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The Law of Cosines

Law of Cosines

Let AABC be any triangle with sides and angles labeled in the usual way
(Figure 5.22).

Then &
a* = b*+ ¢? — 2bc cos A b
b’ = a*> + ¢? — 2ac cos B A c
c®*=a’+b*—2abcos C  pGURE 5.22 A triangle with the

usual labeling (angles A, B, C; opposite
sides a, b, c).
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Solving Triangles (SAS, SSS)

While the Law of Sines is the tool we use to solve triangles in the AAS and ASA cases,
the Law of Cosines is the required tool for SAS and SSS. (Both methods can be used
in the SSA case, but remember that there might be 0, 1, or 2 triangles.) C

E E 1 Solving a Triangle (SAS)
Solve AABC given thata = 11, b =5, and C = 20°,

/A= |0 -0 -16.F
A= ."-/‘1(."‘-

2 -
C= b —anb Cos
= fjg"—r 57— adns Cos 20°
C = 3 e s b
C = (.53 >

Sn =
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EXAMPLE 2 Solving a Triangle (SSS)
D= |80 —Bb

1 _ = ‘ = — 25.%
Solve AABC ifa=9,b =7, and ¢ = 5. )= 507
03\ - b+ &= abe (os A
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2%+ 57— @a> ) Cdc—;'éi‘?drzf—‘ﬁ\)
Lp= COS ( 2(Ps )~ ez
A= 9267
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Tri le A H 's F 1
riangle Area and Heron’'s Formula N

Area of a Triangle

/\ Area

Area of
Example 1:

(s 1 SUn 2o
O = RO — .
< A 55 5
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THEOREM Heron's Formula

Let a, b, and ¢ be the sides of AABC, and let s denote the semiperimeter
S=(a+ b+ )2

Then the area of AABC is given by Area = \/s(.s —a)(s — b)(s — ¢).
S— G4 2+ s \(;o.s—(fuﬁs-_—? W w.5-7) o5 —s)

Area of A=9
Example 2: =2
c=5s

ERIE

S$= /0.5
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