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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
The figures in the margin indicate full marks

for the questions

SECTION—A

( Inorganic Chemistry )
( Marks : 27 )

1. w3 e b Sfisa 1x5=5

Choose the correct answer :

(@) [Ni(CO),] TS < Niq wi<el ST T
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(2) ( 3 )

The oxidation state of Ni in the ,
compound [Ni(CO)y] is (d) afERiRs coTa T CREAGH A TS 2
The atomic number of first element of

W2 actinoid series is
(i) 3 (i) 57
(iv) 4 (iii) 56
(b) [Cr(en);>* WRES Cra J9afl 13 2'd (iv) 60
The coordination number of Cr in the (e) TETEAIW THHF CFaS Fe(l)3 fm gfw
complex ion [Cr(en):,]3+ is SR P
(i) 3 The low spin configuration of Fe(ll) ion
" in octahedral field is
(i) 4
) 45
(iii) 6 (i) 3gey!
v) 1
(iv) (i) t35eg
(c) =TS fml PG TGN Fem Cutd AR (iii) t3,€2
X7 ?
Which of the following electronic (tv) t2g g

configurations is correct for Cu*?
UNIT—I
2. ©Fe il omEEe Sed fa
Answer the following questions :
(iii) [Ar])3d!04s0 (a) Fe?' W% Ni2* @e@ =g g = 2

Write down t.he electromc configuration
of Fe?* and Ni2* ions.

(i) [Ar]3d84s?

(ii) [Ar]3d%4s!

(iv) [Ar]3d!04s2
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( 4)
1241/ Or
%41/ Or
3+ oy 48 o e frn RgE @EERR W@ o4l 1+1=2
Ti(Hy0)e ™" 8= | PrRe e |
(Ti(H20)6 ] Write down the formula of the following
[Ti(H,0)]** is coloured. Give reason. coordination complexes :

(b) 3d e TEEE @THR RO o (i) GOlanE SREEES F AT (1) W
e gE @5 oA 1 TRRAA fmm v Tetraaminedisulphato cobalt (IlI) ion
ferat | 1%2+1%=3
Write briefly about catalytic properties (if) aF'FrE aFE DR F AT (1)
and complex formation ability of 3d Ammonium aqua pentacyano
series elements. cobaltate (III)

() RS w6 e wE (b) (i) [FeFg[’~ T% =epadm| craye! &t
grored e ferat | 1+2=3 B
What do you mean by lanthanide . _ _
contraction? Write about two conse- [Fer]. .15 h1ghl}{ paramagnetic.
quences of lanthanide contraction. Explain in the light of valence

bond theory.

71231/ Or
arw-REE @ EARS AR (i) Co(NH3)s Cl,-3 8 FCaierenam
sfast forn | 3 Gxil 2+2=4
Write down the ion-exchange method Write the probable isomerisms
for separation of lanthanides. of Co(NH3)s Cly.

UniT—II

3. (a) @ fRMEEA IUPAC A 41 1x2=2 Unt—II
Write dow.n the IJUPAC nomenclature of 4. (1) fF®s cva oW T STl o | )
the following : .
(i) [Cr(H20)4(ONO)2]+ Write down the main postulates of

. crystal field theory.
(ii) [Cr(NH3)g][Co(CN)g]

P23/1029 ( Turn Over )
P23/1029 ( Continued )

@ Scanned with OKEN Scanner



( 6 ) (7))

71291/ Or SECTION—B
Spectrochemical @fa @S Wbl 5 I ( Physical Chemistry )
feran 1 ( Marks : 26 )
Write a short note about spectro- 5. ws © s Shrear - Lnied

chemical series.
Choose the correct answer :

(b) fe@a cvg ©E ENE WRTASH E (@) &b #29-%Y RfFaR @ w%-SeeE O

GoIwE cRae d-SRfage e @yed | ' ° LS
2+2=4 The relationship between half-life
period and rate constant for a first-

Show crystal field splitting of d-orbital order reaction is

in octahedral and tetragonal fields in

the light of CFT. (i) t, =0-693 K,
2
' 0 ¢ _ 0693
) & (5w f9)-1 IR fe@a cra ol (i) 1y = 1
«f& (CFSE) ffy =l 2
Find the crystal field stabilization (iii) t%=0-0693

energy (CFSE) for d® (high spin). 1

(iv) S°[@3 918 7=y

71231/ Or None of the above
GI'a- (bR fapfed eoRe @bl 59 Gl ferxtl 2 (b) TR Armel ffres oFpmiee JRR @@
Write a short note on Jahn-Teller TRy 2o
distortion. The apparatus used in measuring
viscosity of a liquid in laboratory is
(i) 't foR
stalagmometer
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(ii) SBars foe foR
Ostwald viscometer

(iii) =TGR
pyknometer

(iv) SR QI8 T
None of the above

(c) AL O B A (TRd AR WD R
2 o @R SRS A A ?
A real gas shows ideal behaviour under
which of the following conditions?
(i) S% B
High pressure
(i) v Tt
Low temperature
(iii) TH TS

High temperature

(iv) G°A 418 T
None of the above

6. T ERA R @A ffor Ses fm - 2x3=6

Answer any three of the following questions :

(@ % TS ¥ @ frt | 2 e o )

Define mean free path. Write the
expression for it.

(b) S TR T HIF a WF b3 9 ol |
Write the units of van der Waals’
constants a and b.

() aA+bB—p fRfEwGR @ sfewsm
AFIICH!
r=K[A]*[BYY
2 Rismdr w9 fAde w90

For the reaction aA+bB - P, the
reaction rate is

r = K[A]*[BYY
Determine the order of reaction.

(d) s @, NITSIE oI AE PG 571 |
Show that surface tension is equal to
surface energy dimensionally.

(e) &R spaE = & qwio W 9@ o=
FHIN % fofGies 2 1 -3 : -3 HFISS (W
TR, (OB I e spons W i)
What do you mean by Miller indices? If
a crystal plane intercepts the three
axes in the ratio 2 : -3 : -3, then what is
the Miller indices of the plane?

7. S6] MR T@d o 3x4=12

Answer the following questions :
(@) St (o SRR o[ AT (TRA RPrE (@RI
TR SEY 4|

Write the causes of deviation of real
gases from ideal behaviour.
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(10 ) (11 )

(b) GG @ #eR-TEA REETR AR TEEEA (b) (i) @qea @
HRfEE pel e RS frsae T | Show that
Show that for a first-order reaction RT. 8
half-life period is independent of initial PV. 3 3

: c’c

concentration of the reactant.

(c) “@rmeEs @b oweE Arge i <@ rafe (ii) TR FAFEER  edfqe  TwmeM  As/E
afa F4l) e fera 5
Describe a method of determining Write the effect of temperature on

viscosity of a liquid in laboratory. the viscosity of a liquid.

d (i) ool forefea so@e aft 5g Gt a2
Write a short note on Schottky

* Kk &

defect.
(i) b ASH caFR A forat 1
Write the names of seven crystal
systems.
8. T A9 R @I @brR Tea o 5

Answer any one of the following questions :

(@ (i) <5 faSu-w= g Ewrzad frmt | falm-
@ fifFa, 24 - P ffFues smida
A GRS S FNEATH! My F4r) 3

Give example of a second-order
reaction. Deduce the integrated
rate equation for the second-order
reaction 2A — P.

(i) A5 AARAB) ToAeA =l | 2
Deduce Bragg’s equation.
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