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Books, notes, calculators, or any electronic devices are not allowed on the exam, and
they should not even be in sight in the exam room. Students may not look at anybody
else’s test, and may not communicate with anybody else except, if they have a question,
with their TA or lecturer.
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6. Any violation of these rules and any act of academic dishonesty may result in severe
penalties. Additionally, all violators will be reported to the Office of the Dean of
Students.

I have read and understand the exam rules stated above:

STUDENT NAME:

STUDENT SIGNATURE:



Potentially Useless Formulas

/sec@d@ = In|secf + tan | + C
; 1 1
sec” §df = isecetane—l— §ln|se(:9+tan9] +C
(1 — cos20)

sin? 0 =

cos? 0 = = (1 + cos 20)

|~ N

sin 20 = 2sin 6 cos 6



1. What is the angle, in radians, between the vectors < 3,0, —3 > and < 1,—1,0 >7
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2. Find the area of the parallelogram with vertices A(0,0,0), B(1,1,1), C(1,2,1), and
D(2,3,2)

Al
B. V2
C. V3
D. V5
E. V6



3. The base of a solid S is a triangular region with vertices at (0,0), (0,1), and (2,1). If the
cross-sections perpendicular to the z-axis are squares, calculate the volume of S.
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4. Find the area of the region bounded by y = cos 2z, y = sin4x, between x = 0 and x = .
You may need to use the double-angle identity sin 20 = 2sin § cos
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5. The area between the graphs of y = 22 and y = 2z is revolved around the x-axis. If the
method of cylindrical shells is used, the integral representing the volume of the resulting
solid is
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6. What value of the positive constant ¢ makes the volume of the solid obtained by rotating
the area between z = 0, y = 3, and = = ¢ about the z-axis equal to 77

A. %an
B. %lnw
C. %ln?
D. %ln6
E

1
) 6lnﬂ'



7. Find the integral: / 22 Inx de
1
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B. Ze3/2 4
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8. Which of the following is the partial fraction expansion of —————="
22(22 4 1)2
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dx
T+ 2

9. Use a long division to compute /

2
A. %—2x+4ln|x+2|+0

1
B. —23+2In|z+ 2|+ C

6
2 1 3

D. x+4Injz+ 2|+ C

1
E. 5:1:3—1—111]33—1—2]—1—0

10. Which of the following statements are true?

[. u =tanxz is an appropriate substitution for the integral /tan3 zsect r dx

II. u = sin(3x) is an appropriate substitution for the integral / cos®(3x) sin(3z) dx
w/2
TI1. / sin” ¢ df = =
0 4

I and II only
I and IIT only
IT and III only

None is true

=0 aw >

All are true



11. What does the integral /

dx become after a trigonometric substitution?

2
x
Va2 425

A. 25 /(tam2 0)(sec ) db

B. 5/(tan2 6)(sec ) do

2
C. 25/tam O 10

sec

2
D. 5/“‘“ 9 10
sec 6

E. 25/sin29d9

12. A spring has a natural length of 10 m. If the work done in stretching the spring from 10

m (its natural length) to 11 m is = joules, what is the force in newtons needed to stretch

the spring from its natural length to a length of 20 m?

A. 100
B. 125
C. 50
D. 25
E. 5



13. How many of the following statements are FALSE?

I. If f is continuous and 0 < f(z) < g(x) on the interval [0, 00), and
/ g(x) dv = M < oo, then / f(z) dx exists.
0

0

IL. If lim f(x) =1, then/ f(z) dz exists.
0

T—00

1 1
1 1
III. If / — dx exists, then / — dx exists, where ¢ > p.
o TP o x7

<1 <1
IV. If / — dx exists, then / — dx exists, where ¢ > p.
0 0

P x4
A0
B. 1
C. 2
D. 3
E. 4
14.
I. —1 V=3, II. -yt JIII. —1)" g .
2T L ) D (1" sinr)

Which of the following statements is true?

A. All three are convergent
B. Only II is convergent

C. I and II are convergent
D. IT and III are convergent
E. All three are divergent



15. Determine if the geometric series converges or diverges. If it converges, find its sum.

()6

Converges to

Wi

Converges to

Converges to

Nl Nk DN

Converges to

= O O w >

Diverges

16. Let Sy be the N-th partial sum of the series

Compute S50 - 849
A ——

B. ——

10



17. Which of the following statements are correct?

cos(nm .
L. E 5— converges conditionally
n=9001

1
II. The ratio test can be used to show that g —5 converges
n
n=1

ITI. A series is convergent if the sequence of its partial sums is bounded

A. All of them

B. None of them
C. I'and II only
D. IT and III only
E. III only

o _ 4 n
18. Find the interval of convergence for the series Z %
n n

n=0

= 9 aw s
/\'_'/T\/-\
=8
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19. Find the Taylor series for f = — centered at x = 3
x

[e’¢) _ 3\
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1
20. Find the Taylor polynomial for f(z) = 5 of degree 3 centered at x = 0. Recall that

— X

- 1
1f]x\<1thenkzzoa::1_x.
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B.s-T+5-%
Co-it5-%

D. l+24+2 42
E lt+z42 42
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0 x2n+1
dx? Recall that sinz = ) (—1)"——
% (2n + 1)!

sinx

1
21. Which of the following is equal to /
0 T

for all z.

oo

B Z(_l)n@n +1)

22. In polar coordinates, the equation r = sin(6) + 2 cos(#) represents a circle with radius

50 ow
ol ™ el o
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23. Find the length of the following curve

=0 QW >
>]M
|
=

24. Find the area of the region inside both r = 8cos(d) and r = 8sin(d). You may find

the following results useful in your calculation: [ cos®(z) dx = 5% + Z—lsin(Zx) + C,

1 1
/sinz(:z:) dr = 3T sin(2z) + C

A. 8(m —2)

B. 8(m+2)

C. g(zm —3V3)
D. 4(2 —+/2)

E. 167
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25. Which of the following is the graph of r = —4 cos(36)?

15



