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Understanding Chapter 5: Trigonometric Functions Answers

Trigonometry is a cornerstone of advanced mathematics, bridging geometry, algebra, and real-world applications.
Whether you're a high school student tackling the fundamentals, a college sophomore exploring calculus, or a
professional seeking to sharpen analytical skills, mastering trigonometric functions is essential. Chapter 5 of many
mathematics textbooks is dedicated to these functions, offering a comprehensive study of sine, cosine, tangent,
and their reciprocals. Students often search online for “chapter 5 trigonometric functions answers” to verify their
work, understand complex problems, and prepare for exams. This article provides a detailed walkthrough of the key
concepts, sample problems, and step by step solutions found in Chapter 5. By the end, you'll have a clear roadmap
to navigate the chapter’s content and confidently solve any related questions.
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Chapter 5 Overview

In most mathematics curricula, Chapter 5 serves as the gateway to the world of trigonometric functions. It
introduces the unit circle, the fundamental relationships between angles and coordinates, and the definition of sine,
cosine, and tangent. The chapter typically progresses through the following stages:

1. Unit Circle and Angle Measurement — Understanding radians and degrees, converting between them, and
locating points on the unit circle.

2. Defining Trigonometric Ratios — Establishing sine, cosine, and tangent as ratios of side lengths in right angled
triangles.

3. Reciprocal Functions — Introducing cosecant, secant, and cotangent, and exploring their domains.

4. Graphing Trigonometric Functions — Drawing and interpreting the graphs of sine, cosine, and tangent,
including amplitude, period, phase shift, and vertical shift.

5. Trigonometric Identities — Deriving and proving identities such as the Pythagorean identity, angle sum/
difference formulas, double angle formulas, and product to sum identities.

6. Solving Trigonometric Equations — Applying identities to solve equations, including solving for angles in
specific ranges.

7. Applications — Using trigonometric functions to solve real world problems in physics, engineering,
architecture, and navigation.

By mastering each of these components, students build a robust foundation that supports more advanced topics in
calculus and beyond.



Key Concepts Covered in Chapter 5

1.The Unit Circle

The unit circle, a circle of radius one centered at the origin of a coordinate plane, is the central tool for defining
trigonometric functions for all real angles. Each point on the circle can be described by an ordered pair \((x, y)\)
where \(x = \cos \thetal) and \(y = \sin \theta\). The angle \(\theta\) is measured from the positive \(x\)-axis in a
counter clockwise direction.

2. Sine, Cosine, and Tangent

Using the unit circle, the sine and cosine of an angle \(\theta\) are defined as the \(y\)- and \(x\)-coordinates of the
corresponding point on the circle. Tangent is defined as the ratio \(\tan \theta = \frac{\sin \theta}{\cos \theta}\),
provided \(\cos \theta \neq 0\). These definitions extend the familiar right triangle ratios to all real numbers.

3. Reciprocal Functions
The reciprocal trigonometric functions—cosecant (\(\csc \theta = \frac{1}\sin \theta}\)), secant (\(\sec \theta =
\frac{1}{\cos \theta}\)), and cotangent (\(\cot \theta = \frac{1}{\tan \theta} = \frac{\cos \theta}{\sin \theta}\))—are
introduced to handle cases where division by zero would otherwise occur. Their domains exclude angles where the
original function equals zero.

4. Graphing Techniques

Graphing sine, cosine, and tangent involves identifying key features: amplitude (the maximum absolute value),
period (the length of one complete cycle), phase shift (horizontal translation), and vertical shift (vertical translation).
For example, the graph of \(y = 2 \sin (3x - \frac{\pi}{2}) + 1\) has amplitude 2, period \(\frac{2\pi}{3}\), a phase shift
of \(\frac{\pi}{6}\) to the right, and a vertical shift of 1 unit upward.

5. Fundamental Identities
These identities are the building blocks for solving equations and simplifying expressions:

e Pythagorean ldentity: \(\sin"2 \theta + \cos”2 \theta = 1\)

¢ Reciprocal Identities: \(\csc \theta = \frac{1}{\sin \theta}\), \(\sec \theta = \frac{1}\cos \theta}\), \(\cot \theta =
\frac{1}{\tan \theta}\)

e Co function Identities: \(\sin (\frac{\piK{2} - \theta) = \cos \theta\), \(\cos (\frac{\pi}{2} - \theta) = \sin \theta\)

e Even/Odd Properties: \(\sin (-\theta) = -\sin \theta\), \(\cos (-\theta) = \cos \theta\), \(\tan (-\theta) = -\tan \theta\)
6. Angle Sum and Difference Formulas

These formulas allow the evaluation of trigonometric functions for composite angles:

¢ \(\sin (A \pm B) =\sin A \cos B \pm \cos A \sin B\)
¢ \(\cos (A \pm B) =\cos A \cos B \mp \sin A \sin B\)
¢ \(\tan (A \pm B) = \frac{\tan A \pm \tan B}{1 \mp \tan A \tan B}\)
7. Double Angle and Half Angle Formulas
These identities simplify expressions involving multiples of an angle:
¢ Double Angle: \(\sin 2\theta = 2 \sin \theta \cos \theta\), \(\cos 2\theta = \cos”2 \theta - \sin"2 \theta\)

e Half Angle: \(\sin \frac{\theta}{2} = \pm \sqrt{\frac{1 - \cos \theta}{2}}\), \(\cos \frac{\theta}{2} = \pm \sqrt{\frac{1
+ \cos \theta}{2}}\)

8. Solving Trigonometric Equations



Equations often require transforming expressions using identities, factoring, or isolating the trigonometric function.
Solutions are typically expressed as sets of angles within a specified interval, such as \(0 \leq \theta

Common Problem Types in Chapter 5

¢ Evaluating Trigonometric Functions at Specific Angles — e.qg., find \(\sin \frac{\pi}{6}\) or \(\cos 120"\circ\).

¢ Graphing Functions — sketch \(y = \tan x\) over one period, identify asymptotes, intercepts, and symmetry.

 Using Identities to Simplify Expressions — e.g., simplify \(\sin”2 \theta + \cos"2 \theta\) or \(\frac{1}{\sin
\theta}\).

e Solving Equations for Angles — find all solutions to \(\sin \theta = \frac{1}{2}\) or \(\tan 2\theta = \sqrt{3}\).

e Application Problems — determine the height of a tower using angle of elevation or compute the period of a
pendulum.

¢ Proving Identities — show that \(\tan”2 \theta + 1 = \sec”2 \theta\).

« Inverse Trigonometric Functions — solve for \(\theta\) given \(\sin \theta = x\).

Sample Questions & Answers

Below are ten representative problems that reflect the breadth of Chapter 5 content. Each problem is followed by a
detailed solution, ensuring clarity and reinforcing key concepts.

Problem 1: Evaluate \(\sin \frac{5\pi}{6}\) and \(\cos \frac{5\pi}{6}\)

1. Recognize that \(\frac{5\pi}{6}\) is in the second quadrant.

2. Use the co function identity: \(\sin (\pi - \theta) = \sin \theta\). Here, \(\theta = \frac{\pi}{6}\).

3. \(\sin \frac{5\pi}{6} = \sin \frac{\pi}{6} = \frac{1H{2}\).

4. For cosine, \(\cos (\pi - \theta) = -\cos \theta\). Thus, \(\cos \frac{5\pi}{6} = -\cos \frac{\pi}{6} = -\frac{\sqrt{3}}
{21).
Problem 2: Sketch the graph of \(y = 2 \sin (x - \frac{\pi}{4})\)

. Amplitude: 2.
. Period: \(2\pi\) (unchanged because coefficient of \(x\) is 1).
. Phase shift: \(\frac{\pi}{4}\) to the right.
4. Vertical shift: none.
5. Plot key points: at \(x = \frac{\pi{4}\), \(y = O\); at \(x = \frac{\piH{4} + \frac{\pi{2}\), \(y = 2\); at \(x = \frac{\pi}{4}
+\pi\), \(y = 0V); at \(x = \frac{\pi}{4} + \frac{3\pi{2}\), \(y = -2\).
6. Connect smoothly to form a sinusoidal wave.

w N

Problem 3: Simplify the expression \(\frac{\sin*2 \theta}{1 - \cos \theta}\)
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