 Math 1333   Day 21.  Wednesday, April 8, 2009                     Solving general triangles and starting to automate fitting.

1. Go over quiz.
Using Excel’s Solver function  - Topic S, sections 1 and 2
· First, let’s take a modeling problem we have already done and investigate how the sum of the squared deviations changes as we get a model that is closer and closer to the data.

· Then we’ll use Solver to find the parameter values that minimize the sum of the squared deviations.

· Then you should practice doing these on any modeling sheets you have already used.

2. On the web, the textbook website, go back to Topic K and download the worksheet for students to practice on.   

3. Let’s look at the linear problem.   It is already done on that worksheet.    

· We will add a column of the squared deviations.

· We will add a new cell which is the sum of squared deviations.

· We will try various values for the parameters and see that those that make a better fit give a smaller sum of the squared deviations.

·  We will make “Solver” an active add-in to Excel on the computer.
· We will use Solver to find the best set of parameters for this linear model.   
We will all obtain y = 1.759x + 12.657.

· We will use that best linear model to predict y when x = 100.  We will all obtain y = 188.5857.

4. Now you can do something similar for any modeling problem we have done in the course so far.


Back to Topic R on Trig on General Triangles


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.)  

Homework:  

Topic R.  7, 9, 11, 13, 15, 17, 19

Topic S.   Go to the textbook website, and look beside Topic P.  There are four practice workbooks.  Download Workbook 1, and, for each of the three datasets in that workbook, find the type of model (linear, quadratic, exponential) that seems to fit best, and then find the best values for the parameters, meaning those that minimize the sum of the squared deviations.    On your homework paper, just write those three formulas.  Label each by the name of the dataset: ‘savings account’, ‘fuel consumption’, and ‘drug concentration.’ 

Quiz due next class:  

1. (10 points) On the class textbook website, beside Topic S, I have posted the workbook I used in class today to demonstrate how to use Solver to find the parameter values which minimize the sum of the squared deviations.   You can see how I did that on the sheet called “linear model example.”   

a. For this quiz problem, in that same Excel workbook, find the “linear model problem” (the x-values go from 0 to 40)   in that same workbook and do all the steps needed to find the best linear model, meaning the linear model with parameters that minimize the sum of the squared deviations.     On your quiz paper, write the formula for your best linear model.   

b. Use that best linear model to predict y when x = 13.27.    On  your quiz paper, write the prediction.

2. (20 points)  Do the homework listed above for Topic S.  Either give your three answers or write a clear description of what you still need to understand in order to do this.

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

4.  (40 points)  Topic R, exercise 8.






















































































































































































































































































































































































































































































































