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Mississippi Frameworks:

4th Grade:

9a.  Differentiate energy as potential or kinetic energy.

10a. Measure a given object using specific scientific measurement (English and/or metric).

5th Grade: 

8d. Demonstrate the ability to use simple measuring devices using metric and English units.

9a. Explore, measure, and graph the motion of an object.

Process Strands: 

Science as Inquiry 

Objectives:  Students will determine what factors have an effect on the time it takes to complete the first period of a pendulum.  They will identify points in the swing where potential and kinetic energy are greatest, least, and equal.
Introduction:  Take students outside to swings or have them close their eyes and imagine swinging on a swing.  Have them describe what they see and feel.


   Using the swing example, guide students to create a definition of a pendulum.  Ask what can change the time length of the first period (the first back and forth swing when the pendulum is released).
Procedure
1. Review relevant vocabulary:  energy, potential energy, kinetic energy, gravity, momentum, inertia, period, bob.

2. Go over procedure with students.

3. Students work in small groups to construct a simple pendulum and test the effects of the bob's weight and the string's length on the first period of the pendulum when the bob is released at a 180 degree angle.  This procedure is outlined on the student sheet.

4.  After students have collected data and answered questions on the activity sheet, they may complete the challenge activity on the sheet.  They will complete on a whiteboard a t-chart of the methods and results of their attempts to meet the challenge.  

5. Conduct a class discussion of results and questions on the student activity sheet.  Guide students to conclude that the weight of the bob does not affect the time it takes to complete a period, but the length of the string does. (The shorter the string, the shorter the time it takes to complete a period.)  Discuss levels of potential and kinetic energy at different points in the period.  Discuss other factors that could influence the time length of the first period.
Product: TTW observe group work and class discussion for student understanding and check completed activity sheets for accuracy.
Closure: You're hired to design a swing that will go higher and faster than anything else on the market.  Tell me about your swing.

Materials and Equipment (per group)
· 2 identical chairs

· String or yarn

· 15  Washers of the same size and mass

· Balance scale

· Meter stick
· Scissors

· Stop watch
· Student activity sheet
· Pencil

· White board
· Dry erase markers
· Masking tape
Cool Sites:  
· www.sciencemuseum.org.uk/on-line/Huygens/page1.asp  
Christian Huygens responsible for using pendulums in clocks

· www.walter-fendt.de/ph11e/pendulum.htm     
 Applet to complete an experiment with a pendulum

· http://home.howstuffworks.com/clock.htm       
How Pendulum Clocks work

· www.school-for-champions.com/science/pendulum.htm     
Mini-quiz

· http://content.scholastic.com/browse/article.jsp?id=3615  
Playground Physics

· www.pbs.org/wgbh/nova/galileo/  

Galileo's Battle for the Heavens, Galileo's history and experiments, pendulum applet

Lesson Plan Sites:

· http://pbskids.org/zoom/activities/sci/pendulumchallenge.html
The Pendulum Challenge
· http://nasaexplores.nasa.gov/show_58_teacher_st.php?id=040913155218    
Galileo experiment, The Pulse and the Pendulum

· http://lyra.colorado.edu/sbo/mary/play/      
Playground Physics

· http://www.fearofphysics.com/Pendulums/pendhl.html  
Short demonstration comparing weight on a pendulum

· http://www.sciencebuddies.org/mentoring/project_ideas/Phys_p016.shtml?from=Home    
Swing Low: Investigate the Motion of a Pendulum

· http://www.iit.edu/~smile/ph95p3.html  
Higher grade level lesson plan

PENDULUM 

Name ____________________________

	MY DATA
	PENDULUM 
	

	weight of bob 
	12  grams
	24  grams

	
	period     (in seconds)
	period      (in seconds)

	trial 1
	 
	 

	trial 2
	 
	 

	trial 3
	 
	 

	trial 4
	 
	 

	trial 5
	 
	 

	total
	 
	 

	average
	 
	 


DIFFERENT WEIGHTS ON 70 CM STRING

My Prediction

Which bob will complete the period more quickly, the light one or the heavy one? Explain.

Interpreting My Data

Was my prediction correct? Explain.
	  MY DATA
	PENDULUM
	 

	 length of bob
	70 cm
	35 cm

	
	period       (in seconds)
	period      

(in seconds)

	trial 1
	 
	 

	trial 2
	 
	 

	trial 3
	 
	 

	trial 4
	 
	 

	trial 5
	 
	 

	total
	 
	 

	average
	 
	 


DIFFERENT STRING LENGTHS WITH 24 gram WEIGHT

My Prediction

Which will complete the period more quickly, the bob on the long string or

the bob on the short string? Explain.

Interpreting My Data

Was my prediction correct? Explain.
Small group discussion questions      Write your answers on this sheet.
1. How does the mass affect the length of the pendulum's first period?
2. How does the length affect the length of the pendulum's first period?
3. What other factors can affect the swing of a pendulum?

4. Draw a picture of your pendulum and its first period.


   Write a P on the path where potential energy is the greatest.

             Write a K where kinetic energy is the greatest.


   Write a = where potential energy and kinetic energy are equal.


   What happens to potential energy when kinetic energy increases?

Challenge (to be completed AFTER you have answered discussion 



   questions):

Create a pendulum that completes 36 periods in one minute.

You may adjust your pendulum any way you wish.  

Record your strategies and your results in a t-chart on a whiteboard.  We will share with the class.
PENDULUM
Procedure


Set-Up
1. Place the two chairs less than 1 meter apart, back to back.

2. Center the meter stick and tape it to the backs of the two chairs.
Part 1

1. Cut one piece of string 70 cm long.

2. Tie the string to the middle of the meter stick.

3. Attach bob (washers weighing 12 grams) to the end of the string.

4. Pull the string tight and hold the bob level with the top of the chair. 

5. Have an assistant ready with the stopwatch.  Let the assistant know when you are releasing the bob, so they can begin timing.

6. Record the time it takes the pendulum to swing back to its original position.  This is the period of the pendulum.

7. Repeat steps 4-6 four more times and record the data on your activity sheet.

8. Double the weight of your bob and follow steps 4-7.
Part 2

1. Cut one piece of string 35 cm long.

2. Tie the string to the middle of the meter stick.

3. Attach the double-weight bob to the end of the string.

4. Pull the string tight and hold the bob level with the top of the chair.

5. Have an assistant ready with the stopwatch.  Let the assistant know when you are releasing the bob, so they can begin timing.

6. Record the time it takes the pendulum to swing back to its original position. This is the period of the pendulum.

7. Repeat steps 4-6 four more times and record the data on your activity sheet.

