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Module 3c: The Sine & Cosine Ratios

Math Practice(s):
-Reason abstractly & quantitatively
-Construct viable arguments & critique the reasoning of others

Learning Target(s):
-Use trig ratios to determine the lengths of missing sides of a right
triangle.

Homework:
HW #12: 3c #1-10
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Warm-up

Consider the right triangle ABC. Decide if the following statements are true or false. Explain your
answers.

c
A, Iftanﬂ:%,thenBC=5andA_B=3.
Ves, it 1s frue because
s ok O©
|- oeP h o,

2 tan rato 1% oef
0\0\\1 °

2. In the diagram, x represents the length of one of the legs of
the right triangle and y represents the length of the
hypotenuse.

B. Determine the length of the leg whose measure is
unknown. Show how you determined your answer

(using tangent ratio). Round your answer to the
nearest thousandths. 12 .

\g_@om 1 \}@’Q{
X2 1I0.43) unk

C. Determine the length of the hypotenuse. Show how you determined your answer (using the
tangent ratio). Round your answer to the nearest thousandths.

can't Hed tha lengih ot thae
Y\\/Po’\’cnus—g b}ﬁ u\é\r\‘a “mr\gow)‘_
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The Sine Ratio

€ represents the measure of angle 4.
* @ could represent any degree measure (e.g., & = 65°). §g

The expression “ sin 8 ” is pronounced, “sine of theta™.

erase to show

R

To determine the number that “ sin @  represents, we have to
set up the following ratio:

_ length of the side OPPOSITE from )
- length of the HYPOTENUSE

=» This is often abbreviated in a simpler form as

sin@ =

The Cosine Ratio

8 represents the measure of angle A.
* @ could represent any degree measure (e.g., 8 = 31.5°).

R

The expression “ c0s 8 ” is pronounced, “cosine of theta™.

’ oKBQ

To determine the number that “ cos & * represents, we have to
set up the following ratio:

0S0 = length of the side ADJACENT to @
- length of the HYPOTENUSE

=» This is often abbreviated in a simpler form as

adj
hyp

cosf =
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soH-CcAaH-TOA

represents the measure of 24

A. Set-up an equation using the sine ratio.

. Y
swn B =5

B. Set-up an equation using the cosine ratio.

X

—

Z

C. Set-up an equation using the tangent ratio.

cos O =

't.owxe_—';i(‘

Y represenvh
A, Set-up 2 equations using the sine ratio.

=n 5S4y = v
o
s\N R = \/

B. Set-up2 equations using the cosine ratio.

\O

_—

Y

Red

e

Cos '3(; =

C. Set-up 2 equations using the tangent ratio.

ton SY =35
\

Example 1: In the diagram shown, x, y and z represent the lengths of one side of the right triangle, and 8

Example 2: In the diagram shown, x represent the leng‘tth's of one 1

f the rLEEt trla.n
-2
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Example 3: For each right triangle below, determine the value of sin P, sin {J, cos P, and cos 0.
=
a. sinP= =
il
sin 0= 5
L\
cosP= ——
=
cos Q=——§—
b. sin P= ng(-o—’ ﬂ
L
=
o Lo
sin@= "7 L
=
cos P= -
wsg- 20O
- AN
7 - 29
¢ sinP= (5,
2O
S - Q
sn0= ", 2 U WY
24
a1
)
cos P= o P 20 R
o3
R J
cos 0=
Co
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erase to show
Reflection

Referring to the triangles and your answers in Example 3 (on the previous page), work with a partner to
discuss and answer the following questions.

a. Ineach of the triangles on the previous page, since P and Q are acute angles in a right triangle,

(]

their measures add up to 90 . Thus, they are called Complementa ry angles.

b. For each triangle on the previous page,
* compare the value of sin P to the value of cos {J and,

* compare the value of cos P to the value of sin (.

What do you notice? Write a complete sentence to summarize your thoughts (your sentence should
include the following words: sine, cosine and complementary angles).

The sin P 2 cos @ oare the same, becaus
“he acute /S ore complementary.

¢. Translate your sentence above (your answer for question b) into equations. Fill in the blanks to
make two true statements.

If P and Q are complementary angles, then

sin E = CDSQ and sin Q = cos P

Trigonometry is the study of measurements using triangles.

* tri = means“3”
* gon ¥ comes from the Greek word “gonia” which means “angle™

* metric =* comes frfom the Greek word “metron” which means “measurement”
Therefore, the literal franslation of TRIGONOMETRY is “3 angle measurement™.

The sine, cosine and tangent ratios are the three main trigonometric ratios and are very useful for
solving a wide variety of real-world problems.
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Practice
2. Determine if the following trigonometric ratios were used correctly in each equation.

If it is correct, circle the equation. If it is NOT correct, rewrite the equation so it is correct.

B. cosA=2
=2 :
B A

amﬁ‘gg

. 3 4 4 3
C. smB=; D. cusB=g

. =)
SN B = 5
3. Determine the value of x in each of the triangles below. Show how you determined your answer
using a trigonometric ratio. Round your answer to the thousandths place.

B. C.

28°

15
6
ot LR (S) 5 i 7.8’}(\—’(5}”

X-0os i3 = (o YxT].0ML.
cosT cos YO un R

e A L
S)

[x=\Lozy4 unifz
WEEY

4.  Determine the value of x and y in each of the triangles below. Show how you determined your
answers using trigonometric ratios. Round your answers to the thousandths place.

A. B.
o

Y QG x\(\\HQ
s Q
Q .
oa)zw ’ Y 8 A
W ;

fmm5){¥92€ Q@anflééyg

V= 2.3 50 wn = &M‘t
X%mwﬂﬂ%igx' X<@57T:G%%«

,M: 2.9 X.WN G

s 720

.
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