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Design a Pendulum

Grade 6 Pre-visit Activity

Guiding Question: 

How can a pendulum be used to illustrate Newton’s Laws of Motion and Potential and Kinetic Energy?

KY Core Content 

SC-M-1.2.1 The motion of an object can be described by its relative position, direction, and speed.  That motion can be measures and represented on a graph.

SC-M-1.2.2 An object remains at rest or maintains a constant speed and direction of motion unless an unbalanced force acts on it.

Archdiocese of Louisville Standards

· Motions and Forces – Newton’s Laws

The Big Ideas

Energy Transformations

Context

Energy can’t be created and it can’t be destroyed.  It can be converted from one form to another.  

A pendulum’s inertia makes it swing straight out and the force of gravity pulls it back or down.  

The Activity:

Summary:

· A pendulum is something hanging from a fixed point which, when pulled back and released, is free to swing down by force of gravity and then out and up because of its inertia.  

· Inertia means that bodies in motion will stay in motion, and bodies at rest will stay at rest unless acted upon by an outside force.  This is also known as Newton’s First Law of Motion.

· Other forces, such as air resistance, and vibration, affect the length of the pendulum’s arc.

Materials

· A weight, such as a bolt, a key, or a rock with differing mass 


(this represents the bob)

· String 

· Tape 

· Stop watch

· Scale

· Pencil

· Paper

Procedure:

1. Make a data sheet that lists each weight or bob.

2. Place the different weights on the scale to determine the individual weights of the bobs.  Record this information on the data sheet.

3. Tie a weight or bob to the end of a string.  

4. Tie the other end of the string to a railing or tape it to a table so that the string and weight can swing back and forth freely.

5. Keeping the string taut, pull the weight back.

6. Release the weight, and watch it swing.

7. Using the stopwatch, time how long it takes for the pendulum to stop rotating.

8. Record this information on the data sheet.

9. Change the bob on the pendulum to one that weighs more or less than the first.  Repeat steps 5-7.  Record this information on the data sheet.  

10. Do this several times changing the weight of the bobs.

11. Record all of the information on the data sheet.

What to Look for (Results)

Students will look to see whether or not the weight of the bob affects the duration of the rotation.  

The heavier the weight the longer the pendulum will swing.  Heavier weights are less affected by wind resistance and friction.

What’s happening here?

The science behind it-
In a pendulum, energy is repeatedly changed back and forth from kinetic energy to potential energy.  While you are holding the weight, it has no kinetic energy because it is not moving.  Kinetic energy is energy in motion.  All of its energy is potential energy.  Potential energy is energy at rest or stored energy.  Once you release the weight and allow it to swing, the potential energy is slowly converted into kinetic energy.  When it reaches the bottom of its swing, all of the energy is kinetic energy.  As the weight passes the bottom point, the kinetic energy is slowly converted back into potential energy.  When it reaches the highest point of its swing, all the energy is once again potential energy.  This phenomenon will continue until the pendulum stops swinging.  

Suggested Assessment 

Students should respond to the following question: What does this experience tell you about the connection between a pendulum and Newton’s Laws?  Students may change the length of the line to see the effect on the pendulum’s arc.    Students will build explanations based upon the data taken during this investigation.  Students should be able to explain the types of energy that are demonstrated by a pendulum’s swing.

Critical Response Questions

· Do you think that the weight of the bob affects the length of the arc as it swings?   Why?

· Do you think that the length of the line affects the length of the arc as it swings?  Why?

Resources


Websites

· http://www.calacademy.org/products/pendulum/

· http://www.physics.northwestern.edu/classes/2001Spring/135-1/Projects/5/page3.html

· http://www.fearofphysics.com/Pendulums/pendhl.html

