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Welcome to

Pre-Calculus
This book is designed to guide you through the exciting and rewarding journey of mastering high 
school-level  mathematics.  Whether  you’re  returning  to  education  after  some  time  away  or 
continuing your studies, this book is tailored to help you succeed.

What to Expect:

Inside,  you’ll  find  a  comprehensive  collection  of  lessons,  practice  problems,  and  strategies 
covering the key topics you’ll encounter on the Pre-Calculus exam. We’ve broken down complex 
concepts into easy-to-understand sections, ensuring you can follow along and build your skills 
step-by-step. 

How to Use This Book:

1. Start with the Basics: If you’re feeling rusty, begin with the foundational topics. Each chapter 
starts with the basics and gradually progresses to more advanced concepts.

2. Practice, Practice, and Practice: Math is a subject where practice makes perfect. Please take 
advantage of the numerous practice problems provided and try to solve them without looking at 
the answers first.

3. Check Your Work: Use the answer keys and explanations to check your work. Understanding 
your mistakes is crucial for improvement.

4. Utilize the Resources: Don’t skip the tips, strategies, and review sections. They are there to help 
you streamline your study process and give you insights into tackling different types of problems.

Stay Motivated!

Remember, everyone learns at their own pace. It’s okay to take your time and revisit challenging 
sections. With dedication and consistent effort, you’ll find yourself improving every day. This 
book is more than just a study guide—it’s your companion in achieving your educational goals.

Good luck, and happy studying!
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=- (- 4 )±√ (- 4 )2 - 4 ∙2 ∙ (- 6 )
2 ∙2

= 4±√16 + 48
4

= 4±√64
4

= 4±8
4

= 12
4
,  - 4

4

Thus, the solutions are: 3 , -1.

Topic Examples
Identifying Functions Determine if a relation is a function
Graphing Functions Plot linear, quadratic, and other functions
Composition of Functions Find ( f ◦ g )( x ) for given f ( x ) and g( x )

Solving Quadratic Equations Use the quadratic formula to solve equations

Table 1.1: Summary of Key Concepts and Examples

This comprehensive overview of pre-calculus aims to provide clarity and a strong foundation for 
students, ensuring they are well-prepared for the challenges of calculus. By understanding these 
fundamental concepts, students are better equipped to succeed in further mathematical studies 
and related fields.

Exercises

Exercise 1.1:

1. Explain the significance of Pre-Calculus in the progression to higher mathematics. Provide 
examples of mathematical concepts in Calculus that require understanding from Pre-Calculus.

2. Describe three unique learning objectives for a Pre-Calculus course. Why are these objectives 
critical for students?

3. Outline the structure of a typical Pre-Calculus course, including topics covered. How does this 
structure facilitate a smooth transition to Calculus?

Exercise 1.2: 
Consider a student learning about functions for the first time in Pre-Calculus:

1. Define a function and give three examples, each of a different type (e.g., linear, quadratic, 
and exponential).
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f ' ( x ) = 8x3 − 9x2 + 2x − 5 = 0

4. Analyze f(x) at critical points and sketch the graph.

Solution to 4.7: 

To find the turning points of g(x) = x3 − 6x2 + 9x + 15:

1. Calculate the derivative: g ' ( x ) = 3x2 − 12x + 9.

2. Solve g ' ( x )  =  0 :

3x2 − 12x + 9 = 0 =  ⇒ x  =  1,3

3. Evaluate g(x) at these points to classify them:

g(1)  =  19 , g(3 )  =  15

4. Check concavity using the second derivative g ' ' ( x )  =  6 x  -  12:

g ' ' (1)  =  - 6  local maximum at⇒  (1,19 )

g ' ' (3 )  =  6  local minimum at ⇒ (3,15 )

Solution to 4.8: 

The polynomial h( x ) = x5 − 4x3 + 4x can be graphed by following these steps:

)x(f

x
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40

20
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