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Multiple Choice (24 points) – Give the best answer for each of the following questions.
______1. An interpretation of the results of many tests is called 

a. a prediction. 

b. an experiment. 

c. a theory. 

d. a hypothesis. 

______2. The freezing point of methane is -295¶F and the boiling point is -263¶F. The temperature of the surface of Titan, a moon of Saturn, is 93 K. If methane exists on Titan, it is 

a. a gas. 
b. a liquid. 
c. a plasma. 
d. a solid. 

______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 physical property of chlorine? 

a. Chlorine combines with sodium to form table salt. 

b. The freezing point of chlorine is -101¶C. 

c. The color of chorine gas is green. 

d. The density of chlorine gas at standard temperature and pressure is 3.17 g/L. 

______5. Specific gravity of a liquid is often defined as the ratio of the density of a substance to the density of water. If the specific gravity of X relative to water is 0.800 and the specific gravity of Y relative to water is 1.50, which of the following statements is false? 

a. If X is a solid, X will float in water. 

b. If X is a liquid, Y will float on X. 

c. If Y is a liquid, X will float in Y. 

d. If Y is a liquid, water will float on Y. 

______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 is a part of Dalton's atomic theory? 

a. Atoms break down during radioactive decay. 

b. Atoms are rearranged but not changed during a chemical reaction. 

c. Isotopes of the same element have different masses. 

d. Atoms contain protons, neutrons, and electrons. 

______8. Most of the alpha particles directed at a thin gold foil in Rutherford's experiment 

a. passed through the foil but were deflected at an angle. 

b. passed directly through the foil undeflected. 

c. were absorbed by the foil. 

d. bounced directly back from the foil. 

______9. Which are isotopes?  An atom that has an atomic number of 34 and a mass number of 76 is an isotope of an atom that has 

a. 42 neutrons and 34 protons. 

b. an atomic number of 32 and a mass number of 76. 

c. an atomic number of 34 and a mass number of 80. 

d. 42 protons and 34 neutrons. 

______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 of the following statements is false concerning the formula of a compound? 
a. The molecular formula and empirical formula can be identical. 

b. The number of atoms in a molecular formula is always greater than the number of atoms in an empirical formula. 

c. The empirical formula is the simplest whole numbered ratio of atoms in a compound. 

d. The molecular formula is the true ratio of atoms in a compound. 

______12. What is the oxidation number change for the manganese atom in the following unbalanced reduction half reaction:

MnO4-1(aq)  +  H+1(aq) (  Mn+2(aq)  +  H2O(l)
a. -7 
b. +5 
c. +7 
d. -5 

Problems

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

a. TiO2










b. Ag2SO3









c. KIO









d. P2O6









e. Sn(NO3)4









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

a. Magnesium acetate






b. Chromium(III) sulfide






c. Cuprous phosphate






d. Mercury(I) carbonate






e. Trichlorine heptafluoride






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 51.4 ( .3 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 85.324 ( 0.005 g and a volume of 266.6 ( 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 36 gauge wire (diameter = 5.604 x 10-3 in) can be produced from the 7.82 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) What volume of a 32.7 % solution of copper (II) chloride with a density of 1.354 g/mL will contain 75.00 grams of copper?  
7. (9 points) Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.
Cr(NO3)2     +      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
HNO2  +  MnO4-1  (  Mn+2  +  NO3-1
1st half reaction

2nd half reaction

overall reaction in acid

10. (8 points) When a sample of a compound in the vitamin D family was burned in a combustion analysis, 5.983 mg of the compound gve 18.490 mg of CO2 and 6.232 mg of H2O.  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 8.375 x 1025 atoms of carbon.

c. Calculate the number of moles of hydrogen in 7.52 moles of phencyclidine.

d. Calculate the number of molecules of phencyclidine that contains 675 atoms of hydrogen.

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

12.  (8 points) Element X, a member of group 5A, forms two chlorides, XCl3 and XCl5.  Reaction of an excess of Cl2 with 8.729 g of XCl3 yields 13.233 g of XCl5.  What is the atomic mass and the identity of the element X?
13.  (15 points) You mix 719.0 mL of 0.3028 M sodium carbonate with 200.0 mL of 0.5918 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] = 










