
Assignment 19  
1- Using the following tabulated values of S° in the following table, calculate the value of S° for the reaction as 

    written:  2CH3OH(g) + 3O2(g)    2CO2(g) + 4H2O(g).  
 

Substance S°(J/mol-K) 

CH3OH(g) 237.6 

CH3OH(l) 126.8 

O2(g) 205.0 

CO2(g) 213.6 

H2O(g) 188.8 

H2O(l) 69.9 

a) −40.2 J/K 

b) −161.8 J/K 

c) −383.4 J/K 

d) 313.9 J/K 

e) 92.2 J/K 

 

2- The heat of vaporization of diethyl ether is 26.0 kJ/mol at 34.51°C, while the heat of fusion is 7.27 kJ/mol  

     at −116.3°C. Calculate the entropies of vaporization and fusion, respectively, both with energy units of joules. 
 

a) 26.0 J mol
−1

K
−1

, 7.27
 
J mol

−1
K

−1
 

b) 0.0845 J mol
−1

K
−1

, 0.0465 J mol
−1

K
−1

 

c) 84.5 J mol
−1

K
−1

, 46.4 J mol
−1

K
−1

 

d) 753 J mol
−1

K
−1

, −62.5 J mol
−1

K
−1

 

 

3- For which of the following reactions would you expect the entropy change to be closest to zero? 

a) Zn(s) + 2H
+
(aq)    Zn

2+
(aq) + H2(g) 

b) 2HgO(s)    2Hg(l) + O2(g) 

c) 2NO(g) + O2(g)    2NO2(g) 

d) N2(g) + O2(g)    2NO(g) 

  

4- Explain qualitatively how G and Q change for the following reaction as the partial pressure of N2 is 

     increased.  

N2(g) + 3F2(g)    2NF3(g) 

a) G will decrease, and Q will increase. 

b) G will increase, and Q will increase. 

c) G will decrease as Q will be less than Keq until equilibrium is established. 

d) G will increase, and Q will decrease. 



5- An endothermic reaction has H = 60. kJ and S = −120. J/K. Assuming that H and S do not vary with 

    temperature, at what temperature will the system be at equilibrium? 

a) 0.50 K 

b) 500 K 

c)   500°C  

d) Never 

e) Additional information is needed to solve this problem. 

6- Calculate the equilibrium constant at 298 Kp for the reaction:  



CaCO3(s)    CaO(s) + CO2(g). Use the data from the following table:  

Substance G° kJ/mol)

CaCO3(s) −

CaO(s) −

CO2(g) −

a) 1.054 

b) 130.2 

c) −52.55 

d) 4.85 × 10
−3

 

e) 2 × 10
−23

 

 

7- Dissolving ammonium chloride in water causes the temperature of the system to decrease. For this dissolution  

     process, 

a) H is positive and S is negative. 

b) H is negative and S is negative. 

c) H is positive and S is positive. 

d) H is negative and S is positive. 


8- Which of these statements is true about the spontaneity of reactions? 

a) A spontaneous reaction is one that occurs instantaneously. 

b) A spontaneous reaction is one that does not require an external energy source to proceed. 

c) A spontaneous reaction is one that proceeds rapidly. 

d) A nonspontaneous reaction is one that will never occur. 

e) A spontaneous reaction is one that doesn't occur immediately, but which can start without warning. 

 

9- Which of these samples of gas has the highest entropy? 

a) 1 mol of helium gas occupying 1 L 

b) 2 mol of helium gas occupying 1 L 

c) 1 mol of radon gas occupying 1 L 

d) 1 mol of helium gas occupying 2 L 

e) Each of these samples has the same amount of entropy because they are at the same pressure. 

 

10- Which of the following processes is (are) spontaneous?  

      (i) separation of CO2 from air to make dry ice  

      (ii) the reaction of hydrogen with oxygen to form water  

      (iii) making a sugar solution by dissolving sugar in water  

      (iv) filling a tire with air at high pressure 

a) i 

b) ii 

c) iii 

d) ii and iii 

 

11- In which case does the entropy of the system decrease significantly? 

a) H2O(l)    H2O(g) 

b) CaCO3(s)    CaO(s) + CO2(g) 

c) C(s) + O2(g)    CO2(g) 

d) SnO2(s) + 4C(s)    Sn(s) + 4CO2(g) 

e) N2(g) + 3H2(g)    2NH3(g) 

12- In which of the following cases does the entropy of the system increase?  



      (i) gas escaping from a filled tire  

      (ii) solid melting  

      (iii) salt precipitating from solution  

      (iv) calcium carbonate decomposing to form carbon dioxide and calcium oxide 

a) all 

b) i 

c) ii 

d) iii 

e) i and iv 

f) i, ii, and iv 

 

13- For a certain reaction, H = 45 kJ and S = 125 J/K. Assume that H and S do not vary with temperature. 

      At what temperature will the reaction have G = 0? 

a) 360 K 

b) 0.36 K 

c) 0.36 °C 

d) 360 °C 

e) You cannot solve the problem without additional information. 

 

14- H° is 137 kJ and S° is 120 J/K for the reaction:  

C2H6(g)    C2H4(g) + H2(g)  

      at standard conditions, and assuming the values given for the H° and the S do not change significantly  

     with temperature, this reaction will be 

a) spontaneous only at high temperatures. 

b) nonspontaneous at all temperatures. 

c) spontaneous only at low temperature. 

d) spontaneous at all temperatures. 

 

15- Consider the following table of thermodynamic data. All values are tabulated for 25°C.  

 

Substance Gf°(kJ/mol) S°(J/mol·K) 

C2H2(g) 209 201 

C2H4(g) 68 219 

C2H6(g) −33 230 

H2(g) 0 131 

H2O(g) −229 189 

C2H5OH(l) −175 161 

 

Determine the value of G° in kJ for the following reaction, taking place at 25°C.  

C2H4(g) + H2O(g)    C2H5OH(l) 

a) 14 kJ 

b) −472 kJ 

c) −122 kJ 

d) −14 kJ 



16- Determine the value of Keq at 25°C for the following reaction:  

  
N2O4(g)  2NO2(g) 

Gf° kJ/mol 97.8 
 

51.3 

a) 0.14 

b) 9.3 × 10
−11

 

c) 1.0 

d) 6.94 

e) 6.2 × 10
−8

 

 

17- The molar heat of vaporization for ethanol is 37.4 kJ/mol. If the boiling point of ethanol is 78.0 °C, calculate 

      S ° in J/K for the vaporization of 0.500 mol ethanol at 78.0 °C. 

a) 53.3 J/K 

b) 0.0533 J/K 

c) 107 J/K 

d) 0.240 J/K 

e) 240 J/K 

  

18- Consider the reaction PCl5(g)    PCl3(g) + Cl2(g). (H = +87.9 kJ/mol and S = +170.2 J/mol·K.)  

      At what temperature in °C is the reaction at equilibrium? 

a) 243 °C 

b) 274 °C 

c) 516 °C 

d) 25 °C 

e) 343 °C 

 

19- Which of the following conditions are true for a reaction that is spontaneous at low temperatures 

      and becomes nonspontaneous at higher temperatures? (Assume that H and S do not change with 

      temperature.) 

a) No conditions allow for such a result. 

b) H < 0, S < 0 

c) H > 0, S > 0 

d) H > 0, S < 0 

e) H < 0, S > 0 

 

20- Calculate G° in kJ for the following reaction at 25°C if the value of Keq is 6.1 × 10
−58

.  

3O2(g)    2O3(g) 

a) 3.22 kJ 

b) 27.4 kJ 

c) 327 kJ 

d) −326 kJ 

e) −1.51 × 10
−54

 kJ 

 


