Liquid Levels

Materials Required:

· tall glass jars

· syrup

· cooking oil

· water

· grapes

· small green tomatoes 

· fishing weights 

· ice cubes

· a collection of miscellaneous objects 
note:  the grapes, small green tomatoes, and fishing weights 

          can be replaced with objects of similar density
Safety Considerations:

· This is a safe activity, but it could require extra clean up time.

Curricular Context:

· This experiment fulfills 8-3-08 of the Manitoba Science curriculum.

· In 8-3-08 students are to:

Compare fluids of different densities to determine how they alter the buoyant force on an object.

Lesson Procedure:

This lesson will use the P.O.E. (prediction, observation, explanation) model of instruction and the students will work in small groups.  This lesson requires enough materials (number of jars, amount of syrup, etc.) for each group and the teacher.

· The teacher will pour syrup into his/her jar until it is about ¼ full, and instruct the students to do the same.

· The teacher will slowly add cooking oil to his/her jar until it is about ½ full, and instruct the students to do the same.

· The teacher will ask the students to predict what will happen if they add water to the jar.

· The teacher will instruct the students to add water to their jars until the jars are about ¾ full.

· The students will observe that the water settles between the syrup and the oil.

· The teacher will ask the students why the water sits below the oil.

· After some suggestions the teacher will clarify and explain that liquids that do not mix settle according to their density (heaviness) and give a simple definition of what density is.  The most dense liquid is the syrup, the least dense is the cooking oil, and water is in between.

· The teacher could use the students to do a demonstration.  He/she would get a group students to huddle together in a dense group, another group to stand at arms length, and use tables to outline the shape of a jar.  If the bottom of the jar is the goal, which group of students would win?


      please see other side
· The teacher will ask the students to predict what will happen if they put a grape, a green tomato, a weight, and an ice cube into the jar.

· The students will probably say that some of the objects will float, e.g. the ice cube, while others will sink, e.g. the weight.

· The students will conduct the experiment and observe the results.

· The teacher will ask why the objects sit within the different layers of liquid.  The grape should sit on the syrup, the green tomato should sit on the water, the weight will sink to the bottom, and the ice cube will float on top of the oil. 

· After some suggestions the teacher will clarify and explain that the objects also sit (float) according to their density.  The teacher could introduce the term buoyancy if he/she wanted.

· If the students are having trouble understanding this concept the teacher could take two extra jars, pour water in one and cooking oil in the other.  The students will probably realize that a green tomato will float in the water, and after seeing the experiment they should be able to predict that it will sink in the oil.

· During this time the ice cube will have partly, or completely, disappeared.  The teacher will ask the students where the ice cube has gone.  Hopefully some of the students will be able to recognize that it has melted and the water from it has sunk and joined the water in the middle layer.  The teacher will ask the students to explain why this has happened.  Which is more dense ice or water?

Explanation:

· The teacher will ask the students to recap the experiment and explain why the liquids sit in the jar like they do, and why the objects also sit within the different levels.

· After some suggestions the teacher will clarify any misconceptions.

What if . . . ?:

· The teacher will ask the students for suggestions on how to continue the experiment.  The students will probably want to add other objects into the jar (e.g. an eraser, a piece of wood, etc.).  The teacher should also have some miscellaneous materials prepared.  

· The teacher will ask the students to predict where the object will sit in the jar, observe where it actually sits, explain why, and record.  For example:  

· Prediction:  I think an eraser will sink to the bottom of the jar.

· Observation:  An eraser sits on top of the syrup.

· Explanation:  An eraser is denser than water but not as dense as syrup.

Concluding Questions:

1.  Can you remember what three liquids we used in this experiment?

2. Which liquid was the most dense?  Which was the least dense?

3. What objects did you put in the jar?

4. Which object was the most dense?  Which was the least dense?

5. What object would you like to put in the jar?  Do you think it would be more dense, or less dense than water?  Why?
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