
MATH 131, Setions 02 and 04, Fall 2005Computer Lab #1Using MAPLE to Visualize FuntionsDUE DATE: Monday, Sept. 19th, in lass.The goal of this lab projet is for you to beome familiar with the software pakage MAPLE andto understand how new funtions an easily be generated from old ones (via shifting, strething,reeting, et.) Before beginning, please read the Introdution to MAPLE Computer Labs handout.The lab is designed to explore material from Setion 1.3 of the ourse text.It is required that you work in a group of two or three people. Any help you reeive froma soure other than your lab partner(s) should be aknowledged in your report. For example, atextbook, web site, another student, et. should all be appropriately referened. Please turn inone report per group, listing the names of the groups members at the top of your report. Be sureto answer all of the questions arefully writing in omplete sentenes. You should type youranswers, leaving spae for mathematial alulations or graphs. You may also inlude alulationsand graphs in an appendix at the end of your report.You should turn in your answers on separate sheets of paper. There are four graphs to beturned in for this report. You should not turn in any other graphs unless they signi�antly ontributeto the explanation of an answer. For example, it is ok to say, \By plotting the graph of f(x) + 2,we see that adding 2 to the funtion shifts the graph upward 2 units," without atually turning inthe graph.1. Use MAPLE to de�ne the polynomial f(x) = x3 � 8x � 3 and then plot it over the domain�5 � x � 5. The ommands for this are listed below. Be sure to type them in exatly asshown.f := x -> x^3 - 8*x - 3;plot(f, -5..5);(a) Print out and turn in a graph of f(x) over the domain �5 � x � 5.(b) Find all the roots (zeroes) of f(x). By adjusting the plot range, zoom in on your graphto estimate the roots as best as you an using MAPLE. What are the exat values of theroots? Hint: If r is a root, then x� r is a fator of f(x).() Use MAPLE to �nd the number of digits of f(1000000).(d) De�ne a new funtion g(x) = f(x + 3) using MAPLE with the ommandg := x -> f(x+3);How does the graph of g di�er from the graph of f? In general, what e�et does replaingx by x+  have on the graph of f?(e) De�ne a new funtion h(x) = f(x� 3) using MAPLE with the ommandh := x -> f(x-3);How does the graph of h di�er from the graph of f? In general, what e�et does replaingx by x�  have on the graph of f? 1



(f) Plot all three funtions f; g; h on the same set of axes hoosing an appropriate rangefor the x- and y-axis. (Be an artist!) See the Introdution to MAPLE Computer Labshandout on how to plot multiple funtions. Print out your plot and make sure to labeleah graph.2. Use MAPLE to de�ne the funtions f(x) = 4 os(2x)�x2, g(x) = f(x)+5 and h(x) = f(x)�5.(See the syntax from the previous problem. Remember to inlude a * sign between the 4 andos and between the 2 and x.) Plot these funtions over the range �� � x � �. (Type Pi toobtain the number �.)(a) How does the graph of g di�er from the graph of f? In general, what e�et does addinga positive onstant  to f(x) have on the graph of f?(b) How does the graph of h di�er from the graph of f? In general, what e�et doessubtrating a positive onstant  from f(x) have on the graph of f?() Plot all three funtions f; g; h on the same set of axes hoosing an appropriate range forthe x- and y-axis. Print out your plot and make sure to label eah graph.3. Use MAPLE to de�ne the funtions f(x) = 0:4x2, g(x) = 3f(x) and h(x) = (1=3)f(x).(a) How does the graph of g di�er from the graph of f? In general, what e�et does multi-plying f(x) by a positive onstant  > 1 have on the graph of f?(b) How does the graph of h di�er from the graph of f? In general, what e�et does dividingf(x) by a positive onstant  > 1 have on the graph of f?() Plot all three funtions f; g; h on the same set of axes hoosing an appropriate range forthe x- and y-axis. Print out your plot and make sure to label eah graph.4. Use MAPLE to de�ne the funtions f(x) = x2� 3x+sin x, g(x) = f(�x) and h(x) = �f(x).(a) How does the graph of g di�er from the graph of f? In general, what e�et does replaingx by �x have on the graph of f?(b) How does the graph of h di�er from the graph of f? In general, what e�et does replaingf(x) by �f(x) have on the graph of f?
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Figure 1: The graph of f(x) = os(2x) + 0:9x.5. What's the funtion?The graph of f(x) = os(2x) + 0:9x is shown above in Figure 1 plotted over the domain�� � x � �. Using your knowledge on shifting, strething and reeting funtions, �ndformulas for the funtions g(x) and h(x) shown in Figure 2. Express your answers in termsof f(x) (for example, g(x) = 100f(�x � ln(3)) is a possible answer.) NO graphs need to beturned in for this question.
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Figure 2: The graphs of g(x) (left) and h(x) (right).
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