
AP Physics C   2018-2019 

Welcome to the most rewarding and challenging course you will take during your high school career.  

You will be learning many valuable skills that will translate to numerous college majors and eventually 

your careers as well. The most important of which is how to think conceptually at a very high level. 

AP Physics C requires a large amount of time and energy. We will cover close to 25 chapters as we 

prepare for the 2 AP Physics C exams you can take in May. We will not take any days off. If you miss 

days, or arrive 10 minutes late each morning, you are in the wrong class.  

You are expected to complete a summer assignment that will help review some of the physics topics we 

will cover to begin the year.  It will also introduce/review some of the calculus skills we will be 

incorporating. This is due The First Day of School!! It will be collected for a grade, and will be a 

significant portion of your 1st quarter grade. There will also be a quiz on the first day of school. 

 

Summer Assignment 

 Due Thursday August 16.  

1. Read Chapter 1 in the textbook. Complete Problems #1, 5, 8, 10, 18, 23, 30, 35, 45 on notebook 

paper. 

2. If you have not taken Calculus- Complete the Intro to Calculus packet, and solve any problems in it.  

3. Read Chapter 2 in the textbook. Complete Questions #1, 5, 8 and Problems # 1, 5, 8, 15, 20, 27, 31, 37, 

41, 45, 51, 58, 63, 69, 70, 80, 101 on notebook paper.  

4. Study for a quiz over conversions, dimensional analysis, and 1-Dimensional Motion.  (The calculus 

topics will not be on the quiz) Quiz on Thursday August 16.  

 

 

 

 

 

 

 

 



Introduction to Calculus  

In calculus, the derivative is a measure of how a function changes as its input changes. Loosely speaking, 
a derivative can be thought of as how much one quantity is changing in response to changes in some 
other quantity; for example, the derivative of the position of a moving object with respect to time is the 
object's instantaneous velocity. The derivative of the velocity of a moving object with respect to time is 
the object’s acceleration.   

Derivatives of elementary functions 

Most derivative computations eventually require taking the derivative of some common functions. The 
following incomplete list gives some of the most frequently used functions of a single real variable and 
their derivatives. 

 if 

 

where r is any real number, then 

 

wherever this function is defined. For example, if , then 

 

and the derivative function is defined only for positive x, not for x = 0. When r = 0, this rule implies that 
f′(x) is zero for x ≠ 0, which is almost the Constant Rule. Basically the derivative of a number is zero.  

 

Notation for differentiation  

Leibniz's notation 

The notation for derivatives introduced by Gottfried Leibniz is one of the earliest. It is still commonly 
used when the equation y = f(x) is viewed as a functional relationship between dependent and 
independent variables. Then the first derivative is denoted by 

 

and was once thought of as an infinitesimal quotient. Higher derivatives are expressed using the 
notation 
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for the nth derivative of y = f(x) (with respect to x). These are abbreviations for multiple applications of 
the derivative operator. For example, 

 

With Leibniz's notation, we can write the derivative of y at the point x = a in two different ways: 

 

Leibniz's notation allows one to specify the variable for differentiation (in the denominator). This is 
especially relevant for partial differentiation. It also makes the chain rule easy to remember:[7] 

 

 

Derivatives of polynomial functions 

For functions with more than one term, such as f(x)= x3-4x+5, take the derivative of each term 
individually.  

Practice Problems. 

Find the derivative of the following functions 

1. f(x) = 9 
2. y = 4x 
3. f(x) = 0.8x – 4 

4. 𝑓(𝑥) =  √4𝑥 

5. 𝑓(𝑥) =  √3𝑥
3

 
6. f(t)= -2t2+3t-6 
7. f(x) = x2 – 4x3 
8. y = t2 +2t – 3 

9. 𝑓(𝑥) =
1

𝑥8 

10. f(x) = 2x3-4x2+3x 
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Second Derivatives 

A second derivative is simply taking an additional derivative of a function. In other words, it is the 
derivative of the first derivative.  

f(x)    f(x) = x2 – 8x +3 

f’(x) = rxr-1   f’(x) = 2x - 8 

f’’(x) = r(r-1)xr-2   f’’(x) = 2 

 

 

Practice- Find the second derivative of the following functions. 

1. f(x) = 3x 

2. f(x) = x3 – 4x2 +8x – 1 

3. y = √3𝑥
3

 

4. y = 9x6 – 4x5 + 3x2 +8 

5. 𝑓(𝑥) =
1

4𝑥4 

 

Derivative Tests 

The first derivative test is used to determine whether inflection points are maximums or minimums. 

1. Take a derivative of a function. 

2. Find the critical points. 

3. Check the values on each side of the critical point. 

 

Ex.  f(x) = -x2 + 4x 

 Steps 

a. Take the derivative…………..      f’(x) = -2x +4 

b. f has a critical point at 2, since f’(0) = 0. 

c. When x < 2 in f’(x) then f’(x) is positive, when x > 2 in f’(x) then f’(x) is negative. 

d. When x goes from negative infinity to 2 in f (x) then f (x) is increasing, when x goes from 

2 to positive infinity in f (x) then f (x) is decreasing. 

e. So there must be a maximum at x = 2. 

The second derivative test makes determining maxima and minima even easier. 



Rules 

1. If the 2nd derivative is positive, the critical point is a minimum. 

2. If the 2nd derivative is negative, the critical point is a maximum. 

3. If the 2nd derivative is zero or not defined, use the first derivative test. 

4. Hope the 2nd derivative is positive or negative!   

Ex.  

f’’(x) = -2, so there is a maximum at the critical point x = 2.  

 

Practice- Find any maxima or minima. 

1. F(x) = 12x3 – 6x  

 

 

2. F(x) = -9t2 – 2.5t + 6 

 

 

 

Integrals or Antiderivatives 

The fact that the derivative of is equivalent to the statement that the  

antiderivative of .  

This means that the antiderivative of .  

(The c is a different c in each antiderivative; it is there to signify that you can add any constant to 

an antiderivative and get another one.) These are indefinite integrals. 

 

We can apply this to each term in a polynomial, and find its antiderivative. 

Thus, the antiderivative of 

3x3 - 4x2 - x + 7 



is  

 

Definite Integrals 

   

Where F(x) is the integral/antiderivative of f(x).  

 

 

 

 

 

  

Here’s the integral, 

                                         

 



 

 

Practice 

1. ∫ (𝑥 + 5) 𝑑𝑥
6

3
 

 

 

2. ∫ (𝑡3 − 3𝑡2 + 8𝑡)𝑑𝑡
4

1
 

 

 

3. ∫
1

𝑥3

𝑑

0
𝑑𝑥 

 

 


