
CHEM 202 – 01,02,03,04      Name___________________________ 

EXAM 2, Fall  2015      Signature________________________ 

         

SCORED GRADE (75 max.)___________ 

 

CIRCLE YOUR COURSE SECTION IN THE LIST BELOW 

202-01 M 12-12:50 202-02 T 12-12:50 202-03 W 1-1:50 202-04 W 12-12:50 

 

Section 1. TRUE OR FALSE (3 pts × 10 = 30 pts) 

Indicate whether each statement is True (T) or False (F). Be certain to T or F is clearly indicated.  

_____ 1. For a collision of reactants to result in a reaction, the particles must collide with the correct orientation 

and enough energy to overcome the activation energy of the reaction.    

_____ 2. For a spontaneous reaction, Huniv = 0 and Suniv > 0. 

_____ 3. In a multi -step reaction, an intermediate appears on the reaction energy diagram as an energy minimum. 

 _____ 4. An endothermic reaction that results in an increase of entropy of the system is always endergonic.  

_____ 5. A reaction with a rate constant of 3.44 × 10 -4 M-1 s -1 is first-order reaction. 

_____ 6. The rate of a first-order reaction always decreases as the reaction progresses . 

_____ 7. For a reaction under non-standard conditions Q ≠ 1 and G ≠ G°. 

_____ 8. For a reaction with H° = 25.2 kJ/mol andS° = 135 J/mol K, the reaction is spontaneous at T < 187 K.  

_____ 9. The sign of S° for the condensation of any gas is positive. 

_____ 10. At equilibrium, G = 0 and the rate of the forward reaction equals the rate of the reverse reaction. 

 

Section 2. OPEN ANSWER (5 pts × 4 = 20 pts) 

Write the correct answer on the line provided. Be certain to clearly indicate your answer. 

1. Consider the following reaction: 

2 CH3OH(g) + 3 O2(g)  2 CO2(g) + 4 H2O(g) 

 

a. Which molecule has the largest standard molar entropy?    __________________________ 

 

b. What is the sign of S° for the reaction?    __________________________ 

  



2. Write a reaction quotient Q for the following reactions:  

 

a.  2 HI(g)  H2(g) + I2(g) 

 

 

____________________________________________ 

   

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

 

 

 

3. Given the following rate law, fi l l  in the blanks below.   Rate = k[A]2[B] 

 

When the concentration of B is doubled, the rate of the reaction _______________________. 

 

The reaction is _____________________ order in A. 

 

The rate constant has units of ____________________________. 

 

4. Use the points A – E on the Reaction Energy Diagram to the answer the following questions:  

 

What point represents the reactants?     _____________________ 

What point represents the reaction intermediates?     _____________________ 

What two points are used to determine Hrxn?     _____________________ 

What two points are used to determine Ea,fwd of the second step?   _____________________ 

What two points are used to determine Ea,rev of the first step?   _____________________ 

 

 Section 3. MULTIPLE CHOICE (5 pts × 5 = 25 pts) 

Circle the correct answer. Be certain to clearly indicate your answer. 

1. From the information provided to the right, calculate G°rxn at 25 °C for: 

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

 

+142 kJ/mol 

 

+385 kJ/mo 

l 

+11 kJ/mol 

 

-142 kJ/mol 

 
-11 kJ/mol -385 kJ/mol -254 kJ/mol +254 kJ/mol 

Standard Values  

Hf°  SO2(g) -297 kJ/mol 

Hf°  O2(g) 0 kJ/mol 

Hf°  SO3(g) -396 kJ/mol 

S°  SO2(g) 248 J/mol  K 

S°  O2(g) 205 J/mol  K 

S°  SO3(g) 257 J/mol  K 



 

2.  Use the information provided on the right to calculate the boiling point of CS2.  

 

 

 

 

 

29 °C 
 

8.8 °C 
 

96 °C 
 

330 °C 
 

60. °C 250 °C 100. °C 120 °C 
 

3. Using the information provided for question 2, what is the equilibrium vapor pressure of CS2 at 25.0 °C? 

 

 

 

 

 

0.0020 atm 
 

3.8 atm 
 

0.0075 atm 
 

0.26 atm 
 

0.0 atm 0.052 atm 0.35 atm 2.6 atm 

 

4. The following reaction has a rate constant (k) of 0.68 M-1 s -1 at 500 K. The reaction proceeds via a single, 

elementary step. If the initial concentration of NO2(g) is 0.043 M, what concentration of NO2(g) remains 

after 2.5 minutes?  2 NO2(g)  NO (g) + NO3(g) 

 

 

 

6.8 × 10-3 M 

 

5.2 × 10-3 M 

 

1.4 × 10-3 M 

 

7.7 × 10-3 M 

 
8.2 × 10-3 M 3.8 × 10-3 M 4.4 × 10-3 M 2.5 × 10-3 M 

 

5. The decomposition of HI(g) to H2(g) and I2(g) proceeds with a rate constant (k1) of 9.51 × 10-9 M-1 s -1 at 500. K 

and a rate constant (k2) of 1.10 × 10-5 M-1 s -1 at 600. K. Calculate the activation energy for this reaction. 

 

 

 

152 kJ/mol 
 

163 kJ/mol 
 

176 kJ/mol 
 

144 kJ/mol 
 

139 kJ/mol 128 kJ/mol 108 kJ/mol 112 kJ/mol 

 

 

Standard Values  

Hvap°  29 kJ/mol 

Gvap° 3.3 kJ/mol  

Svap°  87 J/mol  K 



 

THIS PAGE CAN BE REMOVED FROM THE EXAM 

USE THE BACK FOR SCRATCH PAPER IF NEEDED 

 

 

 

S = k  lnW 

 

k  = 1.381 × 10-23 J/K 

 

R = 8.314 J/mol K 

 

 
 

 

 

 

 

 

 

 

 


