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Dr. Oakes
Part I   Multiple Choice.  Four points each.

1.  Which compound is a non-electrolyte?

a. HNO3

b. C 2H6O

c. NaBr

d. HClO2
2.  Which compound is soluble?

a. Ag2CO3

b. Fe(OH)3  

c. PbCl2

d. Ca(NO3)2
3.  Which compound of those below is a weak acid?

a. KOH

b. HBr


c. NH3


d. H2C2O4
4.  How many moles of sodium sulfide in 2.5 kg of sodium sulfide?

a. 137 moles
 
b. 195 moles

c. 32 moles

d. 45 moles

5.  Which formula of those below is not an empirical formula?

a.  C4H6O3





c.  C6H10O3
b.  C7H14O





d.  C10H20O5
6.  If the following reaction;    2 Al(s)  +  2 H3PO4(aq)  (  2 AlPO4(s)  +  3 H2(g)  is carried 

     out, how many moles of hydrogen gas will be produced from a reaction of 1.50 moles of

     solid aluminum with excess phosphoric acid?

a.  3.00 moles

b. 2.25 moles

c. 1.50 moles

d. 1.00 moles

7.  What is the mass of 50,000 carbon dioxide molucules?

a. 3.65x10-18 g




c. 1.32x1030 g

b. 1.89x10-21 g




d. 6.84x1026 g

8.  What is the gram molar mass of a compound a measure of?

a. The mass of Avogadro's nu mber of the molecules of that compound.

b. The number of molecules in one mole of that compound.

c. The mass of that compound in a substance.


d. The number of furry, myopic little creatures who dig up your lawn.

Part II  Short answer.  Five points each.
9. Why can't you turn grams of a compound directly into molecules of that compound 

    in a one-step conversion?  Give a careful answer (ex cr)

10.  What is the Arrhenius definition of a base?

11.  Give an example of a weak electrolyte.  What makes it a weak electrolyte?

12.  Define the term spectator ion.

Part III  Types of reactions.  Classify the following reactions using categories from class 

                      (3 pts each)

13.    NH4+(aq)   +   CO32-(aq)   (    NH3   +   HCO3-(aq)

14.    KClO4(s)    (    KCl(s)   +   2 O2(g)

15.    Li2S(aq)   +   CuCl2(aq)   (   2 LiCl(aq)   +   CuS(s)

16.    8 Ni(s)   +   S8(s)   (   8 NiS(s)

Part IV    Equation Balancing!!!  Four points each.

Balance the following equations with integer coefficients.

17.  
C3H6      +    O2   (      CO2    +    H2O

18.
B2H6    +     H2O    (     H3BO3    +     H2

Write net ionic equations for the reactions below.

19.   
NaOH(aq)   +   H2SO4(aq)     (
20.   
CaBr2(aq)    +    K2CO3(aq)    (
21.   Al(s)  +  Ca(NO3)2 (aq)   (
22.  Write a molecular equation for the reaction below.

AgNO3(aq)    +     (NH4)3PO4(aq)   (
23.  Write a total ionic equation for the reaction between aluminum metal and phosphoric acid

        (ex cr.)

Part III Solved problems  Points as stated.

24.  A 2.50 g sample of a compound of sulfur and chlorine is analyzed and found to contain

     0.460 g of sulfur.  What is the empirical formula of this compound?  (8 pts)

25.  The compound α-hydroxy hexanoic acid is analyzed by mass spectrometry and found

        to have a GMM of 132 g/mole.  It is also analyzed by combustion analysis and found to

        have a %-composition of 54.6% carbon, 9.09% hydrogen and 36.4% oxygen.  What is

        the empirical formula and what is the molecular formula of this compound?  (10 pts)

26.  The questions below all concern the following unbalanced reaction.

C3H4   +    Br2   (     C3H4Br4.

a.  If 4.00 moles of C3H4 were reacted with 6.50 moles of Br2, how many moles of C3H4Br4
     would be produced?  (7 pts)

b.  If 2.50 g of C3H4 were reacted with excess bromine, how much C3H4Br4 would be 

      produced? (7 pts)

c.  If 3.00 mg of C3H4 were reacted with 10.0 mg of  Br2, determine the limiting reactant,

     the mass of  C3H4Br4 produced (12 pts)

d.  Ex cr.  Calculate  the mass of each reactant left over.  

e.  For the situation described in part c., if 8.25 mg of C3H4Br4 were actually collected, what

     would the %-yield of C3H4Br4 be?  (if you cannot complete part c, please just make up

     a number so you can do this part)   (7 pts)

27.  Chromium consists of the four isotopes and isotopic abundances listed below.  Calculate the
       average atomic mass of chromium. (8 pts)

isotope

% of naturally occurring element

isotope mass (amu)

50Cr   


4.345%  



49.9460

52Cr


83.89%



51.9405

53Cr


9.50%




52.9407

54Cr


2.365%



53.9389






