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CHEMISTRY
( Generic Elective / Discipline Specific Course )
Paper : GE-4/DSC-4

( Transition Metals, Coordination Chemistry )

Full Marks : 27+26=53
Pass Marks : 21

Time : 3 hours

he figures in the margin indicate full marks
The fig for the questions

SECTION—A
{ Inorganic Chemistry )
( Marks : 27 )

Select the correct answer :
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Which

Which of the following oxidation states
IS common for all lanthanides?
(i) +2
(it) +3
(iii) +4
(iv) +5

(CoNHy)sBriSO, Wi [Co(NH,)sSO4IBr
R (eq TR 275
type of isomerism is shown by

the complex d
Co(NH,)<Br]SO, an
[CO{NH3)SSO4]Br;[> (NHg)sBr1SO4

() SN2 st
Ionization isomerism
(i) T TRt
Linkage isomerism
(i) 7 iy
Coordination isomerism

Hydrate isomerism

e @i 24

the following complexes which

, the zero CRSE?
R [Fe(H,0), 3+
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(3 )

(ii) [Co(H,0)g)**
(i) [Co(H,0)g]>*
(i) [Mn(Hy0)el**

R o R @i vkt Sew o 2x4=8
Answer any four of the following questions :

(a) s (e [fen wra wwm eyeak
a7
Why do transition metal show variable
oxidation states?

(b) Zn?'T TIEH TR g Cu*y TRIER
e, IR0 T
7n?* salts are white while Cu?* salts
are coloured. Explain.

(c) wv© FEER IUPAC i fast 1x2=0
Write the IUPAC names of the following :

(i) [CoCly(en)o]Cl
(ii) Fe(CO)s

(@) ETeE woa R e beer it
Qo @ TFOT (T Roiew I W1 ey
1 |

Crystal field splitting in tetrahedra]
complex is sn_laller than octahedrg]
complex. Explain.
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Write the electronic configuration
of ferrous ion and ferric ion.
Mention the unpaired electrons
present in their configuration.

Calculate the CFSE in terms of 8o OF (ii) TREIPE G = Fres (@i o
the following ions : sasen of (eEiR ) g 46| 1%
(i) d° Rale Transition metal and their
6 compounds show good -catalytic
d® weak field property. Explain.

.. 4

(i) d* “fed Ewa (iii) Cr®* F Mn2*7 foege @me! *feie
d* strong field g oI 597 1%

Out of Cr** and Mn2* which is a
3. O #ERE R G &R Seq f 5 stronger oxidising agent and why?
Answer any one of the fOIlOWing questions .

(i) CRRARS sy 7 29 ﬁfi"“”izz?) 4. wE AR R @I PR Sy fal 3x2=6
STl 541 | . Answer any two of the following questions :
What IS lanthanide Contractlon. . ’

Discuss its consequences- e (@) [CoCly(en)y]” @ CTyed e el 3wt

= F41

(ii) T gar 29 @
ﬁo@gﬁiﬁq T Cﬁﬂﬁw . T Discuss all the stereoisomerism shown
1%‘;211 (eichra M 1P 1+1=2 by [CoCly(en)a] -

I
ition
Name the first series ;;a;i;tilm (b)) VBT ©& TRES ARG T A& [Ni(CN)4]2_
el ich Shovs 02 1 e s 7
of oxidation ! . . y
the reason f}; the same. On the basis of VBT explau} [N1(CN)4]2‘
jon is square planar and diamagnetic.
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e o6 SECTION—B
T
() [Co(NHu) 3" it sl wmiee &b ( Physical Chemistry )
o
@t g [CoFg|3~ bt Af3semficsel wftet T ( Marks : 26 )
TG 9|
Explain [Co(NH,)¢]3* is an inner orbital 6. w5 Tean I SFed - 1x3=3

complex while [CoFg®~ is an OUt"

. Select the correct answer :
orbital complex.

(@) @29 T IR EEieR A wT -
5. TR MR R @i ab Sow B ° ARt 2

The correct expression for half-life

Answer any one of the following question® - period of a first-order reaction is

@) CFs PP g-009
() E %;31 CIFSE?I T geifie 34 L #475 ) 4 ="%
_ t
What is CFSE? Djscuss the factors A .. 0-693
(b) (UCFTWW‘@WW@‘SH 3 1
d-SRRR Rrsyes gl ! i) =g

. the
On the basis of CFT, explaif tan

Splitting  of g.orbitals P ] Ty
octahedral complex. K,a
(i) Cu?* B sy & -G fagf® 7 2
T[] | (b) TR FIDH BT FTH?
Explain bricly the J ohn-'l‘ellgf Which one of the following relations is
distortion withy the help of CU correct?
1on. i) V.= 3Rb
P25/128g ( Continued ) P25/1288 ( Tumn Over )
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i 7. woq AEEE B @ foRR el 2x3=6
Answer any three of the following questions :
(iii) P, =—2
27Rb? (a) SR PHRE @ | T S.1. @ fora |
1+1=2
(iv) T, = 8a Define surface tension of liquids. Write
27 Rb> the S.I. unit of surface tension.

(b) I AR T e iR o[ R{pfe
@RR FREAER SEd T4 | 2

What are the causes of deviation of real
gases from ideal behaviour?

(c)  GOIPIE R4 “Taferin srapre waea P07
The correct fol-m.ula used il’l drop_
number methog for determination ©

a5t TR R A+ B o p3 Iw RiEw

surface tension of 5 Jiouid i (c)
al d is , 1
A Zfqq RG] TF r = K[A][B]? . Rigw A
() A e o B3 AW Riwe @ fdy 41 2
Y2 nad, For a reaCﬁOﬂl A+ B — P, the rate law
is r=K[A][B]?. What is the order of
I b _ n2d : i
W — =271 reaction with respect to reactant A
2 nd and B?
i) YL _ ™y (@ w3 G R (] e @b) 2
Y2 npd; Write a short note on (any one) :
(i) <
(iv) YL _Tady Glass
(ii) oD
Liquid crystal
P25/128g ( continued )
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8. TR MWRIN N @I vt o ft -
Answer any four of the following questions :

(@) “APNE B SR Armet @iies Rea <l
&he I F4q

Describe a method of determining

coefficient of viscosity of a liquid in
laboratory.

(b) <Ol CF FE TweoR www fwl | o ©F
6T FRNFR 11 T e e e

Al 1+2=3

Define critical temperature of a gas.

Determine the expression of critical
constants from van der Waals equation.

(c) @R ATPIAB! ST 35 |
Deduce the Bragg’s equation.

(d) Rigar @5 frfm @Bt omfe 3 w1

Describe a method of determining order
of a reaction.

€ T o e whe

(2a, - 3b, - 3c) 4T ~pf TR wHLTT Rl
s fordfa a1

Calculate the Miller indices of crystal

plane which eyt through the crystal
axes at (2a,—3b,_.3c)_ '
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0. waq M@ R @ieT @R Swd o - 5

Answer any one of the following questions :

(@ (i) % T AW el Far| W arEi
%‘nl )

Define mean free path and write
the expression for it.

(ii) O AFOR ¢S TRgo oS THCH
fert | 3

Write the effect of temperature on
viscosity of a liquid.

b ) R s fes et | wEfrE
ot SR [l Al A arEi
ot L 3

Define activation energy ' of a
reaction. Derive the expression for
it from Arrhenius equation.

(i) e SR ot Feerd s 2
Write two postulates of Kkinetic
theory of gases.
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