GENERAL CHEMISTRY 116                  SUMMER SESSION 2000

        FIRST EXAM                   NAME_________________________________             

Multiple choice = 3 points each   

Other problems  = 6 points each   

1. Why is potassium bromide insoluble in carbon tetrachloride?

ans = a

    a) solute-solute interactions are too large

    b) solvent-solvent interactions are too large

    c) solute-solvent interactions are too large

    d) none of these

2. Calculate the mass of aluminum nitrate, Al(NO3)3, required to make 500.0 mL of a solution       that contains 23.3 ppm nitrate?  Assume the density of the solution is one.




3.883 x 10-3  g

3. Pressure has an appreciable effect only on the solubility of _____________ in liquids.

    a) gases







ans = a
    b) solids

    c) liquids

    d) all of the above

4. A 0.100 m solution of which one of the following solutes will have the lowest vapor pressures?

    a) KClO4






ans = c




    b) Ca(ClO4)2

    c) Al(ClO4)3
    d) CH3OH

5. Which liquid will have the lowest freezing point?

    a) pure H2O

    b) aq. 0.40 m glucose





ans = e
    c) aq. 0.40 m sucrose

    d) aq. 0.24 m FeI3
    e) aq. 0.50 m KF

6. A solution containing 50 g unknown solid dissolves in 600 g of benzene to form a solution that freezes at 2.36 oC. Kf = 5.12 oC/m  for benzene and pure benzene freezes at 5.50oC . Determine the molecular weight in amu of the unknown solid.





135.9 g/mol

7. A reaction was found to be third order in A. What effect will tripling the concentration of A have on the reaction rate? It will cause the reaction rate to

    a) remain constant

    b) increase by a factor of 27




ans = b
    c) increase by a factor of 9

    d) triple

    e) decrease by a factor of the cube root of 3 

8. Use the information below to determine the order of the reaction in reactant A and determine the value of the specific rate constant for the reaction,  A + B ----> P

Trial     [A],M       [B],M     Rate, M/s

  
1           0.463       0.763        1.52

  
2           0.463       1.526        3.04

  
3           1.389       0.763        13.68





R = k[A]2 [B]

9. Calculate the activation energy of a reaction that has a rate constant of 4.41 x 10-3 s-1 at 78 K and rate constant of 9.79 x 10-2 s-1 at 315 K.

    a) 2.67 kJ/mol





ans = a
    b) 2.90 kJ/mol

    c) 0.0589 kJ/mol

    d) 22.4 kJ/mol

10.  A ------------->B   (first order)


time (sec)       
[A]


   0

1.22


   3

0.86


   6

0.61


   9

0.43


   12

0.31


   15

0.22


   18

0.15

What is the half-life (in sec) for the reaction shown above?

    a) 3







ans = b
    b) 6

    c) 0.7

    d) 0.1

11. Consider the following hypothetical chemical reaction.

2A + 2B  ------------> C

The mechanism for this reaction is

1)  A + B ------------> D   (fast)

2)  D + B ------------> E   (fast)

3)  A + E ------------> C   (slow)

Which one of the following is the correct rate law for this reaction?

    a) Rate = k[A][B]





ans = b
    b) Rate = k[A][E]

    c) Rate = k[A]2[B]2
    d) Rate = k[D][B]

12. Chlorine atoms photochemically derived from Freons help destroy stratospheric ozone in the two-step mechanism below.  We classify the respective species Cl and ClO for the overall balanced reaction as

Cl + O3 ------------> ClO + O2
ClO + O ------------> Cl + O2
    a) both catalysts





ans = c
    b) both intermediates

    c) catalyst and intermediate

    d) intermediate and catalyst

    e) both activated complexes

13. At equilibrium

    a) All chemical processes have ceased.



ans = b
    b) The rate of the forward reaction equals that of the reverse.

    c) The rate constant for the forward reaction equals that of the reverse.

    d) Both the rate of the forward reaction equals that of the reverse and the rate constant for the

 forward reaction equals that of the reverse.

      e) none of the above

14. The balanced homogeneous vapor-phase reaction A + B === X + Y has Kc = 997 at 472 K.  At equilibrium

    a) products predominate





ans = a
    b) reactants predominate

    c) roughly equal molar amounts of products and reactants are present

    d) only products exist

    e) only reactants exist

15. The equilibrium constant for reaction (1) is K. What is the equilibrium constant for 

equation (2)?

(1) 1/3N2 (g) + H2 (g) ====  2/3NH3(g)

(2) 2NH3(g) =====  N2 (g) + 3H2 (g)

    a) K3








ans = d
    b) 3K

    c) K/3

    d) 1/K3
16. Calculate the equilibrium partial pressure of PCl3 in a 3.00 L vessel that was charged with 0.123 atm of PCl5.

PCl5 (g) ====  PCl3 (g) + Cl2 (g)    Kp = 0.0121

    a) 0.078 atm







ans = d
    b) 0.0450 atm

    c) 0.0900 atm

    d) 0.0330 atm

17. A 1.00 m aqueous solution of compound X had a boiling point of 101.4oC. Which one of the following could be compound X? The boiling point elevation constant for water is 0.52 oC/m.

    a) CH3CH2OH






ans = c
    b) C6H12O6
    c) Na3PO4
    d) KCl

18. The molality of lead nitrate of a solution which is 0.726 M Pb(NO3)2 (density 1.202 g/mL) is

    a) 0.476 m

    b) 1.928 m







ans = c
    c) 0.755 m

    d) 0.819 m

    e) 0.650 m

19. In the reaction 2NO2 ---------> 2NO + O2 at 300oC, [NO2] drops from 0.0100 to 0.00650 M in 100 s.  What is the average rate of disappearance of NO2 for this period in M/s?

    a) 0.35

    b) 0.0035







ans = c
    c) 0.000035

    d) 0.0070

    e) 0.0018

20. Calculate the molarity of phosphoric acid in a solution that is 84 % phosphoric acid and has a density of 1.87 g/mL.






16.03 M

21. What is the freezing point (in oC) of a solution prepared by dissolving 11.3 g of Ca(NO3)2 (formula weight = 164 g/mol) in 115 g of water?  The molal freezing point depression constant for water is 1.86 oC/m.

    a) -3.34






ans = a
    b) -1.11

    c) 3.34

    d) 1.11

22. Consider the following reaction.

     




3A ----------> 2B

The average rate of appearance of B is given by [B]/t.  How is the average rate of appearance of B related to the average rate of disappearance of A?

    a) 2[A]/3t






ans = b
    b) -2[A]/3t

    c) -3[A]/2t

    d) -[A]/t

23. An aqueous equilibrium mixture of CoCl42-, CoBr42-, Cl -, and Br - is present in a flask at 25oC.  Which action below will change the value of the equilibrium constant from that which currently describes the concentration relationships of the four species above:

    a) add more Cl- to the solution

    b) add more Br- to the solution



ans = c
    c) add more CoBr42- to the solution

    d) add more CoCl42- to the solution

    e) put the flask into an 80oC water bath

 24.  Identify the equation that would give the gaseous equilibrium expression




[H2]2 [O2]



Kc  =        [H2O]2
    a)  2H2  (g)   +  O2  (g)  =   2H2O (g)


ans = d
    b)  2H2 O (g)   =   H2 (g)  +  1/2O2  
    c)    H2 O (g)   =   2H (g)  +  O (g)

    d)    2H2 O (g)   =   2H2 (g)  + O2  (g)

25. 0.50 mol of I2 and 0.50 mol of Br2 are placed in a 1.00 L flask and allowed to reach equilibrium.  At equilibrium, the flask contains 0.84 mol of IBr.  What is the value of Kc for this reaction?

          I2 (g) + Br2 (g) ===== 2IBr(g)

    a) 11

    b) 4.0





ans = c
    c) 110

    d) 6.1

 26. Kc = 3.0 x 105 for the following reaction at 25oC. 0.25M H2S is allowed to react with 0.15M O2.  The initial concentrations of H2O and SO2 are zero.  Calculate the equilibrium concentrations of all species.

    2H2S(g) + 3O2(g) ==== 2H2O(g) + 2SO2 (g)

27. The pH of a 0.55 M solution of HBrO is 4.48. What is the value of Ka for HBrO?

    a) 2.0 x 10-9
    b) 1.1 x 10-9





ans = a
    c) 6.0 x 10-5

    d) 3.3 x 10-5
28. A Bronsted-Lowry acid is defined as a substance that

    a) increases [H+] when placed in H2O

    b) decreases [H+] when placed in H2O


ans = e
    c) increases [OH-] when placed in H2O

    d) acts as a proton acceptor in any system

    e) acts as a proton donor in any system

