 Math 1333   Day 20.  Monday, Nov. 2, 2009                                                   Topic R.  Solving General Triangles

1. Go over quiz and homework.
Note:  I have tried putting answers in this handout.  It is possible that some of them have misprints in them.   So please help me find any misprints.   I believe that these answers are accurate enough to help  you determine if you are on the right track.

2. Make a plan to solve this triangle completely. 
The triangle is an acute triangle, meaning that all three angles are less than 90º.  Given:  b = 2.400000 ft.  c = 4.100000 ft., B = 33.70000º.  
First, use the Law of Sines to solve for an angle, which we didn’t do last time, but isn’t hard.  Stop there and just say how you’d finish.
(Answers:  C = 71.41632º,  A = 74.88368º , a = 4.175866.  All answers are given even though I just asked you for the first angle.)

3. Make a plan to solve this triangle below completely. 
Angle C is obtuse, meaning that it is larger than 90º.  Given:  b = 2.400000 ft.  c = 4.100000 ft., B = 33.70000º.
Use the Law of Sines to solve for an angle first.  Since you are using it to solve for an angle larger than 90º, use the ideas we learned about how to solve trig equations for angles outside of 0º  to 90º.  Stop there and just say how you’d finish.
(Answers:  C = 108.5837º , A = 37.71632º,  a = 2.646158 .  All answers are given even though I just asked you for the first angle.  
General guideline:  When using the Law of Sines to solve for an angle, try to avoid using it to solve for the largest angle in the triangle.   If you are using it to solve for an angle that could be the largest angle in the triangle, then there could be some ambiguity which is somewhat difficult to resolve, in general.    We’ll talk more about that later.  
4. Is there a type of problem where we are asked to solve a general triangle and we can’t use the Law of Sines to start?   
Yes.  Set up the Law of Sines and try to plug in these values.  See what keeps you from using the Law of Sines.
Solve this general triangle:  a = 12.0000, b = 15.0000, C = 48º.   

Look at the Law of Cosines.  Do you see how to use it to find side c?    Do that.  

Then say how you’d finish the problem.  
(Answers: c=11.3187, A = 51.98751º, and B = 80.01249º. All answers are given even though I only asked for the other side to start.)
5. Is there another type of problem where we are asked to solve a general triangle first and we can’t use the Law of Sines to start?  
Yes.   If we are given no angles, then we have to use the Law of Cosines to solve for an angle.    

General guideline:  Since we’ll want to use the Law of Sines later, then it is a good idea to find the largest angle in the triangle using the Law of Cosines, if possible, so that’s taken care of before we start using the Law of Sines.

Do the first step to solve this general triangle:   a = 102.0000, b = 72.0000, 
c = 40.0000.  
Then say how you’d finish the problem.   
(Answers:  A = 128.9375º , B = 33.30241º , C = 17.7601º All answers are given even though I just asked you for the first angle.) 
6. Sam wants to find the distance across the Willamette River.  He stands at a point on one side of the river called point C.  He will compute the distance directly across the river to point B. To do that, he turns and walks away from point C at an angle of 112.900 to a point A which is 347.6 feet away from point C.  From point A, he can see both points B and C, and measures the angle between them to be 31.100.

a. Draw a rough diagram to see what this looks like.

b. Notice that you could draw a careful diagram adequate to solve this problem by measurement.  We won’t do that today.
c. Label your triangle with angles A, B, and C appropriately and sides a, b, and c appropriately.

d. Now we will start to solve it using geometry / trig.  Write the Law of Sines and fill in the given values.  

e. We need one more value to use the Law of Sines to solve for anything.   What value can we easily find using geometry?  Find that.  

f. Now use the Law of Sines to solve for the distance across the river.   (Ans. 305.5 ft.)  

g. Now let’s solve for the last unknown value in the triangle. Use the Law of Sines.

h. Use the Law of Cosines to solve for that last unknown value.  Do you get the same answer?

i. Take your six values for the triangle and plug them into the Law of Sines.  Compute all three ratios.  Are they equal? (That is, up to round-off error.)  

Quiz due next class:  

1. (30 points) Work out problem 3 on this handout completely.  That means completely solve the triangle.

2. (30 points)  Work out problem 4 on this handout completely.  That means completely solve the triangle.

3. (30 points) Work out problem 5 on this handout completely.  That means completely solve the triangle.

4. (10 points)  Topic R, exercise 8.






















































































































































































































































































































































































































































































































