Lesson 12.1 — Trigonometric Ratios

Opposite Leg - The leg of the triangle directly opposite the selected angle is referred to as the
opposite leg.
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Adjacent Leg - The leg of the triangle next to the selected angle (that is not the hypotenuse) is
referred to as the adjacent leg.
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This side is called the adjacent leg This leg is /
because it is next to the 20° angle. adjacent to Z A.

Trigonometric Ratios

Hypotenuse
B

<~ Thisleg is
a opposite £ A.

This leg is / G
adjacent to £ A.

For any acute angle A in a right triangle: In AABC above:

length of opposite leg

sineof LA = length of hypotenuse

; a
sinA = —
c

cosine of £ A =

length of adjacent leg i b
length of hypotenuse T

length of opposite leg

tangent of ZA = length of adjacent leg

a
tan A =%




Example 1: Give the answer as a fraction in terms of p, g, and r.

sinP = p
gl W
R P Q

) opposite leg to P
sinP =
hypotenuse
sinP = Ld
r

Example 2: Give the answer as a fraction in terms of p, g, and r.

cosP = p
q ¥
R p Q
adjacentleg to P
cosP =
hypotenuse
cosP = q
r

Example 3: Give the answer as a fraction in terms of p, g, and r.

tanP = P

q

opposite leg to P
tanP = bp g

adjagentleg to P

tan P =£
q



Example 4: Give the answer as a fraction in terms of p, g, and r.

sinQ = p
gl W
R P Q
) __opposite leg to Q
sinQ = hypotenuse
sinQ = —

Example 5: Give the answer as fraction in simplest form.

sinT =

14 R

We need to start by finding the length of the hypotenuse TR. We will use the Pythagorean
Theorem for this.

a? + b? = ¢?
62 + 82 = ¢?
36 + 64 = c?
100 = ¢?

V100 = /c?
10 =c

TR =10

opposite legto T

sinT =
hypotenuse



Example 6: Give the answer as fraction in simplest form.

cosT =

14 R

We need to start by finding the length of the hypotenuse TR. We will use the Pythagorean
Theorem for this.

a? + b? = ¢?

62 + 82 = ¢?
36 + 64 = c?
100 = ¢?
V100 = /e
10 =c
TR =10
adjacentlegto T
cosT =
hypotenuse
- 6 3
cosT=75=¢
T— 3
cosT =¢

Example 7: Give the answer as fraction in simplest form.

tanT =
6 8
14 R

oppositelegto T
tanT = —

adjacentlegto T
canT — 8 4
anT ===z
tanT = 2
anT =3



Example 8: Give the answer as fraction in simplest form.

sinR =

14 R

We need to start by finding the length of the hypotenuse TR. We will use the Pythagorean
Theorem for this.

a? + b? = ¢?

62 + 82 = ¢?
36 + 64 = c?
100 = ¢?
V100 = /c?
10 =c
TR =10
) opposite leg to R
sinR =
hypotenuse
R — 6 3
sinR =0 ==
inR =2
sinR = 5\

Example 9: Solve for x. Express each answer accurate to the nearest 0.01.

64° = a
cos =78

X
28-cos64° =—-28

28
28-cos64° =x
12.27 =x
x =~ 12.27

Example 10: Solve for x. Express each answer accurate to the nearest 0.01.

12.1
sin 24° = ——
X




12.1
Xx-sin24°=——-x
X

x-sin24° =12.1
X - sin 24° _ 12.1
sin24°  sin24°

_ 12.1
= sin 24°
x = 29.75
x ~ 29.75

Example 11: Solve for x. Express each answer accurate to the nearest 0.01.

tan51° = —
Mo =08

x
14.8-tan51° = 128 14.8

14.8-tan51° = x
18.28 = x
x~ 18.28

Example 12: Find the measure of each angle to the nearest degree.

sin4 = 0.9455

sin"!sin A = sin~10.9455
A = sin"10.9455

A =709967 ...

A=71°

Example 13: Find the measure of each angle to the nearest degree.

t B—4
ang =g

.4

tan"'tan B = tan~ 3



B=tan =
an 3

B =53.1301 ...

B = 53°

Example 14: Find the measure of each angle to the nearest degree.

cos C = 0.8660

cos™t cosC = cos™1 0.8660
C = cos~10.8660

C =30.0029 ...

C =30°

Example 14: Write a trigonometric equation you can use to solve for the unknown value. Then
find the value to the nearest 0.1.

H.’

w =

28 cm

We always want to use the trigonometric function that uses ratios of sides we have relative to a
known angle that is not the right angle. In this case, that is the 40° angle.

Relative to the 40° angle, we know the hypotenuse and we are looking for the opposite side.

The trigonometric ratio that compares opposite side and hypotenuse is sine.

in40° = i
sin =23

28 - $in 40° = — . 28
Sin _28

28-sin40° =w
17.99805...=w

w= 18.0 cm



Example 15: Write a trigonometric equation you can use to solve for the unknown value. Then
find the value to the nearest 0.1.

X =

o 28°
14 cm

We always want to use the trigonometric function that uses ratios of sides we have relative to a
known angle that is not the right angle. In this case, that is the 28° angle.

Relative to the 28° angle, we know the adjacent side and we are looking for the opposite side.

The trigonometric ratio that compares opposite side and adjacent side is tangent.

tan 28° = X

an =12

14 - tan 28° = X 14
an =1z

14 -tan28° = x

7.443932 ... =x

xX=7.4cm

Example 16: Write a trigonometric equation you can use to solve for the unknown value. Then
find the value to the nearest 0.1.

y%

We always want to use the trigonometric function that uses ratios of sides we have relative to a
known angle that is not the right angle. In this case, that is the 17° angle.

Relative to the 17° angle, we know the adjacent side and we are looking for the hypotenuse.

The trigonometric ratio that compares hypotenuse and adjacent side is cosine.

cosl7° = —



170 73
y-cosl7°=—-y
y

y-cosl7° =73
y-cosl7° 73
cos17°  cos17°

_ 73
" cos17°

y = 76.335498 ...

y

y=76.3 cm

Example 18: Find the value of each unknown to the nearest degree.

a~ m

We always want to use the trigonometric function that uses ratios of sides we have relative to the
angle we want to find that is not the right angle. In this case, that is a.

Relative to a, we know the adjacent side and the opposite side.

The trigonometric ratio that compares adjacent side to opposite side is tangent.

tana = i
26
14
tan"!tana = tan 1%
a =tan"?! 14
26
a = 28.30075 ...

a~28°



Example 19: Find the value of each unknown to the nearest degree.

t =

ITih:

|

15 in.

-

We always want to use the trigonometric function that uses ratios of sides we have relative to the
angle we want to find that is not the right angle. In this case, that is t.

Relative to t, we know the opposite side and the hypotenuse. The opposite side will be 11 in
because the figure is a rectangle and opposite sides are congruent.

The trigonometric ratio that compares opposite side to hypotenuse is sine.

o1
sint = 15
11
. _1 . t — . _1_
sin ~ SIn Sin 15
11
t=sin"t—
sin 15
t = 47.1657 ...
t~47°

Example 20: Find the value of each unknown to the nearest degree.

7~

f—
12 cm >~/

We always want to use the trigonometric function that uses ratios of sides we have relative to the
angle we want to find that is not the right angle. In this case, that is z.

Relative to z, we know the adjacent side and the hypotenuse. The adjacent side will be 6 cm.
The triangle is isosceles and we know that the altitude will bisect the opposite side.

The trigonometric ratio that compares adjacent side to hypotenuse is cosine.



CoSs z :E

1

-1 _ _
COS™ " COSZ = COS™ " ==
25

= -1_
VA COoS o5

z=76.11345 ...
Z=176°



