The Ambiguous Case of the Sine Law
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[image: image1.png]‘When two sides and the non-included angle of a triangle are given, the
triangle may not be unique. It is possible that no triangle, one triangle,
or two triangles exist with the given measurements.

Suppose that, in AABC, you are given the side
lengths aand b, and the measure of ZA, and
suppose that ZA < 90°. If a2 b, there is one
triangle. \

If a < b, there are three possibilities.

If a= bsin A, there Ifa<bsinA, therels  If a> bsin A, there are
Is one triangle and no triangle. two triangles.
ZB=90" c

b a=bsinA

The situation in which there are two triangles is shown in the following
diagrams. In the isosceles triangle, the angles opposite the equal sides
are equal.

Because they lie on a straight line, the adjacent
angles x and y are supplementary. Thus, in the
ambiguous case, the two possible values of ZABC
are supplementary.
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Recall that the sines of supplementary angles are equal.
For example, sin 30° = 0.5 and sin 150° = 0.5.




[image: image2.png]If ZA 2907, there are two possibilities.

If a< b, there is no triangle. If 2> b, there Is one triangle.
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The cases for solving triangles, given the lengths of two sides and the
‘measure of an angle opposite one of the sides, can be summarized as follows.

* In AABC, you are given the measure of acute ZA and the lengths of sides
aand b.
If a2 b, there is one solution.
If a< b, and bsin A is the altitude from C to AB,
there are the following three possibilities.
If a< bsin A, there is no solution.
If a= bsin A, there is one solution,
and AABC is a right triangle.
If a> bsin A, there are two
solutions.

a < bsin A, no triangle

2= bsin A, right riangle

“bsin A <a < b, two triangles

a2 b, one riangle
* In AABC, you are given the measure
of right or obtuse ZA and the lengths
of sides aand b.
If a< b, there is no solution.
If a> b, there is one solution.





