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What’s the Solution? 
Part 1
Teacher notes

· Time needed to complete lab: Approximately 45 minutes.
· Target grade level: Middle school or introductory chemistry.
· Objectives: Students will be able to calculate molarity and prepare different molar solutions in given volumes.

· Major concepts: Molarity, Solutions: solvents, solutes
· Preparation: No special preparation required.
· Typical results or sample data: See below.
· Sample calculations To calculate the molarity of our solutions, we are assuming that 40 grams of solute (powdered drink mix) to 1000 ml of solvent are equal to a 1M solution. In this example, we are calculating molarity using a ratio. It can be expressed as follows:

 EQ \F(40 grams,1000 mL)  = 1M solution of powdered drink mix

To increase the molarity of a solution, the volume of the solvent remains constant (1000 mL) but the amount of solute will change. To increase this solution from a 1M solution to a 2M solution, we would multiply 40 grams (amount of solute) by the desired molarity (2). We would end up with a new ratio of:

 EQ \F(80 grams (40 grams x 2),1000 mL)  = 2M solution of powdered drink mix

So, when we made 100ml of our 2M solution of powdered drink mix, how did we know to put in 8 grams of powdered drink mix? We set up the ratios and solve for what is unknown. In this case, the unknown is the amount of solute to add to the solvent. We can write it like this:

2M solution of powdered drink mix =  EQ \F(80 grams (solute),1000 mL (solvent))  =   EQ \F(x grams (solute),100 mL (solvent)) 
To solve for x, cross-multiply the original solute amount by the new solvent amount. Then, divide by the original solvent amount to get your new solute amount. 

[image: image2.jpg]    EQ \F(80 grams (solute),1000 mL (solvent))       =   EQ \F(x grams (solute),100 mL (solvent))      80 grams x 100 mL = 8000g/mL

  EQ \F(80 grams (solute),1000 mL (solvent))  =        EQ \F(x grams (solute),100 mL (solvent))        8000g/mL ÷ 1000mL = 8 g   

Therefore, to make 100 mL of a 2M solution, we would need 8 grams of solute.
Another way to calculate the molarity would be to write a series of Factor-Label equations:
 EQ \F(100 mL,1) (  EQ \F(1 L,1000 mL) )(  EQ \F(2 mol,1 L) )(  EQ \F(40 g,1 mol) )
The units would cancel out and you would be left with the number of grams you would need to measure out. (8 grams)
50 ml of 4M powdered drink solution


This would require 8 grams of powdered drink mix.
60 mL of 2M powdered drink solution


This would require 48 grams of powdered drink mix.

70 mL of a 1M powdered drink solution


This would require 0.28 grams of powdered drink mix.
· Answers to questions: 

What is molarity?

Molarity can be considered to be the strength of a solution. It is expressed by the formula:

M =  EQ \F(mol solute,1 L (total volume of solution)) ; where M stands for molarity of the solution.

Why do we measure things in moles?

We measure small things like molecules and atoms because they are too small to physically count. A mole is equal to the atomic weight of the substance multiplied by Avogadro’s Number (6.02214 x 1023) It is used internationally so that all chemists speak the same measurement language. The mole was invented because it made sense. Scientists were having a hard time converting between atoms of an element and grams of an element (grams were the previous standard of measure), so scientists came up with a "mole" of substance, which is defined as anything that has 6.02214 x 1023 particles in it.
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