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BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination
December, 2022

BCHCT-137 : COORDINATION CHEMISTRY,
STATES OF MATTER AND CHEMICAL KINETICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt any five questions from Part A and
any five questions from Part B on separate
answer-sheets. All questions carry equal

marks.

Part—A (Marks : 25)

1. Why are the atomic radii of the elements of
third transition series much smaller than

expected ? 5

2. Which of the following ions is colourless and

why ? 5
1 Cu*
(1)) Niz+

P.T.O.
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What are lanthanoids and actinoids ? Why are

they so called ? 5

(a) Explain with a suitable example how
bridging ligands are named in coordination

compounds. 3

(b) Write the formulae of the following

complexes :

(1) Pentammine (nitrito-KO) cobalt(III)

chloride 1

(1) Dichloridobis (1, 2-diaminoethane)
rhodium(III) ion 1

Explain with suitable examples the inner and

outer orbital complexes and predict their

geometry and magnetic behaviour also. 5

What are the factors affecting the magnitude of

crystals field splitting energy ? 5

Explain Jahn-Teller effect 1in the d°

configuration of CuCla. 5
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Part—B (Marks : 25)

8. (a) One mole of gas A is mixed with four moles
of gas B. Calculate the mole fraction of the
gas A. 1

(b) On the basis of the assumptions of kinetic
theory of gases, derive the following
expression for the pressure of a gas : 4

zlmNu‘2
3 V

9. (a) Calculate the root mean square speed for
the molecules of oxygen gas at a
temperature of 500 K. Given : M» (0O2) =
0.032 kg mol-1). 2

(b) Arrange the following gases in terms of
increasing values of average speed of their

molecules at 300 K : 3
Hy, Nj, Oy

(Take the molar mass of the gases as 0.002,

0.028 and 0.032 kg mol-! respectively).

10. What is the effect of temperature on the
viscosity of a liquid ? 5

P.T.O.



11.

12.

13.

14.
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What are the seven primitive unit cells in
crystals ? Draw any one of them. 5

Give the classification of stoichiometric
defects. 5

(a) What 1is half life of a reaction ? Give
expression for the half life of a second order
reaction. 2

(b) Derive the integrated rate law for a first
order reaction. 3

For the following reaction :

2A + B —> products

the 1initial rates for different 1initial
concentrations of A and B were determined.

These are given below : 5
Initial
[A]o/M [B]o/M
rate/ms-1
0.10 0.05 1.3x 104
0.10 0.10 2.6 x 10+
0.20 0.10 1.04 x 103

Calculate : (1) the order of the reaction with
respect to A and B, (11) overall order of reaction,
(111) rate constant.
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1. I "eHo goft & qll s wEifvas e
araferd A 9 ogd € %9 & Bt § 2 5

2. frefafed sl § 9 SF-91 ¥EH g § @R
i ? 5
1 Cu*

(1) Niz*

P.T.O.
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%Y I8 fem S © 7 SeE giEd
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qT— (31 : 25)

(F)T A TF Hidd * 19 B 91 Al
iy fufyd foran Tm 9 A% fou |5 o1
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(@)TE % epfa fagra =1 SfEuRomet &
YR W T % @ & fou Fefared

STeh Sd TS : 4
p= 1 mNu 2
3V

9. (F)500 K W 3ifdiisH 9 & oropsii & fog
oM W a9kl HM Ufeefod
HifSq| 2
(& & : Mn (02) = 0.032 kg mol-1)

(@) frefafad TE @ 300 K | Sl eiea
aTell % 9gd U ShH H HAfed HifeT : 3
Hy, Ny, O,
9 & HioR SoFHH HAI: 39 YT ©
0.002, 0.028 T 0.032 kg mol-!
10. S8 H1 TIAEA W AYHHE HT FA YA B

g2 5
11. et & 91 9iA gfe 9 w9 8§ 2
STH § fordll weR w1 oo STl 5
12. Wigferarifesn Ffaal o1 =rffertor sifsuy 5

13. ()Tt erfafemean 1 end-amg @0 et ® 2
& fgida wife sifuafsear & fau std-o1yg
H1 FSeh darsd| 2

P.T.O.
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(@)ggm wife ifafsrean & fau guesfad K
IO Sl I HITT 3

14. fr=fafaa sifafea = fau .

2A+B — 3dIK

A d B & fafy= emfraes wsaed & fau
Afufer =t 7 W o1 fuior fean

g O T TR © 5
[A]o/M [Blo/M AR
Wms!
0.10 0.05 1.3 x 104
0.10 0.10 2.6 X 10-4
0.20 0.10 1.04 x 10-3

T eAhel & MUR W f=fafed + ufewfed

Hife

G) A 91 B & foau sifufsar =1 «hife
(i) SAfRaT HT FHa wife

(iii) <X TeerIe |
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