
Exam 2 2005--General Chemistry: CHEM 105  

 
Multiple Choice 
Identify the letter of the choice that best completes the statement or answers the question.  

 
____ 1. One atmosphere of pressure is equal to 760 mmHg. This unit is used in the common barometer and 

manometer. Determine height (in mm) of a column of liquid bromine if the pressure is one atmosphere. 
The densities of mercury and bromine are 13.546 and 3.119 g/cm3, respectively. 
a. 4.34 
b. 42.3 
c. 1.75 × 102 
d. 3.30 × 103 
e. 0.00571 
  
 
 

____ 2. Arrange the following gaseous substances in order of decreasing average molecular speed at 25°C. 
argon, fluorine, carbon dioxide, oxygen, helium 
a. helium > oxygen > fluorine > carbon dioxide > argon 
b. helium > oxygen > fluorine > argon > carbon dioxide 
c. argon > oxygen > helium > carbon dioxide > fluorine 
d. carbon dioxide > argon > fluorine > oxygen > helium 
e. carbon dioxide > fluorine > argon > oxygen > helium 
  
 
 

____ 3. What is the density of oxygen gas (O2) at STP? 
a. 1.43 g/L 
b. 0.714 g/L 
c. 1.31 g/L 
d. 1090 g/L 
e. 716 g/L 
  
 
 

____ 4. The following is the reaction that occurs in automobile airbags: 
 2NaN3(s) → 2Na(s) + 3N2(g) 
How many grams of sodium azide (NaN3) are required to produce 19.00 L of N2 at 293K and 775 mm 
Hg? 
a. 34.9 
b. 52.0 
c. 2.66 × 104 
d. 3.89 × 105 
e. 5.80 × 105 
  
 
 

____ 5. If 7.63 g of an unknown gas occupies 79.1 mL at 25.02°C and 7.55 atm of pressure, what is the 
molecular weight of that gas? The value of R = 0.0821 L atm mol-1 K-1. 
a. 3.21 × 10-3 
b. 0.312 
c. 26.2 
d. 31.2 
e. 312 
  
 
 



____ 6. Which two assumptions of the Kinetic-Molecular Theory need to be altered to account for the behavior 
of real gases? 
 
I. gas molecules have no volume 
II. gas molecules move in random motion 
III. gas molecules undergo no attractive or repulsive force toward one another 
IV. gas molecules undergo perfectly elastic collision 
 
a. I and II 
b. I and III 
c. II and III 
d. II and IV 
e. III and IV 
  
 
 

____ 7. Volatility of a liquid increases as temperature increases because 
a. the molecules of the liquid decompose into lighter molecules. 
b. an equilibrium between liquid and vapor is established. 
c. the number of molecules with enough kinetic energy to escape from the liquid 

increases. 
d. the kinetic energy of the molecules decreases. 
e. London forces increase as temperature increases. 
  
 
 

____ 8. The temperature at point a is the 
 

 
 
a. critical point. 
b. triple point. 
c. absolute freezing point. 
d. normal freezing point. 
e. normal boiling point. 
  
 
 

____ 9. Which choice is an example of a molecular solid? 
a. NaCl 
b. iodine 
c. iron 
d. quartz 
e. glass 
 
 

____ 10. The rate of the chemical reaction involving two substances, A and B, is measured. It is found that if the 
initial concentration of A used is doubled, keeping the B concentration the same, the rate doubles. If the 
concentrations of both A and B are doubled, the rate is eight times that measured in the first experiment. 
The rate law for this reaction is rate = 
a. k[A][B]. 
b. k[A]2[B]. 
c. k[A][B]2. 
d. 2k[A][B]. 



e. k[A][B]/2. 
  
 
 

____ 11. The decomposition of N2O(g) to nitrogen and oxygen has the rate law 
     rate = k[N2O]2 

where k = 1.1 × 10-3 M-1 s-1 at 565 °C. If the initial concentration of a sample of N2O is 0.50 M, what is 
the concentration after one hour at 565 °C? 
a. 9.5 × 10-3 M 
b. 2.2 × 10-3 M 
c. 0.029 M 
d. 0.17 M 
e. 0.46 M 
  
 
 

____ 12. For a first-order reaction, which expression describes the relationship between the rate constant, k, and the 
half-life, t1/2? 
a. t1/2 = 2 / k 
b. t1/2 = ln 2 / k 
c. t1/2 = k / 2 
d. t1/2 = ln 2 × k 
e. t1/2 = k / ln 2 
  
 
 

____ 13. The activation energy in the Arrhenius equation can best be described as 
a. a numerical description of the amount of energy released by colliding reactant 

molecules when they form products. 
b. a factor which corrects for the conversion between J and kJ. 
c. a numerical description of how often molecules collide with the proper orientation to 

react at a specific concentration. 
d. the probability that a collision between molecules will have the correct relative 

orientation for reaction to occur. 
e. a numerical description of the amount of energy needed by colliding reactant 

molecules in order to form products. 
  
 
 

____ 14. Which statement is true about a catalyst? 
a. It increases the activation energy involved in a reaction. 
b. It can be the same phase as the reactants (heterogeneous) or a different phase 

(homogeneous). 
c. It is formed during an early step in the reaction and consumed in a later step. 
d. It does not participate in the reaction. 
e. It does not appear in the overall equation for the reaction. 
  
 

 



Short Answer 

 
 15. The reactions which cause photochemical smog are initiated by _________. 

 

 16. The table below gives the rate constant for a certain reaction at high temperature. Calculate 
 
a.  the activation energy for this reaction. 
b.  the frequency factor. 
c.  the value of k at 1100K. 
 
 
T (K) 600 1200 
k (M-1 s-1) 0.533 4.77 × 104 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
. 

 

 17. Consider this proposed mechanism for the reaction of NO2 and CO: 
NO2 + NO2 → NO3 + NO (slow) 
NO3 + CO → NO2 + CO2 (fast) 
 
a.  Write the overall reaction represented by this mechanism. 
b.  What are the intermediates in this reaction, if any? 
c.  What are the catalysts in this reaction, if any? 
d.  Write the rate law predicted by the mechanism above. 
e. Write the rate law you would predict if the reaction went in a single step. 
 
 
 
 
 
 
 
 
 
 
 
. 

 
Problem 

 
 18. Ethanol has a normal boiling point of Tb = 78.5 oC and a enthalpy of vaporization of � Ho

vap = 40.48 kJ 
mol-1.  Determine the vapor pressure of ethanol at 37.0 oC.  The value of R is 8.314 J mol-1 K-1. 
 


