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Science In Motion

Juniata College


What’s the Solution? 
Part 1
· Standards:
S11.A.2.1 Apply knowledge of scientific investigation or technological design to develop or critique aspects of the experimental or design process.
S11.A.2.2  Evaluate appropriate technologies for a specific purpose, or describe the information the instrument can provide.

S11.A.3.3  Compare and analyze repeated processes or recurring elements in patterns.

M11.A.2.1
Apply ratio and/or proportion in problem-solving situations.

M11.A.3.1
Apply the order of operations in computation and in problem-solving situations. 

· Introduction and background: When you make a glass of chocolate milk, how much chocolate syrup do you put in? 2 teaspoons? 3 teaspoons? Do you just pour it in? When you bake, how much flour do you put in? Do you measure it? Why do you need to measure it? It’s because if you don’t follow the recipe exactly, you will not get the expected results.

It’s the same with Chemistry. If you don’t follow a procedure (recipe) exactly, you will not get your expected results. But, in Chemistry, when you are making a solution, you don’t measure it in teaspoons or cups or ounces. We measure it in a unit called moles. A mole is equal to the atomic weight of the substance multiplied by Avogadro’s Number (6.02214 x 1023).

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.

· Guiding questions: possibly including space to answer questions, make predictions or write a hypothesis.
· Vocabulary: 
Molarity: Used to measure the ‘strength’ of a solution; i.e. how dilute the solution is. It is measured in mol/L.

Mole (abbreviated mol): A unit of measurement in Chemistry. It is used to measure the number of particles (atoms, molecules) in a particular substance. It is equal to the atomic weight of the substance multiplied by Avogadro’s Number (6.02214 x 1023)

Solute: what gets mixed into the solvent.
Solution: a homogeneous mixture composed of two or more substances. This means that the components and properties of the mixture are uniform throughout its entire volume. Usually, the substance present in the greatest amount is considered the solvent. 
Solvent: the liquid that does the dissolving.

Volumetric: A specialized container used for making solutions. It is precisely calibrated to a specific volume.
· Materials (per group):  
Balance

Powdered drink mix

100 ml graduated cylinder

473.1 mL (16 0z) clear plastic cups

2 small paper cups

DI water

Marking tape

Sharpie

Paper towels

Scoopula

Stirring rod

100 mL volumetric

· Safety: The powdered drink mix contains sugar and food dyes so be aware of dietary restrictions or food allergies.
· Procedure: 
Calibrate the cup:

1. Place a piece of colored tape vertically on the 473.1 mL (16 oz) cup.

2. Measure out 50 mL of DI water into a clean graduated cylinder. Pour into cup.

3. Place the cup on table and wait until water has settled. Get down to eye level with the meniscus of the water and make a mark on the tape at the level of the meniscus. Label it 50 mL. Discard the water.

4. Repeat steps two and three with volumes of 60 mL and 70 mL.

For this part of the lab, we are making the assumption that 1 Mole of powdered drink mix = 40 grams.

Make 100 mL of 2M powdered drink solution

1. Place a weigh boat on the balance and tare. 

2. Use the scoopula to measure out 8 grams of the solute (powdered drink mix) into the weigh boat

3. Add DI water to the 100 mL volumetric to about 1/3 full

4. Pour in your solute (powdered drink mix).
5. Cap the volumetric and invert the flask several times to dissolve the powdered drink mix. 

6. Add more DI water until the final volume of the solution is 100 mL.
7. Pour solution into your smaller paper cups (split with your partner). Taste the solution. The manufacturer of the powdered drink mix recommends this concentration.
8. Rinse and dry your calibrated cup.

9. Record your observations and use your notebooks to record your calculation of the molarity of your solution. 
Make 50 ml of 4M powdered drink solution
1. Calculate the ratio of solvent (drink mix) to solution.

2. Place the calibrated cup on the balance and tare. 

3. Use the scoopula to measure out your calculated amount of the solute (powdered drink mix) into the calibrated cup.
4. Add solvent (DI water) to cover the powdered drink mix by about 5 cm. 

5. Use a clean stir stick to dissolve the powdered drink mix. 

6. Add more DI water until the final volume of the solution is 50 mL.  Stir to thoroughly dissolve the contents.

7. Pour solution into your smaller paper cups (split with your partner). Taste the solution.
8. Rinse and dry your calibrated cup.
Make 60 mL of 2M powdered drink solution

1. Calculate the ratio of solvent (drink mix) to solution.

2. Place the calibrated cup on the balance and tare. 

3. Use the scoopula to measure out your calculated amount of the solute (powdered drink mix) into the calibrated cup.
4. Add solvent (DI water) to cover the powdered drink mix by about 5 cm. 

5. Use a clean stir stick to dissolve the powdered drink mix. 

6. Add more DI water until the final volume of the solution is 60 mL.  Stir to thoroughly dissolve the contents.

7. Pour solution into your smaller paper cups (split with your partner). Taste the solution.
8. Rinse and dry your calibrated cup.
Make 70 mL of a 1M powdered drink solution

1. Calculate the ratio of solvent (drink mix) to solution.

2. Place the calibrated cup on the balance and tare. 

3. Use the scoopula to measure out your calculated amount of the solute (powdered drink mix) into the calibrated cup.
4. Add solvent (DI water) to cover the powdered drink mix by about 5 cm. 

5. Use a clean stir stick to dissolve the powdered drink mix. 

6. Add more DI water until the final volume of the solution is 70 mL.  Stir to thoroughly dissolve the contents.

7. Pour solution into your smaller paper cups (split with your partner). Taste the solution.
8. Rinse and dry your calibrated cup.
· Data table: Record your observations in your notebook.
· Calculations: Calculations will be done in your notebook.
· Questions: 
1. What is molarity?

2. Why do we measure things in moles?

· References: www.thechembook.com. “Lab 46: The Molarity of a Solution: A Cool Aid to Chemistry”. Retrieved 06/27/2011. www.thechembook.com/wiki/images/5/50/Lab_46_Molarity_Lab.pdf[image: image1.png]
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