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. Explain the following items: (a) Boyle’s law (b) ideal gas (c) law of corresponding states (d)

colligate properties (e) phase rule (15%)

. Calculate the average molar mass of air at sea level and 0°C if the density of air is 1.29 kg m>.
(5%)

. The heat of vaporization of water at 25°C is 44.01 kJ mol™, and the equilibrium vapor pressure
at that temperature is 0.0313 atm. Calculate AS, AH and AG when 1 mol of liquid water at
25°C is converted into vapor at 25°C and a pressure of 107 atm, assuming the vapor to behave
ideally. (10%)

. Initially 1 mol of O, is contained in a 1-liter vessel, and 5 mol of N, are in a 2-liter vessel; the
two vessels are connected by a tube with a stopcock. If the stopcock is opened and the gases

mix, what is the entropy change? (10%)

. The solubility of silver chloride in pure water at 25°C is 1.265x107° mol dm™. Calculate the
solubility product (Ksp) and AG® for the process AgCl (s) <> Ag'(aq)+ClI™ (aq).  (10%)

. Thermodynamic data for n-pentane(g) and neopentane(g) (standard state: 1bar and 25°C) are

as follows
Enthalpy of formation, AH; (kJ mol™) Entropy, $° (J K mol™)
n-Pentane(g) -146.44 349.0
Neopentane(g) -165.98 306.4

(a) Calculate AG® for n-pentane—neopentane.  (5%)
(b) Pure n-pentane(g) is in a vessel at 1bar and 25°C, and a catalyst is added to bring about the

equilibrium between n-pentane and neopentane. Calculate the final partial pressure of the two
isomers. (5%)

. (a) Derive the Clausius-Clapeyron equation 1, 2 _ Sufl [l__]_j . (10%)

B R \T T,
(b) The vapor pressure of n-propanol is 1.94 kPa at 293 K and 31.86 kPa at 343 K. What is
the enthalpy of vaporization? (5%)
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8. Determine the amount and composition of each phase in a

Cu-40% Ni alloy at 1300°C, 1270°C, 1250°C, and 1200°C.
(15%)

Temperature (‘C)

w20 40 60 80
Weight percent nicket

9. (a) Derive the half-life of a first-order reactionis , -M2. (5%)
1/2 k

(b) The isotope 2p emits radiation and has a half-life of 14.3 days. Calculate the decay

constant in s™. (5%)

Ni



