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1. Goal: The goal of this lesson is to have students learn the law of cosines through experimentation with the formula for various triangles, and be able to apply it in situations in which it cannot be explicitly used, but other theorems must be used first in order to apply it. 
2. Lesson Objectives: 








In this lesson, the students will measure the lengths of sides of figures, angles between line segments, and apply previous theorems and definitions to solve for unknowns. Furthermore, students will learn the logic behind the Law of Cosines.
3. Key Ideas: 









5I: Use geometric relationships in relevant measurement problems involving geometric concepts. 5A: Apply formulas to find measures such as length, area, etc…

4. (≤10 minutes) 









Anticipatory set:  








An arbitrary triangle which is already drawn on a board is to be presented, in which no information is given. I will ask the students if they can think of a way of solving for the different lengths of the sides of the triangle, and if they think that there are relations between the angles and sides of this given triangle, and for that matter any given triangle. The ideas that the students have are to be presented by raising of hands, and coming up to the board to explain there ideas. Any ideas that are not mentioned, such as applying the Pythagorean Theorem by introducing a perpendicular, will be supplied by me to have students anticipate what are the important elements for the lesson.
5.  (Approx. 25 minutes)







Developmental Activity:  






Then, I will ask each individual student to draw their own triangle completely arbitrarily in groups or 3-4. I will then have the students measure the lengths of the sides and angles of their figures, apply the law of cosines to each of their figures, and then share their results, although they don’t know that it is a law yet. I will also instruct each group to discuss their results. Once everybody has accomplished this, I will ask the collective class what the point of the activity was, and what they could hypothesize is true. After these ideas have been expressed, I will introduce that which is to be discussed, namely the law of cosines, in which I will explicitly give the students the formula. To reinforce the formula, I will provide 3 or 4 problems that just explicitly ask you to apply the law of cosines to find lengths or angles. After that I will give the students a handout which has a given triangle with a vertex located at the origin, and as a class we will go over the proof of the law of cosines. However, I will not just do it myself, but will ask the students to raise their hands and tell me what we should do at each step, having the students explain why they chose a certain direction to take. However, if it takes too long I will provide the next step and then repeat the procedure until the proof is complete. After it is done, I will have each individual student write down what were the important concepts, moves, terms, and how they applied to the proof. 
6. Closure/Assessments:








Once this is done I will have one more problem on a worksheet in which the law of cosines is applied, but cannot be applied by direct substitution of numbers in that it requires the use of theorems and definitions used in the previous lessons. This will be done individually. Also, to leave the class I will require each student to write down at least one of the important elements involved in the reasoning behind the law of Cosines, as well as state what the law says algebraically, and it’s name.
