Chemistry 11

 Unit V

Problem Set 5.4 - Solutions and Molarity

Unit five deals primarily with aqueous (water) solutions.  We will be looking at how different substances act when put into water, primarily those which dissolve to create a solution.  The process of dissolving creates a homogenous mixture which is transparent and sometimes coloured.  

Firstly, when a substance dissolves, there are some key terms to consider.

a) Solute:
a substance which will dissolve into a liquid.  

b) Solvent:  a substance into which the solute will dissolve.

c) Solution: a homogeneous mixture of solute dissolved into solvent.

d) Concentration:  the number of moles of solute dissolved in 1.0 L of solution (also called Molarity)

For example, when salt dissolves to form salt water, salt is the solute and water is the solvent.  In this unit the solvent will be water.

The amount of solute that is dissolved into a solvent is called the Molarity (or concentration) of a solution.

Molarity, M, is defined as the number of moles of solute that are dissolved into one litre of solution.

or, 
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Note:  [ ] are often used to denote concentration.  So, [NaCl] reads as “the concentration of NaCl”.
In order to make a 1.0 M solution of NaCl, then, one must do the following:
a) mass out 1.0 moles of NaCl = 23 g/mole (for Na) + 35.5 g/mole (for Cl) = 58.5 grams.
b) dissolve the 58.5 grams of NaCl into slightly less than 1.0 L of water, about 950 mL.
c) once the NaCl has dissolved, add water to make the solution up to 1.0 L.
If 58.5 grams of NaCl are added to 1.0 L of water, the total volume of solution will be more than 1.0 L.  This is why less than 1.0 L of water must be used.


5.1	Describe how to make a 3.5 M solution of KBr.





5.2	What would the concentration be of a solution which has 0.683 moles dissolved into 479 mL?





5.3	How many moles of solute are found in 500.0 mL of solution which has a concentration of 2.50 moles/L?





5.4	How many grams of potassium chloride would be needed to make a 1L solution with a molarity of 2.0M?





5.5	Describe how to make 350 mL of a 0.25 M solution of sodium hydroxide.





5.6	How many moles of AlCl3 would be found in 250 mL of a 0.10 M solution of AlCl3?





5.7	How many grams of CaCl2 are contained in 225 mL of a 1.25 M solution of CaCl2?





5.8	What is the molarity of a solution made from dissolving 15.6 g of MgBr2 into 800 mL of water?





5.9	Which of the following is a more concentrated solution:  10.0 g of KF dissolved in 250 mL of water or 20.0 g of LiCl dissolved in 400.0 mL of water?





5.10	How many grams of NaCl would be needed to make 250 mL of solution which has the same concentration as a solution which is made from dissolving 24 g of FeCl2 in 1.25 L of water?





5.11	Sea water is about 4% sodium chloride by mass (4 g of NaCl in 100 g of solution).  What is the [NaCl] in sea water?

















