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AL (53%) Titration of 50000 mL af 0.05251 M Na,C.0, required 38 71 ml. afa

polassium permanganate solution:

IMnOy + SHC,0: + 6 H' —+ 2Mn® + 10 CO, + 8HL0

Calculate the malarity of the KMn0, solution

AZ (T%) The arsenic ina 9 13 g sample of pesticide was converted to AsO,™ and
precipitated as Aps AsQy with 50 00 L 002105 M AN, The excess AR was
then tirated with 4 75 mL of 0 04321 M KSOUN  Caleulate the percentage of

AUy m the sample.

A 7% lrondTHY reacts with SCN 1o form the red complex, Fe{SUN) (a) Please
sketch a photometre ttration curve for Fe(l11} with SCN" fun when a phutomeler

with a green filter is used o colleet data. ) Explain why is a green filter used?

Ad {6%) Why are the liquid stationary phases of gas-chromategraphy often bonded
and cross-linked?

4% L1 Draw the molecular structure and determine the pount group Lor each of the following species
(a)  PFg (b) H;0-

4 12 Choose and explain
F2a Which is paramagneric?

Ca ar B
[.2b Which ligand 1s the stronger field ligand®
Ha ar LH-
1Ze Which would be expected 1o be more intense elecirome transitons?
jfﬁ.gg —r 3ng in MiClg3- ar 3'I'| — 3Tg n i‘*{JCJqE' (tetrahedral)

6% 13 Determine the number of unpaired electrans and e crystal Gcld stabilzation eneray for each of

the following.  (a) [FE[FN}{,J} (b} [CoFgld-

3% 14 Which of following configurations are :,xpeu,led Taho-Teller distortions m an octshedral field
(a) d3 (L) d9iLS) (c) d? (H5) (d) dB (L8] (e)d” (H8)  (fy a¥ {2 d¥

a1y Fnd an organic fragment isolobal with Mn{CO)s

(&g 7 R %)
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P.1 Please explain the following terms: (10%)
(a) photoelectric effect
(b} Heisenberg's uncertainty principle
(c) orbital
(d) Pauli exclusion principle
(¢} ionization energy

P.2 For the reaction between gaseous chloring and nitric oxide,
ZNO + Cly; — 2NOC)
it is found that doubling the concentration of both reactants increases
the rate by a factor of eight, but doubling the chlorine concentration
alone only doubles the rate.  What is the order of the reaction with
respect to nitric oxide and chlorine? {6%)

P.3 One mole of an ideal gas at 300 °K expands isothermally and
reversibly from 5 to 20 liters. Please calculate the work done and
the heat absorbed by the gas. Whar is AE and AH for the process?
(R=1987calmol ' K™  (9%)
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Q-1 Give the major product for each of the following reactons. (d5E)
Pk H*
CHaOH + -
o
(b @NOE 1y 5n, HCI
2] NaMG,, HC
-2 Arrange the following guantities in the order of decre using {49%)

{a) Basicity: (1) CH3yCONH, {2} CHaMI; {3} CyllsMH,
(b} boiling point: (1) CHyCHACHSCHS () CHCHLCHCHALOH 03 CaH0C-H

-3 When benzene is treated with propene and sulluric s, two dilferent imonoalkylanon products are

possible. Diraw their structures. Which cne do you erpect o be the mujor prodoct? (4%

O-4. Explain each difference in reachivily toward nucleaphiles, (4%
{a) Esters are Jess reactive than ketones
(b} Primary alky] halides are less reactive than teriiary alkyl halides

0-5. Menthyl chloride reacts with sodium ethoxide in ethyl alcohol w give u single product ws shown. By
vontrast, menthyl chlonde is treated with 80% agueous ethanol give an addinoral, major, product us shown.
Explain. 4%

Euy | E1DH

el

EtH ¢ HaO

-

Q-6 Compound A, C4H 0, is oxidized with POC o compound B which gives a positive Tollens'test und
his o sirong IR band ut 1725 caine!. The 'H NMR speclium of compound A is shown below. What are the

struciures of compound A and compound 1. 1 (3%
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