angle of elevation and depression
worksheet with answers

Angle of elevation and depression worksheet with answers is an essential
resource for students and educators alike, providing a structured approach to
understanding two fundamental concepts in trigonometry. These concepts are
crucial for applications in various fields such as architecture, engineering,
and even astronomy. This article will delve into the definitions,
applications, and provide a comprehensive worksheet complete with answers to
reinforce learning and facilitate practice.

Understanding Angles of Elevation and
Depression

Definition of Angle of Elevation

The angle of elevation is defined as the angle formed by the horizontal line
and the line of sight when looking upward at an object. For instance, when a
person stands on the ground and looks at the top of a building or a tree, the
angle formed between the ground and the line of sight to the top of the
object is known as the angle of elevation.

Definition of Angle of Depression

Conversely, the angle of depression is the angle formed between the
horizontal line and the line of sight when looking downward at an object. For
example, if a person stands on a cliff and looks down at a boat in the sea,
the angle formed between the horizontal line (at the height of the cliff) and
the line of sight to the boat is called the angle of depression.

Real-World Applications

Understanding angles of elevation and depression is not just a theoretical
exercise; numerous practical applications exist:

1. Architecture: When designing buildings, architects need to calculate the
angles of elevation to ensure that the structure fits within zoning laws and
aesthetic guidelines.

2. Navigation: Pilots and sailors use angles of elevation and depression to
navigate and ensure safe landing and docking.



3. Astronomy: Astronomers determine the position of stars and planets in the
sky using angles of elevation.

4. Construction: Surveyors use these angles to calculate heights and
distances accurately when laying out sites.

Basic Trigonometric Principles

To solve problems related to angles of elevation and depression, one must use
basic trigonometric principles. The primary functions involved include:

- Sine: The ratio of the opposite side to the hypotenuse.
- Cosine: The ratio of the adjacent side to the hypotenuse.
- Tangent: The ratio of the opposite side to the adjacent side.

These functions can be utilized to find unknown distances or heights in
right-angled triangles formed by the angles of elevation and depression.

Formulas to Remember

1. For Angle of Elevation:
\( \tan(\theta) = \frac{\text{Opposite}}{\text{Adjacent}} \)
Where \( \theta \) is the angle of elevation.

2. For Angle of Depression:
The formula remains the same since it also forms a right triangle.
\( \tan(\theta) = \frac{\text{Opposite}}{\text{Adjacent}} \)

Worksheet: Angle of Elevation and Depression
Exercises

The following worksheet consists of several problems that involve calculating
angles of elevation and depression. Each problem will be followed by its
answer for self-assessment.

Problem Set

1. Problem 1: A person is standing 100 meters away from a tree. The angle of
elevation from the person's eyes to the top of the tree is 30 degrees. How
tall is the tree?

2. Problem 2: From the top of a building, which is 50 meters high, the angle
of depression to the ground level is 45 degrees. How far is the building from



the point directly below the observer?

3. Problem 3: A helicopter is flying at a height of 200 meters. The angle of
depression from the helicopter to a car on the ground is 60 degrees. How far
is the car from the point directly below the helicopter?

4. Problem 4: A kite is flying at a height of 80 meters. If the angle of
elevation from the ground level to the kite is 40 degrees, how far is the
kite from the observer on the ground?

5. Problem 5: A fisherman on a dock observes a fish underwater at an angle of

depression of 30 degrees. If the dock is 10 feet above the water surface, how
deep is the water at the point where the fish is located?

Answers to the Worksheet

1. Answer 1:
- Using the tangent function:

\

\tan(30™\circ) = \frac{\text{Height of tree}}{100}
\1

- Rearranging gives:

\ [

\text{Height of tree} = 100 \cdot \tan(30™\circ) \approx 100 \cdot 0.577 =
57.7 \text{ meters}
\1]

2. Answer 2:

- Using the tangent function:

tian(45“\circ) = \frac{50}{\text{Distance from the building}}

T]Rearranging gives:

tiext{Distance from building} = 50 \cdot \tan(45™\circ) = 50 \text{ meters}
\1]

3. Answer 3:
- Using the tangent function:

\ [

\tan(60™\circ) = \frac{200}{\text{Distance}}
\1]

- Rearranging gives:

\ [

\text{Distance} = \frac{200}{\sqrt{3}} \approx 115.47 \text{ meters}
\1]

4. Answer 4:
- Using the tangent function:



\ [

\tan(40™\circ) = \frac{80}{\text{Distance}}

\1

- Rearranging gives:

\ [

\text{Distance} \approx \frac{80}{0.839} \approx 95.3 \text{ meters}
\1

5. Answer 5:

- Using the tangent function:

\ [

\tan(30™\circ) = \frac{\text{Depth}}{10}

\1

- Rearranging gives:

\ [

\text{Depth} = 10 \cdot \tan(30™\circ) \approx 10 \cdot 0.577 = 5.77 \text{
feet}

\1

Conclusion

The angle of elevation and depression worksheet with answers serves as a
valuable tool for students to practice and enhance their understanding of
trigonometric principles. By applying these concepts to real-world scenarios,
learners can appreciate the importance of mathematics in everyday life. The
calculations and methods discussed in this article are foundational skills
that will benefit students as they progress in their studies of geometry,
physics, and engineering.

Frequently Asked Questions

What is the angle of elevation?

The angle of elevation is the angle formed between the horizontal line and
the line of sight when looking up at an object.

How is the angle of depression defined?

The angle of depression is the angle formed between the horizontal line and
the line of sight when looking down at an object.

What types of problems can be solved using angle of
elevation and depression worksheets?

These worksheets typically include problems related to real-world



applications such as calculating heights of buildings, distances across
valleys, and navigation.

Why are angle of elevation and depression important
in trigonometry?

They are essential for solving right triangle problems, allowing us to use
trigonometric ratios to find unknown heights and distances.

What trigonometric functions are commonly used with
angle of elevation and depression?

Commonly used functions include sine, cosine, and tangent, which relate the
angles to the ratios of the sides of right triangles.

Can you give an example of a typical problem found
on an angle of elevation and depression worksheet?

Sure! A common problem might state: 'A person is standing 50 meters from a
building and sees the top of the building at an angle of elevation of 30
degrees. What is the height of the building?'

What tools or resources can help in solving angle of
elevation and depression problems?

Graphing calculators, trigonometric tables, and online graphing tools can
assist in calculating angles and distances effectively.

What is the significance of understanding angles of
elevation and depression in fields like engineering?

In engineering, understanding these angles is crucial for structural design,
surveying, and any field that requires precise measurements of height and
distance.
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