                     EXAM #1
Ch 142                       


          

 Name______________________________

Use the following if necessary;

R = 8.314 Joule/moleK          

ln(k2/k1) = (Ea/R)(1/T1 - 1/T2)        the two point equation.

Part I  Multiple Choice.  Five points each.

1.  A blood sample is analyzed and found to have a hydroxide concentration of [OH-] = 2.51x10-7 M.

     What is the pH of the blood sample?

a. 7.40


b. 6.60

c. 8.50


d. 5.42

2.  Which substance is not a Lewis base?


a. Br-


b. H2O


c. OH-


d. BH3
3.   Which buffer system might be used to produce a buffer of pH = 8.25?

a. NH4+/NH3

b.  HF/F-

c. HOBr/OBr-

d. H2PO4-/HPO4-2

4.   T      F       The equilibrium constant for the reaction below would be large.



H3O+  +   OCl-     (      H2O  +   HOCl

5. How does adding a catalyst speed up a chemical reaction?

a. It causes more collisions to occur.

b. It causes the molecules to collide with more kinetic energy.

c. It increases the surface area for the reaction.

d. It lowers the activation energy of the reaction.

e.  a and b are true

f. none of the above

6. For the reaction  A  +  B  (  2C, if the following graphs are generated, what is the order of the 
    reaction with respect to the reactant A?

a. zeroeth order

b. first order


c. second order

7. The half-life for the decay of the radioactive isotope  131I is 8.0 days. How long before a 
    sample of 200 μg of  131I has been reduced to 25 μg?

a. 8.0 days
b. 16.0 days
c. 24 days
d. 32 days  
e. 40 days

8. For the exact same situation, (same substance, same half-life and same initial mass of 131I)
    what mass of radioactive substance would remain after 5.0 days?


a. 170μg

b. 130μg

c. 85μg

d. 58μg

Part II  Short answer.  Four points each mostly.

9. a.  Give an example of a Lewis acid which is not a Bronsted/Lowry acid. (2 pts)
   b. Give an example of a Lewis base which is not a Bronsted/Lowry base. (2 pts)
    c.  Show the reaction between your Lewis acid and base, showing the motion of electrons with

         arrows. (4 pts) (if you cannot decide a LA or LB which is not a BLA or BLB, then just 

         choose any LA or LB in the universe and complete the reaction.)
10.  Identify the following compounds as strong acid, weak acid, strong base, weak base, or 

       neutral.  (2 pts each)

a.  H2C2O4 ________________________________

b.  KSCN _________________________________

c.  NH4Br _________________________________

d.  LiOH _________________________________

e.  Sn(NO3)2  ______________________________

f.  AgOH _________________________________

g.  NaH2 PO3 (ex cr, but show your work for any credit.)

11. For a particular reaction, the following reaction mechanism  is proposed:

1.    OH-   +  C3H6O2     (    C3H7O3-     slow

2.    C3H7 O3-   (   C2H4O  +   CH3O2 -    fast

3.    CH3O-  +   H2O   (    CH4O  +  OH-   fast

a.  What will the rate law for this reaction be?  (4 pts)

b.  What will the net overall balanced reaction be?  (2 pts)

c.  What is the name for the role of C3H7O3- in this reaction? (2 pts)

d.  What is the name for the role of OH- in this reaction?(2pts)

12.  It was stated in class that kinetics is something all chemists are interested in.  What is it that
       we can learn from kinetics and how does kinetics give us this information? (4 pts)

13.  What are the properties of a buffer?  Be thorough.  I am NOT asking for the definition! (4 pts)

14. For the reaction  G   +   2H   →   I   +   3J
a. If ΔJ/Δt is 0.30 molar/min, then what will ΔH/Δt be? (3 pts)

b. If you wanted to study the kinetics of this particular reaction with respect to the reactant H 
    only, what “trick” could you use to study the effect of the concentration of H on the rate, 
    independent of what is happening to the concentration of G? (hint: We did something like this 
    in lab #2) (3 pts, ex cr)
15.  List the following acids from weakest (on the left) to strongest (on the right). (6 pts)

C6H5NH3+    H2O     HIO3    HCO3-     H3O+   H2O2
Part III  Solved Problems.  Points as stated.  Show all your work for full or partial credit.

                              OH-
16.  For the reaction;      I-(aq)  +  ClO-(aq)    (       IO-  + Cl-  the following initial rate data is

       obtained at 25oC:

       reaction #        [I-]0            [ClO- ]0         [OH- ]0             initial rate (molesl-1min-1)

       1    0.010M   0.020M  0.010M        12.2x10-2
       2    0.020    0.010   0.010         12.2x10-2 

       3
  0.010    0.010   0.010          6.1x10-2
       4    0.010    0.010   0.0050         3.0x10-2
       5    0.0050   0.010   0.0050         1.5x10-2
a.  What is the rate law for this reaction? (4 pts)

b. What is the overall order of the reaction?  (2 pts)

c. What is the rate constant?  (2 pts)

d. What would be the effect on the rate of the reaction above of    lowering the temperature to 0 oC?  Why? (2 pts)

17.  a. Calculate the pH and the %-ionization of a solution of  0.10 M arsenic acid.  (7 pts)

b.  ex cr.  What would be the concentration of HAsO4-2 and AsO4-3  in the same solution?

18.  Let us say that you calculated the rate constant for your hydrogen peroxide lab to be 

       k = 2.96 ml/M2min for decomposition of hydrogen peroxide with iodide catalyst at 21oC .  Let us 

       also assume that you calculated the activation energy for the reaction to be 44 kJ/mole.  What 

       would be the rate constant for the same reaction at 75oC? (6 pts)

19.  a. What is the pH of 0.50 M Na2SO3? (6 pts)
   b. What would be the pH of a solution made by adding 5.0 ml of 10.0 M HNO3 to 250 ml of the 

       solution described in part a? (6 pts)

20.  Create a recipe for making a buffer with a pH of 5.00 by using a 0.40 M solution of butanoic 
       acid and whatever quantity you wish of  potassium butanoate (the potassium salt of the 
       conjugate base of the acid) (6 pts)
21.  The reaction    2 O3(g)   (   3 O2(g)   is second order in ozone, with a rate constant of 
       k = 2.5x10-3  M-1min-1 at some temperature.

a. If the initial concentration of O3 at that temperature is 0.10 M, what will be the half-life for

    the decomposition of ozone? (4 pts)

b.  For the same situation, how long will it be before the concentration of ozone is reduced to 

     0.010 M? (4 pts)
