! What You'll Learn
: W To find the sine and

cosine ratios

24 To solve problems
using the sine and
cosine ratios

..And Why

You can use the sine and
cosine ratios to solve
problems involving fire
safety.

Here's How
Look for questions that

#a build understanding
v’ check understanding

B
hypotenuse leg
opposite
LA
A leg adjacent c

o lA

Work Together

The Sine and Cosine Ratios

Exploring Sine and Cosine Ratios

1. a. Using graph paper and a
protractor, draw £ A, a C
40° angle with one side on E
a horizontal line. Then H
choose vertical lines to
draw segments HG, FD, "
and CB as shown. 40

b. Use a centimeter ruler to A G0 8

measure the segments in
the first three columns below to the nearest millimeter.
Use a calculator to find the ratios in the fourth and fifth

columns.

BC=m AB=m AC= BC = 45 -
DF = AD = AF = - 4=
GH=® AG-= aH=-m S$fH-m 48,

¢. daPatterns Compare your ratios with those of other
members of your group. What patterns do you find?

2. Repeat Question 1, but this time, use mZA = 73°.

THINK AND DISCUSS s

WV Finding the Sine and Cosine Ratios

The tangent ratio involves the lengths of the legs of a right

triangle. The sine and cosine ratios involve the lengths of the
hypotenuse and one of the legs. These three ratios are called
trigonometric ratios.

sine of ZA = length of leg opposite £ A

length of hypotenuse
% _ length of leg adjacent to £ A
oSl of LA = length of hypotenuse
These equations can be abbreviated.
. _ _opposite _ _adjacent
sin4 = ypotenuse cos A = hypotenuse

H EXAMPLE 1

Find sin G and cos G.

. _ _Opposite  _ 48 _
sin G hypotenuse 52
20

3. v Try It Out Find sin H and cos H.

E You can use a calculator to find the sine and cosine of any acute

angle of a right triangle.
To find sin 41° and cos 41°, use these key sequences.

41 gm 0.656059 So, sin 41° = 0.6561.
41 0.1547096  So, cos 41° = 0.7547.

4. & Calculator Find sin 83° and cos 39° to the nearest
ten-thousandth.

7 Using the Sine and Cosine Ratios

You can use the sine and cosine ratios to solve problems.

@ EXAMPLE 2  Real-Worid Problem Solving .

[ Fire Safety The longest ladder that a suburban fire
department has is a 105-ft ladder mounted on top of a truck.
For the safety of those on the ladder, the fire department
does not want to extend the ladder to an angle greater than
75° with the roof of the truck. If the roof of the truck is 10 ft
off the ground, find the highest point the ladder can reach.

8 Draw a diagram to describe the problem.
Let x = the side opposite the 75° angle.
. _ _opposite }

sin A = ypotenuse ~Use the sine ratio.

05+ sin 75° = 1z
x = sin 75°(105) —Solve for x.
76 [Em (& 105 & 10142221
0 f+ L 750 So, x = 101. Since the roof of the truck is
A 10 feet off the ground, the highest the

ladder can reach is 101 + 10, or 111 feet
off the ground.

-—Substitute.
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