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1.

Which of the following statement is always true for a spontaneous process?
(a)The total entropy of the system and surroundings increases (b) The system entropy
increases (c) the process does not need any work (d) exothermic reaction
Under which of the following condition, the equation AH = AU + PAV is applicable
(a) constant pressure (b) constant temperature (c) constant volume (d) always
Which of the followings is NOT a state function?
(a) enthalpy (b) internal energy (c) heat (d) work
Which system can exchange energy but not matter with its surroundings?
(a) closed (b) isolated (c) adiabatic (d) open
In which process is no heat exchanged between systems and surrounding?
(a) isothermal (b) isolated (c) adiabatic (d) open
For the following physical properties, which ones are intensive properties?
(a) temperature (b) volume (c) mass (d) density (¢) molar heat of formation (f) heat
capacity at constant pressure (g) heat capacity at constant volume
The difference between work (w) and Wadiabaic is equal to: (a) PV (b) 0 (c) AU (d) q
When an endothermic process takes place in an adiabatic container, the system
temperature should: (a) increase (b) decrease (c) remain the same

Which of the following partial derivatives is equal to zero for an ideal gas?

(@) (8T/ dP)s (b) (BU/ V)T (c) (8S/ V)T (d) (OU/ oT)v

10. A reaction is at equilibrium in a closed rigid vessel at constant temperature when:

(a) AU =0 (b) AH=0 (c) AA=0 (d) AS =0
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(AR A4 5 10%) Please describe the molecular interpretation of Boyle’s law.

(A A2 485 10%) Heat capacity at constant pressure (Cp) is larger or smaller than heat

capacity at constant volume (Cv)? (5%) Explain your answer. (5%)

(A& #2485 10%) Calculate the final pressure of a sample of carbon dioxide that expands
reversibly and adiabatically from 57.4 kPa and 1.0 dm3 to final volume of 2.0 dm3. Take
Heat capacity ratio Cpm/Cym=7=1.6.

(AR 4 4 10%) We can estimate standard enthalpies of formation from a knowledge
of the chemical constitution of the species. Please estimate the standard enthalpy of
formation at 298 K of hexane based on the Benson thermochemical groups and the
thermodynamic data listed in the table below.
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(& A4 4 10%) Can the maximum work done by the system be greater than the decrease
of internal energy? (5%) Explain your answer. (5%)

. (& A4 484 10%) Suppose that each diatomic molecule in a solid sample can be arranged

in either of two orientations and that there are 1 mol of molecules in the sample. Please
use the Boltzmann formula to calculate the statistical entropy of this sample.



