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. 1. Which one of the following descriptions is true?

(a) AS can never be negative in a closed system.

(b) AH = AU + PAV for every process in a closed system.

(¢) For an isothermal process in a perfect gas, q must be zero.
(d) For an isothermal process in a perfect gas, AU must be zero.

2. Which one of the following descriptions is correct when a perfect gas expands adiabatically
into vacuum?

{a) AS>0

(b AU <0

(¢)q<0

(dw>0

3. Which one of the following descriptions is cotrect when an ice melts to liquid water at 0°C
and 1 atm?

(a) AS>0

(b AU<O

(c}q<0

(dw=0

4. Which one of the following descriptions is correct when water is cooled from 50°C to 20°C
at a constant pressure of 1 atm?

(a)AS>0

(byAU>0

(©)g>0
(DHw=>0

5. Which one of the following descriptions is true?

(a) ASuniv = 0 for every reversible process.

(b) Every adiabatic process in a closed system must be an isothermal process.
(c) The quantities U, H, A, and G all have the same dimensions.

(d) The relation AG = AH - TAS is valid for all processes.

6. Which one of the following descriptions is true?

(a)G=U+PV

(b) For every closed system in thermal and mechanical equilibrium and capable of only P-V
work, the state function G is minimized when material equilibrium is reached.

(¢) The Gibbs energy of 12 g of ice at 0°C and 1 atm is less than the Gibbs energy of 12g of
liquid water at 0°C and 1 atm.

(d) The quantities SdT, TdS, VdP, and [VdP all have dimensions of energy.

7. Which one of the following descriptions is true?

(@) Cpm — Cvm =R for all gases

(b) Cp ~ Cv = TVa*/x for every substance.

(c} AG is always 0 for a reversible process in a closed system capable of P-V work only.

(d) The Gibbs energy of a closed system with P-V work only is always minimized at
equilibrium.

8. Which one of the following descriptions is true?

(a) The work done by a closed system can exceed the decrease in the system’s internal energy.

(b) For an irreversible, isothermal, isobaric process in a closed system with P-V work only,
AG must be positive.

() Gsyst + Guur is constant for any process.

(d) AS is positive for every irreversible process.

9. Which one of the following descriptions is true?

(@) ASsyst + ASsurr is zero for every irreversible process.

(b) A(TS) = SAT + TAS

(©) AU ~TS) = AU - A(TS)

(d) If a system remains in thermal and mechanical equilibrium during a process, then its T and
P are constant during the process.
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10. Which one of the following descriptions is true?

(a) The term "standard state” implies that the temperature is 0°C,

(b) The standard state of a pure gas is the pure gas at a pressure of 1 bar and temperature T.
(¢) The SI units of AH® for a reaction are J.

(d) Doubling the coefficients of a reaction doubles its AH®.

11. Which one of the following descriptions is true?

(a) The term "standard state" implies that the temperature is 25°C.

(b) The rate of change of AH® with respect to temperature is equal to AC%.

(¢) For a reaction involving only ideal gases, AC® is idependent of temperature.

@ [ TdT =5 (T = Ty)*.

12. Without consulting tables, state which one of the following must be equal to zero?
(@) AfC0s(N20s, g)

(b) AdH%298(CL, g)

(c) AtH08(Cl2, g)

(d) S°m298(Cla, g)

13. Which one of the following descriptions is true for ideal-gas reactions?
(a) K°pis always dimensionless.

(b) Kpis always dimensionless.

(c) Kpis never dimensionless.

(d) K® for the reverse reaction is the negative of K for the forward reaction.

14, Which one of the following descriptions is NOT true for ideal-gas reactions?

(a) KO for the reverse reaction is the reciprocal of K% for the forward reaction.

(b) Doubling the coefficients doubles K.

(¢) Doubling the coefficients squares K°.

(d) K® for a particular reaction is a function of temperature but is independent of pressure and
of the initial composition of the reaction mixture.

15. Which one of the following descriptions is true?

(a) If AG® > 0, then no amount of products can be formed when the reaction is run at constant
T and P in a closed system capable of P-V work only.

(b) In any closed system with P-V work only, G is always minimized at equilibrium.

(c) If the partial pressure P; increases in an ideal gas mixture held at constant T, then i

increases in the mixture.

(d) Addition of a reactant gas to an ideal-gas reaction mixture always shifts the equilibrium to
use up some of the added gas.
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1. Calculate the change in enthalpy when 124 g of liquid methanol initially at 1.00 bar and
298 K undergoes a change of state to 2.50 bar and 425 K. The density of liquid methanol
under this conditions is 0.791 g cm™, and Cym for liquid methanol is 81.1 J K mol™.
(molecular weight of methanol is 32 g mol™?)

(a) 299117 (b) 39935 J (c) 40146 J (d) 12773981

2. Find AS for the melting of 5.0 g of ice (heat of fusion = 79.7 cal g'!) at 0°C and 1 atm.
(a) 1.46 cal K! (b) -1.46 JK! (©)-6.10 TK'! (@024 JK!

3. One mole of an ideal gas underwent a reversible isothermal expansion until its volume was
doubled. If the gas performed 2 kJ of work, what was its temperature?
(a) 0.347K (b)347K (c)0.120K (d) 120K

4, Exactly one liter of a 0.100 M solution of a substance A is added to 3.00 liters of 2 0.050 M
solution of a substance B. Assume ideal behavior and calculate the entropy of mixing.
(a) 2.28 JK! (b) 1.51 JK! (¢) 1.15 K (036 TK!

5. Liquid water at 100°C is in equilibrium with water vapor at 1 atm pressure. If the enthalpy
change associated with the vaporization of liquid water at 100°C is 40.60 kJ mol™!, which
one of the following is correct for AG and AS?

(a) AG>0and AS>0
(b) AG=0and AS=0
() AG>0and AS=0
(HAG=0and AS>0



