8.1 The Pythagorean Theorem/Trigonometric Ratios

In a right triangle. a® + 8* = ¢, or leg’ + leg’ = hypotenuse’.
2 g

hypotenuse c
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* The hypotenuse (the longest side — the one across from the right angle) should always be by itself
on one side of the equation.

To find the length of the hypotenuse: To find the length of a leg:
2+ 4 =¢? a a+5' =13
4+16=¢’ a’+25=169
c 4 =20 5[/ a’=169-25
£'=J2_-.EE*5 a’ =144
> c=2J5~447 Gaaltad
a=12

Examples: Find the length of the missing side of each triangle.
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Right Triangle Trigonometric Ratios

Trigonometry: The study of the relationships among the sides and angles of right triangles.

Trigonometric Ratio: A ratio of the lengths of two sides of a right triangle. The three main trigonometric
rations are sine (sin), cosine (cos), and tangent (tan).

If @ is an acute angle of a right triangle, “adj” is the length of the leg adjacent (next to) &,

“opp” is the length of the leg opposite &, and “hyp” is the length of the hypotenuse, then:

opposite leg S0 H c'p‘ ﬁ To A
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g sinfd = — cosf=— lal'lé':ﬂ_j*

adjacent leg
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‘ Cosecant Seont, CorTangy d?{’
Three other trig ratios: secd = —— cotd=—
adj opp
rec.ipgﬁa-ﬂ recigioca.(. rauipopfa.Q,
sne cosing -l-,-qnﬁ“e&'t’
Examples: Find the exact values of sinfl, cos#, tan #, csc 6, sec 6 and cotd.
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No matter how big the triangle is, the values of the trigonometric functions for a certain size angle will remain

i X ; X ¥y z . ; .
the same, For example, in the diagram below, tan27° == =i == . The value of the tangent is the same in all
a ¢

three triangles even though they are different sizes. The same is true for the sine and cosine.

X ¥ ]
P 27° i b &
d h c

Examples: Draw and label a triangle, find the length of the missing side, and find the requested values.

Find sinf, cos@, tand, cscl, secd, and cotl if sinf = &

3
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sinf = 1o csct=
hyP 5‘14-1. =13% 3 |53
5 ‘ _# 2-5"& = e cusﬂ:% secd= "Ti
z x¥=\44 12
ady.

- \2 tanf = _E cotd= =
X 12 S

Identify which trigonometric ratio is needed to solve for the missing side. Write the correct equation,
then solve. Round to the nearest hundredths.
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xcos-;q....g 1 X=1.25 '
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Triangle Notation: Toan Tanbd
When labeling a triangle, there are a few things to remember. X= {. gl
c
1. Capital letters refer to angles a
2. Lower case letters are the side opposite their capital letter angle.
3. In aright triangle, “C” is 90°and “c” is the hypotenuese
y: | b C

In each triangle ABC, angle C is a right angle. Find the value of the trig function indicated.
a) Find FindcosAifa=8,c¢=17,b=15. b) Find cs‘cf’xifa =14,b=2,andc = ID\E.

h-_.)? hyp cSe=_H Invuse
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|4 cSC A= AN
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¢ es
N < CAz=S\Z
ady- CAH “'J{} ' '-:‘,E
Examples: Use a calculator to approximate each value to four decimal places. Make sure your calculator is in
degree mode.
a) sin 120° .'3 b‘oD b) cos 350° . qsq 8 c) tan —30° - 5774
d) cot 280° e) sec 360° e) csc 360°
\
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