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you’ll learn
You’ll learn to find the
tangent of an angle and
find missing measures
using the tangent.

am I ever going
to use this?
Knowing how to use the
tangent ratio can help you
find unknown measures in
triangles.

Word Wise
tangent

Words: If A is an acute angle of a right triangle,

tan A ! .

Symbols: tan A ! "b
a" Model: B

C

a c

Ab

measure of the leg opposite !A
""""
measure of the leg adjacent to !A

Tangent
Ratio

11

Example

APPLICATION
1

If your calculator does
not have a key,
you can use the table
on the back cover of
this booklet to estimate
answers.

TAN

The Tangent Ratio

The industrial technology class plans to add a wheelchair ramp to the
emergency exit of the auditorium as a class project. They know that the
landing is 3 feet high and that the angle the ramp makes with the ground
cannot be greater than 6°. What is the minimum distance from the landing
that the ramp should start? This problem will be solved in Example 1.

Problems like the one above involve a right triangle and ratios. One ratio,
called the tangent, compares the measure of the leg opposite an angle with
the measure of the leg adjacent to that angle. The symbol for the tangent of
angle A is tan A.

You can also use the symbol for tangent to write the tangent of an angle
measure. The tangent of a 60° angle is written as tan 60°. If you know the
measures of one leg and an acute angle of a right triangle, you can use the
tangent ratio to solve for the measure of the other leg.

Construction Solve the problem about the wheelchair ramp.

First, draw a diagram.

m!A = 6°

adjacent leg = x feet

opposite leg = 3 feet  

Now substitute these values into the definition of tangent.

tan A !

tan 6° ! "3x"

(tan 6°)(x) ! 3 Multiply each side by x.

x ! "tan
3

6°" Divide each side by tan 6°.

3 6 28.54309336
To the nearest tenth, the ramp should begin about 28.5 feet from the
landing.

TAN!

opposite leg
""adjacent leg

A x ft
3 ft6˚



2 Trigonometry

Example 2

Study Hint

Technology To find

TAN!1, press the 

key and then the key.TAN

2nd

CHECK FOR UNDERSTANDING

Communicating
Mathematics

Guided Practice

You can use the TAN!1 function on your calculator to find the measure of
an acute angle of a right triangle when you know the measures of the two
legs.

Find the measure of !A to the nearest degree.

From the figure, you know the 
measures of the two legs. Use the 
definition of tangent.                              

tan A = 

tan A = 

Now use your calculator to find the measure of !A. 

6 10 [TAN!1] 30.96375653
The measure of A is about 31°.

Read and study the lesson to answer each question.

1. Write a definition of the tangent ratio.

2. Tell how to use the tangent ratio to find the measure of a leg of a right
triangle.

3. Tell how to find the measure of an angle in a right triangle when you know the
measures of the two legs.

Find each tangent to the nearest tenth. 
Find the measure of each angle to the 
nearest degree. 

4. tan J 5. tan K

6. m!J 7. m!K

8. Find the value of x to the nearest tenth.

9. Measurement A guyline is fastened to a TV tower 50 feet above the
ground and forms an angle of 65° with the tower. How far is it from the base
of the tower to the point where the guyline is anchored into the ground? 
Round to the nearest foot.
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Complete each exercise using the information in the figures. Find each
tangent to the nearest tenth. Find the measure of each angle to the nearest
degree.

10. tan A 11. tan B 12. m!A 13. m!B

14. tan Z 15. tan E 16. m!Z 17. m!E

18. tan F 19. tan Y 20. m!F 21. m!Y

Find the value of x to the nearest tenth.

22. 23. 24.

25. If the leg opposite the 53° angle in a right triangle is 4 inches long, how long is
the other leg to the nearest tenth?

26. If the leg adjacent to a 29° angle in a right triangle is 9 feet long, what is the
measure of the other leg to the nearest tenth?

27. Measurement A flagpole casts a shadow 
25 meters long when the angle of elevation 
of the Sun is 40°. How tall is the flagpole              
to the nearest meter?

28. Surveying A surveyor is finding the 
width of a river for a proposed bridge. 
A theodolite is used by the surveyor to 
measure angles. The distance from the 
surveyor to the proposed bridge site is 
40 feet. The surveyor measures a 50°
angle to the bridge site across the river. 
Find the length of the bridge to the              
nearest foot.

29. Critical Thinking In a right triangle, the tangent of one of the acute angles
is 1. Describe how the measures of the two legs are related.
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EXERCISES

Practice

Applications and
Problem Solving

29. They are equal.
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