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College Chemistry I

Exam 2 – 10/07/08
Version A

1. Nitrogen gas can be prepared by passing gaseous ammonia over solid copper (I) oxide at high temperature. The other products of the reaction are solid copper metal and water vapor. What is the percent yield of nitrogen when 18.130 g of ammonia is reacted with 90.410 g of copper (I) oxide to produce 4.365 g of nitrogen. (Show all work necessary to complete this problem for full credit.) (20 points)
NH3  +  Cu2O  →  N2  +  Cu  + H2O
2. Dianabol is one of the anabolic steroids that has been used by some athletes to increase the size and strength of their muscles. It is similar to the male hormone testosterone. Some studies indicate that the desired effects of the drug are minimal, and the side effects, which include sterility and increased risk of liver cancer and heart disease, keep most people from using it. The molecular formula of Dianabol, which consists of carbon, hydrogen, and oxygen, can be determined using the data from two different experiments. In the first experiment, 14.765 g of Dianabol is combusted, and 43.311 g CO2 and 12.402 g H2O are formed. In the second experiment, the molecular mass of Dianabol is found to be 300.44.  What is the empirical and molecular formula for Dianabol? (20 points)
3. Write a balanced chemical equation, including states of matter for the following reaction. (13 points)
a. chromium (III) acetate reacts with barium hydroxide

b. nitric acid reacts with lithium hydroxide
4. Write the complete ionic equation and net ionic equation for the reaction of iron (III) acetate with ammonium carbonate. (12 points) 
2 Fe(C2H3O2)3   +   3 (NH4)2CO3    →   Fe2(CO3)3    +    6 NH4C2H3O2 

a. Will this reaction occur? Explain.

5. What volume in mL of 0.1236 M NaOH would be required to titrate a 437 mg sample of a weak acid with a molar mass of 17.3 g/mol if the reaction occurs in a 1 to 1 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

	NiO
	
	
	
	
	
	
	
	

	HClO2
	
	
	
	
	
	
	
	

	HI
	
	
	
	
	
	
	
	

	Ca(OH)2
	
	
	
	
	
	
	
	

	BaSO4
	
	
	
	
	
	
	
	

	(CH3)2NH
	
	
	
	
	
	
	
	

	AlCl3
	
	
	
	
	
	
	
	


7. How many atoms of O are present in 51.23 g of aluminum nitrate, Al(NO3)3? The  (Show all work for full credit.) (10 points)
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