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Trigonometry Questions With Answers
trigonometry questions with answers Trigonometry is a fundamental branch of mathematics that deals with
the relationships between the angles and sides of triangles. It is widely used in various fields such as physics,
engineering, astronomy, and architecture. Whether you are a student preparing for exams or a professional solving
real-world problems, practicing trigonometry questions with answers is essential for mastering the concepts. This
comprehensive guide provides a variety of trigonometry questions along with detailed solutions to help deepen
your understanding and improve problem-solving skills.

Basic Trigonometry Concepts and Questions

Understanding the Basic Ratios
Trigonometry primarily revolves around six fundamental ratios related to right-angled triangles:

Sine (sin)1.
Cosine (cos)2.
Tangent (tan)3.
Cosecant (csc)4.
Secant (sec)5.
Cotangent (cot)6.

Each ratio relates an angle to the lengths of sides in a right triangle.

Sample Questions with Solutions

Question 1:

A right-angled triangle has one angle of 30°. Find the sine, cosine, and tangent of 30°.

Answer:

Using known values: - sin 30° = 1/2 - cos 30° = √3/2 - tan 30° = (sin 30°) / (cos 30°) = (1/2) / (√3/2) = 1/√3 or √3/3

Summary:

sin 30° = 1/21.
cos 30° = √3/22.
tan 30° = √3/33.

Applying Trigonometry to Find Side Lengths

Question 2:
In a right triangle, if the hypotenuse is 10 units and one of the angles is 45°, find the lengths of the other two sides.



Answer:

Using the definitions: - Opposite side = hypotenuse × sin(angle) - Adjacent side = hypotenuse × cos(angle)
Calculations: - Opposite side = 10 × sin 45° = 10 × √2/2 ≈ 10 × 0.7071 ≈ 7.07 units - Adjacent side = 10 × cos 45°
= 10 × √2/2 ≈ 7.07 units

Summary:

Opposite side ≈ 7.07 units1.
Adjacent side ≈ 7.07 units2.

Solving for Angles Using Inverse Trigonometric Functions

Question 3:
A ladder leaning against a wall reaches a height of 12 meters. The distance of the foot of the ladder from the wall is
5 meters. What is the angle between the ladder and the ground?

Answer:

Using the cosine ratio: cos θ = adjacent / hypotenuse First, find the hypotenuse (length of the ladder): hypotenuse
= √(height² + base²) = √(12² + 5²) = √(144 + 25) = √169 = 13 meters Then: cos θ = 5 / 13 θ = cos⁻¹ (5/13) ≈ cos⁻¹
(0.3846) ≈ 67.8°

Summary:

The angle between the ladder and the ground is approximately 67.8°.

Using Trigonometric Identities

Question 4:
Prove that: sin² θ + cos² θ = 1

Answer:

This is a fundamental Pythagorean identity in trigonometry, derived from the Pythagorean theorem. Consider a
right-angled triangle with an angle θ, hypotenuse r, and legs x and y: - sin θ = y / r - cos θ = x / r By the
Pythagorean theorem: x² + y² = r² Dividing both sides by r²: (x/r)² + (y/r)² = 1 => cos² θ + sin² θ = 1 Thus, the
identity is proved.

Solving Trigonometric Equations

Question 5:
Solve for θ in the interval 0° ≤ θ < 360°: 2 sin θ - 1 = 0
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Answer:

Step 1: Isolate sin θ: 2 sin θ = 1 sin θ = 1/2 Step 2: Find θ: sin θ = 1/2 Possible solutions in [0°, 360°): θ = 30°, 150°

Summary:

The solutions are θ = 30° and θ = 150°.

Advanced Trigonometry Questions

Question 6:
Find all solutions for the equation: tan 2θ = √3 in the interval 0° ≤ θ < 180°.

Answer:

Step 1: Recall that tan 2θ = √3 2θ = tan⁻¹(√3) + n×180° 2θ = 60°, 240°, 420°, ... Step 2: Solve for θ: θ = 30°, 120°,
210°, ... But since θ is in [0°, 180°), the relevant solutions are: θ = 30°, 120°

Summary:

Solutions: θ = 30°, 120° in the given interval.

Applications of Trigonometry in Real Life

Example 1: Height Calculation
A person stands 50 meters away from a building. The angle of elevation to the top of the building is 45°. Find the
height of the building.

Solution:

Using tan θ: tan 45° = height / distance = 1 height = 1 × 50 = 50 meters The height of the building is
approximately 50 meters.

Example 2: Navigation and Bearing
A ship is sailing due north. It then changes course and heads at a bearing of 45° east of north for 100 km. How far
east and north has the ship traveled?

Solution:

- North component = 100 × cos 45° = 100 × √2/2 ≈ 70.71 km - East component = 100 × sin 45° ≈ 70.71 km The
ship has traveled approximately 70.71 km east and 70.71 km north.

Conclusion
Mastering trigonometry questions with answers involves understanding fundamental ratios, applying identities,
solving equations, and utilizing inverse functions. Regular practice with varied problems enhances problem-solving
skills and builds confidence in applying trigonometry concepts to real-world scenarios. This guide offers a broad



spectrum of questions, from basic to advanced, with detailed solutions to support your learning journey. Keep
practicing, and you will find that trigonometry becomes an accessible and powerful tool for analyzing angles and
lengths in diverse contexts.

Trigonometry Questions with Answers: An In-Depth Review for Learners and Educators Trigonometry questions with
answers form a cornerstone of mathematical education, serving as vital tools for students striving to understand
the relationships between angles and sides within triangles. As an essential branch of mathematics, trigonometry
not only finds applications in fields such as engineering, physics, and navigation but also sharpens problem-solving
skills critical for academic success. This comprehensive review delves into the nature of trigonometry questions,
exploring various types, common problem-solving strategies, and detailed solutions to facilitate mastery for
learners and educators alike.

Understanding the Importance of Trigonometry Questions
with Answers
Trigonometry questions serve multiple educational purposes: - Assessment of Conceptual Understanding: They
evaluate comprehension of fundamental concepts such as sine, cosine, tangent, and their reciprocal functions. -
Application of Formulas: Questions test the ability to apply identities, formulas, and theorems like the Pythagorean
theorem, law of sines, and law of cosines. - Problem-Solving Skills: They foster analytical thinking through complex
geometric problems requiring multiple steps. - Preparation for Competitive Exams: Well-crafted questions with
solutions prepare students for standardized tests that often feature trigonometric problems. By providing detailed
answers, these questions reinforce learning, clarify misconceptions, and build confidence in solving similar
problems independently.

Categories of Trigonometry Questions with Answers
Trigonometry questions vary widely depending on their focus and difficulty level. They generally fall into several
categories: 1. Basic Trigonometric Ratios and Identities Questions in this category involve identifying or calculating
sine, cosine, tangent, and their reciprocals. 2. Solving for Unknown Sides and Angles in Right Triangles These
problems require applying fundamental ratios and Pythagoras’ theorem. 3. Trigonometric Equations These involve
solving equations such as sin θ = 0.5 or tan 2θ = 1, often requiring algebraic manipulation. 4. Application of the
Law of Sines and Law of Cosines These are used in non-right triangles to find unknown sides or angles. 5. Real-
World Problem Solving Questions that model practical situations, such as calculating heights or distances using
trigonometry.

Sample Trigonometry Questions with Detailed Solutions
Below, we explore representative questions across the categories, providing step-by-step solutions to illustrate
problem-solving processes.

1. Basic Ratios and Identities
Question: Evaluate sin θ if cos θ = 3/5 and θ is in the first quadrant. Answer: Since θ is in the first quadrant, both
sine and cosine are positive. Using the Pythagorean identity: sin² θ + cos² θ = 1 Substitute cos θ: sin² θ + (3/5)² = 1
sin² θ + 9/25 = 1 Express 1 as 25/25: sin² θ + 9/25 = 25/25 Subtract 9/25 from both sides: sin² θ = 25/25 - 9/25 =
16/25 Take the positive square root (since θ is in the first quadrant): sin θ = √(16/25) = 4/5 Result: sin θ = 4/5
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2. Solving for Unknowns in Right Triangles
Question: In a right triangle, the hypotenuse is 13 units, and one leg is 5 units. Find the other leg and the angles.
Answer: Apply Pythagoras’ theorem to find the other leg (b): b² + 5² = 13² b² + 25 = 169 b² = 169 - 25 = 144 b =
√144 = 12 Now, find the angles: - Use sine of angle A (opposite side is 5): sin A = opposite/hypotenuse = 5/13 - Use
cosine of angle A (adjacent side is 12): cos A = 12/13 Calculate angle A: A = arcsin(5/13) ≈ arcsin(0.3846) ≈ 22.6°
Similarly, angle B: B = 90° - A ≈ 67.4° Result: Other leg = 12 units; Angle A ≈ 22.6°, angle B ≈ 67.4°

3. Trigonometric Equations
Question: Solve for θ in the interval [0°, 360°]: 2 sin θ - 1 = 0 Answer: Rearranged: 2 sin θ = 1 sin θ = 1/2 Find θ:
sin θ = 1/2 in [0°, 360°]: θ = 30°, 150° Result: θ = 30°, 150°

4. Law of Sines and Law of Cosines Applications
Question: In triangle ABC, sides AB = 8 cm, AC = 6 cm, and angle A = 60°. Find side BC. Answer: Use the Law of
Cosines: BC² = AB² + AC² - 2 AB AC cos A Calculate: BC² = 8² + 6² - 2 8 6 cos 60° cos 60° = 0.5 Plug in values: BC²
= 64 + 36 - 2 8 6 0.5 BC² = 100 - (2 8 6 0.5) Calculate the second term: 2 8 6 0.5 = 2 8 3 = 48 Thus: BC² = 100 -
48 = 52 Find BC: BC = √52 ≈ 7.21 cm Result: Side BC ≈ 7.21 cm

5. Real-World Application: Height Calculation
Question: From a point on the ground 30 meters from the base of a tall building, the angle of elevation to the top is
45°. Find the height of the building. Answer: Model the situation as a right triangle: - Distance from point to building
base = 30 m - Angle of elevation = 45° - Height of building = h Using tangent: tan 45° = h / 30 Since tan 45° = 1: h
/ 30 = 1 h = 30 meters Result: Building height = 30 meters

Common Strategies for Solving Trigonometry Questions
To efficiently approach trigonometry problems, students and educators should consider these strategies: - Identify
the Triangle Type: Determine if the problem involves a right triangle or an oblique triangle. - Label Clearly: Assign
variables to unknown sides or angles. - Select Appropriate Ratios or Identities: Use sine, cosine, tangent, or their
reciprocals as needed. - Apply Theorems Judiciously: Pythagoras, Law of Sines, and Law of Cosines are foundational
tools. - Use Inverse Trigonometric Functions: When angles are unknown, apply inverse functions carefully. - Check
the Domain: Ensure solutions are valid within the given interval or context. - Verify Solutions: Substitute answers
back into original equations for confirmation.

Conclusion: The Value of Trigonometry Questions with
Answers
The systematic study of trigonometry questions with answers is indispensable for deepening understanding and
building problem-solving proficiency. They serve as both assessment tools and learning aids, providing clarity
through worked examples and detailed solutions. For educators, curating a diverse set of questions across difficulty
levels fosters comprehensive comprehension. For students, practicing these problems enhances confidence and
prepares them for advanced coursework or competitive examinations. In an era where mathematical literacy is
increasingly vital, mastering trigonometry through diverse questions and thorough solutions ensures learners are



well-equipped to navigate both academic challenges and real-world applications. Whether tackling simple ratios or
complex geometric applications, a robust grasp of trigonometry questions with answers remains a pillar of
mathematical education. References - Stewart, J. (2015). Precalculus: Mathematics for Calculus. Cengage Learning.
- Larson, R., & Edwards, B. H. (2013). Precalculus with Limits. Cengage Learning. - Khan Academy. (n.d.).
Trigonometry Practice Problems. Retrieved from https://www.khanacademy.org/math/trigonometry

Questions & Answers About trigonometry questions with
answers

No Question Answer

1 What is the basic definition of
trigonometry?

Trigonometry is the branch of mathematics that studies the
relationships between the angles and sides of triangles,
particularly right-angled triangles.

2 How do you find the sine, cosine, and
tangent of a 30° angle?

For a 30° angle in a right triangle, sin(30°) = 1/2, cos(30°) = √3/2,
and tan(30°) = 1/√3.

3 What is the Pythagorean theorem and
how is it used in trigonometry?

The Pythagorean theorem states that in a right triangle, the square
of the hypotenuse equals the sum of the squares of the other two
sides: a² + b² = c². It is used to find missing side lengths and verify
right angles.

4 How can I solve for an unknown side
in a right triangle using trigonometry?

Use basic trigonometric ratios: sine, cosine, or tangent. For
example, if you know an angle and one side, you can find the other
sides using sin(θ), cos(θ), or tan(θ).

5 What are common trigonometric
identities I should memorize?

Key identities include sin²θ + cos²θ = 1, tanθ = sinθ / cosθ, and the
angle sum and difference formulas such as sin(a ± b) = sin a cos b
± cos a sin b.

6 How do I solve a trigonometric
equation like sin(x) = 1/2?

Find the angles where sin(x) = 1/2; these are x = 30° or 150° in
the principal range. For general solutions, add multiples of 360°: x
= 30° + 360°n or 150° + 360°n, where n is an integer.

7 Why are trigonometric functions
periodic, and what does this mean?

Trigonometric functions are periodic because their values repeat at
regular intervals. For example, sine and cosine have a period of
360°, meaning sin(θ + 360°) = sin(θ). This property is essential in
modeling repetitive phenomena like waves.
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