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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. wFe MAART W% $eq0o! A SRieq . 1x3=3

Select the correct answer of the following :

(@) o ST TS CFA TS dt o
e 2'a
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(b)

c)
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(2)

The configuration of d* ion under weak
octahedral crystal field is

. 4 _0
(i) t2g €g
. 3 1
(@) tZg €g
e .3 2
(iii) t29 €4

0.4 1
(iv) tag €g

TR @ BT A e e e ?

Which of the following is a weak crystal
field ligand?

(i) CN~

(i) CO

(i) F~

(iv) NHg

e @md  -ReE Tk Ram
(Xe]4f05d! 652 2

Which of the following elements has
electronic configuration [Xe]4 f 05g! 6527

(i) Americium
(i) Californium
(ii) Europium

(iv) Fermium

( Continued )

(3)

2. @R ERT R @A fvbR Seg 2x5=10

Answer any five of the following questions :

(@) IR0 I QA QRSP ARG I (@op
SRR

Explain that the most of the transition
metal compounds are paramagnetic.
(b) <B (NF R FroNeT AW WE a5 By |

Write the name and structure of one
macrocyclic ligand.
(c) CTEHES TCIHAT FRECAR M 7 |

Explain the causes of lanthanide
contraction.

(d) [Colen)z]®* R A e SR
FAACEMCART 507 JA 1 |

Draw the structures of optical isomers
shown by [Co(en)3]3* ion.

fe) Cr?* u® Cri*3 e @My o Rere
LIRS

Out of Cr** and Cr®*, which one is a
better reducing agent and why?
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(4)

R-fom wie o Pom wftm @ B2
SATOIRCA O1LF TwrRer |
What are high-spin and low-spin

complex compounds? Give one example
of each.

8. o eprad R e fefibra Tew o 3x3=9

Answer any three of the following questions :

(@)

(b)

(c)

Faffe @eriga TUPAC A forai

Write the JUPAC names of the following
compounds :

(i) [CoNH3)g][CuClg)
@) (Crien), CN),]*
(i) [(NH3)5Co — NH, — Co(NH;)s]Cls

AfTSTBE  feney IF @UEA7 @O TN

4IPR 17 g Pianed FLCIIR RO
iyean )

Wh‘at are ambidentate ligands? ShoW
their modes of linkages with an example:

(X3 L2}
CEMRSTRY Myme wree w@E (X2 +3-
ﬁmamnw.

‘The  common oxidation state of
lanthanides g +3.” Explain the
statement.
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(d) o™ I8 TG WGRS, [Ni(CO),] e
[Ni(CN)4 %3 8= am &1 |

On the basis of valence bond theory,
discuss the structure of [Ni(CO),] and

[Ni(CN),]%".

4. T R R @ PR Tes 2Y5x2=5

Answer any two of the following questions :

(@) [CrH,0)g]** @eobR R WEFT (R

Y Ao IR (TOIGR FIN AR ()
CFSE A, fds #311 1+%+1=2%

Calculate the number of unpaired
electrons (n), spin-only magnetic
moments () and CFSE in terms of A,
for the complex [Cr(H,0)g]%".

(b) wor© fRIART R @I @B @RS & (Gl
farar - 2%

Write a short note on any one of the
following :

(i) @foaa fod

Latimer diagram

(i) RN &

Spectrochemical series
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(6) ; (7)

(c) CFTq TS, SEFATH SIF Todardm ioa | SECTION—B
(o AR AR d-Ree oo @ weww 1 ( Physical Chemistry )
41 | SBFERE wWoa (@™ CFSE (A,)¥ W | ( Marks : 26 )
sofael woa (@ CFSE (Apy)9(F ©ied
e 1+1+%=2% 5. oo RARRA W% TEaC b SRie 1x3=3
On the basis of CFT, draw the splitting | Select the correct answer of the following :
diagrams of metal d-orbitals in
octahedral and tetrahedral complexes. (@) av-g% Rfemm ofe Faes wm T T

Why is CFSE of octahedral complexes '
(A,) greater than tetrahedral complexes :

(Arq)?

The correct unit of first-order rate
constant is

() moldm™

(i) moldm™3s™!

(i) s~
(iv) dm3 mol~! s}

(b) GEEEROR T TGRRE weR @ ol
TfIT AR NI W ?

Which property of liquid is measured by
stalagmometer?

(i AESl / Viscosity
(i) *P5= / Surface tension

(iii) A=W B / Vapour pressure

(iv) 9% / Density
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(9)
(8)
c) ffmm o Rdfw wd-Sem afem 3d
(c) ¢RI WS TR (o1 A Wa ARG 2 f S
Theb (;(irrectl e.xpression . for the most Describe the half-life period method for
probable velocity of gas is determining order of a reaction.
i (SRT &
M (d) v G B (R e wit)
(i) (SRT & Write a short note on (any one) :
M , () e e
.. (2RT\” . .4
(iii) 3 Miller indices
(i) 2RT)V“ (i) o TP
iv) | 2=
( M Liquid crystal
6. <o 2meard R e fofabR Tew famn 2x3=6 7. ©oR A R @ s Sew fan 3x4=12
Answer any three of the following questions : Answer any four of the following questions :

(@) Cor=q ofeama Yo TR fora o

Write two postulates of kinetic theory of
gases.

(@) N FRPICHT ToAoM 47 |

Deduce the Bragg’s equation.

| (b) I (TRF W [ AW (o e (=T

: Rl Rpffe (AR F1eIaR Seas 3
(b) ST TS BN e 141 | W SI 4D | o 1493
foran 1 1+41=2 |
. Define real gas. What are the causes of

Define coefficient of viscosity of liquid. deviation of real gases from ideal

Write the SI unit of the coefficient of 3 behaviour?
viscosity. :
. 26P/1331 { Turm Over)
26P/1331 ( Continued) |

_‘"“\ .



(10)

(c) RTINS TR/ *B5m R @B @l 7o
01

Describe a method of determining
surface tension of a liquid in laboratory.

(d) 4m-T R ofs samq oA Sojeime
1

Deduce the integrated rate expression
for first-order rate constant.

(e) ﬁﬁﬁswmmﬁmqmml

Write short notes on Sch
ott and
Frenkel defects, o

8. R I R @on @b T iy - 5

Answer any one of the following questions :

(@) (mememmmmm
A 3747 | 3

Discuss the effect of temperature on
surface tension of a liquid.

() R R wigmy faay | T 43 BF AT
R AR 2RI o | 2
Define collision number. Write the

expression of collision number for
Same molecyle.
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(b) ()

(@)

26P—1000, 1331

(11)

ORI TOR G9[FS THOR SR AL
e

Discuss the effect of temperature on
the viscosity of gases.

au-g  Rie oy-Siee AR
SFOR 8oqe M =q, (98 |

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

* % %
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