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Universal gas constant: R =0.082 aim 1 =8.31 J

mol K 0 mol K
Atomic weights: H =10~ C=12.0 ~ N=140 ~ 0=16.0 ~ (/=355
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1. The latent heat of vaporization of water at 100°Cis40.6 —]E% and when 1mol of water is
mo

vaporized at 100°C and 101KPa pressure, the volume increase is 30.19dm’ . Calculate
the work w done by system, the change in internal energy AU, the change in Gibbs
energy AG and the change in entropy AS. (20%)

2. Initially at 300 K and 9afm, 56 g of nitrogen gas is operated successive for the following
state:  State (1), it is heated at constant volume from 300 K'to 400 K. State (2), it is
expand adiabatically against a constant pressure of 4 afm from the state (1) until
equilibrium is reached.

Assume the nitrogen gas to be ideal with C, =28.40+0.22x 1077, where the unit is

CP(—%) and 7(K).Calculatethe w » ¢ ~ AU and AH along each state. (20%)
mo

(8]

A7
The Joule-Thomson coefficient 4z is defined as y= (C [j
H

or
. . Vl—al)
(a) Show that the Joule-Thomson coefficient 4 can be writtenas u = T where
“P
o= i[?ﬁ) is called the thermal expansivity.
y\orT ),
(b) If equation of state takes the form P(} —b)=RT . Show that the x can be written as
b \
= 20%
H c. (20%)

4 Consider the irreversible of second-order reaction 24+ B — P. Therate of reaction can

. dx . . ,
be written as e kC ,C,, where x isthe change of the concentration of P during the
t

reaction (7 > 0 ). Suppose that at the beginning of the reaction (7 =0 ) the concentration of

A, B and P are C,,#C, #0 and C, =0.Derive that the reaction 7 is given by
{= ! ~In(2 - Cao
k (2CBO - CAO) 2CBO

5. Determine the mass percentage of carbon tetrachloride (CC/, ) in the vapor phase at

) for x:%i and 2C, >C,,. (20%)

equilibrium ina 1:1mol ideal solution with trichloromethane ( CHC/, ) at 25°C . Assuming

that the vapor pressure of pure carbon tetrachloride and trichloromethane at 25°C are
114.57orr and 199.17orr, respectively. (20%)
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