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Welcome to AP Physics! 
   
Hello!  Welcome to AP Physics.  This course will delve deep into the study of motion, everything from tennis balls 
to electrons to energy.  Whether you have signed up for 1or C.  We intend to hit the ground running. Your effort 
will have a large impact on your initial success 
 
You will be given a quiz on this material shortly after your return to school. You will need to score higher than an 
80% on that to continue in this class.  To be prepared, master all of the material given in this packet.   
 
Students who have taken AP Physics 1 who are continuing on to AP Physics C have already completed this 
assignment and do not have to repeat it.  At the end of this assignment are selected video introductions/review of 
basic concepts of calculus that will used in the AP Physics C course. Incoming AP Physics students who are 
concurrently learning calculus are encouraged to review this material. Calculus will not be needed for the AP Physics 
1 course.  
 
Please put all answers on the answer sheet provided at the end and submit this answer sheet on the first day of 
school.   
 
Looking forward to seeing you on the first day of school! 
Sincerely,  
Mr. Silver and Dr. Jones 
 
Part 1: Geometry/ Trig Review 
 
Consider the right triangle pictured below:  

 

Using the lengths of the sides of right triangles such as the one above, the trigonometric functions can be defined in 
the following way:  
 

a2 + b2 = c2 

javascript:ScrollingPopup('http://www.sparknotes.com/math/geometry2/specialtriangles/terms/term_15.html',%20'71a766b588',%20'500',%20'500')
javascript:ScrollingPopup('http://www.sparknotes.com/math/trigonometry/trigonometricfunctions/terms/term_8.html',%20'fadccc09e0',%20'500',%20'500')


  

sin(A) = =  

    

 

cos(A) = =  

    

 

tan(A) = =  

 
Determine the unknown length of these triangles using the trig functions and/or the Pythagorean Theorem. Show 
your work on a separate sheet of paper:      
 
1.  Determine AB    
 

 
 
2. Determine AC 
 

  
 
3. Determine the hypotenuse (AB) 

 
 
If you need to find an angle, you can use arcsin, arccos and arctan.  For instance, if you are given this triangle: 
 
  

 
 

5m 
3 m 
 





 

Solve the angle, .  You know that sin  = 3/5, so in your calculator type: 
2nd sin which looks like sin-1 (3/5) enter. This will give you 36.87 degrees. You can do the same with cos and tan. 
 
4. An airplane takes off 200 yards in front of a 60 foot building. At what angle of elevation must the plane take off 
in order to avoid crashing into the building? Assume that the airplane flies in a straight line and the angle of 
elevation remains constant until the airplane flies over the building.  

 

5.  A 14 foot ladder is used to scale a 13 foot wall. At what angle of elevation must the ladder be situated in order to 
reach the top of the wall?  

 

 
6. A ramp is needed to allow vehicles to climb a 2 foot wall. The angle of elevation in order for the vehicles to safely 
go up must be 30o or less, and the longest ramp available is 5 feet long. Can this ramp be used safely?  
 

 

 
 
Part 2: Unit Conversions 
 
It is important to be able to convert from one unit to another and to be able to perform dimensional analysis.   
 

Factor Prefix Symbol 

109 giga G 

106 mega M 

103 kilo K 

10-2 centi c 

10-3 milli m 

10-6 micro  
10-9 nano n 

10-12 pico p 

 
1 meter = 39.37 inches  12 inches = 1 ft  1 pound = 4.448 newtons 
 
A good way of doing conversions is by setting up an algebraic equation. For instance, let’s say that I want to convert 
20 inches to nanometers. 
 




















meters

nanometer

inches

meter
inches

9^10

1

37.39

1
20 5.08 x 108 nanometers 



 
You can see that the inches and meters cancel out, leaving you with nanometers 
7. How many inches are in 48 centimeters? 
8. How many centimeters are in 48 inches? 
9. How many inches are in 28nm? 
10. How many pounds are in 600 Newtons? 
11. How many Newtons are in 3.07 pounds? 
 
You should also know that sometimes we have a unit which is actually a substitution for many units.  For example, 
we know that  
F = ma.  (force = mass x acceleration).   
If you had a prior physics course, you know that the unit of force is measured in Newtons.  But, from the equation, 
F= ma, we see that the units of force should be the mass unit (kg) multiplied by the acceleration unit (m/s2) 
That means that a Newton is actually equal to a kgm/s2. 
Now try figuring out these units. 
 
12. A Joule is a measure of energy.  What is a Joule equal to (in terms of kg, m, and s?)  HINT: KE = ½ mv2 and 
PE = mgh. 
13. If momentum = mv, what is the unit of momentum? 
14. Here’s a harder one, in terms of Newtons (and other units like kg, m,s) solve for what a Joule is. 
 
Part 3: Ratios 
Often the relationships of numbers lets us understand what these equations mean. Lets say that we push a block of 
mass m with a force of F and it accelerates with a value of a.  
15. If we push another block with mass 2m, how much force is needed to have the same acceleration, a? 
16. What if we now push a block of mass 3m with a force of 2F.  What will the acceleration be? (in terms of a, like 
2a, 0.5a, etc) 
17. KE = ½ mv2.  How much would the kinetic energy of an object change if it has 3 times the initial velocity? 
18. KE = ½ mv2.  How much would the kinetic energy of an object change if it has 4 times the initial velocity and 
we added on 4 times the mass? 
 
Part  4: Working with variables: 
19. Given  Gm1m2/r2  =  m1v

2/r  , solve for v in terms of the other variables. 
 

20. Given x = vit+ ½ at2  , solver for a in terms of the other variables. 
 
Part 5: Basics Physics Concepts 
This web site is a useful reference that will help familiarize you with some of the basic concepts of physics. This will be 
helpful especially if this AP Physics class is your first physics class. You may also want to explore this as well as other 
introductory website: http://www.physicsclassroom.com/Class/ 

 
Click on:1-D Kinematics, then click on: b.  Scalars and Vectors 
Read through this section and answer the following. 

21. Which of the following are vectors?  List all that apply. 
a. 16 mi/hr    b. 4 m east  c. 47 kg    d. 18 s  e. 8 m/s2, up   f. 19 km/hr, south 
 
Click on: Distance and Displacement  (Still in Lesson 1) 
Read through Describing motion in words – Distance and Displacement 
Quick Quiz:   Skier  
22. Find the distance traveled from point A to B to C. 
23. Find the displacement from A to B to C. 
 
Click on: Speed and Velocity (Still in Lesson 1) 

http://www.physicsclassroom.com/Class/


Read through Speed and Velocity 
Quick Quiz:  Football coach        
24.  Find the average speed from A to B to C. 
25. Find the average velocity from A to B to C.   
 
 
 
Click on:  Acceleration (Still in Lesson 1)     Read through Acceleration 
*Which car or cars (red, green, and/or blue) are undergoing an acceleration?   
*Which car (red, green, or blue) experiences the greatest acceleration? 
*Consider the position-time graph at the right. Each one of the three lines on the position-time graph corresponds 
to the motion of one of the three cars. Match the appropriate line to the particular color of car. 

 
Click on: Position-time Graphs (located beneath animation) 
Read through The meaning of shape of a p-t graph  
 
Click on: The meaning of slope of a p-t graph (at the bottom of the page) 
Read through The meaning of slope of a p-t graph 
 
Draw a position-time graph and a velocity time graph for each of the following cases: 
26. A car moves to the right at a constant velocity 
27. A car moves to the right at an increasing speed 
28. A car moves to the right at a decreasing speed     
 
Click on: The meaning of slope on a v-t graph 
Read through The meaning of slope of a v-t graph 
Use the graph in Check your understanding to answer the questions. 
During what time interval is the rocket 
29. moving away from its starting position?  
30. accelerating positively?  
31. not moving?       
32. changing direction?        
33. slowing down?      

 
  
Click on: Determining the slope on a v-t graph 
Read through Determining slope on a v-t graph 
Click on: Determining the area on a v-t graph 
Read through Determining area on a v-t graph 
   
Use the graph below to answer the questions. 
34. Find the velocity at 2 seconds.  
35. Find the position of the object at 4 seconds. 
36. Find the acceleration of the object at 6 seconds 
37. When is the object accelerating?   
38. Find the displacement of the object at 6 seconds.  

       
10                                                  

vel 
(m/s)      5 
 

0 time (s)  
         2     4      6      8      10      12



 
AP Physics Summer Assignment Answer Sheet 
 
Name: ___________________________                 Date:__________________ 
   
Course:_____________________________              Period: ________________  
 
 

1 2 3 4 5 6 7 8 9 10 
 
 
 
 

11 12 13 14 15 16 17 18 19 20 
 
 
 
 

21 22 23 24 25 26 27 28 29 30 
 
 
 
 

31 32 33 34 35 36 37 38 
 
 
 
 

  

 
  



 
Summer Assignment Answer Sheet #2                                       Name:  ________________________ 
 
 
Make a graph of this data and find the slope of the best linear fit. Note that the best linear fit does not 
necessarily have to go through all or even any of the plotted data points. 
 
 

Distance 
(meters) 2.2 3.9 6.3 8.5 9.8 12.2 13.8 15.8 
Time 
(Seconds) 1 2 3 4 5 6 7 8 

 

 
 
 
 
SLOPE :     
 
 
______________________________________________________________________________ 
Selected video Introduction/Review of  basic Calculus only for incoming AP Physics C Students.  

1. Mechanical Universe – Introduction to Derivatives  

https://www.youtube.com/watch?v=szCChCc58dg&feature=youtu.be 

 

2. Mechanical Universe – Introduction to Integrals 

https://www.youtube.com/watch?v=w6ynSbzPhjc&feature=youtu.be 

3. Basic Rules for Derivatives: 

https://www.youtube.com/watch?v=rRphiUtRKcY 

 

4. Using the Derivative to find the slope of a line 

https://www.youtube.com/watch?v=GMAarZGG5y4 
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