Answer guide for | - . ‘ il

CHU 2124 - Physical Chemistry I il
2006/2007

Assignment Test I

( All references are to Part II and Part 11 ’of your study material) !
1. (a) (i) (o) Raults law , i

PA = XAPOA

P = partial vapour pressure of A
Xa = mole fraction of A T
P° = pure vapour pressure of A '

(B) Daltons law

P=PA+PB
PA=X’AP ‘

P =Total vapour pressure
X’ 4 = mole fraction in the vapour phase

(v) Phase rule | _ , ' | ‘

. F+P=C+2

F = Number of degrees of freedom
P = Number of phases
C = Number of components

(ii) Refer Fig. 3.1(Page 36/ Part II)
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(iii) Pg = XgP°, Pa = XaP°A | ]

P =XaPos+ (1-Xa)P%

2x10°=04x3x10°+0.6 x P
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P°s=1.33 x 10’ Pa




(i) Xp=0.6
Also Po =X'sP

04x3x10°=X,x2x10°
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(b) (i) Similar to Fig. 2.9 ( Page 33/Part 1)

(i) Fractional distillation : pure X and the azeotropic mixture (as the distillate) can
be separated out

(iii) Constant boiling mixture, the composition of the vapour phase and liquid phase
are the same on BOILING.

" 2. (a) (i) Refer Part III

(i)A=E.Cl

A = Absorbance

£ = Extinction coefficient
C = Concentration in moldm™
1 = length in cm

() (i) [o=9.5 X 10" wm™, Area = 1.0 em? = 1.0x 102 x 107 m?

a=10"m?
A=10nm=10x10°m
=10%m
t=2s
lat = No. of photons = 9.5x 107 x 107 28
hy 6.63x 107 x -3—’—‘—}89—
10
_19x10°
"~ 20.89
~0.9x10°
=~9.0x 10°
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(1) /=100mm=10cm;:  C=0.01 ‘mol dm

h=95x10°wm?; hv=6.63x10*x 3 x 1016

3x%10" x 6.63x%10™ x3x10'

[=
1.0 x 60
Iz?j' 6'63 x 107 wm™
60 ‘
A= -—,Iogli- = —log[g X663 | 107 +9.5 x 10‘5] '
A=1098 °
S E = —— = 198dm mol " em™!
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Assumption :

The dnpole moments are estimated based on the vectorial addmon
y” U+ U+ 2u11:Cos 6

Ortho
L -(04) + (1. 57) +2(O4)(1 57) Cos120°
=0.16+247-2%x0.63x %
=2.63-0.63= 2.0

4=~2.00 ~1.41D

Similarly,
for meta, 4 =.2.63+0.63 =+/326 =1.80D

forpara, p=04+157=197 D




