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•

Alkali metals and NH

4

+

compounds are soluble.

•

Nitrates(NO

3

-

), acetates (CH

3

CO

2

-

), chlorates 

(ClO

3

-

), and

perchlorates

(ClO

4

-

) are soluble.

•

Chlorides(

Cl

-

), bromides(Br

-

), iodides(I

-

), are soluble 

except for Silver(Ag

+

),mercury(I)(Hg

2

+2

), and lead(II)(

Pb

+2

) halides.

•

Sulfates(SO

4

-

2

) are soluble except for

Sr

+2

,

Ba

+2

,

Pb

+2

, and Hg

2

+2

.

•

Hydroxides(OH

-

) are insoluble except for alkali 

metals and NH

4

+

(see#1).

•

Sulfides(S

-

2

), carbonates(CO

3

-

2

), phosphates(PO

4

-

3

), 

and chromates(CrO

4

-

2

) are insoluble except for alkali 

metals and NH

4

+

(see#1).
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1.
(5 points) Give the IUPAC name for the following compounds

a. (NH4)3PO3










b. P2O5









c. TiCl3









d. Cu(ClO)2









e. BaH2









2. (5 points) Write the correct formula for each of the following compounds

a. lithium sulfide







b. cobalt(II) selenate







c. iodine pentafluoride






d. cupric hydroxide







e. zinc perbromate







3. (6 points) A solution of 25.00% lithium oxalate (Li2C2O4) has a density of 1.167 g/mL.  What is the volume of this solution that contains 50.00 g of lithium?  (This is a little different than the problem set.  Be careful!)

4. (6 points) Bromine exists as only two isotopes in nature, 79Br (atomic mass 78.918 amu, 50.69%) and 81Br.  Using the average atomic mass on your periodic table, determine the atomic mass of 81Br.

5. (9 points)Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.

Ba(NO3)2  +  Li2SO4  (  

Balanced conventional equation

Balanced total ionic equation

Balanced net ionic equation

6. (15 points) Epinephrine or adrenaline is a hormone commonly called the fight or flight hormone.  Its molecular formula is C9H13O3N.  Answer the following questions regarding epinephrine.

a. Calculate the molar mass of epinephrine.

b. Calculate the mass of epinephrine that contains 4.099 x 1025 atoms of carbon.

c. Calculate the number of moles of hydrogen in 2.66 moles of epinephrine.

d. Calculate the number of molecules of epinephrine that contains 135 atoms of oxygen.

e. Calculate the mass in grams of one molecule of epinephrine.

7.  (14 points) For the following balanced redox reaction answer the following questions

4NaOH(aq) + Ca(OH)2(aq) + C(s) + 4ClO2(g) ( 4NaClO2(aq) + CaCO3(s) + 3H2O(l) 

a. What is the oxidation state of Cl in ClO2(g)?



b. What is the oxidation state of C in C(s)?



c. What is the element that is oxidized?




d. What is the element that is reduced?




e. What is the oxidizing agent?





f. What is the reducing agent?





g. How many electrons are transferred in the reaction as it is balanced?



8. (12 points) Balance the following redox reactions

a. Sb(s)  +  NO3-1(aq)  (  Sb4O6(s)  +  NO(g)  (acidic)

1st half reaction

2nd half reaction

overall reaction

b. MnO4-1(aq)  +  CN-1(aq)  (  MnO2(s)  +  CNO-1(aq)  (basic)

1st half reaction

2nd half reaction

overall reaction in acid (optional)

Overall reaction in base

9. (8 points) Clove oil is a compound containing carbon, hydrogen, and oxygen.  When 0.1595 g of clove oil was subjected to combustion analysis, it produced 0.4279 g of CO2 and 0.1052 g of H2O.  What is the empirical formula of clove oil?

If the molar mass of clove oil is approximately 164mg/mL, what is the molecular formula of clove oil?

10. (8 points) You have been given a sample of a shiny metal and need to determine whether it is platinum (density = 21.5 g/mL) or gold (density = 19.3 g/mL).  Unfortunately, you are colorblind so you need to determine the identity of the metal using density.  The sample has a mass of 207.3 ± 0.1 g. A graduated cylinder is filled with 25.0 ± 0.3 mL of water and the metal piece is dropped into the cylinder.  The volume rises to 38.8 ± 0.3mL.  What is the density of the metal piece and can you unambiguously determine its identity?

Mass of metal piece


±

g

relative error



Volume of metal piece

±

mL

relative error



Density of metal


±

g/mL

relative error




11. (12 points)Bismuth oxide reacts with carbon to form bismuth metal:

Bi2O3(s)  +  3 C(s)  (  2 Bi(s)  +  3 CO(g)

a. How many grams of bismuth can be produced from 500.0 g of bismuth oxide?

b. If the reaction of 500.0 grams of bismuth oxide produces 386.2 grams of bismuth, what is the percent yield?

c. If 35.7 grams of bismuth oxide react with 50.0 grams of carbon, how many grams of bismuth will be produced?

d. How much of which reagent is left over from the reaction in part c?

�








