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Lab Section ______________________

       INSTRUCTIONS:

1. This examination consists of a total of 8 different pages.
The last two pages include a periodic table, a solubility
table and some useful equations.  All work should be done
in this booklet.

2. PRINT your name, TA's name and your lab section
number now in the space at the top of this sheet. DO
NOT SEPARATE THESE PAGES.

3. Answer all questions that you can and whenever called
for show your work clearly.  Your method of solving
problems should pattern the approach used in lecture.
You do not have to show your work for the multiple
choice or short answer questions.

4. No credit will be awarded if your work is not shown in
problems 2 – 5.

5. Point values are shown next to the problem number.

6. Budget your time for each of the questions.  Some
problems may have a low point value yet be very
challenging.  If you do not recognize the solution to a
question quickly, skip it, and return to the question after
completing the easier problems.

7. Look through the exam before beginning; plan your
work; then begin.

8. RRee llaaxx and do well.
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SCORES _____ _____  _____ _____ _____ ______
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(12) 1. Write the chemical formula(s) of the product(s) and balance the following reactions.  Identify the phase
of each product as either (g)as, (l)iquid, (s)olid or (aq)ueous.  Soluble ionic compounds should be
written in the form of their component ions.

a) MgO(s)     +    CO2(g)   →

b) Al(s)     +    Fe2O3(s)   →

c) Na2CO3(aq)     +   Ca(NO3)2(aq)   →

(21) 2. The rate constant for the second order decomposition of NOBr

2NOBr(g) → 2NO(g) + Br2(g)

is 0.80 M–1·s–1 at 10 ˚C.

a) If the concentration of NOBr is initially 0.0289 M, calculate the concentration of NOBr after 75.0
seconds.

b) Calculate the half-life for this reaction under the same set of conditions as described in part a).

c) How long would it take for 90.0% of the NOBr to react?  Assume the same initial conditions as
described in part a).
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(20) 3. The half-life for the first order decomposition of N2O

2N2O(g) → 2N2(g) + O2(g)

is 3.58 x 103 min at 730 ˚C.  A sample of N2O is placed in a flask at this temperature and sealed.

a) What will be the pressure of N2O in the flask after 5.50 x 102 minutes, given that the initial pressure
of N2O is 2.30 atm?

b) Assuming the initial pressure of N2 is zero, what is the pressure of N2 after 5.50 x 102 minutes?

c) Calculate the total pressure exerted in the flask after one half-life (3.58 x 103 min).

d) Suggest a two step mechanism which is consistent with the rate law.
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(11) 4. At 200 ˚C, 0.500 mol of H2, 0.500 mol of N2 and 0.500 mol of NH3 are introduced into a 1.00 liter
container and allowed to react according to the equation,

At equilibrium the concentration of NH3 is 0.384 M.  Calculate Kc for the reaction.

(12) 5. The magnitude of the equilibrium constant for the reaction,

is 54.7 at 700 K.  If the initial concentrations of H2 and I2 are 0.0714 M and the initial concentration
of HI is 0.800 M at 700 K, calculate the concentrations of all species when the reaction reaches
equilibrium.
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Short Answer:

(12) 6. Consider the reaction

 for which ∆Hrxn = –233 kJ.  Assume a 1.00 L vessel containing an equilibrium mixture, predict how the
[CH4] will change when the equilibrium is disturbed by,

a) addition of H2

b) removal of CS2

c) increase in temperature

d) decrease in the volume of the reaction container
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Multiple Choice:

Print the letter (A, B, C, D, E) which corresponds to the answer selected.

7. ________ 8. ________ 9. ________ 10. ________

ONLY THE ANSWERS IN THE AREA ABOVE WILL BE GRADED.   Select the most correct answer
for each question.  Each question is worth 3 points.

7. How does a catalyst increase the rate of a reaction?
A) by changing the mechanism of the reaction.
B) by increasing the activation energy of the reaction.
C) by increasing the concentration of one of the reactants.
D) by decreasing the difference in relative energy of the reactants and the products.

8. The activation energy for a given reaction is 83.1 
kJ
mol  .  By what factor will the rate constant

increase for a 10.0 ˚ temperature change when the initial temperature is 50.0 ˚C?
A) 0.395
B) 0.929
C) 2.53
D) 10

9. The bromination of acetone is acid-catalyzed as shown in the equation below:

CH3COCH3(aq) + Br2(aq)  
H+
  → products

The following initial rate data was obtained for the several experiments;

Exp. # [CH3COCH3] [Br2] [H+] initial rate 
 


 
M

s

1 0.30 M 0.050 M 0.050 M 5.7 x 10–5

2 0.30 M 0.100 M 0.050 M 5.7 x 10–5

3 0.30 M 0.050 M 0.100 M 1.2 x 10–4

4 0.40 M 0.050 M 0.200 M 3.1 x 10–4

The experimental rate is;
A) rate = k[CH3COCH3]1[Br2]1[H+]1

B) rate = k[CH3COCH3]1[Br2]0[H+]1

C) rate = k[CH3COCH3]0[Br2]1[H+]1

D) rate = k[CH3COCH3]1[Br2]1[H+]0

10. What conditions of temperature and pressure favor the formation of products in the reaction,

A) high temperature and low pressure.
B) high temperature and high pressure
C) low temperature and low pressure
D) low temperature and high pressure
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Useful Information

PV = nRT R = 0.0821 
L·atm
mol·K

ln
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   = 

Ea
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J
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x1,2 = 
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2a     for  ax2 + bx + c = 0
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Solubility Table

Ion Solubility Exceptions
NO3

– soluble none
ClO4

– soluble none
Cl– soluble except Ag+, Hg2

2+, *Pb2+

I– soluble except Ag+, Hg2
2+, Pb2+

SO4
2– soluble except Ca2+, Ba2+, Sr2+, Hg2+, Pb2+, Ag+

CO3
2– insoluble except Group IA and NH4

+

PO4
3– insoluble except Group IA and NH4

+

-OH insoluble except Group IA, *Ca2+, Ba2+, Sr2+

S2– insoluble except Group IA, IIA and NH4
+

Na+ soluble none
NH4

+ soluble none
K+ soluble none

*slightly soluble


