UNIT 4: REVIEW - CALCULATIONS

Key Equations:

1. % solute (by mass) = 

mass of solute (g)

  x 100%

                                         (mass of solute + mass of solvent)(g)

2. % solute(by volume) = volume of solute (mL)       x 100%



              volume of solution (mL)

3. %mass-volume(m/v) = mass of solute(g)
   x  100%



                 volume of solution (mL)

4. ppm = mass of solute(g)
  x 106


ppb = mass of solute (g)
   x 109
                   mass of solution (mL)


                         mass of solution(mL)

5. molar concentration = moles    
      or 
[  ] =  n    

                                            volume(litres)               V(L)

6. dilution calculation
M1V1 = M2V2 

7. Precipitation Reactions: molecular, ionic and net ionic equations

8. Solution stoichiometry

9. pH = -log[H3O+]

10. Acid-Base Reactions (Neutralization) – Titration calculations

Sample Test Calculations

1. A vinegar bottle is 5% acetic acid by volume.  What volume of vinegar contains 15 mL of pure acetic acid?

2. What is the percent mass/volume of milk fat contained in skimmed milk?  There are 2 grams of milk fat per 100 mL of milk.

3. Water from a well is found to have a nitrate ion concentration of 55 ppm, a level considered unsafe for drinking.  Calculate the mass (in milligrams) of nitrate ions in 200 mL of the water.

4. 10.0 g of sodium hydroxide is dissolved in water to make 2000 mL of solution.  Calculate the molar concentration.

5. 25 mL of 11.6 mol/L HCl(aq) is diluted to a new volume of 145 mL.  Calculate the new concentration.

6. Predict the products for the following double displacement reaction.   Write the balanced molecular, ionic and net ionic equations.  What are spectator ions?

CuSO4 +  NaOH (
7. A 1.25 mol/L Na2CO3 is reacted with 4.54 L of 0.0875 mol/L CuSO4.  The products are solid copper(II)carbonate and aqueous sodium sulphate.  a) What volume of Na2CO3 solution can be completely reacted with CuSO4?  b) What mass of copper(II) carbonate can form?
8. Aluminum reacts with hydrochloric acid to produce aluminum chloride and hydrogen gas.  Calculate the volume of 1.50 mol/L hydrochloric acid that is required for 5.40 g aluminum to react completely. 
9. Calculate the volume of 0.110 mol/L sodium sulphate required to precipitate the maximum mass of barium sulphate from 60 mL of 0.145 mol/L barium chloride solution.  The balanced equation is:
BaCl2(aq) + Na2SO4(aq) ( BaSO4(s) +  2 NaCl (aq)
10. What is the pH of an aqueous solution containing 0.040 mol/L of hydronium ions?

11. A 25 mL sample of phosphoric acid was titrated against a solution of 0.1074 mol/L sodium hydroxide.  It was found that 33.24 mL of sodium hydroxide solution was required to bring about neutralization.  Calculate the concentration of the phosphoric acid.

ANSWERS

1.
300mL



7.  0.3178 L of Na2CO3, 49 grams of CuCO3
2.
2 %



8. 0.4 L = 400 mL

3.
11 mg 



9. 0.079 L = 79 mL

4.
.125 mol/L


10.  pH = 1.4

5.
2 mol/L



11.  0.0476 mol/L

