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Instructions You and your team will be responsible to meet outside of class to
produce a report in Mathematica addressing all the questions below. Your grade
will depend on the correctness of your results and the presentation of your report
will count for 25

1. Using RegionPlot command in Mathematica, plot the region of the portion
of the plane bounded in between the graphs of y = x3 and y = x4 and then
using Integrate command, compute the area of the region plotted.

2. Using Integrate command in Mathematica, compute the following integrals

(a)
∫

x4 − 1

x3 + x
d x

(b)
∫ 1

0

arctan (2x) d x

3. First evaluate
∫

sin2 (x) cos3 (x) d x by hands and use Mathematica to verify
your answer

(a) Use Mathematica to evaluate
∫

sinn(x)
cosn+2 (x)

d x

(b) Using the results above, without doing any computations evaluate
∫

sin4(x)
cos6 (x)

d x

4. First evaluate
∫

d x

x2 + 2x + 5

by hands and confirm your result by using Mathematica.

5. Volume of a doughnut.

Consider the disk or radius 1 centered at the point (1,0) rotated around the
y-axis. The result obtained is a torus.

1



(a) Using RevolutionPlot3D, plot the solid obtained in Mathematica. Use
the following command:

RevolutionPlot3D [{Cos[x] + 1, Sin[x]},{x, 0,2Pi} ]

(b) Compute the volume of the torus obtained by using the cylinder method.

6. Now, consider the disk or radius 1 centered at the point (3,0) rotated around
the y-axis. The result obtained is a torus as well.

(a) Using RevolutionPlot3D, plot the solid obtained in Mathematica. Use
5a as a reference for the correct commands.

(b) Compute the volume of the torus obtained by using the cylinder method.

7. Using Partial fractions in Mathematica

(a) Using Apart command, find an expression for the partial fraction de-
composition of the expression

x4

x2 − 4

(b) Using the above result, compute the following integral
∫

x4d x

x2 − 4

8. Construction of a fancy tank.

An engineer is attempting to build the model of a tank for a futuristic car
that he is constructing. He needs 2 parts in order to construct his tank. The
first part is simply a circular cylinder of radius 1 and height 5. Next, for the
second part needed for his tank, he rotates a polynomial passing through the
points (1, 1) , (2, 2) , (3,1) , (4, 2) and (5,1) around the x axis.

(a) Using InterpolatingPolynomial, and Plot Command in Mathematica,
draw the graph of the polynomial.

(b) Using RevolutionPlot3D command, plot the graphs of the first and sec-
ond part. Hint: to plot the graph of the first part, use

g = InterpolatingPolynomial[{1, 1, 1, 1, 1}, x];

RevolutionPlot3D[g, {x, 1, 5 }, RevolutionAxis ->{1, 0, 0}]

(c) Compute the volume of both parts combined. Notice that the volume of
the first part could be obtained by using the formula V = πr2h, however
in order to obtain the volume of the second part, you will need to use
the disk method.
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