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1. (30 %, 15% for each) Van der Waals gases obey the following equation of state (van der Waals equation):
RT a

Where a, and b are coefficients, R is gas constant ( 8.3145 J- K™ - moI™"), 7 is molar volume ( ), T
is temperature in unit of K and P is pressure.

(a) (gg) indicates how internal energy changes with the change of volume under constant temperature and it
R
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where P is pressure, T is temperature and V is volume. Show that (ﬁ = ‘Z:
T

obeys the equation shown below:

for van der Waals gases.

(b) The change of the jnternal energy U could be represented as following:
ou au

av=(2) ar+(5-) av
Calculate AU, for the isothermal reversible expansion of 1 mole argon (Van der Waals coefficients :

a = 1.337 atm L? mole™%; b =3.20x10~? L mole™") for an initial volume of 1.00 L to 24.0 L at constant

temperature of 298K.

2. (20%) The molar heat capacities Comm (unit: J-K .mole™) of N; at constant pressure obeys the following
- relation with temperature: €, = a+ bT + % ‘where T is temperature .
and a=2858]-K " mole™,b =377 X 10 °-K 2-mole™ and ¢ = —0.5 X 10°]-K-mole™
The change of molar entropy due to the change of temperature under constant pressure is as following :
Tf Cpm
AS,, = f —dr
T: T
What is the change of molar entropy of N> when it is heat from 298K t0373K.
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3. To calculate
,  2tan?
(a) (5%)lim ———

x-0 1—cosZx

(b) (5%) li;lgo(w/nz +n—n)
(c) (5%) lim —=B%)

x—+0oo In{ x—In )}

4. To calculate
3=
(a) (5%) )7 Isinxldx
(b) (5%) [ e~V* dx

© 5% J; [ ‘i;ydydx

(d) (5%) f_aa f_jgl_f;z—.,/ 9—-x2—y2dydx

5. To calculate the following statements.
(a) (5%)Determine the area of the region enclosed by ¥y = 2x2 and vy = —3x%+5

(b) (5%)Let A be the area found in question a. Determine the volume of the solid obtained by rotating area
A around x-axis

(c) (5%)Determine the volume of the solid obtained by rotating area A around y-axis




