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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

Henry’s Law		
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Part I – Multiple Choice (30 points) 

The ability of an atom to attract the shared electrons in a covalent bond is its ________.
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electronegativity
bonding ability
polarity
ionic character
nonpolarity


The bond in Cl2 is a(n) ________ bond.

ionic
metallic
polar ionic
nonpolar covalent
polar covalent


The VSEPR theory allows us to determine the ________.

charge on an ion
color of a compound
bond type for a molecule
formula for a compound
shape of a molecule


The HF molecule can be classified as ________.

nonpolar
ionic
polar covalent
bent
planar


Hydrogen bonds are a major factor in the structure of ________.

DNA
hydrogen chloride
dry ice
air
table salt


The main interactions between molecules of methane, CH4, are ________.

hydrogen bonds
ionic bonds
dispersion forces
dipole-dipole attractions
none of the above


According to the kinetic molecular theory of gases, a gas can be compressed much more than a liquid or solid because
a gas is composed of very small particles.
the particles of a gas are very far apart.
gas particles move rapidly.
gas particles do not attract or repel one another.
gas particles move faster when the temperature increases.

The force of gas particles against the walls of a container is called ________.

volume
quantity of gas
temperature
pressure
density




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

What unit of temperature is used in gas law calculations?

Fahrenheit
Celsius
Kelvin
either Celsius or Fahrenheit
either Celsius or Kelvin


In Gay-Lussac's law, the pressure of a gas increases due to an increase in temperature because 
the molecules strike the walls of the container less often.
the molecules strike the walls of the container harder and more often.
the molecules get bigger.
there is a decrease in the volume of the container.
there is an increase in the number of gas particles.

At which temperature would NH3 gas be most soluble?

283 K
293 K
303 K
313 K
333 K


At which pressure would carbon dioxide gas be most soluble?

500 torr
600 torr
700 torr
800 torr
900 torr


Which phase of matter can act as a solvent?

Solid
Liquid
Gas
All the above



Liquids which are capable of mixing and forming a solution are

Miscible
Immiscible
Unsaturated
Dilute
Solubilizers 




Part 2 – Problems and Short Answer (70 points)

1.  (8 points) Draw Lewis Electron Dot Structures for the following molecules.
a. OF2










b. C2H2 (Carbons bonded together with one H on each C.)










2. (6 points) Draw Lewis Electron Dot Structures for the carbonate ion (CO22−).  Include reasonable resonance structures.  (carbon is the central atom)




3. (8 points) Predict the orbital or molecular geometry of the numbered atoms:

Orbital geometry N1				

Molecular geometry C2				

Orbital geometry O3				

Molecular geometry C4				



4. (4 points) What are intermolecular forces and how are they different than covalent bonds?






5. (4 points)What is viscosity?  How does it depend on intermolecular forces?






6.  (4 points)  Ether has a higher vapor pressure than water.  Which of these two liquids has the stronger intermolecular forces?  Which liquid would you expect to have the higher boiling point?







7.  (5 points) The pressure of Freon gas in an aerosol can is 3.87 atm at 25oC.  What is the new pressure of the gas if the temperature is increased to 85oC?







8. (5 points) If a package of pretzels contains 0.132 L of air on the ground where the temperature is 27oC and the atmospheric pressure is 760 torr, if the temperature decreases to 18oC and the pressure decreases to 635 torr when the plane reaches its cruising altitude, what volume of air will be in the bag of pretzels?






9. (5 points) A 10.0 L stainless steel tank is filled with 749 grams of CO2 at 45oC.  What is the pressure of the gas in the tank in atmospheres?









10. (4 points) Calculate the density of a sample of neon gas at standard temperature and pressure (STP).






11. (5 points) Butane gas (C4H10) burns in oxygen to produce carbon dioxide and oxygen.  
2 C4H10 (g)  +  13 O2(g)    8 CO2(g)  +  10 H2O(g)
How many liters of oxygen gas are required to react with 5.34 L of C4H10 with if the pressure and temperature are held constant?






12.  (4 points) A gas mixture contains each of the following gases at the indicated partial pressure.  N2 (837 torr), O2 (176 torr), and H2(677 torr).  What is the total pressure of the mixture in atm?





[bookmark: _GoBack]

13. (4 points) A solution is made by mixing 59.2 grams of barium sulfate with 49.2 grams of water.  Identify the solvent and solute in this solution.








14. (4 points) Chlorine gas is a good oxidizing agent which is often used to purify municipal water supplies and ensure that it is safe to drink.  If Cl2 has a solubility of 8.0 g/kg at 1.23 atm, what will the solubility of the gas be at a pressure of 0.052 atm?
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