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Liquid Layers

Problem:  Can you determine the different density of each liquid, and create a

                rainbow in a straw?

Background: 

Mass and volume are properties of matter.
Density is the ratio of mass and volume. The particular density of a specific kind of matter helps to identify it and distinguish it from other kinds of matter. Density is how we compare mass to volume.
The formula used to calculate density is
mass ÷ volume
Part One: Determine the density of each liquid.

Materials: 

	5 liquids
	Graduated cylinder
	Balance beam
	Calculator


Procedure: 

1. Use the triple beam balance to find the mass your graduated cylinder. (empty) Record.

2. Add 25 ml of the first liquid.

3. Find the mass of the graduated cylinder + the liquid. Record.

4. Subtract. The mass of the graduated cylinder from the mass of the graduated cylinder + the liquid. Record.

5. Calculate density. D = M/V

6. Repeat for all liquids.
	Liquid

	Mass of

Graduated cylinder

	Mass of

Graduated cylinder + liquid

	Mass of

Liquid

	Volume

	Density


	Liquid 1
	
	
	
	
	

	Liquid 2
	
	
	
	
	

	Liquid 3
	
	
	
	
	

	Liquid 4
	
	
	
	
	

	Liquid 5
	
	
	
	
	


Data Table 1

Data Analysis:

Graph your data using bar graph. Remember TAILS & DRY MIX. Why is a bar graph most appropriate?

___________________________________________________________________
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Part Two: Creating a rainbow in a straw.

Using what you know about the density of the mystery liquids, you will create a rainbow in a straw.

Procedure:

1. Let’s practice the straw-dropper technique using the least dense liquid. Place one end of the straw into the liquid – about an inch – and place your index finger over the other end of the straw. Pull the straw out of the water and notice how the liquid stays in the straw. If you release your finger, the liquid will fall out of the straw. Remember doing this as a kid with your drink? Hey, maybe you're still a kid and you’re an expert! Make sure you can do this well before moving onto the next step.
2. It’s time to layer some liquids. Place the empty straw into the 2nd least dense liquid (about an inch below the surface). Seal the other end of the straw with your index finger and remove the straw. There should be about an inch of liquid  in the straw. Keep your finger firmly pressed against the top so the blue water doesn’t fall out.
3. Without releasing your finger, lower the straw into the 3rd  less dense liquid about an inch lower than the other liquid in the straw. Slowly release your finger from the top of the straw and thesecond liquid will push the other layer up to the level of the water in the other cup. Press your finger firmly on top of the straw and remove the straw. Look… you have two layers! Don’t get so excited that you release your finger from the top of the straw – you’ll have to start all over again! Also, be sure to hold the straw straight up and down (vertically) because tilting the straw will cause the liquids to mix and you’ll have to start again.
4. Lower the straw with the two colored layers into the next dense liquid about an inch lower than the second liquid in the straw. Slowly release pressure with your finger and the liquid will push the other layers up about an inch. Seal the top of the straw with your index finger and move onto the next liquid.
5. Lower the straw into the next dense liquid (the suspense is killing you… it feels like your finger is going to fall off… but you continue!). Lower the straw about an inch below the top of the last layer and release your finger. The liquid will push the top layers up. Put your index finger over the top of the straw one last time and remove the straw from the water. To everyone’s amazement, you have four layers of colored liquid in your straw! The on-lookers who have gathered to see what you’re doing start chanting, “We’re not worthy! We’re not worthy!”
6. Show your teacher your straw and she will initial your paper. 

7. All good things must come to an end. When it feels like your index finger is going to fall off, release the pressure and your masterpiece will fall into the sink. The crowd yells, “Do it again!” and you  resist the temptation.
Teacher Signature:

Rainbow in a straw complete & correct: __________________________

Analysis:

1. Why do they settle in this order? ___________________________________________________________________________________________________________________________
In 5-8 sentences describe density, how it works, and what you learned from this lab.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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