Matter and Physical Changes
-Volume after Physical Change-

Outcomes: Students will be able to observer and identify physical changes that can be made to an object, that change the form or size of the materials in the object without producing any new materials (310-9, 205-5)

Students should be able to Identify and describe some physical changes that are reversible and some that are not (301-10)

Students will be able to follow a given set of procedures to relate the mass of a whole object to the sum of the mass and it’s parts, and suggest possible explanations for variations in the results (104-5, 205-3, 300-11)
Materials: 

· Plastic cups

· Styrofoam cups

· Plastic measuring cups or beakers

· Salt

· Water

· Plastic spoons

· Measuring cups

· Scale

· Cotton Balls

· Calculating Mass of a Saltwater solution worksheet
Procedures:
Engage – Review over vocabulary: physical change, weight etc. Remind students of when they dissolved salts in water in the previous lesson.

Ask: Do you think the salts changed into a different substance when they dissolved? Explain.

Have students tear a Styrofoam cup into several pieces.

Ask: What are some of the properties of the cup before and then after it was torn up? Is there the same amount of Styrofoam in the cup before the change as there is after? Is this a physical change? If so, explain why.

Explore – This is a two part activity

Part 1: Volume - Review the following steps with the students prior to beginning the activity:

1. Measure 30mL of salt and pour it into a container.

2. Measure 120mL of water in another container. Predict what the total volume will be when you mix the water and the salt.

3. Pour the water into the container with the salt. Record the volume.

4. Repeat the procedure three times. Record the volume each time.

Ensure that student record their predictions in their Science Journals. When students record the volume of the water and salt solution, remind them to stir the mixture to ensure the salt is completely dissolved. Have students compare the results from the three trials. Are the results reliable? Why three trials?

Part 2: Mass – Review the following steps with the students prior to beginning the activity:

NOTE: All data should be recorded on the “Calculating Mass of a Saltwater Solution” worksheet.

1. Have students record in their science journals how the mass of salt and water will be affected when they are used to create a salt water solution.

2. Measure and record the mass of Cup A

3. Measure 30mL of salt and place it on the scales. Record the mass, then pour into Cup A.

4. Weigh the measuring cup. Record your measurement. Pour 120mL of water into the measuring cup and weigh the measuring cup with the 120mL of water now added.

5. Pour the 120mL of water into Cup A (containing the salt).

6. Stir the water with a teaspoon until the salt dissolves. Predict the total mass of the solution.

7. When fully dissolved, subtract the mass of the cup from the total mass. Was the mass higher, lower or equal to the expected mass?
Explain – Have a class discussion centered around the questions below.
Discussion Questions:

What did you expect the total volume of the salt and water solution to be? Compare this with the actual volume from your results.

Why do you think the total volume/mass was: greater than you predicted, less than you predicted, or exactly the same as you predicted?

Why did you repeat the procedure three times?

Extend – After this activity conduct the cotton ball guessing game where students are asked to predict how many cotton balls can fit into a three quarter filled cup of water before the cup will start to over flow. This illustrates the concept that mass, size and volume are different.

Apply – Have students think of how physical changes impact their every day lives and how volume/mass relates to physical changes and provide some other examples.
Calculating Mass of a Saltwater Solution
Record your measurements and calculations for the Exploration.

1. Record the mass of Cup A: 




________________________

2. Record the mass of 30mL of salt:




________________________

3. a) Record the mass of the beaker (measuring cup): 

________________________

    b) Record the mass of the beaker and 120mL of water:
________________________

    c) Subtract (a) (the mass of the beaker) from (b) the mass of the beaker and the                             120ml of water). Record your results.

   Result of (b) – (a) = 





________________________

   So, the mass of the 120mL of water is:



________________________

4. Predict what the mass of the saltwater solution will be when you mix 30mL of salt and 120mL of water.

  My prediction is:






________________________

5. a) Record the mass of Cup A:




________________________

    b) Record the mass of the saltwater solution and Cup A:
________________________

6. Subtract (a) the mass of the Cup A from (b) the mass of the saltwater solution and Cup A.

   Results (b) – (a) =






________________________

   So, the mass of the saltwater solution is:



________________________

7. How did your prediction about the mass of the saltwater solution compare with its actual mass?

_________________________________________________________________________________________________

_________________________________________________________________________________________________
