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Introduction

This workbook is designed to help practice essential calculus techniques,
especially the art of finding derivatives and performing integrals. Each
chapter focuses on one main topic such as how to apply the chain rule or how
to perform an integral with a trigonometric substitution.

Every chapter begins with a concise explanation of the main concept,
followed by a few examples. The examples are fully solved step-by-step with
explanations, and should serve as a valuable guide for solving the practice
problems. The solution to every practice exercise is tabulated at the back of
the book.

A variety of essential calculus skills are covered in this workbook. The
first chapter starts out simple with derivatives of polynomials, and the
difficulty of the lessons progresses as the book continues. Students will learn:

• how to find derivatives and anti-derivatives of polynomials
• how to find derivatives and anti-derivatives of trigonometric functions
• how to find derivatives and anti-derivatives of logarithms and
exponentials
• how to perform definite integrals
• how to perform multiple integrals
• a variety of integration techniques
May you (or your students) find this workbook useful and become more

fluent with these essential calculus skills.



1 DERIVATIVES OF POLYNOMIALS

Given a polynomial term of the form axb (where a is a constant coefficient
and b is a constant exponent), to take a derivative with respect to the variable
x, first multiply the coefficient a by the exponent b, and then reduce the
exponent by 1 according to the following formula:

Note that a few special exponents can make a polynomial look somewhat
different:

• If you see a variable in a denominator, you may bring it to the
numerator by negating its exponent according to the following rule:

• If you see a squareroot, rewrite it using an exponent of ½:

• If no coefficient or exponent is observed, the number 1 is implied:

It may help to recall the following rules of algebra regarding exponents:



If a polynomial includes multiple terms, find the derivative of each term
individually and then add the results together:

For example, if y1 = 4x2, y2 = –3x, and y3 = 6, this means:

Note that the derivative of a constant equals zero:



Example: Perform the following derivative with respect to x.





Example: Perform the following derivative with respect to t.





Example: Perform the following derivative with respect to x.







Example: Perform the following derivative with respect to u.





Example: Perform the following derivative with respect to x.







Example: Perform the following derivative with respect to x.









Chapter 1 Exercises

Directions: Perform each derivative with respect to the indicated variable.

Write your solutions down on a piece of paper. You can find the full solution
to each problem at the end of this chapter.

Part A



Part B





Chapter 1 Solutions

Part A















Part B














