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Total five (05) Questions
This paper consist of
Answer one (01) question from Part - A, one

01)

s/
WG e anD e QLD R (2 )

Uva Wellassa University, Sri Lanka
. End Semester Examination — July 2010
SCT 234-2 Advanced Chemistry

o . Time: Two (02) hours

three parts (Part — A, Part — B and Part — C)
(01) from Part - B and one (01) from Part - C

Universal gas constant, R =8.314 7 K mol”’
Boltzmann constant, k =1.3807 x 10 JK !
Plank’s constant, h = 6.626 x 10 4 m? kgs"
Avogadro constant, Na = 6.022 x 107 mol -
Faraday’s constant, F = 9.6485 x 10* ¢ mol””
Velocity of light, ¢ =2.998 x10% ms"

Part— A
_ Q 0O Hy -
0X = .\\C———C// ' en = PN /NHZ
-0 o Ha

Write the TIUPAC names of the following coordination complexeé.
i, [CoCl(en)(NHy);l
ii. [Zn(en),]Br,
i, [Cr(NHp)el[CuClL)s

a.

(15 marks)

(en)(NH,),] and name the isomerism type.

" b. Draw all possible isomers for [CoCl,
' ' (20 marks)

c. ’Using molecular orbital diagrams briefly explain the following observations.

i.  Colour of a solution of [CI(CN)6]4’ jon appears in orange whereas a solution of

[C1'(H20)6]2+ appears in violet.
ii. [MnF6]4' is found to have 5 unpaired electrons whereas [Co(NH:.;)G]3+ found to be

diamagnetic. |
(20 marks)
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f
d. The colours observed for the four complexes of metal jon M**, [M(en)3]3+, [M(ox)s]
[MF6]3', and [MI6]3', are blue, green, violet, and yellow. Match the colour to the complex

orange
600-640 nm

red
640-700 nm

yellow
560-600 nm

violet
400-450 nm

green

450-560 nm

blue
450-480 nm

(20 mark%

e. A compound has a traditional formula PtCl,.4NH,. When 1.0 mol of the compound is
dissolved in water and AgNO, is added to the solution, 2.0 moles of AgCl precipitate \

forms immediately.
i.  Write the structural formula of the complex

ii.  Write the IUPAC name of the compound.
iii. What is the coordination number of Pt?

(25 marks)
02. a. Write small accounts on any three of the following, giving examples.
i. a—decay _ o
ii. PB-—decay ' ' " ‘ﬂ
iii. Nuclear fission reaction \ '
iv.  Applications of radioactive chemicals. (
" (30 marks)|
b Draw a diagram to 111ustrate how binding energy per neucleon varies with the mass
—— o ——- — pamber;——— - - -
(20 marks)
c. Identify the missing nuclide form in the following reactions.
i 235U+ m- BMo+ ? +23n
ii. Al+ 4H€ —)7+0n
iii. _235U +n - ¥cs4? +2
1V 235U+ on — 9Y+7 + 30
(20 marks)
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The B - activity of 1 g of carbon from the wood of a recently fell tree is 0.26 Bq. If the
activity of 1 g of carbon isolated from the wood of a n Egyptian mummy case is
1.6 Bq under the same conditions, estimate the age of the mummy case. Half life of “C
is 5730 years.

Becquerel (Bq) is a unit of rad10act1v1ty, defined as the quantlty of a radlonuchde that
undergoes one decay per second (s~ h.

: , (30 marks)

Part-B

Sketch the 'H-NMR of the Compound A showing the distance from TMS, relative areas
(integration) and multiplicity of the signals.
Draw the ®C-NMR for the Compound A

o)

~

0
Compound A

(100 marks)

Deduce the Structure of Compound B(CsHuBr) having the following spectral data, 'H-

NMR 351 (t,2H), 1.75 (dt,2H), 1.62 (m,1H), 0.91 (d,6H); MS m/z 43, 71, 135, 137, 150

and 152.

Account for the MS peaks at m/z 135 and 137.
- (100 marks)

Part—C

A hypothetical compound Phas following properties.
e Its boiling point is 300°C.
e Its melting point is 100°C.
¢ Solid Pis denser than liquid 2.
e _ The triple point of Pis 90°C.

1. Sketch the phase diagram of 2.

il.  Label the regions of the phase diagram.
(25 marks)
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b.

Use the following phase diagram to answer following questions.

05 IO 900°C
e 800°C
..................... 750°C
L TN SRR N AN DR 680°C
e 640" C
A X(B)=0.25 B
i, Label all the phases present in each regions.
ii.  What is the melting point of A?
ili. 'What is the melting point of B? ' ' ,L«-
iv.  Write the formula of any compound formed. f
v.  Are any eutectics formed by these compounds? If so, estimate the composition
and eutectic temperature.
(20 marks)
A schematic representation of Ag-Pd alloy Phase diagram is as follows;
A A '
T T
Liquid '
‘ 1552°C
962°C ' ‘
. Solid
Ag Pd
i Name each coexistence line and write the equilibrium it represents.
ii.  With reference to the phase diagram explain how you purify 50:50 Ag — Pd alloy.
(55 marks)
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