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Trigonometry Questions And Answers

Trigonometry questions and answers are essential tools for students and professionals
aiming to master the fundamental concepts of angles, triangles, and their relationships.
Whether you're preparing for exams, solving real-world problems, or simply seeking to
deepen your understanding of mathematical principles, having a comprehensive set of
questions and clear answers can significantly enhance your learning experience. This guide
provides a detailed overview of common trigonometry questions, their solutions, and tips to
approach similar problems effectively.

Understanding the Basics of Trigonometry

Before diving into specific questions, it’s crucial to grasp the foundational concepts that
underpin trigonometry.

What is Trigonometry?

Trigonometry is a branch of mathematics that studies the relationships between the angles
and sides of triangles. It primarily focuses on right-angled triangles but also extends to
general triangles through laws like the Law of Sines and Law of Cosines.

Key Trigonometric Ratios

The primary ratios in trigonometry are:

Sine (sin): Opposite side over hypotenuse1.
Cosine (cos): Adjacent side over hypotenuse2.
Tangent (tan): Opposite side over adjacent side3.

These ratios help solve for unknown angles or sides in triangles.

Important Pythagorean Identity

A fundamental identity is:

sin²θ + cos²θ = 11.

which is vital for simplifying trigonometric expressions.



Common Trigonometry Questions and Their Solutions

This section covers typical questions faced by students, along with step-by-step solutions
and explanations.

Question 1: Find sin θ given cos θ = 3/5, where θ is an acute angle.

Solution:

Given cos θ = 3/5, recognize that in a right triangle, the cosine ratio is1.
adjacent/hypotenuse.
Construct a right triangle with an adjacent side of length 3 and hypotenuse of length 5.2.
Calculate the opposite side using Pythagoras theorem: Opposite = √(hypotenuse² -3.
adjacent²) = √(5² - 3²) = √(25 - 9) = √16 = 4.
Now, sin θ = opposite/hypotenuse = 4/5.4.

Answer:

sin θ = 4/5

Question 2: Find the value of tan θ if sin θ = 0.6 and cos θ = 0.8.

Solution:

Recall that tan θ = sin θ / cos θ.1.
Calculate: tan θ = 0.6 / 0.8 = 0.75.2.

Answer:

tan θ = 0.75

Question 3: Solve for θ in the equation sin 2θ = 1, where 0° ≤ θ ≤
180°.

Solution:

Recall that sin 2θ = 1 when 2θ = 90°, 450°, ...1.
Find principal solutions: 2θ = 90°, 2θ = 450°2.
Solve for θ: θ = 45°, 225°3.
Since θ is within 0° to 180°, discard 225°.4.
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Answer:

θ = 45°

Question 4: Prove that sin²θ + cos²θ = 1.

Solution:

This is a fundamental Pythagorean identity in trigonometry, derived from the Pythagorean
theorem applied to a right triangle:

Consider a right triangle with an angle θ, opposite side a, adjacent side b, hypotenuse c.1.
By definition:2.

sin θ = a/c1.
cos θ = b/c2.

Therefore, sin²θ + cos²θ = (a²/c²) + (b²/c²) = (a² + b²)/c²3.
By Pythagoras theorem, a² + b² = c², so:4.
sin²θ + cos²θ = c²/c² = 15.

Advanced Trigonometry Questions and Solutions

As you progress, you'll encounter more complex problems involving identities, equations,
and applications.

Question 5: Simplify the expression: sin²θ + 2 cos²θ.

Solution:

Recall the identity: sin²θ + cos²θ = 1.1.
Express sin²θ as 1 - cos²θ:2.
Substitute into original expression: (1 - cos²θ) + 2 cos²θ = 1 - cos²θ + 2 cos²θ = 1 + cos²θ3.

Answer:

sin²θ + 2 cos²θ = 1 + cos²θ

Question 6: Solve the trigonometric equation: 2 sin θ - 1 = 0 for 0°
≤ θ < 360°.



Solution:

Isolate sin θ: 2 sin θ = 1 → sin θ = 1/2.1.
Find θ where sin θ = 1/2 within the given range.2.
From the unit circle, sin θ = 1/2 at θ = 30°, 150°.3.

Answer:

θ = 30°, 150°

Question 7: Use the Law of Cosines to find side c in a triangle with
sides a = 7, b = 10, and included angle C = 60°.

Solution:

Recall Law of Cosines: c² = a² + b² - 2ab cos C1.
Calculate: c² = 7² + 10² - 2 7 10 cos 60°2.
Compute step-by-step:3.

7² = 491.
10² = 1002.
cos 60° = 0.53.
2 7 10 0.5 = 704.

Now, c² = 49 + 100 - 70 = 794.
c = √79 ≈ 8.895.

Answer:

Side c ≈ 8.89 units

Tips for Solving Trigonometry Questions Effectively

Mastering trigonometry questions requires practice and strategic approaches. Here are
some essential tips to improve your problem-solving skills:

Understand the Problem Thoroughly

- Carefully read every question to identify what is given and what needs to be found. - Draw
diagrams whenever possible to visualize the problem.
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Recall Relevant Identities and Formulas

- Memorize primary identities such as Pythagorean, angle sum and difference identities. -
Know how to manipulate these identities for different scenarios.

Use Algebraic Techniques

- Simplify expressions before solving. - Substitute known values to reduce complexity.

Check the Domain and Range

- Always verify if the solutions are within the acceptable domain, especially for inverse
trigonometric functions.

Practice with Diverse Problems

- Cover a variety of question types, including proofs, equations, and applications. - Review
solved problems regularly to reinforce concepts.

Real-World Applications of Trigonometry

Understanding and solving trigonometry questions isn't just an academic exercise; it has
practical applications in various fields:

Engineering: Calculating forces, angles, and structural integrity.1.
Navigation: Determining distances and directions using triangulation.2.
Physics: Analyzing wave patterns and oscillations.3.
Architecture: Designing buildings with4.

Trigonometry questions and answers form a cornerstone of mathematical education,
serving as essential tools for understanding the relationships between angles and sides
within triangles. From foundational concepts to complex problem-solving, mastering
trigonometry involves both grasping theoretical principles and applying them through
varied questions. This article provides a comprehensive exploration of common
trigonometry questions and their detailed answers, aiming to clarify core concepts,
illustrate problem-solving techniques, and highlight their practical applications across
disciplines such as physics, engineering, and navigation.



Understanding the Fundamentals of Trigonometry

Before diving into specific questions, it is crucial to establish a solid understanding of
fundamental trigonometric concepts. These form the bedrock for tackling more advanced
problems and ensure clarity in interpreting questions.

The Basic Trigonometric Ratios

Trigonometry primarily revolves around three core ratios derived from right-angled
triangles: - Sine (sin): The ratio of the length of the opposite side to the hypotenuse. \[ \sin
\theta = \frac{\text{opposite}}{\text{hypotenuse}} \] - Cosine (cos): The ratio of the
length of the adjacent side to the hypotenuse. \[ \cos \theta =
\frac{\text{adjacent}}{\text{hypotenuse}} \] - Tangent (tan): The ratio of the opposite side
to the adjacent side. \[ \tan \theta = \frac{\text{opposite}}{\text{adjacent}} \]
Understanding these ratios allows for the calculation of unknown sides or angles when
given sufficient information.

Reciprocal Ratios and Other Functions

In addition to sine, cosine, and tangent, their reciprocals—cosecant (csc), secant (sec), and
cotangent (cot)—are also fundamental: - \(\csc \theta = \frac{1}{\sin \theta} =
\frac{\text{hypotenuse}}{\text{opposite}}\) - \(\sec \theta = \frac{1}{\cos \theta} =
\frac{\text{hypotenuse}}{\text{adjacent}}\) - \(\cot \theta = \frac{1}{\tan \theta} =
\frac{\text{adjacent}}{\text{opposite}}\) These functions are particularly useful in solving
equations where the primary ratios are undefined or difficult to manipulate directly.

The Unit Circle and Trigonometric Values

The unit circle, with radius 1, offers a geometric perspective for understanding and
calculating trigonometric functions for all angles, including those beyond 0° to 90°. It
provides exact values for common angles such as 0°, 30°, 45°, 60°, and 90°, which are
pivotal in solving standard problems.

Common Types of Trigonometry Questions and Their
Solutions

Trigonometry problems vary widely, but they typically fall into categories such as
calculating missing sides or angles, verifying identities, or solving real-world applications.
Below are representative question types, complete with detailed explanations.
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1. Basic Triangle Problems

Question: A right-angled triangle has an angle of 30° and a hypotenuse measuring 10 cm.
Find the lengths of the adjacent and opposite sides. Solution: Using the definitions: -
Opposite side (opposite 30°): \[ \text{opposite} = \sin 30^\circ \times 10\,cm = 0.5 \times
10\,cm = 5\,cm \] - Adjacent side (adjacent to 30°): \[ \text{adjacent} = \cos 30^\circ \times
10\,cm = \frac{\sqrt{3}}{2} \times 10\,cm \approx 8.66\,cm \] Analysis: This problem
demonstrates direct application of sine and cosine ratios, emphasizing the importance of
memorizing key angle values and their ratios for efficient calculation.

2. Using Trigonometric Ratios to Find Angles

Question: In a right-angled triangle, the lengths of the opposite and hypotenuse are 7
meters and 25 meters respectively. Find the angle θ. Solution: Apply the sine ratio: \[ \sin
\theta = \frac{\text{opposite}}{\text{hypotenuse}} = \frac{7}{25} = 0.28 \] Calculate θ
using inverse sine: \[ \theta = \sin^{-1}(0.28) \approx 16.26^\circ \] Analysis: Inverse
trigonometric functions are pivotal when given sides and asked to find angles. This problem
underscores the utility of calculator functions and the importance of understanding the
range of inverse functions.

3. Solving for Sides Using Trigonometric Identities

Question: Given \(\tan \theta = 3/4\), find the length of the hypotenuse if the adjacent side
is 12 units. Solution: First, express the opposite side: \[ \text{opposite} = \tan \theta \times
\text{adjacent} = \frac{3}{4} \times 12 = 9 \] Now, find the hypotenuse using Pythagoras:
\[ \text{hypotenuse} = \sqrt{\text{adjacent}^2 + \text{opposite}^2} = \sqrt{12^2 +
9^2} = \sqrt{144 + 81} = \sqrt{225} = 15 \] Analysis: This problem combines ratio
application with Pythagoras' theorem, illustrating how multiple concepts interconnect in
trigonometry.

4. Verifying Trigonometric Identities

Question: Prove that \(\sin^2 \theta + \cos^2 \theta = 1\). Solution: This is a fundamental
Pythagorean identity derived from the unit circle definition. To verify: - For any angle
\(\theta\), on the unit circle: \[ \sin \theta = y \] \[ \cos \theta = x \] and since \((x)^2 + (y)^2
= 1\): \[ \cos^2 \theta + \sin^2 \theta = 1 \] Analysis: This identity is crucial for simplifying
complex trigonometric expressions and establishing other identities.

5. Real-World Application Problems

Question: A ladder leans against a wall forming a 75° angle with the ground. The foot of the



ladder is 4 meters from the wall. Find the length of the ladder. Solution: The ladder acts as
the hypotenuse in the right triangle: \[ \text{ladder length} = \frac{\text{ground
distance}}{\cos 75^\circ} = \frac{4}{\cos 75^\circ} \] Calculate \(\cos 75^\circ\): \[ \cos
75^\circ = \cos(45^\circ + 30^\circ) = \cos 45^\circ \cos 30^\circ - \sin 45^\circ \sin
30^\circ \] \[ = \frac{\sqrt{2}}{2} \times \frac{\sqrt{3}}{2} - \frac{\sqrt{2}}{2} \times
\frac{1}{2} = \frac{\sqrt{6}}{4} - \frac{\sqrt{2}}{4} = \frac{\sqrt{6} - \sqrt{2}}{4} \]
Thus, \[ \text{ladder length} = \frac{4}{(\sqrt{6} - \sqrt{2})/4} = \frac{4 \times
4}{\sqrt{6} - \sqrt{2}} = \frac{16}{\sqrt{6} - \sqrt{2}} \] Rationalize the denominator: \[
\frac{16 (\sqrt{6} + \sqrt{2})}{(\sqrt{6} - \sqrt{2})(\sqrt{6} + \sqrt{2})} = \frac{16
(\sqrt{6} + \sqrt{2})}{6 - 2} = \frac{16 (\sqrt{6} + \sqrt{2})}{4} = 4 (\sqrt{6} +
\sqrt{2}) \] Final answer: \[ \boxed{ \text{Ladder length} = 4 (\sqrt{6} + \sqrt{2}) \text{
meters} } \] Analysis: This problem showcases the integration of trigonometry with
algebraic manipulation and rationalization techniques, emphasizing their importance in
real-world contexts like construction and safety assessments.

Advanced Topics in Trigonometry Questions

While basic problems form the foundation, advanced questions often involve identities,
equations, or applications that require deeper understanding and strategic approaches.

Solving Trigonometric Equations

Example: Solve for \(\theta\) in

Questions & Answers About trigonometry questions and
answers

N
o

Question Answer

1 What are the basic
trigonometric ratios?

The basic trigonometric ratios are sine (sin), cosine
(cos), and tangent (tan). They are defined as sinθ =
opposite/hypotenuse, cosθ = adjacent/hypotenuse,
and tanθ = opposite/adjacent.

2 How do you find the value of
sin θ given a right triangle?

To find sin θ, divide the length of the side opposite θ
by the hypotenuse: sin θ = opposite/hypotenuse.

3 What is the Pythagorean
identity in trigonometry?

The Pythagorean identity is sin²θ + cos²θ = 1, which
relates the sine and cosine of an angle.
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4 How can I solve for an angle θ
using inverse trigonometric
functions?

Use the inverse functions: θ =
sin⁻¹(opposite/hypotenuse),
cos⁻¹(adjacent/hypotenuse), or
tan⁻¹(opposite/adjacent), depending on the known
sides.

5 What are the special angles in
trigonometry and their sine
and cosine values?

The common special angles are 0°, 30°, 45°, 60°, and
90°. For example, sin 30°= 1/2, cos 45°= √2/2, sin
60°= √3/2.

6 How do I verify the
trigonometric identities?

To verify identities, manipulate one side of the
equation using algebraic and trigonometric
properties to match the other side, simplifying step
by step.

7 What is the law of sines and
when is it used?

The law of sines states that (a/sin A) = (b/sin B) =
(c/sin C). It is used to solve for unknown sides or
angles in non-right triangles.

8 How do you solve a right
triangle when two sides are
known?

Use Pythagoras' theorem to find the third side, then
apply trigonometric ratios to find the angles as
needed.

9 What is the difference
between sin, cos, and tan
functions?

Sine and cosine relate to ratios of sides in a right
triangle, while tangent is the ratio of the opposite to
adjacent sides. They are all fundamental in analyzing
angles and triangles.

trigonometry problems, trigonometric equations, sine and cosine, tangent calculations, unit
circle, trigonometry formulas, right triangle problems, trig identities, inverse trigonometry,
trigonometry practice questions
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