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	Connections: Activity Plan, Science 7



Lesson Summary: 
This is a hands-on activity. The activity will familiarize students with the concepts of simple machines in a real-world application. This activity will also demonstrate the relation to different masses and the acceleration caused by these different masses. The effect of gravity on the mass as it is placed on the meter/yard stick can also be seen.


Subject: 

Math: Numbers and Operations, Algebra, Measurement, Problem Solving, Connections, Reasoning and Proof, Representation. 

Science: Unifying Concepts and Processes, Earth and Space Science, Science as Inquiry, Physical Science. 

Grade Level: 

· Target Grade: 7  

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period.

Materials:

· meter/yard sticks with pre-drilled center holes (make sure sticks are balanced after drilling holes)

· rubber bands (all must be same size)
· pencils

· Motion and Force in Everyday life Worksheet (in inches or cm, depending on your preference

Lesson Plan: 
· Before beginning the activity, drill a hole in the center of a meter stick.  Make sure the hole is big enough to fit a pencil. Place a pencil through the drilled hole and make sure the meter stick is balanced when holding the pencil (neither side should be heavier than the other).

· Split the students into groups or give them numbers to take turns during the activity.

· Distribute at copy of the Motion and Force in Everyday Life Worksheet (in or cm) to each student. 
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· Place the weights (rubber bands) on one side of the meter stick at different distances away from the center of the stick, according to the table shown on the worksheet. Students should then place a weight on the opposite side of the stick and record the location that balances the system on their worksheet.  
· After a few of these are completed, leave two weights on one side but at different locations (according to the worksheet). Students can predict where the one weight on the opposite side must go to balance the weight and record it on their worksheet.
· The concepts the students should be aware of before, during and after this activity are gravity/force/acceleration, center of mass/gravity, predicting outcomes, calculations, algebra, data recording, and many other topics.
Assessment: Have the students turn in the accompanying worksheet. Based on their answers an estimate of how well the activity was understood may begin to be developed. The instructor may also observe and ask questions to the students during the activity to obtain an idea of their grasp of the concept.
Background & Concepts for Teachers:
· 
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, where mi is the ith mass on the stick and xi is the ith distance from the origin on the meter stick.
· For a two mass system (i.e. one mass on each side of the pencil), the above equation reduces to 
[image: image2.wmf]1

2

2

1

m

m

x

x

=

. If the masses are equal, then 
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. This equation is valid for measuring the distance away from the center of mass (i.e. from the pencil location) and not from the origin. Therefore, if the edges of the yard/meter stick are shaved to have the stick balanced when no weights are added, then it is not appropriate to measure from the origin. Instead, the position of the binder clip and rubber band should be measured from the pencil location (the center of mass in the figure below). In this case they will find the distance away from the center.
· If measuring from the origin, select a number of clips to go on one side of the pencil at a specific location, then use the following equation to calculate the appropriate location for the clip(s) on the other side of the pencil (
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). (e.g. we place two clips at 13”, where should we place one clip on the opposite side to balance the yard stick?  
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· The figure below gives a basic understanding of the principle of operation.
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This can be extended to multiple weights on either side, however the example above is only for one on each side. The black balls are representative of a binder clip and rubber band combination. The red triangle represents the pencil placed through the hole drilled in the center of the meter/yard stick (blue rectangle).
Vocabulary / Definitions: 

· center of mass/gravity is the unique point in an object or system which can be used to describe the system’s response to external forces and torques. (http://hyperphysics.phy-astr.gsu.edu/HBASE/cm.html). This web page also gives a general equation so you can calculate the center of mass and or the position at which all masses should be placed. It is not straight forward “plug-and-chug” and therefore should not be given to the students. However, it can be used for the instructor to verify any additional distances and number of weights used.
· torque is the moment of a force; the measure of a force's tendency to produce torsion and rotation about an axis, equal to the vector product of the radius vector from the axis of rotation to the point of application of the force and the force vector. (http://www.dictionary.com)
· moment is the product of a physical quantity and its directed distance from an axis. (http://www.dictionary.com)
Lesson Extensions:

· If the class size is large, have the instructor or a student come to the front of the class and hold the pencil and meter stick. Have the students take turns placing the rubber bands on the meter stick and predicting where the weights should go to balance the stick.

· For smaller class sizes, groups of 2 or 3 should be used.
TEKS:

7.3 (B) Draw inferences based on data related to promotional materials.

7.3(C) Represent the natural world using models and identify the limitations of these models.

7.4 (A) Collect, analyze, and record information to explain a phenomenon.

7.4 (B) Collect and analyze information to recognize patterns.

7.5 (A) Describe how systems may reach an equilibrium.

7.6 (A) Demonstrate the relationship between force and motion using simple machines.

7.6 (B) Demonstrate how an object is affected by unbalanced forces.
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