Chemistry 141					Name 					
Dr. Cary Willard
Exam 1a 						February 26, 2009
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All work must be shown to receive credit.  Give all answers to the correct number of significant figures

Avogadros number = 6.022 x 1023 /mol
4 quarts = 1 gallon
36 in = 1 yard
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Part I – Multiple Choice (30 points) 

1. What symbol is used to express the factor, 10-6? 
a. 
b. M 
c.  m 
d. n 
e. μ 


2. Convert 100 cm3 to m3. 
a. 
b. 1 x 104 m3 
c. 1 x 10-4 m3 
d. 1 x 108 m3 
e. 1 x 100 m3 


3. 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. 

4. 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 accurate and precise. 
b. [image: ]It is accurate but not precise. 
c. It is precise but not accurate. 
d. It is neither precise nor accurate. 

5. To the correct number of significant figures, what is the temperature reading on the following Celsius thermometer?

a. 21oC 
b. 21.7 oC 
c. 21.70 oC 
d. 22 oC 

6. Sodium metal and water react to form hydrogen and sodium hydroxide. If 5.98 g of sodium react with water to form 0.26 g of hydrogen and 10.40 g of sodium hydroxide, what mass of water was consumed in the reaction? 
a. 
b. 4.68 g 
c. 10.66 g 
d. 5.98 g 
e. 10.14 g 


7. Which of the following is a part of Dalton's atomic theory? 
a. Atoms break down during radioactive decay. 
b. Isotopes of the same element have different masses. 
c. Atoms contain protons, neutrons, and electrons. 
d. Atoms are rearranged but not changed during a chemical reaction. 

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. 
How many protons (p) and neutrons (n) are in an atom of calcium-46? 
a. 26 p, 20 n 
b. 46 p, 60 n
c. 20 p, 26 n
d. 20 p, 46 n 

10. The solid compound, Na2CO3, contains 
a. Na+, C4+, and O2- ions. 
b. Na+ ions and CO32-ions. 
c. Na2CO3 molecules. 
d. Na2+ and CO32- ions. 

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 statement about elemental analysis by combustion is not correct? 
a. Oxygen is determined from the amount of H2O formed. 
b. Only carbon and hydrogen can be determined directly from CO2 and H2O. 
c. Hydrogen is determined from the amount of H2O formed. 
d. Carbon is determined from the amount of CO2 formed. 

13. What is the molar concentration of sodium ions in a 0.350 M Na3PO4 solution? 
a. 1.05 M 
b. 0.117 M 
c. 0.350 M 
d. 1.40 M 

14. What is the oxidation number of the oxygen atom in H2O2? 
a. +2 
b. +1 
c. 2 
d. 1 

15. Which species functions as the oxidizing agent in the following reduction-oxidation reaction:
5 Fe+2(aq) + MnO4-1(aq) + 8 H+1(aq)  Mn+2(aq) + 5 Fe+3(aq) + 4 H2O(aq)
a. Mn2+(aq) 
b. MnO4-(aq) 
c. H+(aq) 
d. Fe2+(aq) 

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


a. (NH4)2S				ammonium sulfide			


b. Cu2SO4				copper(I) sulfate or cuprous sulfate


c. P2O7				diphosphorous heptoxide		


d. Ag3N				silver nitride				


e. KMnO4				potassium permanganate		


2. (5 points) Write the correct formula for each of the following compounds


a. potassium acetate				KC2H3O2		


b. trisulfur pentachloride			S3Cl5			


c. zinc hypochlorite				Zn(ClO)2		


d. ferrous hydroxide				Fe(OH)2		


e. sulfuric acid				H2SO4			


3. (8 points) If the average yearly rainfall in San Diego is 11.6 inches and the Grossmont College soccer field is located on a piece of land that is  246 yards by 175 yards, how many gallons of rain fall on the soccer field in an average year?





4. (6 points) Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.

a.   3  AgNO3(aq)  +  Na3PO4(aq)    3 NaNO3(aq)  +  Ag3PO4(s)



b. Balanced total ionic equation

3 Ag+1(aq) + 3 NO3-1(aq) + 3 Na+1(aq) + PO4-3(aq)  3 Na+1(aq) + 3 NO3-1(aq) + Ag3PO4(s)



c. Balanced net ionic equation

3 Ag+1(aq) + PO4-3(aq)  Ag3PO4(s)


5. (8 points) Mirex is an insecticide that contains 22.01% C and 77.99% Cl, and has a molecular mass of 545.6 amu.  Calculate the empirical and molecular formulas of Mirex.














(8 points) A solution of 46.3% glucose (C6H12O6) has a density of 1.42 g/mL.  Calculate the concentration of this solution in molarity.  












6.  (12 points) Balance the following redox reaction that occurs in basic solution
CN-1  +  MnO4-1    CNO-1  +  MnO2

1st half reaction

(CN-1   +  H2O      CNO-1   +    2 H+1    +2 e-1)  3

3 CN-1   + 3 H2O   3 CNO-1   +    6 H+1    +6 e-1

2nd half reaction

	(MnO4-1   +  4 H+1   +   3 e-1       MnO2   +  2 H2O )  2 

2 MnO4-1   +  8 H+1   +   6 e-1      2 MnO2   +  4 H2O

overall reaction in acid

3 CN-1 + 3 H2O + 2 MnO4-1 + 8 H+1 + 6 e-1  3 CNO-1 + 6 H+1 +6 e-1 + 2 MnO2 + 4 H2O

3 CN-1 + 2 MnO4-1 + 2 H+1  3 CNO-1 + 2 MnO2 +  H2O

overall reaction in base

3 CN-1 + 2 MnO4-1 + 2 H+1 + 2 H2O  3 CNO-1 + 2 MnO2 +  H2O  + 2 H+1  +  2 OH-1

3 CN-1 + 2 MnO4-1 +  H2O  3 CNO-1 + 2 MnO2 +  2 OH-1

7. 
(15 points) Epinephrine or adrenaline is a hormone commonly called the fight or flight hormone.  Its molecular formula is C9H13O3N.  Answer the following questions regarding epinephrine.
a. Calculate the molar mass of epinephrine.




b. Calculate the mass of epinephrine that contains 6.632 x 1025 atoms of carbon.


c. Calculate the number of moles of hydrogen in 4.95 moles of epinephrine.



d. Calculate the number of molecules of epinephrine that contains 640 atoms of oxygen.



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





8. (8 points) A solution of nitric acid is prepared by diluting 18.4 mL of a 12.0 M solution of nitric acid to 25.00 L with water.

What is the final concentration of nitric acid in the dilute solution?




What is the pH of the final solution?


 
9. 
(15 points) Balance the equation by inspection.  

Al2S3  +    6  H2O     2 Al(OH)3  +    3 H2S

Using an I, , E diagram, answer the following questions regarding the reaction of 158 g of aluminum sulfide with 131 g of water.



	
	x = 1.052
	
	x = 1.212
	
	
	
	

	
	Al2S3
	+
	6  H2O  
	
	2 Al(OH)3  
	+
	3 H2S

	I
	1.052 mol
	
	7.270 mol
	
	0 mol
	
	0 mol

	
	-x
	
	-6x
	
	+2x
	
	+3x

	E
	1.052 – x
=0 mol
	
	7.270 -6x
=0.958 mol
	
	2x
=2.104 mol
	
	3x
=3.156 mol

	
	
	
	
	
	
	
	



How many grams of H2S are formed?



What is the limiting reagent?

	Al2S3

How many moles of Aluminum hydroxide are produced?

	2.104 mol

How many molecules/formula units of the excess reactant remains?




If 64.8 g of H2S are produced, what is the percent yield of the reaction?



10.  (8 points) A sample of a mixture of oxalic acid, H2C2O4, and sodium chloride, NaCl, has a mass of 4.554 g.  If a volume of 39.58 mL of 0.5580 M NaOH is required to neutralize all the H2C2O4, what is the mass percent of oxalic acid in the mixture?  Oxalic acid is a diprotic acid.  
















Mass of oxalic acid 	0.9942 g		% oxalic acid 	21.83%	





11.  (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.
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