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11.

12.

13.

14.

If two objects are not in thermal contact, is it possible for them to be in thermal equilibrium? Please explain why? (5%)
When a thermometer is placed in hot water, the mercury column first descends slightly and then rises. Please explain why? (5%)

Although water is a poor thermal conductor, its temperature can be raised quickly when it is placed over a flame. Please explain
why? (5%)

Please predict the volume of a gas at absolute zero by the ideal gas law. Is it correct? Please explain why? (5%)
Is there a greater change in entropy between an isothermal or an adiabatic? Please explain why? (5%)
Can electrical energy be converted to heat with an efficiency of 100%? Please explain how this violates the second law. (5%)

Wood and metal are at the same temperature. When they are cold, the metal feels colder than the wood; when they are hot, the
metal feels hotter than the wood. Is there a temperature when they feel equally cold or hot fo you? Please explain why? (5%)

Please predict the temperature change if the door of an electric refrigerator is left open in a room? Please explain why? (5%)

An eﬁgine usiﬁg an ideal gas is driven by this cycle: from A to B, the pressure increase to 3 times its original pressure while
keeping V constant; from B to C, it expands adiabatically until it reaches 4 times the original volume; from C to D, the pressure
drops at constant V; from D to A it contracts adiabatically. (a) Sketch the cycle, indicating P, V, and T, for all points. (b) What is
the efficiency of this cycle? (10%)

10. (a) Define the upper critical solution temperature (UCST) and the lower critical solution temperature (LCST). (b) Sketch briefly

the phase diagram of the poly N-isopropylacryl amide-water mixture containing LCST (at 32°C). (c) Based on the equation of
Gibbs free energy, enthalpy and entropy (AG=AH-TAS), explain LCST of the system is driven by favorable or unfavorable
entropy of mixing? (10%)

In a process of mixing of ideal materials, the final common volume is the sum of the initial separate compartment volumes. (a)
Prove the entropy of mixing two ideal compounds with similar size is always positive. (b) Prove the Gibbs free energy of mixing
is always negative. (c) Thus, systems tend to get more "disordered” relative to their original "ordered” state over time, unless a
directed influence outside the system reorganizes the system. Give an example that you encountered in your life experience.
(10%)

One g of ice at 0°C is added to 10 g of water at the boiling point. What will be the final temperature and what is the entropy
change accompanying the process? (10%)

The molar volume of a liquid is 88.9 cc at 20°C and 1 atm pressure. Assuming the volume to be constant, find the changes of
Gibbs free energy and Helmholiz free energy for compressing 1 mole of liquid from 1 to 100 atm, (10%)

The heats of combustion of quinone and hydroquinone at 25°C and 1 atm are 656.29 and 681.75 kcal/mole, respectively. Entropy
computed from the specific data is 38.55 eu for quinone and 32.77 eu for hydroquinone. (a) Compute the standard heat of
formation of quinone. (b) Compute the change of standard enthalpy for the reduction of quinone to hydroquinone. (¢) Compute
the change of standard entropy and Gibbs free energy for the reduction. (10%)
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