
CHEM 100     Name________________________________ 
Exam 2     Summer 2010 
 
Part I.  Multiple choice.  Circle the correct answer for each problem.  3 points each 
 
1. Water is a liquid at room temperature while methane is a gas.  Which statement compares the 

intermolecular forces in these molecules correctly?  

A) Both water and methane have the same intermolecular forces.  

B) The intermolecular forces in water are stronger than those in methane.  

C) The intermolecular forces in methane are stronger than those in water.  

D) There is not enough information to compare these forces.   

2. Which of the following is the weakest?  

A) dipole forces 

B) hydrogen bonds 

C) ionic bonds 

D) dispersion forces 

3. Which of the following does not contain Avogadro's number of particles?  

A) 6.02 × 1023 atoms of silicon  

B) 12 g of water 

C) 23 g of sodium 

D) 1.0 mole of carbon   

4. A balloon is inflated outdoors on a cold day in North Dakota at a temperature of -40°C to a 
volume of 2.00 L. The pressure remains constant. What is the volume of the balloon indoors 
at a temperature of 25°C?  

 

A) -3.2 L 

B) 1.6 L 

C) 2.0 L 

D) 2.6 L 

5. Which of the following is NOT a postulate of the kinetic-molecular theory?  

A) The molecules of a gas are strongly attracted to each other.  

B) Molecules of a gas move rapidly and in straight lines.  

C) If two molecules collide with each other, the total energy of the molecules before the 
collision is the same as their total energy after the collision.  

D) The molecules in a gas are tiny compared to the distance between them. 

 
6. Ethanol (C2H6O) is a common intoxicant and fuel produced from the fermentation of various 

grains. How many moles of ethanol are represented by 50.0 kg of ethanol? 

A) 1085 mol. 

B) 9.0 mol. 

C) 46.1 mol. 

D) 1.09 mol. 

7. In terms if energy, the statement "you cannot break even" is another way of expressing  

A) Boyle's law.  

B) the third law of thermodynamics. 

C) the second law of thermodynamics. 

D) the first law of thermodynamics. 



8. Which region of the soap molecule shown dissolves most easily in nonpolar materials such as 
grease? 

 
A) Region 1 

B) Region 2 

C) Region 3 

D) Region 4 

9. The phenomenon that is primarily responsible for the unusual physical properties of water 
(such as its high boiling point) is: 

A) ion-ion interactions 

B) hydrogen bonding 

C) ion-dipole interactions 

D) dispersion forces 

10. Which of the following covalent bonds would you expect to be the most polar?  

A) C-C 

B) C-F 

C) C-O  

D) C-H 

 
Part II.  Complete each of the following.  Point values are noted by each question. Report 
numerical results to the correct number of significant figures and with the appropriate units. 
 
11. Define th efollowiing terms. (8 points total, 4 each) 

a.  enthalpy: 
 
 
 
 

b. stoichiometry: 
 
 
 
 
 

12. How many ammonia molecules are present in 4.48 L of ammonia gas at 0oC and 0.500 atm? 
(6 points) 



13. For the reaction below, how many grams of silver chloride can be prepared by reacting 
1000.0 g silver nitrate with 4.45 g of magnesium chloride? (10 points) 

AgNO3 (aq) +     MgCl2 (aq) →     AgCl (s) +     Mg(NO3)2 (aq)  (not balanced) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14.  A student was asked to prepare exactly 250 mL of a 0.500 M aqueous potassium hydroxide 
solution. What mass of potassium hydroxide must the student dissolve in the 250 mL of 
solution? (8 points) 

 
 
 
 
 
 
 
 
 
 
 
15. Rank the compounds below in order of boiling point, from lowest to highest.  Clearly explain 

your reasoning. (Hint: higher boiling points mean greater difficulty in breaking up 
intermolecular interactions) (8 points) 

Compound Propane Formic Acid Methyl Ether Ethanol 
Formula CH3CH2CH3 CHCOOH CH3OCH3 CH3CH2OH 
Molar Mass  44.1 g/mole 46.0 g/mole 46.1 g/mole 46.1 g/mole 

Lewis 
Structure 

C C C

H

H

H H

H

H

H

H

 

 
C O C

H

H

H

H

H

H
 

C C O H

H

H

H

H

H

Rank     

 
 

C

O

OH H



Part III.  Complete 3 of the following 4 problems.  Clearly mark the problem you do not want 
graded.  Each problem is worth ten (10) points.  You must show you work on calculations to 
receive partial credit.  Report numerical results to the correct number of significant figures and 
with the appropriate units. 
 
16. For the following, consider the reaction between potassium carbonate and ammonium nitrate 

to prepare potassium nitrate: 
 

K2CO3 (s) + 2NH4NO3 (s) 2KNO3 (s) + CO2 (g) + H2O (g) + 2NH3 (g) 
 

a. How many kg of potassium nitrate can be prepared from 1.2 kg potassium carbonate and 
an excess of ammonium nitrate? (6 points) 

 
 
 
 
 
 
 
 
 

b. How many moles of carbon dioxide can be prepared by mixing 1.2 mol potassium 
carbonate and 1.0 moles ammonium nitrate? (4 points) 

 
 
 
 
 
 
 
 
 
17. Copper (II) sulfide can be converted to copper metal by reaction with oxygen in the reaction 

below.  What volume of SO2 (at STP) would be made from the complete conversion of 1,100 g 
of CuS ore? 

CuS + O2  Cu + SO2 
 



18. Consider the solubility of ethanol and octane in water.  Explain why ethanol is much more 
soluble in water than octane. 
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19. A student, Kimmy Nurd, conducted the malachite to copper conversion experiment that we did 

in lab.  She started with 1.135 grams of malachite and performed the roasting and reduction 
steps in the same way we did in lab.  After cooling and cleaning her beads, the final mass of 
copper was determined to be 0.598 grams.  What was her percent yield for the overall 
process?. 

  Roasting:  Cu2CO3(OH)2(s)  2 CuO(s) + CO2(g) + 2H2O(g) 
  Reduction:  2 CuO(s) + C(s)  2 Cu(s) + CO2(g) 



Possibly Useful Information 
 

PV = nRT R = 0.0821 L atm/(mol K) 

P1V1 = P2V2 V1/T1 = V2/T2 

K = oC + 273.15 STP: P = 1 atm, T = 273 K 

Don’t walk between parked cars…or moving 
ones! 

NA = 6.02 x 1023 mol-1 

 
 

 


