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Answer All Questions Time:1holr

th -6.626 x lora .ts, R - 8.315 Jr(lmort, c- 3.0 x 10r ms{, N_ 6.023 x lr]zr mot-r)

l. (a) Show that the surface area ofan adsorbent is given by the following eqrution.

Surface area = V. N / 22.4 (Vrio / lrl)2/3 Where V_ is the volune ofthe liqLrid adscn.bate

required to form mono layer, V11o is the volume ofone rnole ofliquid a(lsDrbate and N

is the Avogadro number.

(b) Consider the following first-order surface reaction:

A.' ) e,"0.' 9r B,er

This reaction has a rate of 1.8 X loa mol dm'3 S-1. 
.fhe 

surface has a diru{xrsion of 1 t)

cm by 3.5 cm. Calculate the rate ofreaction ifthe dimensions ofthe two sides ofthc
surface were each doubled. (Assume that .\e is in excess.;

2. (a) lf two masses m1 and m2 arejoined by a rigid bar oflength r0 , show tl)at the m;rne,lt

ofinertia (I) = pre2 where p is the roduced mass.

(b) Given that ro = 156 pm and force constant (K) = 250 for 6Li reF, 
use the dgid rotator_

harmonic oscillator approximation to construct an approximate energy i]vel djagrarl
for the first five rotational levels in the v=0 to v=l vibrational states


