9.7 Law of Sine & Cosine & Area with work

9.7

Law of Sines and Law of Cosines
&

Area of a Triangle
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Law of Sines _ . <!
AAS, ASA, or SSA
For any triangle with angles A, B, & C, and sides
of lengths a, b, & c. o
« ais the opposite of angle A c c-
« b is the opposite of angle B

e cCis the opposite_of angle
“. ‘O C

sin A=sin B=sinC
C
N




9.7 Law of Sine & Cosine & Area with work

Example:
Solve the triangle. Round decimals to the nearest tenth.
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Law of Cosine
SSS or SAS

Three versions:

e Cc°=a°+b?-2ab(cos C)
« b*=a’+ c”-2ac(cos B)
e a’=Db’+c?-2bc(cos A)

*** Notice that the side at the beginning & the
angle at the end match up!***



9.7 Law of Sine & Cosine & Area with work

Example:
Solve the triangle. Round decimal answers to the nearest tenths.
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Area of a Triangle using Trig

Three ways:




9.7 Law of Sine & Cosine & Area with work

Example:
Find the area of the triangle. Round your answer to the nearest tenth.

A: é(la)(/a/)%’ml\D‘Q

(14201201500 12
24. 57233587

Proof of how the laws were created are in the
slides that follow.

HW Assignment for 9.7

pg. 513:

A:7,11,17, 23, 25, 31, 33, 35, 37, 39, 41, 43, 55
B:5,7,15,17, 21, 23, 25, 29, 31, 33, 37, 39, 41, 55
C: 3-33(0), 41, 53, 55



9.7 Law of Sine & Cosine & Area with work

Proof of Sine Law

Draw triangle ABC as described. A
Draw altitude h. |
sinB ="/

sinC="],

Solve both equations for h.

h=csinB

h=bsinC
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Proof of Sine Law

h=csinB
h=DbisinC
csin B =bisin C
Divide bothisides by “bc”
csinB=DbsinC

o)e bC
sin B =sin C

o) G
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9.7 Law of Sine & Cosine & Area with work

Proof of Sine Law

Similarly, you could show
SINA=sinb

a b
sin A =sin B =sin C

a b C
Note: Thisoenlyworksif ¢
vou know at least one
“angle-side”pair:

b
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Proof of the Cosine Law

Draw a new triangle with altitude h. ¢
Side cis splitinto xandy.

cos B =x/a

cos A=y/b

X=acosB

y=bcos A

a cos B b cos A
X C Bl
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9.7 Law of Sine & Cosine & Area with work

Proof of the Cosine Law

Side c was split into two parts: “"a cos B” & "b cos A”.
c=acosB+bcosA

Multiply by “c”.

c*=accosB+bccosA

a cos B b cos A

C
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Proof of the Cosine Law
e c°=accosB +bccosA

Similarly, you could say...

a’=accosB +abcosC

b*=bccos A+abcosC

Add the last two equations:
a’+b*=accosB+bccosA+2abcosC
Rearrange:
accosB+bccosA=a’+b*—2abcosC
c’=a’+b*—2abcosC
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9.7 Law of Sine & Cosine & Area with work

Proof of the Cosine Law

c*=a’+b*—2abcosC
Similarly,

b*=a’*+c*—2accosB
a’=b*+c*—2bccos A
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