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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 20 questions on 5 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 bicycle tire is filled to a pressure of 4.42 atm (65 psi) at a temperature of 12°C. If the temperature of the tire increases to 33°C, what is the pressure of the tire? Assume the volume of the tire is constant.
a.
4.75 atm
b.
5.91 atm
c.
9.28 atm
d.
12.1 atm
2.
At 21°C, a gas cylinder containing nitrogen gas has an internal volume and pressure of 46.6 L and 1.50 x 102 atm.  What mass of nitrogen gas is contained in the cylinder? 
a.
2.90 x 102 g
b.
4.05 x 103 g
c.
8.11 x 103 g
d.
1.14 x 105 g
3.
Which of the following pure gases has the greatest density at 1.0 atm and 305 K?
a. He

b. CO

c. CO2
d. CF4
4.
The composition (in mole percent) of the atmosphere is 78.1% N2, 21.0% O2, and 0.9 % Ar. What is the partial pressure of argon when the barometric pressure is 754.1 mmHg?

a.
0.3 atm
b.
0.9 mm Hg
c.
244 mmHg
d.
7 mmHg
5.
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

6.
Many hand held laser pointers emit 650 nm light. What is the frequency of this light?

a.
9.8 x 1026  Hz
b.
4.6 x 1014  Hz
c.
2.0 x 102  Hz
d.
2.2 x 10-15  Hz
7.
Which of the following sets of quantum numbers refers to a 2s orbital?

a.
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 = 2, ms = + 1/2
b.
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 = 1, ms = + 1/2
c.
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 = -1, ms = + 1/2
d.
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 = 0, ms = + 1/2
8.
Which quantum number designates the shape of an atomic orbital?

a.
angular momentum
b.
principal
c.
electron spin
d.
magnetic
9.
What is the symbol of an ion with the following orbital diagram?



  3d
          
    4s


[Ar]     (↑  )(↑  )(↑  )(    )(    )
(    )

a.
Sc3+
b.
Ti2+
c.
Cr3+
d.
Ti4+
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 electronegativity: F, Br, and I.

a.
F < I < Br
b.
I < F < Br
c.
I < Br < F
d.
Br < I < F
12.
Which of the following statements is not true?
a.
Atomic size increases with atomic number.
b.
Effective nuclear charge increases across a period.
c.
Core electrons shield valence electrons
d.
Ionization energies are always positive.
13.
A reducing agent is a species that

a.
forms a proton in water.

b.
is reduced in a chemical reaction.

c.
gains electrons in a chemical reaction.

d.
loses electrons in a chemical reaction.

14.
Identify which species is reduced and which is oxidized in the reaction below.

SO3 (g) + H2O → H2SO4 (l)

a.
H2O is reduced, SO3 is oxidized

b.
H2O is reduced, no oxidation occurs

c.
SO3 is reduced, H2O is oxidized.

d.
The reaction is not a redox reaction

15.
What is the oxidation half-reaction for the reaction of zinc with hydrochloric acid?

Zn(s) + 2H+ (aq) → Zn2+ (aq) + H2(g)

a.
Zn (s) → Zn2+ (aq) + 2e-
b.
Zn (s) + 2e- → Zn2+ (aq)

c.
2H+ (aq) → H2 (g) + 2e-.

d.
2H+ (aq) + 2e- → H2 (g)

16.
Mark the following statements as True or False:


_____ There are 5 orbitals with the quantum numbers n = 6, ℓ = 2, mℓ = -2


_____ Cu is paramagnetic in the ground state.

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

_____ The n = 3 level has a capacity of 18 electrons

_____ The oxidation number of chlorine in Ca(ClO4)2 is +6.
17.
Circle the correct answer for each of the following:


(a)
Which gas effuses faster (at the same T and P)?
NH3
CO
F2

(b)
Which EM radiation has the longest wavelength?
radio
visible
gamma ray

(c)
Which sublevel holds the most electrons?
4s
5p
3d

(d)
Which has more valence electrons?
Cl
S
O2-

(e)
Which atom has the largest IE2?
Na
Ca
Mg
18.
A sample of carbon dioxide is collected over water at 25°C. The CO2 and water vapor occupy a volume of 1.80 L at a pressure of 783.0 mmHg. The vapor pressure of water at 25°C is 23.8 mmHg. What mass of CO2 is present?

19.
(a)
Write the ground state electron configuration for Pb2+.


(b)
Write the symbol of an element or ion that is isoelectronic with Pb2+. ________


(c)
How many core (inner) electrons does Pb2+ have? ________

20.
Nitroglycerin (227.1 g/mol) releases a large amount of energy and gaseous products upon decomposition.

4C3H5N3O9 (l) → 6N2 (g) + 12CO2 (g) + 10H2O (g) + O2 (g)

If 10.00 grams of nitroglycerin decomposes in an evacuated 1.00 L flask, what is the pressure inside the flask? Assume the temperature is 4.00 [image: image9.png]


 102 K and that the flask survives the explosion
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