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SecTion A Marks 50
(Inorganic Chemustry)

Attempt any four questions

Question No. 1 carnes 14 marks
All other questions carry 12 marks each

1. (a) Explain the following:

() The metallic character of transition clements
decreases -almost regularly from Sc 10 Cr,
remains constant upto Ni, and then de-
creases.
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2. (a)
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(ii) Transition clements usually exhibit higher
oxidation states in their fluorides than is
carbon monoxide.

(i) Lanthanides form fewer complexes as
compared to transition elements, though
their ions have high charge.

() Although [NiCLP~ and NiCO) are
tetrahedral but they differ in magnetic
behaviour.

(v) Low-spin tetrahedral complexes are not
known. 2x5=10

Given below is the Latimer diagram for Cobalt in
acidic medium:

Co0, ”,Co’* 182 g4 02

Co

(i) Which is the stable oxidation state?

(1) Do any species undergo disproportionation?4

Compound (4) when treated with Na2CO; in the
presence of excess (; gives a yeliow coloured
compound (B}. B on treatment with H,SO, and
KCl gives an orang; coloured compound (C).
When (C) 15 heated with NHCl 1t gives a green

coloured compound (D). Identify 4 to D and
also write the chemical reactions 4
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3. (a)
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4. (a)
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What happens when— (Give chemical equations.)
(#)  Oxalic acid is added to acidic KMnOy
(2) Sodm nitroprusside is treated with NaS

() Ka[Fe(CN)g] 15 added to the solution of
FeSO,

(tv) Cobalt nitrate in acetic acid is treated with
NaNQ, ? 2x4

Explain hybridisation, structure and magnetic
behaviour of the following complexes:

(l) [MHBIZ;]Z_
(1) [Ni(EtsP),Br;]
(ur) [Cr(NH3)e]™. 3x3

Name the type of isomerism in the following pairs:
() [Co(NHa)sI]SO, and [Co(NH3)sSO4)I
(1) [Cr(SCN)4(Hz0)2] ™ and [Cr(NCS)s(H0),}"

(i) [Cu(NH;)4J[PICL] and [Pt{NH,),][CuCl)

1x3
Name the following complexes on the basis of
IUPAC.
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5. (a)

4

(i) (CH3)N[Co(NCS),(H;0);]
(@)  [Cr(en);ChCI

NH .

. AN
(i) | (NHs)Rh gy - RI(NHs),

OH
() [Pt(NH;)PyCiBr]
(v) [Cu(NH;))[CuCly]
(vi) Mny(CQ)yo 1x6

Complete the following reactions:

(#) Cr(CO)s+2PF;
(i2) Ni(CO)+2NO——>

A

(ui) Fe(CO)s

iy

(v} Mny(CO)y 1x4

Draw the structure of Zeiss salt 2

Complexes of Co(lll) ke [Co(NHa)s)*,
[Co(en)s]* and [Co(NO:)]' ™ are diamagpetic
and yellow in colour whercas [Co(H:O)* is
paramagnetic and blue in colour, explain on the
basis of CFT. 4



(b)

(c)

6. (a)
)

(c)
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Which of the following complexes show higher
value of Ag and why?

() [N((H,0)sP* and [NiCLJ*
(1) [CrCLP~ and [Cr(en),** 2x%2

In terms of Crystal Field theory explain why a 4 °
octahedral complex with six identical hgands is not
expected to have all six metal donor distance
identical. 4

What do you mean by lanthanide contraction?
What are 1ts causes? How does 1t affect the
chemistry of post-lanthanide elements? 4

Work out the number of unpaired electrons in the
following 1ons:

Eu’’ (At. No.63), Er** (At No. 68) 4

(¢) Higher oxidation states are more common for
actimdes than for lanthanides Why?

(#) Actinides form oxocations but lanthanides do
not Why? 2x2

&

Secrion B Marks 25
(Physical Chemustry)

Attempt any two questions.
4!l questions carry equal marks.
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7. (a)

)]

©)

8. (a)

6

What is meant by the term ‘half-life period’?
Show that the half-life period of a second order
reaction is inversely proportional to the initial
concentration of the reactants. The half-life
period of a substance is 46 minutes at a certain
concentration. When the concentration is
reduced to one half of the initial concentration,
the half-life period is 23 minutes. Find the order
of the reaction. 1424212

Explain why the hydrolysis of an ester in the
presence of a dilute acid follows first order
kinetics while that in the presence of a dilute
alkali follows second order kinetics. 3

In the following reaction scheme, write the
differential rate equation for the removal of

species A, B, C, and D:
A+B " _,C+D

C+D _ % _, A+B
C+B " LE+D
m_“ ,F ] 4

Distinguish between Weiss Indices and Miller
Indices. Compute Weiss Indices and Miller
Indices for the faces with the following intercepts
with the three axes perpendicular to each other:



(b)

(c)

9. (a)

(6)

(<)
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(t) 2a,3b, 2c

(1) a, 3 2

w) 5.2

(iv) oo, b, 2+4
Write shert notes on the following:

() The Powder method

(i) Packing efficiency in crystals

(i) The law of constancy of interfacial angles.
i+

Sketch (100), (110) and (111) planes. Lin

Define ‘Quantum yicld” of a reaction. Why 1s 1t
that in certain cases, quantum yield 1s lower than
that expected from Einstein law of photochemical
equivalence? Give suitable examples to validate

your pomnt. 2+2112
Explain bnefly fluorescence and chemilum-
niscence, 2124212
The dissociation energy of hydrogen is 102900 cal

mol ™% If hydrogen 15 dissociated by illumination
with radiation of wavelength 2537 A, what

PTO
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fraction of radiant energy will be converted into
kinetic energy? 3

10. (a) What are enzymes? How do they differ from
inorganic catalysts? lin+212

(b) Describe the factors that affect the enzyme
catalysed reactions with suitable examples. 312

(c) Write down the mechanism of enzyme catalysis
suggested by Michaelis and Menten. What 1s the
significance of Michaelis constant? 4+1

Values of some Physical Constants:
Planck constant A=6-627x10" Js
Boltzmann constant k=1-38x 107 JK™!
Avagardro Number N=6-06X 107



