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'd"un Xl q,b,¢ and %8-094 -(,ﬁ;,}()!

[26 warke) Caar¢)
RPrea Hae ihf‘tffblahnqr Qpac
. }:io hwqu&] E1872ﬂ
R atioh Yor 4he ARt vaction 4 X—way
i t-{-t:{o may Rs Ca3737]
4_0.) E;t}o)sih hoto A~vayc  dijtraction chudies

?-SPW Q primitive eyl bmit cely

Moo R dyyy dn teme o g,
3-} Ibeduce the

7

have helbed in struchural
Omala,s:is : Lav mavke) C1979]
A Tndicde the Pyinc

Plea drnvalved in eleckron ditfraction amd
d thas technigug  over x- di
e e 4 L2 markey (dora)
12\ Why ayee 4 o de : " +ol s{:ruc{:uv:_‘z
A SR gt eletntatie C&ijofkﬂlf‘lw’ﬂ
' Sodiuﬂh Cm.{)’f:tdﬁ %OYW).S. o) tch-cgh‘{:e_rfd

Cubie crystal, The
Qﬁ% 0-!5— the S?c{g fb'% . 5 TP i a0

mention 44.e ction,



lehcl 'ch_ mgqu Mo an D BSRS kg/nw-{. p‘l‘hC{ ad‘ @"E cltnSHTy

0% the cak, Can movks™) ((4980

dercilbe the wmekhodl OF hoao.mviha bond ctmaﬂu anmd bord,

Adjirtomcer n dioTomic mRecules |07 elechyon d;tiqmc%}%

shudies in goaer annd LWdA [ 20 marks| [1992 ]

iB’) Give om actount ol the Principles anvolved iy electson
c:liﬁrod:im method JGOY the muuﬂmcvﬁ:ot bond distomcer
omd.  bond cw\aQe_A in S{m}o,Qe_ moleculea, Howd ‘tur amd A
What-  vesbects  4a Hus method \Cuf:«:rior to xﬁraz ditfraction
method for the Swne ,cuv}:o.ccz [eo mark¢ | [ 493 5

dit%va\c%on method v 'H:I

sodiwm chlovide.

[20 moavks] [43%6]

A7) Dexcxilboe | bY‘ltt-%' low )(—1’07 Aiffvaction b wied fpr struchue

detexmination. (10 marksT] Eiﬂ&?:l

Q_Q.) IWEE_Y\olammr dustomce JGO" Nacll CY?'I‘ED& AA 3'3%40_8 T, In a
5\'&88 _(_‘Cdﬁc:r':ha e,x}oe_r'\ ment Lu.:tha Nocd C_Y?;s{oQ 8%1'17!?»8/
DhaY  wowlkd be Hhe lmve_hg,hath Ot X—vouy s Which Show a
%\Yg‘k Drde_y t*re_t{e_CHO’n’ C\ma,oe O'b R-lpo, [Q'h '2.'43: O'i"-ra
[ 25 movky)[ 1282
1) Bxphain  the Jan o ~abionality of indices, Obtein the vatp
dave ™ g * C\iii for a cubic flatkice [0 mavk.s][ia&]
910-> Digousd Hre C)nqmc‘:e_ﬁs{-ic_s CJMCl QPH:\C_CIHOI’)Q Q% 'OJCVIACI CJ?&‘{ILDS,
CL5 warke][29837)

An ovﬁorlrnmbic_ C.ry&’CQQ l‘nA the ‘annwi'na ot cell Aimenomes
G=0:543 b, b= 0:317 v, C= 6:645 hm, Caleulale the

ditv%-rqc*:‘\or\ O.MGQE’. tm’ -«k’w&'l: ovder re%—fg_dﬁor, <{§mw1 ((6b40) bokq.ne_
WM% Rl of 0°454 hm, [25 moarks?) [1930 ]

%)

5_6.> Derxbe ]Dv'\&tly Bmaa’s b P
Sdexj 6 the Structure of

)



g@)”‘““e the importont defect in crystole, How are 'Hne7

" caused ! What 1a the eftect of threde deject o
the shability o the arystal [45 mark) [ 20907

T Sodiumr chlsride crystal. , What 44 the  coordination wumbey

0 the Nation) Hop mamt) Nat dons occu‘o} Secord heavest

W’-:la(nb‘ouhs 0% NaT ion ) Show cQﬁarDjki 10) Hanes in o cubic

23)

cryshal [ 25 marks] [1934]
24) What™ arve Q@Wi& CVVSM.S? Discums  the qrmvnae_rrr.hﬁ ‘ﬁ
motecler i

smectic omnd hemaltic }:kuse.b 0{3 iquu:( c:y*y&'kaﬂs,

o [15 mavke) (199547

35) What do you umderstand 197 *Milley Ihdice; oY o st of faQ%&Q
A quma ioterceplr  Hhe Hivee axes a, b, ard ¢ ot the

Satiicely el Q. i~byang g redpectively, hat are s Miller

=
indicer) TH fhe cell in ortho vhombic , hat 3 the diskamce
between two  Such qc:ljac_eh-t P%mt& i't q)Jocw\c{ C ave
DER 03 Swd 035 v m}nec{-':vdy, (15 mwrk&}[ieﬁ:lj
26.) :bia%—'mauiak Antringic  defjects from extrinsic defects amd
_ 81\;Q am e_xqm}oie o-t— each. (15 oy RS\ [188—‘1]
Ay Detine o cubie c*rysfol In teyme of umkt cell Limensions and
-Wexion Qmﬂu, i Wha ave the Bravais Lodires amociated]
@th the cubic Cryctal ) For o cubie cell, Whalr i the s}:qcirj
between plames Specitied }o), the Mer indices h/k,amd ) 9
What are the numbes of aWm per umit cell for metals

C’stbigih@ A sim}:ﬁe orthovhombic amd 50‘317“- Centered
0¥thorhombic Qa}ﬁce,a‘z [=e markse 49337

&3'\ E;“F'Q-Dih L’!DLD W\QM?I ,i,bng 0% G‘.C\C.L ‘Q_‘lnd ave h%eh-t P ﬂﬁe
vt cel) of '1) Caby 11 Ti04 amd Tﬁ} Diamond.
[a5 marks)) [19940
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'1) Twtermntecllor Tnteroctons
Ls Ton- dupole Yorcees

W ; dernation
l‘} E‘B%*Moh O\Y 8%-23""" -Frw“rtdEF(ndem‘_

Tl*i>"ﬂﬂtrmn9- @Vdﬂd"v;jcf o \)"J.SCO.SFJ()'
'IV> Law 010' Cowe,ht_»ohchha Stades




CviR  Servicea Exam

4) Garepur Stedre’—~

L) Derive the Maxwpell— BoXtzman  dutvibybion PTRE nnrks][iS??]
2) Shoty Lhot S meant b)’ the eq/uaHOh ’o’ﬁ tade of a gad, stale
ownd exploi, Vo der Waald eqpation amd wae it to
Q.) Dlscurs Hhe icotheyms of a weal qod heay the critical poist
nd b)Y obtair A reduced cquatiop of stake [R0 marke\[13970]
:3)9%@?. owd Ex]v&:ib Vam der Waal's eawa{joh amd Show bhow 1+
§am Bel used 4ol debermivie moteaday weight Hwough mw-lﬁhd
density. (20 marke]) Ca872)
4) Disowe  the Physio chemical  forinciples mder!t,sn@ the
Liqpigaction of fus gases, [0 marke] [1973))

S.} Devive the CSVAQHOh dEhD‘Hha the Law ot wampondihg Stles
$¥om Van dey  Ljaals’ cqpation of ctals .

Explain dmrﬂ7 the tevms! Gritical prexsure (Pe); eritical temberatume
@a) s and  critical Voh»mc LVC) , Derwe Q)‘F?‘C-H:lob Corrﬂlqﬁrﬁ

Hreze values worth Con ctamdks “g” amnd il 0{5 the \Vamder Lealt
ecv\q'HOh Q.f%?) (V-—lo): RT

G Gx\&qih the ten wot mean Qquare Vc.)iodjcy. How 24 at yeladed
o the mﬂeeub,qr weiaH: ot a acus Ro mavks’) Eﬂﬁ?gj
. ,
) BxPlain the Law of Corvesponding stal. [p paarke] Crem]

3 &kqvﬁhﬁ With vam dev  LJgale’ equation olstain expremone Yor cribeal
Conctontc (ﬁ:}vc}'ra) of a gob. Show Hhat Yor all godes 012313"5
Vo dey Waals! eq}{aﬁoh RTQ_/? Ve = 266,

3) Calmﬂ&h 'H'!E #Y%UN uerfed LV 2 mg}g& o.t_ "‘:‘Jm’g"" con{-'me:f
o S _lhtree Jﬁhuk o= 27°e using:
i) iden) fo w&gﬁoh 1 Sy Waals’ e:f-‘wq‘b'oh_
0= 229 % L3 md™?: b= 0.0331 BE sned 2,0 nnte L "

[&o marks") Cas 747



1,_0-) S-Ed):?- and QX}::QOih e Dan ot CN*CAFO“"CL:"\a -S'{‘dn.

Fov Qowge_ ro. ol Substamces  the q)m’d’c7 RT‘/’R-_\/Q Led
betneer, 344 and 3:17, Comment on the %qc.’c
[2000] [20 marks])

‘1.1') What do you  umderctand Loy U"l}di'tllm{'iOh m}s aa,z;e,&ﬂ
E}\.PQaih cvibical 'i‘:tm;::era&:ure omd  oritica) prexure .
Dy atd S\'.)nmojfc cﬂqarcwn ‘hOY Qiq}»\'t-'tc_qﬁbh Of)— aky.,
[2 15 mark<] [2006)

Qﬁ» Devive the Vom dey Woa)’e tﬂ}iq'[’.o” ot stake tw
real acu&e‘s. Whet are Hhe wts ot Vorn der Woal’c "
Congtonts [ao mavks] Caoor]

4_3> Dtt'-he Hoe tevme’ Cxitical -[-_em'bem%urej C-.r'!HC_OJ frwure_
ond  eritical yelume, How ave theae congtamtx
detevnuined, ex}oeﬁwwe_n{qm), ) Cao marks) [Roor]

14) Crade amd ex pain Maxwel)'s law of distribubion of velocitiea
OJG mﬁteu&u 0% a 8@.& o o detwu‘]:t temperature,

What 4 meant by moct probable vehoc_i{‘y. | o
[20 wmaviee ] [ &oo&] \



2000

-—-—______'—',:'._-"-."'

B Cladde  tHhe Yms VJEQ‘;{\( omd  the most F‘“Ob“b&e VJ“’O{}’
fov R\jclvo@e.n qaa o oc
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Ctimae Hhe Boyﬁe *:em[oe_mjcqve 0{; Na Lvom Vanoley Wadl &
Constarts. Given : q — 4,39 c:lmé-aiﬁ?n; b= 0033 dim; R:aa&ao{hg,_'
543 2002 i

2 Cdaddl  the ¥ g va%d)cy 0 the motecule o A gai
Whose cle.ns'\’c'f A 14 gm /L'Hcve & q presuve of ¢ mmﬁa-

2y Wnite o note on Maxwell's Yoo of diatvibution o
w:luci{-ie,b,l Devive wvelation tov mogt }wobqkﬁe/ avg oma

mMmeonw Squave VtﬂDdJCieA,

2003
1) Write o rote  on Licvaiv{;'ncqﬁm\ OF gaded.

. : C a0 marke} [T

2006

—_—

2) Weite a ghork note on licv.xiﬁcaﬁow of qanres, Diccurd
1) Ton diptte amd ) London Dispersion fovcer , (45 marke [€]

2007

—

1 E:‘x}oﬁcuin amd Mabrale He -I:erms/ di[no{e-— c,ulpo{o_ cdtractorn amd
00 — dipte odhraction ; Which of these a compom’n‘v% styorger,
(Lo wark] [C]
) Suggeat explaination|s 4or the fact tha- qases ditfuwse through
ol the <pace  avaldable to them, [0 mav ke[
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1

Delhi Institute for
Administrative Services

DIAS

Thermodvnamics
\’ Yrove that entropy Is a state tunction.
(10, 2005)
£ Derive Clausius —Clapeyron equation for the variation of vapour pressure with

temperature. Calculate the equilibnum pressure for the conversion ot graphic to
diamond at 25°C assuming their densities to be 2.25 and 3.51 gm cm ™ and AG® =
2900 Jule per moie.

(25. 2005)
Define molar partition function and explain its importance. Show that heat

L

4 : =3
capacity of ideal pac ig > 4

{20, 2005)

W Derive an expression for the entropy of mixing of two ideal gases at the same
temperature and pressure.

(20, 2005)

o Mention the temperature and pressure at which water has a triple point where it

can exist as solid ice liquid and vapour. Apply phase rule to this triple point.

{20, 2005)
/ Derive the equation for calculating the entropy change for isothermal pension of a
' pertect gas.
: {20. 2004)
\;.f;’ Discuss upper and lower cnitical solution temperatures with exampies. Explain
thermodynamic interpretations of the upper critical solution temperature.

A (2004)
R Derive the nearect heat theorem
(20, 2004)
\.9,./ Derive Clausius — Clapeyron equation for the variation of vapour pressure with
temperature.
{20. 2004)

10. Detine molecular partition tunction. What 1s its importance? Caicuiate the
translational contribution to the internal energy of an ideal gas and show that its

heat capacity is%R 2

{20, 2003)
\j/ Obtain the expression for the entropy of mixing of two ideal gases with n; and n»
moles respectively at the same temperature and pressure.
\ (10, 2003)
\J2.  What s the entropy ot mixing ot one mole ot oxygen with one mole ot nitrogen at
25°C assuming they are ideal gases?

(10, 2003)



2\

M

DIAS|m.
W
JA.
&

{ he vapour of water 1s 23.75 torr at 25°C and /60 torr at 100°C. What will be the
heat of vaporization? (30.2003)

Prove that entropy is a state tunction.

(30, 2002)
Discuss the entropy of phase transition at the transition temperature and the
variation of entropy with temperature.

(30, 2002)
Derive clapeyron equation and show that it can be represented by the equation

i %ﬁ[l_L]
p=pte R UT E
for hiquid vapour boundary assuming ideal gas behaviour and
making certain approximation.
{30, 2001)
Show that the total differential of entropy in terms of temperature and volume can
be expressed by the equation

de=NV v S
T K

(30 2001)
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13 (a)

4.‘} G‘wc o CﬁHQO& c\tc:ounq"c -ot qu_ ‘tq(-_-l-_org w{,.jc,k Qﬁccft ‘H\C

&nbih{:y ok c;om]olex 1ohg  amd dacuss the %’T““C"‘He otofy
one wmethod :mfz'gpyccl -%ov dc{:emlm‘ha the '9"""0"11.*7 cong ot
| Ot ComPiex 0N An Sﬂ{n’dbh_ [4_3'73]

-2-) "‘“’“.f A e coloun ot (_Q.l @H3)4]a+ d_iﬁexehjt ‘tﬂ)m MO‘k

<)

[C’“Q'*.a"’{jbr 1% [C.uLNHA)}BH ! E“’VS_]

3-) etionr, the Comiel or _glbb_ilch'ha .O‘k d o‘r]m"blls.

: (2976, ® marks)
What i “chability constamt’ of a complex? Discum He
the  Pprinciple inwlved in the  detevmination of the
yl:nloiﬂil:y constant of A com}oﬁex 107 either M pebric ov
F"’t"“‘oam}:L&c method , [197¢ , 16 marks )

Mow do you ex,plmm the Imaﬂln&“ﬁt‘. Fro}nwﬁu o«k c:,om]nlexu
in the Light of eleckwskatic cryctd field theory P

; [ 1976, 16 mavky))
Whﬂd’ A.A C:ryg":ﬂ t\d(_‘l S]DSU‘H’IHGB Dizcurs A_'\TS iVn}DO’ffﬂmCe,
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