ld 4H1H <e RJ<t>a ｾ＠ TT>n % I ｾ＠ if ｾ＠ "ffir <#it 
q,")ifie <tl" 30 em %1 <::!!IT'il{ "!% crr.:il ｾ＠ -if; 

3'14<iJ4iq,l .q 3iffi: 1/3% I 

(Tf) ＧｬｬＧｩｃｨ＼ＢＧｾｬＧｦ＠ ｾ＠ ｓｬｾｩ｜Ｑ＠ .q 11pf qftOIJJj "'fil qon l1{l'<ii! 

%? qon <16 ｾ＠ -if; 3'1f'Rtii'l ｾ＠ 3'1+C1l"fii( i'fi{dl %? 
Ｓｦｬｾ＼Ｂ＼ｬ＠ "'dl'il{l 

ＨｾＩ＠ ｾ＠ ｓｬｩｦｩｊＡｕＭｾＬ＠ ｒｩｴ･ｾ＠ ｾ＼ｴ＼［＼ｦｬ＠ Ｇ＼ｦｴ＼＿ｬｾ＠ 7·5 GHz, 

｡Ｈｬｾ＾Ｔ＠ A.= 600 nm 'R %, 100 mm ＦｩｬｃＺｉｾ＠ -if; 

ｾｾｻＱＭｩｒＧｦ｣Ｚ＠ l(C:I<'If'f 'R ＳＧＱｾ＼ＮＧｩｾ＼ｬ＼ｴ｟＠ 3'114d'f i'fi{dl %I 

3'14ctd'fiifi l(i'fiiifi 141'fd ｾＬ＠ l(C:I<'If'f liiU ＳＧｬｬｾｬｦｴ､＠

ｾ＠ ""'cll ＳＱＢｾ＠ Fimm <€t e€!<!1 ma <h!Ril<;t 
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(e) An unpolarized light beam of intensity 
1000 W fm 2 is incident on an ideal 
linear polarizer with its transmission 
axis parallel to vertical direction. 
Describe an experiment to reduce the 
intensity of light beam to 500 W fm 2 . 

(f) What should be the refractive index 
of cladding of an optical fibre with 
numerical aperture 0·5 with refractive 
index of core as 1·5? 

· 2. (a) What are Eulerian angles? 

A body with rotational symmetry about 
an axis is rotating under gravity about a 
point on the axis without friction. What 
are the quantities remaining constant 
during the motion? Find them in terms 
of suitable Eulerian angles. 

Explain 'precession' and 'nutation' of 
such a body. 25 

(b) (i) A planet revolves around the Sun in 
an elliptic orbit of eccentricity e. If T 
is the time period of the planet, find 
the time spent by the planet 
between the ends of the minor axis 
close to the Sun. 

(ii} When a sphere of radius r falls 
down a homogeneous viscous fluid 
of . unlimited extent with the 
terminal velocity v, the retarding 
viscous force acting on the sphere 
depends on the coefficient of 
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(s) ｾ＠ 1000 W/m 2 ＼ｦｴｾ､ｬ＠ <hT ｾ＠ ｓｬ｣ｴ＾ｬＧｬｬＭｾ＠

ｾ＠ 3'11G>if ｻ｀ｉｾ＠ ｾ＠ 'R, f'51ttct>l {ioqi(UI 3'18:1 

ｾ＠ m-rr ｾ＠ fl"!l"d< t, "'ll4d"l Cfi{dl ｾＬ＠ ｾｩｴ＼ＧＡ＠

5l4'l•l q;r C!Uf'l ＼ｦｩｬｾｶＬＺＬ＠ f"mil Slct>l'ii-F "<ti1 <flS<ctl 

ｾ＠ 500 WI m 2 Oct> Cf>ii f<h:q I "fT ｾ＠ I 

("<) ｾ＠ SICfil'ift"l ｾ＠ ｾＮ＠ f'51fl<til ･ＦｾｬｲＢＡ＼ｴｩ＠ lil{<fi 0-5 

ｾ＠ Sili'ls q;r "'l 4<iM i<t> I -5 ｾＬ＠ q Rf.'l'EII"' q;r 

3'14CI d"' jq; 'flfT ｾ＠ """I (%v,:? 

2. (<t>) <>l T :q <1 0 <iluJ 'flfT mit ｾ＿＠

ｾ＠ 3'18;1 it; ｾＸＺＱ＠ 'l?f4l ｴｬＢｬｾｩ＼ｬ＠ Cfl<'ll ｾＭｪｩｧ＠ 3'18;1 'R 

ｾｾｾｩｴ＾＠ ｾＸＺＱ＠ ＡＡｾ＼Ｇｃｦ＠ ｾ＠ a:ia•fa ｾ＠ q<{or ｾ＠ ｾ＠
ｗｾ＠ ｾ＠ , Tf'fi'r "<fi1 ｾ＠ it <ti'R -m .. Ｌ｡Ｌｾ＠ i ｾ＠ -.Ht w<ft 
ｾ＿＠ ｾＢＧｩｦ＾ｬ＠ fl!j;Rid 3'1f"l<1ti if>Juil ｾｾｩｴｾ＠ <#>lf'51q;l 

ｾＭｪｩｧ＠ Ｂｩｴ［ｾ＠ 'T=Hl(UI' ｾ＠ '"'18:1 f€1""1<1"1' ｾ＠ ｾ＠

<filM!!_I 25 

ＨｾＩ＠ (i) ｾ＠ "l1"t' ｾ＠ ｾ＠ ｾ＠ 31'\{ ＼Ａｬ･ｦｾ＼ｦｴＺｱ＠ Cfi8;1 it, 
ｦＧＵＱｴｾ＼ｦ＾ｬ＠ 3'"'*'S::d I e ｾＬ＠ ｾｗｉｾ＠ ｰＺｬｦｾ＠ "l1"t' "<fi1 <til<ii 

ｾ＠ r t, m "l1"t' aro ｾ＠ "* ｴｾ＾ｦｬｱ＠ ｾ＠ acr8;1 ｾ＠

ftrd <r<fi ""1<1'1 it M•t4 <tl<'ll ｴｾＧＢＢｬＢｬ＠ mo <fi11'51v,:r 10 

(ii) ｾ＠ r Gl""ll ChT ｾ＠ '0<11 Pf>{fj B"'i•fl Rifct>f{fj 

m:M, -;;iT ＼＾ｩﾫｬｾ｣ｴ＠ R«!i<l q;r t, it ｾ＠ ｾ＠ v 
it ｾ＠ fi'Hdl ｾＮ＠ ｾ＠ ｾ＠ 'R <'ll·lq <H<'II <iG<ti 

Rifct>t<Jl Of<i'l Rf<tilffl !JOii<t> T), ｾ＠ "4>115i""ll r 
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viscosity TJ, the radius r and its 
velocity v. Show how Stokes' law 
was arrived at connecting these 
quantities from the dimensional 
considerations. 10 

(c) In the propagation of longitudinal waves 
in a fluid contained in an inf"mitely long 
tul:>e of cross-section A, show that 

P =Po( 1- ｾｾＩ＠
where, Po equilibrium density 

p = density of the fluid m the 
disturbed state 

ｾｾ＠ = volume strain (I ｾｾ＠ I « 1) 15 
3. {a) If a photon of frequency v collides with 

an electron of mass m 0 at rest, it will be 
scattered at some angle e with a new 
frequency v'. Show that the change in 
wavelength is related to the scattering 
angle by the formula 

A.'- A.= 2A.c sin Ｒ ＨｾＩ＠

h 
where A.c = 1s known as the 

m 0 c 

Compton wavelength. 

{b) Show that two convex lenses of the 
same material kept separated by a 
distance ｾ＠ which is equal to the average 
of two focal lengths, may be used as an 

20 

1 achromat, that 1s, a = -lf1 + f 2 ). 10 
2 
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ｯｾ＠ 3<Ait> -iP-. v 'R f.t>h: <t>(dl i I <P!Ifl;l!> f.i; 

Rliffi 'fiT f.t<liJ ｾＴＱＴ＠ ｾ＠ i%, ｾ＠ Ｚｵｾｲ＾ｩｩ＠ it 
＼ａＱＴｾｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ m-H Pel><!! Tf<lT ｾｉ＠ 10 

( ll) l!.<li 31-io <'1 k1 ｉｾ＠ -.zyi Ｓｬｾｾ＠ "Cf>'R A <m-fl '1 lB<t>l ｾ＠

>fuR <R<'1" it ＳｬＺｴｾｶｦ＠ <WTI ｾ＠ e"!ROI it R<SII:;QO -Pet> 

-ｾＮ＠ Po = ＼ａｉＧＢＧｉｉ＼ｉｾ＠ 1'01'16"1 

p = ｔ＼Ｚｦｾ＠ Ｓｬ＼ｬｾ＠ it <R<'1" <i>T ><FI<"'i 

ｾＡ＠ = 3ll<ldoft ｾ＼ｴ＾ｦｵ＠ (I ;; 1 « 1 J 
3. (<!>) 3li'!Rl v <i>T l!.<li Ｙ＾ｬｾｔＧＱＬ＠ ｾｒ＠ Ｓｬ＼ｬｾｬ＠ ｾ＠ l!.<li 

'O.:i<t<;;T'1 Pm<t>r 5;6<1+11"'1 nt0 i, i% <:<t><ldl i, "diii ｾ＠

l!.<li '1i 3ll<;! Rl v ' i% f.'Mfl qi')ur e 'R !>I <€1 of itqy ' 
ｾＧＡｉｦ［［ＧＨ＠ -Pet> ｡Ｈ＾ｲｾｶｦ＠ it qf\<ld'l !>!<hluf"t "C!i'lur i% 
R'""l!Bfula ｾ＠ s:m ｾ＠ tWn · 

A.'- A.= 2A.c sin Ｒ ＨｾＩ＠

15 

ｾ＠ A.c = h , ＼ｴ＾ｔｾｾＧｬ＠ ｡Ｈｲｾｶｦ＠ <t>tn?11dl ｾ＠ 1 20 
rn0 c 

ＨｾＩ＠ ｾＧＡｉｦＺ［ﾣＡ＾＠ f.i; .n 3'<1<'1 ｾ＠ <1>1, "'ll!.<!> {It ｾ＠ ｾ＠ oR 
ｾ＠ am: ｾＭｷ＠ ii WI a 'R ｾＮ＠ <ill ｾ＠ 'h1<t>e <;foo 
ｾ＠ ｾﾫ＼Ａ＠ ｾ＠ ''RI"'( t, ｾ＠ 3lCIO[Cf> <'ffi ｾ＠ ｾ＠ it 

Sl:4'1•r f<t>>lr "'T <A<t>dl t, ｾ｡］＠ _!_(f1 + f 2 ). 10 
2 

C-DTN-K-QZA/47 7 [ P.T.O. 

Get Printed Study Notes for UPSC Exam - https://iasexamportal.com/notes

https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook


(c) Describe Michelson interferometer for 
evaluation of coherence length of 
an optical beam. Calculate coherence 
length of a light beam of wavelength 
600 nm with spectral width of 0·0 1 nm. 

20+10 

4. (a) Obtain the expression for the pnmary 
focal length of Fresnel zone plate. 20 

(b) Show that two light beams 
in perpendicular directions 
interfere. 

polarized 
will not 

(c) A laser beam of 1 micrometer wavelength 
with 3 megawatts power of beam 
diameter 10 mm is focussed by a lens 
of focal length 50 mm. Evaluate the 
electric field associated with the light 
beam at the focal point. 

(Dielectric permittivity of free space, 

15 

e0 = 8 · 8542 x 10-12 C 2 /N-m 2 ) 25 

Sectlon-B 

5. Answer all the six below : 10x6=60 

(a) Obtain Poisson's equation 1n electro-
statics from Gauss' law. What form 
does it take when the charge density 
is zero? 

C-DTN-K-QZA/47 8 
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(TT) i4;(fl Sl'fi I 'II ｾ＠ <li't fi <ii'GSII cl<ill { mo ｾ＠ ｾ＠ fut:;. 
>m;if;<'{i'i "'lfi'l'fi{UI"!I<ft ｱ＾ｾ＠ Claf"' ＼ｦｩｬｾｑ［ｉ＠ ｾ＠

ｓｬＧｦｩｬＧｬｬＭｾ＠ <li't, ｾｻｩＧｦｩｬ＠ ＨＱＨ＾ＱｾＧ＼Ｔ＠ 600 nm <1m 

ｾｃｦｻＧｩｾｬ＠ '<li'?l{ 0·0 1 nm %, fi<I'G>dl cl<il{ <li't 'IOI"'I 

<filMIQ;I 20+10 

4. (<fi) 5bot<'l "i'iH ｱｾ＼ｦｩｬ＠ <li't ｭｾｦｩｬＧｦｩ＠ 'l'>l'fie <ott ｾ＠ fu\!0 
ai '"l'fi mH <fil Rf <!; I 

(<3) R@;;Q; ｾ＼ｉｔ＠ Sl<til!!l ｾＮ＠ -m ｃＧｩ＼ｾ＼ｾ＼Ｂｬ＠ R!!ll3i't it ｾ＠

20 

ｾＬ＠ "'lfi'l 'fi(U I -::off Cfitil1 1 5 

(TT) lJ."'fi d{i{ ｾ＠ qi\' M{i'fil 00!11{1 10 mm, (!{>laui 

1 J.lm <1m 'IIRI> 3 ｩＧｬＱＱ＼ＱＱｾ＠ %, lJ."'fi 50 mm <i'l<tie 

<it ｾ＠ ｾ＠ "it 'l'>l'fi('l f<b"11 TJ<JT %1 'l'>l'fie ｾ＠ 'R 

Sl'fil'll ｾ＠ ｾ＠ ｾ＠ f<l>g<"l-1$; mo <filM\!; I 

(:!ffi 3l<l'fil'll q>J ｱＨｬｾ＾ｧ､ｩＧｦｩＬ＠

c: 0 =8·8542xl0-12 C 2 /N-m 2 ) 25 

JOx6=60 

(<fi) '113{1 R'l"l ｾ＠ ｾ＠ 21wa<hl it CcJHn w:fl'fi{OI mH 

＼ｦｩｬｾｑ［ｉ＠ ｾ＠ ＳｩＱｃｬｾｬ＠ EHfCl ｾ＠ "lit, <TGr 'i{i'fil -_ 

%m tiTa-1 ｾ＿＠
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(b) A wire of length 2 m is perpendicular to 
X-Y plane. It is moved with a velocity 
--. --+ --+ --+ 
V = (2 i + 3 j + k l m s -l through a region 

--? --? -+ 
ofuniforminductionB =(i +2j}W m-2 • 

Compute the potential difference 
between the ends of the wire. 

(c) What happens if the primary winding of 
a transformer is connected to a battery? 

(d) 1 kinol of an ideal gas is compressed 
isothermally at 400 K from 100 kPa to 
1000 kPa in a piston and cylinder 
arrangement. Calculate the entropy 
change of the gas, the entropy change of 
the surroundings and the total entropy 
change resulting from the process if the 
process is mechanically reversible and 
the surroundings consist of a heat 
reservoir at 400 K. 

(e) Calculate the change in pressure for a 
change in freezing point of water equal 
to ｾＭＹＱ＠ oc_ Given, the increase of 
specific volume vvhen 1 gm of water 
freezes into ice is 0·091 ccjgm and 
latent heat of fusion of ice is 80 cal/ gm. 

(/) Calculate the number of different 
arrangements of 10 indistinguishable 
particles in 15 cells of equal a priori 
probability, considering that one cell 
contains only one particle. 

C-DTN-K-QZA/47 10 
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- -----------------------------------------

ｾ＠ -+ ｾ＠ ｾ＠ . 
il iPT V = (2 i + 3j + k) m s- 1 i'l ">"Tffi eft 7lf ｾｉ＠
ｾｏｒ＠ ij; fuU ij; ｾ＠ ｾ＠ <€1 >fUHI ofilf-SIQ;t 

(Tl) 1.% ｱｦｬＺｯｬｦｾＧｬ＠ il; ｓｬｩ＿Ｎｉｾｃ｢＠ tj;;:S<?H <it 1.% ｾ､Ｉ＠ i'l ｾ＠
ｾ＠ 'R <Pn m<n %? 

＼ｾ＾＠ 1.% ＡＴＫＦｾ＠ <rm rer<'1:s< Ｆｾ｣｣ｦＧ＼Ａｬ＠ il !<h<il 3iiG'If 
i'R=r ii> 1 kmol "CbT 400 K 'R ·1 00 kPa i'l 
1000 kPa Oct> 'E!lld rtfl oHtfls<! f<h4 I Tf"<JT t I i\'E! 
<€1 ｾｊｋｔ＼ｦｬ＠ if ｱｦｬＺ｣｣ｊ＼ｾＬ＠ 4M'Il <€1 ll;"{Ttfl il 41l:ccd<l 
<f'!ll SlSih"l ii; qfl:OIIll'fi'Ci'li'4 ｾ＠ (("{Ttfl if qi{ccJ"' <€1 
>fOHI <f;lf-SI((, ｾ＠ SlSih"l '"lif:lct> "'li'4" il 3<"'SfiqOfl'"f t 
<I'm 41l:<l'll 400 K 'R "ffiq-Ws %I 

(-s) ｾ＠ ii> f%+1ict> if -0·91 oc qfl:Cfd"' ii> ｾ＠ ｾﾭ

q fl:ccJ"' <€1 'fUH I <hlf-SI(( I <ffi ｾ＠ Tf"<JT t "f<h 1 gm 

ｾ＠ ."''lr ｾ＠ iiHdl %, <Jiif ｦ｣ｩｾｬＡＡ＠ 3i!'"fd<l "if ｾ＠
0·091 ccfgm t <f'!ll ｾ＠ <€1 '1<?1"1 :!H-3>"'11 

80 cal/gm %1 

ＨＧ＼ｾＢＩ＠ 10 ｾ＠ Cf>Ofi <it ((Cb'E!<IH l:l; Sll<i){l Sllf"<lct>dl 

ｾ＠ 1s ＼ｩｬｾｴ｣ｴ＾ｴｭ＠ if f<ha4l e&Jr ｩｦｾｾ＠ -a 
ｾ＠ f<hql '"11 'E!Cbdl 't? <m Cb<"i"'l chli'St(( "l<h 
1.% ＼ｴ＾ｬｾｬ｣ｴ＾ｬ＠ if ihcci.'l 1.% tt "Cf>OT *"'llf<ld l<h41 ＧＢｾＢｾ＠

'E!"fid I t I 
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6. (a) What is meant by a dielectric? De!me 
polarization vector P and relate it with 
the average molecular dipole moment. 
Obtain expression for the potential due 
to a polarized dielectric in terms of the 
polarization vector. 20 

(b) Discuss the growth of current when an 
e.m.f. is suddenly applied to a circuit 
containing resistance, inductance and 
capacitance in series. What is the time 
constant of the circuit? 20 

(c) A series circuit has an inductance of 
200 microhenries, a capacitance of 
0·0005 microfarad and a resistance of 
10 ohms. Find the resonant frequency 
and quality factor of the circuit. 20 

7. {a) Using Maxwell's field equations for a 
homogeneous non-conducting medium, 
derive the wave equation for the electric 
field. Calculate the velocity of EM wave 
in free space. 

(b) Explain the 
state the 
theorem. 

term 'Poynting vector' and 
significance of Poynting 

(c) Calculate the skin depth for radio waves 
in free space of wavelength 3 m in 
copper, given that electrical conductivity 

20 

20 

for copper is 6 x 10 7 Q- 1 m _,. 20 
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6. (<t>) ｱｵｾＧｻＡ､＠ it q>fl dt(q>f ｾ＿＠ ｾﾷ＠ eR:!!i P <fit ｾ＠
<ftR>Iv;1 l;('l<t>! 3fiea 3li"IW<t> ｾ＠ 311'i!'T it <f'IT 

{IJ'''H• ｾ＿＠ ﾷｾ＠ ｾ＠ ｱＨｩ､ｬｾ､＠ ｾ＠ Cfii(UJ ftl"'!<f ｾ＠ fuu: 
ｾ＠ eR::tt ｾ＠ ｾ＠ 1l a>i"'<t> >rm <l>lRill(l 20 

(&) ｾ＠ ｾ＠ qftql!j 1l, R>!('li'l ｓＡｒｩｵｾＮ＠ ｾ＠ <fl!lT ｾｴｾｩｬ｢Ａ＠

ｾｕｦｴＤＱｩｬｬ＠ ll ｾ＠ TJ1:( m, ｾ＠ ｾｯ＠ ll;l<o ｾｯ＠ 311Cf>WlCfi 

ｾ＠ it 3llufila ｦｩｦ＾＼ｾｴ＠ TT<Il m, <f<f aei'l ｴＺｲｲｯＭｾ＠ <fit 
0>!1&-ll chlRiJQ;I q(tql!l "<tiT <t>lcti<t> <f'IT t? 

(TI) ｾ＠ ｾ＠ qftql!l ll 200 ＱＱＡｾｓｩ＾ｬｾＧｬｻｬ＠ "<tiT i;l(Cf>fCI, 

0'0005 111>;St>1%us <fit ｴｾｬｩＢｴ､ｬ＠ <fl!lT 1 o 3l"m <t>I 

ｾ＠ ｓＡｒｉｕｾ＠ ｾ＠ I w q ftql!l <fit ＼＾ｴＺＺｊ＾Ｇｬｬｾ＠ 311 '!RI <fl!lT 

ｾｯｊ｡ｊ＠ T''*' mo Ｔｩｬｾ｣ｵ＠

7. (<t>) ｾ＠ e11i•ll §oqJe<t> ｾｾ＠ ｾ＠ ｾ＠ 2l<m<le l$r 
e>ft<t>tail "<tiT S!<il•• ｾ＠ ｾ＠ Wi€!<1; 1$ ｾ＠ cWi 
e>ft<t>toJ qil og(qO! ｣ｬ＾ｬｾ＼ＡＮＺｬ＠ ｾ＠ 3l<l<t>l:tl 1l ｆ｣ｩｾ＼ｾ［＠

20 

20 

ｾｫＡ＼ＱＧＴ＠ <Wf ｾ＠ ifrT <fit 1 JUH I chl ｾ＠ l( I 20 

(rsr) 'c,u;;R>I (Olfi':!!l' 'lG <fit ｾ＠ ＼ｨｬｦＧｩｬｾ＠ <r<n «li>;R•I 

ｾ＠ ｾ＠ ll(<'i"l <!i1 4<11>;1{1 20 

(11) ｾ＠ <>t<l<t>l'!l 1l 3 m ｡ｻｬｾＭＴ＠ <fit {f:g4) <Wr ｾ＠ fuu: 
<fT€t ll fCI'Cll ＧＱＨ＼ＨＱｾ＠ <fit lJUH! chlRiJl(l ｾ＠ ｾ＠ <fT;it <fit 
Fci'€Fl 'Cllct'fidl, 6 X 10 7 .Q-l m-I. 20 
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S. (a) Consider one mole of an ideal gas whose 
pressure changes with volume as 
P = aV, where a 1s a constant. If it 1s 
expanded such that its volume 
1ncreases m times, find the change 1n 
intemal energy, work done by the gas 
and heat capacity of the gas. 25 

(b) Derive an expression for the thermal 
efficiency of a reversible heat engtne 
operating on the Diesel cycle with an 
ideal gas of constant heat capacity as 
the working medium. 25 

(c) Consider the following statement : 

''The Fermi energy of a given material is 
the energy of that quantum state which 
has the probability equal to ｾ＠ of being 
occupied by the conduction electrons." 

Is the above statement correct? Give 
reasons for your answer. 
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8. (<fi) Wfi ｾｮ＼ＺＺｾｦ＠ .i"m -if> 1 mole 'R U<R ＼Ａｬｾｃｾ＾Ｌ＠ ｾＸ＼ｦｩｬ＠. -
GIOI-3tl<l<"H qft:ct<f'l ｾ＠ i\m i, P = 0: V it, ｾ＠
o: ｾ＠ ｾ＠ ｾ＠ 1 ｾ＠ ｾ･＼ｩｬ＠ ｾ＠ 51<f>R 51811\d Rh<u 

' 
ｾ＠ "f<h ｾｂ＼ｴｩｬ＠ 3il<ld'i m ｾ＠ ｾ＠ ｾＮ＠ <r.f ｾｂｩ｢＠

3t ictft:'fi ｾ＠ it q ｾｴ｣ｴ＠ <f"' , i"m 1m1 eq" "Cfil?f ｾ＠ i"m 
• 

<fit 3>"41 ｴＺｾｬｦｴ､ｬ＠ ｾ＠ ＼ｦｩｬｾｃｉ＾＠ I 25 

ＨＭＮｳｾＩ＠ ｾ＠ 3>"41 ｾｲｦｴＺ｣ｴｲ＠ ctt<."ft ｾ＠ Ｓｬｴ＼Ｚｾｦ＠ i"m <it <t>t<f'fi1<l 
ｾ＠ "'Hd ｾ＠ "Q.<fi 3tii>"lOft;q difil"ll ｾＧ＠ -;;it :t\'>'ijcl 

ｾ＠ 'R '<1 cl d I ｾＬ＠ <fir '3>&fi;q Ga;ffil "if> ｾ＠ ｾ＠ O>i"'<ti 

"*'hi <fi1 ｾ＠ <1> I 2 5 

.. f'q;«\ ｾ＠ rro; q;:; p;f <fit -g;>ff ｾＬ＠ "3<3 "'i C:"l 314*"ll 

<fit "3i"'f ｾ＠ ｾ＠ ｾ｡ｾ＠ "'llcl<ti ｾｈ＠ <t{Tofl -if> *"l H 1q\'l ｾ＠
cia 5111?! <tid I -t "if> iii (I"' { 1it<ft ｾ＠ I " 

<PH aq1;'ffi ｾ＠ mft ｾＧ＿＠ 314Z'! am 'f>T ifiROI ＢＱ＼ＱＱｾｾｾ＠ 10 

*** 

• 
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• 

C-DTN-K-QZA 

ＳｬｾｾＺｴｬ＠

31M<#> JTR te«ff 3ih: 3/i);#l <fr;if i1 W/7 g I 

31M c1> 3TI< 3"ift ｾ＠ i1 fct& ｾ＠ ｷｦ･ｾＮ＠ Ae<t>J 3@& 

3114ih JliJ><i-'ff i1 f<};<{l 7f<il g, 3/k w TflUlrr <fir ｾ＠

3@& 3'R-!Jffi<ii cf;- -g;&-"'lf5 IK :dffl;d f.:lfif I!! m IK 

f<};qJ i>IHI Ｂｬｴｦ･ｾ＠ I JJii:?l 'ff IK 3fMffim TflUlrr cf;-

3lfilfht> -3Pl f<};ffl TflUlrr if fct@ ｾ＠ 3'R IK ｾ＠ 3/q; 

";ff/f fi?&i I 

JTR ti&IJ ｾ＠ .:4k S 3/Hcll<f WI «tt<IJ 31M i1 it 31ri'l<t> 

&o:s it W<-it -W< TF6 m '!j'l<t>< fih.iff Fft::r 31M c1> 
3'R ＼Ａｬａｾ＠ I 

Jlrii<t> >TR c1> ｾ＠ H<ld 3N; m c1> 3ia if ｾ＠ ｾ＠ g 1 

<lfit 3/lct:t<i"f; tit, <it 3q13-m 3/l"f;<if <fir "l<i'l ＼ｉ＿ｊａｾ＠ rrPH 

3'1<i>J Hfifl'! ＼ｉ＿ｊａｾ＠ I 

!Hfl"f;je.Ci?o 31"lR1o 3P!if i1 ｊｊｾＭｭ＠ g, 3Pl?1T f.:lfife g 1 

Note : English version of the Instructions is 
printed on the front cover of this 
question paper. 
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