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l. A Let 4 be a function defned and continuous on the closed interval [0, 4]. If
f g(x)dx = —6, then f xg'(x)dx =

0 0
(A) -34
B) -22
<) -12
D) -6
(E) 26
6
2. What is the best method to integrate f > dx?
x“—6x+10

(a)  Integration by Parts
(b)  Partial Fractions

(c)  U-Substitution

(d) Complete the Square

(e) Long Division




3. According to the method of partial fractions, there is an equation of the form

X A B C
= + +
(x— 1D (x=2)(x-=3) x—1 x=-2 x-3

for some numbers A, B, and C. What is the number A?

5 1 1 3
- b — — ) - 0
(a) (b) ) (c) p (d) ) (e)
2
x“+1
4. =
fx+2 dx
1 2 1 2
(a) =% +2x +5In|x +2|+¢ (b) =% +2x —3In|x+2|+¢
1 2 1 2
(c) =% —2x+5In|x +2| +¢ (d) =% —2x = 3In|x +2| +c¢

1
(e) (§x3 + 2x)ln|x +2|+¢




5. Dr. and Mrs. Quattrin enjoy the occasional pint of Ben & Jerry’s Chocolate
Fudge Brownie, but they prefer to let it soften before digging in. According to
Newton’s Law of Cooling, the temperature of the ice cream follows the differential

equation
d
el =0.005(4 - Ed ,
dt 9

where y is the temperature of the ice cream at time ¢ minutes.
If, when the ice cream comes out of the freezer, its temperature is -1 F°, then
lim y(z) =

t—> o0
a)  0.005 b) 4 ¢ 9 d) 36

e) cannot be determined from the given information

6. Which of the following does not require integration by parts?
(a) f (x ezx) dx

(b) f (xIn(2x)) dx

(©) f (x sin (2x2)) dx

@ [ (xsin(20)) dx

(e f (cos_1 (2x)) dx

p—




1
7. dx =
fx2+2x

@ tan '(x2+2x)+c () In|x2+2x|+c

I |x+2 1 X
(¢ —In +c d —In +c
2 X 2 |x+2
8. An infection spreads through a community modeled by the function [/

dl 1
that satisfies the logistic differential equation — =4/|1— , Where
dt 12,000

t is time in days, and /(0) = 100. Which of the following could be an equation
for I?

13
(A) I=2I>-
3000,
B) t=21%]-
24,000
12,000
(C) 1=

1411904
. 106
(D) =

1+3000e %
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1. Consider the family of functions f(x) = 5 , where k is a
3x“+kx+4

constant.

(a) For k=12, find the critical value(s) of f (x).

(b)  For k=0, find the value of f f(x) dx or show that it diverges. Show
2

the work that leads to your answer.



(¢) Fork= —13, evaluate f f(x)dx. Show the work that leads to your

answer.



2. Consider the region bouned by

6  _[=x 6  _[=x
y=?sm Z,y=—?sm Z,andx=4.

(a)  Find the area of the region.

(b)  Set up, but do not solve an integral expression for the volume of a solid
formed by cross sections perpendicular to the x-axis which is a regular hexagon

3,/3
7‘2.

with the diameter is in the region. The area of a regular hexagon is A =



3. The rate at which a baby bird gains weight is proportional to the difference
between its adult weight and its current weight. At time ¢ = 0, when the bird is first
weighed, its weight is 20 grams. If B (t) is the weight of the bird, in grams, at time
t days after it is first weighed, then

dB 1
—=—(100-B).
dt 5

Letw=B (t) be the solution to the differential equation above with initial
condition B(0) = 20.

d°B d’B

a) Find 5 in terms of B. Use to 1001
dt dr?

explain why the graph of B cannot resemble this

graph.

Weight (grams)

20+

Time (days)




b)  Is the bird gaining weight faster when it weighs 40 grams or when it weighs
70 grams? Explain your reasoning.

c) Use separation of variables to find w = B (t), the particular solution to the
differential equation with the initial condition B(0) = 20.




