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MASTERING RIGHT TRIANGLE WORD PROBLEMS:
SOLUTIONS AND ANSWERS FOR EVERY LEARNER

Right  triangle  word  problems  are  a  staple  in  geometry  and
trigonometry courses. They challenge students to translate real-
world  scenarios  into  mathematical  equations,  apply  the
Pythagorean theorem or trigonometric ratios, and then interpret
the result in a meaningful way. Whether you're calculating the
height of a tree using an angle of elevation or finding the shortest
distance across  a  rectangular  field,  these problems build  critical
thinking and problem-solving skills. In this guide, we’ll  explore
common types  of  right  triangle  word problems,  provide clear
step-by-step solutions, and share answers so you can check your
work. By the end, you’ll feel confident tackling any right triangle
word problem that comes your way.

Understanding the Basics
of Right Triangles
Before  diving  into  word  problems,  it  helps  to  recall  the
fundamental properties of a right triangle. A right triangle has
one angle that measures exactly 90 degrees. The side opposite
this right angle is called the hypotenuse, and it is always the
longest  side.  The  other  two  sides  are  called  legs.  The
Pythagorean  theorem  states  that  for  any  right  triangle,  the
square of the hypotenuse equals the sum of the squares of the
legs:  a²  + b²  = c²,  where  c  is  the  hypotenuse.  Additionally,
trigonometric ratios (sine, cosine, tangent) relate the angles to
the side lengths, which is especially useful when only one side
and an angle are given.
Word problems often require  you to  identify  which sides and
angles  you  know,  and  then  decide  whether  to  use  the
Pythagorean theorem or a trigonometric function. The key is to
draw  a  diagram,  label  everything  you  know,  and  then
systematically  solve  for  the  unknown.
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Common Types of Right
Triangle Word Problems
Right triangle word problems generally fall into a few categories.
Recognizing the type can help you pick the right strategy quickly.

Pythagorean theorem problems: These involve finding
a missing side when two sides are known. Typical scenarios
include ladders leaning against walls, ramps, and the
diagonal of a rectangle.
Angle of elevation and depression problems: These
use trigonometric ratios to find heights or distances when
an angle is known. For example, finding the height of a
flagpole from a given distance and angle of elevation.
Trigonometric ratio problems: When you know one side
and one acute angle, you can use sine, cosine, or tangent
to find another side. These are common in navigation,
construction, and physics.
Multi-step problems: Some problems require combining
the Pythagorean theorem with trigonometry, or breaking a
shape into multiple right triangles.

A Step-by-Step Approach to

Solving Right Triangle Word
Problems
Regardless  of  the  specific  problem,  following  a  structured
approach  will  improve  accuracy  and  efficiency.

Read the problem carefully. Understand what you are1.
being asked. Identify the known quantities and the
unknown you need to find.
Draw and label a diagram. Sketch the right triangle that2.
represents the situation. Mark the right angle, known sides,
known angles, and the unknown with a variable.
Choose the appropriate formula. If you have two sides,3.
use the Pythagorean theorem. If you have a side and an
acute angle, use SOHCAHTOA (sine = opposite/hypotenuse,
cosine = adjacent/hypotenuse, tangent =
opposite/adjacent).
Set up the equation. Substitute the known values into4.
the formula.
Solve for the unknown. Perform the algebraic steps.5.
Remember to take square roots when using the
Pythagorean theorem.
Check your answer. Does it make sense in the context of6.
the problem? For example, a ladder length should be longer
than the height it reaches.
State your answer clearly. Include appropriate units7.
(feet, meters, degrees, etc.).
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Example 1: The Ladder
Against a Wall
(Pythagorean Theorem)
Problem: A 13-foot ladder is leaning against a vertical wall. The
base of the ladder is 5 feet from the wall. How high up the wall
does the ladder reach?
Solution: The ladder forms the hypotenuse of a right triangle.
The distance from the wall to the ladder's base is one leg (5 ft).
Let  the  height  on  the  wall  be  the  other  leg  (h).  Using  the
Pythagorean theorem: 5² + h² = 13² → 25 + h² = 169 → h² = 144
→ h = 12. So the ladder reaches 12 feet up the wall.
Answer: 12 feet.

Example 2: Angle of
Elevation to a Flagpole
Problem:  From a point  50 meters  away from the base of  a
flagpole,  the  angle  of  elevation  to  the  top  of  the  pole  is  30
degrees.  Find  the  height  of  the  flagpole.
Solution:  The  ground  distance  (50  m)  is  the  adjacent  side
relative to the 30° angle. The height is the opposite side. Use
tangent: tan(30°) = opposite / adjacent → tan(30°) = height / 50

→ height = 50 * tan(30°). tan(30°) = 1/√3 ≈ 0.57735 → height ≈
50 * 0.57735 ≈ 28.8675 meters.
Answer: Approximately 28.87 meters.

Example 3: Finding a
Missing Leg Using Sine
Problem: A right triangle has a hypotenuse of 20 cm and an
acute angle of 40 degrees. Find the length of the side opposite
the 40° angle.
Solution: We know the hypotenuse and want the opposite side.
Use sine: sin(40°) = opposite / hypotenuse → sin(40°) = opposite
/ 20 → opposite = 20 * sin(40°). sin(40°) ≈ 0.6428 → opposite ≈
12.856 cm.
Answer: Approximately 12.86 cm.

Example 4: A Ramp
Problem (Angle of
Elevation)
Problem:  A wheelchair ramp must have a maximum slope of
1:12 (rise to run). If the ramp rises 2 feet, what is the horizontal
length of the ramp? Also find the angle of elevation.
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Solution: Slope = rise/run = 1/12. Given rise = 2 ft, then 2/run =
1/12 → run = 24 ft.  The ramp itself is the hypotenuse. Using
Pythagorean theorem: hypotenuse² = 2² + 24² = 4 + 576 = 580
→ hypotenuse ≈ √580 ≈ 24.08 ft. To find the angle of elevation,
use tangent: tan(θ) = opposite/adjacent = 2/24 = 1/12 → θ =
arctan(1/12) ≈ 4.76°.
Answer: Horizontal length = 24 feet; angle of elevation ≈ 4.76°.

Example 5: Navigation –
Boat Bearing
Problem: A boat travels 8 km east, then 15 km north. How far is
the boat from its starting point? What is the bearing from the
start?
Solution:  The east  and north  legs  are  perpendicular,  so  the
distance from start is the hypotenuse: d² = 8² + 15² = 64 + 225
= 289 → d = 17 km. To find the bearing, we calculate the angle
from north (or east). The angle θ between the east leg and the
hypotenuse  can  be  found  us ing  tangent :  tan(θ)  =
opposite/adjacent  =  15/8  →  θ  =  arctan(15/8)  ≈  61.93°.  The
bearing from north is typically measured clockwise from north.
From north, the boat is 8 km east and 15 km north, so the angle
east of north is arctan(8/15) ≈ 28.07°. So bearing ≈ N 28.07° E.
Answer: Distance = 17 km; bearing ≈ N 28.07° E.

Example 6: Shadow Length
(Angle of Elevation)
Problem: A tree casts a 30-foot shadow when the sun is at an
angle of elevation of 40 degrees. How tall is the tree?
Solution: The shadow length is the adjacent side; tree height is
the opposite side. Using tangent: tan(40°) = height / 30 → height
= 30 * tan(40°) ≈ 30 * 0.8391 ≈ 25.173 feet.
Answer: Approximately 25.17 feet.

Tips for Solving Right
Triangle Word Problems

Always draw a diagram. Visualizing the triangle helps
you correctly identify which sides are known and which are
unknown.
Label the right angle. Make sure you know which angle
is 90°; this determines which sides are legs and which is
the hypotenuse.
Use consistent units. Convert all measurements to the
same unit before solving.
Memorize the trigonometric ratios. Knowing
SOHCAHTOA by heart speeds up the process.
Check for unrealistic answers. For instance, a ladder
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cannot reach higher than its length.
Practice with a variety of contexts. The more word
problems you do, the quicker you’ll recognize patterns.

Advanced Problem:
Combining Pythagorean
Theorem and Trigonometry
Problem: A 100-meter tall building casts a shadow. The angle of
depression from the top of the building to the tip of the shadow is
25 degrees. How long is the shadow?
Solution: The angle of depression from the top equals the angle
of elevation from the tip of  the shadow to the top (alternate
interior  angles).  So  the  angle  at  the  tip  is  25°.  In  the  right
triangle, the building height (100 m) is opposite the 25° angle,
and  the  shadow length  is  adjacent.  Use  tangent:  tan(25°)  =
opposite/adjacent = 100 / shadow → shadow = 100 / tan(25°).
tan(25°) ≈ 0.4663 → shadow ≈ 214.43 meters.
Answer: Approximately 214.43 meters.

Real-World Application:

Roof Pitch
Problem:  A  roof  has  a  pitch  of  6/12  (rise/run).  If  the  run
(horizontal span) is 8 feet, what is the length of the rafter (the
hypotenuse)? Also find the angle of the roof.
Solution:  Rise  =  (6/12)  *  run  =  0.5  *  8  =  4  feet.  Using
Pythagorean theorem: rafter² = 4² + 8² = 16 + 64 = 80 → rafter
≈  8.94  feet.  Angle:  tan(θ)  =  rise/run  =  4/8  =  0.5  →  θ  =
arctan(0.5) ≈ 26.565°.
Answer: Rafter length ≈ 8.94 feet; roof angle ≈ 26.57°.

Common Mistakes to Avoid
Confusing opposite and adjacent sides. Always identify1.
the angle you are working with first.
Using the wrong trigonometric ratio. Double-check2.
whether you need sine, cosine, or tangent based on which
sides are given.
Forgetting to take the square root. After applying the3.
Pythagorean theorem, you must take the positive square
root to get the side length.
Rounding too early. Keep intermediate calculations exact4.
or with several decimal places, then round only the final
answer.
Misinterpreting "angle of depression." Remember that5.
it is measured from the horizontal downward; it equals the
angle of elevation from the opposite point.
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CONCLUSION Right triangle


