Section: 11.2
SM 2

Objective: Find trigonometric ratios, use inverse functions to find missing angle measures

Trigonometry: “Triangle Measurement” — Usmg the ratlos of the sides of right triangles to measure di tances

and angles. Tkl' o&? a'*‘\’“shgs M m
|“ ade rom two si e !}'a rlg‘;!tnangP

Trigonometric Ratio: A fra tion

—

3 most common trigonometric ratios:

it
Sine: sin@ = opposite S 0 &
Opposite hypotenuse
Cosines cosd = adjacent CA— l-‘
o hypotenuse AR

* Adjacent means “ next to 8 (6 is the

angle you are focusing on) _ tang = opposite ,_ro

*  Opposite means “ across from 6 (6 is ad.]acent
the angle you are focusing on)

\>

* Hypotenuse is the side across from the How to remember:

right angle
ongst St SOH CAH TOA

Finding Sine, Cosine, and Tangent

1)  Label the sides of the triangle as opposite, adjacent, and hypotenuse. (Opposite and adjacent depend on
which angle you are focusing on, so it might help to circle that angle).

2)  If one of the side lengths that you need for the ratio is missing, use the Pythagorean Theorem to find it.
a’+b*=¢’ leg” +leg” = hypotenuse®

3) Find sinf, cos#, or tand by making a fraction using the definition of the function. (SOH-CAH-TOA)

opposite cosf = adjacent and = opposite

sinf = —_— :
hypotenuse hypotenuse adjacent

4)  Simplify the fraction, if necessary.

* If the question asks for an “exact value”, that means no decimals. Write the answer with simplified square

roots and simplifie jons
 onme————
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Then

ing sides
find the exact valyes of sin6, cosf, and tan6.&~ Fingd Rat'o and reduea 'LW‘P \I\(j Mm
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No matter how big the triangle is, the values of the trigonometric functions for a certain size angle will remain
the same.
Sn(20°) = 652/19.05 = 0.342 SiN(20°) = 8.26/24.16 = 0.342 sin(20°) = 9.83/28.73 = 0.342
) 92/M19.05=0. A
IA .A
& 59 8.26 9.83
_20” 4B 20° B 20° B
17.9 227 27

The triangles above all have a 20° angle. Even though they are all different sizes, when you divide the side
opposite the 20° angle by the hypotenuse, you get the same thing for all three triangles. That means that
sin (20°) is always the same, no matter how big the triangle is.

* You need to make sure your calculator is in degree mode. Look for a button that says “mode” and set it
to degree, or a button that says DRG and push it until you see degree on the screen.

L, 0\
Type sin(20°) on your calculator and make sure you get 0.342... K MGY_Q sunt Qdc VISR
‘ ' PV} 9 RS .
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This means that if you know how long two sides of a right triangle are, you can figure out how big the angle is.

To do this, we use inverse trigonometric functions: sin”', cos™, and tan™'.

But what is the meaning of sin”1 ... ?

Well, the Sine function "sin" takes an angle and gives us the ratio "opposite/hypotenuse”,

sin K U
A Angle T —— -\ zd oS
fypot ({23
-1 20 jon
tan
whan-ryny o

But sin™ (called "inyerse sine") goes the other way ... -Fr,\d n

.. it takes the ratio "opposite/hypotenuse"” and gives us an angle.
—

= a.hjl e

&®
o\e(\\)
oy° Opposite
0
Adjacent
. 1( opposite [ adjacent _1[ opposite
sin” | ——— |=angle cos” | ——  |=angle tan” | —— |=angle
hypotenuse hypotenuse adjacent
* Use inverse functions when vo i re nt to know
Jiow big one of the anglesis.

Finding a Missing Angle Measure
1. Figure out which two sides you know out of Opposite, Adjacent, and Hypotenuse. Label them on the
diagram. (If you know all three sides, pick which two you are going to use).

2. Use SOH-CAH-TOA to decide which one of sine, cosine, or tangent involves those two sides.

3. Figure out what the sine, cosine, or tangent equals (write the fraction).

opposite cosd) = adjacent anf = opP051te
hypotenuse hypotenuse adjacent

sinf =

4. Use the inverse function (sin™', cos™, or tan™') of that fraction to find the angle measure.
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