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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
Jor the questions

SECTION—A
( Inorganic Chemistry )
( Marks : 27)
1. e s v Teh A S - 1x5=5
Choose the correct answer of the following :
(@) [Colen),Cly]" SIFHE® Cod &R E X'T

The oxidation state of Co in the complex
[Cofen),Cl,]* ion is

Q) 2 (i) 6 (iii) 3 (i) 4
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(b) Wﬁm@mﬁtcﬁm@wﬁ%ﬁwﬁ@
T T ?

In which of the following complexes
geometrical isomerism is not possible?

(i) voEaeH A
Tetrahedral complex
(ii) SRFARE QA
Octahedral complex
(i) fcwAPR A
Square planar complex
(iv) €T <ore TH

None of the above

() wewwew e c¥ae Mn (IIF T gl
Jegan RPN (R

The high spin configuration of Mn (IIl)
jon in octahedral field is

() tygee,e

(ii) t2gs eg;

(iii) tzg" e

(iv) t2g2 € 2

g9
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(b) o fal @R (e wRfeE e

(c)

22P/1310

R = ?

In which of the following complexes
geometrical isomerism is not possible?

(i) soFAeE AN

Tetrahedral complex

(i) TR (A
Octahedral complex

(iii) Jdfcwae ast

Square planar complex
(iv) €T Tore T

None of the above

ey -ghs cwae Mn (IR % T
sreraan RAUPTH (TR

The high spin configuration of Mn (III)
jon in octahedral field is

(l) t2 g3 e 92
(i@ trgeq
(ili) t2g4 ego

(iv) t2gg €2
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(b) SRR RIS S A AR WS
o1 TP o |

Give the difference between ionization
isomerism and coordination isomerism
with examples.

© IR TREE AR e[e ST DA
4

Discuss briefly about spectrochemical
series.

(d) EFTRE R @AY pIE o @
Sferear - ? IRM FI

How are the magnetic properties
of complexes of d-block elements
determined? Explain.

3. R PR R @ PR TR f 3x2=6
Answer any two of the following questions :

(a) CECEARS ALIOA ~RIMERR foren |

What are the consequences of
lanthanide contraction?

(b) GRS F IfRTRT AT (fer e fBH
of1ef3s fora |

Give three points of differences between
lanthanides and actinides.
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(@ coar o R TR Sy w1 |
Give three applications of Latimer
diagram.

4. wmﬁaﬂmﬁﬁi’mﬁm: 2x2=4

Answer any two of the following questions :

(@) &=TS o (Qorreq IUPAC R} SRR sy forqr
(R o gt - '
Write IUPAC names of the following
(any two) :
() K3[Fe(CN)g]
(@) [Co(Br)(NH;)5]SO,

(i) [Pt(Py),][PtCl,]

(). [Colen),Cl,]*  wmmq RBRe e
ARG JT |

Discuss the stereoisomerism  of
[Cofen), Cl,]* ion.

€ e o TS [Fe(CN) |1 b
S PIRH f I 901
Explain the structure and magnetic
property of [Fe(CNJg]*~ in the light of
valence bond theory.
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5. oo oIS R @ R Tes fn 3x2=6
Answer any two of the following questions :
(@ Ffrea cva o) R wis PR wiwadn
fircsa cvae d-SRRoeR Remm oryedt |

Write a short note on crystal field theory
and show the crystal field splitting of

d-orbitals in an octahedral crystal field.

(b) T&@a cFq SR TS FeFg~ QR o164
GF FIR 4 SCEDAl 9 | ,
Discuss the -structure and magnetic
property of Fng ~ in the light of crystal
field theory.

(c) woa @MIR B @RA FRG 527 TarR
[ I

Why do coordination complexes exhibit
colour? Explain with examples.
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SEcCTION—B
( Physical Chemistry )
( Marks : 26 )

6. 7 Teh I Sforeqy - 1x3=3

Select the correct answer :

fa)

()

22P/1310

4N T RS I s7 070 7

The unit of rate constant of first-order
reaction is

(i) mol L1
() Lmol™!
(i) S
(iv) s™!
TR RfSw rrz TR oot ' b1 TR
CRF TR (P SRFTS ART A 2
A real gas obeys the gas laws under
(i) T w9 '
high pressure
(@) A Txeor
low temperature
(ifi) % Tyew
high temperature
(iv) SR] GBI T
None of the above
( Turn Over )
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(c) <1 (R TS ©%=1 BT B} AR IR A

The rise of a liquid in a capillary is
due to

(i) T
osmosis
(i) A=
viscosity
(iti) “PoR-
surface tension
(iv) SR 9ble ¥/

None of the above

7. &1 RN R @ PR e i - 2x3=6

Answer any three of the following questions :

(@) R @I () B2 Co, @ I@
I BIF (Z) I Blo| @1d ST
1 (273 K Tawme) |

What is compressibility factor (Z)? Draw

the plot of compressibility factor (Z)
us. Pressure for CO, at 273 K.

(b) JT FRNFAMET Sotoyy w7 )
Deduce Bragg’s equation.




(9)

@ RiEFme o7 fRdfm @ -8 o7 @
I T

Describe the half-life period method of
determining order of a reaction.

(d) SRR STES] BNFT F Al | R ST Gy
PRI STl g R @ RS
IMTR AT GOl g A B o
Define coefficient of viscosity. Write the
SI unit of it. Write the name of one

apparatus used in laboratory for the
determination of coefficient of viscosity.

(e} (s @
Show that
PCVC
RT,

=3
8

(N aaw wre 78y Fvg R[iews Taga faan)

Give the examples of first- and second-
order reactions.

8. &R 2R R cowen wikbR Tee fawy 3x4=12
Answer any four of the following questions :

(@) ©F TR IR £ a F bT G- foan

Write the significances of van der Waals’
constants a and b.
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(b) TS TS 1% K T oS S AW SO o
o SO YR IR S FI

Define mean free path. Discuss the
effect of pressure and temperature on
mean free path.

() ARG 1 ST P PR =fS 3fq
3401

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

(@ e e W B 3@ 2 I @3 s oo
e oF RRTEe 2:2:3 wes x
I@, (o@ TR RER pen Ry w11

What do you mean by Miller indices?
If a crystal plane intercepts the three
axes in the ratio 2:2:3, then what is
the Miller indices of the plane?
(e) aum @R Rfgrm
A — RisFmers sm
A SRfere fEINFIND! fefa a1y

Deduce the integrated rate equation for
the first-order reaction

A—— Product
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9, O IR R @i @B Bey 5

Answer any one of the following questions :

(a) (i)wﬁm*r%mﬁsamm
ﬁwwmaﬁﬁmﬁm%
mﬁwwm,ml 3

What do you mean by activation -
energy? How can the activation
energy of a reaction be determined
by using Arrhenius equation?

.(ii)arwﬁmﬁwewa%rwm

foran 1 2
Write a short note on Frenke]
defect. :

() () 300 K%«wwﬁzmwiawaﬂ{a
Q9 Refr w111 3

Calculate Vthe root mean square
velocity of oxygen molecule at 300 K.

(@) T AS® AT B P By ¢ 2

Write two postulates of kinetic
theory of gas.

LA % 2
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