Algebra 2B-----Law of Cosines

*** Remember from yesterday that Law of Sines and Law of Cosines are used to solve triangles that are NOT right triangles. ***

1. Let’s get started!  Draw a triangle below that is NOT a right triangle:







2. Label the Angles A, B, and C.  

3. Now put one finger on angle A.  Good, now put another finger on the side that is opposite angle A (the side that doesn’t touch A at all!!!).  Label this side “a” (use a lower case letter this time.)  Do the same thing to label side “b” and side “c”.  

4. In your picture above, label the following, side a = 21, side b = 28, and side c = 30.  Put those numbers in your picture above.  

5. Now, for the next minute or so I want you to try to use the Law of Sine’s to find out how many degrees angle A is (it won’t work, but it’s important that you try so you can see why).  Do your work in the space below:





6. When you’ve tried and failed, give a good explanation below why the Law of Sines will not help you solve for any of the angles:




7. So, we need a new formula, and here it is:  


Law of Cosines:    


8. In review, lower case letters always stand for _____________ of the triangle.

9. Upper case letters always stand for the ______________ of the triangle.

  
10. So, this new formula has ____ sides and  ____ angle in the formula.  

11. This is good, because in the problem we are trying to solve above, we know 3 sides and are trying to find out what the one angle is!  Let’s use our new equation.

12. Go back to problem #5 and tell me what angle we were trying to find.  ___________  

13. Ok, you should have said Angle A.  Now look at the formula.  We are going to have to put that in for the capital A, because that’s the only place we have an angle in there.  I rewrote the formula below, but put a blank where I want you to fill in the A.  Put the A in the formula:




14. Remember that the sides of the triangle we have are side a = 21, side b = 28, and side c = 30.  Remember that angles and sides have to correspond with each other.  So if we have capital A, where should side a (21) go into the equation:




15. Now put the 28 and the 30 into the formula. (Hint: they just have to go into the last blanks.  It doesn’t matter which one you make the b and which one you make the c).  




16. Ok, this is an important step.  I wrote below how you were supposed to fill all the values in.  If you are confused about why the numbers were placed where they were, you should definitely call me over before you continue!




17. Ok, now it’s time to solve.  You have to get A by itself.  There are lots of ways you can put this into your calculator and get it right, but on the next page I am going to suggest one way that I think is the easiest.

18. Solve for A in the following equation:




Step 1:  Square 21, 28, and 30 in the equation above and rewrite you equation below:




Step 2:  Add the 784 and the 900 together to get 1684.  Then subtract this from the 441 on the right side:


Step 3:  Multiply the -2, the 28, and the 30 together and rewrite:




Step 4:  Divide each side by -1680 and rewrite:




Step 5:  It’s inverse time!!! Finish the problem up and show your work/answer below:



19. Did you get 42.3 as your answer?  If so, then you just solved a very difficult question and should pretty much feel like an awesome person.  If not, try the steps in your calculator a few more times.  If you still don’t get it, call me over!  

*** Finish the rest of these problems.  As always with these problems check your answers as you are working through. ***

In ∆ABC, find the measure of the missing side or angle to the nearest tenth.


1. a = 13, b = 20, c = 9 Find mA



2. a = 4, b = 8, mC = 56 Find c.

3. 












4. a = 6, b = 8, mC = 41 Find c.

5. a = 3, b = 7, c = 9 Find mB.
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