Inclined Plane Challenge

Can you imagine trying to lift a large stone block?  This would be impossible without a ramp or a simple machine.  The Egyptians used ramps to move heavy stone blocks to the top of pyramids.  You may not have to build a pyramid, but you still use ramps every day.

Your Challenge:

You are borrowing a pool table from your friend to use at your birthday party.  How will you get the pool table into your van to drive it to your house?

One idea is to design a ramp that will help you lift the pool table to the van since it is too heavy to carry by hand.  Since we do not have a van, you will use a block that is 25 cm high.  Experiment with different lengths and heights of boards, types of surfaces, and your mini-pool table to figure out the best ramp to reduce the amount of force you need to apply when moving the pool table. 
DATE:____________
Inclined Plane Anticipation Guide

Directions:  

Read the statements below and write one of the following on the line provided before the statement:  
“A” if you Agree


“D” if you Disagree


“DK” if you Don’t Know

1. ______  Inclined planes are simple machines.

2. ______  An inclined plane always makes work easier.

3. ______  Inclined planes are affected by friction.

4. ______  The length of an inclined plane is important when trying to reduce the amount of applied force needed to do work.

5. ______  If an inclined plane is high or tall, it is harder to lift things up it.

6. ______  If a surface is smooth it has more friction.

7. ______  If mechanical advantage is increased, then your applied force 




increases.

Inclined Plane Brainstorming:

Write down anything you know about the inclined plane.  You may draw pictures along with your words.

DATE:____________
Inclined Plane Predictions

1. On your own: In the chart below make a prediction about the length of board and kind of surface you think you will need to best complete your challenge.

	What length of board do you think you will need?  Explain your choice.
	What kind of surface do you think you will need?  Explain your choice.

	
	


2. In your group:  Discuss each group member’s ideas and write your group’s prediction below. 

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

DATE:____________
Inclined Plane Group Questions

What do we need to know about inclined planes in order to complete the challenge?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
DATE:____________

Find out More about Inclined Planes on CoMPASS

	Inclined Plane Challenge:  You are considering designing a ramp to help lift a pool table into the van because it is too heavy to lift by hand.  You will be experimenting with different lengths of boards, types of surfaces, and your mini-pool table to figure out the best possible ramp to reduce applied force. 

	
	How can you design the best possible ramp to get the pool table into the van?  

Hints: 

Think about the science concepts that you need to explore to design the best possible ramp.

Before clicking on a concept in CoMPASS, think about how information about the concept will help you in your challenge.

The maps in CoMPASS will show you concepts that are related to the one you are reading. Use the maps to find out more information!



	Predictions: Based on what you learned in CoMPASS, do you want to change your predictions? If you would like to change or add to your predictions, go back to page 10. Don’t erase what you have already! Write today’s date and then add your new prediction. 
	


DATE:____________
Inclined Plane Length Experiment

Experiment:

Using the available materials— boards (ramps), spring scales, and your mini-pool table—try to complete the challenge.  Use the chart below to record your precise measurements. 

Load (N)=________________

	
	Distance* (m)

 (Length of Ramp)
	Applied Force 
(N)
	Work (J)
	Ideal MA
	Rank Your Trial

	Vertical Lift

(Height of van)
	
	
	
	

	

	Short Ramp
	
	
	
	
	

	Medium Ramp
	
	
	
	
	

	Long Ramp
	
	
	
	
	


*This is the distance over which your force is applied.
(Reminder: Work = Force x Distance)

(Ideal MA = length of ramp ÷ height of ramp)

DATE:_________

Inclined Plane Part A – Surface Experiment

Review: Refer back to your best trial from the length experiment (pp. 13). What did you learn from this experiment that can help you decide which board to use for your surface experiment? Why would you want to experiment with only one board length when doing this?
____________________________________________________________________________________________________________________________________________________________
Experiment: Using the available materials— the board, surfaces, spring scales, and your mini-pool table—try to complete the challenge.  Pick at least three surfaces for your trials. Use the table below to record your precise measurements.
Load (N)=_____________

	Type of Surface on Board
	Distance* 

(m)

 (Length of Ramp)
	Applied

Force

 (N)


	Work (J)
	Rank Your Trial

	None


	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


*This is the distance over which applied force is applied.






(Reminder: Work = Force x Distance)

Inclined Plane Big Science Ideas: Observations and Explanations

With your group: Fill out the chart below based on your experiences with the hands-on inclined plane length and surface experiments and your CoMPASS research.
	What we learned:
	How we know:
	Other areas or questions to explore:

	Hints:

You might want to think about:

What you learned about inclined planes

The variables you changed in your experiments

The variables you kept constant

The important physics concepts such as work, MA and several others that you learned about on CoMPASS and during your challenges

Why the length and the type of surface are important in an inclined plane

The important relationships among physics concepts that you learned

The important science ideas that you learned about
	Hints:

You might want to think about:

Data or examples from your experiments that support your findings

Data from your experiments that highlights the relationships that you learned about

The variables you changed in your experiments

The variables you kept constant or controlled

The effect of changing and controlling variables
	Hints:

You might want to think about: 

Your original predictions and whether you already tested them

In your experiment, you controlled some variables. What other variables would you like to explore and how might they affect the other science concepts that you learned about?

What would you change if you could conduct the experiment again, for example:

· Length

· Height

· Friction (zero friction)

· Any other variables

List the variables that you would like to change and describe why these variables are important.

	
	
	


Inclined Plane Big Science Ideas: Whole Class Discussion

	What we learned:
	How we know:
	Other areas or questions to explore:

	
	
	


CoMPASS Simulation Planning Page

	When you are conducting experiments in the real world, there are many limitations to what can be tested.  However, in a computer simulation, you can change things that would be impossible or impractical in the real world.  Brainstorm with your group some of the ideas that you could test in the simulation that you could not test in the real world. Then use CoMPASS to learn more about variables that you could explore in your simulation experiments.

	
	Hints:
You might want to think about:

· variables that you couldn’t test in your hands-on experiments
· variables that couldn’t be controlled in your hands-on experiments
· variables you can change or explore further 

· how exploring these variables will help you to understand the science of inclined planes




Planning Your Simulation
Select three variables and design a simulation experiment for each of them. Refer back to pages 15, 16, and 17 to decide which variables you will test.
In Simulation 1:
	The variable that I will change is:
	

	The variables that I will keep constant are:
	

	I think changing this variable is important because:
	

	The idea I will test is:
	

	My prediction for this simulation is:
	

	The number of trials I will conduct is:
	

	In each trial I will record:
	

	In each trial I will calculate:
	


Inclined Plane Simulation #1

Use this page to record your data. 
· Label the columns for each type of data that you will record 
· Think about how many trials you will need for each simulation. 
· What will you calculate using your data?
·  Refer to your planning page as you fill out this chart.

·  Have your teacher sign off on your plan before starting: ______










            (teacher initials)
	Trial   
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Planning Your Simulation
In simulation 2:
	The variable that I will change is:
	

	The variables that I will keep constant are:
	

	I think changing this variable is important because:
	

	The idea I will test is:
	

	My prediction for this simulation is:
	

	The number of trials I will conduct is:
	

	In each trial I will record:
	

	In each trial I will calculate:
	


Inclined Plane Simulation #2
Use this page to record your data. 
· Label the columns for each type of data that you will record 
· Think about how many trials you will need for each simulation. 
· What will you calculate using your data?
·  Refer to your planning page as you fill out this chart.

·  Have your teacher sign off on your plan before starting: ______










            (teacher initials)
	Trial   
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Planning Your Simulation
In simulation 3:
	The variable that I will change is:
	

	The variables that I will keep constant are:
	

	I think changing this variable is important because:
	

	The idea I will test is:
	

	My prediction for this simulation is:
	

	The number of trials I will conduct is:
	

	In each trial I will record:
	

	In each trial I will calculate:
	


Inclined Plane Simulation #3
Use this page to record your data. 
· Label the columns for each type of data that you will record 
· Think about how many trials you will need for each simulation. 
· What will you calculate using your data?
·  Refer to your planning page as you fill out this chart.

·  Have your teacher sign off on your plan before starting: ______










            (teacher initials)                                                   
	Trial   
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Inclined Plane Big Science Ideas: Observations and Explanations

With your group: Fill out the chart below based on your experiences with the inclined plane simulations. 
	What we learned:
	How we know:
	Other areas or questions to explore:

	Hints:

You might want to think about:

What you learned from the simulations 

The variables you changed in your simulations

and what variables you kept constant

What you learned about:

· Length

· Height

· Friction (zero friction)

· Any other variables

 And why these variables are important

The relationships between work, potential and kinetic energy

The important science ideas you learned from the simulations

How the simulation was different from your hands-on experiments
	Hints:

You might want to think about:

Data or examples from your simulations that support your findings

Data from your simulations that highlights the relationships that you learned about

The variables you changed in your simulations

The variables you kept constant or controlled

The effect of changing and controlling variables
	Hints:

You might want to think about: 

Your original predictions and whether you already tested them

Things you didn’t have a chance to explore but would like to talk about with the class



	
	
	


Inclined Plane Big Science Ideas: 
Comparing Hands-On Experiments and Simulations
With your group: Fill out the chart below based on your experiences with the inclined plane hands-on and simulation experiments. 
	What we learned:
	How we know:

	Hints:

You might want to think about:

What you learned from the simulations

How this was different from your hands-on experiments

Did you learn anything different from conducting the hands-on experiments and simulations? Give reasons for your answer.


	Hints:

You might want to think about:

Data or examples from your hands-on experiments and simulations that support your findings

Data from your hands-on experiments and simulations that highlights the relationships that you learned about

The variables you changed and the variables you kept constant, or controlled

The effect of changing and controlling variables in both the hands-on experiments and simulations

	
	


Inclined Plane Big Science Ideas: Whole Class Discussion

	What we learned:
	How we know:
	Other areas or questions to explore:

	
	
	


DATE:____________
Inclined Plane Analysis Questions - Homework
	Answer in complete and specific sentences.

	1.  What did you learn about the relationship between applied force and distance and work?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	2.  What effect does friction have on applied force and work? Explain your reasoning. 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________

(continued on next page)


Inclined Plane Analysis Questions- Homework, continued

	3. What effect does changing the height have on the work and energy?  Explain your reasoning.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________






17

