Standard and objective: Standard II, Objective 2 – Analyze how density affects Earth’s structure

Activity title:  


Layers of Density (and BEYOND!)

Description:  Students will work in small groups to demonstrate the effect of density on the layering of liquids and will calculate the density of each layer to look for patterns. 

Materials needed:

· 10 mL water (colored red)
· 10 mL alcohol (colored blue)
· 10 mL vegetable oil (already a yellow color)
· Calculators
· 10 mL Graduated Cylinder
· Triple beam balance
· 250 mL beaker for waste
Prior knowledge needed:  mass, volume, density

Time required:  1 period

Special teacher procedures, safety notes, and suggestions:

· It will take less equipment if you give the groups their liquids in 10 mL graduated cylinders.  This will allow them to use it to measure the volume for pouring and for density.  Make sure they remember to tare out the mass of the cylinder when they find the mass of the liquid for density.

· Introduce the lab by showing the students a bottle of Italian salad dressing (preferably the regular kind, not the fat-free kind).   Have the students discuss why the dressing is in layers.  Brainstorm other things that make layers when you put them together (ice in water, oil on vinegar, wood on water, etc.)  What is the property that is causing this?

· Demonstrate how to pour the liquids down the side of the graduated cylinder so they do not mix.

· At the end of the experiment, have the students pour their mixtures into the waste beaker and then pour the waste into a class waste bucket or beaker.  Dispose of the mixture as your school policy dictates.  The oil will come out of the graduates if washed in hot, soapy water immediately after use.

· Tie this experiment into the discussion of the different elements and how they are arranged in Earth’s layers.  Keep in mind that most of the elements in the layers are not in elemental form, but in general, the least dense matter is at the top (or in the crust) and the most dense matter is at the “bottom” (in the core).

Student sheet or handout (if needed):  Use the following sheet.

Scoring guide:  Check for accurate illustration of layers and analysis/conclusion statements  

Title:  Layers of Density (and BEYOND!)

Name ___________________________

Purpose:  Why do things float in layers?

Materials: 

· 10 mL red liquid
· 10 mL blue liquid
· 10 mL yellow liquid
· Calculators
· 10 mL Graduated Cylinder
· Triple beam balance
· 250 mL beaker for waste

Prediction: Will the order that you pour the liquids in make a difference in how they make layers?

Procedure:

1. Chose one of the liquids and measure 2 mL into the 10 mL graduated cylinder.  Chose a second liquid and carefully pour 2 mL of this liquid into the same cylinder.  Observe what happens.  Carefully pour 2mL of the third liquid in on top of the other two and observe what happens.   Sketch, label, and color the layers in the data table.

2. Repeat step one, but put the liquids into the cylinder in a different order.

3. Again repeat step one, putting the liquids in a different order than steps 1 or 2.

4. Refill each graduated cylinder with the correct liquid so that you have 10 mL again.  Find the densities of the three liquids.  DON’T FORGET TO SUBTRACT THE MASS OF THE CONTAINER.
Data: 

	Order of Colors used for step 1
	Sketch of layers - step 1

	1st - red
	

	2nd - blue
	

	3rd - yellow
	


	Order of Colors used for step 2
	Sketch of layers - step 2

	1st - yellow
	

	2nd - red
	

	3rd - blue
	


	Order of Colors used for step 3
	Sketch of layers - step 3

	1st - blue
	

	2nd - yellow
	

	3rd - red
	


	Color of liquid
	Volume of liquid (mL)
	Mass of container and liquid (g)
	Mass of container (g)
	Mass of liquid (g)
	Density of Liquid (g/mL)

	Blue
	
	
	
	
	

	Red
	
	
	
	
	

	Yellow
	
	
	
	
	


Analysis: Please answer ALL questions in COMPLETE SENTENCES.
1. Did the order that you poured make a difference to the order of the layers?  Explain why you think this happens.
2. What was the relationship between the order of the layers and the density of the liquids?

3. Earth has layers.  What might determine the order of the layers from the outside (crust) to     the inside (core)?

4. Which color liquid would represent which part of the earth? (Crust, Mantle, & Core)

Conclusion:  What property of matter causes things to float or sink?  How can you tell which will sink and which will float?
