RIGHT TRIANGLES

a = 10sin(40°) ~ 6.43

b= 10cos(40°) ~ 7.66 = 10sin(50°)
Proof: Also...

10 cos(40°) = ;%}/lfﬁ

9.1(P. 633)
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c0s20° = g sin 20° = 9

soa=9cos20° sob=9sin20°

~ 8.457 ~ 3.078
a=90—-20="70°
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cos 70° = % sin 70° = E

so a = 22 cos 70° so b = 22sin 70°
~ 7.524 ~ 20.673
a=90-"70=20°

9.1 (P. 633)
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tan20° = — sin20° = — cos 3= = sine =
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5 _ 0 So 8 = cos™! <Z> w12
Soa= tan 20° Soc= S0 20° 05 So a = sin 5
~13.74 ~ 14.62 ~ 6642 ~ 23.58°
a =90 - 20 = 70° b=+/52 —22 =+21

WHAT ABOUT
TRIANGLES THAT
AREN’T RIGHT
TRIANGLES?




LAW OF SINES

If you know two angles and a side

sinaw  sinf  sinvy

a b c
or for that matter...

a b c

sina  sinf  sin7y

PROOF

h = csina
h = asinvy

l_ssin o = §siny
aQ c

sina  sinvy
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sinaw  sinf  sinvy
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ASA CASE
(1 SOLUTION)

sinaw  sinf  sinvy

a b c

sin35  sinld  sinvy
a b 5

N =180 — 35— 15 = 130 sin 35 _ sin 15 _ sin 130

a b 5
sin35  sin 130 sin 15 _ sin 130
5 b 5
5sin 35 5sin 15
“= S0 ST sin 130

SAA/ASS AMBIGUITY

See page 640 for details...
Don'’t Panic... it sorts itself out...




THE SOLUTION?
After finding 3, consider 180 — 3

By = 180 — 25.4 = 154.6°

B\ We know o = 40,

. ¢ so if we consider a + (35 = 40 + 154.6 = 194°!!I!
She sin 3 So 1 = 25.4° is the unique solution!
o s 3 v =180 — 40 — 24.4 = 114.6

3 9 sina  sinvy

, 25in 40 a ¢
sinfi = — sind0  sin114.6

; 3 c

B =sin"! <251§40> ~ 25.4° _3sinll46

sin 40

Let (31 = 25.4° and let’s consider the supplement,

CouLD BOTH BETA’S
WORK?

C

COULD NEITHER WORK?

sina  sin(

a b

sin50  sinf
2

sin 8 = 2sin 50 = 1.532088886777

sin~*(1.532088886) = ERR = DOMAIN

c?
sina_ sin§ If 3,=49.9, v; = 180 — 35 — 49.9 = 95.1
a b
sin35°  sin 3 o — 6sin95.1 10.49
6 ) ! sin 35 '
sin g — S5m3d If By = 130.1°, 7o = 180 — 35 — 130.1 = 14.9°
. _1 ( 8sin35° o
B =sin"! ( > ~ 49.9 6sin 14.9
6 Co = — ~ 2.69
By = 180 — 49.9 = 130.1° sin 35
o+ fy = 35+ 130.1 = 165.1°(< 180)
SAS & SSS?
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Law of Sines won't work!




LAW OF COSINES

? = a? + b*> —2abcosy

T2

PROOF

B(z2,y2)= (acosvy,asinv)

d=/(z1— 22)2 + (1 — ¥2)2

Y2

c=1/(b—acosy)? + (0 — asiny)?

0(0,0)

b

A(b,0) 2 = (b—acosy)? + (0 — asiny)?

¢ = (b® — 2abcosy + a® cos® v) + (a?sin? )

¢ = b% — 2abcosy + (a? cos® v 4 a? sin? )
¢® = b* — 2abcosy + a*(cos® v + sin? )
2 =b* — 2abcosy + a*(1)

2 =a® +b* — 2abcosy

SAS
PAGE 651#9

2 =a®+b* —2abcosry

c? =3%+ 4% — 2(3)(4) cos 40°
c? =9+ 16 — 24 cos40°

c? =25 — 24 cos 40°

¢ =1/25 — 24cos40° ~ 2.57

a?=b*+c? — 2bccosa
2bccosa = b% + ¢? — a?
b2 4 2 — 2
2bc

o =cos™ ! 71)2 +c—d = cos ™! —42 + (257)° - 87 48.6°
B 2bc B 2(4)(2.57) D

cos o =

6=180—a—~ =180 —48.6 — 40 = 91.4°

SSS
PAGE 651#21

a® =b% + ¢® — 2bccos o

b2 4 ¢ — 2
cosq = ————

2be
oz—cos*1 7b2+02ia2
o 2be

82 4+ 92 — 52

= cos™! ~ 33.56°
ame ( 2(8)(9) >
52 4+92 -8

—1 o

~ 62.1

p=cos ( 26)(9) ) 62.18
m§1w+§_w

v = IO ~ 84.26




