Math 231 Calculus 1 Spring 12 Midterm 3a

Name: S’éiM\ﬂl‘M

e Do any 8 of the following 10 questions.
e You may use a calculator, but no notes.
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(1) (10 points) Consider the function f(z) defined by the following graph.

-3 4 -1 0 1 2

(a) Label all regions where f(z) < 0. ('__,7_ O. L-3

(b) Label all regions where f'(z) > 0. (-__,g E LS ?3
(c) What is limg_,o f(2)7 y i

(d) What is lim,_,o f'(z)? ©

(e) Sketch a graph of f’(x) on the figure.
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(2) (10 points) Consider the function f(z) =

(a) Find all vertical and horizontal asymptotes of the function.
(b) Find all critical points of the function.

(¢) Determine the intervals where f(x) is increasing and decreasing.
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(3) (10 points) Consider the function f(z) = ze**.
(a) Find all critical points of the function.
(b) Use the second derivative test to attempt to classify them.



D

(4) (10 points) A cardboard box has a square base with sides of length z, and
four vertical sides of height y, and no top. Find the dimensions of the box of
volume 1m?® with smallest surface area.
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(5) (10 points) Find
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(6) (10 points) Find
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(7) (10 points) Which function grows faster, x or eV®? Justify your answer.
(Hint: take a limit.)
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(8) (10 points) Find the indefinite integral

/e"”“ — 4sin(x) dz.
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(9) (10 points) Evaluate the definite integral

/IIH f ‘L+10(’)(

1{1 y =
[21+QMI—] = ‘afi'lal -'2
|



(10) Find the area under the graph y = 22° 4 2 between z = 0 and z = 1.

i 1
Lx X dx = }_L.alx,l i
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