	LessonTitle:
Laws of Sines and Cosines                                          Geo 8.5

	Utah State Core Standard and Indicators Geometry Content Standards 3   Process Standards 1-4

	Summary

In this lesson, students work through the concepts involved in the development of the Law of Sines and the Law of Cosines. They use these laws to solve problems.

	Enduring Understanding
The law of Sines and the Law of Cosines give us tools for finding the measures of missing parts in any determined triangle. 

· If you know 2 sides and the angle between (SAS), you can find the area of any triangle using Sine.

· If you know the measures of two angles and one side of any kind of triangle (ASA), you can find the other two sides with a trig property called the Law of Sines.
· The Pythagorean equation for acute triangles becomes c2 < a2 + b2. The equation for obtuse triangles becomes c2 > a2 + b2. In order to make these inequalities into an equalities, you must add or subtract 2abcosC. This is the law of Cosines (c2 = a2 + b2 -2cosC). It can be used when you know three sides (SSS) or two sides and the angle between them (SAS).
	Essential Questions
What are the law of sines and Cosines? How do they help us?



	Skill Focus

· Triangle area using trigonometry.
· Using the Law of Sines and The Law of Cosines.
	Vocabulary Focus



	Assessment 



	Materials: Geometer’s Sketchpad, Calculators


	Launch


	Explore
· How can you use trigonometry with triangles that aren’t right triangles?
· How can you use trigonometry to find triangle area?
· When is it useful to use the law of sines?
· What happens to the Pythagorean equation for acute triangles or obtuse triangles?
· When is it useful and necessary to use the law of cosines?

	Summarize



	Apply




Directions:

Remember to post the essential questions.

After students have worked through the understandings involved in the Law of Sines and the Law of Cosines below, they should use these laws to solve problems in their textbooks or from worksheets.

Geo 8.5a    Trigonometry, the area of a triangle and the Law of Sines
I.  Use what you know about the sine ratio and right triangles to figure out how to find the area of any triangle (acute or obtuse) in which you know the measure of two sides and the angle in between (SAS).
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II. Now use what you’ve learned about finding the area of a triangle to derive the property called the Law of Sines.

1) Find h in terms of a and the sine of an angle. [image: image3.emf]a
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h = __________
2) Find h in terms of b and the sine of an angle. 


h = __________

3) What conclusion can you draw from 1 and 2 above?

_______________ 

4) Use algebra to show that sinA/a = sinB/b  
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5) Consider the same triangle. Find k in terms 

    of c and the sine of an angle. k = __________

6) Find k in terms of b and the sine of an angle.


k = _________


7) Use algebra to show sin B/b = sin C/c.
THE LAW OF SINES

You have just proved the Law of Sines. For a triangle with angles A,B, and C and sides of lengths a, b, and c (a opposite A, b opoposite B, and c opposite C), 

​​​​​​​​​​​​____________ = _____________ = _____________

Geo 8.5b
 A Pythagorean Identity and The Law of Cosines
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1) Find (sinA)2 + (cosA) 2 for several different values for angle A. 

(sinA)2 + (cosA) 2 = _________
2) Write the ratios for sin A and cos A. 

3) Now rewrite the equation from #1 above.  Simplify.

THE PYTHAGOREAN IDENTITY
You have just proved the Pythagorean Identity.  For any angle A, ___________________

________________________________________________________________________

The Pythagorean Theorem only works for right triangles.  What do you think happens to the Pythagorean equation when applied to acute or obtuse triangles? Write in your prediction for the correct inequality sign for acute and obtuse triangles.
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a2 + b2 ______ c2  

a2 + b2 ______ c2  

For the Pythagorean Theorem to work… 
· for an acute triangle, c2 =  a2 + b2  ___ (+ or -) something 

· for an obtuse triangle, c2 =  a2 + b2  ___ (+ or -) something

Mathematicians found the “something” was 2ab cosC. 
THE LAW OF COSINES

Because the Cosine of an obtuse angle is negative, the Pythagorean Theorem generalizes to all triangles with the Law of Cosines. For any triangle with sides of lengths a, b, and included angle C the angle opposite the side with length c, _____________________________.

What happens to the Law of Cosines when the included angles measure is 90 degrees? 

What information do you need about a triangle in order to use the Law of Cosines? 
