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All work must be shown to receive credit.  Give all answers to the correct number of significant figures

PV=nRT
Avogadros number 	= 6.022 x 1023 /mol
Ideal gas constant 	= 0.0821 L atm/mol K
			= 62.4 L torr/mol K
1 atm = 760 torr = 760 mm Hg = 101.3 kPa = 14.7 psi
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Part I – Multiple Choice (30 points) 

1. The ability of an atom to attract the shared electrons in a covalent bond is its ________.
a. 
Page 8
b. electronegativity
c. bonding ability
d. polarity
e. ionic character
f. nonpolarity


2. The bond in Cl2 is a(n) ________ bond.
a. 
b. metallic
c. polar ionic
d. polar covalent
e. ionic
f. nonpolar covalent


3. The VSEPR theory allows us to determine the ________.
a. 
b. charge on an ion
c. color of a compound
d. shape of a molecule
e. bond type for a molecule
f. formula for a compound


4. Which of the following elements has the lowest electronegativity? 
a. 
b. C
c. N
d. Li
e. O
f. F


5. How many covalent bonds will an oxygen atom normally make?
a. 
b. 1
c. 2
d. 3
e. 4
f. 5


6. Which is the most polar bond in the following list?
a. 
b. O-H
c. S-O
d. C-S
e. I-I
f. P-H


7. In water, the melting point is unusually high because of
a. covalent bonds in the individual molecules.
b. ionic bonds in the individual molecules.
c. hydrogen bonding between the molecules.
d. dipole-dipole attractions between the molecules.
e. the heat content of the hydrogen-oxygen bonds.

8. Hydrogen bonds are a major factor in the structure of ________.
a. 
b. DNA
c. hydrogen chloride
d. dry ice
e. air
f. table salt




9. Water has a boiling point of 100 °C, and alcohol has a boiling point of 78 °C, even though water is a smaller molecule. This large difference in boiling point is due to 
a. weak dipole-dipole attractions in the alcohol molecules.
b. more hydrogen bonds between the water molecules.
c. ionic bonds between the water molecules.
d. covalent bonds in the alcohol molecules.
e. more hydrogen bonds between the alcohol molecules.

10. When a solid is converted directly to a gas, the change of state is called ________.
a. 
b. freezing
c. melting
d. boiling
e. condensation
f. sublimation


11. Vapor pressure can be described as 
a. the temperature at which bubbles of vapor appear in a liquid.
b. the pressure exerted on the earth by the particles in the air.
c. the pressure exerted by a gas above the surface of its liquid.
d. the temperature at which the vapor pressure of a liquid equals atmospheric pressure.
e. the pressure within the lungs during inhalation.

12. In response to Boyle's law, the pressure of a gas increases as the volume decreases because 
a. the gas particles get bigger.
b. the kinetic energy of the gas particles increases.
c. the temperature of the gas increases.
d. the gas particles strike the walls of the container with more force.
e. the gas particles strike the walls of the container more often.

13. What unit of temperature is used in gas law calculations?
a. 
b. Kelvin
c. Fahrenheit
d. Celsius
e. either Celsius or Fahrenheit
f. either Celsius or Kelvin


14. As you rise higher in Earth's atmosphere, the atmospheric pressure ________.
a. 
b. decreases
c. increases
d. remains the same


15. A barometer is a device for measuring ________.
a. 
b. blood pressure
c. gas pressure in a container
d. atmospheric pressure
e. gas pressure in the lung
f. vapor pressure




Part 2 – Problems and Short Answer (70 points)

1. (15 points) Given the following balanced equation, answer the questions below:

3 TiO2(s) + 4 BrF3(l)    3 TiF4(s)  +  2 Br2(l)  + 3 O2(g)

a. (3 points) How many formula units of TiF4 will be produced by the reaction of 32 molecules of BrF3 with excess TiO2?




b. (3 points) How many moles of BrF3 are required to react with 5.97 moles of TiO2?




c.  (4 points) How many molecules of BrF3 are required to make 52.4 grams of oxygen gas (O2)?





d.  (5 points) If 5.73 grams of bromine (Br2) are formed from the reaction of 7.00 grams of titanium(IV) oxide (TiO2) and 7.00 grams of bromine trifluoride (BrF3), what is the percent yield?









2.  (4 points) How do endothermic reactions differ from exothermic reactions?  How would you design an experiment to determine whether a reaction was endothermic or exothermic?


3. (6 points) Draw Lewis Electron Dot Structures for the following molecules.
a. CBr4







b. CS2









4. (5 points) Draw Lewis Electron Dot Structures for the thiocyanate ion (SCN-1).  Include reasonable resonance structures.  (carbon is the central atom)








5. (8 points) Predict the orbital or molecular geometry of the numbered atoms:

Orbital geometry P1					

Molecular geometry S2				

Orbital geometry N3					

Molecular geometry C4				



6. (3 points) What are intermolecular forces and how are they different than covalent bonds?





7. (4 points) Give an example of a non-polar molecule.  What kind of intermolecular forces are most important in this molecule?





8.  (4 points) Glycerol has a higher viscosity than water.  What can you say about the relative strength of the intermolecular forces in the two compounds?  Which has a higher boiling point?






9. (4 points) Explain why a sealed bag of chips expands when you take it to a higher altitude. 







10. (4 points) A 0.427 mol sample of helium gas is pumped into a balloon and its volume is 7.39 L.  How many more moles of helium must be pumped into the balloon to increase its volume to 12.5 L?  (Pressure and temperature are constant)





	Total moles of helium in balloon 			moles He added 		

11. (4 points) A sample of a gas has an initial volume of 37.2 L at a pressure of 6.44 atm and a temperature of 51oC.  If the pressure is increased to 8.72 atm and the temperature is increased to 77oC, what will the volume of the gas?









12. (4 points) What is the mass of 3.76 L of chlorine gas (Cl2) in a 4.62 L tank with a pressure of 38.5 atm at a temperature of 27oC?









13. (4 points) Nitrogen dioxide reacts with water to produce oxygen and ammonia.
4 NO2(g)  +  6 H2O(g)    7 O2(g)  +  4 NH3(g)
How many liters of oxygen gas can be produced by the complete reaction of 5.34 L of NO2 with excess water at 3.50 atm pressure and 41.3oC? 







14. (4 points) A gas mixture contains each of the following gases at the indicated partial pressure.  N2 (586 torr), O2 (375 torr), and H2(878 torr).  What is the total pressure of the mixture in atm?
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