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Name:______Answer Key_____________________________________

CHEMISTRY 1212


EXAM #2  VERSION 1

This exam is 11 pages long.  Please read through all of the questions first and ask about anything you do not understand. You will 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!

You are allowed to use a calculator. If you do not have a calculator, setting up the problem correctly will gain you some points but you will not receive full credit for any question you do not answer completely.

Included in this exam is a periodic table, which should be stapled to the back of the exam.

CHEATING IS NOT ALLOWED. ANYONE CAUGHT CHEATING WILL RECEIVE A ZERO ON THIS EXAM.

The exam is worth a total of 100 points. Each question is labeled with its exact point value.  Be sure to answer all of the questions on the exam.

Good Luck!
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R = 0.0821 Latm/molK
R= 8.314 J/mol K

Multiple Choice: Circle all correct answers! (2 points each)

1.)Four of the following factors can affect the forward rate of a chemical reaction. Which one cannot affect this rate?

a.) temperature

b.) presence of a catalyst

c.) concentration of reactants of the forward reaction
d.) removal of some of the products of the forward reaction

e.) physical state or state of subdivision of solid reactants
2.) What can be said about the stoichiometric coefficients of a balanced chemical equation for a reaction and the powers to which the concentration are raised in the rate law expression?
a.) There is an exact relationship between the two. 

b.) Not much can be said except that there is no necessary relationship. 
c.) The powers can be equal to the number of molecules that are formed
d.) The powers are equal to the number of molecules that must collide and react in the fastest step.
e.) the power equals the coefficients of the equation for the reaction at 298 K.
3.) The gas phase reaction A + B ( C has a reaction rate which is experimentally observed to follow the relationship rate = k [A]2 the reaction is ____________ order in B.
a.) first
b.) second
c.) third
d.) zero
e.) one half
4.) Consider the following rate law expression: rate = k[A]2[B]. Which of the following is not true about the reaction having this expression?
a.) the reaction is first order in B
b.) the reaction is third order overall
c.) the reaction is second order in A
d.) A and B must both be reactants
e.) Doubling the concentration of A doubles the rate
5.) The gas phase reaction A + B ( C has a reaction rate which is experimentally observed to follow the relationship rate = k[A]2[B]. Which of the following would affect the value of the specific rate constant?

a.) decreasing the temperature

b.) changing the concentration of A

c.) changing the concentration of B

d.) changing the concentration of C

e.) letting the reaction go on for along time 

6.) A reaction is second order in X and zero order in Y. Doubling the initial concentration of X and halving the initial concentration of Y at constant temperature causes the initial rate to 
a.) increase by a factor of 4
b.) decrease by a factor of 2
c.) remain unchanged
d.) increase by a factor of 2
e.) be undetermined without the balanced equation
7.) Which of the statements concerning equilibrium is false?
a.) A system that is disturbed from an equilibrium condition responds in a manner to restore the equilibrium.
b.) Equilibrium in molecular systems is dynamic, with two opposing processes balancing one another.
c.) The value of the equilibrium constant for a given reaction mixture is the same regardless of the direction from which the equilibrium was attained.
d.) A system moves spontaneously toward a sate of equilibrium
e.)The equilibrium constant usually is independent of temperature.
8.) When the system A + B ( C + D is at equilibrium
a.) the forward reaction has stopped
b.) the reverse reaction has stopped

c.) both the forward and the reverse reactions have stopped

d.) neither the forward nor the reverse reaction has stopped

e.) the sum of the concentrations of A and B must equal the sum of the concentrations of C and D.

9.) Consider the following reaction 

2NH4NO3 (s) ( 2NH3 (g)  +  2NO (g)  +  H2 (g)  +  2O2 (g)

The appropriate equilibrium constant expression is 

Kc= [NH3]2[NO]2[H2][O2]2
10.) The equilibrium constant expression for the reaction 

2CO (g)  +  O2 (g)  ( 2CO2  (g)
is given by the expression Kp = 
Kp = (PCo2)2  /  (PCO)2 (PO2)
(5 points)

11.) NO reacts with chlorine in a gas phase reaction to form nitrosyl chloride, NOCl. From the following experimental data, determine the rate law equation including the value for k.

2NO  +  Cl2  ( 2NOCl

Trial 

Initial [NO]
Initial [Cl2]

Initial Rate of formation of NOCl

1

0.50 M

0.50 M 

1.14 M/hr

2

1.00 M

1.00 M


9.12 M/hr

3

1.00 M

0.50 M


4.56 M/hr
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rate=k[NO]2[Cl2]
Rate=9.12M-2hr-1[NO]2[Cl2]

(5 points) 

12.) The reaction A + 2B ( B2  +  A, proceeds by the following mechanism: ( A is a catalyst.) 

A  +  B  (  AB

(slow)


AB  +  B  ( B2  +  A 

(fast)

What is the rate law expression for this reaction?
Rate=k[A]1[B]1
(10 points)

13.) Calculate the rate law expression including the value of the rate constant for the following reaction:  A  +   2B  +  3C  ( Products
Trial 

Initial [A]
Initial [B]
Initial [C]
Initial rate loss of A

1

0.10 M

0.20 M

0.10 M

4.0x10-2 M min-1
2

0.40 M

0.20 M

0.10 M

4.0x10-2 M min-1
3

0.20 M

0.20 M

0.25 M

1.0x10-1 M min-1
4

0.20 M

0.40 M

0.10 M

1.6x10-1 M min-1
Change [A]  no change in rate therefore zero order in A
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rate = k[A]0[B]2[C]1
Rate=10 M-2min-1[B]2[C]
(10 points)
14.) At a certain temperature the reaction 2B ( C  +  D  obeys the rate law expression rate = (1.14 x 10-3 M-1 s-1) [B]2.  If 5.00 mol of B is initially present in a 1.00 L container at that temperature, how long would it take for 2.00 mol of B to be consumed at constant temperature?
Second order rate expression
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117 sec
(10 points)

15.) Calculate the activation energy of a reaction if its rate constant is 2.8x106 s-1 at 24(C and 1.5x107 s-1 at 48(C.
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Ea = 55 KJ/mole
(5 points) 

16.) What is the equilibrium value of Kc for the reaction 


2A (g)  +  3B (g)  (  2C (g)  +  D (g)  

if at equilibrium [A] = 0.60 M, [B] = 0.30 M, [C] = 0.10 M and [D] = 0.50 M? 
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Kc=0.514
(5 points) 

17.) At a certain temperature Kc = 25 and a reaction vessel contains a mixture which the following concentrations: [H2] = 0.20 M, [Br2] = 0.10 M and [HBr] = 0.50 M. What is the value of the reaction quotient? Is the system at equilibrium, and if not which way will the system shift in order to reaction equilibrium?


H2 (g)  +  Br2 (g)  (  2HBr (g)
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Since Q does not equal K the reaction is not at equilibrium. The system will shift to the right to make more products and reach equilibrium.
(10 points) 

18.) Kc = 0.040 for the system below at 450(C. If a reaction is initiated with 0.20 mol of Cl2 and 0.20 mol of PCl3 in a 1.0 L container, what is the equilibrium concentration of Cl2 in the same system?


PCl5 (g)  (  PCl3 (g)  +  Cl2 (g)

I
0

.2

.2
C
+x

-x

-x
F
+x

.2-x

.2-x
Kc=(.2-x)(.2-x) / x
0=0.04-.44x+x2
Plug into quadratic
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Since 0.31165 is larger than the initial concentration this root is no good.
[Cl2]=0.2-x = 0.2-0.128=0.07165

[Cl2]=0.072M

(10 points)

19.) For the following system, the equilibrium constant at 225(C is 51.0. If a reaction is initiated with the following initial concentrations, [H2] = 2.06x10-2 M, [I2] = 1.45x10-2 M and [HI] = 0, what will be the equilibrium concentration of HI?


H2 (g)  +  
I2 (g)  (  2HI (g) 

I
0.0206
     
0.0145

0
C
-x

-x

+2x

F
0.0206-x
0.0145-x
+2x
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The first root is too large therefore x=0.0128
[HI]=2x=2(1.28x10-2)

[HI]=2.56x10-2M
(10 points 2 points each) 

20.) For the system at equilibrium


H2 (g)  +  CO2 (g)  (  H2O (g)  + CO (g)

Addition of H2O (g) would cause the concentration of CO to ___go down_______.

Addition of H2 (g) would cause the concentration of CO to ____go up____________.

Removal of CO would cause the concentration of H2O to _____go up__________.

Removal of CO2 would cause the concentration of H2O to _____go down________.

Doubling the size of the reaction vessel would cause the reaction to __not change_____.
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