Molarity Notes – H. Chemistry



Name ____________________________________


Reference the text pp. 418-421 of our text (omit Molality).  Sample problems A, B and C are appropriate for our class as well as the practice problems at the bottom of p. 421.
Molarity means moles of solute dissolved per liter of solution = mol/L, (symbol = M)

Define solvent:

Define solute:

When you are calculating the concentration of a solution, you must do so by calculating the number of moles of solute dissolved into the total volume of solution.

Example 1:  Molar mass of salt (NaCl) is 58.5 g/mol, so if you dissolve 58.5g of salt in enough water to make 1.00 liter of solution, you have one mole of solute dissolved per liter of solution.  The concentration of this solution is one molar (1.00 mol/L or  1.00M)

Example 2:  What is the concentration of a solution made by dissolving 175.5g of NaCl in enough water to make 2.00 liters of solution?

Answer:  175.5g NaCl   1 mol   =  3.00 mol of salt dissolved in 2.00 liters so    3.00mol  =  1.50 M NaCl


      
   58.5g




                 2.00L

Practice Problems:  SHOW ALL WORK AND USE PROPER SIG FIGS AND UNITS!!!

1. Calculate the molarity of a solution made by dissolving 29.25g of NaCl in enough water to make 2.00 L of solution.

2. Calculate the molarity of a solution made by dissolving 502g of ammonium nitrate in enough water to make 5.00 L of solution.

3. Calculate the molarity of a solution made by dissolving 25.5g of sodium hydroxide in enough water to make 10.5L of solution.

4. Extension problem:  How many grams of NaCl must have been dissolved in 1.50L of water to yield a solution whose concentration is 4.50M?  (use unit cancellation to solve this one)

Dilutions- these problems involve the dilution of a solution…generally resulting in a less concentrated solution.

Calculate the following problem (use dimensional analysis and show all work, including units)

· You are given beaker “A” which contains 1.00L of a 5.00M solution.  How many moles of solute do you have in beaker A?

· You pour .250L of the original 5.00M solution into beaker “B”…how many moles are in this beaker?

· You now add 2.50L of pure water to beaker “B”.  Determine the new concentration in beaker “B”.


EQUATION TO BE USED FOR ALL DILUTIONS: 



Minitial molarityVinitial volume = Mfinal molarityVfinal volume 


M1V1 = M2V2


Just rearrange the above formula to solve for the unknown!

· Redo the question from above using this new formula…show all work and include units!

5.  You are given 125 mL of a 1.50M solution of sodium hydroxide.

a. 100. mL of this solution is removed and added to 75.0mL of pure water for a final volume of 175mL.  Determine the new concentration.

b. The remaining 25.0 mL of original solution is placed on a hot plate and 13.0 mL of pure water is vaporized out of it.  Determine the new concentration of the resulting solution.

6. A solution is made by dissolving 55.8-g of copper (II) nitrate in enough water to make 450. mL of solution.

a. Calculate the molarity of this solution.

b. Determine the new molarity if 300. mL of this solution is poured into a beaker and 1.50L of pure water is added to this beaker.
