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College Chemistry I

Exam 2 – 10/07/08
Version B
1. Some of the acid in acid rain is produced from the following reaction:
NO2(g) + H2O(l) → NO(g) + HNO3(aq)
What is the percent yield of nitric acid if a falling raindrop weighing 0.050 g comes into contact with 0.010 g of NO2 to produce 0.006 g of HNO3? (Show all work necessary to complete this problem for full credit.) (20 points)
2. Formaldehyde is unstable as a pure gas, readily forming a mixture of a substance called trioxane and a polymer called paraformaldehyde. That is why formaldehyde is dissolved in a solvent, such as water, before it is sold and used. The molecular formula of trioxane, which contains carbon, hydrogen, and oxygen, can be determined using the data from two different experiments. In the first experiment, 17.471 g of trioxane is combusted, and 10.477 g H2O and 25.612 g CO2 are formed. In the second experiment, the molar mass of trioxane is found to be 90.079. What is the empirical and molecular formula of trioxane?(20 points)
3. Write a balanced chemical equation, including states of matter for the following reactions. (13 points)
a. cobalt (IV) nitrate reacts with lithium chromate
b. hydroiodic acid reacts with potassium hydroxide

4. Write the complete ionic equation and net ionic equation for the reaction between chromium (III) acetate and ammonium nitrate. (12 points) 
 Cr(C2H3O2)3   +    3 NH4NO3  →   Cr(NO3)3    +     3 NH4C2H3O2 

c. Will this reaction occur? Explain.

5. What volume in mL of .0896 M NaOH would be required to titrate a 584 mg 
sample of a weak acid with a molar mass of 59.6 g/mol if the reaction occurs in a 1 to 2 acid : base ratio? (10 points)
6. Complete the following table.  Place an X in each column that accurately describes the material. (15 points)
	
	Soluble ionic salt
	Insoluble ionic salt
	Strong acid
	Weak acid
	Strong base
	Weak base
	Strong electrolyte
	Weak electrolyte

	Al(ClO4)3
	
	
	
	
	
	
	
	

	H2SO4
	
	
	
	
	
	
	
	

	NaOH
	
	
	
	
	
	
	
	

	Pb(OH)2
	
	
	
	
	
	
	
	

	SrSO4
	
	
	
	
	
	
	
	

	(CH3)3N
	
	
	
	
	
	
	
	

	FeO
	
	
	
	
	
	
	
	


7. How many atoms of O are present in 51.23 g of aluminum sulfate, Al2(SO4)3 ? (Show all work for full credit.) (10 points)
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