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.
(11) He2 and B{~32 molecules do not exist.

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

nitrogen is 3.

(iv) Hydrogen molecule is more stable than H;

ion.

(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

C-DTN-J-DIA 2 [Contd.]

T T L T




©usE <h

1. fafafaa # 9 5 dv & s dfse - 20x3=60
(%) wAE AR gag il § H-9wwREi & fau
FIfeTR & T GHHWN & T&KJd FIST | TH
ARG H Gegar 9, 39 ol Ayl & w9
Iy TIET |
(@) 3] T fHgid (Mo ) & eR W W
Fifee, 47 -
() Ta IiadsH daw & ygai § fauwdr @
SEfeh 59 ARSI THT T8 F:r |
(i) He, 3 Be, 3103 %7 e & & 2 |
Gii) oo # ey Fife 22, SEfE AEieH
F EY FfE 38 |
(iv) BIESISM U] H &9 & 7T 3
o 2
() ST F FEHOT w A Fifee | R difes &
x-feror gof ufoew &1 @A #d gQ, aviF
FHifST fF gaaal & s 3ade &0 A9 59 961
gfier & © |
() I T F T HA & gHAMES AR
SChAUTIFA: 300 K W 9-TA1 fawailRa fehar sirar
2 | Ifee FIfST w, g, Au, AH, AS, AA 3R AG.
2. (&) FEeq 9&A3HT 9 39 =1 379 e & 2 fafuw
YHHl @t e §EEed IR 394 Hew 9T ==l
SifsT | 20
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(b)

(e)

3. (a)

(b)

(c)

Define dipole moment.
Explain the following :
(1) Why is dipole moment of BF; zero ?

(i) Why is dipole moment of NH; greater than
that of NF; ?

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

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

the relaxation method for studying fast reactions.

What are stoichiometric and non-stoichiometric
defects ? Explain Schottky defects and Frenkel

defects and mention their consequences.

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

(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

20

20

20

20
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(@) fega el & gfwmr Sy |
frafafaa =t ww s :
@) BF, % fgyga smpt ¥ @@ 8, == ?

Gi) NH, % fgga smpf NF, & faga smol @
e 8, 9 ?

i) S0, F faga smyef &ar 8 @ co, #
fayga ol =& gar 8, &1 ? 20

(M YT F WX T9-ovpsli & Hugl H IER w
Wahe A & [0 TH Aol Fdd Hio |
ga Ifufmareli & oreagw &t faxifa fafy =1 avf=
HifSg | 20

3. (%) WEHMEHOHGE 3R I-THUHSHOHaE a1
B § ? v e 3R e oSl S WE

FifSt 3R 39% gfonEl &1 STeiE SHifsw | 20
(@) 59 A W g Hg K Al H ®d FA
AEfad g2 o9e & fau, 59 999 3«m o,

T HHIHT A HISY | 20

M @ feAfafeg § § #9-3 781 e § e,
HEGH, oY, A e, T el 3R
TarEaas favg ?

Giy fBs & Tqh o e & 9t S |
39k HE™ & WE Hifsw | 20
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4. (a) Show that

(1)

(1i)

(b) (1)

(11)

() (1)

(1)
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DREE

C,-C, = [p + (-‘;%)T] (%)P 20

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. (%) <yigT f& .
0 ()73

R o [
T P

(@) () 298 K 3R 308 KT S & a7 @ I
3167 Pa 31X 5599 Pa @ | Sic1 & a9 &

et % 9iEad Sifeg |
Gi)y oNfaEd gk Fen & 9tamr ST | sEe
T HE 2 7 20

(M) G) AR Y TEOT W3S @ St @ S«
TESISA 1 YEWUT W UYgd S 379ET TR
B S 2 | uEr 34 gar 2 2
Giy fr=afafaa st & fag @@ g% =i
gfadd 87 kd mol-1 @ :

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

900 K W Ifaferar & e ferds =0
Ufieme FifeT | 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 7

(i11) 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) () Explain the pattern of splitting of d orbitals

in a square planar ligand field.

(i) Calculate the Crystal Field Stabilisation
Energy and Spin-only Magnetic Moment of
[Co(NH3):] Cl,,.
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5. f=fafea ¥ 9§ &5 a7 & 3 dfee - 20x3=60

(F) () FUMET & WA d& & uftamr Sy
3k aufq FifSe & 3gar °99q fFg 9K
foar AT 2 |

Gi) UIGUITE & ER S WE Sifeg | e
- moEl ¥ sger 5 yER 3yAn fear s
g ?

(iii) 3 GUNS soeele & U8 o1 fasd
2 3k Iuw ded soale & w9 H faw
YR I9aT fHar sier @ 2

Gv) 3ifa-fava ik faffmg g s9a &t aftamn

S |
@) feda #ife afufiear & X feris &t g+
FHifse, s
G o fafiw fysdsi &t & & Y=
Higamd & |
Gi)y @ fafim sfysdsi &t stem-stem s
ar® & |

() () &1 gudel Herdl &89 H d Feh o faured
F yfawy & WE Sifed |
(i) [Co(NHy)gl CL, Ft fiftee & feafetor i
3R FaA-TIHUT HAdg I N IR
SHifsq |
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(d) ) 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.

(i1) 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 =4+ 034V
Cu“"/Cu
E =—-076V
Zn2* /1 Zn 20
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(9) G) Ce, Eu, Th, U 3T Pu g1gsii § § Y% =
gaifys TRl e 3EEr &1 3@
FIfST |

Gi) “AUAEES Hpell & HEATHS AR H
TS wgfa w9El F I9AT A & @
2 U OS99 & Gudd ¥ OF U9

aifsa |

6. (%) fufshar U & duz A & wE FiNGT | I8
faoy Aamer & 39 990 # fTeaar =1 SR
94 9 FE F-F & 2 ey HEgr d
foae & fau 319 f&9 yoR e S ? 20

(@) () 9Yd el Wa H HEAT H FUiH FifSC
3R g fawg 3k 9l fauya it aftm

CUSL

Giy frafafea 9@ & 8. 91 98 (emh &
e Fifee AR gaiqaq oy fF =
feu @ O & faeger @ € a1 % Tea |
Ife e &, o e sifufar fafaw |

Cu (8) | Cu?* (aq) | | Zn®** (aq) | Zn (s)

4| E o =+034V
Cu“"/Cu
EZn2+IZn Forpray 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.

(e) (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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(M () TEr-TEEtEs Afufwad e gkt § 2
FHieH &l &l WE HiST |
(i) TS 3 FoiE & o sifufsearet @i
FaTey TET 10° 8, SElE FESISH ST s
¥ oI 981 0-01 8 | 39 3R & fAT SRU =
WY SHifaq | 20

7. (%) AT F Afereimer gHA @ & g g
=[qd HSY | 3@ I et fo=e &SRO 9

== FifsE | 20
(@) () WESERE iR e & Weafes wE
. @mHE-eE ¥ E 2

Gi) ToFElT AaPuT IR I T W fFER

Hd gC, woeifFm | Ay ¥ fafeag 1 20
(M ¢ wERe & w SRu 2@ % SmwawE

Co(IT) §FHell & IReThd Co(I) HHell ht
37ieT Se=eR Hasa el gar @ |

(i) YTHE & U7 & SCMW & WE ST | 20

8. (%) () f=fafEa & weac & m-d3 fafEg -

K, [Fe(CN);NO]
[Co(NO,)s(NH,),]
[Co(en)zclz] Cl
[Pt(py),] [PtCl,]

i) 3T A BU, el H Fioe ¥HE IR
‘FadAdr el sl TE Sifew | 20

C-DTN-J-DIA 13 [Contd.]




(b) Explain the structure and bonding in

(1) Hexachlorocyclotriphosphazene

(11) Xenon hexafluoride 20

(c) Explain the salient features of the structure of
[Re,Clgl*~ and H,Rug(CO), . 20

C-DTN-J-DIA 14




(@) fa=afafaa § dar 3 ey g9aREy
() BFAEIESFAIC SR SRS
(i) S SFETIRINES

(1) [Re,Clgl>~ 3R H,Ru,(CO),, T HEAT & W@
eIl &l wWE S |
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a4 fasm=

WRA-UA 1

- & gue qurfas : 300

THT -

S
gcdad 59 fa=at 3k 375t el 9 sur &/
goq] & 3O} 39 Aregw # fora S gifer
fSreipT Jevika 319a ga9r-um # fasar war &
3R 39 ArEGH BT WL Iooid FOR-Gedd B
I U GR Jifea fHifde v o) fasar ST
FIeT | Ja°T-UF U= 3fcoifad qreaqq & 3ifaRke
=7 fdl gregy 4 fored e 397 UR DiF b
el faa smoTr |
go7 w&gr 1 3Rk 5 3ifHard & | areet gear 7
W Jdd GUS ¥ BHH-G-HH OB 97 gADY
fa=et el go=1 & 3ax dfsw |
Hﬁﬁ?ma%%vﬁaﬁafasmésm#ﬁa
mweE |/
gdlas 3R dabarex & ara=y sref e & |
O 3HTeIRad ®Io1e, 99% 1% 9ux 9= &t |
gfe sirageges & al 3ugTh Hidsl d adT
BT TeIr 37! fHfaee B |

Note :

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




