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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).


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

a. K3PO4










b. NBr3









c. MnS









d. Cu(OH)2









e. NaClO4









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

a. Zinc nitride







b. Iron(II) sulfite







c. Carbon dioxide







d. Aluminum chloride






e. Silver periodate







3. (6 points) A solution of 45.00% lithium oxalate (Li2C2O4) has a density of 1.294 g/cm3.  What is the volume of this solution that contains 25.00 g of lithium?  (This is a little different than the problem set.  Be careful!)

4. (8 points) The two isotopes of potassium with significant abundance in nature are 39K(isotopic mass 38.9637 amu 93.258%) and 41K (isotopic mass 40.9618 amu, 6.730%).  Fluorine has only one naturally occurring isotope, 19F (isotopic mass 18.9984 amu).  Use this information to calculate the formula mass of potassium fluoride.

5. (6 points)Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.

CaCl2(aq)  +  Cs3PO4(aq)  (
Balanced conventional equation

Balanced total ionic equation

Balanced net ionic equation

6. (15 points) Ingenol is an tumor causing chemical with molecular formula C20H28O5.  Answer the following questions regarding ingenol

a. Calculate the molar mass of ingenol

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

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

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

e. Calculate the number of atoms of oxygen in a sample of ingenol that contains 3.00 grams of carbon.

7. (5 points) Determine the oxidation number of each atom in the following substances

a. NF3
N


F


b. K2CO3
K


C


O


8. (6 points) For the following balanced redox reaction answer the following questions


2 Fe+2(aq)  +  H2O2(aq)  (  2Fe+2(aq)  +  2 OH-1(aq)

a. What is the oxidation state of oxygen in H2O2?



b. What is the element that is oxidized?




c. What is the element that is reduced?




d. What is the oxidizing agent?





e. What is the reducing agent?





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



9. (10 points) Balance the following redox reactions.  Show the individual half reactions for partial credit.

a. H5IO6  +  Cr  (  IO3-1  +  Cr3+  (acidic)

b. Br-1  +  MnO4-1  (  MnO2  +  BrO3-1  (basic)

10. (10 points) A chemical compound was found to contain only Fe, C, and H.  When a 5.22 g of this compound was completely burned in O2, 11.8 g of CO2 and 2.42 g of H2O were produced.  Determine the empirical formula for this compound.

The molar mass of the compound is approximately 300 g/mol.  Determine the molecular formula for the compound.

11. (4 points) The volume of an irregular solid was determined by displacement of water.  A graduated cylinder was filled with 25.0 ( 0.1 mL of water.  The volume of the sylinder was 37.4 ( .2mL after the solid object was added.  Calculate the volume of the object and the absolute error in this measurement.

Volume = 



(

mL

12. (6 points) A foam bar was determined to have a mass of 38.823 ( 0.005 g and a volume of 583.6 ( 0.3mL.  Calculate the density of the foam and the absolute error in this value.

density = 



(

g/mL

(relative error =

 )

13. (17 points)Approximately 12 billion kg of phosphoric acid are produced annually for fertilizers, detergents, and agents for water treatment.  Phosphoric acid can be prepared by heating the mineral fluoroapatite with sulfuric acid in the presence of water.

Ca5(PO4)3F  +  5 H2SO4  +  10 H2O  (  3  H3PO4  +  5 CaSO4*2H2O  +  HF

Fluoroapatite                                                                            phosphoric acid

a. How many grams of phosphoric acid can be produced from 1.000 kg of fluoroapatite?

b. If every kg of fluoroapatite yields 4.00 x 102 grams of phosphoric acid, what is the percent yield?

c. How many grams of phosphoric acid can be produced from the reaction of 300.0 grams of fluoroapatite, 500.0 g of sulfuric acid and excess water?

d. How many grams of fluoroapatite will remain after the reaction in part c goes to completion?

e. How many grams of sulfuric acid will remain after the reaction in part c goes to completion?
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