10 pts

10 pts

10 pts

10 pts

Part 1: Do These First! Name: Id:
1. Calculate the indefinite integral: / c:isn:g ;l:z
[/(, = Sy X
= Cosxdx ; l P
5 . -y +C = [~SInx
1
2. Calculate the definite integral / ze”* dz. If it does not converge, write “Diverges”.
= 2\( 0
u=x dv= A)c_
d =dx vl e !
g7
_ -2 % 2% ' 2)‘_ A}
i @ + S rE 2
0
& Calculate the definite integral / — dz. If it does not converge, write “Diverges”.
. Pl -3 >
§ < = 7 X = ~~\uM (4"
(o) o L{'
TDIUERSGES
\; s[{
vz &
C % _>O+ 171
o \
4. Calculate the indefinite integral: / o .. ‘,. .——‘-" - — &‘X
; g+ 1)(z—1) 2) x4 X~
(e et P ~xl e n
= A(x-1) + B(x+1) _
= 2B B= V= K= |
| =-2n > A= /z X4
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Part 1: Do These First! Name: Id:

o0 i :O -
10 pts| 5. Find the sum: 25% GEOMETRIC n= ( woT n
n=1 9(/\)(/&/

|- /s

10 pts| 6. Writea power series for ze

—2x

5
6 ]+X+x-¥)ée,
2

d@ ("(ZX) + IR,
zr

10 pts| 7. Find a function y(z) that solves the differentia @y Ox ith y(0) P i
C

W gao&j CIS :Sde \ B(O>: /4 > 4ycsin (C)‘-‘-Wq

SM:B = »,‘ixz—\-(,

4= arcsln > e e >
ERP—
/ Diverges by the what test?
frcle one

10 pts| 8. The series Z

Tstify: \/— CoMpPARE W [/
oF
v M = g __-n—/' > -——3n \r’ 8'—0FL—
' pe S (LomPARISOU .
10 pts| 9. The series Z —hi;— Converges /) Diverges by the what test?
]ustlfy A
= (n n 371 \/

ﬁ Sd)‘ = fbohﬁ = e :-(2 9. ]A)Tﬂ(ﬂZA(L

X Qn \\) z

10 pts| 10. Write polar coordinates for the point with rectangular coordinates (1, —1) in two different
ways, one with 7 > 0 and the other with » < 0. i ] |
(r>=0)r= \Y‘Z‘ 0= / “

\(2\3—2
(r<0)r= \TZ— 6= ‘31—/‘7‘
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Part 2: Do these after part 1. Name: Id:

15 pts| 11. Write the first four nonzero terms of the Taylor series for f(z) = In(z/2) centered at

a=2.

froin() Akl

- ( {
20 = ;:(a)=><‘ ?I(("L): 2z
o o ~2 'g l Z) =Ty
2= ~x _‘;

=5
_?m(x) = 2K '
f?@(ﬁ)f*(oxq S (= 7

3 3 (X—2>4¢“'
‘ s
NOEETS :r.& ) *43’ (2] ~ 541V
T 3 d ! s TPZ“
15 pts| 12. Calculate the SUM 5 — g T osg gt T = Z@(’i /r)!

N=

= 3w (%3
s L

15 pts| 13. Jill is being held prisoner by the evil monkey-king. As a signal to her brother Jack,

she drops an enchanted orb out of the window of the tower where she is
being held, 100 feet above the ground. Each time the orb strikes the ground,
it sends out a beacon of golden light, then bounces and returns to a height
two-thirds of its previous maximum height. What is the total distance trav-
eled by the orb if it bounces infinitely many times?

GEOMETRI MUST CeunT BaH BOOAXES .

Jr
W S @ e W VCC%/V/ Y:(C "]M(
| — [ O
200 2\ (5) !
n=p

= ’?___,Oo_,.. ~ (00 = (900"‘00

R

/
sSoO |,
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15 pts

Part 2: Do these after part 1.

14. Find the area of the region that lies inside the circle of radius
one given by r = 2 cos §, but outside the circle r = 1.

Name:

Id:
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10 pts

Part 2: Do these after part 1.

Name:

1d:

15. Consider the differential equation y” + 4y’ + 20y = 0.

(a) Write the most general form of the solution y(x) which is real-valued for z real.

29‘4. Ll—'o\ +20 =0

6’_4:‘:W:

5 pts

U2

(b) Write a formula for the solution y(z) with y(0) = 1 and 3/(0) = 14.

Joy=1 > A=\

/ =
Yi=qs -2 A + 4B N

4e =l
b=k
> s gt 4 epp x\
W= e ((Los‘{x + 7 5P :
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Part 2: Do these after part 1. Name: Id:

o

5 pts| 16. Find the volume of the wedding-band shape obtained by >Qh><
rotating the region between the two curves

y=2*4+2 and y=4-2°

about the horizontal line y = —3.

(a) Write an integral which represents the volume

Cross AT (24 = Y-x?
2x2 T2 = XT

Nega (suce)

a1n (4 *)c"+3)& ~ (qu 3

T | F-X) ~(xas) ol

2 T - B L{ 2.
49 TNy ~T_ F+ 0K +25] = Y 24y

(b) Evaluate the integral in (a). #

v%‘(ﬁ—ﬂxz\&)‘
- » \ :’q‘@b*“@>
™ (g~ LT

A

Y29
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Part 2: Do these after part 1. Name: Id:

15 pts| 17. Two populations, the Pacifists and the Warriors, live near one another. The Pacifists are

simple rutabaga farmers: if left to themselves, their population would be well modelled
by a logistic growth model. However, the nearby Warriors survive by making regular

raids on the Pacifists. The two populations are mod- 800
elled by the predator-prey system below, where ¢ is in 1
years, W(t) is the population of the Warriors after ¢
years, and P(t) is the population of the Pacifists. The
phase portrait for this system is shown at right.

P _opf({_ P \_PW
dt 1000 200
aw W+PW

dt 4 ' 2000 W

(a) Are there any equilibrium solutions? If so, find all of them. If not, write “none”, and

justify your answer.
O

I

|
r\fz

o
3
b
e

G

P
SR B

o
i
]
<
R

- SO - SR - -

n
o
o
L tasd bt

- 2%(3- :
( 2 |ooO \E p=sod, w= 2—7?5
= \D(“i + 2 Y o
3 2000 / o )
0,0

S R w=0 o’ (%
= =3 RF
> W ?: $DO (o 1000)

[ ol
? =0 ¢ P=D °% |~ Te Top

(b) If the populations start out with 600 Pacifists and 600 Warriors, circle the graph be-
low which best represents the population of Warriors.

i3 - J(yf W%Sw)

600 600 600
v 400 400 400
w
200 200 200
0 0

600

400

w

200

(o]

[TTIT T TITT o777 O TITT T TTTT TTTT]
0 5 10 15 20 0 5 10 15 20
t

YU
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Part 2: Do these after part 1. Name: Id:

15 pts | 18. Fireman Fred has an underground tank partially full of Fluorotelomer Fire-Fighting Foam.

The tank is conical, with the vertex at the top of the tank. The
height of the tank is 12 feet, with a diameter of 8 feet, and is
filled to a height of 9 feet. Fred wants to pump the foam out of
the tank and into his truck, which fills at a height 5 feet above
groundlevel. The foam has a density of 1 pound per cubic foot
and has a delightful minty scent.

Write an integral which represents the amount of work re-
quired for Fred to pump all of the foam out of the tank and
into his truck. (You do not need to calculate the integral).

‘Suce'@\/\.

| = ‘E:\:\_— = WZ‘TF |2-—l42
3 ) Zé?)

2 \'L"‘»\

Dismance = 1F-h . .

T" (’2 4 l?’L1> CL\/L :

o

15 pts | 19. Simplify the complex number (v/3 — i)*7, writing it in the form a + bi with a and b real.

o=
\ v “ 0 ...‘H‘IT U+ W-\TJ:
o G

. T

-1
2
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15 pts

15 pts

Part 2: Do these after part 1. Name: Id:

20. Let f(z) = \/z. Find a value ¢ between 4 and 9 so that f(c) is equal to the average of f(z)
in [4,9]. You should leave your answer in rough form; it is not necessary to simplify fully.

/)((/C( Va oF \.)_)Z oN C(()(?j :(i
= %(27 —'3)

’gg xtde = 3357,

Cf o 33
\rC 1S

(22

C = 'S

(2 — 3)"

nlnon

21. State all values of = for which the series Z converges. Don’t forget to check
n=0

the endpoints.

il
RAIOL | (2£-3) © nlan \ = 2% 3

T e | @03 (0l

= 2<2x <Y

= —(A\éZx—S'§<\ \4)(42

= “
\.F X'= \) Z{C") C,OM\), Au— Sefuc’s ”
& x=2 'l Dueg uoEgRAL TEST,

s rexge |
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Name: 1d:

1|20 pts | 22. Compute the following integrals.

(@) [ arctan(l/z)dx 2 /|
/ 2 L

- arcjcan(. ) dv * 0\ | T
S x dx
du_ |+3';:.(7>Ax v=
Xclsc "

= Xq”“d:‘t"(x) T S L +X2

(= cctan (8) cpa(ed) J

<b>/\/mdx - Q;Smy—

U2 \Y‘SX o S\ﬁe \Y'de CD&@AB

| 4 dx fkc:oséﬂ19
M’é (\_S | 4 oSl c&@) 9.
/L,\)Uﬂ

”%ga‘ = (e 13 520 )
= %(64-&6\'\80059 (’}

St )
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