
maths questions on trigonometry
Maths questions on trigonometry are essential for students and professionals alike, as they form
a critical foundation for various fields, including physics, engineering, and architecture.
Understanding trigonometric concepts not only aids in solving complex mathematical problems but
also enhances logical reasoning and analytical skills. In this article, we will explore various aspects
of trigonometry, including fundamental concepts, types of questions, and practical applications, to
help you develop a strong grasp of this vital mathematical discipline.

Understanding Trigonometry

Trigonometry is the branch of mathematics that deals with the relationships between the angles and
sides of triangles, particularly right-angled triangles. The primary functions used in trigonometry are
sine (sin), cosine (cos), and tangent (tan), which are ratios derived from the sides of a triangle.

Basic Trigonometric Functions

The three main trigonometric functions are defined as follows:

1. Sine (sin): In a right triangle, the sine of an angle is the ratio of the length of the opposite side to
the length of the hypotenuse.

\[
\text{sin}(\theta) = \frac{\text{Opposite}}{\text{Hypotenuse}}
\]

2. Cosine (cos): The cosine of an angle is the ratio of the length of the adjacent side to the length of
the hypotenuse.

\[
\text{cos}(\theta) = \frac{\text{Adjacent}}{\text{Hypotenuse}}
\]

3. Tangent (tan): The tangent of an angle is the ratio of the length of the opposite side to the length
of the adjacent side.

\[
\text{tan}(\theta) = \frac{\text{Opposite}}{\text{Adjacent}}
\]

Trigonometric Ratios in Different Quadrants

The values of trigonometric functions change depending on the quadrant in which the angle lies.



Understanding the signs of these functions in different quadrants is vital. Here’s a quick reference:

- Quadrant I: All functions (sin, cos, tan) are positive.
- Quadrant II: Sin is positive; cos and tan are negative.
- Quadrant III: Tan is positive; sin and cos are negative.
- Quadrant IV: Cos is positive; sin and tan are negative.

Types of Trigonometry Questions

Maths questions on trigonometry can be categorized into various types. Here are some of the most
common ones:

1. Basic Trigonometric Problems

These problems often involve finding the value of one of the trigonometric functions given an angle
or a side length. For example:

- Calculate sin(30°).
- Find cos(45°).
- What is tan(60°)?

2. Solving Right Triangles

In these problems, you are given some information about a right triangle and asked to find missing
sides or angles. For instance:

- Given a right triangle with one angle measuring 30° and a hypotenuse of 10 cm, find the lengths of
the opposite and adjacent sides.
- In a right triangle, if one angle is 45° and the adjacent side is 5 cm, determine the length of the
hypotenuse.

3. Trigonometric Identities

Trigonometric identities are equations involving trigonometric functions that are valid for all values
of the involved variables. Common identities include:

- Pythagorean identities: \(\sin^2(\theta) + \cos^2(\theta) = 1\)
- Angle sum identities:
- \(\sin(a + b) = \sin(a)\cos(b) + \cos(a)\sin(b)\)
- \(\cos(a + b) = \cos(a)\cos(b) - \sin(a)\sin(b)\)

You might encounter questions like:



- Prove that \(\sin^2(θ) + \cos^2(θ) = 1\).
- Simplify \(\sin(30° + 45°)\) using angle sum identities.

4. Inverse Trigonometric Functions

These questions require you to find an angle when given the value of a trigonometric function. For
example:

- Find θ if \(\sin(θ) = 0.5\).
- What is \(\tan^{-1}(1)\)?

5. Applications of Trigonometry

Trigonometry is widely used in real-world applications, such as physics, engineering, and even
astronomy. Questions may involve scenarios like:

- A ladder leaning against a wall forms an angle of 60° with the ground. If the ladder is 10 meters
long, how high does it reach on the wall?

Solution: Use the sine function:
\[
\text{Height} = \text{hypotenuse} \times \sin(60°) = 10 \times \frac{\sqrt{3}}{2} \approx 8.66
\text{ m}
\]

- A surveyor stands 200 meters away from a tree and measures the angle of elevation to the top of
the tree as 30°. How tall is the tree?

Solution: Use the tangent function:
\[
\text{Height} = 200 \times \tan(30°) \approx 200 \times 0.577 \approx 115.47 \text{ m}
\]

Practice Questions

To strengthen your understanding, here are some practice questions:

Calculate the height of a building if a person standing 50 meters away measures the angle of
elevation to the top as 45°.

Prove the identity: \(1 + \tan^2(θ) = \sec^2(θ)\).

Find the angle θ if \(\cos(θ) = \frac{3}{5}\).



In a right triangle, if the opposite side is 6 cm and the adjacent side is 8 cm, find the value of
\(\tan(θ)\).

Conclusion

Maths questions on trigonometry are not only fundamental for academic success but also crucial for
practical applications in various fields. By mastering the basic functions, solving right triangles,
understanding identities, and applying trigonometric concepts to real-world problems, you can
significantly enhance your mathematical skills. Remember, consistent practice and application of
these concepts will lead to a deeper understanding and greater confidence in tackling trigonometric
challenges. Take the time to solve practice questions and engage with real-life scenarios, and you
will find trigonometry to be both fascinating and rewarding.

Frequently Asked Questions

What is the sine of 45 degrees?
The sine of 45 degrees is √2/2 or approximately 0.7071.

How do you find the cosine of an angle using a right triangle?
The cosine of an angle in a right triangle is found by dividing the length of the adjacent side by the
length of the hypotenuse.

What is the relationship between the sine and cosine of
complementary angles?
The sine of an angle is equal to the cosine of its complementary angle, i.e., sin(θ) = cos(90° - θ).

How can we use the tangent function to calculate heights?
We can use the tangent function by setting up a right triangle where the tangent of an angle is equal
to the opposite side (height) over the adjacent side (distance from the base).

What is the value of sin(0) and cos(0)?
The value of sin(0) is 0 and the value of cos(0) is 1.

What are the unit circle coordinates for 30 degrees?
The coordinates for 30 degrees on the unit circle are (√3/2, 1/2), where the x-coordinate represents
cos(30°) and the y-coordinate represents sin(30°).



How do you calculate the angle of elevation using
trigonometry?
To calculate the angle of elevation, use the inverse tangent function: angle =
tan⁻¹(opposite/adjacent).
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