
Letter to incoming AP Calculus AB students 

Congratulations on enrolling in AP Calculus AB! This fast-paced, rigorous course requires dedication 

and active participation. My goal is to help you build a strong calculus foundation and achieve a great AP score. 

I expect your best effort, and in return, I will provide the instruction, support, and encouragement needed for 

success. Your achievement is a team effort between you, your parents, and me. Remember, it’s not student vs. 

teacher—it’s student and teacher vs. the AP test. Stay focused, work hard, and let’s make this a great year! 

Mathematics is more than just numbers—it builds problem-solving skills and discipline that will benefit 

you far beyond this class. To succeed in AP Calculus AB, you’ll need a solid grasp of key concepts from 

Algebra, Trigonometry, and Geometry. This packet is here to help you review and refresh those skills, so you 

feel confident going into the course. Take the time to identify any areas that need extra attention and strengthen 

them now. While not required, I highly recommend completing the packet before Wednesday, August 6, 

2025—I want you to start the year feeling prepared and ready to succeed! 

Clear communication of your work and thought process is essential in this class, especially on the AP 

exam. To help you develop this skill, here are the expectations for how your work should be shown on both 

practice assignments and assessments. Start applying these standards in your summer packet to better prepare 

for AP Calculus AB next year. 

Work Submission Expectations 

A.  Complete all problems on separate sheets of paper. 

B.  Clearly number and label each problem. 

C.  Solve all problems without a calculator unless otherwise stated. 

D.  Show all steps leading to your solution in a neat and organized manner: 

• Work should be presented vertically. 

• Start with the given problem (copy the question, except for word problems). 

Explanation and Justification 

E.  When asked to explain or justify, write in full sentences and be specific. Avoid vague terms like 

“it,” “the graph,” or “the function.” If function notation is not provided, you may begin with “The 

function…” 

Resources for Extra Support 

If you encounter unfamiliar concepts, use these resources to reinforce your understanding: 

• Khan Academy 

• SOS Math 

• Purple Math 

• Lamar University – Algebra 

• Lamar University – Algebra & Trig Review 

• Math Is Power 4U 

 

http://www.khanacademy.org/
http://www.sosmath.com/
http://www.purplemath.com/
http://tutorial.math.lamar.edu/Classes/Alg/Alg.aspx
http://tutorial.math.lamar.edu/Extras/AlgebraTrigReview/AlgebraTrigIntro.aspx
http://www.mathispower4u.com/


Focus on Process Over Answers 

While arriving at the correct answer is important, demonstrating a clear and logical thought 

process is even more valuable. On tests, proper communication of your reasoning will earn you more 

points than simply writing down the right answer. Strive for a deep understanding of the process—it will 

serve you well in AP Calculus AB and beyond! 

You will need a graphing calculator for this class. If you don’t have one, rentals will be available at the 

start of the semester. If you’re considering purchasing one over the summer, please note that I can only provide 

support for TI-83 or TI-84 models. If you choose a different brand or model, you will need to learn its functions 

on your own. For a list of approved calculators, visit the College Board site: Calculator Policy.  

During the first week of school, you'll take a two-day diagnostic exam—one non-calculator and one 

calculator portion—that covers key concepts needed for AP Calculus AB. This exam won’t count toward your 

grade, but it will be a valuable tool for you to identify areas of strength and areas where you might need more 

practice. While the questions won’t be identical to those in the summer packet, they will focus on the same 

fundamental concepts. I strongly encourage you to review the material thoroughly over the summer so you can 

approach the exam with confidence and clarity. To ensure everyone is on track, we will start the year with a 3.5 

to 4-week review unit to go over these topics in greater detail. Taking the time to practice now will set you up 

for a strong start and a successful year in AP Calculus AB! 

I look forward to working with you this fall—have a great summer! Take your time completing this 

packet, ensuring that your work is clear, your notations are precise, and your answers are correct. I recommend 

starting after July 4th, giving you at least three and a half weeks to complete it while keeping the material fresh 

for the fall. Finishing too early may cause you to forget key concepts by the time school starts. 

Here are some key tips to help you succeed in AP Calculus AB: 

• Plan ahead. Procrastination hurts your understanding and leaves you less prepared for tests and 

quizzes. 

• Memorize important formulas, theorems, and concepts. Regular review will strengthen your 

foundation. 

• Work efficiently. Solve the problems you know first, then spend time on the more challenging ones. 

• Use available help. Success doesn’t mean struggling through everything alone. Ask questions and 

seek support when needed. 

• Take homework seriously. Doing assignments regularly and effectively is key to your success. I 

only assign work that I believe is important and meaningful—every problem is genuinely worth 

doing.  (*Homework time is expected to be 1 hour to 1.5 hours per day for the class). 

Stay consistent, stay engaged, and you’ll be well-prepared for a great year in AP Calculus AB! 

 

 

 

 

 

https://apcentral.collegeboard.org/ap-coordinators/on-exam-day/calculator-policy


Review Topics for AP Calculus AB 

Functions & Their Properties 

1. Graph of Functions: Linear, Quadratic, Polynomial, Radical, Rational, Exponential, Logarithmic, 

Trigonometric, Inverse Trigonometric, Piecewise, Greatest Integer 

2. Characteristics of Functions:  

o Domain and Range 

o Intercepts 

o Zeros 

o Discontinuities 

o End Behavior 

o Transformations 

o Increasing/Decreasing Intervals 

o Extrema (Local/Global Max & Min) 

3. Even and Odd Functions 

4. Symmetry: Y-axis, X-axis, and Origin 

5. Transformation of Functions 

 

Algebra & Equation Solving (For all function families) 

6. Factorization Techniques (Difference of Squares, Sum/Difference of Cubes, Grouping) 

7. Solving Equations 

8. Solving Inequalities (Using Critical Values) 

9. Properties of Exponents 

10. Properties of Logarithms 

11. Inverses & Inverse Functions 

12. Systems of Equations 

13. Rate of Change 

14. Complex Fractions 

15. Difference Quotient 

16. Composite Functions 

 

Trigonometry 

17. Trigonometric Ratios  

18. Trigonometric Identities 

 

Other Key Concepts 

19. Arithmetic Skills 

20. Limits (Introductory Concepts) 

21. Number Sense 

22. Algebraic Manipulation & Simplification 

23. Application questions (Polynomial, Exponential and Trig) 

24. Geometry: Areas & Volumes of Various Shapes 

 

 



AP Calculus Summer Packet 

Please read the cover letter before starting the packet. 

Before you get overwhelmed by the length of this packet, remember we will be going over the whole 

packet as part of the Review Unit at the beginning of the semester.  Below is the tentative schedule of 

the pacing of the review unit.   

AP Calculus AB Review Unit Pacing: 

Week 1: 

Day 1: Parent functions and characteristics of functions 

Day 2: Transformation of functions 

Day 3: Even and Odd Functions, Operation with functions and Inverse Function 

Day 4: Solving Polynomial Function and inequalities by factoring 

Day 5: Sketch polynomial functions and Finding zeros using p and q 

Week 2: 

Day 1: Sketching Rational Functions Day 1 

Day 2: Sketching Rational Functions Day 3 

Day 3: Solving Rational and polynomial inequalities 

Day 4: Radical Function 

Day 5: Graphing Exponential and log functions 

Week 3: 

Day 1: Solving Exponential and Log equations and application 

Day 2: Angle in x-y coordinate plane, application of trig ratios and special right triangle 

Day 3: Trig Function in x-y coordinate plane, and evaluate trig ratios 

Day 4: Graphing Trig Functions 

Day 5: Trig Identities (With double angle formula) 

Week 4: 

Day 1: Solving Trig equation 

Day 2: Last minute topics needed for Calculus 

Day 3: Catch up day 

Day 4: Unit test -Calculator 

Day 5: Unit test – Non Calculator 

The purpose of making this packet available to you during the summer is to give you an opportunity to 

refresh your previous years of learning, so feel free to start after July.  Just do the best you can with 

all the topics in this packet.  If there are concepts that you have mastered already, then you can 

complete that section, which means less work for you once the semester starts.  If there are concepts 

that you are struggling in, then please mark those, and make sure you spend time paying attention in 

class, and practice with all the problems once we have reviewed those. 



Topic: Do you know your function family and their characteristics? 

Characteristics of functions: 

Domain: The set of input values (x-values) where the function is defined. 

Range: The set of output values (y-values) the function can produce. 

*(You need to know how to write both interval and set notations) 

Intercepts: The point(s) where the graph intersects one of the axes. 

Zeros: The input (x) value(s) that produce an output or function value of zero. 

Discontinuity: The point where the function or graph is not continuous. 

There are three types of discontinuity. 

• Nonremovable discontinuity: 

o VA 

o Jump 

• Removable Discontinuity: 

o Hole 

 

End-behaviors: The behavior of the graph or function as the input value approaches positive or negative infinity. 

(*Write only using limit notation) 

 

Increasing/decreasing interval: The interval of input (x) values where the function value is increasing or 

decreasing. 

 

Extrema: 

- Local/Relative: the highest or lowest output/function value comparing to it’s immediate neighboring 

values.  (Typically you will see a change of direction on the graphs with these) 

- Global/Absolute: the highest or lowest output/function value within the domain of the graph. 

 

Symmetry:  

- Symmetric to the x-axis 

- Symmetric to the y-axis (even function);  𝑓(−𝑥) = 𝑓(𝑥) 

- Symmetric to the origin (odd function): 𝑓(−𝑥) = −𝑓(𝑥) 

 
 

 

 

 

 

 

 

 



For the given parent functions: sketch a graph, and then write the characteristics of the functions. 

Polynomial Function family: 

Constant Function 

𝑦 = 𝑘, 𝑘 ∈ 𝑅 

 
 
 
 

Linear Function 

𝑦 = 𝑥

 
 

Quadratic Function 

𝑦 = 𝑥2

 
 
 
 

 

Cubic Function 

𝑦 = 𝑥3

 
 



Rational Function 

𝑦 =
1

𝑥

 
 

 

Rational Function 

𝑦 =
1

𝑥2

 
 

 
 
 
 

Radical Function family: 

Square root Function 

𝑦 = √𝑥

 
 

Radical Function family: 

Cube root Function 

𝑦 = √𝑥
3

 
 
 
 
 



Exponential Function: 

𝑦 = 𝑎𝑥, 𝑎 > 1

 
 

 

Exponential Function 

𝑦 = 𝑎𝑥, 0 < 𝑎 < 1

 
 

 
 
 
 
 

Log Function 

𝑦 = 𝑙𝑜𝑔𝑏𝑥, 𝑏 > 0 𝑎𝑛𝑑 𝑏 ≠ 1

 
 
 
 
 
 

Trig Function family: 

𝑦 = sin (𝑥) 

 
 
 
 
 



Trig Function family: 

𝑦 = 𝑐𝑜𝑠 (𝑥) 

 
 

 

Trig Function family: 

𝑦 = 𝑡𝑎𝑛 (𝑥) 

 
 

 
 
 
 
 

Trig Function family: 

𝑦 = 𝑐𝑠𝑐 (𝑥) 

 
 

Trig Function family: 

𝑦 = 𝑠𝑒𝑐 (𝑥) 

 
 
 
 
 

 



Trig Function family: 

𝑦 = 𝑐𝑜𝑡 (𝑥) 

 
 

 

Inverse Trig Function family: 

𝑦 = 𝑎𝑟𝑐𝑠𝑖𝑛 (𝑥) 

 
 

 
 
 
 
 

Inverse Trig Function family: 

𝑦 = 𝑎𝑟𝑐𝑐𝑜𝑠 (𝑥) 

 
 

 Inverse Trig Function family: 

𝑦 = 𝑡𝑎𝑛−1 (𝑥) 

 
 
 
 
 

 



Piecewise Function Family: 

𝑦 = |𝑥| 

 
 

Piecewise Function Family: 

Greatest integer function 

𝑦 = ⟦𝑥⟧ 

 
 
 
 
 
 

 

𝑦 = √𝑥23

 
 
 
 

 



Topic: Transformation of functions: 

- Reflection (Vertical and horizontal) 

- Stretch or shrink (Vertical and horizontal) 

- Shift (Vertical and horizontal) 

Resources: 

https://precalculus.flippedmath.com/112a-translations-of-functions.html 

https://precalculus.flippedmath.com/112b-dilations-of-functions.html 

 

Transformation set 1 

 

 

 

 

https://precalculus.flippedmath.com/112a-translations-of-functions.html
https://precalculus.flippedmath.com/112b-dilations-of-functions.html


 

 



Transformation set 2: 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



Topic: Symmetry and Operation with Functions 

Symmetry:  

- Symmetric to the x-axis 

- Symmetric to the y-axis (even function);  𝑓(−𝑥) = 𝑓(𝑥) 

- Symmetric to the origin (odd function): 𝑓(−𝑥) = −𝑓(𝑥) 

 

 

 

 

 

 

 

 

 

 



 

7.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Topic: Operation with Function  

 

 

 

 



 

 



Topic: Inverse Functions 

One to one function: All monotonic functions are one to one function. 

 

 



 

 

 

 

 



Topic: Solve Polynomial Function/Equations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



Topic: Rational Zero theorem and Synthetic substitution 

 
 

 



Topic: Polynomial Function Curve Sketching 

*Consider multiplicity of zeros and the end behaviors of the graph. 

 

 

 

 

 

 

 

 

 

 

 



Topic: Sketching Rational Functions (VA) 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 



Topic: Sketching Rational Functions (hole) 

 

 

 



 

 

 

 



 

 

 

 



Topic: Sketching Rational Function Set 3 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



Topic: Sketching Rational Function Set 4 

 

 

 



 

 

 

 



Topic: Solving Rational and Polynomial Inequalities 

Critical number: the input value that that causes the expression on one side of the inequality to equal zero or 

become undefined.  (Corresponds to zeros and discontinuities on the graph) 

Do Questions 7-9, and all multiple of 3 after. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Topic: Radical Functions 

 

 

 

 

 

 

 

Graph the given radical functions, state characteristics of functions. 

  

 

 



  

 

 

Solve the given equations. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Topic: Graphing Exponential and Log Functions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



Topic: Solving Exponential and Log Equations and application 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Topic: Definition of Trig ratio in xy-coordinate plane and special triangle 

 

 

 



 

 

 

 

 

 



 

Write the trig ratio for the special right angles: 
𝜋

6
,

𝜋

3
,

𝜋

4
 

 

 

 

 

 



Topic: Trig Function in x-y coordinate plane, and evaluate trig ratios 

      sin(𝜃) =    csc(𝜃) = 

 

      cos(𝜃) =    sec(𝜃) = 

 

      tan(𝜃) =    cot(𝜃) = 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



Topic: Graph Trig Functions 

Characteristics unique to trig functions: 

Amplitude: represents the height of the function's wave from its midline to its maximum or minimum value 

Period: the horizontal distance over which the function's graph completes one full cycle 

Phase shift: describes the horizontal displacement of the graph from its standard position. 

 

𝑦 = 𝑎𝑓(𝑏(𝑥 − ℎ)) + 𝑘 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Write both sine and cosine function for the given graphs. 

 

 
 

 

 

 
 

 

 

 



 
 

Find the exact value.  Only radian please. 

 
 

 

 
 

 

 

 

 

 



Topic: Trig Identities (with Double Angle Formula) 

 
 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 



Proof the given identities. 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 



Topic: Solving Trig Equations 

 

 
 

 



 

 
 



 

 
 

 

 

 

 

 

 



Topic: Misc. Concepts needed for Calculus 

3 forms of linear equation: 

Slope intercept: 

Point-slope: 

Standard: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



Topic: Domain and range of combination of functions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



Transformation with parent function: 

Given the graph of parent function of 𝑓(𝑥), graph 𝑔(𝑥) using transformation. 

 

 

        

      


