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R = 0.08206 L*atm/mole*K
1) Which of the following bonds is most polar? 

A) H-F   B) H-Cl   C) H-H   D) F-F   E) H-I 
2)
A correct Lewis Formula for P2 is:
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3)  Of the bonds C–N, C=N, and C≡N, the C–N bond is __________. 

A) strongest/shortest 

B) strongest/longest 

C) weakest/shortest 

D) weakest/longest 

E) intermediate in both strength and length 
4)  What type of hybrid orbital is present in methane (CH4)?

A) sp2  B) sp3  C) sp3d  D) sp  E) sp3d2

5) Which molecule has one pair of nonbonding electrons on the central atom?

A) PCl3
B) CO2
C) SO3
D) BF3
E) SF2
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6)
Given the Lewis structure:


Calculate the formal charges for the designated atoms:

	
	Oxygen bonded to H, Cl
	Cl
	Oxygen bonded to Cl

	A)
	+1
	-1
	0

	B)
	-1
	+1
	0

	C)
	-1
	0
	+1

	D)
	0
	-1
	+1

	E)
	0
	+1
	-1


7) The Lewis structure for CO2 is: 
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8)  Pi orbital overlap involves
a. "head-on" (on internuclear axis) bonding with s orbitals. 

b. "sideways" (above and below axis) approach of pairs of p orbitals. 

c. overlap of an s with a p orbital. 

d. production of a bonding but not an antibonding orbital. 

9)  According to VSEPR theory, if there are five electron domains in the valence shell of an atom, they will be arranged in a(n) __________ geometry. 
A) octahedral 

B) linear 

C) tetrahedral 

D) trigonal planar 

E) trigonal bipyramidal

10)  In order to produce 
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 hybrid orbitals, __________ s atomic orbital(s) and __________ p atomic orbital(s) must be mixed. 

A) one, two 

B) one, three 

C) one, one 

D) two, two 

E) two, three 

11)  The molecular geometry of the 
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 molecule is __________, and this molecule is __________. 

A) trigonal planar, polar 

B) trigonal planar, nonpolar 

C) trigonal pyramidal, polar 

D) trigonal pyramidal, nonpolar 

E) tetrahedral, unipolar 

12)  The combination of two atomic orbitals results in the formation of __________ molecular orbitals. 

A) 1 

B) 2 

C) 3 

D) 4 

E) 0 

13)  The bond angles marked a, b, and c in the molecule below are about __________, __________, and __________, respectively.
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A) 90°, 90°, 90° 

B) 120°, 120°, 90° 

C) 120°, 120°, 109.5° 

D) 109.5°, 120°, 109.5° 

E) 109.5°, 90°, 120° 

14)  The bond order of any molecule containing equal numbers of bonding and antibonding electrons is 

A) 0 

B) 1 

C) 2 

D) 3 

E) 1/2 

15)  In molecular orbital theory, the 
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 orbital is __________ and the 
[image: image7.wmf]*

1s

σ

 orbital is __________ in 
the 
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 molecule. 

A) filled, filled 

B) filled, empty 

C) filled, half-filled 

D) half-filled, filled 

E) empty, filled 

16)  Molecular Orbital theory correctly predicts paramagnetism of oxygen gas, 
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. This is because 
A) the bond order in 
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 can be shown to be equal to 2.  

B) there are more electrons in the bonding orbitals than in the antibonding orbitals. 

C) the energy of the 
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 is higher than that of the 
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D) there are two unpaired electrons in the MO electron configuration of 
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E) the O–O bond distance is relatively short 

17)  In the molecule below, which atom has the largest partial negative charge __________?


Cl


 ∣

 F – C – Br


 ∣

 I

A) Cl 

B) F 

C) Br 

D) I 

E) C 

18)

The Lewis structure of acetic acid is shown at right.  How many ( (sigma) bonds are there in the structure?  (A bond involves one pair of electrons.) 
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a)
1



b)
3



c)
5



d)
7



e)
8

19)  The Lewis structure of the 
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 ion is __________. 

A) 
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B) 
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C) 
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D) 
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E) 
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20)  A closed-end manometer was attached to a vessel containing argon.  The difference in the mercury levels in the two arms of the manometer was 12.2 cm higher on the argon side.  Atmospheric pressure was 783 mmHg.  The pressure of the argon in the container was __________ mmHg. 

A) 122 

B) 661 

C) 771 

D) 795 

E) 882 

21)  A balloon originally had a volume of 4.39 L at 44 °C and a pressure of 729 torr.  The balloon must be cooled to __________°C to reduce its volume to 3.78 L (at constant pressure). 

A) 38 

B) 0 

C) 72.9 

D) 273 

E) 546 

22)  A flask contains a mixture of two gasses, A and B, at a total pressure of 2.6 atm.  

There are 2 moles of gas A and 5 moles of gas B in the flask.  What is the partial pressure (in atm) of gas A?
A) 9.1

B) 6.5

C) 1.04

D) 0.74

E) 2.6

23)  A gas in a 325 mL container has a pressure of 695 torr at 19 °C.  There are __________ mol of gas in the flask. 

A) 1.24 × 
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B) 1.48 × 
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C) 9.42 

D) 12.4 

E) 80.6 

24)  An empty 2.0 L soda bottle is tightly capped with 2 g of N2 inside.  If the bottle is placed in water at 95oC, what is the pressure inside the bottle?
A) 520 mmHg

B) 780 mmHg

C) 820 mmHg

D) 930 mmHg

E) 2800 mmHg

25)  In a gas mixture of He, Ne, and Ar with a total pressure of 8.40 atm, the mole fraction of Ar is __________ if the partial pressures of He and Ne are 1.50 and 2.00 atm, respectively. 

A) 0.179 

B) 0.238 

C) 0.357 

D) 0.583 

E) 0.417 

26)  Gaseous mixtures __________. 

A) can only contain molecules 

B) are all heterogeneous 

C) can only contain isolated atoms 

D) are all homogeneous 

E) must contain both isolated atoms and molecules 

27)  2.49 grams of a gas has a volume of 752 mL at 1.98 atm and 62 °C.  
The gas is __________. 

A) 
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B) 
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C) 
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D) 
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E)  Ne 

28)  Of the following gases, __________ will have the greatest rate of effusion at a given temperature. 

A) 
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B) 
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C)  Ar 

D)  HBr 

E)  HCl 

29)  A real gas will behave most like an ideal gas under conditions of __________. 

A) high temperature and high pressure 

B) high temperature and low pressure 

C) low temperature and high pressure 

D) low temperature and low pressure 

E) STP 

30)
  
Suppose 3.15 L of neon at 21°C and P = 0.951 atm is compressed to 1.292 atm, with the temperature held constant.  The new volume is



A)
2.32 L



B)
3.00 L



D)
3.15 L



D)
4.10 L



E)
4.44 L

31)

Which one of the following is not possible for an ideal gas?



A)
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B)
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C)
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D)
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E)
none of the above.
Extra Credit … MUST SHOW ALL WORK

EC 1)  According to kinetic-molecular theory, if the temperature of a gas is raised from 100 °C to 200 °C, the average kinetic energy of the gas will __________. 

A) double 

B) increase by a factor of 1.27 

C) increase by a factor of 100 

D) decrease by half 

E) decrease by a factor of 100
EC 2)  A gas mixture of Ne and Ar has a total pressure of 4.00 atm and contains 16.0 mol of gas.  If the partial pressure of Ne is 2.75 atm, how many moles of Ar are in the mixture? 

A) 11.0 

B) 5.00 

C) 6.75 

D) 9.25 

E) 12.0 

EC 3)  Sodium hydride reacts with excess water to produce aqueous sodium hydroxide and hydrogen gas:



[image: image32.wmf]22

NaH (s) + HO (l)  NaOH (aq) + H (g)

®


A sample of NaH weighing __________ g will produce 982 mL of gas at 28.0 °C and 765 torr, when the hydrogen is collected over water.  The vapor pressure of water at this temperature is 28 torr. 

A) 2.93 

B) 0.960 

C) 0.925 

D) 0.0388 

E) 925 
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