CHEMISTRY 205 PROBLEMS (II)
1. A 2.00-ml sample of potassium thiocyanate solution 2.00x10-3M was added to a test tube containing 5.00ml of ferric nitrate solution 2.00x10-3M and 3.00ml of distilled water. The resulting solution was analyzed spectrophotometrically, and the concentration of the formed complex was found to be 1.07x10-4M. Determine the equilibrium constant for the above system.




Answer: Keq= 409
2. The reaction:        A + 2B → C 
was found to have the rate law, rate = K [A] [B]2. Predict by what factor the rate of reaction will increase when the concentration of A is doubled and the concentration of B is also doubled.


Answer: 8
3. For the reaction:


BrO3- + 5Br- + 6H+ → 3Br2 + 3H2O
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Answer: 7.5 x 10-2 M/s
4. What is an appropriate unit for a second-order rate constant?

a. M/s     
    b. 1/M·s     
       c. 1/s     
         d. (1/M2)·s

5. The following initial rate data apply to the reaction



F2(g) + 2Cl2O(g) ( 2FClO2(g) + Cl2(g).


  Expt. #
      [F2] (M)
      [Cl2O] (M)      Initial rate (M/s)


1                 0.05
        0.010
          5.0 ( 10(4 



2
         0.05
        0.040
          2.0 ( 10(3 



3
         0.10
        0.010
          1.0 ( 10(3 


What  is the rate law (rate equation) for this reaction?









Answer: rate = k[F2][Cl2O]

6. From the table of standard reduction potentials, determine which of these reactions (if any) is/are nonspontaneous in the direction indicated.

a. 2Fe3+ +2Cl- → 2Fe2+ + Cl2 (g)

b. 2Fe3+ + 2Br - → 2Fe2+ + Br2 (l)

c. 2Fe3+ +2I- → 2Fe2+ +I2 (s)

d. (a) and (b)

e. All are spontaneous.
7. List four qualitative methods of separation.
8. Consider the solubility product constants of the following salts at 25oC,

Ag3PO4, Ksp=1.8x10-18 

Ca3(PO4)2, Ksp=1.36x10-32 

Determine the molar solubility of each salt in water and at 25oC.






Answer: s of Ag3PO4 = 1.6x10-18M






    s of Ca3(PO4)2= 1.66x10-7M 
9. One way to distinguish between copper nitrate solution and lead nitrate solution is the use of ammonia. Explain, and write the equations of the reactions involved.


Answer: Cu(NH3)42+  Blue complex






    Pb(OH)2      White precipitate
10. Sodium and ammonium ions do not give precipitates upon addition of 

a. H2O

b. H2S
c. H2SO4

d. All of the above

11. Mercuric chloride is

a. a solid that forms upon reaction of mercury(I) nitrate with NaCl.

b. also called mercury(I) chloride.

c. soluble in water.

d. a precipitate that forms when HCl is added to mercuric ion.
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