The Crusher!
Material: a pop can, volunteer, fishing line, and a chair.

Safety considerations:
- it may be difficult for the volunteer to balance, therefore he or she should use the chair to lean on to help balance himself or herself.  The volunteer should be warned that the can will crumple underneath his or her weight and that it will make a loud noise.  Students should be warned to only try this with an adult present.  Emphasis must be placed on shoes being worn.  

MB Middle Years Curriculum: (short summaries of SLOs)


Grade 5, Cluster 3: Forces and Simple Machines

SLO: 5-3-01 - vocabulary - applied force, balanced and unbalanced forces, fulcrum, load, etc.




SLO: 5-3-02 - SWBAT describe forces on objects


Grade 7, Cluster 3: Forces and Structures

SLO: 7-3-01 - vocabulary - frame, shell, centre of gravity, stability, compression, tension, etc.



SLO: 7-3-03 -SWBAT  identify the centre of gravity in a model and demonstrate how changes affect the structure’s stability.

SLO: 7-3-06 - SWBAT recognize that internal and external fores apply stress to structures etc.



SLO: 7-3-07 -SWBAT investigate to determine the effect of a force on a structure depends on its magnitude, direction, and point and plane of application.

SLO: 7-3-10 - SWBAT determine the efficiency of a structure by comparing its mass with the mass of the load it supports.

Demonstration for students:

To begin, I would hold up an empty can of pop and ask them to describe what they saw.  I would ask them if an empty can was very strong and to give reasons or examples of why or why not.  If none of the students brought up the example of having seen someone crush a can with his or her hands (or some other body parts), I would bring it up.   


I would then ask the students if they thought someone could stand on the can without crushing it.   Using a volunteer, I would instruct the student to carefully bring down his or her foot onto the top of the can.  The student could steady his or herself by holding onto a chair.  Having demonstrated that an empty pop can could support a person, I would then tell the students I was going to crush the can using only a fishing line.  Do they think this is possible?  Why or why not?


Then tying the fishing line around the can, making sure to have it around the middle of the can (not near the top or bottom), I would have my volunteer again carefully balance on the can.   I would play up how I would warn the volunteer that there will be a loud noise and that to be careful not to fall.   I would call my students’ attention to how little force I was going to use on the fishing line, a tug rather than a yank.  By tugging the fishing line I would cause the can to be crushed (accompanied by lovely sound effects from the can itself).  


I would ask my students how I did this.  This is where I would pass out the questions.  Through the questions and  discussion, I would then explain how the volunteer’s weight, the force, was equally distributed on the top of the can pushing down to the floor.  The force was balanced.  By pulling on the fishing line it caused the can to buckle a little in the middle, therefore, the force became unbalanced, and the can was crushed.  I would remind the students how easy it is to put a little dent into the side of a can.  Depending on the grade level I would also speak about the structure, the centre of gravity, efficiency of the structure, and other subjects from the SLOS.  


If time permitted, we would test having the fishing line closer to the top or bottom, examining why or why not it caused the can to be crushed.  We could also experiment with different types of pop cans, strength in pulling the fishing line, etc. 


Questions:
Why didn’t the can get crushed when the volunteer stood on it?  

Why did the can get crushed when the fishing line was gently tugged?

What would happen if the fishing line was close to the top of the can?

What would happen if the volunteer balanced on the edge of the can?

What would happen if you stacked another can on top and stood on it?  And another can?  Etc.

Resource: 

Let’s Talk Science.

http://www.letstalkscience.ca/main/hands-on_activities/
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