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! 8.457 ≈ 3.078 ! 7.524 ≈ 20.673

9.1 (p. 633)

13.

5

β

b
α

2

1.

c

20

5
α

a

tan 20
!

=
5

a

So a =
5

tan 20◦
So c =

5

sin 20◦

sin 20◦ =
5
c

cos ! =
2

5

So ! = cos
! 1

!
2

5

"

So ! = sin
! 1

!
2

5

"

sin α =
2
5

! = 90− 20 = 70! b =
√

52
− 22 =

√

21

≈ 13.74 ! 14.62
≈ 66.42
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≈ 23.58
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Law of  Sines
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or for that matter...

If you know two angles and a side
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ASA Case

(1 sol ut ion)
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! 3.74 ≈ 1.69

γ = 180 − 35 − 15 = 130

SAA/ASS Ambiguit y

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



The Sol ut ion?
After Þnding β, consider 180− β
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sinβ
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−1

!
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We know α = 40,
so if we consider α + β2 = 40 + 154.6 = 194◦!!!!

γ = 180− 40− 24.4 = 114.6
sin α

a
=

sin γ

c

sin 40

3
=

sin 114.6

c

c =
3sin 114.6

sin 40
≈ 4.24

! 25.4◦

Let β1 = 25.4! and let’s consider the supplement,

β2 = 180 − 25.4 = 154.6!

So β1 = 25.4◦ is the unique solut ion!

Coul d Bot h Bet aÕs 
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!
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β2 = 180 ! 49.9 = 130.1◦

! + " 2 = 35 + 130.1 = 165.1! (< 180)

If β1= 49.9, γ1 = 180− 35− 49.9 = 95.1

c1 =
6 sin 95.1

sin 35
≈ 10.42

c2 =
6sin 14.9

sin 35
≈ 2.69

If ! 2 = 130.1! , " 2 = 180 ! 35 ! 130.1 = 14.9!

Coul d neit her  wor k?
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2

sin ! = 2 sin 50 = 1.532088886???

But doesn’t sine stay between 1 and -1?????

sin−1(1.532088886) = �F�S�S�;�E�P�N�B�J�O

WHAT ABOUT
SAS & SSS?
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Law of Sines won’t work!
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=
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Law of  Cosines
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√
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(b ! a cos γ)2 + (0 ! a sin γ)2

c2 = (b! a cos ! )2 + (0 ! a sin ! )2

c2 = (b2
− 2ab cos γ + a2 cos2 γ) + (a2 sin2 γ)

c2 = b2 ! 2ab cosγ + (a2 cos2 γ + a2 sin2 γ)

c2 = b2
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c2 = b2 ! 2ab cos ! + a2(1)

c2
= a2

+ b2 ! 2ab cos γ

y2

x2

B (x2, y2)= (a cos γ, a sin γ)
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page 651#9
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√
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