
MATH 136-01, Fall 2004Computer Lab #1Using MAPLE to Visualize Fun
tionsDUE DATE: Monday, Sept. 20th, in 
lass.The goal of this lab proje
t is for you to be
ome familiar with the software pa
kage MAPLE.You should have already read the Introdu
tion to MAPLE Computer Labs handout. In this lab,you will use MAPLE to plot and evaluate fun
tions and to 
ompare new fun
tions generated fromold ones (via shifting, stret
hing, et
.) The lab is designed as a review of material from Chapter 1of the 
ourse text.It is required that you work in a group of two or three people. Any help you re
eive froma sour
e other than your lab partner(s) should be a
knowledged in your report. For example, atextbook, web site, another student, et
. should all be appropriately referen
ed. Please turn in onereport per group, listing the names of the groups members at the top of your report. Be sure toanswer all questions 
arefully and neatly, writing in 
omplete senten
es.You should turn in your answers on separate sheets of paper. There are four plots to be turnedin for this report. You should not turn in any other graphs unless they signi�
antly 
ontribute tothe explanation of an answer. For example, it is ok to say, \By plotting the graph of f(x) + 2, wesee that adding 2 to the fun
tion shifts the graph upward 2 units," without a
tually turning in thegraph.1. Use MAPLE to de�ne the polynomial p(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 exa
tly asbelow.p := x -> x^3 - 8*x - 3;plot(p, -5..5);(a) Print out and turn in a graph of p(x) over the domain �5 � x � 5.(b) Find all the roots (zeroes) of p(x). By zooming in on your graph, estimate them as bestas you 
an using MAPLE. What are the exa
t values of the roots?(
) Use MAPLE to �nd the number of digits of p(1; 000; 000).(d) By adjusting the plot range of the graph, �nd the limitslimx!1 p(x) and limx!�1 p(x):You 
an do these without a 
omputer of 
ourse, but the point here is to learn to useMAPLE.(e) De�ne a new fun
tion g(x) = p(x + 3) using MAPLE with the 
ommandg := x -> p(x+3);How does the graph of g di�er from the graph of p? What domain should you plot thegraph of g over to obtain the same exa
t graph as you printed out in part (a)?1



(f) Plot both fun
tions p and g on the same set of axes 
hoosing an appropriate range forthe x and y-axis. See the Introdu
tion to MAPLE Computer Labs handout on how toplot multiple fun
tions. Print out your plot and make sure to label ea
h graph.(g) You 
an also do algebra with MAPLE. Type the 
ommand expand(g(x)); to �nd theexpansion in powers for g(x). How 
ould you have predi
ted ahead of time that g(x) hasno 
onstant term?2. Use MAPLE to de�ne the fun
tions f(x) = x2� 3x+sin x, g(x) = f(�x) and h(x) = �f(x).(See the syntax from the previous problem.)(a) How many roots does the fun
tion sinx have? How many roots does f(x) have? Explain.Why are they di�erent?(b) How does the graph of g di�er from the graph of f? In general, what e�e
t does repla
ingx by �x have on the graph of f(x)?(
) How does the graph of h di�er from the graph of f? In general, what e�e
t does repla
ingf(x) by �f(x) have on the graph of f(x)?(d) Plot all three fun
tions f; g; h on the same set of axes 
hoosing an appropriate range forthe x and y-axis. (Be an artist!) Print out your plot and make sure to label ea
h graph.3. In 
lass we stated that exponential fun
tions always grow faster than power fun
tions. It maytake a while to happen, but the graph of an exponential 
urve will eventually surpass that ofxn, no matter how large the value of n. Consider the fun
tions f(x) = 2x versus p(x) = x10.Initially, p is mu
h larger than f . For example, p(2) = 1; 024 while f(2) = 4.(a) Where do the graphs of f and p 
ross? (Give the x-value and assume x > 2.) Explainhow you found your answer.(b) Print out a plot of both f and p on the same set of axes with the domain 
hosen so asto ni
ely illustrate the 
rossing found in part (a). Be sure to label ea
h graph.
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Figure 1: The graph of f(x) = 
os(2x) + 0:9x.4. What's the fun
tion?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, stret
hing and re
e
ting fun
tions, �ndformulas for the fun
tions 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.)
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Figure 2: The graphs of g(x) (left) and h(x) (right).
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