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EASTERII UNIVERSITY, SRIS

FIRST YEAR EXAMINATION IN SCIENCE

SECOND SEMESTER 2012-2013 (August/September-2015)

I STEREOCHEMISTRY AND KINETIC MOLECULAR TIIEORY
(ProPer)

all questions Time allowed: ONE Hour

may find the following data useful

Avogadro conslant (Na):6.023 x 1021mol-l

Electron charge (e): 1.602 x 10 re C

Faraday constant (F)i 9.648 x 104 Cmol''

cas constant (R): 8.314 JK'rmol'r

Planck's corstant (h): 6.626 x 10 
3a Js

Rest mass ofelechon (m.): 9.1 x 10'31 kg

Velocity oflight (c): 3 x 108 ms-r

The use of a (non -programmable) calculalor is permitted
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L aJ it D;aw llrr 'lrlLrlure ollllc lnllosing eonlprrund' ']d lll.'rpret lhrir R S

(wlr(-rc Prescnl' '

a) (R)-2-bromo-1-butandl

b) (S)-1,2-dichloropenlane

c) (2R,3S)-2-chloro-3-pentanol

d) (2R.3S)-2,3-dibrotroheptane

ls it theoreticaliy possibie to separate the pair of compounds below

Explain brieflY.
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b) i) Give reasons and indicate ihe most

of the lbllowing comPound (Your

inleractions that contdbute to the total

- (15

stable conformation ofthe t$'o possible ch

answer should inciude thc various

shain of each conformation)

(15

L'nartiomcrs, diastercomers,
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of compoundsii) Are the follo$ing Pairs

compound?
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b.
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c) A solution 01 2.0 g ol (+)-glyceraldehyde in 10.0 mL

polarimeter tube. Using thc sodium D line. a rotation
Calculate thc specific rotation oI (+)-glyceraldehyde.

(20 marks)

a) Consider the moiecule below. What is the maximum number of methyl groups that can be

in the equatodal position in the same time? Explain by drawing stable chair conformalions
ol the molccule.

.cH"

CH: (10 marks)

givcs only the compound C whcreas the Er eliminationlixplain why E: elimination of B
ofA docs not give any product.

c) Considerilg a certain mass of a gas enclosed in a
temperature. Dedve expressions for,

lr,
of \i?ter was placed in a 1 dm
of 1.74o was observed at 25'C.

C
(30 marks)

cubic box of length I at a fixed

b)

Me. I y6
Hi-'/ \-'H

i.'Ihe total change of momentum per second on onc face of the box duc to one

molecule only.
(15 marks)

ii. The total change of momentum due to impacts ofall the molecules on all faces

ofthe box.
(15 marks)

iii. Show that
2

PV: I nNC
3

Wlere.
V- voluDc ('l'rhe cube '
P- pressure of drc gas

m- mass ofone molecule
N- total nrunber ofgas molecules
C- veiocity ofa molecuie.

( 15 marks)

iv. Calculale the root mean square velocity of an He moleculc at 30 0C and 76 cm

Hgprcs5Jr({TocmHg lalm l0 Pa: lPa lNm':He 4)
( l5 marks)


