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1 atm = 101.325 kPa = 760 torr = 760 mmHg

c = 2.998 x 108 m/s
1 J = 1 kg m2 s-2




h = 6.626 x 10-34 J s
E = h = hc/

R = 0.0821 L atm mol-1 K-1
This exam consists of 16 questions on 4 pages. Please write your name at the top of each page. Read all of the questions carefully. If there is anything that is unclear, please ask. Answers should be placed in the spaces provided and written legibly. Be sure to answer all of the questions on the exam.
You may use a calculator. A periodic table is provided on the last page of the exam. 
The exam is worth 100 points. You have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period. No late exams will be accepted.
As always, cheating is not allowed.
Good Luck!

1.
A balloon is filled with oxygen gas to a volume of 1.75 L at 36ºC. The balloon is then heated to 72ºC. What is the volume of the heated balloon?

a.
0.875 L

b.
1.57 L

c.
1.95 L

d.
3.50 L

2.
The density of hydrogen gas in a flask is 0.147 g/L at 305 K. What is the pressure inside the flask?

a.
1.19 atm

b.
1.83 atm

c.
2.98 atm

d.
3.69 atm

3.
A mixture of methane (CH4) and helium is placed in a 2.0 L flask at 27ºC. The partial pressure of CH4 is 0.72 atm and the partial pressure of helium is 0.22 atm. What is the mole fraction of methane?

a.
0.23

b.
0.50

c.
0.77

d.
3.5

4.
Which conditions will cause the greatest deviation from the ideal gas law?

a.
100 atm and 500 K

b.
100 atm and 10 K

c.
0.001 atm and 500 K

d.
0.001 and 10 K

5.
A microwave oven emits radiation at a frequency of 6.00 x 1010 Hz. What is the wavelength of this light?

a.
3.98 x 10-23  m

b.
1.67 x 10-11  m

c.
5.00 x 10-3  m

d.
2.00 x 10-2  m

6.
How many orbitals have the following quantum numbers: n = 4, ℓ = 1?

a.
1

b.
3

c.
4

d.
5

7.
Which quantum number designates the shape of an atomic orbital?

a.
n

b.
ℓ
c.
mℓ
d.
ms
8.
What is the electron configuration of Ga+?

a.
[Ar]4s23d10
b.
[Ar]3d104p2
c.
[Ar]4s23d84p2
d.
[Ar]4s23d104p2
9.
What is the correct orbital diagram for Fe2+?




  3d
          
    4s

a.
[Ar]     (↑  )(↑  )(↑  )(↑  )(    )
(↑↓)

b.
[Ar]     (↑  )(↑  )(↑  )(↑  )(↑  )
(↑  )
c.
[Ar]     (↑  )(↑  )(↑  )(↑  )(↑  )
(    )
d.
[Ar]     (↑↓)(↑  )(↑  )(↑  )(↑  )
(    )
10.
Place the following ions in order of increasing radius: Al3+, F-, Mg2+, and N3-.

a.
F- < N3- < Al3+ < Mg2+
b.
F- < N3- < Mg2+ < Al3+
c.
N3- < F- < Mg2+ < Al3+
d.
Al3+ < Mg2+ < F- < N3-
11.
Place the following atoms in order of increasing ionization energy: C, N, and Si.

a.
C < Si < N

b.
Si < C < N

c.
Si < N < C

d.
N < C < Si

12.
Electronegativity increases

a.
moving down a group in the periodic table.

b.
moving from left to right across the periodic table.

c.
with increasing atomic mass.

d.
with increasing atomic radii.

13.
Mark the following statements as True or False:


_____ Br- and Ca2+ are isoelectronic with one another


_____ The effusion of CO2 molecules is faster than NO2 molecules at the same temperature and pressure

_____ Standard molar volume is the volume of 1 mol of gas at 1 atm and 25°C

_____ The 5f sublevel has a capacity of 32 electrons

14.
a.
Write the ground state electron configuration for sulfur.


b.
Is sulfur paramagnetic or diamagnetic? ___________________

c.
How many core (inner) electrons does sulfur have? ________

d.
How many valence electrons does sulfur have? ________
15.
Potassium chlorate decomposes when heated, giving oxygen and potassium chloride.

2 KClO3 (s) ( 2 KCl (s)  +  3 O2 (g)

A test tube holding 87.6 g of KClO3 is heated and the reaction goes to completion. What volume of O2 will be evolved if it is collected at a pressure of 1.04 atm and a temperature of 13.2°C?

16.
A volatile compound with a mass of 0.8822 grams is placed in an evacuated 0.250 L flask. The flask is heated to evaporate the compound. At 99ºC, the pressure in the flask is 1.25 atm. What is the molar mass of the compound?
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