A

What You'll Learn

W To find the tangent
ratio

@ To solve problems
using the tangent
ratio

...And Why

You can use the tangent
ratio to find measures
indirectly.

Here's How

Look for questions that
5 build understanding
¢ check understanding

B

leg
opposite
LA

leg adjacent €
o LA

|

Work Together

1. a. Using graph paper and
a protractor, draw LA, a
35° angle with one side
on a horizontal line.
Then choose vertical
lines to draw segments
HG, FD, and CB as

A G DRl

shown.
b. Use a centimeter ruler to measure the segments in the

first two columns below to the nearest millimeter. Use a
calculator to evaluate the ratios in the third column.

i g BC _
BC = AB=n %—g—
DF = AD = 322
GH = AG = el -

¢. == Patterns What pattern do you notice in the ratios in
the table? Compare the ratios you found with those of
other members of your group.

2. Repeat Question 1, but this time, draw the figure so that
miA = 62°

THINK AND DISCUSS :
WV Finding the Tangent Ratio

In the Work Together, you began the study of trigonometry,
which comes from the Greek words meaning “triangle
measurement.” The ratio that you calculated is called the
tangent ratio of £ A. You discovered that the tangent ratio
remains the same for any right triangle with the same measure
of £A.

length of leg opposite £ A

length of leg adjacent to LA

tangent of LA =
opposite

You can abbreviate this equation as tan A = sdiacent:

B EXAMPLE 1

In ARST at the right, find tan T. 4
T length of leg opposite £T R 2
tan 1 = {o5gth of leg adjacent to 2T 27
_ 36 45
- a7
=4_13 T
=3 13

3. ¢ Try It Out Write tan R as a fraction and as a decimal.
4. duReasoning How is tan R related to tan T?

You can use a calculator to find the tangent of any acute angle of
a right triangle. To find tan 59°, use this key sequence.

59 16642794  So, tan 59° ~ 1.6643.

5. « Calculator Use a calculator to find each tangent. Round
to the nearest ten-thousandth.

a. tan 13° b. tan 47° ¢ tan 86°

¥ Solving Problems Using the Tangent Ratio

You can use the tangent ratio to find measures indirectly.

B EXAMPLE 2 Real-World Problem Solving .

@ Rock Climbing In Yosemite National Park in California, a
granite mass named El Capitan rises almost perpendicular
to the valley floor. When you are standing 600 feet from the
wall, you look up at an angle of 80° and see a rock climber
near the top of El Capitan. Use indirect measurement to
estimate the height of the climber.

Draw a diagram to show the given measures.

Let h represent the height of the climber.
tan A = ——E——ggj;':;ﬁ —-—Use the tangent ratio,
h tan80° = ~—Substitute.
80° h = 600(tan 80°) —Solve for h.
600 80 [EX B 3402.7650
600 f+

The climber is about 3,400 feet above the
ground.
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