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Specific Instructions : (i) There are total eight questions in two Sections
printed in both Hindi and English.

(ii) Answer five questions, selecting at least two from
each Section.
(iii) Marks are given against each of the question.

(iv) All questions carry equal marks.

@vus - 3H/SECTION-A

1. (a) FERHTEIITT BT8E & GRaAIHl 1 el HIRT | 15
Explain the structure of phosphonitrilic halides.
(b) e &1 vt it 61 it SR 1 [Co (NH,), ]CLF Freer
T AT Sl 37 TV T eI NTey o Wi e | (5+10)

Defipg crystal field stabilization energy. Calculate crystal field
ilization energy and spin only magnetic moment of [Co (NH.) ]CI
36l ™72
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and 4 Ihe the SpeCtroscopic ground term symbol for d (

2. (a) A OCtahedral). :
. & (g
ﬁfrgﬁm@mwmﬁﬁ?ﬂzkmhmﬂvﬁ*ﬁ i
Wh ' R 7 it affect

a /
the c}t]qo youunderstand by Lanthanide contraction ? How does
(b) A 'emiStry of 4d and 5d series elements ?
Eﬁmwﬁﬁm%ﬁlmﬁmﬁawﬂw
PR 7 s i 2 15

De/sc ihe . _
N rik € neutron activation analysis. How is it used to detect ar'Sénic
Poisoning in man ?

/
l/~. ’
(%‘? I i 9TeATie T | 2 Rrgia it 3 3 s 9

Define term steric factor. Why
collision theory ?

P
—(a) Pt ST/ A % S o

10
Is it introduced into the equation for

2p, 3s, 3p, 4d and Sf. e
Determine radia] nodes,
the following orbitas -

2p, 3s,3p, 4d and 5f
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(i) BF,3M BF,
(ii) NH, 3R NF,
(iii) SF, 3 BeF,
(iv) PH, 3T NH, 3
Which of the following pair 15 ®XPecteq to have the larger bond angle
and why ?
(i) BF,andBF,
(ii) NH, and NF,
(iii) SF, and BeF,
(iv) PH,and NH, .
4.(a) CaCO ¥ s et % ga 907 4 1 barT® 1000 K e i fopan T,
3 .
g% Ca0(s) 3R coz(g)ﬁmﬂféﬁ@w | 3MqEE % AR R T %

R i, g TAR T g8 €O, % T aed fw 3

(R = 0.083 bar dm® mol* K).
One mole of CaCO, was heated in an open vessel at 1 bar pressure to

1000 K. When it decomposed into Ca0(s) and CO,(g). Calculate the work
done during the decomposition, assuming that CO, may be regardedas

15

an ideal gas.
(R=0.083 bar dm? mol* K!)

(b) e i & wifean 3 wefimm ) siftre w ==t Hif | S 4R Tl
ﬁ%@éﬁﬁa%,mmm@a@%ﬁﬁm§|m‘i? 15
Discuss the role of sodium and potassium in biological processes. Both
alkali metals belong to the same group, even though their function is
opposite to each other. Why ?

DiSﬁngUiSh between homogeneous and heterogeneous catalySiS'

10

'T.0,
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(i) Complex formation is an acjq pase reaction: Exp

example. ; EFH. &Y
. . ~ - ' ﬁ%m I
(ii) Wmmm(mﬁmaﬂtgm%? 10

$ ¥ 39am 1 HE F g e 1 TN .
.. jamine dIC
(ii) Draw the cis and trans stryctures of complex di
: in trea
platinum (II). What form of complex 1S used int

(b) At sy s e 1 e e 246.5 1 mol ' 8 T} eral) e .-
FFIZA A 0,71 frifa ¢ w, 70 8 | 15
The molar enthalpy of formation of oxygen atoms is 246.5 kJ mol™', What
is the longest wavelength photon which could dissocia

tment of cancer?

te O, ?

(c) fefafin wigeit # e vy dr B moE AR | L0
[Cr(en),]CL, ; [Fe(H,0),]Cl,
Calculate effective atomic number in the following complexes,
[Cr(en),JCI, ; [Fe(H,0),]CI,
6 (a) wifem weigs (NaCl) ) e 6w farsit @ avfa i | o

Discuss the maln features of structure of sodium chloride (NaCl)

(b)  sHfutban 6 spdsney & s g § 7 Gl ) il of) SRR
fera w2 w1 famet b | b
' r

what do you understand by he half-life of g reaction 7 |
‘ . ‘.

expresslon for the half-lifo of 4 second order | duce an
e

Iction,

T L.

' (l '. (l~
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J FEEEE TR AT T S IR rrgw e T H L AT 5
NH_, NF, 391 NCL, N
Arrange the following ligands in orde o increasing A and justify your
arrangements NH,, NF, and NCI,,

(@) 3= [Mn(CN)]*, [Mn(H,0))" R s o srgrarebia 8 | T AT 5
The complex [Mn(CN),J* is less paramagnetlc than [Mn(H, 0)(,]2‘ Explain.

—7{a) —f'—’zﬁ":mm@ j,l; :1‘(7—\/_) £ TrEEtE e d

mma@aa%fmmz@m i gt H

~ [
== =.—d =4 [d=i4d B |

9],

15

& . for the systém consisting
dT T(V,-V,)

two phases of a single substance in chemical equi
integrated form of the Clausius-Clapeyron equation.

(b) ““Fiom e o oA § | 3Eeh i wnedea 1 @ 7 15
Define “Partial molal property”. What is its physical significance : ?

Starting with the expression
ilibrium. Derive the

(c) ZTEET F1 GiEAT L AERET R =9 i | 10

Discuss the structure and bonding in diborane.
8.(a) S FfrE T FFE A e S 3 S 7 10

Which compound is called “Inorganic benzene” and why ?

(b) == faFm d k= 2d sin@ &g 1 T e IS | 10
Derive the relation ni = 2d sinf in crystallography.

(c) wmTEHTE FAREE | e Hiferg | 10
Differentiate between phosphorescence and fluorescence.
gl 7 T 747 frgra ht =T HifaT | 10

(d) f |
Discuss Werner’s theory for complexes.
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