Problem 1

M5D1: Fitting Data
50 50 unread replies. 50 50 replies. 
Meteorologists, financial analysts, and sociologists are just three examples of the many people who try to make predictions by using models.
To do this, they collect the relevant data and plot it. Then they ask, “Is there a linear relationship in the data?” That is, do the data points fall on or near a line, such as in the figure below? Maybe the data increases then decreases and so could best be modeled by a quadratic function?
Oftentimes, neither a line nor quadratic function is a good fit for the data, and so a higher order polynomial function is needed (as in the tiger population example illustrated in the overview of this module). This is one of the main applications of polynomials, to use them to find a curve that best fits the data, in what is called the “least squares” sense. This line of best fit is also called a regression line.
[image: Scatter plot with regression line]The model obtained can be used not only to make predictions but also to illustrate behavior between the independent and dependent variables. While the idea is essentially the same no matter what order of polynomial is used, in this activity, we will focus on the simplest case, the linear function, y = mx + b, which is a 1st -degree polynomial.
Please read through this discussion and think about these questions as you proceed through the next few sections. When you have a good understanding of the concepts, begin your search for the data needed to answer the questions below. When you are confident with your research and outcomes, return to this discussion and post a thorough response to one of the following questions.
Now, let's begin our graphing discussion:
1. Consult an almanac, newspaper, magazine, or the Internet to find data that appear to lie approximately on or near a straight line. A few of the many free sources of data that might be appropriate to use are:
http://data.worldbank.org/ (Links to an external site.)Links to an external site.
 (Links to an external site.)Links to an external site.http://www.statcrunch.com/5.0/shareddata.php?keywords=DATA (Links to an external site.)Links to an external site.
 (Links to an external site.)Links to an external site.http://datacatalogs.org/ (Links to an external site.)Links to an external site.
 (Links to an external site.)Links to an external site.http://data.gc.ca/eng (Links to an external site.)Links to an external site.
2. Create a scatterplot and a line fitting the data in one of two ways:
a. To do this activity by hand, create a scatterplot by plotting the (x, y) data in a Cartesian (rectangular) coordinate system. Then, draw a line that approximately fits the data in the scatterplot, and then write its equation as a function in slope-intercept form. An easier way, and one that produces better looking results, is to find the equation of the line for your data using this free, online linear regression calculator: http://www.alcula.com/calculators/statistics/linear-regression/ (Links to an external site.)Links to an external site..
b. To use the regression calculator:
Enter your data, but without parentheses (  ), in the empty data field at: http://www.alcula.com/calculators/statistics/linear-regression/ (Links to an external site.)Links to an external site.. For example, for my first point, I would type 1,5 not the usual ordered pair format of (1, 5).
When all of your data points are entered, click on the “Submit Data” button. The line of best fit y = mx + b for your data will be displayed, as will a figure showing a scatterplot of your data and the graph of your line of best fit.
Right-click on the displayed figure of the scatterplot/graph and save it to your computer. Then, load it into the discussion box when you make your post. To do that, click on the image button in the palette of the discussion text-editor window. In that menu, you load the figure from your computer into your post.
3. Also include a link to your data, along with an explanation of what the x and y axes represent in your graph. 
reason for the variation (vertical offset from the line) may be in part because, for lower than average rainfall there could be a food shortage.
or
2.) Consider the data and regression line posted by a classmate. In an effort to test the validity of the regression line to make predictions, explain what you think might happen for increasingly large (or small) values of the independent variable. That is, what is the range of the x variable for which the model might be valid? For example, if you plot the number of times you twist the rubber band on your model airplane (independent variable) vs. the tension in the rubber band (dependent variable), at some point the tension would drop sharply as it breaks because you twisted it too much.
or
3.) You can also point out any errors you might find in the post of a classmate. How would it be corrected?
Problem 2
M6D1: Saving for a Car
21 21 unread replies. 21 21 replies. 
[image: Piggy bank]Please do not respond to this discussion until you have worked through Section 3.1, but think about this question as you are completing your readings and homework assignment. Return to this discussion when you are confident that you understand the main properties of exponential functions.
With Certificate of Deposit (CD) (Links to an external site.)Links to an external site. rates at historic lows, perhaps the old piggy bank or under the mattress is the best place for your money. What do you think?
Now, let's begin our discussion of interest rates and compound interest:
Given the current interest rates charged on loans and credit cards, it might be much better to try to save money for large purchases or expenses. Study the examples in your text (Sections 3.1 and 3.4) regarding compound interest with attention to the following formulas:
A = P(1+ r/n)nt  
and  

A = Pert
Not too long ago, it was possible to find a one-year Certificate of Deposit (CD) that would pay 5.50% interest compounded daily. The CD interest rates available today have changed.
Create a new discussion thread, including the following information:
· Assume that you have x dollars saved (you choose a specific dollar amount) and would like to purchase a used car in two years.
· Calculate the interest earned over the two-year span on your chosen dollar amount at the 5.50% interest rate, compounded daily, for a one year CD. Show your work.
· Calculate how much you will have saved with this account in two years. Show your work.
· Investigate bank interest rates available in your area for a one year CD.
· Calculate how much money you will have in two years if the interest is compounded monthly or continuously. Show your work.
· How did the change in rates affect your purchasing power?
 
To complete the discussion: Thoroughly complete the directions listed above. To gain full credit, you must reply to the posts of at least two classmates. Also, return to your posted problems throughout the week to read and reply to any posts made there by others. In the two reply posts to your classmates, you can do any of the following:
· Take the details from their post, and then propose a different scenario and perform the required calculations. For example, you can assume a final dollar amount they will spend on the purchase of a car, and then compute how many years it will take to accrue that amount with monthly compounding. Or, you could calculate what interest rate they would need to get on the CD in order to accrue a specific amount of money (you make up an amount to spend on the car) in just two years, assuming continuously compounded interest.
· [bookmark: _GoBack]Correct any errors you might find in their calculations or overall solution process.
Problem 3
M7D1: Application of Systems of Equations
No unread replies. No replies. 
[image: Image of formal garden in Loire Valley, France.]
Before attempting to complete this discussion activity, be sure you have practiced the solution techniques for systems of linear equations covered in this module.
In this discussion, you will be creating your own application problems that your fellow classmates will solve using systems of linear equations. Let’s first look at an example. When creating an application problem, it is helpful to begin with the solution to the problem.
So, for example, if you start with the solutions (a rectangular garden with width = 8 ft, length = 10 ft), then you must find two ways these quantities relate to each other and give this information as clues in the problem statement. In this case, the two ways are with the perimeter = 36 ft, and the fact that the length is 2 ft longer than the width). So, your problem statement would be:
"Find the width and length of a rectangular garden if the length is two feet longer than the width and the perimeter is 36 feet."
Remember that we are dealing with systems of linear equations. That means you cannot use area or volume formulas, since those are nonlinear, meaning that they contain squared and cubed variables, respectively.
Now, let's begin our discussion of application problems involving systems of linear equations.
· Formulate two application (real-world) problems that can be solved with a system of equations in either 2 or 3 variables.  Check your problem statements to make sure they include all of the information necessary to write down the governing system of equations.
· Using your problem statements, set up and solve the system of equations for each of your two problems yourself.
· Save the solutions and use them to respond to those who reply to your problems.
· Post your two problems in the discussion board:
· 
· Give the problem statement only. 
· Do NOT give the system of equations needed to solve the problem or the solution.  
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