Math 1333   Day 12.  Monday, Oct. 6, 2008                                                         Topic M Trigonometry

1. Go over quiz problems.
2. Go over  Topic M Example 1, learning the definitions of the three trig ratios.   (You will be able to have one page of notes when you take Test 2, so you can put these definitions on those notes.  The notes cannot have examples.)

3. Now, label the other acute angle in the triangle B and write the trig ratios of B.   Notice that the sine of A is the same as the cosine of B.   Do you see that this must always be true for the two angles in a right triangle?   Why?

4. Go over Example 2, where we learn to use the various trig ratios to find an angle.   You can find the angle using two different trig ratios to check your work.   What do you know that the sum of the two acute angles in a right triangle must be equal to?   Is it here?
5. Go over Example 3.  When you look at the triangle, say to yourself what the labeled values are.  
a. Do you see that you have (1) angle, (2) hypotenuse and (3) side opposite the angle?    
b. So what trig ratio uses those three quantities?  
c. Recall that sin(A) = opp/hyp , so the ratio we need here is the sine.   Solve for the variable, that is, solve to find the length of the side opposite the angle.  

d. How much do we round the answer?   
i. First, I want you to show a “non-rounded” answer to your calculation, as I did in the example.  Then I want you to round the result in some reasonable way.

ii. For now, I am not worried about exactly how much you round.  I want you to get the problem set up correctly and all the algebra done correctly.

iii. Later, I will be concerned with how much you round.   Here are two possible strategies.

1. The “arbitrary method” in this class is to always keep three decimal places.  This doesn’t make much sense in terms of approximate numbers, but it is very easy to use.  

2. The “method of significant digits” is to make your answer have the same amount of precision as the least precise number you used in computing it.   This is a shortcut for dealing with approximate numbers that is widely used in science classes.  We will learn more about this.  But, for here, I just want you to get used to it.  The answers, as reported in these examples, are shown using the “method of significant digits.”   I think students learn it better when they have seen a lot of examples with it before trying to learn a lot of details about how to do it. (Those details are in Topic N.)  
6. Go over several of Examples 4-6.  

Homework:
Get started on this homework.  I expect this to take you about a week to finish this topic.   We’ll talk more about trigonometry next time – finishing Topic N and reviewing what we already learned in Topics L and M.

Topic M.    3, 4, 5, 6, 15, 17, 19, 21, 23, 27, 29, 33, 35, 37, 39, 41, 45  
(No alternatives here.  You really must practice quite a lot of these, including those for which you don’t have answers.)  
For Test 2:  All work covered on Test 1, Careful Diagrams (F), Modeling (Topics J & K), Trig (Topics L & M), approximate numbers (Topic N), and Input Sensitivity (Topic O).    
· The material on approximate numbers in Topic N is an extension of what we did number 5 on today’s  handout and also Topic I on Error Propagation of Rounded Numbers.  
· The material on trig is mostly solving triangles as we did today.  
· The spreadsheet problems will be similar to the type of material  on  the modeling problems  in the quiz below, which was covered in Topic K. 
· The material  in Topic O on Input Sensitivity is similar to the very last exercise in Topic I on Error Propagation.  
Quiz problems for next class:     
1. If a right triangle has the two short sides of 2.7 and 5.2, 
a. find the angle opposite the longer side.

b. find the length of the hypotenuse.  

2. If a right triangle has one angle of 62º and the side adjacent to that angle is 33 feet, 

a. find the other angle

b. find the length of the hypotenuse

c. find the length of the side opposite the angle of 62º

3. Topic J. problem 26
4. (40 points) For each of the following datasets  (You must find this document on the web and  p copy from it into a spreadsheet.)
a. Graph the data to determine whether a straight-line model or quadratic model is best.   

b. Find a reasonable formula for the best model.

c. For Dataset 1, use your  reasonable formula to predict y when x 134. Is this interpolation or extrapolation?  
d. For Dataset 2, use your reasonable formula to predict y when x is 171.
Dataset 1 

	Input
	Output

	x
	y

	0
	368.764

	10
	387.5222

	20
	386.6301

	30
	395.8966

	40
	469.0737

	50
	470.006

	60
	546.2181

	70
	507.377

	80
	580.6229

	90
	566.2201

	100
	633.0431

	110
	596.326

	120
	618.1027

	130
	641.69

	140
	771.7747

	150
	726.171

	160
	729.2953

	170
	734.3602

	180
	795.2559

	190
	807.5906

	200
	876.0898


Dataset 2

	Input
	Output

	x
	y

	15
	9314.764

	25
	10152.17

	35
	10450.14

	45
	10273.47

	55
	10683.5

	65
	11358.18

	75
	11711.44

	85
	11447.97

	95
	11187.59

	105
	11762.49

	115
	10813.81

	125
	9756.527

	135
	9210.976

	145
	9594.688

	155
	8203.37

	165
	7480.319

	175
	6243.282

	185
	4828.525

	195
	3587.34

	205
	2979.562

	215
	747.8818


