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Multiple Choice (20 points) – Give the best answer for each of the following questions.
______1. 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. 
______2. 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. 

______3. Lithium belongs to the ________ group of the periodic table. 

a. halogen 
b. alkaline earth metal 

c. noble gas 
d. alkali metal 

______4. 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 

______5. 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. 

______6. What reagent could be used to separate Br- from NO3- when added to an aqueous solution containing both? 

a. NaI (aq) 
b. Ba(OH)2 (aq) 

c. CuSO4 (aq) 
d. AgNO3 (aq) 
______7. What symbol is used to express the factor, 10-6? 

a. M 
b. m 
c. n 
d. μ 

______8. A sample of pure lithium carbonate contains 18.8% lithium by mass. What is the % lithium by mass in a sample of pure lithium carbonate that has twice the mass of the first sample? 

a. 37.6% 
b. 75.2% 

c. 9.40% 

d. 18.8% 

______9. In which set do all elements tend to form cations in binary ionic compounds? 
a. Li, B, O 
b. Mg, Cr, Pb 
c. O, F, Cl 
d. N, As, Bi 

______10. 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 

Nomenclature (20 points) 

Fill in the table below:

	IUPAC Name
	Chemical Formula

	Ammonium sulfide
	

	Disulfur trioxide
	

	Potassium phosphite
	

	Sulfuric acid
	

	Iron(II) hydroxide
	

	
	Al(C2H3O3)3

	
	CBr4

	
	V2(CO3)3

	
	HI(aq)

	
	RbIO2


Problems

1. (6 points) The density of an irregularly shaped object was determined as follows.  The mass of the object was found to be 28.90 g ± 0.06 g.  A graduated cylinder was partially filled with water.  The reading of the level of the water was 6.4±0.1 mL.  The object was dropped in the cylinder, and the level of the water rose to 9.8±0.2 mL.  What is the density of the object with appropriate error limits?
Volume of object = ______________±__________mL

Density of object = ______________±__________g/mL

2. (7 points) Write the conventional, total ionic, and net ionic equation for the reactions which occur when the following are mixed.  If no reaction occurs, write no reaction.
a. HNO3(aq)  +  MgCO3(s)  (
Conventional equation

Total ionic equation

Net ionic equation

3. (8 points) Balance the following half reactions as specified
a. IO3-1 (  I3-1  (acidic)

b. NO2-1 (  NH3 (basic)

4. (8 points) Balance the redox reaction below using the half reaction method.  Pay close attention to the details as there will be no partial credit given.

Cu  +  NO3-1  (  Cu+2  +  NO  

(acidic)
5. (5 points) For the following balanced redox reaction answer the following questions

4NaOH(aq) + Ca(OH)2(aq) + C(s) + 4ClO2(g) ( 4NaClO2(aq) + CaCO3(s) + 3H2O(l) 

a. What is the oxidation state of Cl in ClO2(g)?





b. What is the oxidation state of Ca in Ca(OH)2(aq)?




c. What is the element that is oxidized?




d. What is the oxidizing agent?





e. How many electrons are transferred in the reaction as it is balanced?



6. (12 points) Aspartame is an artificial sweetener that is 10 times sweeter than sucrose (table sugar) when dissolved in water.  It is marketed as Nutra-Sweet.  The molecular formula of aspartame is C14H18N2O5.
a. Calculate the molar mass of aspartame

b. How many moles of aspartame are contained in a 15.00 g sample of aspartame?

c. Calculate the mass in grams of 3.65 mol of aspartame.

d. How many atoms of nitrogen are in 1.20 g of aspartame?

e. How many atoms of hydrogen are in a sample of aspartame containing 56 atoms of nitrogen?

f. What is the mass in grams of 1 molecule of aspartame? 

7. (5 points) A 230. mL sample of  a 0.275M Ba(OH)2 solution  is left on a hot plate overnight ;the following morning  the solution is 1.10 M.  What volume of water is evaporated? 

8. (8 points) Cumene is a compound containing only carbon and hydrogen that is used in the production of acetone and phenol in the chemical industry.  Combustion of 47.6 mg cumene produces some CO2 and 42.8 mg of water.  The molar mass of cumene is between 115 and 125 g/mol.  Determine the empirical and molecular formulas of cumene.  
9. (15 points) Acryloitrile (C3H3N) is the starting material for many synthetic carpets and fabrics.  It is produced by the following reaction.  If 10.0 g C3H6, 10.0 g O2, and 5.00 g NH3 are reacted, what mass of acrylonitrile can be produced, assuming 100% yield?  How many moles of each reactant will remain? (Use an I  E diagram to solve.)
  2 C3H6(g)  +  2 NH3(g)  +  3 O2(g)  (  2 C3H3N(g)  +  6 H2O(g)
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