
AP Physics C Summer Work 

 

Welcome to AP Physics C! 

We’re going to go through some math (and a couple other things) that will be useful for us in the coming 

year.  Don’t stress over this!  It will just help us if we can tackle some of this beforehand, and I will be 

available (by email or by providing you with videos).  We will of course be able to discuss this live when 

school starts. 

There are two items for summer work.  If you have the time and energy to do both, great!  If not, start 

with the one that sounds most helpful/interesting to you, and then you can always try the other one if 

you have more time. 

1. Math and Miscellaneous 

This includes calculus and is intended to help get your math skills ready.  I can help you with learning 

the necessary calculus if you haven’t had it yet.  This item includes: 

a. Math notes 

b. Email/video support from me over the summer (please let me know about any items 

you need help on!  tsengm@maryvale.com) 

c. The worksheets following this page 

 

2. Free “On-Ramp to AP Physics C: Mechanics” EdX course (https://www.edx.org/course/on-

ramp-to-ap-physics-c-mechanics) 

This does not require calculus, only algebra, trig, and vectors.  However, it does use a lot of deep 

analytical thinking and will introduce you to momentum, which we didn’t get to in Honors Physics 

this past year.  This course was written by a senior AP Physics teacher who has been a Reader 

(grader for the exam) for many years and actively teaches College Board training courses for other 

AP teachers.  This is a self-paced course with an end date of Sept. 15.  

https://drive.google.com/open?id=1OjJhET07SIVpxuJOM6vXVD8f9_rqil2m
mailto:%20tsengm@maryvale.com
https://www.edx.org/course/on-ramp-to-ap-physics-c-mechanics
https://www.edx.org/course/on-ramp-to-ap-physics-c-mechanics


Math and Miscellaneous for AP Physics C 

 

Instructions: Read through my math notes (provided in separate file), then try these problems.  Show 

your work, and make sure it is easy to read and follow!  Please email me with any questions 

(tsengm@maryvale.com).  I’ll be happy to help you.  In addition, there are some calculus videos 

available here: https://www.numerade.com/courses/, here 

https://www.khanacademy.org/math/differential-calculus, and here 

https://www.khanacademy.org/math/integral-calculus. 

 

    

  

mailto:tsengm@maryvale.com
https://www.numerade.com/courses/
https://www.khanacademy.org/math/differential-calculus
https://www.khanacademy.org/math/integral-calculus


Unit Conversions 

1. Convert 2.67 X 10-4 m to mm 

2. Convert 14 km/hr to m/s 

3. Convert 3,470,000 s to s 

Dimensional Analysis 

4. Determine which of the following is dimensionally correct (assume the variables are being used 

for their typical quantities: v is velocity, t is time, a is acceleration, d is displacement, F is force, G 

is the universal gravitational constant, m is mass, r is distance) 

a. v = v0t + a 

b. d = v0t2 + ½at2 

c. F = Gm1m2/r2 

 

5. A newton per kilogram is equivalent to which of the following units? 

a. s2 

b. kg-m/s 

c. m2/kg 

d. m/s2 

e. kg/s2 

Vectors and Scalars 

6. An airplane flies with a velocity of 750 km/hr, 30 deg south of east.  What is the magnitude of 

the plane’s eastward velocity? 

 

7. A motorboat, which has a speed of 5.0 m/s in still water, is headed east as it crosses a river 

flowing south at 3.3 m/s.  What is the magnitude of the boat’s resultant velocity? 

 

 

 

 

 

 

 

  

Motorboat’s velocity 

River’s velocity 

Resultant velocity 



Dot Product 

8. Find the dot product of the following vectors, and the angle between the vectors: 

1,2,3A =   

3,2,1B =   

 

Cross Product 

 

 

9. Find the cross product of the following vectors: 

0,2,0A =   

2,0,0B =   

 

10. Just for fun: What do you get when you cross a rock climber and a mountain goat? 

  



Calculus 

 

Derivatives 

 

11. Find the following derivatives: 

a. y = x2 

b. u = x6a (assume “a” is a constant) 

 

12. Find the following derivatives with respect to x: 

a. y = 4x3 

b. f(x) = 12x2 

c. 3( 3 ax ) 

 

13. Find the following derivatives 

a. 4( 3 2 )
d

x x
dx

− +  

b. 2.5(5 2)
d

z
dz

−  

 

14. Find the following derivatives with respect to the input variable: 

a. y(x) = 3sin(3x) 

b. f(x) = cos(-2x) 



 

15. Find the following derivatives 

a. y = e3x 

b. f(x) = ln(6x) 

 

16. Find the derivative of y = sin(3x2) 

 

17. Find the following derivatives 

a. y = cos(5x3-2x) 

b. f(x) = [3x2 + cos(x)]3 

c. f(t) = 8e-t/4 

d. y = ln(6x4) 

 Integrals 

“Being kidnapped and abused by the undead was worse than calculus, but not by a wide margin” –

Thomm Quackenbush 

18. Find the following integrals 

a. 3( 2 9)x x dx− +  

b. 3dy  

 

19. If y’ = 6t, determine the function y, given that y = -2 when t = 0. 

 

20. Find the following integral: 
4

3

2
( 2 9)

x

x
x x dx

=

=
− +  

 

21. Evaluate the following: 

a. 
3

2

0
6

t
t dt

=  

b. Find the area under the graph of y = x2 from x = 0 to x =  

 

22. Find the following integrals: 

a. y’ = 9 cos(3x).  (Find y) 

b. f’(x) = 2 sin(2x).  (Find f(x)) 

c. y’ = -4 sin(4x) 

d. f’(x) = 12 cos(6x), f(0) = 0 

 

23. Find the following integrals: 

a. 
4

2 3
dx

x −  

b. 3 xy e =  

c. 2( ) (6 4 )xf x e dx= −  



d. 
3

4

4

2 3

x
dx

x +  

Physics Application 

Yay!  Now we can put our knowledge to work and do the fun stuff. 

24. The velocity of a particle as a function of time is given by the equation u(t) = 3t2.  The particle 

starts at position 0 at time 0. 

a. Find the slope of the velocity-time graph as a function of time.  This gives you the 

particle’s acceleration function. 

b. Find the area under the velocity-time graph as a function of time.  This gives you the 

particle’s position function. 

 


