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How Dense RU?
Teacher Notes 

Time needed to complete lab: 30 minutes
Target grade level: Middle School (grades 7 – 9)
Objectives: Students will practice scientific procedure and use logic to solve logic problem to properly construct a density column.
Major Concepts: Density (ratio of volume to mass)
Materials for preparation:

2 1000ml beakers (or large clear containers)

5 Eggs; 2 raw, 1 hot, 1 frozen, 1 hard boiled

25ml kosher salt

Food coloring; red, green, and blue

Canola oil

Mineral oil

70% isopropyl alcohol

91% isopropyl alcohol

Water

5 vials to contain approximately 25ml each

Preparation: Prepare salt solution for floating egg demonstration (see below). Prepare 5 vials/group of students by labeling them A through E. Make 60% isopropyl alcohol by mixing 2ml of water per 10 ml of 70% alcohol. Tint water green, 60% alcohol red, and 91% alcohol blue. Place approximately 20ml of each liquid in each vial.

Dissolve 25ml kosher salt into 500 ml water (kosher or pickling salt is used to make a clear solution. Table salt contains additives that will make the water slightly cloudy) Pour into large beaker (or other similarly large container). Place egg into container. Egg will float on salt water because it is now less dense than the salt water. Carefully pour plain water down the inside of the container to desired level. Egg should now appear to be suspended in the water. (we know it is actually floating on the layer of salt water).

Invite students to try to determine why egg is suspended. Possible answers include egg is hard boiled, or warm, or cold, or frozen, or not a real egg. Have examples of all of these to test in another beaker with just plain water. None of these examples will remain suspended – as it is not the properties of the egg that allow it to float. Suggest to students that perhaps it’s not the egg; maybe it’s the liquid. Ask them if it’s possible that liquids can have different densities. Record responses on board. Inform them that they are going to test to see if different liquids have different densities.

Tips for success: Remind students when they are ready to construct their density columns that they should tip the density column container while they are adding their liquids. Also tell students that they should pour the liquids slowly down the inside of the container to minimize mixing and to maximize their results.
Typical results or sample data: see attached data table
Sample calculations: see attached data table
Extension: What happens when you shake it? Will the liquids settle back into order? Can you substitute other liquids i.e. glycerin, honey, dish soap, vinegar, maple syrup, etc. What happens then?
This activity can be further extended by calculating the density of each liquid. Using a scale, weigh a 25ml graduated cylinder. Record the weight. Remove the graduated cylinder from the scale and carefully measure 10 ml of one of the liquids that are used in the density column. Record the new weight and subtract the weight of the graduated cylinder, leaving the actual weight of just the liquid. Empty the graduated cylinder into the appropriate receptacle and clean and dry the cylinder. Measure out 10ml of the next liquid and again record the weight. Repeat the above process until all liquids have been weighed and all liquid weights have been recorded and calculated. Be sure that all the weights taken are for 10ml of each liquid. Students should discover that the weights of the liquids correspond to each different layer of liquid. For example, 10ml of water should weigh 10g. By dividing the weight by the volume, density can be calculated. The density of water is 1g/cm3. (Students should be told that 1ml is equal to 1cm3) Students can calculate the densities of the other liquids and prove empirically that liquids do indeed have different densities.(see SIM middle school lab, Accuracy and Precision, http://www.juniata.edu/services/ScienceInMotion/middle/Middle%20School%20Chemistry.html)
Example Completed Data Table with Expected Results
	Liquid
	A

(Canola Oil)
	B

(Mineral oil)
	C

(91% alcohol)
	D

(60% alcohol)
	E

(water)

	A

(Canola oil)
	
	Mix
	C (91% alcohol)
A (Canola oil)
	D (60% alcohol)
A (Canola oil)
	A (Canola oil
E (water)

	B

(Mineral Oil)
	
	
	C (91% alcohol)
B (Mineral oil)
	B (Mineral oil)
D (60% alcohol)
	B (Mineral oil)
E (water)

	C

(91% alcohol)
	
	
	
	Mix
	Mix

	D

(60% alcohol)
	
	
	
	
	Mix

	E

(water)
	
	
	
	
	


Calculations: 
Liquid A (canola oil) was on top once, and on the bottom twice,(+1-1-1=–1)

Liquid B (mineral oil) was on the top twice and the bottom once (+1+1-1=+1)
Liquid C (91% alcohol) was on top twice (+1+1=+2)
Liquid D (60% alcohol) was on top once and on the bottom once (+1-1=0)

Liquid E (water) was on the bottom twice (-1+-1=-2)
Arranging the liquids in order, from most dense to least dense (starting with –2, and proceeding to +2), the order of density is: WATER, CANOLA OIL, 60% ALCOHOL, MINERAL OIL, 91% ALCOHOL.

When placed into a container in this order, a 5-layer density column is formed. 

Answer Key
Based upon your results, you should be able to solve the following logic problem to determine the composition of the layers.

You have just experimented with 5 liquids: water, mineral oil, canola oil, 60% isopropyl alcohol and 90% isopropyl alcohol. Water and oil do not mix, but water and isopropyl alcohols do. The layer between the oils is not water. 91% isopropyl alcohol has been colored blue. Mineral oil cannot be colored with dye. Label the diagram below with its corresponding layer. You may color the column if you like.
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