THERMODYNAMICS
Enthalpy, Entropy and Free Energy
General Notes:
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Multiple Choice:
1. Based on the following reaction, the information provided and your knowledge of
thermodynamic properties, which statement is correct regarding the reaction?
Heat + CaCO3(s) ® CaO(s) + CO2(g)
A)
B)
C)
D)

∆H˚
Negative
Positive
Negative
Positive

∆S˚
Positive
Negative
Negative
Positive

2. Which of the following systems is expected to have the greatest increase in entropy?
A)
Na+(g) + Cl–(g) ® NaCl(s)
B)
SO2(g) + H2O(l) ® H2SO3(aq)
C)
NH4Cl(s) ® HCl(g) + NH3(g)
1
D)
CO2(g) ® CO(g) + O2(g)
2
3. For which of the following reaction are ∆H˚rxn and ∆G˚rxn about the same?
A) 4Fe(s) + 3O2(g) ® Fe2O3(s)
B) 2Na(s) + 2H2O(l) ® 2Na+(aq) + 2OH-(aq) + H2(g)
C) N2O4(g) ® 2NO2(g)
D) Fe2O3(s) + 2Al(s) ® Al2O3(s) + 2Fe(s)
DH˚= +91 kJ mol-1

CH3OH(g) ® CO(g) + 2H2(g)

4.

The reaction takes place in a rigid, insulated vessel that is initially at 600 K. At this
temperature the reaction represented above goes left to right, essentially to completion.
What can be inferred about the ∆S˚ for the reaction at 600 K?
A)
B)
C)
D)

∆S˚ must be positive, since the reaction is thermodynamically unfavorable at 600 K.
∆S˚ must be negative, since there are more moles of products than reactants.
∆S˚ must be positive, since ∆G˚ is negative and ∆H˚ is positive.
∆S˚ must be negative, since ∆G˚ is positive and ∆H˚ is positive.
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5. For the reaction
H2O(g) ® H2(g) + 1/2 O2(g)
∆H° is +242 kJ mol-1and ∆S° is +45 J mol-1 K -1.
A)
B)
C)
D)

∆G˚ is always positive.
∆G˚ is always negative.
∆G˚ is negative at low temperature.
∆G˚ is negative at high temperature.

6. The reaction
N2(g) + 3 H2(g) à 2 NH3(g)
is thermodynamically spontaneous at 298 K, but becomes nonspontaneous at higher
temperatures. Which of the following is true at 298 K?
A) ∆G, ∆H, and ∆S are all positive.
B) ∆G, ∆H, and ∆S are all negative.
C) ∆G and ∆H are negative, but ∆S is positive.
D) ∆G and ∆S are negative, but ∆H is positive.
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