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Dr. Cary Willard

Exam 3A (100 points)



November 10, 2005
All work must be shown to receive credit.  Show all answers to the proper number of significant figures.
NA = 6.022 x 1023/mol, PV=nRT, R=0.0821 L atm/mol K= 62.4 L torr.mol K

760 torr = 760 mm Hg = 1.00 atm = 101 kPa = 14.7 psi = 29.9 in Hg, K = oC+273.16
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Part I - Key Terms (24 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 smallest representative particle in an ionic compound.

_____     __________________2. The electrons in the outermost energy shell of an atom that are available for bonding.

_____     __________________3. A chemical bond characterized by the sharing of one or more pairs of valence electrons.

_____     __________________4. A diagram of a molecule or polyatomic ion in which each atom is represented by its chemical symbol surrounded by a dot (.) for each bonding or nonbonding electron; also referred to as a Lewis structure.

_____     __________________5. A bond composed of three electron pairs shown as three dashes between two atoms.

_____     __________________6. The ability of an atom to attract a shared pair of electrons in a chemical bond.

_____     __________________7. A bond in which one or more pairs of electrons are shared equally.

_____     __________________8. The pressure exerted by molecules in the gaseous state in dynamic equilibrium with the same type of molecules in the liquid state; for example, water molecules above liquid water.

_____     __________________9. The resistance of a liquid to flow as a result of intermolecular attraction.

_____     __________________10. An intermolecular attraction based on temporary dipoles in molecules ; also termed London forces.

_____     __________________11. An instrument for measuring atmospheric pressure.

_____     __________________12. The temperature at which the vapor pressure of a liquid is equal to the atmospheric pressure.

Key Terms

a. absolute zero

b. anion 

c. atmospheric pressure

d. barometer

e. boiling point

f. bonding electrons

g. cation 

h. covalent bond

i. Dalton’s law of partial pressures

j. dispersion forces

k. double bond

l. electron dot formula

m. electronegativity

n. formula unit

o. hard water

p. heat of fusion

q. heat of vaporization

r. hydrogen bond

s. ideal gas

t. ionic bond

u. molecule

v. nonbonding electrons

w. nonpolar covalent bond

x. partial pressure

y. polar covalent bond

z. single bond

aa. structural formula

ab. surface tension

ac. triple bond

ad. valence electrons

ae. vapor pressure

af. viscosity

Part II – Problems (76 points)   
1. (4 points) If oxygen gas is present in a steel cylinder at a pressure of 6.32 atm, what is the pressure in torr?

2. (5 points) If a gas occupies 2.40 L at 1 atm and 22oC, at what Celsius temperature will it occupy 7.20 L?

3. (5 points) A sample of gas occupies 1.87 L at 525 torr.  Calculate the volume it will occupy at 1.25 atm and the same temperature.

4. (6 points) To how many atm pressure must 3.65 L of gas measured at 1.18 atm and -20oC be subjected to be compressed to 0.500 L when the temperature is 40oC?

5.  (5 points) How many grams of NO2 are in a 3.74 L cylinder if the pressure is 2.06 atm at 27oC?

6. (6 points) Calculate the density of neon gas at 45oC and 0.743 atm pressure

7. (5 points) Calculate the volume of ammonia, NH3, that can be produced by the reaction of 3.57 L of nitrogen gas and 8.72 L of hydrogen gas at 25oC and 723 torr.

N2(g)  +  3 H2(g)  (  2 NH3(g)

8. (4 points) Indicate whether each of the following compounds is ionic, covalent, or both
	
	ionic
	covalent
	both

	a. C6H12O6
	
	
	

	b. MgCO3
	
	
	

	c. NH4NO3
	
	
	

	d. AlBr3
	
	
	


9. (12 points) Draw a reasonable Lewis electron dot structure for the following 
a. Si
b. NH3
c. SO2 (show resonance structures)
d. CN-1  

10. (8 points) Tell the geometry of the starred atoms in the table below

	
	Orbital geometry
	Molecular geometry
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11. (4 points) What is meant by saying that a bond is polar or nonpolar?  What bonds are completely nonpolar?
12. (4 points) Which liquid is more viscous, water or motor oil?  In which liquid do you suppose the intermolecular attractions are stronger?  Explain.
13.  (4 points) It takes more time to cook an egg in water on a mountain top than at sea level.  Why is this so?
14. (4 points) In liquids, what is the relationship between boiling point and the strength of intermolecular forces?  Explain.

