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CHM-102     Exam II    Spring 2002 
 

Name    Key       Raw Score 
           T-Score    
 
• You will have one hour to complete the exam. 
• There is one best answer to each question and all questions are worth the same number of 

points.   
• Sign your name on the answer sheet above the General Purpose logo on the front. 
• Print and fill in your name (last name-space-first name ) on the back of your answer sheet. 
• Be sure to mark the correct answers on your exam booklet so you can compare your answers 

to the answer key.   
• An answer key will be posted immediately following the test at 

http://aa.uncwil.edu/chm102/keys/.  It will also be posted outside DO-236. 
 
 
1. Which point on the phase diagram below corresponds to the triple point? 
 

a.  A  b.  B   c.  C   d.  D 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
2. How much heat (in kJ) is required to vaporize 100 mL of H2O given that its density is 1.0 

g/mL and its ∆Hvap = 40.7 kJ/mol? 
 

a.  226 kJ   b.  733 kJ   c.  40.7  kJ  d.  4.07 kJ 
 
# kJ = (100 g H2O)(1 mol H2O/18.0 g H2O)(40.7 kJ/mol) = 226 kJ 
 
 
3. Gallium crystallizes in a simple cubic unit cell.  The length of the unit cell edge is 3.70 Å .  

What is the radius (in Å) of the Ga atom? 
 

a.  7.40 Å  b.  3.70 Å  c.  1.85  Å  d.  0.930 Å 
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4. Which one of the following solids has the lowest melting point? 
 

a.  CH4  b.  GeH4   c.  SiH4  d.  SnH4 

 
The member of the series with the lowest molecular weight will have the smallest London forces 
and therefore the lowest melting point.   
 
 
5. Which of the following will hydrogen bond with H2O when dissolved in water? 
 

a.  H2S  b.  SiH4  c.  HCl   d.  NH3 
 
Only NH3 from this series can form hydrogen bonds with water.  None of the other members of 
the series contains O, N, or F atoms. 
 
 
6. Which one of the following is the most soluble in CH3OH? 
 

a.  CCl4  b.  CO2  c.  O2   d.  CH3CH2OH 
 
“Like dissolves like”.  The intermolecular forces in CH3CH2OH are most like those in CH3OH. 
 
7. What is the major intermolecular attractive force responsible for dissolution of CO2(l) in 

CF4(l)? 
 

a. hydrogen bonding     Both CO2 and CF4 are nonpolar molecules. 
b. dipole-dipole interactions   
c. London dispersion forces  
d. ion-dipole interactions 

 
 
8. If you drink a 500 mL glass of tap water that is 0.01 part per million (ppm) lead, how many 

grams of lead have you consumed?  (Assume the density of the solution is 1.0 g/mL.) 
 

a.  5 x 10-8 g b.  5 x 10-6 g  c.  0.005 g  d. 5 g 
 
# g Pb = (0.01 mg Pb/kg soln)(0.500 kg soln)(1 g/1000 mg) = 5 x 10-6 g 
 
9. A solution is prepared by dissolving 23.7 g of CaCl2 (MW=111 g/mol) in 375 g of water.  

The density of the resulting solution is 1.05 g/mL.  What is the molality of the CaCl2 
solution? 

 
a.  0.569 m b.  1.12 m  c.  1.14  m  d.  5.94 m 

 
m = (23.7 g/111 g· mol-1)/(0.375 kg solvent) = 0.569 m 
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10. What is the molarity of Cl- ions in the CaCl2 solution described in question 9? 
 

a.  0.214 M b.  0.427 M  c.  0.562 M  d.  1.12 M 
 
To find the molarity we must know the volume of the solution.  This can be calculated from the 
mass of the solution since we are given the density of the solution. 
 
L soln = (23.7 g + 375 g)(1 mL soln/1.05 g soln) = 0.3797 L 
 
MCl- = (2)(23.7 g)/111 g· mol-1)/(0.3797 L) = 1.12 M 
 
11. Which one of the following concentration expressions will vary with temperature?  
 

a.  mole fraction  b.  molarity  c.  molality  d. ppm 
 
Molarity contains a volume term.  The volume of a solution is a function of its temperature.  
None of the other concentration units are based on volume. 
 
12. Which one of the following conditions is most effective for increasing the solubility of 

CO2(g) in a soft drink? 
 

a. decreasing CO2(g) pressure and lowering the soft drink temperature 
b. increasing total pressure by adding N2(g) and raising the soft drink temperature 
c. increasing CO2(g) pressure and lowering the soft drink temperature 
d. increasing CO2(g) pressure and raising the temperature of the soft drink 

 
Henry’s Law states that the concentration of a gas in a solution will increase with increasing 
pressure of the gas above the solution.  Also, the concentration of a gas in a solution always 
decreases with increasing temperature. 
 
13. The exothermic step in the dissolution of NaCl in water is 
 

a. separation of the ions in the salt 
b. separation of the water molecules 
c. hydration (solvation) of the ions of the salt by the water molecules  
d. all these step are exothermic because the salt dissolved 

 
Energy is released (exothermic process) when water molecules hydrate the Na+ and Cl- ions 
through ion-dipole interactions. 
 
14. Which one of the following solutions will have the highest boiling point? 
 

a. 0.1 m Na2SO4  i = 3  ∆tb = iKbm 
b. 0.25 m  CH3OH i = 1 
c. 0.20 m NaCl  i = 2 
d. 0.20 m Al(NO3)3 i = 4 
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15. Determine the boiling point of a solution prepared by dissolving 56.0 g of Na2SO4 (FW = 

142) in 350 g of water.  The Kb for water is 0.52 ºC/m. 
 

a. 98.2 º  b.  100.6 ºC  c.  101.8 ºC  d.  104.1 ºC 
 
∆tb = iKbm = (3)(0.52)(56/142/.350) = 1.8 ºC 
The new boiling point would be 100 + 1.8 = 101.8 ºC 
 
16. Consider the table below for the reaction A + B → C. 
 

Time (s) [A] (mol/L) 
0.0 0.200 
10.0 0.140 
20.0 0.100 
30.0 0.071 
40.0 0.050 

 
What is the average rate (mol/L· s) between 10 s and 20 s? 

 
a.  9.5 x 10-3  b.  8.0 x 10-3  c.  5.0 x 10-3  d.  4.0 x 10-3 

 
Rate = -∆[A]/∆t = -(0.100 – 0.140)/(20.0 – 10.0) = 4.0 x 10-3 
 
17. Consider the following reaction. 
 

2 A  +  B                C  +  2 D 
 

The graph below shows how the concentrations of reactants and products vary with time for 
this reaction.  Which one of the following curves represents the change in the concentration 
of “C” with time? 

 
a.  I  b.  II   c.  III   d.  IV 

A 

B 

D 

C 
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18. Select the rate law that corresponds to the data shown below for the reaction: 
 

2 A  +  3 B →  products. 
 

Experiment Number [A] (M) [B] (M) Initial Rate (M/s) 
1 0.060 0.030 0.0248 
2 0.020 0.030 0.00276 
3 0.020 0.090 0.00828 

 
 

a.  Rate = k[A]2[B]3   b.  Rate = k[A]2[B]  
c.  Rate = k[A]4   d.  Rate = k[A][B] 

 
In Experiments 1 and 2, the concentration of B remains constant while the concentration of A 
triples.  The rate of the reaction goes up by a factor of 9.  Therefore the reaction is second-order 
with respect to reactant A.  In experiments 2 and 3, the concentration of A remains constant 
while the concentration of B goes up by a factor of 3.  The rate of the reaction goes up by a 
factor of 3.  Therefore, the reaction is first-order with respect to reactant B. 
 
19. Which of the following plays a part in determining the rate of a chemical reaction? 
 

a.  temperature    b.  concentration of reactants  
c.  presence of a catalyst   d.  all of  the above 

 
 
20. Data for the following first-order reaction at 25oC are listed below. 
 

2 C  →  products 
 
 

Time (min) [C]  

0 0.100 
7.2 0.075 
17.3 0.050 
34.5 0.025 

 
What is the rate constant of this reaction at 25 oC? 

 
a.  25.0 min-1 b.  0.0400 min-1  c.  17.3 min-1  d.  0.00217 min-1 

 
ln[C] = -kt + ln[C]0  ln[.075] = -k(7.2) + ln[0.100]  k = 0.0400 min-1 
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21. For the reaction 2A  +  B à C, the rate law is Rate = k[A][B]2.  If the concentrations of both 
A and B are doubled what will happen to the rate of the reaction? 

 
a.  increase by 8 times   b.  increase by 6 times 
c.  increase by 4 times   d.  increase by 2 times 

 
Rate1 = k[A][B]2 

 

Rate2 = k[2A][2B]2 
 
Rate2/Rate1 = k[2A][2B] 2/k[A][B]2 = 8 
 
In other words, doubling the concentration of A will cause the rate to double.  Doubling the 
concentration of B will cause the rate to increase by a factor of 4.  The overall increase in the 
rate is therefore 2 x 4 = 8.
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Constants and Equations 
 
R = 0.0821 L· atm/K· mol     c = 3.00 x 108 m/s  h = 6.63 x 10-34 J· s 
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Use the space below for scratch paper.  A periodic table is on the back of this page. 
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