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Section 8.2

The Law of Sines

CASE 1: One side and two angles are known (ASA or SAA).

CAsE 2: Two sides and the angle opposite one of them are known (SSA).
CAsE 3: Two sides and the included angle are known (SAS).

CASE 4 Three sides are known (SSS).

Case 1: ASA Case 1: SAA

S
Case 2: SSA Case 3: SAS

Case 4: SSS
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The Law of Sines is used to solve triangles for which Case 1 or 2 holds.

THEOREM

Law of Sines

For a triangle with sides a, b, ¢ and opposite angles A. B. C. respectively,

sin A B sin B B sinC
a b .

(1

Case 1. ASA Case 1: SAA Case 2: SSA
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1 Solve SAA or ASA Triangles

( EXAMPLE | Using the Law of Sines to Solve an SAA Triangle
Solve the triangle: A = 40°,B = 60°,a = 4

o anHd”  sin b0’
17 L

4

b sin40’= Y sinb0'
_ Y sin &0’

C= B0 b= S
SinHD"  sin {° b=5.3

4 T C

o- Hsind0

SinHO
C= 613

C b 90°
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Using the Law of Sines to Solve an ASA Triangle

Solve the triangle: A =35°.B = 15"¢ =35




2 Solve SSA Triangles

SSA --- The Ambiguous Case

inA=~"
smA—b

No Triangle If @ < h = bsin A, then
side @ is not sufficiently long to form a
triangle. See Figure 14.

Figure 14
a < h=>bsinA

a h=>bsinA

One RightTriangle Ifa = h = bsin A,
then side a is just long enough to form a
right triangle. See Figure 15.

Figure 15
a=h = bsinA

b a h=>bsinA

TwoTriangles If/i =bsin A < a. and
a < b two distinct triangles can be
formed from the given information. See
Figure 16.

Figure 16
bsinA < aanda < b

a hllsinA

One Triangle [f @ = b, only one trian-
gle can be formed. See Figure 17.

Figure 17
a=b

h=bsinA
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[ EXAMPLE ] Using the Law of Sines to Solve an
SSA Triangle (One Solution)

A:3 b=2  A=Lpf

/c> smL(O smﬁ

Sn B- Zs’lg‘-lo"
B=254" (B, =

Finish solvina (ase | X (e 2
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[ EXAMPLE ] Using the Law of Sines to Solve an
SSA Triangle (Two Solutions)

Solve the l'riunglc: a=6b=38 A =35
S| G
[—c b
'8
sn 35 sinB |
L ¥

S\HB: 35\8 36“ 6536 0\=‘0 })':8

B, =917 | B, =180-494 = \3p ¢

C, =150-499-35=95 | C,=1%0-3%7[30) = 49"

0 033"
“ sin 35 __Sm%_l | < jl%z_ 5'\1(2\(4.‘1

b c
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(EXAMPLE ) Using the Law of Sines to Solve an
SSA Triangle (No Solution)

Solve the triangle: a =2,¢ = 1.C = 30°

6>6 ks f
) Sin A= 2 sinA0”
SsinA= .53
A- Domain bm
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