C. S. (MAIN) EXAM, 2009
No 000241 - C-DTN-J-DIA

CHEMISTRY
Paper |
Time Allowed : Three Hours Maximum Marks : 300
INSTRUCTIONS
Each question is printed both in Hindi and in

English.

Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space provided
for the purpose. No marks will be given for
the answers written in a medium other than
that specified in the Admission Certificate.

Candidates should attempt Questions no. 1
and 5 which 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 is indicated at the end of the
question.

Symbols and notations carry usual meaning,
unless otherwise indicated. Coordinate
diagrams, wherever required, are to be plotted
on the answer book itself and not on separate
graph sheet.

Assume suitable data if considered necessary
and indicate the same clearly.
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SECTION A
1. Answer any three of the following : 20x3=60

(a) Give the Schridinger’s wave equation for H-atoms
in cartesian and polar co-ordinates. With the help
of a diagram show the relation between the two
co-ordinates.

(b) Explain on the basis of MO theory, why :

(1) Liquid oxygen sticks to the poles of a magnet
while liquid nitrogen does not do so.

(ii) He, and Be2 molecules do not exist.

(1m1) The bond order in oxygen is 2, while that of

nitrogen is 3.

(iv) Hydrogen molecule is more stable than H;

10N.

(c) Derive Bragg's equation. Using X-ray powder
pattern of a compound describe how do you
calculate the spacing between the planes.

(d) One mole of a perfect gas is ten-fold expanded
isothermally and reversibly at 300 K. Calculate
w, q, Au, AH, AS, AA and AG.

2. (a) What do you mean by quantum numbers ? Discuss
different types of quantum numbers and their
significance. 20
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1. frafafea & @ &6 a7 & sa9¢ s . 20x3=60
(%) HAE AR ga e § goommEi & fag
FifeTR & a1 GHIGWN &I TG HIST | T
INE = WAl 9, 39 Tl Adyisl & s=
ra-y gIew |
(@) 3] Faa fasid (Mo f9a) & ouR W wWE
aﬂm,aﬁf:
) TA WA Huw F ogai o fausmdat @
SEfs 39 ARSI UEr @ Sl |
(i) He, 3 Be, U % ifae & & & |
(i) Ao § ey Hife 2 8, sl Ao
H IFEY FfE 38 |
(iv) BIESISF U] HY &9 & 37u=T 31
@ 2
() ST F FEET @ e Fitee | difs &
x-foror of sfaea &1 swwer @ ge, avl=
FfT & Trasl & 99 39U =1 399 59 =51
gfished &3d & |
() Ayl T F US HiE & gHANEG: 3R
SEHAIIIG: 300 K W 9-T1 fawaiRa feram s
%lqﬁm?aﬁmw,q,au,aﬂ,as,maﬂta&
2. (F) FaieH @@=t O 39 =41 37 e § 2 &G
Yl @ Faien eI A 394 Hew 9 ==l
SHifsT | 20
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(b) Define dipole moment.
Explain the following :
(1) Why is dipole moment of BF, zero ?

(ii) Why is dipole moment of NH, greater than
that of NFg ?

(ii1) Why does SO, have dipole moment while CO,
does not ? 20

(c) Derive an expression to estimate the frequency of
collisions of gas molecules with a surface. Describe

the relaxation method for studying fast reactions. 20

3. (a) What are stoichiometric and non-stoichiometric
defects ? Explain Schottky defects and Frenkel

defects and mention their consequences. 20

(b) Derive an equation for surface tension exerted by
a liquid in a glass capillary tube placed in the
liquid when there is a rise. 20

(e) (1) Which among the following are intensive
properties : pressure, volume, temperature,
internal energy, free energy and chemical

potential ?

(ii) Define Gibbs free energy function. Explain
its significance. 20
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(@) fega ol i giwmr Sy |
frafafea =t we ST
@) BF, % fgga smf ¥ @@ 8, = ?

Gi) NH, & fgga smel NF, & fgga smpel @
2T 8, ¥ ?

i) S0, & fxya smpf @1 @ s@fF co, =
feyga smol =& dan 8, = ? 20

(M 9B F iR Ttg-vei & dusi @ IEfa &
HFhed A & [0 UH eih Hcda hifeig, |
ga Ifufwarsdt & oreaga &t faxifa fafy =1 avi=
Hifsg | 20

3. (%) WoHsOmaT 3 - gaHswiEda a4
ga § ? vies QN ik Fa Qqu H wWE
Fifw 3 37 9ol &1 e FHifeT | 20

(@) 59 § W g Hg K Al H md FA
AEfad g8 o9e & fau, 59 999 3@ &,
T HHIET A HISY | 20

M @ feAfafeg § § #9-3 81 e § : TE,
HEaH, 9, TafiEd Feil, TH Hel AR
TaEts favg ?

Gi) s & A6 e o & R ffSg |
IO+ Hew &I WE Hifew | 20
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4. (a) Show that

(1)

(ii)

(b) (1)

(i1)

(e) (1)

(ii)

C-DTN-J-DIA
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The vapour pressures of water at 298 K and
308 K are 3167 Pa and 5599 Pa respectively.
Calculate the enthalpy of vaporisation of

water.

Define excess free energy. What is its

significance ? 20

Nitrogen gas gets cooled as it expands
whereas hydrogen gas gets warmer as it

expands. Justify the observation.

The standard free energy change for the

following reaction is 87 kJ mol 1 :

2 C (graphite) + 2 H,O = CH, (g) + CO, (g)

Calculate the equilibrium constant of the
reaction at 900 K. 20
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4. (F) <3zw & .
0 (), 7Z) -

o ooofo@lE,
T P

(@) () 298 K 3R 308 KT S & a7 @ I
3167 Pa 3i 5599 Pa & | Siol & a4 &I

T & 9fiEad Hifeg |
Gi)y oNfaem g Fen & 9w §fST | sEe
7 HE € 2 20

(M) () ARSI 1 TS W 3 @ St 8@ Safs
TESISA 1 TEWUT W YA W 3798 TR
8 St 2 | UEr F40 gar 8 7
Giy frafafaa st & fag @@ g% i
gfgdq 87 kd mol‘lgz

2 C (AFEE) + 2 H,0 = CH, (g) + CO, ()

900 K W 3fuferar & wraEten fads =
gfee sifsa | 20
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SECTION B

5. Answer any three of the following : 20x3=60

(a) (1) Define transport number of anion and

describe how it is measured.

(ii) Explain the basis of polarography. How is it

used in diffusion measurements ?

(i1i1) What is the principle behind ion selective
electrode and how is it used as a reference

electrode ?

(iv) Define overpotential and exchange current

density.

(b) Derive the rate constant of a second order reaction

when

(1) two different reactants have same initial

concentrations,

(i1) two different reactants have different initial

concentrations.

(c) (1) Explain the pattern of splitting of d orbitals

in a square planar ligand field.

(ii) Calculate the Crystal Field Stabilisation
Energy and Spin-only Magnetic Moment of
[Co(NH3)g] Cl,,.
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Qs 9
5. f=fafed § ¥ 5% &7 & 3w df9e - 20%3=60

(F) () F|OMEA S A d@ & it Sy
ik aufq Fifsw & 3gs 99T fF9 g
foear ST 2

Gi) TEUATE & ER S WE Fifee | faewo
 ggEr H Toer fe9 ywR 3uE R Siren
t?

(iii) 37T IOTHS soaie & e = fasid
2 3k suw Ty Toeele & w9 § faw
YR 39AnT fohar siar @ 2

Gv) 3fa-fawa 3k faffmg uo g=9a &t aftum

ST |
(@) fedm #ife afufear & X feris &t o=
Fifee,
@ D fabm ahedEs @ s & S
S
Gi)y o fafusr sifysdsi &t stem-srem SiifHe
gigamd & |

(M) () @ gudel et 83 # d w6 faued
& ufaey = WY ey |
(i) [Co(NH,)] Cl, ¥t foree & Readstor S
3R Fae-T=hUT geawa IOl & 9
FHifsg |
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(d) 1) Mention the most stable oxidation state of
each of the metals Ce, Eu, Th, U and Pu.

(i1) “Magnetic susceptibility measurements are
of little use in the structural elucidation of
lanthanide complexes.” Justify the

statement.

6. (a) Explain collision theory of reaction rates. What are
the factors which cause failure of this theory in
certain cases ? How do you make allowance for the
deviation from the ideal behaviour ? 20

(b) (1) Describe the structure of electric double
layer and define outer potential and inner

potential.

(ii) Calculate the emf of the following cell and
predict whether the given cell
representation is correct or wrong. If wrong,

write the correct reaction.

Cu (s) | Cu?* (aq) || Zn%* (aq) | Zn (s)

Given E’ o4 =+ 034V
Cu“" /Cu
E . =—-076V
5151'12+ /Zn 20
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(9) G) Ce, Eu, Th, U 3T Pu ggsfi § ¥ y3& =i
waifys ol fEdauT 3EET & Sodd
ST |

Gi) “AUAEE Hpell & HEATHS AT H

6. (&) fufsear < & dug A & Wy FiST | F9
faoy ame § s9 oI S fawear w1 SRon
94 9 SRS -9 & 2 ey =HEgr ¥
faee & fau 39 &9 ¥R e S ? 20

(@) ) YT Aed W & AT H U FHiSC
3R = fawe s sriafes e =t afm

CUS

Giy frfafea 9@ & .91 98 (emh &
Ifias Fifee 3k gafqam emee & a=
feu @ @ & feo 98 € O % e |
gfe 7ea &, o e srfufsar fafaw |

Cu (s) | Cu®* (aq) | | Zn** (aq) | Zn (s)

9 E ,  =+034V
Cu“"/ Cu
E’ = - 076 V
Zn2* | Zn o 20
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What are photochemical reactions ?
Explain quantum efficiency.

The quantum efficiency of the reactions
between hydrogen and chlorine is 10°
whereas that between hydrogen and
bromine is 0-01. Explain the reason for this
difference.

Derive an equation for Langmuir’s adsorption
isotherm. Discuss the causes for deviations
observed.

(1) What are prosthetic groups of cytochromes
and haemoglobin ?

(11) Taking into consideration electron transfer
and catalytic function, write in brief on
ferrodoxins.

(c) (1) Explain why octahedral Co(II) complexes
have rather higher magnetic moment than
tetrahedral Co(II) complexes.

(ii)  Explain the origin of the colour of
permanganate. | 20

8. (a) 1) Write IUPAC nomenclatures of
K,;[Fe(CN),NO]
[Co(NO,)5(NHg),]

[Co(en),Cl, ] Cl
[Pt(py),] [PLCl,].

(11) Explain the terms ‘chelate effect’ and
‘lability’ in complexes with examples. 20
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e W RO cy i bl g de ks € LS

(m () YE-UEEtTE sfufeEd w=mr @t € 2
FEieH SRAl &I TE aifed |
i) ®ESIeE 3R FAdE & #g Afufmaey i
FaTeH TeTaT 10° B, Saf® gEele AR S
F i a8 0-01 2 | 39 3R & faw RO =
Y SHifeq | 20

7. (&) SRR @ Afgieer gHa™ W@ & fag gt
=eqd HSY | 3@ I et fo=er & HRol 9w

== Hifeg | 20
(F) () UEHE JAR EHrefad & dedfes 998
. FHE-HE Y8 ?

Gi) ToEer ST 3R ISE yEEd W faEr

Fd gC, woeifFmd | §ag ¥ fafeag 1 20
(M & e f& @ SR 2§ mwesE
Co(IT) HFHell & IEheThd Co(1l) Hpell ht

37ET el A Yol BT 7 |
Gi) TETHE & U7 & SPW & WE FHST | 20
8. (%) @) fmafaf@a & 1upac & AM-d3 fafag -
K, [Fe(CN),NO]
[Co(NO,),(NH,),]
[Co(en),Cl,] Cl
[Pt(py) ] [PtCl,]
(i) ST A U, el H FHioe wwE IR
‘HSeadr YT Sl T &S | 20
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(b) Explain the structure and bonding in

(1) Hexachlorocyclotriphosphazene

(11) Xenon hexafluoride 20

(c) Explain the salient features of the structure of
[Re,Clg]*~ and H,Ruy,(CO),q. 20
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(@) fr=fafEa § 9@ 3 3EY9 99EET
() AT SRR
(i) SAE SFHTIINES

(7T) [Re,Clgl?~ 3 H,Ru (CO),, H TEAT & W@
AU = WY FHifSw |
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argq fasm=

UWRH-4y3 1

- & goe qurfas : 300

THA -

s
gedas g9 fa=at 3k 319 @l F gur &
gol & FOx I mregw 4 for@ s aifer
foreeT 3cviea 3m9ds ¥aer-gF d fbar mar #
3R 59 #reqH &1 WE Ieoid IOR-Ndd >
I U5 U Sifea fHide wra ox faar smEr
FIer | 939r-97 4= 3fcoilRad Hreaqd & 3ifaks
37 fabel aregw d for@ 0 IR 9R @IF 3id
&t fad o |
g7 wear 1 3R 5 3ifqart & | aret g 3
W Jdd GUS W BHH-G-PH OB 9T gABY
fas=et di oA & 3ax @iore |
mg'masﬁvﬁaasiasméimﬁﬁﬁ
& |/
geles 3R dHaaraxk & arEr sref e & |
O 3TcIRadT ®Ifole, goId 1% 99X 9x T8t |/
gfe sfigegass g ar 3ugTe el & aaT
DIfoie 7T 378! fHfdee Fifow |

Note :

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




