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Multiple Choice (24 points) – Give the best answer for each of the following questions.
______1. A consistent explanation of known observations is called 

a. an experiment. 

b. a theory. 
c. a prediction. 
d. a hypothesis. 

______2. The nightime and daytime temperatures on Mercury are 13 K and 683 K respectively. The melting point and boiling point of sulfur is 246¶F and 832¶F. Which of the following statements is true? On Mercury sulfur exists 

a. only in the liquid state. 
b. as both a liquid and a solid. 

c. only in the solid state. 
d. as both a liquid and a gas. 
______3. Convert 100 cm3 to m3. 

a. 1 x 104 m3 
b. 1 x 108 m3 
c. 1 x 10-4 m3 
d. 1 x 100 m3 

______4. Which of the following statements does not describe a chemical property of oxygen? 

a. The pressure is caused by collision of oxygen molecules with the sides of a container. 

b. When coal is burned in oxygen, the process is called combustion. 

c. Iron will rust in the presence of oxygen. 

d. Oxygen combines with carbon to form carbon dioxide gas. 

______5. A piece of plastic weighing 1.157 g has a volume of 1.48 cm3. A piece of wood has the same volume but weighs 3.85 g. The density of liquid X is 0.765 g/mL and the density of liquid Z is 1.13 g/mL. The two liquids are immiscible. If the plastic and wood are added to the two liquids, what is the order of layers from top to bottom in the container? 

a. plastic, wood, liquid Z, liquid X 
b. wood, liquid Z, plastic, liquid X 

c. liquid X, liquid Z, plastic, wood 
d. liquid X, plastic, liquid Z, wood 

______6. A student measured the diameter of a sphere and determined the average value. His measurements are 6.17cm, 6.16cm, 6.16cm and 6.17cm If the true diameter is 6.18 cm, what can be said about the student's results? 

a. It is precise but not accurate. 

b. It is neither precise nor accurate. 

c. It is accurate and precise. 

d. It is accurate but not precise. 

______7. Which of the following statements is not a postulate of Dalton's atomic theory? 

a. Atoms are composed of protons, neutrons, and electrons. 

b. Chemical reactions only rearrange atomic combinations. 

c. Each element is characterized by the mass of its atoms. 

d. Elements are composed of atoms. 

______8. Which of the following two atoms are isotopes? 

a. 
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______9. Which of the compounds, C3H8, MgCl2, Zn(NO3)2, OCl2, are expected to exist as molecules? 

a. C3H8, Zn(NO3)2, and OCl2 
b. only C3H8 

c. C3H8 and OCl2 
d. MgCl2 and Zn(NO3)2 

______10. Given the chemical equation: N2 + 3 H2 ( 2 NH3. On a microscopic level, what do the coefficients mean? 

a. 1 molecule of nitrogen reacts with 3 molecules of hydrogen to give 2 molecules of ammonia. 

b. 1 atom of nitrogen reacts with 3 atoms of hydrogen to give 2 atoms of ammonia. 

c. 1 mole of nitrogen reacts with 3 moles of hydrogen to give 2 moles of ammonia. 

d. 28 g of nitrogen reacts with 6 grams of hydrogen to give 34 grams of ammonia. 

______11. Which statement about diluted solutions is false? When a solution is diluted 

a. the number of moles of solvent remains unchanged. 

b. the concentration of the solution decreases. 

c. the number of moles of solute remains unchanged. 

d. the molarity of the solution decreases. 

______12. Which species functions as the reducing agent in the following reduction-oxidation reaction:

2 P(s) + 3 Br2(l) ( 2 PBr3(l)? 

a. Br-(aq) 
b. Br2(l) 
c. P3+(aq) 
d. P(s) 

Problems

1. (10 points) Give the IUPAC name for the following compounds

a. SrBr2










b. AlPO4









c. Cl2O7









d. LiClO2









e. V(NO3)5









2. (10 points) Write the correct formula for each of the following compounds

a. Ammonium hypoiodate






b. Zinc chloride







c. Ferric sulfate







d. Mercury(I) carbonate






e. Sulfur trioxide







3.  (4 points) The volume of an irregular solid was determined by displacement of water.  A graduated cylinder was filled with 20.0 ( 0.1 mL of water.  The volume of the cylinder was 42.4 ( .2 mL after the solid object was added.  Calculate the volume of the object and the absolute error in this measurement.

Volume = 



(

mL
4. (6 points) A foam bar was determined to have a mass of 63.587 ( 0.005 g and a volume of 264.6 ( 0.3 mL.  Calculate the density of the foam the relative error, and the absolute error in this value.

density = 



(

g/mL

(relative error =

 )

5. (10 points) Copper can be drawn into thin wires.  How many meters of 34 gauge wire (diameter = 6.304 x 10-3 in) can be produced from the 5.01 lb of covallite, an ore of copper that is 66% copper by mass (Hint: Treat the wire as a cylinder: the density of copper is 8.95 g/cm3)

6.  (8 points) How many grams of copper are in 50.0 mL of a 25.4% solution of copper (II) chloride with a density of 1.284 g/mL?  
7. (9 points) Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.
Fe(NO3)3     +      NH3  (  

Balanced total ionic equation

Balanced net ionic equation

8. (8 points) Balance the following redox half reaction that occurs in basic solution

SO2Cl2     (       SO3-2   +       Cl-1
Is this an oxidation or a reduction?

9. (9 points) Balance the following redox reaction in acidic solution
S2O3-2  +  OCl-1  (  Cl-1  +  S4O6-2
1st half reaction

2nd half reaction

overall reaction in acid

10. (8 points) When 6.853 mg of a sex hormone was burned in a combustion analysis, 19.73 mg of CO2 and 6.391 mg of H2O were obtained.  What is the empirical formula of the compound?
11. (15 points) Phencyclidine or angle dust has a molecular formula C17H25N.  Answer the following questions regarding phencyclidine.

a. Calculate the molar mass of phencyclidine.

b. Calculate the mass of phencyclidine that contains 6.836 x 1025 atoms of carbon.

c. Calculate the number of moles of hydrogen in 4.29 moles of phencyclidine.

d. Calculate the number of molecules of phencyclidine that contains 325 atoms of hydrogen.

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

12.  (8 points) An element X forms both a dichloride (XCl2) and a tetrachloride (XCl4).  Treatment of 10.00 g XCl2 with excess chlorine forms 12.55 g XCl4.  Calculate the atomic mass of X.

13.  (15 points) You mix 527.0 mL of 0.2754 M sodium carbonate with 200.0 mL of 0.6684 M vanadium(III) chloride.  Write the reaction and determine the number of grams of vanadium(III) carbonate 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 V2(CO3)3  produced 


Mass V2(CO3)3 produced



Moles Na+1 =





[Na+1] = 




Moles CO3-2 = 




[CO3-2] = 




Moles V+3 = 





[V+3] = 




Moles Cl-1 = 





[Cl-1] = 
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