Uva Wellassa University, Sri Lanka
.| End Semester Examination — March 2011
SCT 231-1 Inorganic Chemistry

Time: One (01) hour

Total three (03)' questions
Answer all questions.

Avogadro constant, Na = 6 .022 x 10 2 mol

Electron charge (€) = 1.6022 x 10~ C

Electron mass = 9.1095x 10-% g

Universal gas constant, R =8.314J K T mol
Boltzmann constant, k = 1.3807 x 107 JK ™
Plank’s constant, h = 6.626 x 10 m” kg s™
Faraday’s constant, F = 9,6485 x 1 0* Cmol™
Velocity of light, ¢ =2.998 x10* m 5™
Proton thass = 1.67252 x 10 - *g

Neutron mass = 1.67495 x 10-*g

orange
600-640 nm

red
640-700 nm

yellow
560-600 nm

green
450-560 nm

* violet
400-450 nm

blue
450-480 nm

The abbreviations given are;

~_ NH,
O
o
0
01. a.  Write the IUPAC names for the following coordination complexes.
i Na,[Ni(CN),]
ii. [Mn(en),l,]CI1O,
iii.  [Co(NO,),(NH,);]
b. Write the chemical formula for each of the following complexes.

i. tetraammineplatinum(II) amminetrichloroplatinate(II)
ii. diamminebis(ethylenediamine)cobolt(III) chloride

c. The d® complexes [Ni(CN),]™” and [NiCl,]? are square planar and tetrahedral
respectively. Will these complexes be paramagnetic or diamagnetic?
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d. Draw all possible stereoisomers for each of the following complexes. Label the
diastereoisomers as cis or frans. If no stereoisomers are possible, indicate this fact {

and draw the only structure possible.
i [Ni(NH,),Cl,] (square planar)

+

ii. [Fe(en),Br,]

e. The colours observed for the four complexes of metal ion M**, [M(en)s]**, [M(ox)s]>;
[MFg], and [MIg]*, are blue, green, violet, and yellow (colours are not in order). |
Match the colour to the complex.

(40 marks) '

02. a. Define the following terms.
i. Isotope

ii.  Radioactive decay

b. Write balanced equations for the following nuclear reactions:
i.  Fusion of a beryllium nucleus with an alpha particle (resulting in the formation )

of a new nucleus and emission of a gamma photon).

ii. Proton capture by a nitrogen-14 nucleus (resulting in the formation of a new

nucleus and emission of a gamma photon).

iii. Neutron capture by a nitrogen-14 nucleus (resulting in the formation of a new

5
A

c. The carbon-14 decay rate of a sample obtained from a young tree is 0.260

nucleus and emission of a proton).

disintegration per second per gram of the sample. Another wood sample prepared
from an object recovered at an archaeological excavation gives a decay rate of 0.186
disintegration per second per gram of the sample. Half life of *C is 5730 years. What
is the age of the object? | -

d. ‘Write a short account on one of the following topics.
. Nuclear power generation. T

ii.  Carbon dating,

(40 marks)
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03. a Write the IUPAC name of the follovﬁrig dfganometaﬂic complexes.
i [OsEt(NH,);]C1

11, Me,P
Ny
\ /
Ru

. | \PMez
B - I Mezp .

b. Determine the haptocity of the organic ligands in the following complexes.

PMez

i,

i [(n’-CHy) W' -CH,)(CO),)

C. Write a short account on “Applications of organometallic complexes”.
(20 marks)
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