	PEER Teacher Requested Resource

	Lesson Plan
	



Density Detective
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Download all Associated Files for this lesson from our Website



Summary: 
In this lesson students will learn that density is a physical property of liquids, and that this property can be used to identify liquids. Students will be assigned a liquid to investigate. By measuring the mass and volume of the liquid, they can calculate the density. They will then identify their unknown liquid by comparing their experimental density with a table of values of known densities for different liquids. 

Keywords: Density, Physical Property, Liquid, Unknown, Identify, Mass, Volume
Subject TEKS: 
Science: 
6.2C collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers
6.6B calculate density to identify an unknown substance
7.2C collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers
8.2C collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers
Grade Level: 6th-8th 
Learning Objectives: 

The learner will: 

· Understand density

· Measure mass and volume of a liquid

· Calculate density from mass and volume

· Know that substances can be identified from their physical properties

Time Required: 1 hour

Materials: 

· Balance/Scale
· Graduated cylinders

· Paper or plastic cups

· Food coloring

· Liquids of different densities:
· Water

· Liquid Soap

· Syrup

· Honey

· Vegetable Oil

· Corn Syrup

· Milk

· Rubbing Alcohol

· Lamp Oil

· Salt Water
· Glycerin
Reusable Activity Cost Per Group [in dollars]: $30

Expendable Activity Cost Per Group [in dollars]: $10
Background and Concepts for Teachers: 

· Density is a physical property of matter. It is a ratio between mass and volume. For this lab, it will be expressed as grams per milliliter (g/mL).
· 1 kilogram (kg) = 1000 grams (g)

· 1 milliliter (mL) = 1 cubic meter (m3)

· When liquids of different densities are combined in one container, they stay separate based on their relative densities (like the picture at the beginning of this lesson plan). The most dense liquid is at the bottom of the container and the least dense liquid is on top. 
Vocabulary / Definitions: 

· Physical Property – any characteristic of a material that can be observed or measured without changing the identity of the material.
· Density – the amount of mass a material has for a given volume.
· Matter – anything that has mass and takes up space.
· Mass – the amount of matter in an object

· Volume – the amount of space an object occupies
Lesson Introduction / Motivation: 
There are two demonstrations the instructor can use to introduce the topic of density:

1. Fill a large, clear container with water. Place two objects of the same size and shape but different density in the water. Observe what happens. Ask the students to give reasons why this occurs. Some examples of objects that will work are two cans of soda (one regular and one diet), or a golf ball and a ping pong ball. 
2. Pass around two “bricks” covered in foil. One is an actual brick, and the other is made of Styrofoam. Have the students feel the difference. Ask the students what makes the bricks different. 

Presentation/Explanation: 
 Present the PowerPoint on density to the students. Pause in places to engage the students by asking questions. 
Activity/Application:

1. Before class, place the different liquids into separate containers and dye them different colors with food dye to mask their identities. Label the containers with numbers or letters.
2. Separate the class into pairs or groups and assign each group a liquid. Pass out the worksheet, which will guide them along and has blanks to record measurements.
3. The students measure the volume of their sample.

4. The students use a balance or scale the measure the mass of the liquid.

5. Using the equation for density (D=m/V), the students will determine the density of their liquid.

6. The students will use a list of the liquids and their known densities to identify the name of their material from the table. (Note: tables of known densities of liquids are provided in the links below. However, the instructor may find it useful to measure the densities of the liquids themselves, just to make sure they are accurate and to account for differences in brands.)
7. Make sure all the students clean their areas. Wash out the glassware if there are sinks available.
Lesson Closure: 
Layer all the different liquids in a single container. Pour them slowly into the container from most dense to least dense. Have the students observe what happens and ask them why this happens. Which liquid is the least dense? Which is the most dense? Drop different small objects into the container, like a penny, ping pong ball, or nail. What does the position of these objects say about their density?
Refer back to the demos that were performed at the beginning of class. Explain that the coke can has more sugar in it than a diet coke can, increasing the mass, but the volume stays constant. This increases the density.  The quality that makes the bricks different is their density, because they have the same volume, but different masses.

Assessment/Evaluation: 
Grade the activity worksheet to see how well the students grasped the concept of density and how to find it.
Safety Issues: Do not allow students to taste or drink the liquids. If available, have the students wear lab aprons to protect their clothes from stains.
Resources: 
http://www.engineeringtoolbox.com/liquids-densities-d_743.html
References: 

· http://cnmesm.wikispaces.com/G6_Seven+Layer+Density+Column
· http://www.stevespanglerscience.com/experiment/seven-layer-density-column
Demos:

· http://www.middleschoolscience.com/dietcoke.htm
· http://www.physics.purdue.edu/outreach/classroom_visits/DensityDemos.pdf
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