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Law of Cosines
You can use the Law of Cosines to find unknown measures of a triangle.
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Law of Cosines: Given a triangle, the length of a side can be
related to the cosine of the opposite angle and the lengths of
the two other sides. For any 
[image: image17..pict]ABC with angles A, B, and C
and opposite side lengths a, b, and c, you have the following
relationships.
a2 = b2 + c2 – 2bc cos A
b2 = a2 + c2 – 2ac cos B
c2 = a2 + b2 – 2ab cos C
If you know the lengths of two sides and the measure of the included angle in a
triangle, you can use the Law of Cosines to find the length of the side opposite the
included angle.
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In ΔABC, AB = 50, AC = 35, and m(A = 40. To the nearest tenth, what is BC?
Draw and label a diagram of ΔABC.
The diagram shows that 
[image: image2.wmf] is opposite (A. Use the Law
of Cosines to set up an equation.
BC2 = AB2 +AC2 – 2(AB)(AC)cos A
Substitute in the values and solve the equation for BC.
BC2 = 502 + 352 – 2(50)(35)cos 40
BC2 = 2500 + 1225 – 3500cos 40

BC2 = 3725 – 3500cos 40
[image: image11..pict]
Exercises
Use the information given to solve.
1.
In ΔMNP, MN = 10, MP = 15, and m(M = 40. To the nearest tenth,
what is NP?
2.
In ΔPQR, PQ = 24, QR = 28, and m(Q = 100. To the nearest tenth,
what is PR?
3.
In ΔABC, AC = 11, BC = 24, and m(C = 75. To the nearest tenth,
what is AB?
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Reteaching (continued)
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Law of Cosines
If you know the lengths of three sides, you can use the Law of Cosines to find the
measure of the angle opposite any of the sides.
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In ΔDEF, DE = 80, EF = 60, and DF = 50. To the nearest tenth, what is m(D?

Draw and label a diagram of ΔDEF.

The diagram shows that 
[image: image3.wmf] is opposite (D. Use the Law
of Cosines to set up an equation.

EF2 = DE2 + DF2 – 2 (DE)(DF)cos D

Substitute in the values and solve the equation for m(D.

602  = 802 + 502 – 2(80)(50)cos D

3600 = 6400 + 2500 – 8000cos D

3600 = 8900 – 8000cos D



Exercises

Use the information given to solve.

4.
In ΔPQR, PQ = 20, QR = 18, and PR = 24. To the nearest tenth,
what is m(Q?
5.
In ΔABC, AB = 6, BC = 12, and AC = 8. To the nearest tenth,
what is m(A?
Use the Law of Cosines to find m(C. Round to the nearest tenth.
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