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SECTION I: Multiple Choice (36 pts, 3 pts each): Choose the option that is the best answer or completes each question or statement.  Write your answers in the blanks provided and erase mistakes completely.  In this section, as a correction for haphazard guessing, one-fourth of the number of questions you answer incorrectly will be subtracted from the number of questions you answer correctly.

1. The law of constant composition (or definite proportion) applies to:

A. Solutions

B. Heterogeneous mixtures

C. Compounds

D. Homogeneous mixtures

E. Solids









Ans: ____

2. How many significant figures should be retained in the result of the following calculation?

(12.00000 x 1.0000) + (13.00000 x 0.1000)

A. 2

B. 3

C. 4

D. 5

E. 6









Ans: ____

3. The charge on an electron was experimentally determined by:

A. Thomson

B. Rutherford

C. Millikan

D. Dalton

E. Kelvin









Ans: ____

4. In the absence of magnetic or electric fields, cathode rays:

A. Do not exist

B. Travel in straight lines

C. Cannot be detected

D. Become positively charged

E. Bend toward a light source






Ans: ____

5. The atomic mass unit is presently based on assigning an exact integral mass (in amu) to an isotope of:

A. Hydrogen
B. Oxygen
C. Sodium
D. Carbon
E. Water









Ans: ____

6. The correct name of SO is:

A. Monosulfur monoxide

B. Sulfur oxide

C. Sulfur (II) oxide

D. Sulfur monoxide

E. Hyposulfite








Ans: ____

7. The complete ionic equation for the reaction between aqueous solutions of HF and NaOH is:

A. HF (aq) + NaOH (aq) → H2O (l) + NaF (aq)

B. HF (aq) + OH- (aq) → H2O (l) + F- (aq)

C. H+ (aq) + OH- (aq) → H2O (l)

D. H+ (aq) + F- (aq) + Na+ (aq) + OH- (aq) → H2O (l) + Na+ (aq) + F- (aq)

E. HF (aq) + Na+ (aq) + OH- (aq) → H2O (l) + Na+ (aq) + F- (aq)


Ans: ____

8. What is the approximate mass percent of oxygen in H2SO3?

A. 16%

B. 20%

C. 32%

D. 48%

E. 60%









Ans: ____

9. Which combination of the following aqueous solutions will produce a precipitate?

I. KOH and HBr

II. AgNO3 and HCl

III. Sr(OH)2 and Hg(NO3)2
A. I only

B. II only

C. III only

D. I and II

E. II and III








Ans: ____

10. What is the molarity of sodium ions when 500. mL of a 1.00 M sodium sulfide solution is added to 1.500 L of 0.100 M solution sodium sulfide solution?

A. 0.100 M

B. 0.325 M 

C. 0.550 M

D. 0.650 M

E. 1.10 M









Ans: ____

11. Solutions of which of the following will conduct electricity?

I. H3PO4
II. MgCl2
III. K2SO4
A. I only

B. II only

C. I and II

D. II and III

E. I, II, and III








Ans: ____

12. The reaction between a metal oxide and nonmetal oxide produces:

A. A salt only

B. A salt and water

C. A salt and an acid

D. A salt and a base

E. An acid and a base







Ans: ____
SECTION II: Free Response (36 pts)

13. (18 pts) An unknown contains C, H, O, and S.  When a 5.000 g sample is combusted, it produces 4.731 g carbon dioxide, 2.419 g of water, and 3.441 g of sulfur dioxide.

a. (12 pts) What is the empirical formula of the unknown?












Ans = 

b. (6 pts)  If the molar mass is determined to be 186 g, what is the molecular formula of the unknown?













Ans = 

14. (18 pts) For each of the following three reactions, in part (i) write a BALANCED equation and in part (ii) answer the question about the reaction.  In part (i), coefficients should be in terms of lowest whole numbers.  Assume that solutions are aqueous unless otherwise indicated.  Represent substances in solutions as ions if the substances are extensively ionized.  Omit formulas for any ions or molecules that are unchanged by the reaction.

a. Solid barium dichromate is added to a solution of ammonium sulfate.

i. Identify the spectator ion(s) in this reaction



Ans = 

b. A solution of mercury (I) acetate is added to a solution of iron (III) iodide.

i. How many electrons are there in the iron (III) ion?


Ans = 


c. Solid diphosphorus pentoxide is bubbled through a solution of sodium hydroxide.

i. What is the oxidation state of phosphorus in diphosphorus pentoxide?
Ans = 


MC Score: ____(correct) - ____(incorrect)/4 = ____		FR Score: ____		Overall: ____
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