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PHYSICS: MECHANICS 

NAME _____________________________ SCHOOL __________________________  

DATE STARTED _____________________ DATE COMPLETED _________________  

PREREQUISITES: Algebra 1A and 1B courses or basic algebra knowledge, including 
basics of linear and quadratic equations and their graphs.  Recommended: Intermediate 
Algebra 2 Part A course. 

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: Understand the basic laws of matter and motion in the physical universe, and 
become familiar with units of measurement. 

ESTIMATED TIME: 30−35 hours. 

MATERIALS NEEDED FOR THIS COURSE 
Data Sheet (DS) #8876 Materials List for Physics: Mechanics (stapled separately) 
Study booklet, Physics: Mechanics, with these data sheets (DS): 
 1040 1041 1042 1046 1044 1043 1045 1047 10 1048 
 734 1049 1050 735 8871 3068 (drills) 8877 (ans) 
Exams: 2409, 8270 (answers), 8873 (review), 8874 (answers 
Physics: Mechanics Lab Supervisor Manual, with these data sheets: 
 8875 8876 

Other materials: 
See DS #8876 Materials List for Physics: Mechanics. 

NOTE TO STUDENT  
You will encounter a number of physics formulas as you do this course.  Keep a list of the 
ones you think are important as your own reference sheet.  You will be asked to use them 
again toward the end of the course. 

A. MATTER, SPACE AND TIME  

 1. READ: DS #1040 Matter and Mechanics in Physics to heading 
“Newtonian Mechanics and Relativity.” _________ 

 2. DEMONSTRATE: 

a) Matter has solidity. ___ 

b) Matter has inertia. ___ 

c) Matter exhibits gravitation. ___ 

d) Show the difference between mass and weight. ___ _________ 
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 3. READ: DS #1040, section “Newtonian Mechanics and Relativity.” _________ 

 4. READ: Look up Newton’s three laws of motion to see exactly what they 
say. _________ 

 5. DEMONSTRATE: Get a globe or a large ball to represent the Earth.  
Imagine a person on the Earth who thinks the Earth is flat.  Show how if 
he walks in what he thinks is a straight path he will eventually discover 
that the Earth can’t be flat after all.  Consider how this is similar to the 
curvature of space in Relativity. _________ 

 6. READ: DS #1040, section “Electricity.” _________ 

 7. DEMONSTRATE:  

a) the property of electricity ___ 

b) charge ___ ____  ____ 

 8. READ: DS #1040, section “Conservation” to the end of the data sheet. _________ 

 9. DEMONSTRATE: 

a) conservation of mass ___ 

b) conservation of charge ___ 

c) conservation of energy ___ 

d) the symmetry assumption ___ _________ 

 10. READ: DS #1041 Space. _________ 

 11. DEMONSTRATE:  

a) one-dimensional space ___ 

b) two-dimensional space ___ 

c) three-dimensional space ___ 

d) how four things need to be specified in order to set up a coordinate 
system in 2-dimensional space. ___ 

e) it takes three measurements to define a location in three-dimensional 
space, once a coordinate system has been established. ___  ____  ____ 

 12. READ: DS #1042 Time. _________ 

 13. DEMONSTRATE: Show time. ____  ____ 

 14. ESSAY: Make up a system of measuring time that has a standard 
different than the day-night cycle of the Earth, and describe it. _________ 



 -3- Data Sheet #1039  First Edition  30 Sep. 11 

B. MOTION AND FORCE 

 1. READ: DS #1046 Accuracy in Mathematical Formulas and 
Measurement.  _________ 

 2. DEMONSTRATE: Show a mathematical formula. _________ 

 3. READ: DS #1044 Units and Conversion to heading “Combined Units.”  _________ 

 4. DEMONSTRATE:  

a) Converting from one basic unit to another basic unit by using the 
correct conversion ratio.  Show how the units “cancel.” ___ 

b) The inverse of a conversion ratio.  Show how rounding can cause 
trouble when finding inverse ratios. ___ _________ 

 5. READ: DS #1044, section “Combined Units” to the end of the data sheet. _________ 

 6. DEMONSTRATE: Show the importance of keeping the units straight and 
carrying them through all the steps when doing conversions. _________ 

 7. DRILL: Make conversions, per step B.7 in DS #3068 Practical 
Applications and Drills for Physics: Mechanics (in the back of your study 
booklet).  (After you have done the drills, you may check the answers in 
DS #8877 Answers for Practical Applications and Drills for Physics: 
Mechanics in the back of your study booklet.) ____  ____ 

 8. READ: DS #1043 Velocity and Acceleration to heading “Velocity.”  _________ 

 9. DEMONSTRATE: Changing position on a linear coordinate system.  Use 
some actual positive and negative amounts of change. _________ 

 10. READ: DS #1043, section “Velocity.”  _________ 

 11. DEMONSTRATE: Show why direction must be taken into account when 
computing velocity. _________ 

 12. DRILL: Compute velocity, per step B.12 in DS #3068 Practical 
Applications and Drills for Physics: Mechanics. ____  ____ 

 13. READ: DS #1043, section “Predicting Position.”  _________ 

 14. DEMONSTRATE: Show how knowing the velocity of an object allows 
you to predict what its position will be at a later time. _________ 

 15. DRILL: Compute final position, per step B.15 in DS #3068 Practical 
Applications and Drills for Physics: Mechanics. ____  ____ 

 16. READ: DS #1043 sections, “Acceleration” and “Accelerating Objects.”   _________ 
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 17. DEMONSTRATE: 

a) positive acceleration from a positive velocity ___ 

b) negative acceleration from a negative velocity ___ 

c) negative acceleration from a positive velocity ___ 

d) positive acceleration from a negative velocity ___ ____  ____ 

 18. READ: DS #1043, section “Computing with Acceleration.” _________ 

 19. DEMONSTRATE: Show an acceleration of 1 meter/sec2, starting from 
zero velocity. _________ 

 20. DRILL: Compute acceleration and velocity, per step B.20 in DS #3068 
Practical Applications and Drills for Physics: Mechanics. ____  ____ 

 21. PRACTICAL APPLICATION: If Vernier or other similar measuring 
equipment is available, measure velocity and acceleration, per step 
B.21 in DS #3068 Practical Applications and Drills for Physics: 
Mechanics. _________ 

 22. ESSAY: Look again at the definition of acceleration in DS #1043 
Velocity and Acceleration, and at the definition of inertia in DS #1040 
Matter and Mechanics in Physics.  What do you suppose is the connection 
between the equations of velocity and acceleration and Newton’s laws 
about mass, force and inertia?  _________ 

 23. READ: DS #1045 Force.  _________ 

 24. DEMONSTRATE: Show force. ____  ____ 

 25. DEMONSTRATE: Show acceleration, per step B.25 in DS #3068 
Practical Applications and Drills for Physics: Mechanics. _________ 

 26. ESSAY: Discuss three examples of forces in equilibrium besides those 
discussed in the data sheet.  State what the forces are and illustrate them if 
possible.  _________ 

 27. READ: DS #1047 Force, Mass and Acceleration.  _________ 

 28. DEMONSTRATE:  

a) F = ma ___ 

b) one Newton ___ ____  ____ 

 29. DEMONSTRATE: Accelerate different masses, per step B.29 in DS 
#3068 Practical Applications and Drills for Physics: Mechanics. _________ 
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 30. DRILL: Compute force, mass or acceleration, per step B.30 in DS #3068 
Practical Applications and Drills for Physics: Mechanics. ____  ____ 

C. ENERGY, WORK AND POWER 

 1. READ: DS #10 Energy. _________ 

 2. DEMONSTRATE: Show energy.  ____  ____ 

 3. READ: DS #1048 Potential Energy.  _________ 

 4. DEMONSTRATE: Show potential energy.  ____  ____ 

 5. READ: DS #734 Kinetic Energy.  _________ 

 6. DEMONSTRATE:   

a) Show how a force acting on an object could either increase or decrease 
the kinetic energy of the object. ___ 

b) Show that the kinetic energy of an object depends on the frame of 
reference it is measured in. ___ 

c) Show one joule. ___   ____  ____ 

 7. DEMONSTRATE: Imagine you steadily (i.e., with a pretty constant 
velocity) lift a book from the floor to a certain height, hold it there for 
one second and then let it drop back to the floor.  On a single sheet of 
paper sketch two graphs side by side, the first one roughly showing the 
amount of potential energy the book has as time goes by (plot the vertical 
scale in joules, and time on the horizontal axis), and the second graph 
roughly showing the amount of kinetic energy the book has during the 
same time.  (Don’t forget that the book is also moving as you lift it.)  Try 
to make the heights of the graphs correspond more or less correctly to 
each other.  (If you wish, you can assume some numbers for mass and 
velocity and plot your graphs with a computer.) _________ 

 8. PRACTICAL APPLICATION: If Vernier or other similar measuring 
equipment is available, measure the swing of a pendulum, per step C.8 
in DS #3068 Practical Applications and Drills for Physics: Mechanics. _________ 

 9. ESSAY: Make a list of 20 examples of energy, labeling examples as 
potential, kinetic and other (e.g., heat).  _________ 

 10. DRILL: Compute kinetic energy, per step C.10 in DS #3068 Practical 
Applications and Drills for Physics: Mechanics. ____  ____ 

 11. DRILL: Compute increase or decrease in kinetic energy, per step C.11 in 
DS #3068 Practical Applications and Drills for Physics: Mechanics.  ____  ____ 
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 12. READ: DS #1049 Force, Work and Energy.  _________ 

 13. DEMONSTRATE: W = F  d.  Show how a force operates on a mass, and 
how you could measure the effect in either metric or customary units. ____  ____ 

 14. DEMONSTRATE: Show the relationships between work, force and 
distance:  

a) when pushing or dragging an object horizontally against friction. ___ 

b) when accelerating an object in free space. ___ 

c) when lifting an object upward against gravity. ___ 

d) when accelerating an object upward against gravity and letting it go.  
Account for both its potential energy and kinetic energy throughout its 
motion. ___ _________ 

 15. DRILL: Compute increase or decrease in velocity and change in kinetic 
energy, per step C.15 in DS #3068 Practical Applications and Drills for 
Physics: Mechanics.  ____  ____ 

 16. PRACTICAL APPLICATION: If Vernier or other similar measuring 
equipment is available, compare work done per step C.16 in DS #3068 
Practical Applications and Drills for Physics: Mechanics. _________ 

 17. READ: DS #1050 Units and Formulas.  _________ 

 18. DEMONSTRATE: Write a formula for work in joules if force is given in 
newtons and distance is given in feet.  Write a formula for work in joules 
if force is given in pounds and distance is given in centimeters.  ____  ____ 

 19. READ: DS #735 Work and Power.  _________ 

 20. DEMONSTRATE: P = W/t ____  ____ 

 21. DEMONSTRATE: Show 1 watt. _________ 

 22. DRILL: Compute work and power, per step C.22 in DS #3068 Practical 
Applications and Drills for Physics: Mechanics.  ____  ____ 

 23. DRILL: Solve problems, per step C.23 in DS #3068 Practical 
Applications and Drills for Physics: Mechanics, using the data and 
formulas learned in the course.  Note: Some of these problems are quite 
challenging.  Make a good effort to understand and solve each one before 
resorting to the answer sheet.  Then work through and be sure you 
understand the answer sheet solution. ____  ____ 
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 24. DRILL: Make up and solve two realistic problem situations, one that 
requires the use of the work formula, and one that requires the use of the 
power formula.  Write these up neatly and turn them in.  Supervisor pass. ____  ____ 

 25. PRACTICAL APPLICATION: If Vernier or other similar measuring 
equipment is available, compare the work and power per step C.25 in 
DS #3068 Practical Applications and Drills for Physics: Mechanics. _________ 

D. APPLICATIONS 

 1. READ: DS #8871 A Format for Writing Scientific Reports. _________ 

 2. PRACTICAL APPLICATION: Design, set up and carry out a set of 
demonstrations that illustrate five of the laws you have learned on this 
course.  Your demonstrations should be quantitative.  If Vernier or other 
similar measuring equipment is available, use it to record your 
measurements with a computer.  When you have tested each 
demonstration, carry it out for the supervisor.  Then write a complete 
report on each demonstration, explaining the law involved and how it is 
illustrated.  You will be passed on the basis of your understanding of the 
materials of this course, the clarity of your demonstrations, and the clarity 
of your reports.  Supervisor pass. ____  ____ 

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 ___________________________  
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