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SHOW ALL WORK IN THIS TEST PACKAGE

Tear off the last sheet of this exam. It contains problems 27, 28, 29,30. Do these problems first
WITHOUT YOUR CALCULATOR. When you are finished with these 4 problems, return the
sheet to your instructor, take out your calculator, and complete the rest of the exam.

PART ONE: MULTIPLE CHOICE (50%). The first 20 problems are multiple-choice. Fill in the
best answer on your Scantron bubble sheet. Write your name, alpha number, instructor and
section on this test and your bubble sheet and bubble in your alpha number. There is no extra
penalty for wrong answers on the multiple choice. Show all your scratch work on this test.

CALCULATORS PERMITTED FOR THIS SECTION.

1. Determine fo4f(x)dx for the function f

whose graph on the right consists of 3 line segments.

y
It

2..

1(

a) 0
d) - 4

b) 2
e) 5

c) - 2

2. Use M 4 , the midpoint rule with n = 4 subdivisions,
to approximate the integral in problem 1 above.

2. 3 if-

- I

a) 0
d) - 4

b) 2
e) 5

c) -2
-J.." ~

3. Find ~(foXCOS(t2)dt).

a) cos(x2) b) sin(x2) c) sin(x2)
2x

d) COS(X2)2x e) sin(x2) 2x

4. Find the volume of revolution obtained by rotating
aboutthex - axis theregionR boundedby
y =.r;, y = 0, and x = 1.

a) 2/3 b) J2
~;

c) 2

d) TC e) TC/2
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5. Find 1 f(x) dx given that 1 f(x) dx =2 - Ji .

a) 00

d) 2
b) 0 c) -2
e) does not exist

5 MAY 2008

6. Find x, the x coordinate of the centroid (x,)!) for

the triangularregionboundedby y = x, y =0, andx = 2.

a) b) 5/4 c) 4/3 e) 2d) 5/3I

YI z.

'J.

1 ~ x

7. Use two steps of Euler's method to
approximate y(2) if y' = f(x,y) and y(O) = 1.
The direction field for y' = f(x,y) is graphed
on the right. Use step size h = 1.
(Hint: Use your pencil and straight-edge.)

a) 0
d) 3

b) I
e) 4

c) 2

8. The direction field in problem 7 could correspond to
which one of the following differential equations?

a) y' = x + y

d) y' = x2 + y2

b) y'=X2

e) y' = y

c) y'=I-x

If f..
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9. The function y == cos(4x) is a solution to
which one of the following differential equations?

a) y' == 4y

c) y' ==-4y

e) y' ==16y

b) y" ==16y

d) y" ==-16y

10. Which of the following parametric equations describe
the ellipse sketched to the right for 0 ~ t ~ 2" ?

t

x == 2cos(t) + 2
a)

y == sin(t)
b)x==t2+4

y ==t2

?X

~1

c) x ==sin(t)
y ==cos(t)

d) x ==-Ii
y == t2

e) x==(t-2)2 /4
y ==t2

11. Assume that y(t), the population of bacteria in a Petri
dish at time t (hours), satisfies the differential equation

dy ==.029y, and y(O) ==1000.
dt .

Solve for yet) and determine approximately
how long (hours) it takes for the population
of bacteria to double.

a) 1
d) 18

b) 6
e) 24

c) 12

12. The curve on the right shows the graph of
r as a function of e in the e - r plane.
Which of the following is a sketch of the polar

curve in the x - y plane? y
i ~.L. .

~ " 3~ J:rr > e
:z.

b)

d) 'J. -(

-4 -2.

a)
-2,

-1 -
-,
-l

j
c) -'--

-l. -,"'fL-
.J-
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13. Find a polar equation for the curve represented by the Cartesian equation x2 + y2 =4y.

a) r2 =4sin(B)
c) r = 4sin(B)

e) r =2sin(B)

b) r2 =4cos(B)
d) r =4cos(B)

f
tr/4

a) 0 cos\2B) dB
1
f

tr/4

c) - cos (2B) dB
4 0

e) none of the above

f
tr/4

b) 1Z"cos2(2B)dB
tr/4

-,

.714. Which expression represents the area inside
one loop of the 4-petal curve r =cos(2B).

)(

d) 1Z"r 2

15. Find the radius of convergence for

00 n(x - 2r
the power series L .. .

n=I 5

a) 0
d) 1/5

b) 2
e) 5

c) 00

16. If 2008 + 1004 + 502 + is an infinite

geometric series, what is its sum?

a) .2008
d) 16064

b) 4016 c) 8032
e) the series diverges
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17. Two forces 1;and F2 with magnitudes 4 and 2 Newtons
respectively make angles of 30° and 60°respectively
with the positive x -axis. If F = 1; + 1; , themagnitude

of F in Newtons is closest to which of the following?

i
~

F;.
F'I

x

a) 1 b) 2 c) 3 d) 6 e) 10

18. Which of the following expressions results in a scalar?

a) (a.b).c b)
c

ii.b

c.a
c)~

axb
d) (a .b ) x c e) none of these

19. Which of the following vectors is perpendicular to the vector v =21+ 4J?

a) 21- 4J
d) J

b) - 21+ J
e) none of these

c) 1

20. Which of the following vectors is oflength 3
in the same direction as the vector v =< 3,4 > ?

a) <9,12> b) <0,3> c) <3,0>
9 12

d) < -'- > e) none of these5 5
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PART TWO. Longer Answers (50%). These are not multiple choice. Again, SHOW ALL
YOUR WORK ON THESE TEST PAGES. CALCULATORSPERMITTEDFOR ALL
PROBLEMS EXCEPT 27, 28, 29, 30.

21. The width (ft) of the deck ofa sailboat is
measured every five feet from bow to stem.
See the figure on the right.

Estimate the area of the deck

a) using T6, the trapezoidal rule,

b) using S6' Simpson's rule.

L

22. The trough on the right is filled with water.
Find the work needed to pump the water out of the top.
The dimensions are in ft and water weighs 62.5 lbs/ft3-

f
.5'

;

Itzl12

1:Js'
. . . I ,- -'X(+r)0 5' I(J 15" -zc 2$"
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23. Consider the curve given parametricallyby x =t - sin(t), y = 2 - 2cos(t), for 0::; t ::;21C.
a) Findan equationforthe linetangentto thecurveat thepointcorrespondingto t =1C12 .

b) Use your calculator to sketch the curve in part a) and include your tangent line on the graph.
Y f1>.(,

'4

7-

-1 xi-~ ')... " 8

-2--

24. A simple series circuit consists of a 1henry inductor, a 3 ohm resistor, and a decaying EMF
E(t) = 5e-3t. The initial current in the circuit is 1 ampere.

a) Use Kirchoffs law to set up a differential equation and initial condition for the current l(t).

R,: 3A.

L=.LH

b) Solve for the current l(t).
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x2 x4
25. The Maclaurin series for cos(x) = 1- - + - - ... . Usethefirst 3 non-zerotermsof the

21 4!

rI/2
Maclaurin series for cos(x2) to approximate Jo COS(X2)dx .

26. a) Find parametric equations for
the line going through the points P and Q.

1\ ( ,) DJz.)
P(O,'I ()

b) Find the area of the triangle ~ PQR .

c) Find an equation for the plane going through
the three points P, Q, and R.
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CALCULATORS NOT PERMITTED FOR 27, 28, 29, 30.

27. a) Sketch the region R bounded by the curves
y = X2 and y = x + 2 on the axes to the right.

'I

~ 'f..

b) Find the area of the region R.

28. Evaluate the following indefinite integrals showing all of your steps:

a) f esin(B)cos(B) dB

b) f 2t+5 d
(t + 2)(t + 3) t

c) fx cos(2x) dx
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29. Evaluate the following definite integrals showing all of your steps:

a) f2 (v 2 + v + 1) dv

30.

b) f~ (~3X2 + 1)6x dx

Use separation of variables to solve for y explicitly if dy =3X2 (y2 + 1) .
dx


