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EXAM #1

Dr. Oakes,  Ch 141



Name_____________________________
Part I  Multiple Choice.  Three points each.  Be sure to answer every question, even if it is

           a guess!

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

a. C3H8O2



c. C4H10O3
b. C3H4O3



d. C5H10O5
2.  Which scientist is associated with the “hard sphere” model of an atom?

a. Avogadro



c. Rutherford


e. Thompson
b. Boyle



d. Dalton
3.  How many molecules in 0.25 mg of carbon dioxide?

a. 3.4x1018 molecules



c. 6.6x1021 molecules

b. 6.6x1024 molecules



d. 1.83x10-26 molecules

4.  How many moles of ammonia are in 45.0 ml of a 2.40 molar solution of ammonia?

a. 0.108 moles



c. 18.7 moles

b. 0.0187 moles


d. 108 moles

5.  If 4.00 ml of a 2.50 M solution of calcium chloride was diluted to a final volume of 15.00 ml,

     what would the concentration of the diluted solution be?

a. 3.02 M




c. 9.38 M

b. 0.667 M 




d. 0.0417 M

6.  TNT, known to chemists as trinitrotoluene, has as its empirical formula C3H2NO2.  It is 

       analyzed by mass spectrometry and found to have an atomic mass of 252 au.  What is the 

       molecular formula of TNT?

a. C3H2NO2




c. C9H6N3O6
b. C6H4N2O4




d. C12H8N4O8
7.  Which isotope has 14 neutrons?

a.  30Si


b.  40Ca

c.  14N


d.  27Al

8.  Which is the strongest oxidizing agent of the species below?


a. Ca+2


b. Au+3


c. H+


d. Mg+2
9.  Methyl acetylene (C3H4) is burned according to the equation;

C3H4  +  4O2       3CO2  +  2H2O.

        How many moles of carbon dioxide are produced from burning 12.0 moles of methyl

        acetylene?

a. 4.0 moles




c. 24.0 moles

b. 6.0 moles




d. 36.0 moles

10.  What is the oxidation number of selenium in the compound K2SeO3?

a. +6


b. -4


c. 0


d. +4


e. -2

11.  Which compound is insoluble in water, but soluble in acid?

a. PbCl2

b. Zn3(PO4)2

c. CdBr2

d. AlBr3
12.  Which compound of those below is a weak electrolyte?

a. HBr


b. LiOH

c. C2H5O

d. HF

Part II  Short answer.  Four points each, mostly.

13.  What class of compounds is made up of molecules? ____________________________

14.  Balance the following equation using integer coefficients.

           Cl2  +     O2  +    H2O         HClO4

15.  Which would be a reducing agent:  SeH2   or  SeCl2?   How do you know?  Be specific.
For the following compounds, are they a weak acid, strong acid, neutral, weak base or strong base? (2 pts each)

16.  Mg(ClO4)2 _____________________________

17.  Na3PO4 _____________________________

18.  HC4H8O2 _____________________________

19.  KOH ______________________________

20.  HI ______________________________

21.  NH4Br ______________________________
22.  What is the Bronsted/Lowry definition of a base?

23.  Given the following information:

a. The reaction   XY2(aq)  +  Z(s)   (   ZY2(aq)  +  X(s)  shows signs of a spontaneous reaction. 

b. The reaction    XY2  +  W(s)  (  WY2(aq)  +  X(s)   shows no sign of spontaneous reaction. 
Construct a mini activity series with reactive reducing agents in the “upper left hand corner” and reactive oxidizing agents in the “lower right hand corner.”  (ex cr)

24.  Balance the redox equation below under basic conditions. (6 pts)

Br-(aq)   +   ClO4-1(aq)        ClO2   +   Br2(aq)
25.  For the reaction below, write a “normal” equation, a total ionic equation and a net ionic 

       equation (a total of three balanced equations).   (6 pts) 

  sodium carbonate  +  silver nitrate      

Balance the following as net ionic equations: (4 pts each)
26.  HClO2(aq)   +    LiOH(aq)   
27.  Na2SO4(aq)   +   H2S(aq)   
28.  Iron metal  +  hydrochloric acid    
(ex cr.) Hydrosulfuric acid plus aqueous barium hydroxide   (
Complete the following acid/base reaction and tell me if the reaction “favors” reactants
       or products, explaining your answer (5 pts)

H3O+   +   NO2-      →
Part IV   Solved problems.  Show all your work for full credit.  Points as stated.

31.  a. An unknown diprotic acid is titrated using potassium hydroxide which has been

           standardized, and is known to have a concentration of 0.09804 M.  If 0.1681 g of the

           unknown acid requires 29.04 ml to reach the endpoint, what is the gram molar mass of the

           compound? (6 pts)
      b. A 0.5009 g sample of the same diprotic acid is burned in a combustion analysis.  The acid

          contains the elements carbon, hydrogen and oxygen.  Combustion of this sample produces
          0.229 g of water and 0.7468 g of carbon dioxide.  What is the molecular formula of the 

          unknown compound? (6 pts)

32.   How would you prepare 50.0 ml of 0.200 M magnesium nitrate?   (6 pts)

33.  Naturally occurring potassium is composed of two isotopes with the isotope masses

       below.  What is the percent by mass of the two isotopes?  (6 pts)

39                                                41

   K      38.963707 amu                   K      40.961825 amu

34.  Tetraphosphorus decoxide is added to water, producing phosphoric acid, according to
        the (unbalanced) equation below:


P4O10   +     H2O   (    H3PO4
a.  What mass of water is required to completely react 550 kg of tetraphosphorus decoxide?

     (4 pts)

b. If 200 g of water is added to 450 g of tetraphosphorusdecoxide, and 308 g of pure phosphoric

    acid is collected, calculate the %-yield of phosphoric acid as well as the mass of each reactant

    left over. (6 pts)

c. What volume of 12.0 M phosphoric acid can be made by hydrolysis (addition of water) to 

    100 kg of tetraphosphorus decoxide? (5 pts)
