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CHEMISTRY

( Generic Elective/
Discipline Specific Course )
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( Transition Metals, Coordination Chemistry )
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Pass Marks : 21

Time : 3 hours
The figures in the margin indicate full marks
Jor the questions

SECTION—A

( Inorganic Chemistry )
. ( Marks : 27 )

/

1. ©% SeItt s Shereat - 1x5=5

Choose the correct answer :

(@) [Ni(CO),] @S 4Ft Ni¥ W ST T
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(2) ( 3)

' The oxidation state of Ni in the | (d) «fBaiRe R 4¥ EBR Y FNF T
compound [Ni(CO4] is . | The atomic number of first element of
(i) 2 , actinoid series is
ii) 3 | | (i) 57
(iii) O (i) 58
(iv) 4 (iii) 56
(iv) 60

(b) [Crlen);?* QRS Cr3 Wafl Y T ,
wEradn Hhe (Fge Fe(l)I fm i

The coordination number of Cr in the (e)
complex ion [Cr{en);]3* is W’J e TR
(i) 3 The low spin configuration of Fe(ll) ion
. in octahedral field is
(@) 4 s
. ) .
(ii)) 6 () 248
(iv) 1 ' (i) t5,e9
() &S Fmt PR TR T Cutd IR (i) t3ee]
a7

. 433
Which of the following electronic ) g%
configurations is correct for Cu*?

(i) [Ar]3d®4s° o
1 4s . ,
| : 2. @S fmt ey et
(ij) [Ar]3d%4s! ~ Answer the following questions :

(@ Fe** @i% Ni2* omeR Tagaw Regei Bt 2
) Write down the electronic configuration
(iv) [Ar]3d104? of Fe2* and Ni2* ions.

(iii) [Ar]3d104s0
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( 4) ( 5 )

&/ 0r 131/ Or
[Ti(H,0)g 2+ @oiht 381 TR woeftan | oS il WP @RI WS gt 2 1+1=2
[Ti(H,0)I** is coloured. Give reason. Write down the formula of the following
coordination complexes :
(b) 3d IS wBEE PR SEeeR  of
E g @ 9 I AR RAw o (i) @olaaEs SiRFEES’ FIFG (I11) ==
et 1%+1%=3 Tetraaminedisulphato cobalt (III) ion
Write briefly about catalytic properties " , , .
and complex formation ability of 3d (ii) TR G CIORER F'IACH (1)
series eleménts. Ammonium aqua pentacyano
’ cobaltate (III)
(¢ CTERS DT FE RFog@? 'R :
aor R forat 1+2=3 (b) (i) [FeFsP~ % wpadml @repel s
What do you mean by lanthanide TG TS i FI
contraction? Write about two conse- 3. . ) .
quences of lanthanide contraction. : [FeFg|”~ is highly paramagnetic.
: Explain in the light of wvalence
VIZ3l/ Or - bond theory.
R R EERRe R ,
SARFIDt Brt | - 3 (i) Co(NH3),Cly-3 = 81 WIS
Write down the ion-exchange method feran ., 2+2=4
for separation of lanthanides. Write the probable isomerisms
UNIT—II ' of Co(NH3), Cl,.
3. (o) TS WAIRRR IUPAC <IN 4 . 1x2=2
Write down the IUPAC nomenclature of Unmr—In
the following : 4
) » 4. (@) FBF cFa oW T AL/ B 2
() [Cr(H,0)4(ONOR* , ,
.. : Write down the main postulates of
(&) [Cr(NH;)s][Co(CN)g] crystal field theory.
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1231/ Or SECTION—B
Spectrochemical ¥ ¢*7S <5t 153,{ il ( Physical Chemistry )
Lot : ( Marks : 26 )
Write. a sthrt note about spectro- 5. ws S B S 1x3=3
- chemical - series. 3
Choose the correct answer :
A B S S (a) <O - RiGAR IR oG-SRl A
BRI RIS d-waRiee Retem ryeat | Iiiéx_umﬁauusnm P X o
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 m

the light of CFT. (i) t% =0-693 K;
. ‘ ; 0693
(€ & (&% 9)-3 IR fFEa cva el , @Yy =—%
=& (CFSE) 4y st C 2
0-0693
Find the  crystal field. stabilization (i) t, = %
energy (CFSE) for d® (high spm) ’ L
(iv) 1] Gble T~
- JEq/Or None of the above
wrS-GoR Rpfes eome @B 57 BRI Bratl 2 (b) R Arwel e AT WYY @A
Write a short note on Jahn-Teller TR X
distortion. The - apparatus used in measurmg
viscosity of a liquid in laboratory is
(i) @'weRoR
stalagmometer

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



(-8 )

(ii) SRS o' RBR
Ostwald viscometer
(iii) PR
pyknometer

(iv) <] Gore Iy
None pf ‘the above

(c) Wm‘atﬁwmmquﬁﬁ#m
TE TR PG wES AR wAfi?

A real gas shows ideal behaviour under
which of the following conditions?

(i) &% Bivt
High pressure
(i) e Gxest
Low temperature
(iii) T SRS
High temperature -

(iv) ST 9IS T3y
None of the above

6. W RIS R @it PR Saq fimt : 7 2x3=6
- Answer any three of the follow_ing questions :

(@) <TG I 43 7@ WAt | W AERIBIE Bt

Define mean free path. Write the
expression for it.
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(9)

(b) ©F TR T FIF a ¥ bI GIF fordt |
Write the units of van der Waals’
constants a and b.

() aA+bB->pP RiFGR 3w e
r = K|AJ[BY
TE R v Bdf 331

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

_ r = K[AY[BYY
Determine the order of reaction.

(d) S @, AIFSIR o AT “Prifs T |
Show that surface tension is equal to
surface energy dimensionally.

fe) WER MoiF W & @2 W 99 ©@=
HeN o fSHTEs 2: -3 : -3 ST @
IW@, OB SNEE R e Fida =1t
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. S ANQRT T - : 3x4=12
Answer the following questions :
(a) et CrEd BB o1 AR oA e |
IR S 1|

Write the causes of deviation of real
gases from ideal behaviour.
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(b) IS @ AIA-F RIFTR A@ S grie
ARITT ANToIT e9ge MSee 727 |

Show that for a first-order reaction
-half-life period is independent of initial
concentration of the reactant.

(c) NrFINTS B SR ATl NoTT @B NS
It =)

Describe . a method of determining
viscosity of a liquid in laboratory.

d 6 c’stfsﬁmr%ae«“af%sacﬁmﬁm 2
Write a short note on Schottky

defect.
(i) ¥ s @R [ frar) 1
Write the names of seven crystal
systems.
8. TN HIWRT R @t @b Tex f - 5

Answer any one of the following questions :

(@ (i) <o wSw- i Sags fm | RSy-
&Y RiemR, 24 - P RfFrass wmide
AW SRlere afS FNEIG Ny w211 . 3

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

(i) o ANFIAB Gotet 5 | 2
Deduce Bragg’s equation.
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(b) () "I A
Show that

RT,
F

<
w| oo

(i) SR ArTOR SIS THOR  FOR{
R forar

Write the effect of temperature on

the viscosity of a liquid.
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