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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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PART 1 – MULTIPLE CHOICE (15 points)  Choose the one alternative that best completes the statement or answers the question.

________1)  Which of the following is a part of Dalton's atomic theory? 

A) Atoms contain protons, neutrons, and electrons. 

B) Atoms are rearranged but not changed during a chemical reaction. 

C) Isotopes of the same element have different masses. 

D) Atoms break down during radioactive decay. 

________2)  Which statement about elemental analysis by combustion is not correct? 

A) Only carbon and hydrogen can be determined directly from CO2 and H2O. 

B) Carbon is determined from the amount of CO2 formed. 

C) Hydrogen is determined from the amount of H2O formed. 

D) Oxygen is determined from the amount of H2O formed. 

________3)  If unshaded spheres represent nitrogen atoms and shaded spheres represent oxygen atoms, which box represents reactants and which represents products for the reaction 2 NO2(g)  2 NO(g) + O2(g)?
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A) box (c) reactants and box (b) products 

B) box (c) reactants and box (d) products 

C) box (a) reactants and box (d) products 

D) box (a) reactants and box (b) products 

________4)  Which species functions as the oxidizing agent in the following reduction-oxidation reaction:

5 Fe2+(aq)  +  MnO4-1(aq)  +  8 H+(aq)  (  Mn2+(aq)  +  5 Fe3+(aq) + 4 H2O(l)

A) MnO4-(aq)      B)  H+(aq)       C)  Fe2+(aq)        D)  Mn2+(aq) 

________5)  What is the balanced chemical equation for the reaction of element A (unshaded spheres) with element B (shaded spheres) as represented below?
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A) 2A2 + B2  2A2B                 B)  4A + 2B  4AB 

C) A2 + B2  A2B                     D)  A + B  AB 

PART 2 – Problems
1.  (5 points) Give the IUPAC name for the following compounds

a. Al(MnO4)3









b. Fe(OH)2








c. CsBrO2








d. CoCO3









e. As2S5









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

a. zinc dihydrogen phosphate






b. mercury(I) chloride







c. dichlorine heptoxide







d. iron(II) sulfate
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e. potassium acetate







3. (4 points) Read the thermometer to the right and tell the temperature in oC to the appropriate number of significant figures.

Temperature = ____________oC
4. (12 points)Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.

 Hg(NO3)2 (aq) +  Na3PO4 (aq) (  

Balanced total ionic equation

Balanced net ionic equation

---------------------------------------------------------------------------------------------------

Fe(NO3)3(aq)  +      NH3 (aq) (  

Balanced total ionic equation

Balanced net ionic equation

5. (18 points) Butanethiol is one of the compounds responsible for the odor of skunks  Its molecular formula is C4H10S.  Answer the following questions regarding butanethiol.

a. Calculate the molar mass of butanethiol.

b. Calculate the mass of butanethiol that contains 8.457 x 1025 atoms of carbon.

c. Calculate the number of moles of hydrogen in 3.825 moles of butanethiol.

d. Calculate the number of molecules of butanethiol that contains 524 atoms of sulfur.

e. Calculate the number of atoms of carbon in a sample of butanethiol that contains 2.43 moles of sulfur.

f. Calculate the mass in grams of one molecule of butanethiol.

6. (9 points) Coniine, a toxic substance isolated from poison hemlock, contains only carbon, hydrogen, and nitrogen.  Combustion analysis of a 5.024 g sample yields 13.90 g of CO2 and 6.048 g of H2O.  What is the empirical formula of coniine?

7. (6 points) Balance the following redox ½ reactions

a. MnO4-1(aq) ( Mn+2(aq)  (acidic)

b. Br2(aq) ( BrO3-1(aq)  (basic)

8. (6 points) Balance the following redox reaction in acid.

H2O2(aq) + Cr2O7(aq) ( O2(g) + Cr+3(aq) 
1st half reaction

2nd half reaction

overall reaction in acid 

9. (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 cylinder 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

10. (4 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 =

 )

11. (12 points) You mix 400.0 mL of 0.2554 M sodium phosphate with 300.0 mL of 0.4722 M calcium chloride.  Write the reaction and determine the number of grams of calcium phosphate produced, and the final concentration of all ions in the solution.

Balanced chemical equation (Check with me before you go on to be sure this is correct.)

------------------------------------------------------------------------------------------------------------

Moles Ca3(PO4)2 produced 


Mass Ca3(PO4)2 produced



Moles Na+1 =





[Na+1] = 




Moles PO4-3 = 





[PO4-3] = 




Moles Ca+2 = 





[Ca+2] = 




Moles Cl-1 = 





[Cl-1] = 
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