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dr If the integral is improper and it does not

1
10 pts| 1. Calcuate the integral / z° +32% —
J -1

1422 converge, write “Diverges” (and justify).
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10 pts| 3. Calcuate the in tegral If the integral is improper and it does not
271 — 1) converge, write “Diverges” (and justify).
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Name: : Id:

2z +1)(z — 1)’

k B
15pts| 4. Calcuate the indefinite integral / 3dv = /S“(_—_ + ,,,_,‘ (1)(

Alx-1) + B(2x+0)
1= x=l, 3 =0 +3B, S° B=¥.
= A73 =
tFX”“z 3=A3 +o, S A=z
4q€7LA>4’<TV€‘L‘P/ W6 HAJE
3= Ax A + 2Bx +B So A+RB=O

A+ B =3
ADDING GIvES 3p=3, So A=-L
B=l

_ | E e de Al ¢ dulxel 1 (

15pts| 5. Calcuate the indefinite integral / sin?(2t) cos®(2t) dt

2 = o5 2 (28) ¥
W s (24) =5
REDRITE USOG

o}
- S sin'(zt) ( (= ow (24»)5 COSCZL)A

(2L cos(z(’)
g S Sin' B cos () — S (=5
W

= 2Suq'"“(°f£“
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6. The function f(z) has the graph shown
at right, for -5 < x < 3.

Define another function g(z) by

g(z) = /_ f(t) dt.

5 pts (a) For what z does g(z) take on its maximum value for —5 < z < 3?

(If there is no maximum, write “None”; if there are several such z, list them all.)

SWCE CRITICAL POISTS Are wWees PO)=0
CHOWCES Ans =3, =4, 2 4wd 3.
> s A4 LOCAL MAKIMUM  A0D ALSO
) —
THE Ghbiac

oNE"

5 pts (b) What is g(2)? (If it is not defined, write “DNE".)

AoLNTNG Boxsg,/ WE Cer

3(2)=(9.5| = g

5 pts (c) What is the minimum value of g(z) for -5 < z < 3?

(If there is no minimum, write “None”.)
- |
S (-s) = 7 s tye smauesy G(x)
THES ov w™HE Rance

5 pts (d) What s the largest interval (for = between —5 and 3) on which g(z) is concave down?

(If there is no such interval, write “None”.)
' 7
ROTE THAT j () = P (()( ))
”(XS & i, poSTIVE For SeX &2

pEasle Fore -—2<><<[

\

s 3

A pSOER ((<)<<3\
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Name:

7. Consider the region lying above the graph of y = z,
below the graph of y = 2z cos(z), to the right of z = 0,
and to the left of + = Z. See the figure at right (note
that the region does not contain all z values between 0
and 7).

Find the area of this region. ?

whene bo THEY CROSS
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1 X.‘:O onr COSX= 2

= x=73
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Name: Id:

Do any four of the five questions 8-12. Cross out the one you don’t want graded.

8. A bottle 12 inches high has its radius r (in inches) at height h recorded in the table at

right. Use Simpson’s rule to estimate the volume of the bottle.

(If you don’t remember Simpson'’s rule, you may use the Trape-
zoid rule instead, but you will get a maximum of 15 points.
Or, use left or right endpoints for half credit. Clearly indicate
which method you are using!).

Hint: First write an integral representing the volume in terms of some func-
tion 7(h), then use Simpson’s rule to approximate it.
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10 pts

Name: Id:

Do any four of the five questions 8-12. Cross out the one you don’'t want graded.

23
9. (a) Write an integral that represents the arc length of the graph of y = 2z + = for

0 < 2 < 3. You do not need to calculate the value of the integral!

RECALL THAT THE MC LB oF 3= Feou atob
'S S‘\H- (Jeoc)) dx

So:

s - zZAX

AL = A{+~(‘2+X)

O

(b) Find the average value of the function f(z) = 22 sin(2x) over the domain 0 < z < 5

b
AVERAGE VALVE 1S E—‘;—;S x23|n('zsc)c£x
a

/2 L% av =5 (@) dx
X'L 5(()(2x> A)( &du’ 2xdx v 7 ’%AOS(%) f

u=xX AV:M

o W & L 5indx
2 = L3,
CoS2xx dusdx V73>
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10. 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 ‘\= o _—
the tank and into his truck, which fills at a height 5 feet above 5
ground level. The foam has a density of 4 pounds per cubic
foot and has a delightful minty scent.

Write an integral which represents the amount of work (in w=2
foot-pounds) required for Fred to pump all of the foam out of
the tank and into his truck. (You do not need to calculate the —2

integral). =17
Since the weight of the foam is given (in pounds) instead of the mass, you
should not include g, the acceleration due to gravity. ‘ Py !I

FIRST, LETS LET J\ REPRESENT THE DISTALCE
<Rom THE TOP & —THE Sposr To THE FoAm BEWG
REMIVED, S0 we CALCOLATE Tt WORE REMeYI G
Fodm rROM h=% 7o h=I(%,

WE MEED THE roece (12 ™ME WEIGHT) OF A PISK

OF THCKNESS dh AT Some geiaHT [, THIS 15 A

3& QYLIPDEL of Tk NESS Al Aud RADIVS (W)

VOTE AT SIWCE THE TAPK 16 comehL, TE Rﬂb“’S
Grows wmEARLY. KT W= S, r=o Awp AT [h=

r=4., so0 g{y= (h-5)/3, pvp THE OEGHT
Wi BE  qrr2dh = 'I'I'O\"S)a -

'E“l{u<
A

TS WEIGHT [_==Fozce) rvw - BE APPLIED SUER

A DISTANVLE ©F . SO

LWORE. = IWT(h 5>
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Do any four of the five questions 8-12. Cross out the one you don’'t want graded.

one centered at (1, 0), but outside the circle of radius one cen-
tered at the origin.

You can do this either in polar coordinates (where the two curves are given T B %
by r = 2cosf and r = 1) or in rectangular coordinates (where the curves

20 pts| 11. Find the area of the region that lies inside the circle of radius /

are given by (v — 1) + y* = 1 and 2% + y? = 1). In the rectangular case,
you need to cut up the area appropriately.
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Name: 1d:

Do any four of the five questions 8-12. Cross out the one you don't want graded.

12. Wind speed can be modeled by the Rayleigh distribution f(z) =

'r:2
{%e”"é", forr >0
where o is the most common wind speed (the mode).

0 forzr <0

10 pts (a) If the most common wind speed is a breeze of 5 knots, what is the probability that

the wind speed will be more than 20 knots? Do not approximate ¢, logs, or square roots.
=5, AND 'P(sPEED >20) IS Guew BY

2
Yoo X ‘"")(/5001 LET 4= "‘XZ/SO
3 25 x 80 du= 4+ dx

o 5 u=k2
SCO - X=eo > U= on
3

€0 ~b -3 -7
| e €)= o ve

2 wTe |

10 pts (b) Again assuming o = 5, calculate the median' wind speed. Do not give an approximation.
MU ST 6oLV & r 36 2/ {
2 * M /50
S M X "y/Sby = i 6 = / 2
Se X
7, 25 2 TAE (n OF BoTH SIDES
2
Moo
C au
C
2
~W/o

= —C +|

'Recall that the median of a probability density function f (2) is the number 7 so that the probability that
x > mis  (and so also the probability that z < m is 1).
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