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Data and Formulas:  NA = 6.022 x 1023/mol, R = 0.0821 L atm/mol K = 62.4 L torr/mol K, PV = nRT,

K = oC + 273.16, 760 torr = 760 mm Hg = 1 atm, 1000 mg = 1 g
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Part I - Key Terms (22 points) 
Choose the appropriate term which matches each of the following definitions.  Write the letter corresponding to the correct term in the 1st column and the term in the second column.
_____     __________________1. The pressure exerted by the gas molecules in air; at sea level this pressure supports a 760-mm column of mercury.
_____     __________________2. A bond in which one or more pairs of electrons are shared unequally.

_____     __________________3. The smallest representative entity in a compound held together by ionic bonds

_____     __________________4. The number of atoms, molecules, or formula units that constitute 1 mole of a given substance

_____     __________________5. A reaction that absorbs heat energy
_____     __________________6. The valence electrons in a molecule that are not shared
_____     __________________7. The ability of an atom to attract a shared pair of electrons in a chemical bond.

_____     __________________8. a model that explains the shapes of molecules as a result of electron pairs about the central atom repelling each other

_____     __________________9. temperature of 0oC and 1 atmosphere pressure arbitrarily chosen as standard conditions

_____     __________________10. the statement that an atom tends to bond in such a way so as to acquire eight valence electrons

_____     __________________11. The amount of substance experimentally measured in a laboratory procedure.

Key Terms

a. absolute zero 
b. activity series
c. actual yield
d. atmospheric pressure
e. Avogadro’s number (N)
f. bonding electrons
g. chemical reaction
h. covalent bond
i. delta notation
j. electron pair geometry
k. electronegativity
l. empirical formula
m. endothermic reaction
n. exothermic reaction
o. formula unit
p. gas pressure
q. ionic bond
r. molar mass
s. mole
t. molecular formula
u. molecule
v. nonbonding electrons
w. nonpolar covalent bond
x. octet rule
y. partial pressure
z. percent composition
aa. polar covalent bond
ab. precipitate
ac. product
ad. reactant
ae. standard temperature and pressure or STP
af. theoretical yield.
ag. vacuum
ah. valence electrons
ai. VSEPR theory
 Part II – Problems (78 points) 
1. (9 points)Balance the following equations: 

a)
_____I2 (s)  +  _____Cl2 (g) [image: image2.png]


  _____ICl5 (s) 

b)
_____Hg(NO3)2 (aq) +  _____ LiI (aq)   [image: image3.png]


  _____LiNO3 (aq) +  _____HgI2 (s) 

c)
_____C5H12 (l)  +  _____O2 (g) [image: image4.png]


  _____CO2 (g)  +  _____H2O (g) 

2. (15 points) One of the active ingredients in No-Doz is caffeine, C8H10N4O2. If a typical tablet contains 150 mg of this ingredient, calculate the following:

a) What is the molar mass of caffeine

b) How many moles of caffeine are present in a typical tablet?

c) How many moles of hydrogen are contained in a typical tablet?

d) How many molecules of caffeine are in a typical tablet

e) Given 2.91 x 1025 atoms of nitrogen how many carbon atoms are in this sample of caffeine?

3. (9 points) The local anesthetic piperocaine was awarded U.S. patent 1,784,903 in 1930. In preparing for the patent application, a medicinal chemist confirmed the identity of the drug by performing an elemental analysis and obtained the following results with a carefully purified sample: 

	Element
	Carbon
	Hydrogen
	Nitrogen
	Oxygen

	Mass Percent
	67.17 %
	8.86 %
	11.19 %
	12.78 %


4. (4 points) An organic compound has the empirical formula C5H4O and a molecular weight of about 240 g/mol, what is the molecular formula of this compound?

5. (10 points) Phosphine (PH3) is a poisonous gas once used as a fumigant for stored grain.  It is prepared according to the following equation.
Ca3P2 (s) + 6 H2O (l) [image: image5.png]


Ca(OH)2 (s) + 2 PH3 (g)
a) How many moles of water are required to form 4.27 moles of phosphine?

b) 25.0 grams of calcium phosphide are reacted with excess water.  How many moles of phosphine will be produced?
c) What volume of phosphine will be produced from part b at 815 torr and 27oC?
6. (7 points) Given the reaction for the combustion of arsenic, calculate the mass of arsenic(V) oxide formed by the reaction of 30.0 grams of arsenic with 20.0 grams of oxygen.

4 As (s)  +  5 O2 (g)  (  2 As2O5 (s)
If the reaction produces 42.8 grams of arsenic(V) oxide, what is the percent yield?

7. (6 points) A hot air balloon has a volume of 840.0 L at 35.20°C. To what temperature must the balloon and its contents be heated to increase its volume to 1500.0 L?

8. (4 points) A mixture of oxygen gas and chlorine gas has a total pressure of 1500.0 torr. If the partial pressure of chlorine is 834.2 torr, what is the partial pressure of the oxygen gas?

9. (8 points) Draw the Lewis structures for each of the following ions and molecules. 
a. C2H4
b. CO3-2
10. (4 points) Tell the orbital and molecular geometries around each of the following atom centers.
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v.

Orbital Geometry

__________________________


________________________

Molecular Geomery
__________________________


________________________
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