MATH 1333  Day 5.  Wed. Sept. 10, 2008                                 Linear formulas, word problems, spreadsheets

Go over the quiz from last time.  
There are actually two ways we can find the equation of the line through two points.  One is the algebraic way we reviewed last time and you used on that quiz.   The other is to use a spreadsheet.   I’ll show that on the computer in the front of the room.   At the end of class, you can practice that.
1. I graph the general formula of a line, where both the slope and intercept are parameters we can change.  
2. Play with it a little bit to see how changing the parameter values changes the graph.  Try some positive and negative numbers for the slope and see what they do to the graph.   
3. Try some different values for the intercept and see what they do to the graph.

4. Then, in another column, I’ll put the data we want to use.  I’ll solve the problem we did in class last time: Find the equation of the line through the points (2,5) and (8,17).    
5. So I put in the value of 5 for the y-data when x = 2 and the value of 17 for the y-data when x = 8.   

6. Then I make a new graph with all three columns, so that the two points show (in pink) and the points on the parameterized line show (in blue.)  

7. Then I’ll change the values for the slope and intercept until the line goes through the two points.  It turns out that is the line y = 2x + 1, which is the same answer we got by doing algebra in class last time.  
8. Now let’s look at how I did several problems from the handout last time and the quiz you did for today.  I’ll go to the course website – to the textbook – and show you the workbooks I have posted there.  The first one is just a workbook with a parameterized linear formula in it, for those of you who are having trouble making one for yourself. It has multiple worksheets – all with the same parameterized linear formula.    The second workbook there is one where  I have shown solutions to the problems on last time’s handout – the examples and the quizzes.

Observations about the slope and intercept.

1. If the slope is positive, the line is increasing from left to right.

2. If the slope is negative the line is decreasing from left to right.

3. If the slope is close to zero, the line is not increasing or decreasing as fast as if the slope is far from zero.
4. The value of the intercept is the y-value when x is zero.

Now let’s think  about some word problems.  
1. Write a mathematical model for the population of this city  (see data below)  over the given period of time and use that to predict the population in 2010.  Do all the steps described on page 1 of Topic  H. (This is Topic H, Example 4.)

a. Which is the response variable?

b. If we use the years as they are given, what will the meaning of the intercept be?  Look at Topic H, Example 4, where this problem is done.  What was used for the year there?   What was the interpretation of the intercept?    This technique will be important throughout the course.

	Year
	1970
	1980
	1990
	2000

	Pop’n (thousands)
	234
	289.5
	345
	400.5


c. Look over the rest of the solution.  Will you be able to do all these steps?
2. Do Topic H, problem 13.  

Back to the spreadsheet:  

3. On a computer, go to the course web page and go to the textbook.  Open the first workbook by Topic G and find the equation of the line through the points (2,5) and (8,17) using that, as was demonstrated at the beginning of class.  Check your answer by looking back at your notes from last class or by looking at my second workbook next to Topic G which has answers.

4. Notice that it is not necessary for you to use my workbook to do this.  Those of you who succeeded in making a parameterized formula in the previous day’s quiz can certainly do that again here – you can make the worksheet with the parameterized form of the linear formula.    I am providing this workbook for you just to make practicing this new idea go a bit more quickly so you can practice several of the problems during class.

5. If you have time, find the equation of the line for the office rent example we did in the previous class using the spreadsheet.  Check your answer by looking back at your notes from last class or by looking at my second workbook next to Topic G which has answers.
Homework:  

Topic G:  Do as many as you need to review the algebra needed to work these problems.   Also, choose a few to use to practice using a spreadsheet to find the equation of a line through two points.

Topic H:  Part I: 1, 2, 3, 4, 5, 6,   OR      Part II.  7, 9, 11, 15  

(The Topic H problems are longer than most other problems in the homework.  You are not expected to finish all  the “early” problems by the next class.  You may take a bit longer.)

Quiz.
1.  (30 points)  Find the equation of the line through the points (8.2, 15.4) and (12.5, 7.9).  You may use either algebra to find the exact equation or a spreadsheet to approximate this equation.  If you use algebra, show your work.  If you use a spreadsheet, include a printout of it.

2.  (70 points)  Topic H, problem 10.  For full credit, include ALL STEPS listed on page 1 of Topic H and label what you are doing with words, so that it is easy to follow your work.   For finding the equation of the line, you may use either algebra or approximate it using a spreadsheet.  
On Test 1, to earn an A or a B, you must be able to carry out the algebra to find the exact linear equation through two points as well as do spreadsheet work.   However, if you are not able to do that, but are able to show me (during my office hours) that you are skilled enough at using a spreadsheet to approximate  equations such as these,  you can earn enough points back to get about 3/4 credit for the problems where you were required to find the equation of the line.   

This type of thing will be true at various points in the course.  We are learning multiple methods to do many problems.  To earn excellent grades in the class, you must learn all the multiple methods.  But a student can do reasonably well in the class by having developed good skills at some methods but not necessarily all the methods.  
