Chemistry 115							Name 					
Dr. Cary Willard	
Exam 3B							November 9, 2009
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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
0oC=273.16 K



Part 1 – Multiple Choice (30 points) 
1. What is the maximum number of electrons that can occupy the 3p sublevel?
a. 2
b. 10
c. 6
d. 18

2. How many orbitals are contained in the 3d sublevel?
a. 5
b. 7
c. 10
d. 2

3. A bond that is principally covalent will form between
a. Calcium and oxygen
b. Sulfur and oxygen
c. Rubidium and chlorine
d. Lithium and chlorine

4. What is the number of valence electrons in a halogen?
a. 8
b. 2
c. 9
d. 7

5. Atoms of which two elements in the ground state contain the same number of valence electrons?   
a. Al and Si
b. Al and Zn
c. Al and B
d. Al and Ge

6. When potassium fluoride forms from a potassium atom and a fluorine atom
a. A proton is transferred from the potassium atom to the fluorine atom
b. An electron is transferred from the potassium atom to the fluorine atom
c. A proton is transferred from the fluorine atom to the potassium atom
d. An electron is transferred from the fluorine atom to the potassium atom  

7. A Cl-1 ion has an electron configuration isoelectronic with an atom of
a. Neon
b. Krypton
c. Argon
d. Xenon

8. Which type of chemical bond involves the unequal sharing of electrons?
a. Ionic
b. Nonpolar covalent
c. Polar covalent

9. How many valence electrons are present in the element with the following ground state electron configuration?   
1s2 2s2 2p3    
a. 5
b. 2
c. 7     
d. 3

10. Which series is ranked in order of increasing electronegativity?
a. O, S, Se, Te
b. Cl, S, P, Si
c. Sr, Sn, N, O
d. C, Si, P, Se

11. At STP, 3.00 L of nitrogen gas contains the same number of molecules as
a. 1.00 L of nitrogen gas
b. 3.00 L of chlorine gas
c. 4.00 L of hydrogen gas
d. 2.00 L of oxygen gas  

12. Which atom has the largest radius?
a. Te
b. O
c. S
d. Se

13. Which of the following has a volume that consists of mostly empty space?
a. I2(s)
b. F2(g)
c. Na(s)
d. Br2(l)
14. A mixture of gases consists of helium at a partial pressure of 500. torr, neon at a partial pressure of 400. torr, and argon at a partial pressure of 300. torr.  What is the total pressure of this mixture of gases?
a. 760. torr
b. 1500 torr
c. 500. torr
d. 1200. torr


15. As the temperature of a gas sample increases, the number of molecules and volume remaining constant, the pressure exerted by the gas
a. Decreases
b. Increases
c. Remains the same
d. Unable to determine




Part 2 –Problems and Questions (70 points) 

1. (4 points) Write the complete electron configuration for chlorine.  






2. (6 points) Write the shorthand electron configuration for technetium (Tc).  






Write the electron configuration of a Tc+2 ion.






3.  (4 points) Why is there such a large increase in the ionization energy required to remove the second electron from a sodium atom as opposed to the first?  (IE # 1 =496 kJ/mol IE #2 = 4565 kJ/mol)








4.  (4 points) Rank the following elements in order of increasing ionization energy.  Si, S, In, Sn 


_______<_______<_______<_______



5. (4 points) Why are only valence electrons represented in a Lewis structure?








6. (10 points) Draw a Lewis electron dot structure for the following atoms/molecules.  Be sure to show all bonds and lone pairs.
a. O





b. NCl3 (N is the central atom)










c. CN-1








7.  (6 points) Tell the orbital and molecular geometry of the central atom(*)for each of the following structures. 
	
	Orbital geometry
	Molecular geometry

	a. [image: ]
	
	

	b. [image: ]
	
	

	c. [image: ]
	
	


 
8. (4 points) If the pressure of hydrogen gas in a cylinder is 2.85 atm, what is the pressure in torr?






9. (4 points) A balloon is filled with helium gas at a pressure of 217 torr.  Its volume is 6.74 L.  What will the new pressure be if the balloon is compressed to a volume of 3.58 L?








10. (4 points) An aerosol can contains nitrogen at a pressure of 8.42 atm in a 53oC room.  What will the new pressure of nitrogen in the can be if it is left in a walk-in freezer where the temperature is -12oC?






11. (4 points) Explain using kinetic theory why the pressure of a gas increases when the temperature increases.







12. (5 points) If 65.2 grams of carbon dioxide are introduced into a 12.0 L container at 3.99 atm, what will its temperature be (in oC)?











13. (7 points) Calculate the volume of one mole of Argon gas at 35oC and 4.35 atm pressure.  








What is its density?





14. (4 points) Calculate the volume of water, H2O, that can be produced by the reaction of 7.33 L of ammonia gas (NH3) reacting with excel oxygen gas at 25oC and 470 torr.
5 O2(g)  +  4 NH3(g)    4 NO(g) + 6 H2O(g)
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10.81
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Al
27.00
	14
Si
28.09
	15
P
30.97
	16
S
32.06
	17
Cl
35.45
	18
Ar
39.95

	19
K
39.10
	20
Ca
40.08
	21
Sc
44.96
	22
Ti
47.90
	23
V
50.94
	24
Cr
52.00
	25
Mn
54.94
	26
Fe
55.85
	27
Co
58.93
	28
Ni
58.70
	29
Cu
63.55
	30
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	33
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	34
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Ce
140.1
	59
Pr
140.9
	60
Nd
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	61
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(147)
	62
Sm
150.4
	63
Eu
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	64
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	65
Tb
158.9
	66
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	67
Ho
164.9
	68
Er
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	70
Yb
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	71
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	96
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	99
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	100
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Md
(258)
	102
No
(259)
	103
Lr
(260)
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