Solutions Problems Masterton

1. A solution is made by adding 3.50 mL of ethyl acetate, C4H8O2 (d= 0.901 g/ml) to 25.00 mL of water.  Assuming volumes are additive, calculate:

a. The molarity of the solution
2. Complete the following table for solutions of potassium permanganate, KMnO4.

	Mass solute
	Moles solute
	Volume solution
	Molarity

	10.3 
	
	315 mL
	

	
	2.65
	
	0.832

	
	
	3.85 L
	1.58


3. How would you prepare the following solutions?
a. 350 mL of 0.250 M potassium chromate from solid potassium chromate

b. from 1.50 M potassium chromate solution

c. 5.00 L of  0.250 M formic acid, HCOOH, from 0.750 M HCOOH

d. from 0.350 M HCOOH.

4. A solution is made by diluting 175 mL of 0.238 M aluminum nitrate, Al(NO3)3 solution to a final volume of 5.00 x 102 mL with water.  Calculate:

a. The molarity of aluminum nitrate, aluminum ion, and nitrate ions in the diluted solution. 

b. The number of moles of nitrate ion in the original solution. 

5. The concentrated sulfuric acid solution purchased from chemical companies is 98.0 % H2SO4 by mass.  Its density is 1.83 g/mL.  

a. Calculate the molarity of the concentrated sulfuric acid.

b. How would you prepare 1.50 L of 3.50 M sulfuric acid from concentrated sulfuric acid and water?
9. What is the freezing point and normal boiling point of a solution made by adding 20.0 mL of 2-propanol, C3H7OH, (d= 0.785 g/mL) to 80.0 mL of water. 

10. When 20.25 g of lactic acid, C3H6O3, is dissolved in 250.0 mL of acetone (d= 0.791 g/mL) the resulting solution boils at 57.89 °C.  If the boiling point for pure acetone is 55.95°C, what is the boiling point constant for acetone?

11. A solution contains 42.9 % C , 2.4 % H, 16.6% N and 38.1 % O by mass.  The addition of 3.16 g of this compound to 75.0 mL of cyclohexane (d = 0.779g/mL) gives a solution with a freezing point at 0.00°C. (FP for cyclohexane is 6.50 °C and Kf = 20.2 °C/m) Determine the empirical formula of the compound, the molar mass of the compound and the molecular formula of the compound.  

12. the freezing point of p-dichlorobenzene is 53.1 °C; its Kf is 7.10°C/m.  A solution containing 1.52 g of sulfanilamide, a sulfa drug, in 10.0 g of p-dichlorobenzene is freezes at 46.7°C.  What is the molar mass of sulfanilamide? 

13. Arrange 0.10m solutions of the following solutes in order of increasing boiling point, (lowest first)  C2H6O2, CrCl3, Al2(SO4)3 , Na2CO3
14. Consider camphor, C10H16O, (M = 152 g/mol), a substance obtained from the Formosa camphor tree.  It has considerable use in the polymer and drug industries.  A solution of camphor is prepared by mixing 30.0 g of camphor with 1.25 L of ethanol, (d = 0.789 g/mL) Assume no change in volume when the solution is prepared.  


a. What is the mass percent of camphor in the solution?


b. What is th emolarity of camphor in the solution?


c. What is the molality of the solution?


d. The vapor pressure of pure ethanol at 25°C is 59.0 mm Hg. What is the vapor   

    pressure of ethanol in the solution at this temperature?


e. What is the osmotic pressure of the solution at 25°C?


f. What is the boiling point of the solution? The normal boiling point of ethanol is 
   
    78.26°C (Kb = 1.22 °C/m)


g. Camphor can also be used as a solvent.  It is used for determining molar mass 
  
    of many steroids.  The molar mass of cortisone acetate is determined by 
 
  
   dissolving 2.50 g in 50.0 g of camphor (Kf = 40.0 °C/m).  The freezing point of 
 
   the solution is 173.44°C while that of pure camphor is 178.40°C. What is the 
 
   molar mass of the cortisone acetate? 
