
GENERAL

precalculus worksheet on simplifying trig expressions
Published: September 3, 2026  |  Index ID: #-

Precalculus Worksheet on Simplifying Trig Expressions: A Complete Guide

When students step into the world of precalculus, trigonometry often feels like a mysterious language. The ability to

simplify trigonometric expressions is a cornerstone skill that unlocks deeper understanding of angles, waves, and

even calculus. A well �designed worksheet not only reinforces these concepts but also builds confidence for exams

and future courses. In this article we explore why simplifying trig expressions matters, the essential identities

students need, how to craft effective practice problems, and strategies to make the learning experience engaging.

Why Simplifying Trigonometric Expressions Matters

Trigonometric expressions appear everywhere—from geometry problems that involve right triangles to modeling

oscillations in physics. Simplifying these expressions gives students:

•  Clarity: A cleaner expression is easier to evaluate or graph.

•  Efficiency: Simplified forms reduce computational effort.

•  Insight: Recognizing patterns helps students spot hidden relationships.

•  Preparation: Many standardized tests and higher �level courses require students to simplify before solving.

Without this skill, learners may struggle to progress to calculus, where trigonometric simplification underpins limits,

derivatives, and integrals.

Core Trigonometric Identities for Simplification

Before diving into worksheets, students should master the following identities. A solid grasp of these tools makes

simplification intuitive.

Pythagorean Identities

1.  sin²;‚�²�6÷;#¸ = 1

2.  1 + tan²;‚�Ò�6V;#¸

3.  1 + cot²;‚�Ò�76;#¸

Reciprocal Identities

1.  sin;‚�Ò���ò�763¸

2.  cos;‚�Ò���ò�6V3¸

3.  tan;‚�Ò���ò�6÷C¸

Quotient Identities

1.  tan;‚�Ò�6–ã¸ / cos;€

2.  cot;‚�Ò�6÷3¸ / sin;€

Co �function Identities

1.  sin(90° – ;‚’�Ò�6÷3¸

2.  cos(90° – ;‚’�Ò�6–ã¸

3.  tan(90° – ;‚’�Ò�6÷C¸

4.  cot(90° – ;‚’�Ò�F�ã¸



5.  sec(90° – ;‚’�Ò�763¸

6.  csc(90° – ;‚’�Ò�6V3¸

Even �Odd Identities

1.  sin(–;‚’�Ò	g6–ã¸

2.  cos(–;‚’�Ò�6÷3¸

3.  tan(–;‚’�Ò	gF�ã¸

4.  cot(–;‚’�Ò	f6÷C¸

5.  sec(–;‚’�Ò�6V3¸

6.  csc(–;‚’�Ò	f763¸

Sum and Difference Identities

1.  sin(A ± B) = sinA cosB ± cosA sinB

2.  cos(A ± B) = cosA cosB "� sinA sinB

3.  tan(A ± B) = (tanA ± tanB) / (1 "� tanA tanB)

Double �Angle Identities

1.  sin(2;‚’�Ò�"�6–ã¸ cos;€

2.  cos(2;‚’�Ò�6÷;#¸ – sin²;‚�Ò�"�6÷;#¸ – 1 = 1 – 2 sin²;€

3.  tan(2;‚’�Ò�"�F�ã¸ / (1 – tan²;‚•

These identities form the toolkit students will use repeatedly when simplifying expressions.

Designing an Effective Precalculus Worksheet

A worksheet’s success hinges on its structure, variety, and clarity. Below is a step �by �step blueprint for creating a

worksheet that balances challenge with learning.

1. Start with Clear Learning Objectives

Define what students should achieve by the end of the worksheet. For example:

•  Identify and apply Pythagorean identities to simplify expressions.

•  Convert complex ratios into simpler forms using reciprocal identities.

•  Reduce expressions to a single trigonometric function.

2. Organize Problems by Difficulty

Structure the worksheet in ascending order:

1.  Basic: Simple applications of a single identity.

2.  Intermediate: Combining two identities or simplifying nested fractions.

3.  Advanced: Multi �step problems requiring several identities, including sum/difference or double �angle formulas.

3. Include a Mix of Problem Types

Variety keeps engagement high:

•  Algebraic Simplification: Reduce expressions like sin²;‚�²�6÷;#¸ – tan;‚à

•  Fraction Reduction: Simplify (sin;‚�ò�6÷3¸) / (cos;‚�ò�6–ã¸).

•  Expression Conversion: Turn a product into a sum using identities.

•  Angle Reduction: Simplify expressions with angles greater than 360°.

4. Provide Step �by �Step Solution Guides

After the problem set, include a solution key that demonstrates each step. This helps students self �check and learn



the reasoning behind each move.

5. Use Real �World Contexts When Possible

Contextualizing problems—such as calculating the height of a tower using trigonometric ratios—makes the math

feel relevant.

Sample Precalculus Worksheet: Simplifying Trig Expressions

Below is a ready �to �use worksheet that covers a range of difficulty levels. Feel free to copy, paste, or adapt it for your

classroom.

Section A: Basic Simplifications

1.  Simplify: sin²;‚�²�6÷;#¸

2.  Simplify: 1 + tan²;€

3.  Simplify: sec;‚
r�6÷3¸

4.  Simplify: cot;‚�r�F�ã¸

5.  Simplify: sin(90° – ;‚•

Section B: Intermediate Simplifications

1.  Rewrite and simplify: (sin;‚�ò�6÷3¸) + (cos;‚�ò�6–ã¸)

2.  Simplify: sin(2;‚’�ò�ƒ"�6–ã¸ cos;‚•

3.  Simplify: (1 – cos²;‚’�ò�6–ã¸

4.  Rewrite using reciprocal identities: tan;‚
r�6÷C¸

5.  Simplify: sin;‚�²�6÷3¸ – tan;€

Section C: Advanced Simplifications

1.  Simplify: (sin²;‚	b�6÷;#¸) / (sin;‚�²�6÷3¸)

2.  Use sum/difference identity to simplify: sin(;‚�²�“��’	b�6÷2ƒ¸ – 90°)

3.  Simplify: (tan;‚	b�6÷C¸) / (tan;‚�²�6÷C¸)

4.  Rewrite and simplify: sin(2;‚’�²�6÷2ƒ#¸)

5.  Simplify: (sec;‚	b�763¸) / (sec;‚�²�763¸)

Solution Key (Step �by �Step)

Section A Solutions

1.  Using the Pythagorean identity: sin²;‚�²�6÷;#¸ = 1

2.  Using the Pythagorean identity: 1 + tan²;‚�Ò�6V;#¸

3.  Reciprocal identity: sec;‚
r�6÷3¸ = 1

4.  Reciprocal identity: cot;‚�r�F�ã¸ = (cos;‚�ò�6–ã¸) ÷ (sin;‚�ò�6÷3¸) = cos²;‚�ò�6–ë#¸ = cot²;€

5.  Co �function identity: sin(90° – ;‚’�Ò�6÷3¸

Section B Solutions

1.  Rewrite as a single fraction: (sin²;‚�²�6÷;#¸) / (sin;‚�6÷3¸) = 1 / (sin;‚�6÷3¸)

2.  Use double �angle identity: sin(2;‚’�Ò�"�6–ã¸ cos;‚��"�ƒ"�6–ã¸ cos;‚’�ò�ƒ"�6–ã¸ cos;‚’�Ò��

3.  Recognize 1 – cos²;‚�Ò�6–ë#¸ !’ sin²;‚�ò�6–ã¸ = sin;€

4.  Rewrite using reciprocal identities: tan;‚
r�6÷C¸ = (sin;‚�ò�6÷3¸) × (cos;‚�ò�6–ã¸) = 1

5.  Rewrite tan;‚�Ò�6–ã¸ / cos;‚��"�6–ã¸ + cos;‚	b�6–ã¸ / cos;‚à Common denominator cos;‚��"�‡6–ã¸ cos;‚�²�6÷;#¸ – sin;‚’�ò�6÷3¸ = (cos;‚�

(sin;‚�²�6÷3¸) – sin;‚’�ò�6÷3¸ (students can further simplify depending on context).

Section C Solutions



1.  Factor numerator: (sin;‚	b�6÷3¸)(sin;‚�²�6÷3¸). Cancel (sin;‚�²�6÷3¸) !’ sin;‚	b�6÷3¸.

2.  Use co �function identities: sin(;‚�²�“��’�Ò�6÷3¸, cos(;‚	b�“��’�Ò�6–ã¸ !’ cos;‚	b�6–ã¸.

3.  Rewrite in terms of sine and cosine: (sin;‚�ò�6÷3¸ – cos;‚�ò�6–ã¸) / (sin;‚�ò�6÷3¸ + cos;‚�ò�6–ã¸). Multiply numerator and 

denominator by sin;‚�6÷3¸ !’ (sin²;‚	b�6÷;#¸) / (sin²;‚�²�6÷;#¸) = (sin²;‚	b�6÷;#¸) / 1 = sin²;‚	b�6÷;#¸.
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