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CHEMISTRY 1212


EXAM #2  
This exam is 10 pages long.  Please read through all of the questions first and ask about anything you do not understand. You will have fifty 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 SUSPECTED OF CHEATING WILL BE SENT TO THE JUDICARY BOARD FOR REVIEW.

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!

[image: image1.wmf]a

ac

b

b

T

T

T

T

R

E

k

k

a

2

4

ln

2

1

2

1

2

1

2

-

±

-

÷

÷

ø

ö

ç

ç

è

æ

-

=

÷

÷

ø

ö

ç

ç

è

æ







[image: image2.wmf]k

t

A

k

t

kt

A

A

kt

A

A

kt

A

A

693

.

0

]

[

1

]

[

1

]

[

1

]

[

]

[

ln

]

[

]

[

2

/

1

0

2

/

1

=

=

=

-

=

÷

÷

ø

ö

ç

ç

è

æ

-

=

o

o

o


R = 0.0821 Latm/molK
R= 8.314 J/mol K

(5 points) 

1.) A hypothetical reaction X + 2Y ( Products is found to be second order in X and second order in Y. What are the units of k the specific rate constant if the reaction rate is expressed in units of moles per liter per second?

k = 1/M3sec
(4 points)

2.) Which one of the following statements is false?
a.) In order for a reaction to occur, reactant molecules must collide with each other.
b.) A catalyst alters the rate of a reaction and is neither a product nor a reactant in the overall equation.
c.) According to collision theory a three body collision is less likely than a two body collision.
d.) In reactions that are second order in one reactant and first order in the other reactant, the slow step generally involves a three-body collision of these reactants.
e.) The transition state is a short-lived high energy state, between reactants and products.
D
 (10 points)

3.) Consider the reaction 
Cr(H2O)6+3 (aq)  +  SCN- (aq)  ( Cr(H2O)5SCN+2 (aq) + H2O (l) 
The following data were obtained:

Trial 

[Cr(H2O)63+]
 [SCN- ]

(M min-1)
1

0.025 M
0.060 M 

6.5X10-4
2

0.025 M
0.077 M

8.4X10-4
3

0.042 M
0.077 M

1.4X10-3
4

0.042 M
0.100 M

1.8X10-3
a.) Write the rate equation for the reaction. 

b.) Calculate the rate constant.
a.) Rate = k[Cr(H2O)6 3+][SCN-]
b.) k = 0.433 (Mmin)-1
(12 points)

4.) When Boron trifluoride reacts with ammonia, the following reaction occurs: 

BF3 (g) + NH3 (g) ( BF3NH3 (g).  The following data are obtained at a particular temperature
Trial

[BF3] M
[NH3] M
Initial Rate (M/s)
1

0.100

0.100

0.0341
2

0.200

0.223

0.159
3

0.200

0.0750

0.0512
4

0.300

0.100

0.102
a.) What is the rate law for this reaction?

b.) What is the rate constant at this temperature?

c.) What is the rate of appearance of BF3NH3 when [BF3] = 0.553 M and [NH3] = 0.300 M?

a.) rate = k[BF3][NH3]
b.) k = 3.41 1/Msec
c.) rate = 0.566 M/sec
(10 points)

5.) For the decomposition of HI, the activation energy is 182 KJ/mol. The rate constant at 850°C is 0.0174 L/mol h . What is the rate constant at 700°C?
X=8.62x10-4 L/mol h
(10 points)

6.) The first order rate constant for the decomposition of a certain hormone in water at 25°C is 3.42x10-4 day-1.
a.) If a 0.0200 M solution of the hormone is stored at 25°C for two months what will its concentration be at the end of that period?  (One month = 30 days)
b.) How long will it take for the concentration of the solution to drop from 0.0200 M to 0.00250M?
c.) What is the half-life of the hormone?
a.) 0.0196 M
b.) 6080 days
c.) 2026 days
(4 points 2 points each) 

7.) At 627°C Kc = 0.76 for the reaction  


2SO2 (g)  +  O2 (g)  (  2SO3 (g)  

a.) Calculate Kc for the synthesis of one mole of sulfur trioxide.
0.872
b.) Calculate Kc for the decomposition of two moles of sulfur trioxide
1.32
(5 points)
8.) The equilibrium constant, Kc for the following gas phase reaction is 0.50 at 600°C. A mixture of HCHO, H and CO is introduced into a flask at 600°C. After a short time, analysis of a small amount of the reaction mixture shows the concentration to be 

[HCHO] = 1.5M, [H2] = 1.2 M and [CO] = 1.0M. Which of the following statements about this reaction mixture is true?


HCHO  (  H2  +  CO 
a.) The reaction is at equilibrium
b.) The reaction mixture is not at equilibrium, but no further reaction will occur.
c.) The reaction mixture is not at equilibrium, and will move toward equilibrium by forming more HCHO
d.) The reaction mixture is not at equilibrium and will move toward equilibrium by using up more HCHO
e.) Q = K
C
(5 points)
9.) A mixture of SO2, O2 and SO3 at 1000K contain the gases at the following concentrations: [SO2] = 0.814 M  [O2] = 0.274 M and [SO3] = 0.0512 M. Calculate Kc for the reaction. 

2SO2 (g)  +  O2 (g)   (  2SO3 (g) 
Kc = 0.0144
(10 points)
10.) At a certain temperature Kp is 1.3x105  for the reaction 

2H2 (g)  +  S2(g)  (  2H2S (g) 
Calculate the equilibrium pressure of hydrogen sulfide if the equilibrium pressures of hydrogen and sulfur gases are 0.103 and 0.417 atm respectively?

Pequ = 23.98 atm
(15 points)

11.) For the system  


CO2 (g)   +    H2 (g) 
(
CO (g)   +   H2​O (g)

Kp is 0.64 at 900K. Calculate the equilibrium partial pressures of all species starting with PCO2 = 2.00 atm, PH2 = 1.00 atm; PCO = PH2O =  0 atm 
Pco= PH2O = 0.60 atm
PCO2 = 1.4 atm
PH2 = 0.4 atm
(10 points 2 points each) 

12.) Consider the reaction  


4NH3 (g)  +  3O2 (g)    (  2N2 (g)  + 6H2O (l)
ΔH = -1530.4 kJ
How will the amount of ammonia at equilibrium be affected by 

Removing O2 (g) ?_____increase NH3_______________________________________
Adding N2 (g) ?_______ increase NH3_____________________________________
Adding water ?____no change______________________________________________
Expanding the container at constant pressure ?___ increase NH3___________________
Increasing the temperature ?_____ increase NH3_____________________________
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