Math-3A
Lesson 9-1

Trigonometric Ratios for Right Triangles



Do it right now!

1. Obtain a the following:
a) Paper triangle from Mr. Long.
b) Protractor
c) Ruler
d) Instruction sheet




Triangle Similarity: Same shape (not same size)

Shape results from three pairs of congruent angles.

A= /G Similarity results in the ratios of
corresponding sides always
/B=~=_/E equaling the same number.
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What did we learn from our activity?

=? Opposite of what? ~ Oppof ZA 1 0.5

hyp 2

Each angle measure has its own unigue ratio.

The size of the triangle does not matter.

A

The numerical value of this ratio Is a
property of the measure of the angle




“Ratios” are decimal form (not in fraction form).

These “Ratios” are unigue numbers for each angle; they are
Properties of the angle.
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sine A = 2PP sin10° =0.174
hyp

sin10° :0'1—174

Go to Geogebra (trig ratios)



Lessons/SM3-A Lesson 9-1 Trig Ratios of similar triangles.ggb

What are the “code words” for the ratios?
SOH-CAH-TOA

oy

Key point: sine of an angle
(measured in degrees or radians)

Opposite

0

Sin30° — opposite (length)
hypotenuse (length)

Adjacent

sin @ — opposite (length)

The ratio Is a property of the
hypotenuse (length) angle. We must know the
: angle measure to find the
COS @ = adjacent (length) correct ratio.
hypotenuse (length)
Qppgsite (|ength) These only work for
tan @ =

adjacent (length) right triangles!!!



B
Trigonometric Functions @_{Q}%@ _g
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A Adjacent C

Notice that these ratios are reciprocals of the
sine, cosine, and tangent ratios.

_ A hypotenuse
sinf — cscbO SeCA= o adjacent
cos O — sechH h  hypotenuse

CSCA=— ,
o  opposite

HSH goes Wlth “C” COtA _ E adjacent

0 opposite
The sine ratio Is the reciprocal of the cosecant ratio.




Trig Ratios B

COsSA="7 sec A="?
5 3
cosA—ﬂ sec:AzZ
5
C_I
siInB="7 cscB="?
A cscB:§
sinB=— 4
5
tanB =7 COtA="? tan A="?
4
tan B = — c:otA:ﬂ tan A=—
3 3



What patterns can you see?

COSA="? secA=7?

sinB =7 cscB="?

sinB:ﬂ cscB:5
5 4
tan B =7 CoOotA="?
tanB:ﬂ COtA:ﬂ
3 3

C

—

A

Cosine A and Secant A
are reciprocals.

tan A=7

3

tan A= —

A



What patterns can you see?

COSA="7 secA="7

4 5

COSA = SeCA=— =
4 3

sinB=?  CcsCB="? u
/ C 4 A
Sine B and Cosecant B are
reciprocals.

tanB =? COtA="? tan A=7

A
tan B = — cotA:ﬂ tanAZE
3 3 4



What patterns can you see?

CosA=7 secA="? 5
5
secB=—
sinB =7 cscB =7 ]

5 - z A
cscB =— CosA=SinB
4

Cos 20=Sin 70
tanB="? COtA="? tan A="?

A
tanB = — cotA=ﬂ tanA=§
3 3 4



What patterns can you see?

COSA=7 seCcA="7 B
5
cosA:ﬂ SeC A=— 5
5 4 3
i —9 cscB="7
sinB =" C_I . A
smB:g CSCBZZ Tan A= Cot B
Tan 30 = Cot 60
tan B =7 COtA="7 tan A=7

A



What patterns can you see?

COSA=7 secA="? B
5
c;osA:ﬂ SeCA=— 5
5 4 3
sin B A L . A
SlnB:g CSCB:Z Tan A and Tan B are
reciprocals.

tanB ="? COtA="? tan A=7

3 3



hypotenuse = 1

Why is it “nice” to have a hypotenuse whose length is ‘1’7

Sin ©= opposite side A

0
Adjacent

Cos ©= adjacent side

Q Opposite =

Tan ©= opp/adj

The length of the hypotenuse is no longer in the ratio!




Trig Ratios of Acute Angles

What shape is used to define trig ratios?

right triangle.
B
?»%QO‘E’“‘}%@ %
5 5
A Adjacent C

Using these definitions we can’t have angles > 90!!!




Trig ratios for obtuse angles: we need acute angles!!

Sin ©= opposite side

0

A

Q Opposite =

: : Adjacent
Cos ©= adjacent side

Tan ©= opp/ad]



Lesson 6-1 Trig Ratios of Unit Circle-1.ggb
Lesson 6-1 Trig Ratios for obtuse angles.ggb

Trig ratios only work for right triangles! [/f angle is greater than 90...

1. Build a standard position angle on the x-y plane, with vertex at (0, 0)

2. Initial side of the angle: always points along the positive x-axis.

3. Terminal side of the angle: points outward from (0, 0).

4. We build a right triangle, hypotenuse is the terminal side.

5. We use the reference anqle for our trig ratios.

XV

Ad] Initial side
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Reference angle: the acute angle between the terminal side of a
standard position angle and the x-axis.

With a right triangle with a hypotenuse =1 on the x-y plane, by
using the reference angle for our trig ratios, the x-y pair at the
end of the hypotenuse gives us adjacent side length and
opposite side length of the right triangle.

(adj, opp) = (X, y)

SiInG =y

A Adjacent
Cos © = X Tan © = y/x




For Quadrantl 0. = g

Sin © = y-value of the point

Cos © = x-value of the point

Tan © = y/Xx

Trig ratios will be positive #'s

(adj, opp) = (X, y)

Initial side

XV



For Quadrant Il Qref = 180 — B4

Sine ratio Is a positive number
Cosine ratio IS a hegative number

Tangent ratio is a negative number

(adj, opp) = (X, y)

SiInG =y

Cos © =X

Tan © = y/Xx

Initial side

XV



For Quadrant |l Href = Ostq — 180 Sin©@ =y
Sine ratio IS a hegative number Cos © =X

Cosine ratio IS a hegative number

Tan © = y/Xx

Tangent ratio is a positive number
A

Hstd

Initial side

(adj, opp) = (X, Y) y

XV



For Quadrant |l H'ref = 360 — Oy Sin©@ =y

Sine ratio IS a negative number Cos © =X
Cosine ratio IS a positive number

Tangent ratio is a negative number

Tan © = y/Xx

Initial side

XV

Go to Geogebra (ref angles)

(adj, opp) = (x, y)

< <
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