Math 1333   Day 13.  Wednesday, March 4, 2009                           Topics M  Trigonometry and N.Communication and O Input Sensitivity 


1. Go over quiz problems.
Write down good coefficients for the models for the two datasets in today’s quiz and write down the predictions for the two values that are obtained from those two models.   When you are practicing for Test 2, practice doing these two problems (and others, but definitely practice these.)  Also practice sending me your spreadsheet through Blackboard, in the Digital Drop Box.
Topic M.  More Trigonometry.  
2. In a right triangle, the Pythagorean Theorem tells us that the sum of the squares of the two sides is equal to the square of the hypotenuse.   Of course, if we’re measuring these sides, we have to think about the possibility of round-off error.  

a. Is a triangle with sides 3.4, 5.7, and 6.6 possibly a right triangle?

b. Is a triangle with sides 3.4, 5.7 and 6.1 possibly a right triangle?

c. Is a triangle with sides 3.4, 5.7, and 6.8 possibly a right triangle?

Topic N.  Communication of the results of computation with rounded numbers.

3. Suppose we have a right triangle with measurements: one angle of 39º and the side adjacent to that angle is 47 feet. 

a. Write a formula to use to find the length of the hypotenuse.  (Use x for the length of the hypotenuse and then solve for x.)

b. Find the length of the hypotenuse.   

c. Report the length of the hypotenuse with three decimal places.

d. For each of the measurements underline the significant digits and find the interval of actual values consistent with that rounded value.

e. Report the length of the hypotenuse using the method of significant digits.  (Report the answer with no more precision than the least precise number that was used to compute it.)  

f. Use the method of error propagation to give an interval of possible values for the hypotenuse.   

g. If a person really cared about having careful, accurate information about the length of the hypotenuse, which of these methods of reporting the answer do you think they would prefer?

Topic O.  Input Sensitivity – Graphs. 

Important fact about smooth graphs:   If you “zoom in” and look at a small portion of the graph, it looks close to linear.     So you can approximate a graph in that region by a straight line.   And you can estimate how fast the graph is changing by how steep the straight line is – that is, by the slope of that straight line.
	Recall Topic I – the last example and also the last problem.  We used this idea.

For the following graph on the right, 

4. at what x-values is the output value most sensitive to small errors in the input value? 

5. at what x-values is the output value least sensitive to small errors in the input value? 


	[image: image1.png]





The idea of input sensitivity is the same idea whether the possible errors in input come from rounding, which we summarize by the interval of actual values, or come from measurement error, which is random and usually communicated through the standard deviation of the measurements.  

Homework:  
Topic N.   12, 13, 15 

Topic O.    3, 7, 9, 13
Daily quiz:  

1. Consider a triangle with these measurements,:  angle 64º and side opposite that angle of 53 feet.

a. (10 pts) Use trig methods (Topics L and M) to find a formula for the length of the hypotenuse. 

b. (10 pts)  Find the length of the hypotenuse.
c. (10 pts) Consider both of those given measurements rounded as implied by the way they are written.  For each measurement, write down the interval of actual values they could have come from.

d. (20 pts) Use the error propagation method to determine the interval of actual values for the hypotenuse.

e. (10 pts)  Draw a careful diagram, with appropriate scale factor and labels.   Using that careful diagram, find the length of the hypotenuse.  Thinking about how accurately you think you can measure, write an interval of values that you think the actual length of the hypotenuse will lie in.  
2. (10 pts) For the formula 
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.   Using your graph, determine whether the formula is more sensitive to small changes in input near 
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.  Explain how you determined it.

3. (15 pts) Topic K, problem 20.  Then say whether the prediction you made is interpolation or extrapolation.
4. (15 pts)  Topic K, problem 21.  Then say whether the prediction you made is interpolation or extrapolation.
Test 2  is in the Testing Center Thursday, March 12 – Wednesday, March 25.  (This includes spring break, but, of course, the entire college and the testing centers will be closed from Mon. March 16 – Sunday, March 22.)      

Test 2 covers all material through Topic O.  
Spreadsheet portion of Test 2 will be in class on Wed March 11.   If you do not take it then, you may take a makeup for it on Wed. March 25, starting at 5:00 p.m. during office hours.  You may not start it later than 5:05 p.m.  

For that part, you will have to demonstrate that you can use a spreadsheet to

1. Find the average of a set of data.

2. Find the standard deviation of a set of data.

3. Use the modeling worksheets to fit a linear formula to data and make predictions.

4. Use the modeling worksheets to fit a quadratic formula to data and make predictions.
5. Identify whether a particular prediction is interpolation or extrapolation.  
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