AP Chem Chapter 16 Practice Quiz

1. Which statement is FALSE?

a) If a reaction is thermodynamically spontaneous, it may occur rapidly.

b) A fast reaction may be thermodynamically spontaneous.

c) If a reaction is thermodynamically spontaneous, it may occur slowly.

d) If a reaction is thermodynamically spontaneous, it must have a low activation energy.

e) Rate of reaction is a kinetic quantity rather than a thermodynamic quantity.

2. Which of the following is a kinetics concept?

a) free energy

b) enthalpy

c) spontaneity

d) reaction mechanism

e) entropy

3. A catalyst

a) is used up in a chemical reaction

b) changes the value of Δ G of the reaction

c) is always a solid

d) does not influence the reaction in any way

e) changes the activation energy of the reaction

4. What is the entropy change of the reaction below at 298K and 1 atm pressure?

                                   N2(g) + 3H2(g) ----> 2NH3(g)

S(J/mol x K)               191.5      130.6          192.3

a) -198.7 J/K

b) 76.32 J/K

c) -129.7 J/K

d) 303.2 J/K

e) 384.7 J/K

5. If the entropy change for the reaction below at 298 K and 1 atm pressure is 137 J/K,  and S=205 J/mol x K for O2(g), what is S for O3(g)?

                     2O3 ----> 3O2
a) 364 J/mol x K

b) 478 J/mol x K

c) 239 J/mol x K

d) -117 J/mol x K 

e) -59 J/mol x K

6. The heat of vaporization of methanol, CH3OH, is 35.20 kJ/mol.  Its boiling point is 64.6 degrees Celsius.  What is the change in entropy for the vaporization of methanol?

a) -17.0 J/mol x K 

b) 3.25 J/mol x K

c) 17.0 J/mol x K

d) 104 J/mol x K

e) 543 J/mol x K

7. Which one on the following reactions has a positive entropy change?

a) H2O(g) ----> H20(l)

b) BF3(g) + NH3(g) ----> F3BNH3(s)

c) 2SO2(g) + O2(g) ----> 2SO3(g)

d) N2(g) + 3H2(g) ----> 2NH3(g)

e) 2NH4NO3(s) ----> 2N2(g) + 4H2O(g) + O2(g)

8. Based on the relationship of entropy to the degree of disorder in a system, which response includes all of the following changes that represent an increase in entropy, and no others? 

I. the freezing of water

II. the condensation of steam

III. sublimation (vaporization) of dry ice, solid CO2
IV. the extraction of salts from seawater

a) I and IV

b) II and IV

c) I and II

d) III

e) I and III

9. Which response contains all the processes below that occur with an increase in entropy and no others?

I. The evaporation of CCl4.

II. The precipitation of white silver chloride, AgCl, from a solution containing silver ions and chloride ions

III. The reaction PCl3(g) + Cl2(g) ----> PCl5(g)

IV. Thirty-five pennies are removed from a bag and all are placed heads up on a table.

a) I 

b) II and IV

c) I, III, and IV

d) II and III

e) another one or another combination

10. Consider the conversion of a substance from solid to liquid.

     Solid<===> Liquid 

At one atmosphere pressure and at the melting point of the substance, ________________.

a) Δ H = 0 for the process

b) Δ S = 0 for the process

c) Δ G is less than 0 for the process

d) Δ G = 0 for the process

e) both Δ H and Δ S = 0 for the process

11. What is Δ G for the reaction below at 25 degrees C?

2C2H2(g) + 5O2(g) ----> 4CO2(g) + 2H2O(l)

Values for Δ Gf for the reactants and products in the above order (in kJ/mole) are:

209.2,  0,  -394.4,  -237.2

a) -1409 kJ

b) -2599 kJ

c) -1643 kJ

d) -2470 kJ

e) -766 kJ

12. Calculate Δ Gf at 298K for PbCl2(s) from the following information.  Δ G( for the reaction below is -58.4kJ at 298K.

                             PbS(s) + 2HCl(g) ----> PbCl2(s) + H2S(g)

Δ Gf (kJ/mol)      -98.7      -95.3              ?             -33.6                

a) -16.0 kJ/mol

b) -47.6 kJ/mol

c) -314.1 kJ/mol

d) -36.2 kJ/mol

e) -52.3 kJ/mol

13. For the following reaction at 298K, Δ H = -26.88kJ and Δ S = 11.2 J/K.  Calculate Δ G for the reaction.

I2(g) + Cl2(g) ----> 2ICl(g)

a) -102 kJ

b) 50.6 kJ

c) -30.2 kJ

d) -50.6 kJ

e) -77 kJ

14. Estimate the temperature at which Δ G = 0 for the following reaction.

NH3(g) + HCl(g) ----> NH4Cl(s)

For the reaction, delta H = -176 kJ, and delta S = -284.5 J/K

a) 467K

b) 582K

c) 619K

d) 634K

e) 680K

15. Estimate the boiling point of hydrogen peroxide, H2O2.  The heat of vaporization for H2O2 is 51.5 kJ/mole and the entropy of vaporization is 123.4 J/K mole.  

a) 67.6 degrees C

b) 144 degrees C

c) 26.2 degrees C

d) -11.4 degrees C

e) 118 degrees C

16. A process CANNOT be spontaneous if

a) it is exothermic, and there is an increase in disorder

b) it is endothermic, and there is an increase in disorder

c) it is exothermic, and there is a decrease in disorder

d) it is endothermic, and there is a decrease in disorder

17. Which of the following statements is NOT correct?

a) When Δ G for a reaction is negative, the reaction is spontaneous

b) When Δ G for a reaction is positive, the reaction is nonspontaneous

c) When Δ G for a reaction is zero, the reaction is spontaneous

d) When Δ H for a reaction is negative, the reaction is never spontaneous

e) When Δ H for a reaction is VERY positive, the reaction is not expected to be spontaneous

18. Which statement below is FALSE?

a) For reactions that release heat to the surroundings, Δ H is negative

b) For reactions in which the reacting system becomes more disordered, Δ S is positive.

c) If the free energy change of reaction is positive, the reaction cannot occur to give predominantly products under the given conditions.

d) The entropy of a system increases when order increases

e) Endothermic reactions may be spontaneous

19. For the reaction given below at 25 degrees C, Δ H = -1516kJ and Δ S = -432J/K.  This reaction is spontaneous _____

SiH4(g) + 2O2(g) ----> SiO2(s) + 2H2O(l)

a) only below a certain temperature

b) only above a certain temperature

c) at all temperatures

d) at no temperature

e) cannot tell from the information available

20. Consider the following reaction  NH4Br(s) ----> NH3(g) + HBr (g)  The Δ H for the reaction is +188kJ

Which response describes the thermodynamic spontaneity of the reaction?

a) The reaction is spontaneous at all temperatures

b) The reaction is spontaneous only at relatively high temperatures

c) The reaction is spontaneous only at relatively low temperatures

d) The reaction is not spontaneous at any temperatures

e) We cannot tell from the information given

21. At 25 degrees C, delta H = 128.9 kJ and Δ S = 320 J/K for a reaction.  Above what minimum temperature will this reaction become spontaneous?

a) 298K

b) 332K

c) 403K

d) 530K

e) 1150K

----------Key----------

1. (d) 

2. (d) 

3. (e) 

4. (a) 
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12. (c) 
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