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Unit 4 Exam: Thermochemistry (Ch. 6&16)
Questions 1-4

(A) Free energy change ((G)

(B) Entropy change ((S)

(C) Heat of vaporization

(D) Heat of fusion

(E) Heat capacity

1. If this has a negative value for a process, then the process occurs spontaneously. A
2. This is a measure of how the disorder of a system is changing. B
3. This is the energy given off when a substance condenses. C
4. This is the energy taken in by a substance when it melts. D
5. 2Al(s) + 3Cl2(g) ( 2AlCl3(s)

The reaction above is not spontaneous under standard conditions, but becomes spontaneous as the temperature decreases toward absolute zero. Which of the following is true at standard conditions?

(A) (S and (H are both negative.

(B) (S and (H are both positive.

(C) (S is negative, and (H is positive.

(D) (S is positive, and (H is negative.

(E) (S and (H are both equal to zero.

     6. 

           Which of the following is true of the reaction shown in the diagram above?

(A) The reaction is endothermic because the reactants are at a higher energy level than the products.

(B) The reaction is endothermic because the reactants are at a lower energy level than the products.

(C) The reaction is exothermic because the reactants are at a higher energy level than the products.

(D) The reaction is exothermic because the reactants are at a lower energy level than the products.

(E) The reaction is endothermic because the reactants are at the same energy level as the products

7.   Which of the following is true of a reaction that is spontaneous at 298 K but becomes nonspontaneous at  

      a higher temperature?

(A) (S( and (H( are both negative.

(B) (S( and (H( are both positive.

(C) (S( is negative, and (H( is positive.

(D) (S( is positive, and (H( is negative.

(E) (S( and (H( are both equal to zero.

 8.   Which of the following will be true when a pure substance in liquid phase freezes spontaneously?

(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.

(E) (S and (H are negative, but (G is positive.

      9.     C(s) + O2(g) ( CO2(g)                          (H( = -390 kJ/mol
              H2(g) + (1/2)O2(g) ( H2O(l)                 (H( = -290 kJ/mol

              2C(s) + H2(g) ( C2H2(g)                       (H( = +230 kJ/mol

              Based on the information given above, what is (H( for the following reaction?

                                  C2H2(g) + (5/2)O2(g) ( 2CO2(g) + H2O(l)

(A) -1300 kJ

(B) -1070 kJ

(C) -840 kJ

(D) -780 kJ

(E) -680 kJ

10. The addition of a catalyst will have which of the following effects on a chemical reaction?

               I. The enthalpy change will decrease

              II. The entropy change will decrease

             III. The activation energy will decrease

(A) I only

(B) II only

(C) III only

(D) I and II only

(E) II and III only

11. For which of the following processes will (S be positive?

              I. NaCl(s) ( Na+(aq) + Cl-(aq)

             II. 2H2(g) + O2(g) ( 2H2O(g)

            III. CaCO3(s) ( CaO(s) + CO2(g) 

(A) I only

(B) II only

(C) I and II only

(D) I and III only

(E) I, II, and III

12. In which of the following reactions is entropy increasing?

                 (A) 2SO2(g) + O2(g) ( 2SO3(g) 

                 (B) CO(g) + H2O(g) ( H2(g) + CO2(g)

                 (C) H2(g) + Cl2(g) ( 2HCl(g)

                 (D) 2NO2(g) ( 2NO(G) + O2(g) 
                 (E) 2H2S(g) + 3O2(g) ( 2H2O(g) + 2SO2(g)

13. When pure sodium is placed in an atmosphere of chlorine gas, the following spontaneous reaction occurs. 
            2Na(s) + Cl2(g) ( 2NaCl(s)

       Which of the following statements is true about the reaction?

I. (S>0

II. (H<0

III. (G>0

(A) I only

(B) II only

(C) I and II only

(D) II and III only

(E) I, II, and III

14.          H2(g) + F2(g) ( 2HF(g)

         Gaseous hydrogen and fluorine combine in the reaction above to form hydrogen fluoride with an enthalpy 

         change of -540 kJ. What is the value of the heat of formation of HF(g)?

(A) -1080 kJ/mol

(B) -540 kJ/mol

(C) -270 kJ/mol

(D) 270 kJ/mol

(E) 540 kJ/mol

15.           H2O(s) ( H2O(l)

         Which of the following is true of the reaction shown above at room temperature?

I. (G is greater than zero.

II. (H is greater than zero.

III. (S is greater than zero.

(A) II only

(B) III only

(C) I and II only

(D) I and III only

(E) II and III only

16.    2S(s) + 3O2(g) ( 2SO3(g)      (H = +800 kJ/mol

         2SO3(g) ( 2SO2(g) + O2(g)    (H = -200 kJ/mol

         Based on the information give above, what is (H for the following reaction?

                  S(s) + O2(g) ( SO2(g) 

(A) 300 kJ

(B) 500 kJ

(C) 600 kJ

(D) 1000 kJ

(E) 1200 kJ

17. When a substance undergoes a phase change from liquid to solid, which of the following will occur?

         (A) Energy will be released by the substance because intermolecular forces are being weakened.

         (B) Energy will be released by the substance because intermolecular forces are being strengthened.
         (C) Energy will be absorbed by the substance because intermolecular forces are being weakened.

         (D) Energy will be absorbed by the substance because intermolecular forces are being strengthened.

         (E) The energy of the substance will not be changed.

18. In an experiment, a solid 1 molar sample of Substance A was gradually heated by a source of constant 

      energy for several hours and the temperature was measured periodically. At the end of the heating period, 

      Substance A had been converted to the gas phase. The heating curve produced by this experiment is shown 

      below. 

     During the course of the experiment, there was a period of time when the solid phase of Substance A was in 

     equilibrium with the liquid phase. At what temperature did this occur?

(A) Between 100 K and 150 K

(B) At 150 K

(C) Between 150 K and 250 K

(D) At 250 K

(E) Between 250 K and 350 K

 19. Based on the heating curve in #18, which of the following statements is NOT true regarding Substance A?

       (A) The boiling point of Substance A is 250 K.

       (B) The freezing point of Substance A is 150 K.

       (C) The heat of vaporization of Substance A is greater than the heat of fusion.

       (D) Substance A is a liquid at room temperature.

       (E) The intermolecular forces exhibited by Substance A are weaker than those of water.

20. Based on the heating curve in #18, during the course of the experiment, Substance A was gradually heated 
      from 100 K to 350 K. When the temperature reached 250 K, the energy absorbed by Substance A
(A) was used to change from liquid to gas phase

(B) was used to change from gas to liquid phase

(C) was used to change from solid to liquid phase

(D) was used to change from liquid to solid phase

(E) was reduced to zero

