Calculus 111

Math 233 — Spring 2007

Practice exam April — Answers

This practice exam contains sixteen problems numbered 1 through 16. Problems 1 — 15
are multiple choice problems. Problem 16 is a free-response question.

Problem 1
Evaluate [[,zy*dA where R is the rectangle R = {(z,y): —2<2 <1, 0<y <1}
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Problem 2
Find the area of the region bounded by the curves
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Problem 3
Let E be the sphere centered at the origin with radius 3. Evaluate
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Problem 4

Use Lagrange multipliers to find the maximum value of the function

flx,y,2) = xyz
on the sphere 22 + 3% + 22 = 12.
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Problem 5

Find the length of the tangent vector of the curve with parametric equations
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at the point corresponding to t = e.
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Problem 6

Let S be the surface of revolution obtained by rotating the curve y = 2y/z, 3 < x < 8,
about the z-axis. Compute the tangent plane of S at the point (4,2v/2,2v/2).

A) (2= 4) = V3(y—2v2) + (-~ 22) =0

B) v3(r — 1) - (y— 2v3) ~v3(: — 2v2) =0
C) (z—4) +3v2(y —2v2) + (z = 2v2) =0

D) (:1:—4)—}—(3/—2\/5)—1—(2—2\/5):0

B) (r—49) - v2(y—2v2) — V2(: - 2v3) = 0)
F) —v2(y—2v2) — v2(: — 2v2) =0
G)2(z—4)+ (y—2v2) —2(z —2v2) =0

H) 4(z —4) + 2v2(y — 2v2) + 2v2(2 — 2v2) =0




Problem 7
Let D be the gray region bounded by the polar curves in the figure below. Evaluate

// zy/ 2% + y? dA.
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Problem 8

Use the transformation
r=3u, y=2

to evaluate [[,y*dA, where R is the region bounded by the ellipse 4% + 9y* = 36.

Hint: You may want to use one of the identities
2sin?6 = 1 — cos 26, 2cos?f = 1+ cos 20

when evaluating the integral.
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Problem 9

Compute the volume of the tetrahedron bounded by the four planes y = 2z, y = —2x,
5r + 3z =15, and z = 0.
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Problem 10

Find the absolute maximum value of f(x,y) = z%y on the disk 22 + y* < 4.
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One (and only one) of the figures below depicts the vector field F(z,y) = (y,3 — z).

Which one?
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A)

RN RER RRARRRNRRNN 7w 7w v v o S ™
ORI R RN mm e m e e ro S 5_1
R N N N N S

I A S S S S Co- Rt dnd —~~
R T T T S S e ™ - il H
T T T T S T T S T S S S S S C. - Eiatdnd

URNRRRCUURR RN s s s s s s s r~ - [l

ARRRARARNARARKAANRNANRNN  mmms s e e e

R R R S S N N e N S S T %o e g

NSNS LSS S S S S S L 5 S S 14414

T I N A A S S S s

T T S S S N e S L NN rrsss ol
U RO RN SNy 1 1_1
ANRATRANARRANNANANN Ny rrrss

R e S S S L S L IRy —_
R R R R e e R R T S S rrrs

R N N e S L L S S rrIIS G
ROCRR R OO AR IR

T N N S R A ! 1L

RN R OO RN AR rrrrz
~ ~ —
C F —

=

R e 7 2 NN B =
NANRANNNS S v vl Y s e =

RN R R e R A A A N T,

RNANARNANRN SN e r v YL [N N [T o e e e e x

ANAANNANRN S =% v v v v/ ) IO Foonn m e o)

SAANANANN S s~ v v v v vty L P TR R R R e =)
AU S N SN NN A A AV AV A A A | P SN w —
AT T O U T OO R ER P R A Y A | PES [T 8 e —

Tt L™ s N S i E
R [ g g o e L s s e o

I RRE LI I N NS S DO DU D |

Trte Ty [N PRI

g vV e m s n s s e e

rrrs VA —mmm s s s e mu

P = e e s e e —— <

}rr NN LTIl —|
vy SN DDIIIIIllpglIiniiio 8 I=
U AN N NN > —
i NN e b e =

P A ' A D

B)

E
H)
[

@]
1
)
<
&0
)
+~ 1;1
= —
PR s
NANARANNAN Vet prppp i s SN O T —
NNANANANVAH 1217727 A 7 L RNNNNNANN CA sy = O
NNANKNANNA\NN v @yt b 2 72 27277 L TN NN NN N TS s op 0
NANANNANANNNNR P r s H L P N o
NNNNANANANNNNT r rp Il [ fffff’/;;_‘.z\xx\\\\\«\v\v e
NNNSNNNANNNNN T s s s A L P NN
P ] AR N g e m n s Y e e ‘m
D N TR TR LR = e = e e R NN
[ \ - - [ @)
—— e e T s oL ————— -~ - . e e = ]
JupE— - - W - P R I T et 1)
prapay pay & E ? £ 505050 FEFrLTLT NI = —~
RIS N E poElElT A N A 4 = m
P I PPN N
coTTIuu NN NANSANS NSl ey | T T T T T T T a0
P A AR [N AR s P N
N N R P R S 2 ]
L A R S T T T /./-//’f«/fryw,‘v\‘.\\u\u\\u\ e T T T e e d s
P R R N "R NN NN P
LN P e 0
LD THIY VY Y YNNI ! R A A N N R A A I e
LN N A i ]
O T TH VYV YN PRI D FININNNNNAN N N 7 s s
R AR R R R R RN R N N R T MM
]

Evaluate

1y e

Problem 12



Problem 13
Find the surface area of the part of the plane with vector equation
7 (u,v) = (34 u,4+v,5u+ 9v)

on the domain given by 0 < u < 3, 3 < v < 40.
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Problem 14
Evaluate [, e™7~v* 4A, where the domain R is given by

R={(z,y): 2 <0,y >0,4<2®+y° <9}
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Problem 15

Evaluate fol / 12 llj; ydzdyde.
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The following problem is a free-response question. You should justify your answers.

Problem 16

a) Calculate
2 Va—22
/ / 4 —2? —y*dydz.
—2J—Vi4—z?

b) Let E be the solid bounded by the two paraboloids z = 4 — y* — 2% and x =
y? + 2% — 4. Find the volume of E.

a) 8.
b) 167.



