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SIMPLE MACHINES 

NAME _____________________________ SCHOOL __________________________  

DATE STARTED _____________________ DATE COMPLETED _________________  

PREREQUISITE: Engines course recommended. 

HOW TO DO THIS COURSE: Do the steps one at a time, in order.  When you finish a 
step, put your initials and the date on the sign-off line on the right.  A split line means to 
get a pass (and an initial) from another student or your Academic Supervisor if it says that.  
Essays are turned in to the Academic Supervisor. 

PURPOSE: Learn the difference between work and force and how to use simple machines 
to change force and do work more effectively. 

ESTIMATED TIME: 20–25 hours. 

MATERIALS NEEDED FOR THIS COURSE  
Data Sheet (DS) #9578 Tables for Recording Simple Machines Experiment Results, attached to the back 

of this study guide. 
Study booklet, Simple Machines, with these data sheets: 
 7244 1690 1691 1692 1693 1694 1695 1696
 1697 1698 1699 1700 7240 (glossary)  7241 (instructions) 

Exams: 4138 (exam), 9480 (answers), 7245 (review), 9504 (answers) 
Simple Machines Supervisor Manual, with these data sheets: 
 7242 7243 7250 

Other materials:  
No unusual materials are needed in the classroom, but a substantial amount of laboratory materials need 
to be prepared for demonstrations and practical applications.  See Simple Machines Supervisor Manual 
for full lists of materials (these lists are also provided separately from the manual so they can be more 
easily used for shopping). 

 
NOTE TO THE ACADEMIC SUPERVISOR 

This course includes a number of practical applications that need some advance preparation.  The person 
who will supervise the lab work must be familiar with Simple Machines Supervisor Manual and do the 
advance preparation before the student starts the course.  It is recommended that the classroom 
supervisor have a copy of this manual as well, as it has some references applicable to classroom steps. 

A. INTRODUCTION 

 0. READ: Find Data Sheet (DS) #7241 Activities Instructions for Simple 
Machines in the back of your study booklet and read its introductory 
paragraphs (up to the first practical application).  You will be referred to the 
instructions in this data sheet when you do some of the steps below.   _________ 

 1. PRACTICAL APPLICATION: Get acquainted with a few simple 
machines, per DS #7241, step A.1. 

a) Learn the names.  ___ 
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b) Washer experiment. ___ 

c) Pull a box.  ___ 

d) Raise a box.  ___ ____  ____ 

 2. READ: DS #7244 Six Simple Machines.  _________ 

 3. PRACTICAL APPLICATION: Get acquainted with more simple 
machines, per DS #7241, step A.3. ____  ____ 

B. MATTER AND FORCE 

 1. READ: DS #1690 Matter, to heading “Mass.” _________  

 2. DEMONSTRATION: 

a) Show what is meant by a “property” of matter. ___ 

b) Show an example of matter taking up space. ___ ____  ____ 

 3. PRACTICAL APPLICATION: Compare objects, per DS #7241, step B.3. _________ 

 4. READ: DS #1690 Matter, section “Mass.” _________ 

 5. PRACTICAL APPLICATION: Compare masses, per DS #7241, step B.5. 

a) Different size objects. ___ 

b) Different types of matter. ___ 

c) Classroom objects. ___ ____  ____ 

 6. READ: DS #1690 Matter, section “How Much Mass in How Much 
Space?” _________ 

 7. DEMONSTRATION: Show density. _________ 

 8. DEMONSTRATION: Suppose you have a package of hamburger and a 
pile of sand.  Show the steps of how you would decide which was denser.  
Imagine for this demonstration that you have an accurate “mass-o-meter” 
which tells you how much mass something has.  Supervisor pass. ____  ____ 

 9. READ: DS #1690 Matter, from heading “Why Different Densities?” to 
the end. _________  

 10. DEMONSTRATION: Show the two answers to the question, “Why is 
some matter denser than other matter?”  Supervisor pass. ____  ____ 

 11. READ: DS #1691 Inertia. _________  
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 12. PRACTICAL APPLICATION: Effects of inertia, per DS #7241, step 
B.12. 

a) Object in motion. ___ 

b) Object at rest.  ___ 

c) Different masses.  ___ 

d) Examples of inertia. ___ 

e) Report. ___ 

Turn in what you wrote.  Supervisor pass. ____  ____ 

 13. READ: DS #1692 Newton’s Laws of Motion, to heading “Mass and 
Inertia.” _________ 

 14. DEMONSTRATION: Show Newton’s First Law and what is meant by 
“uniform motion” and “in a straight line.”  Show an example of an 
“outside force.” ____  ____ 

 15. READ: DS #1692 Newton’s Laws of Motion, section “Mass and Inertia.” _________ 

 16. DEMONSTRATION: Show two objects bumping into each other where 
one object is moving and one is at rest.  Watch the motion before the 
bump and the motion after the bump.  Show how the mass and inertia of 
the objects affect what happens.  Do several examples.  Can you figure 
something out from this about what forces are acting on the objects during 
the bump? _________ 

 17. READ: DS #1692 Newton’s Laws of Motion, section “Force.” _________ 

 18. DEMONSTRATION: (If you wish, you can use spring scales to help 
show the amount and direction of forces.) 

a) Show how force is a push or pull that could change the state of rest or 
the state of motion of matter. ___ 

b) Show Newton’s Second Law, part a: The change in motion is 
proportional to the amount of force applied.  (Show what is meant by 
“proportional” in the law by showing what happens when the force 
changes.) ___ 

c) Show Newton’s Second Law, part b: The change in motion takes place 
in the direction of the line of action of the force.  (Show what is meant 
by “the direction of the line of action” in the law). ___ 

d) Show how more than one force acting together can add up to one 
force.  Then show how the line of action of the combined force will be 
the direction of motion. ___ 

e) Show what you think will happen if the forces act against each other. ___ 
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f) Show Newton’s Second Law, part c: The change in motion is inversely 
proportional to the mass of the object the force is applied to.  (Show 
what is meant by “inversely proportional” in the law by showing what 
will happen if the object the force is applied to has more mass.) ___ 

Supervisor pass. ____  ____ 

 19. READ: DS #1692 Newton’s Laws of Motion, sections “Opposing Forces” 
and “Equal and Opposite Forces.” _________ 

 20. DEMONSTRATION: Show Newton’s Third Law.  You can use examples 
from the data sheet or make up your own:  

a) Show several examples of an action and an “equal and opposite 
reaction” where things are moving. ___ 

b) Show several examples of an action and an “equal and opposite 
reaction” where things are not moving (balance of forces). ___ ____  ____ 

 21. READ: DS #1692 Newton’s Laws of Motion, section “Friction—A 
Special Opposing Force.” _________ 

 22. DEMONSTRATION: 

a) Show friction. ___ 

b) Show how the forces are balancing in the two situations with the box 
in the data sheet. ___ _________ 

 23. ESSAY: Think of a time you threw a ball high up in the air.  You know 
already that gravity put a force on the object to make it change its motion 
and come back down.  Draw a biggish sketch showing the Earth and 
showing the ball in the air.  Draw a small arrow from the ball indicating 
the force that gravity is putting on the ball.  Which direction does it point?  
Now think about the “equal and opposite” rule.  It might surprise you to 
know that while the Earth is pulling on the ball, the ball is actually pulling 
on the Earth.  Add a small arrow from the Earth in your sketch showing 
that force.  The arrow should point from the Earth toward the ball.  So, 
because of these forces, now we have the ball experiencing a change in 
motion toward the Earth and the Earth experiencing a change in motion 
toward the ball.  From Newton’s second law, decide which part (a, b or c) 
tells you why the ball experiences a big change in motion and the Earth 
experiences a very, very small change in motion (so small you can’t even 
notice it).  Then explain all of this in your essay.  ____  ____ 

 24. READ: DS #1693 The Force of Gravity, to heading “Gravity and Weight.” _________ 

 



 -5- Data Sheet #1689  Second Edition  1 Jul. 15 

 25. DEMONSTRATION: Show the force of gravity.  Show that two objects 
with small mass are not noticeably attracted to each other, but the Earth 
attracts them strongly.  Show how this depends on the total mass of the 
objects you are considering.  What do you suppose gravity has to do with 
the weight of objects (just think about it)? _________ 

 26. READ: DS #1693 The Force of Gravity, section “Gravity and Weight.” _________ 

 27. DEMONSTRATION:  

a) Show how the force of gravity causes weight (show what weight  
is). ___ 

b) Show why a person would weigh less on the moon than on Earth. ___ ____  ____ 

 28. READ: DS #1693 The Force of Gravity, section “Weight and Mass.” _________ 

 29. DEMONSTRATION: Show the difference between weight and mass.  Do 
the following “thought experiment1,” showing it with objects if needed: 

a) Imagine that someone throws a basketball at your head.  How would it 
feel?  You weigh the basketball.  Say it weighs twenty ounces. ___ 

b) Now imagine that you, the other person and the basketball are 
transported to the moon, where the force of gravity is about one sixth 
of what it is on earth.  You weigh the basketball.  How much does it 
weigh? ___ 

c) Since the basketball weighs less, would you now feel better about 
having it thrown at your head?  Why or why not?  ___ 

d) Explain what you thought and what you decided in the steps above, 
and the difference between mass and weight, to your supervisor.   

Supervisor pass. ___ ____  ____ 

 30. DEMONSTRATION:  

a) If you have two objects, show the attractive force between them due to 
gravity depends on the total amount of mass of the two objects. ___ 

b) Suppose you are an astronaut visiting different planets.  Using the idea 
from a) show why the weight of an object depends on where it is and 
what its mass is. ___ 

Supervisor pass. ____  ____ 

                                           
1 A “thought experiment” is an experiment you do in your imagination or with drawings and models, not 

with the real objects.  A thought experiment is particularly useful when it would be difficult or 
impossible to do the real experiment (as when it involves being transported to the moon, for example).  
To do a good thought experiment you have to carefully consider the real laws involved (such as 
gravity).   
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 31. READ: DS #1694 The Force of Friction, to heading “Three Types of 
Friction.” _________ 

 32. PRACTICAL APPLICATION: Feel friction between objects, per DS 
#7241, step B.32. _________ 

 33. READ: DS #1694 The Force of Friction, section “Three Types of Friction.” _________ 

 34. DEMONSTRATION:  

a) Show each of the three types of friction and what causes the  
friction. ___ 

b) Show why a wheel can be called a friction-reducing device. ___ 

c) Show what traction is and why a wheel needs traction. ___ _________ 

 35. PRACTICAL APPLICATION: Friction of a Weighted Box, per DS 
#7241, step B.35.  (Use the blank table attached to the back of this study 
guide for recording your results.) 

a) Static friction ___ 

b) Sliding friction ___ 

c) Rolling friction and traction ___ 

(Optional) d) Lubrication ___ 

(Optional) e) Different sizes of surfaces ___ 

Supervisor pass. ____  ____ 

 36. READ: DS #1694 The Force of Friction, section “How Friction Affects 
Us.” _________ 

 37. DEMONSTRATION: Show when friction helps, when it doesn’t help, 
and what to do about it when it doesn’t help. _________ 

 38. PRACTICAL APPLICATION: Do the following “thought experiments” 
about forces and friction, and then write up your conclusions and turn 
them in to your supervisor: 

a) Think of a book on a table.  The book has mass, so it has weight, 
which means that the force of Earth’s gravity is pulling it down.  Why 
doesn’t the book move down? ___ 

b) Think of pushing on a wall.  Why doesn’t the wall move? ___ 

c) Suppose that in b) you were standing on ice.  How hard could you 
push?  What would happen if you pushed too hard? ___ 

d) Think of sliding something.  Why do you have to keep pushing to 
make it keep sliding? ___ 
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e) Think of being on a seesaw with a friend, exactly balanced.  What do 
you have to do to make the seesaw go up and down?  Why does this 
work?  Where does friction show up in this activity (consider just one 
time up and down)? ___ 

f) Consider Newton’s Laws and decide which of them best explains each 
of the above. ___  

Supervisor pass. ____  ____ 

 39. READ: DS #1695 Forces that Balance. _________ 

 40. PRACTICAL APPLICATION: Balanced forces, per DS #7241, step B.40. 

a) Not moving, gravity balanced by other forces. ___ 

b) Not moving, force balanced by friction. ___ 

c) Moving object with balanced forces. ___ 

d) Moving object with unbalanced forces. ___ 

Supervisor pass. ____  ____ 

 41. ESSAY: Discuss how each of the following terms applies to you as you 
run across an open field: matter, mass, inertia, force, gravity, friction, 
balance of forces. ____  ____ 

C. SIMPLE MACHINES TO MAKE WORK EASIER 

 1. READ: DS #1696 Machines and Work, to heading “Work Is Not the 
Same as Force.” _________ 

 2. ESSAY: What machines do. ____  ____ 

 3. DEMONSTRATION:  

a) Show an example of work. ___ 

b) Show two ways you could do 8 foot-pounds of work. ___ 

c) Show how the same amount of work can get done with a small force as 
a big force. ___ ____  ____ 

 4. READ: DS #1696 Machines and Work, section “Work Is Not the Same as 
Force.” _________ 

 5. DEMONSTRATION:  

a) Show a force that is not doing any work. ___ 

b) Show a force that is doing some work. ___ ____  ____ 

 6. READ: DS #1696 Machines and Work, section “Work and Energy.” _________ 
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 7. DEMONSTRATION: Show two examples of how energy is transferred 
when work is done. _________ 

 8. READ: DS #1697 Levers, to heading “Advantage of a Lever.” _________ 

 9. DEMONSTRATION:  

a) Show the parts of a lever. ___ 

b) Show what job a fulcrum does with a lever. ___ _________ 

 10. PRACTICAL APPLICATION: Lever experiment, per DS #7241, step 
C.10. _________ 

 11. READ: DS #1697 Levers, section “Advantage of a Lever,” to the sub-
heading “Mechanical Advantage.” _________ 

 12. DEMONSTRATION: Show the advantage of a lever. _________ 

 13. READ: DS #1697 Levers, sub-section “Mechanical Advantage.” _________ 

 14. DEMONSTRATION: 

a) Show lever arms. ___ 

b) Show mechanical advantage with a lever. ___ 

c) Show what the length of the lever arms has to do with the mechanical 
advantage. ___ _________ 

 15. READ: DS #1697 Levers, sub-sections “Distance Moved” and “Work 
Done.” _________ 

 16. PRACTICAL APPLICATION: Mechanical advantage, per DS #7241, 
step C.16.  (Use the blank table attached to the back of this study guide 
for recording your results.) 

a) Calculate work done. ___ 

b) Calculate mechanical advantage. ___ 

c) On the blank table attached to your study guide, draw sketches 
showing your answers and how the lever would look for each of the 
examples given in the table in step b. ___ 

Supervisor pass. ____  ____ 

 17. READ: DS #1697 Levers, section “Three Classes of Levers” to the  
sub-heading “Second Class Levers.” _________ 
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 18. PRACTICAL APPLICATION: First Class Lever experiment, per  
DS #7241, step C.18.  (Use the blank table attached to the back of this 
study guide for recording your results.) 

a) Find mechanical advantage. ___ 

b) Move the fulcrum and compare results. ___ 

c) Write a report on what you observed.  Turn the report in to your 
supervisor. ___ 

Supervisor pass. ____  ____ 

 19. READ: DS #1697 Levers, sub-section “Second Class Levers.” _________ 

 20. PRACTICAL APPLICATION: Second Class Lever experiment, per DS 
#7241, step C.20.  (Use the blank table attached to the back of this study 
guide for recording your results.) 

a) Find mechanical advantage. ___ 

b) Move the weight and compare results. ___ 

c) Write a report on what you observed.  Turn the report in to your 
supervisor. ___ 

Supervisor pass. ____  ____ 

 21. READ: DS #1697 Levers, sub-section “Third Class Levers.” _________ 

 22. PRACTICAL APPLICATION: Third Class Lever experiment, per DS 
#7241, step C.22.  (Use the blank table attached to the back of this study 
guide for recording your results.) 

a) Find mechanical advantage. ___ 

b) Move the weight and compare results. ___ 

c) Write a report on what you observed.  Turn the report in to your 
supervisor. ___ 

Supervisor pass. ____  ____ 

 23. READ: DS #1697 Levers, section “Some Common Levers.” _________ 

 24. DEMONSTRATION: Examine real levers, per DS #7241, step C.24. 
Supervisor pass. ____  ____ 

 25. READ: DS #1698 The Wheel and Axle, to heading “The Wheel and Axle 
in Your Bike Pedals.” _________ 
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 26. PRACTICAL APPLICATION: Wheel and Axle experiment, per DS 
#7241 step C.26.  (Use the blank table attached to the back of this study 
guide for recording your results.) 

a) Find mechanical advantage. ___ 

b) Change the size of the axle. ___ 

c) Change the size of the wheel. ___ 

Supervisor pass. ____  ____ 

 27. DEMONSTRATION: If possible, look at a winch or some other tool that 
has a ratchet mechanism, and examine how the ratchet works.   _________ 

 28. READ: DS #1698 The Wheel and Axle, section “The Wheel and Axle in 
Your Bike Pedals.” _________ 

 29. PRACTICAL APPLICATION: Wheel and Axle machines on a bicycle, 
per DS #7241, step C.29. 

a) Find mechanical advantage of pedals. ___ 

b) Repeat for different gears. ___  

Supervisor pass. ____  ____ 

 30. READ: DS #1698 The Wheel and Axle, section “The Wheel and Axle in 
Your Bike’s Back Wheel.” _________ 

 31. DEMONSTRATION: Advantage in bicycle gears, per DS #7241,  
step C.31. ____  ____ 

 32. READ: DS #1698 The Wheel and Axle, section “Other Wheel and Axle 
Examples.” _________ 

 33. DEMONSTRATION: Three real examples of a wheel and axle, per  
DS #7241, step C.33. ____  ____ 

 34. READ: DS #1699 Pulleys, to heading “Moveable Pulleys.” _________ 

 35. PRACTICAL APPLICATION: Fixed pulley experiment, per DS #7241, 
step C.35. _________ 

 36. DEMONSTRATION: Rope over branch experiment, per DS #7241  
step, C.36. _________ 

 37. READ: DS #1699 Pulleys, section “Moveable Pulleys.” _________ 

 38. PRACTICAL APPLICATION: Moveable pulley experiment, per 
DS #7241, step C.38. _________ 

 39. READ: DS #1699 Pulleys, section “Block and Tackle.” _________ 
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 40. PRACTICAL APPLICATION: Block and tackle experiment, per 
DS #7241, step C.40.  (Use the blank table attached to the back of this 
study guide for recording your results.) 

a) Rig a block and tackle. ___ 

(Optional) b)  Rig a block and tackle with no pulley wheels. ___ 

c) Rig a double block and tackle. ___ 

(Optional) d)  Rig a triple block and tackle. ___ 

Supervisor pass. ____  ____ 

 41. DEMONSTRATION: Look at a big crane (either a real one or pictures), 
per DS #7241, step C.41. _________ 

 42. PRACTICAL APPLICATION: Block and tackle experiment with thread, 
per DS #7241, step C.42.   ____  ____ 

 43. DEMONSTRATION: Engine hoist experiment, per DS #7241,  
step C.43.  _________ 

 44. READ: DS #1700 Inclined Planes, to heading “The Wedge.” _________ 

 45. PRACTICAL APPLICATION: Ramp experiment, per DS #7241,  
step C.45. ____  ____ 

 46. READ: DS #1700 Inclined Planes, section “The Wedge.” _________ 

 47. PRACTICAL APPLICATION: Wedge experiment, per DS #7241,  
step C.47. ____  ____ 

 48. (Optional) PRACTICAL APPLICATION: Wood-splitting experiment, 
per DS #7241, step C.48. ____  ____ 

 49. READ: DS #1700 Inclined Planes, section “The Screw.” _________ 

 50. DEMONSTRATION: Examine some screws, per DS #7241, step C.50. _________ 

 51. PRACTICAL APPLICATION: Wood screw experiment, per DS #7241, 
step C.51. ____  ____ 

 52. (Optional) PRACTICAL APPLICATION: Screw jack experiment, per DS 
#7241, step C.52. _________ 

D. FINAL APPLICATION SECTION  

 1. DEMONSTRATION: Inspect a bicycle and find all the simple machines 
on it that you can, per DS #7241, step D.1.  Supervisor pass. ____  ____ 
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 2. ESSAY: All simple machines have in common that they can be used to 
gain an advantage by exchanging force for distance.  Give an example of 
how this is true for each simple machine.  Supervisor pass.  (Save the 
essay to give to the Examiner.) ____  ____ 

 3. PRACTICAL APPLICATION: Use a lever, per DS #7241, step D.3.  
Supervisor pass. ____  ____ 

 4. PRACTICAL APPLICATION: Combine simple machines, per DS #7241, 
step D.4.  Supervisor pass.  (Save the report to give to the Examiner.  If 
you took a picture or video, you may also give this to the Examiner.) ____  ____ 

I have completed the steps of this course.  I understand what I studied and can use it. 

Student _______________________________________  Date ___________________________  

The student has completed the steps of this course and knows and can apply what was studied. 

Academic Supervisor ____________________________  Date ___________________________  

The student has passed the exam for this course. 

Examiner _____________________________________  Date ___________________________  

 
 

5 August 1985  Revised 1 July 2015 
© 2015, Delphi Schools Program 
ALL RIGHTS RESERVED 



TABLES FOR RECORDING SIMPLE MACHINES  
EXPERIMENT RESULTS 

Simple Machines Step B.35 Friction of a Weighted Box 
 
Surface A: _______________ 
 
 Static Friction Sliding Friction 
 
 
Force 
 

 
 
 
 
 
 

 

 
Surface B: _______________ 
 
 Static Friction Sliding Friction 
 
 
Force 
 

 
 
 
 
 
 

 

 
Surface C: _______________ 
 
 Static Friction Sliding Friction 
 
 
Force 
 

 
 
 
 
 
 

 

 
Wheels 
 
 Static Friction Rolling Friction 
 
 
Force 
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Simple Machines Step C.16 Mechanical Advantage 
 
a) Calculate work done. 
 

Example     Result 

1.  

2.  

3.  

4.  

5.  

 
 
b) Calculate mechanical advantage. 
 

 Load Force Load arm Load motion 
1. 200 pounds 40 pounds 1 foot 6 inches  

(1/2 foot) 
2. 150 pounds 30 pounds 2 feet 1 foot 
3. 80 pounds 40 pounds 3 feet 2 feet 

 
 

 (a) MA (b) Force arm (c) Force motion (d) Foot-pounds of work done 

1.     

2.     

3.     
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c) Draw a sketch of each lever.  
 
 
1. 
 
 
 
 
 
 
 

 

2. 
 
 
 
 
 
 
 
 

 

3. 
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Simple Machines Steps C.18, C.20 and C. 22 - Lever experiments 
 
In the next three activities you will be using a lever to lift a weight and find out how many 
foot-pounds of force you apply to the lever compared to how many foot-pounds of work 
are done on the load.  
 
Remember that foot-pounds of work done by you are calculated by multiplying how many 
feet the lever moves times the force (in pounds) you are applying to move the lever.   
Foot-pounds of work done on the load are calculated by multiplying how many feet the 
load moves times how heavy (in pounds) the load is.  
 
When you measure the distance that the lever moves at the applied force point or the load 
point, you may find that it moves less than a foot. To find foot-pounds (feet times pounds) 
when the lever moves less than a foot, follow these steps: 
 

1. First change the number of inches the lever moved to a fraction of a foot.  For 
example, if the lever moves 4 inches this would be 4/12 of a foot, since there are  
12 inches in a foot and the lever moved 4 of them.  

2. Then write the pounds as a fraction with 1 as the denominator (since a whole 
number can be written as a fraction this way). 

3. Multiply the pounds times the feet using multiplication of fractions.  
 

Example: 4 pounds of weight x 3 inches moved would be done like this: 
 
  4    x   3   =  12  = 1 foot-pound  
         1        12      12 
 
The lever may also move a foot plus several inches. To find foot-pounds when the lever 
moves more than a foot, follow these steps: 
 

1. First change the number of feet plus inches to a mixed number that shows whole 
feet and fractions of a foot.   

2. Then write the pounds as a fraction with 1 as the denominator. 
3. Multiply the pounds times the feet using multiplication of fractions (you will need 

to change the mixed number to a fraction first). 
 

Example: 4 pounds of weight x 1 foot 3 inches moved: 
 
     1 foot 3 inches = 1   3  =  15 
                                     12      12 
 
       4   x   15  =  60  =  5 foot-pounds 
       1        12      12 
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Simple Machines Step C.18 First Class Lever experiment 
 

Position 
of    

Fulcrum 

Applied 
Force 

(in pounds) 

Applied 
Distance 
(in feet or 

inches) 

Work 
Applied 
(pounds x 

feet) 

Load 
Force 

(in pounds) 

Load 
Distance 
(in feet or 

inches) 

Work 
Done on 

Load 
(pounds x 

feet) 
 

Middle 
 
 
 
 

 
 
 
 

 
 
 
 
 
 

     

 
Load End 

 
 
 
 

 
 
 
 

 
 
 
 
 
 

     

 
Applied 

Force End 
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Simple Machines Step C.20 Second Class Lever experiment 
 

Weight 
Position 

Applied 
Force 

(in pounds) 

Applied 
Distance 
(in feet or 

inches) 

Work 
Applied 
(pounds x 

feet) 

Load 
Force 

(in pounds) 

Load 
Distance 
(in feet or 

inches) 

Work 
Done on 

Load 
(pounds x 

feet) 
 

Weight in   
Middle 

 
 
 
 
 
 
 

 
 
 
 
 
 

     

 
Weight 

Closer to 
Fulcrum 

 
 
 
 
 
 

 
 
 
 
 
 

     

 
Weight 

Closer to 
Force 
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Simple Machines Step C.22 Third Class Lever experiment 
 

Scale 
Position 

Applied 
Force 

(in pounds) 

Applied 
Distance 
(in feet or 

inches) 

Work 
Applied 
(pounds x 

feet) 

Load 
Force 

(in pounds) 

Load 
Distance 
(in feet or 

inches) 

Work 
Done on 

Load 
(pounds x 

feet) 
 

Applied 
Force in 

Middle of 
Lever 

 
 
 
 
 

 
 
 
 
 
 

     

 
Applied 
Force 

Closer to 
Weight 

 
 
 
 
 

 
 
 
 
 
 

     

 
Applied 
Force 

Closer to 
Fulcrum 
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Simple Machines Step C.26 Wheel and Axle experiment 
 
 

 
Wheel  

 
Axle  

Applied 
Force 

Applied 
Distance 

Work 
Applied 

Load 
Force 

Load 
Distance 

Work 
Done on 

Load 
 
 

Big 
(Applied 
force on 
bottle) 

 
 

Small  
(Load on 

stick) 

 
 
 
 
 
 

     

 
 

Small 
(Applied 
force on 

stick) 

 
 

Big 
(Load on 

bottle) 
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Simple Machines Step C.40 Block and Tackle experiment 
 

 Applied 
Force 

Applied 
Distance 

Work 
Applied 

Load 
Force 

Load 
Distance 

Work Done 
on Load 

 
Single 

Block & 
Tackle 

      
 
 
 
 

 
Double 
Block & 
Tackle 

      
 
 
 
 

 
 
 
What is the mechanical advantage of a double block and tackle? 
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