m Apply the Sine and Cosine
Ratios

Goal - Use the sine and cosine ratios.

Your Notes VOCABULARY

Sine, cosine Sine and cosine are trigonometric
ratios for acute angles that involve the lengths
of a leg and the hypotenuse of a right triangle.

Angle of elevation \When looking up at an object,
the angle your line of sight makes with a horizontal
line is called the angle of elevation.

Angle of depression \When looking down at an
object, the angle your line of sight makes with a
horizontal line is called the angle of depression.

SINE AND COSINE RATIOS

Let AABC be a right triangle | 2

with acute ZA. The sine of ZA o posite hypotenuse
and cosine of ZA (written sin A LA

and cos A) are defined as follows: B leg adjacentto ZA A

_ length of leg opposite ZA BC
Remember these sin A = = =
length of hypotenuse

abbreviations: AC
sine — sin —

cosine — cos length of leg adjacent to ZA AB
hypotenuse — hyp cos A = =

length of hypotenuse
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Your Notes Find sine ratios

Find sin U and sin W. Write each answer U
as a fraction and as a decimal rounded
to four places. 34/ |30
Solution
U 74 16 8 wewe v
sinU = °'°: - - - ~ 0.4706
yp- uw 34 17
W 15} 30 15
sinW = 2225 = = = ~ 0.8824
yp- uw 34 17
.
Find cosine ratios
Find cos S and cos R. Write each answer S
as a fraction and as a decimal rounded to
four places. 53/ |45
Solution
adj. to «s | S7 45 Fos7
cos S = h = ~ 0.8491
yp: SR 53|
adj. to «.R | A7 28
cos R = h = ~ (0.5283
yp- SR 53|
.

Q Checkpoint Find sin B, sin C, cos B, and cos C. Write

each answer as a fraction and as a decimal rounded
to four places.

1. 4 21 c

20 29

B
1 e _21 = 1 et _20_ =
sin B = 2 0.7241, sin C 29 0.6897,

cos B = 79 0.6897, cos C 29 0.7241
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Your Notes Use a trigonometric ratio to find a hypotenuse

Basketball You walk from one corner of —E
a basketball court to the opposite corner. 7
Write and solve a proportion using a St
trigonometric ratio to approximate the : o4t
distance of the walk.
. 62° =
Solution
. o opp. . . . o
sin 62° = —— Write ratio for sine of 62°.
hyp.
sin 62° = 9—;’ Substitute.
X ¢+ sin62° = 94 Multiply each side by x .
_ 94 . . . o
X= e Divide each side by sin 62° .
X~ 4 Use a calculator to find
_0.8829  sin 62° .
x = 106.5 Simplify.
The distance of the walk is about 106.5 feet.

.

LTV EY- S Find a hypotenuse using an angle of depression

Roller Coaster You are at the top of aa
a roller coaster 100 feet above the .
ground. The angle of depression is N 100 ft
44°, About how far do you ride down
the hill?
. ° opp. . . . o
sin 44° = —— Write ratio for sine of 44°.
hyp.
sin 44° = 120 Substitute.
X+ sin44° = 100 Multiply each side by x .
_ 100 L : e
X = Sin 44° Divide each side by sin 44° .
X = 100 Use a calculator to find
0.6947 e
- sin 44° .
x = 143.9 Simplify.
L You ride about 144 feet down the hill.
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Your Notes @ checkpoint Complete the following exercises.

2. In Example 3, use the cosine ratio to approximate
the width of the basketball court.

about 50 feet

3. Suppose the angle of depression in Example 4 is
72°. About how far would you ride down the hill?

about 105 feet

Find leg lengths using an angle of elevation

Railroad A railroad crossing arm
that is 20 feet long is stuck with
an angle of elevation of 35°.
Find the lengths x and y.
Solution
Step 1 Find x.
. opp. Write ratio for sine
sin 35° = —— —_—
S22 Ty of 35° .
. o l .
sin 35° = 20 Substitute.
20 + sin 35° = x Multiply each side by 20 .
1156 =x Use a calculator to simplify.
Step 2 Find y.
adj. Write ratio for cosine
cos 35° = — —
——  hyp. of 35° .
cos 35° = s Substitute
——===_" 20 )
20 - cos 365° =y Multiply each side by 20 .
16.4 =y Use a calculator to simplify.
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Your Notes

-

Homework

~N

ENCY- I Use a special right triangle to find a sin and cos

Use a special right triangle to find the sine and cosine
of a 30° angle.

Solution

Use the 30°-60°-90° Triangle Theorem to draw a right
triangle with side lengths of 1, \/§, and 2 . Then set up
sine and cosine ratios for the 30° angle.

. o_ OPP.- _ 1 _ V3

sin 30° = hp, - 2 0.5000 30
o _ adj. _ V3 1 3

cos 30° = hyp, = 2 = 0.8660 60°

.

0 Checkpoint Complete the following exercises.

4. In Example 5, suppose the angle of elevation is 40°.
What are the new lengths x and y?

x= 129, y= 15.3

5. Use a special right triangle to find the sine and
cosine of a 60° angle.

sin 60° = 0.8660
cos 60° = 0.5000

Copyright © McDougal Littell/Houghton Mifflin Company.

Lesson 7.6 * Geometry Notetaking Guide 193



