Mathematical Investigation

Laws of Sines and Codnes

Purposes:

This series of sheets introduces the law of sines and the law of cosines. The students are first
introduced to the idea of solving a triangle, that is, finding all the angles, all the sides, and the
area, from just a few pieces of information about the triangle. Relations between these gives a
quick proof of the Law of Sines. Students are given an opportunity to practice on several
different triangles, and then introduced to the ambiguous case, where the law of sines gives two
different triangles. Then triangles given by two sides and the included angle show the necessity
for a new tool, the Law of Cosines.

Prerequisites

(1) Students should be familiar with the standard labeling schemes for triangles.

(2) Students should be familiar with right triangle trigonometry.

(3) Students should have some experience with proving triangles congruent via the SAS, ASA,
and SSS schemes, and be aware that SSA does not lead to a congruence theorem.

Notes

These sheets are meant to be used as a baseline for a teaching unit. Students should be given
extra problems with which to practice. We believe that it is best to let students struggle with
these computations and derivations, working together in groups to figure out the ideas. Still, the
teach will need to be quite active as there are many pitfalls such as impossible triangles (side and
angle data for which no such triangle exists) and the ambiguous case of the Law of Sines.

Certainly students should be given extra problems where the method of solution is not made
specific, and students have to recognize whether they need the Law of Sines or the Law of
Cosines, and whether they are in the ambiguous case.

Since these sheets are meant to be used as a unit, these same notes appear with all sheets.
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Mathematical Investigations|V

Trigononetry - Beyondthe Right Triangles
FromArea to Law of Sines

In ! ABC, express the area, K, of the triangle in three ways using the formula derived previously.

K=

Set your three expressions above for area equal to each other. Then multiply all three parts by

2 .
2he and simplify. (Show work below.)

In conclusion, in one triangle, ! ABC, we have the Law of Sines:

The Law of Sines

In any triangle, the ratio of the sine
of an angle to the length of
the opposite side is a constant.

sin(A) _sin(B) _ sin(C)
a b

Note that the reciprocals of these fractions are also equal. That is:

a _ b __C
sin(A) sin(B) sin(C)

Generally, we use whichever form is more convenient.
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Use the Law of Sines to solve the following triangles. Find all sides to the nearest hundredth and
find all angle measures to the nearest tenth of a degree. Draw a figure if none is given.

L. A 2. I PQR, ! Q=29,! P=18,r=20.
10
42i 28
B C
m A= m R=
AB = q=
BC= p=

More practice. In each case, draw and label a diagram, set up your equation, and solve the
problem. The Law of Sines may or may not be necessary for these problems.

3. A beam of gamma rays is to be used on a tumor which is 8 cm below the skin of the
patient. The doctor cannot aim the beam straight into the body because of a vital organ, so
he aims the beam diagonally into the body from a point 12 cm to one side. Find the angle
at which the beam should be aimed. Also, find the distance that the beam must travel
through the body to the tumor.
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Name:
4. Findy:
A C(20y)
D(20,12
2!
- ! o -
A B(20,0)

5. Find the area of the following parallelogram:

11¢
110.6;

14¢

6.  You stop 50 feet away from a building and you notice a window washer at an angle of
elevation of 55°. A moment later, she has moved lower on the building. The angle of
elevation is now 40° from your position. How far down the building had she moved?
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Solve the triangles.
7. IKLM,! K=82,m=12,and k=15

m M=

m L=

8. I CDE,c=15e=25and! C=85
m E=
m D=

d=
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