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Problem 1.7

Law of sines*
Prove the law of sines using the cross product. It should only take a couple of lines.

Solution

Figure 1: Schematic of a triangle.

We have to prove the law of sines, which states that the following must hold for a triangle.

sinA sinB sinC

a b c

The magnitude of a cross product is defined to be the product of the vectors’ magnitudes times
the sine of the angle between them.

|A x B| = |A||B|sin 0

If we treat each side of the triangle in the figure as a vector, then we can take the cross product of
the different sides.

|z@ X E| = |@||E\Siﬂfl = besin A
]B7>' X B—1>4| = \B?HB—}l]sinC = acsin B

|fﬁ X B?\ = ]ﬁHB?]sinC’ = absin C

The magnitude of the cross product represents the area of the parallelogram created from the two
vectors. Since |AC|, |BC|, and |BA| are the sides of the same triangle, the three expressions
above must be equal.

besin A = acsin B = absin C

If we divide each side by abc, then we get the law of sines.

sinmAd sinB sinC

a b c
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