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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. Which one of the following is most easily separated into its components by filtering?

A. Solutions

B. Heterogeneous mixtures

C. Compounds

D. Homogeneous mixtures

E. Elements








Ans: ____

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

(12.000 x 10.000) + (3.00000 x 0.10)

A. 2

B. 3

C. 4

D. 5

E. 6









Ans: ____

3. The presence of the atomic nucleus was experimentally determined by:

A. Thomson

B. Rutherford

C. Millikan

D. Dalton

E. Kelvin









Ans: ____

4. Cathode ray tube experiments provided the first evidence of:

A. Subatomic particles

B. X-rays

C. Fluorescence

D. Electric fields

E. Magnetic fields








Ans: ____

5. The atomic masses in the periodic table are not whole numbers because:

A. Atoms gain and lose electrons easily, so masses change

B. They are weighted averages of naturally occurring isotopes

C. Atomic masses are measured in real sample that are not absolutely pure.

D. There is theoretical uncertainty in the masses of the atoms.

E. The balances used to determine the masses have slight inaccuracies.

Ans: ____
6. The correct name of OCl2 is:

A. Oxygen dichloride

B. Oxygen chloride

C. Oxygen (II) dichloride

D. Monoxygen dichloride

E. Hypochlorite








Ans: ____

7. The molecular equation for the reaction between aqueous solutions of HCl and Mg(OH)2 is:

A. 2 HCl (aq) + Mg(OH)2 (aq) → 2 H2O (l) + MgCl2 (aq)

B. 2 H+ (aq) + 2 Cl- (aq) + Mg(OH)2 (aq) → 2 H2O (l) + Mg+2 (aq) + 2 Cl- (aq)

C. H+ (aq) + OH- (aq) → H2O (l)

D. H+ (aq) + Cl- (aq) + Mg+2 (aq) + OH- (aq) → H2O (l) + Mg+2 (aq) + Cl- (aq)

E. HCl (aq) + Mg+2 (aq) + OH- (aq) → H2O (l) + Mg+2 (aq) + Cl- (aq)

Ans: ____

8. What is the approximate mass percent of oxygen in KClO4?

A. 12%

B. 16%

C. 46%

D. 64%

E. 80%









Ans: ____

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

I. Pb(NO3)2 and NaI

II. LiOH and HF

III. Ca(OH)2 and Hg2(NO3)2
A. I only

B. II only

C. III only

D. I and III

E. II and III








Ans: ____

10. What is the molarity of sodium ions when 1.500 L of a 1.00 M sodium sulfide solution is added to 500. mL of 10.0 M solution sodium sulfide solution?

A. 1.00 M

B. 3.25 M 

C. 5.50 M

D. 6.50 M

E. 11.1 M









Ans: ____

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

I. NaHCO3
II. (NH4)2S

III. Be(OH)2
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 an acid 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 7.252 g carbon dioxide, 3.462 g of water, and 3.516 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 182 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. Hydrogen chloride gas is bubbled through a solution of potassium phosphate.

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



Ans = 

b. A solution of lead (II) nitrate is added to a solution of cobalt (II) bromide.

i. How many electrons are there in the cobalt (II) ion?


Ans = 


c. Solid dibromine trioxide is heated in the presence of sodium oxide.

i. What is the oxidation state of bromine in dibromine trioxide?

Ans = 


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