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INTRODUCTION: UNDERSTANDING ANGLES OF
ELEVATION AND DEPRESSION

Geometry often extends beyond the classroom, bridging the gap
between abstract theory and the physical world. One of the most
practical applications of trigonometry and right-triangle geometry
is  the study of  angles  of  elevation and depression.  A  typical
Geometry  Worksheet  75  Angles  of  Elevation  and
Depression  challenges students  to  apply  trigonometric  ratios
such  as  sine,  cosine,  and  tangent  to  solve  real-world
measurement problems. Whether you are a student preparing for
a test or a teacher looking to reinforce concepts, mastering these
angles  unlocks  the  ability  to  calculate  heights  of  buildings,
distances across lakes, and even the altitude of an airplane.
In this article, we will explore the meaning of angles of elevation
and depression, explain how they relate to the line of sight and
horizontal  lines,  and  provide  step-by-step  guidance  through
sample problems commonly found in Worksheet 75. We will also
discuss common pitfalls and offer tips for solving these problems
with  confidence.  By  the  end,  you  will  not  only  understand  the
geometry  but  also  see  how  these  concepts  appear  in  fields  like
surveying, navigation, and architecture.

WHAT ARE ANGLES OF ELEVATION AND DEPRESSION?

An angle of elevation is the angle formed when an observer
looks upward from a horizontal line to an object above. Imagine
standing at ground level and looking up at the top of a tree—the
angle between your line of sight and the horizontal ground is the
angle of elevation. Conversely, an angle of depression is the
angle  formed  when  the  observer  looks  downward  from  a
horizontal line to an object below. For example, if you stand on a
balcony and look at a car on the street below, the angle between
your  line  of  sight  and  the  horizontal  line  is  the  angle  of
depression.
Both angles are measured with respect to the horizontal line,
never the vertical. A key geometric property is that the angle of
elevation  from  point  A  to  point  B  is  equal  to  the  angle  of
depression from point B to point A, provided the horizontal lines
are parallel.  This  fact  often simplifies solving problems involving
two observers or objects at different heights.

Key Terminology in
Worksheet 75

Line of Sight: The straight line connecting the observer's
eye to the object being viewed.
Horizontal Line: A line parallel to the ground or horizon,
used as the reference for measuring the angle.
Right Triangle: The geometry of angles of elevation and
depression always forms a right triangle, where one leg is
the horizontal distance between observer and object, and
the other leg is the vertical height difference.
Trigonometric Ratios: Tangent (tan), sine (sin), and

cosine (cos) are used to relate the angles to the sides of
the right triangle.

REAL-WORLD APPLICATIONS OF ELEVATION AND
DEPRESSION ANGLES

Why does Geometry Worksheet 75 Angles of Elevation and
Depression matter? Because these angles appear everywhere:

Surveying and Mapping: Surveyors measure the height
of mountains or the depth of valleys using angles of
elevation and depression from known baselines.
Aviation: Pilots use depression angles to judge descent
paths toward runways.
Navigation: Ship captains calculate distances to
lighthouses using elevation angles.
Construction: Architects determine the height of
structures or the length of ramps using these geometric
principles.
Astronomy: Observing celestial bodies at a certain angle
above the horizon involves elevation angles.

Each  of  these  applications  relies  on  the  same  fundamental
right‑triangle relationships taught in a typical Worksheet 75.

HOW TO SOLVE PROBLEMS FROM A GEOMETRY
WORKSHEET 75

Most problems on the worksheet present a scenario, include a
diagram  (or  require  you  to  draw  one),  and  ask  you  to  find  a
missing side or angle. The general solution strategy follows these
steps:

Identify the observer's position and the object.1.
Determine whether the problem describes an angle of
elevation (looking up) or depression (looking down).
Draw a right triangle. The horizontal line is one leg, the2.
vertical height difference is the other leg, and the line of
sight is the hypotenuse.
Label the known values. Write the given angle and any3.
known distances (horizontal distance, height, or length of
line of sight).
Choose the correct trigonometric function. Use4.
tangent (tan = opposite/adjacent) when you have the
horizontal distance and vertical height. Use sine (sin =
opposite/hypotenuse) or cosine (cos =
adjacent/hypotenuse) when the hypotenuse is involved.
Solve for the unknown. Set up an equation and use5.
algebra to isolate the variable. Remember to use your
calculator in degree mode.
Check your answer. Ensure the result is reasonable given6.
the context (e.g., a building height should be positive and
consistent with the given angle).

Example Problem 1:
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Finding the Height of a Tree
Problem: From a point 50 meters away from the base of a tree,
the angle of elevation to the top of the tree is 30°. Find the height
of the tree.
Solution: The horizontal distance from observer to tree is the
adjacent side (50 m). The height of the tree is the opposite side.
Using tangent: tan(30°) = height / 50. Height = 50 × tan(30°) ≈
50 × 0.57735 ≈ 28.87 meters.

Example Problem 2: Angle
of Depression from a
Lighthouse
Problem: The top of a lighthouse is 80 meters above sea level.
From the top, the angle of depression to a boat is 15°. How far is
the boat from the base of the lighthouse?
Solution: Because the angle of depression from the lighthouse
to the boat equals the angle of elevation from the boat to the
lighthouse, we can work with a right triangle where the opposite
side is 80 m (height) and the angle at the boat is 15°. We need
the adjacent side (horizontal distance). Use tangent: tan(15°) =
80 / distance. Therefore, distance = 80 / tan(15°) ≈ 80 / 0.26795
≈ 298.56 meters.

COMMON CHALLENGES IN WORKSHEET 75

Students often encounter difficulties such as:

Mixing up opposite and adjacent sides. Always draw
the triangle and label based on the given angle.
Forgetting that angle of depression and elevation
are complementary in some problems. Use the
property that they are equal when horizontal lines are
parallel.
Using the wrong trigonometric function. When the
unknown is the hypotenuse, sine or cosine is needed; when
it's a leg, tangent often works best.
Not using degrees. Ensure your calculator is in degree
mode.

Worksheet 75 typically includes a mix of problems that require
direct application as well as multi-step reasoning. For instance,
you might need to find the height of a cliff when given the angle
of  elevation  from  two  different  distances—a  situation  that
involves  solving  a  system  of  equations.

Advanced Problem: Two
Angles of Elevation
Scenario: A surveyor measures the angle of elevation to the top
of a tower as 25° from point A. She then moves 100 meters
closer to the tower and measures the angle as 40°. Find the
height of the tower.
Strategy: Let the height be h and the distance from the closer
point be x. Then from the farther point, distance = x + 100. Write
two tangent equations: tan(25°) = h / (x + 100) and tan(40°) = h
/ x. Solve for h and x. From the second equation, h = x·tan(40°).

Substitute into the first: tan(25°) = (x·tan(40°)) / (x + 100). Solve
for  x,  then  find  h.  This  type  of  problem  reinforces  algebraic
manipulation  alongside  trigonometry.
TIPS FOR MASTERING WORKSHEET 75

Always draw a diagram. Visualizing the right triangle1.
prevents errors.
Label the horizontal line. It is the reference for the2.
angle.
Use consistent units (meters, feet, etc.).3.
Practice with real-world scenarios to build intuition.4.
Check if your answer makes sense. A 30° angle of5.
elevation from 100 m away yields a height of about 57.7
m—reasonable for a tall building.
Memorize the tangent relationship for height/distance6.
problems: tan(angle) = height / horizontal distance.

HOW WORKSHEET 75 BUILDS DEEPER GEOMETRY
SKILLS

Working  through  Geometry  Worksheet  75  Angles  of
Elevation and Depression is not just about passing a quiz. It
trains you to translate word problems into mathematical models,
a  skill  essential  for  STEM  fields.  You  learn  to  identify  the  right
triangle hidden in a description of an observer and an object. The
worksheet  also  reinforces  the  importance  of  accuracy  in
measurement  and  the  practical  utility  of  trigonometry.
Moreover, the concepts are foundational for later topics such as
vector analysis, projectile motion in physics, and even computer
graphics. By mastering these simple angle problems, you build
confidence for more complex geometric reasoning.

COMMON MISTAKES AND HOW TO AVOID THEM

Mistaking the angle of depression for the interior
angle at the observer. The angle of depression is
measured from the horizontal downward, not from the
vertical. In the triangle, the angle inside at the observer is
actually the complement of the depression angle (if the
horizontal is one side). However, in most problems, you
treat the depression angle as the angle in the triangle at
the lower object. Always confirm the diagram orientation.
Incorrectly assuming the line of sight is horizontal.
No, the line of sight is the hypotenuse of the right triangle.
Rounding too early. Keep exact values in your calculator
until the final step to avoid rounding errors.
Forgetting to convert angle formats. Work in decimal
degrees, not degrees-minutes-seconds, unless your
calculator supports it.

CONCLUSION

Geometry  Worksheet  75  Angles  of  Elevation  and
Depression  provides  a  hands-on  opportunity  to  apply
trigonometric principles to real-life measurement problems. By
understanding  the  definitions,  drawing  accurate  diagrams,  and
choosing  the  correct  trigonometric  ratio,  you  can  solve  for
unknown  heights  and  distances  with  confidence.  The  skills  you
develop here extend far beyond the worksheet—they are used by
engineers, pilots, architects, and surveyors every day. Practice
with the examples provided, avoid common pitfalls, and you will
find  that  angles  of  elevation  and  depression  become  intuitive
tools  for  interpreting  the  world  around  you.


