
Exam 2 – In-Class Component

Math 2423, 3/24/21

Instructions: Your written solutions to problems on this test are to be scanned into a pdf file
and submitted via Canvas at the end of the class period. As cover sheet you will need to attach
the signed integrity statement which has already been provided for you.

Use your own paper to write up solutions, and clearly label each problem number. Answers
should be written in simplified form as appropriate. To get full credit on your work you must
clearly indicate the thought processes that you have used to solve each problem. Please draw
robust sketches with all prominent features clearly labeled for each problem which requires it.

Problem 1. (25 points) Let R be the region in the first quadrant bounded by the curve
y = ln(x) and the lines y = 0, x = 1 and x = e. Let S be the solid obtained by rotating R
around the x-axis.
(a) Draw a robust picture of the region R with all curves and the coordinates of any important
points clearly labeled.
(b) Express the area of R as an integral with respect to x.
(c) Express the area of R as an integral with respect to y.
(d) Express the volume of S as an integral using the washer method.
(e) Express the volume of S as an integral using the shell method.

PLEASE NOTE: Do NOT actually calculate any of the integrals in this problem.

Problem 2. (25 points) Let f(x) = x2ex.
(a) Find all of the critical numbers for f(x).
(b) Determine the intervals on which f(x) is increasing and decreasing.
(c) Give the coordinates for any points in the plane where f(x) has a local extreme point and
indicate which are maximums and which are minimums.
(d) Does f(x) have an inverse function? To receive credit you must write a sentence or two
which explains your answer.

Problem 3. (25 points) Determine the integrals

(a)

Z
e2x+1 dx

(b)

Z
1

2x+ 1
dx

(c)

Z
(ln(x))3

x
dx

(d)

Z ⇡/2

0
cos(x) exp(sin(x)) dx

Problem 4. (25 points) Find the derivative f 0(x) for each function f(x):

(a) f(x) = e2x+1

(b) f(x) =
1

2x+ 1
(c) f(x) = sin(x) ln(x)

(d) f(x) = xsin(x)
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