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1. Sodium phosphate can be prepared by combining sodium hydroxide and phosphoric acid as shown in the following balanced equation:
3NaOH  +  H3PO4   Na3PO4  +  3H2O
       	If 4.1 mol of phosphoric acid are reacted, the number of moles of water that will be produced 
is: _____________________________		
				
2. Potassium chloride and oxygen gas are formed upon heating potassium chlorate according to the following equation:
2KClO3    2KCl  +  3O2
      	When 8.0 moles of oxygen are produced, the number of moles of KCl produced is:_______________

3. Determine the mass of chlorine that reacts with 5.0 g of sodium according to the following equation:
2Na  +  Cl2    2NaCl


4. Use the equation below to answer the following questions.

	2C5H10O2  +  13O2    10CO2  +  10H2O



a) If 10.0 g of C5H10O2 and 10.0 g of O2 are available to react, show (with calculations and explanation) which reactant is the limiting reactant.
b) Calculate the mass of water produced.
c) If a student performs the above reaction and obtains 4.00 g of water, calculate the student’s percent yield.


5. Compare the following pairs of terms:
a) Theoretical yield, actual yield
b) Yield, percent yield
c) Limiting reactant, reactant in excess
d) Acid, base


6. An acetic acid solution contains 2.25g of acetic acid (CH3CO2H) in 50 mL of the solution. What is its molar concentration?


7. A concentrated solution of ammonia, NH3, contains 26 g of ammonia per 100 mL. What is its molar concentration?


8. What volume of 0.0300M sodium sulfate solution can be prepared from 145 g of solid sodium sulfate?


9. Determine the volume of concentrated ammonia, 14.8M, required to prepare 100.0 mL of a 0.200M solution.


10. Use the balanced equation to answer the two independent questions below:
Ba(OH)2(aq) + Na2SO4(aq)    BaSO4(s)  +  2NaOH(aq)
a) 20.0 mL of 0.50M Ba(OH)(aq) reacts with 15.0 mL of 0.25M Na2SO4(aq). Which is the limiting reactant?
b) What volume of 0.20M Ba(OH)2(aq) is necessary to produce 10.0g of BaSO4?


11. Calculate the pH of the following:
a. [H+] = 0.00356M       b) [HNO3] = 1.2 x 10-5M        c) [NaOH] = 0.050M



12. Calculate the concentration of H+ in a solution with a pH of 6.7.


13. Calculate the [OH-] for a solution with a pH of 11.3.


14. Determine the volume of 0.10M phosphoric acid required to completely neutralize 25 mL of 0.15M sodium hydroxide. Write the balanced equation first.


15. 20.0 mL of sulfuric acid is placed in an Erlenmeyer flask and titrated with a 0.25M solution of NaOH. Phenolphthalein is used as the indicator. The following results are obtained.

	Trial #
	Initial burette reading (mL)
	Final burette reading (mL)
	Volume of NaOH used (mL)

	1
	0.50 
	36.5 
	

	2
	1.2 
	36.7
	

	3
	0.5 
	36.1
	

	4
	0 
	35.3
	

	
	
	Average NaOH used:
	


 
a) What is the concentration of the sulfuric acid? (HINT: follow all of the steps we used in class)
b) What colour will the titration solution be at the end of the titration?


