
AP Physics C      Name: __________________ 

Summer Assignment  

Tuscarora High School 2014-2015  
 

I. The attached pages contain a brief review, hints, and example problems.  It is hoped that based on your previous 
math knowledge and some review, this assignment will be an exercise and a means to brush up before school 
begins in the fall.  Please read the text and instructions thoroughly. 

II. Text Book:  Serway & Jewett Physics for Scientists and Engineers 9th Edition 

A. Read Chapter 1 and Chapter 2: 

B. Do Chapter 2:  

1. Conceptual Questions (pg. 50) # 3, 4, 5, 6 

2. Problems (begin on page 51) # 3, 10, 11, 13, 51, 53, 85 

III. Packet: the following pages contain 30 questions. Complete all of these on a separate sheet of paper box or circle your 
final results/answers for each part and record them in the booklet.   

IV. Your solutions should be completed on a separate sheet of paper.  This assignment  is due the second Wednesday 
of school (September 10, 2014) 

V. SHOW ALL OF YOUR WORK!!!!! 

VI. What if I don’t get all the problems or don’t understand the instructions? 

A. Simply do the best you can, but show some work / effort in order to receive credit. 

B. Discuss with your classmates.  You should work together whenever possible on this assignment.  This in no 
way means that two assignments should be or look exactly the same; however, you may consult on ideas and 
methods of approaching the problems with other members of the class. 

C. If you are still stuck you may e-mail me at marissa.espina@lcps.org or marissa.espina@gmail.com (my LCPS 
e-mail will change in the middle of the summer) and I will do my best to point you in the right direction. 

VII. If you are interested, here are a couple of good books to take a look at this summer: 

A. The God Particle by Leon Lederman 

B. E=mc2 by David Bodanis 

C. The Pinball Effect by James Burke 

D. Everything and More: A Compact History of Infinity by David Foster Wallace 

E. A Short History of Nearly Everything by Bill Bryson 
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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 
  

sin(A) = =  

    

 
 

cos(A) = =  

    

 
 

tan(A) = =  
 
Find the other lengths of these triangles (problems 1 and 2) using the trig functions and/or the 
Pythagorean Theorem. Show your work on a separate sheet of paper:  
 

1.          2.  
   

 
3. Find the hypotenuse:    
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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?  
 

 

 
 

Quadratic Formula Review 
 

When you have to solve a trinomial, you will often want to use the quadratic formula.   
 
Given a quadratic equation ax2 + bx + c = 0, the solutions are given by the equation 

x =  
    

 
Solve the following equations and show your work.  If you have the quadratic formula program 
on your calculator, you may use it.  But remember, I can’t award partial credit for work that I can’t 
see. 
 
7.  Solve for x: 3x2 - 14x + 8 = 0 
 
 
8.  Solve for x: 4x2 - 1 = 0 
 

9.  Solve for x: 4x2 + 28x = - 49 
 
 
10. Solve for x: 2x2 + 5x + 4 = 8 
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Fraction Review 

When adding and subtracting fractions, you need to find the lowest common dominator.   
Example: 
 

 

 

 

 

Try these. Show your work. 

11.    

 

12.  
 
 

13.    
 

Density Review 
In physics, density functions are often used for charge densities, mass densities and current densities.  
Density is a measure of stuff per unit space.  The one you are most familiar with is mass density is 
mass/volume.  You can also have one and two dimensional densities. 

Linear mass density  l= 
l
m  (mass/length)   

Surface mass density  s = 
A
m  (mass/ area) 

Volume mass density  r = 
V
m  (mass/volume) 

You can also replace the mass (m) for charge (q) to determine charge densities or current (I) to 
determine current densities.  
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Volume of a sphere: 
3
4 pr3 

 
Surface area of a sphere: 4pr2 

 
Volume of a cylinder= pr2h 
 
Surface area of a cylinder: 2prh (for the sides) + 2pr2 (for the ends) 
 
 
14. An iron sphere has a mass density of r = 7.86 x 103 kg/m3.  If the sphere has a radius of 0.5 m, how 
much mass does the sphere contain? 
 
15. A sphere made out of material x has a mass of 5 kg and has a radius of 4m.  How much mass does 
a sphere of the same material with a 3 m radius have? (hint: since they are the same material, they 
have the same density) 
 
16. A sphere made out of material y has a mass of 6 kg and has a radius of 3m.  How much mass does 
a cylinder of the same material with a 4 m radius and a 2 m length have?  
 
17. A conducting sphere of radius 4m has 4m C (m = 10-6) of charge distributed on its surface 
(meaning only surface area).  Find the surface charge density. 
 
 

Systems of Equations Review 
 

Now let’s look at some simultaneous equations.  There are a few ways to solve these problems.  Take 
a look at this example: 
Solve for x and y: 
5x -2y = 15 
7x – 5y = 18 
 
Solution 1 You can graph the equations by solving for y.  y = 5x/2 -15/2 and  
y = 7x/5 -18/5 and the solution is the point of their intersection.  Try it out, you should get (3.54, 
1.36).  
 
Solution 2 The way that you were first taught to solve systems of equations was probably to do 
substitution; solve one variable in terms of the other and then substitute it in. This is most useful for 
simple equations. 

If you solve for y in the first equation, you will get y = 
2

15
2

5
−

x  

Then substituting in y for the second equation, you find x = 3.54 
Then by substituting x in for any of the above equation, you can find y =1.36 
Check your answer by substituting your answers into the other equation; it should solve both 
equations.   
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On a separate sheet of paper, solve these problems using solution 2 and check your answer. 
 
18.  5x + y = 13 
 3x = 15 – 3y 
 
19. 2x + 4y = 36 
 10y – 5x = 0 
  
20.  2x – 4y = 12 
 3x = 21 + 6y   

 
21.  10x + 7y = 49 
 10y – x = 70 
 
22.  2x + 9y = 0 
 3x + 5y = 1 

 
 
Solution 3: Another way to solve these systems of equations is to put them on top of each other and 
algebraically manipulate them. 
 
5x -2y = 15 
7x – 5y = 18 
 
Our goal is to cancel one variable out by performing some operation with the equations (addition, 
subtraction, multiplication and division). For instance, if we multiply the top equation by 5 and the 
bottom by 2, we can get the top and bottom equations to have the same y term.  

1. Rearrange each equation so the variables are on one side (in the same order) and the constant 
is on the other side.  

2. Multiply one or both equations by an integer so that one term has equal and opposite 
coefficients in the two equations.  

3. Add/Subtract/Multiply/Divide the equations to produce a single equation with one variable.  
4. Solve for the variable.  
5. Substitute the variable back into one of the equations and solve for the other variable.  
6. Check the solution--it should satisfy both equations. 

5(5x -2y = 15) 
2(7x – 5y = 18) 
 
25x -10y = 75 
14x -10 y = 36 
 
Now let’s subtract the two equations (you can also add, multiply or divide them depending on what 
you need) 
 
      25x -10y = 75 

- (14x -10 y = 36) 
-------------------- 

    11 x          = 39 
           x = 39/11 = 3.54 
 
Then substitute that in for one of the equations above and find y = 1.36 
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Solution 4 Finally, you can do this in your calculator!   
 
Solve these problems using Solution 3 (show work on separate sheet of paper).  Hint: first make sure 
that each equation reads like Ax + By = C where the x’s and y’s are in the same order and the 
constant is on the right side. For instance, rewrite 3x + 7 = 2y as 3x -2y = -7.  Also, x = 9 can be 
understood as 1x + 0y = 9. 
 
23.   4x -4y = -4 
 3x +2y = 12 
 
24. 2x- 5y = 9 
 y= 3x – 7   
 
25.  2x + y = 5 
      3x = 6 
 

26.  2y - 3x = 7 
 5x = 4y - 12 
 
27.  4y - 5 = 20 - 3x 
 4x – 7y + 16 = 0 
 
28. 2y = 16 + 4x 
 3x + 5y = 27 
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Introduction to Calculus 
 
 
 
 
Let’s start by looking at a graph of  
position as a function of time  
(x vs. t). 
 
 

 
 

 
We know that we can find the average velocity 
between two points (t1 and t2) by finding the slope of 
the line connecting those two points. 
 
This approach, however, does not give us a very 
accurate representation of the instantaneous velocity at 
every point in between t1 and t2.   
 
 
 
In order to find the instantaneous velocity at any point 
on our line (t3), we must make the time interval very 
small.  There are several approaches we can take to  

               accomplish this.  First, we can find the slope of the   
              tangent line at t3.  A second approach could be to take  
              the limit as 0t∆ → .  
 

 
 
 

0 0

( ) ( )lim lim
t t

x x t t x tslope
t t∆ → ∆ →

∆ + ∆ −
= =

∆ ∆  

 
 

 
 

 
 
 

x (t) 

t x (t) 

t t1 t2 

xt1 

xt2 

Slope = 
2 1

2 1

t tx xy x v
x t t t

−∆ ∆
= = =

∆ ∆ −
 

x (t) 

t t3 

x (t) 

t Δt Δt t 

x (t) 

Δt 

x (t) 

t 

xt 

xΔt 

xt xt 

xΔt xΔt 
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The procedure described above is known as a derivative.  The “trick” or short cut to solving 
derivatives is; 
 
if ( ) nx t at= , where a is a constant and n is any positive or negative number (integer or fraction), then 

the derivative of x with respect to t is 1ndx nax
dt

−= . 

 
Rules: 
 
If x(t) is a polynomial or algebraic function of x, we apply this expression to each term in the 
polynomial. 
 

Ex. if 3( )x t at bt= + , then
3

2( ) ( ) 3dx d at d bt at b
dt dt dt

= + = +  

Ex. if 2( ) 3 10x t t t= − , then ( )2 23 10 3 10 6 10dx d d dt t t t t
dt dt dt dt

= − = − = −  

 

If x is a constant, then 0dx
dt

= . 

 

Ex. if ( ) 4x t = , then 0dx
dt

= . 

(more rules to come) 

29. John is traveling to work in traffic on morning and is very bored.  He decides to take measurements 
along his route to pass the time.  John finds out that his motion can be explained by the 
relationship, 3 21

2( ) 3 20x t t t= − + .  John needs your help in determining how fast he was traveling 3 
seconds into his trip. 

a. Using a full sheet of graph paper, carefully draw a graph of 3 21
2( ) 3 20x t t t= − + . 

b. Draw a best fit curve of your graph. 

c. Using your graph, find John’s average velocity for the first six seconds of the trip.  Do this 
by connecting the zero second mark and the six second mark on your graph with a straight 
line and calculating the slope of that line.  The slope will be the average velocity. 

d. Repeat this again for the one to five second interval and two to four second interval. 

e. Now find John’s instantaneous velocity at three seconds by drawing a line tangent to the 
curve at that mark and finding the slope of that line. 

f. Using differential calculus, find the derivative of the equation mapping John’s trip.  Plug 3 
seconds in for t and record your answer.   

g. Compare this answer to the instantaneous velocity found graphically and the three average 
velocities. 
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30. Find the derivative of the following functions.  

(note: , ,  and o oy v a are constants) 

a. 21
2( ) o oy t y v t at= + +    

 

From your answer, the first derivative of position is equal to ______________. 

 

b. ov v at= +  

 

From your answer, the first derivative of velocity is equal to ______________. 

 

c. Find the derivative of your answer from part a. 

(Taking the derivative of an equation twice is known as a second derivative.)   

 

From your answer, the second derivative of position is equal to ________________. 
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