1. In the evaporation of water, the entropy.
A. Does not change
B. Increases
C. Decreases
D. First increases and then decreases
2. What is the change in the entropy of water when ice melts into water?
A. Entropy of water increases
B. Entropy of water becomes zero
C. Entropy of water decreases
D. Entropy of water stays the same
3. For the reaction Hg (l) ----- Hg (g), the entropy change will have the sign:
A. Negative
B. Positive
C. Both positive and negative
D. None of the above
4. Which of the following statements are correct about the process of evaporation of water from an open beaker?
A. It is a spontaneous, endothermic process
B. It is a non-spontaneous, endothermic process
C. It is a spontaneous, exothermic process
D. It is a non-spontaneous, exothermic process
5. The value for S for spontaneous process is
A. STotal is constant
B. Stotal >0
C. Stotal <0
D. Stotal ≥0
6. Which of the following is true about a spontaneous process?
A. Spontaneity does not depend on Gibbs energy 
B. Gibbs energy change is less than 0
C. Gibbs energy change is 0
D. Gibbs energy change is greater than 0
7. For a spontaneous chemical process, the free energy change is 
A. Not measurable
B. Negative
C. Positive
D. Zero
8. Entropy is represented by which of the following symbols?
A. H
B. K
C. S
D. U
9. Gibbs free energy is represented by which of the following symbols?
A. H
B. K
C. S
D. G
10. The Gibbs free energy is positive when a change in enthalpy and change in entropy are positive at
A. High temperature
B. Low temperature
C. All temperatures
D. Only at 0 kelvin
11. Which of the following relation is true between Gibbs energy, Enthalpy, Temperature, and entropy?
A. G = H –T*S
B. G = H –T
C. G = H –S
D. G = -T*S
12. If the enthalpy is positive and entropy is negative, what is true about Gibbs free energy?
A. Positive
B. Negative
C. Maybe negative
D. Maybe positive
13. The entropy will usually increase when
I. a molecule is broken into two or more smaller molecules.
II. a reaction occurs that results in an increase in the number of moles of gas.
III. a solid change to a liquid.
IV. a liquid changes to a gas.
A. I only
B. II only
C. III only
D. IV only
E. I, II, III, and IV
14.  For the reaction, A + B [image: https://www.chem.tamu.edu/class/fyp/mcquest/Pics/arrw-tan.gif] C, [image: https://www.chem.tamu.edu/class/fyp/mcquest/pics/delta-s.gif]Ho = +30 kJ; [image: https://www.chem.tamu.edu/class/fyp/mcquest/pics/delta-s.gif]So = +50 J/K.
Therefore the reaction is:
A. spontaneous at all temperatures.
B. Non-spontaneous at all temperatures.
C. spontaneous at temperatures less than 600 K.
D. spontaneous at temperatures greater than 600 K.
E. spontaneous only at 25oC.
15. What is entropy?
A. Entropy is a measure of the net work done by a system
B. Entropy is the measure of the heat transfer of energy into a system
C. Entropy is a measure of the disorder of a system
D. Entropy is a measure of the potential energy of a system
16. If a liquid crystallizes into a solid, entropy will be:
A. Increases
B. Decreases
C. Remains the same
D. Zero
17. Entropy is a measure of
A. Disorderness
B. Orderness
C. Thermal equilibrium
D. Cooling of a system
18. In which of the following cases, will entropy be decreased?
A. Boiling of an egg
B. Decomposition of a compound
C. Stretching of rubber band
D. Evaporation of water
19. For a reversible reaction, the change in entropy is 
A. Less than zero
B. Greater than zero
C. Zero
D. None of the above
20. For any irreversible reaction, the net entropy change is
A. Positive
B. Negative
C. Zero
D. Infinite
21. For spontaneous adsorption of gas
A. ΔS is negative so ΔH should be highly positive
B.  ΔS is negative so ΔH should be highly negative
C. ΔS is positive so ΔH should also be highly positive
D. ΔS is positive so ΔH should be negative
22. Which of the following is the correct criteria for a spontaneous process?
A. ΔSsystem – ΔSsurroundings > 0
B.  ΔSsurroundings > 0 only
C.  ΔSsystem + ΔSsurroundings > 0
D. ΔSsystem > 0 only
23. What is the unit of entropy?
A.  J mol-1
B. J K mol-1
C.  J-1 K-1 mol-1
D.  J K-1 mol-1
24. For a spontaneous reaction,
A. ΔS must be negative
B. (ΔH – TΔS) must be negative
C. ΔH must be negative
D. (ΔH + TΔS) must be negative
25. Which of the following processes should have ΔS < 0 ?
A.  CaCO3(s) CaO(s) + CO2(g)
B. H2O(s) H2O(g)
C.  2 NO2(g) N2O4(g)
D. [bookmark: _GoBack]NaCl(s) + H2O(l) NaCl(aq)
26.  Consider a process for which ΔH = 211 kJ and ΔS = -57 J/K. How will raising the temperature affect ΔG for this process?
A. ΔG will increase 
B. ΔG will decrease 
C. ΔG will not change
D. The effect on ΔG cannot be predicted from the information given.
27. Which one of the following process has ΔS > 0?
A. 2H2(g) + O2(g) 2H2O(g)
B. 2NO2(g) N2O4(g)
C. BaF2(s) Ba2+(aq) + 2F(aq)
D. CO2(g) CO2(s)
28. Sodium reacts violently with water according to the equation below.
2Na(s) + 2H2O(l) → 2NaOH(aq) + H2(g)
The resulting solution has a higher temperature than the water prior to the addition of sodium. What are the signs of ∆H° and ∆S° for this reaction?
A. ∆H° is negative and ∆S° is negative
B. ∆H° is positive and ∆S° is negative
C. ∆H° is negative and ∆S° is positive
D. ∆H° is positive and ∆S° is positive
29. When heat is added to a pure liquid
A.  the temperature increases and the entropy is unchanged.
B.  the temperature increases and the entropy increases.
C.  the temperature increases and the entropy decreases.
D.  the temperature is unchanged and the entropy increases.
30. A spontaneous process
A. is reversible.
B.  is irreversible.
C. may be reversible or irreversible depending on whether equilibrium is maintained throughout the process.
D. may be reversible or irreversible depending on the value of ΔS.
31. A reversible process is one that
A.  is spontaneous in both directions.
B. occurs without any outside interventions.
C. must be carried out at low temperature.
D. can be reversed with no net change in either system or surroundings.
32. Which one of the following is true?
A. Entropy increases when a liquid freezes at its melting point.
B. For a spontaneous process ΔG > 0.
C. The number of microstates available to a system is a measure of its entropy.
D. Entropy of the pure crystalline solid is zero at 0C.
33. Which one of the following has the greatest entropy?
A.  1 mol N2(g) at 1 atm and at 400oC.
B. 1 mol N2(g) at 0.5 atm and at 400oC.
C. 1 mol N2(g) at 0.5 atm and at 700oC.
D. 2 mol N2(g) at 0.5 atm and at 700oC.
34. Which one of the following reactions is spontaneous at all temperatures?
A.  CO2(s) CO2(g) ΔH = +25.1 kJ
B. 2 NCl3(g) 3 Cl2(g) + N2(g) ΔH = –460 kJ
C. 2 NF2(g) N2F4(g) ΔH = –85 kJ
D. all of the above are spontaneous at all temperatures
E. none of the above
35. When a system is at equilibrium, ________________.
A.  the forward and the reverse processes are both spontaneous
B. both forward and reverse processes have stopped
C. the forward process is spontaneous but the reverse process is not
D. the process is not spontaneous in either direction
E. the reverse process is spontaneous but the forward process is not.
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