UNIVERSITY of MAC 2313
UF FLORIDA Final Exam A

Department of Mathematics Spring 2018

A. Sign your bubble sheet on the back at the bottom in ink.
B. In pencil, write and encode in the spaces indicated:

1) Name (last name, first initial, middle initial)
2) UF ID number

3) Section number

C. Under “special codes” code in the test ID numbers 4, 1.
1 2 3 e 5 6 7 8 9 0
® 2 3 4 5 6 7 8 9 0

D. At the top right of your answer sheet, for “Test Form Code”, encode A.
e B C D E

E. 1) This test consists of 24 multiple choice questions. The test is counted out of 100
points, and there are 12 bonus points available.
2) The time allowed is 120 minutes.

3) Raise your hand if you need more scratch paper or if you have a problem with your
test. DO NOT LEAVE YOUR SEAT UNLESS YOU ARE FINISHED WITH
THE TEST.

F. KEEP YOUR BUBBLE SHEET COVERED AT ALL TIMES.
G. When you are finished:

1) Before turning in your test check carefully for transcribing errors. Any mis-
takes you leave in are there to stay.

2) You must turn in your scantron to your discussion leader or exam proctor. Be
prepared to show your picture I.D. with a legible signature.

3) The answers will be posted in Canvas within one day after the exam.

University of Florida Honor Pledge:

On my honor, I have neither given nor received unauthorized aid doing this exam.

Signature:
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Summary of Integration Formulas

e Fundamental Theorem of Calculus

e Fundamental Theorem of Line Integrals

ALY CORYILT)
e Green’s Theorem (circulation form)
//Curlﬁ-l%dA:jI{ﬁ-dF
c
D
e Stokes’ Theorem
//curlﬁ-ﬁdszfﬁ.df
c
s
e Green’s Theorem (flux form)
//divﬁdA:j{ﬁ-ﬁds
c
D

e Divergence Theorem

///divﬁdvz//ﬁ.ﬁds
E S
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~ /9
NOTE: Be sure to bubble the answers to questions 1—24 on your scantron. V= < ax | R >

dy ’ 3%
= P—
Questions 1 — 20 are worth 5 points each. CWIE = Ix & =
Loy ok
. - dr | & l}:\_ R
1. Let F(x,y,2) = (y2% 2%z, zy?). Find curl F' at (1,2, —1). i)( g:‘j "E’
- v ) k
. a
(;U\HF,ME-K Sg%i <g&&&¢9m é&ap
a. (—3,8,—3) . . Y 3T Y Ix dx ) ox %
pE K2 g
b. (3,-8,3)
C. <3,8, —3> <‘QXH X’l 1__ 231‘) 1x2 _zl>

e. (3,8,3) @ (h2,-1) = <”f‘4 ) ‘(**45; 'Q~1> = <2))—g‘ '3>

2. Which of the following vector fields are conservative on their respective given regions?

R XY ) q&é& - X
F=(~y,z)onR* — > S \Y) wnected wrn a&é{i:\x c,ovv\loi«’)(\fm-\vc

\ -
&x G:<%,In(x)> on {(z,y) |z >1and y > —1}

) 0peN | SlMplY CoNNeTed —3 Ji LoaR L
H = (ye™, xe™) on R? <%

%% = Y yxe™ %%: &9k xye
a. F and H only
b. G only
G and H only

Recall #ne ¥hoovemn Haad SOy & e <\D,GA>
1S NN opuN . FINNPIY V) nected
regpon , fhen F S conservodwe WE

2P _ JQ
sg'ax

d. F and G only
e. ﬁ, é, and H
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3. The figure shows a vector field F and two curves C1 and C5. Which of the following is
correct?

oS o M posiFive M/vma fov o drve to gy “uItn " dne Flovs wB VECIOYS |

e. None of the above

€ onglk lattueen vecor ond fanagnt e 1S <A0° fhen Feody 20

It same 0wnglk 1S >90° den F-dr < O
£ Saent OWVIR 8 =4p° Haen Fodr = O

4. Suppose F(z,y) = (—y,z). Let C1,Cy and C3 be the linear paths respectively parame-

terized by Xy
o

F(t) = (26,2), m(t) =(2—4t,2), ()
dr=<2.2 > dr =<4, oY

Ay
for 0 <t<1. If C=C;UCyUC(Cs, then evaluate / F . d7
c

b, <egoo<aiey = J) a1 i

(=24 2t,2 — 2t)

;:<91"9~>

a. —8

1
b. —2 :50"’\6+b\{3 ab = O
c. 0

{ { {
2 Gl L (2,2 ueyed-doy de =\, de s €l - 8

@8

1
Cy - jo < -1, 2%6-1 >.<Q,—2> at
:j: 2(2%6-2) - 2(2t-2) dt = O

O++ 0 = §
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5. Let S be the part of the cone z = /222 4+ 2y? with 0 < z < 2. Then the area of the
Z

MET e = S5 N (5T axy ;Z
2 // V2 drdd = jé VA (EY+ (43) varde

X

2T 2
b./ / V5 dr df
0 0 T~ \Sarl: \ngr

27 2 z 2
c./ / V3 dr db %N‘i %@
0 0

(

O

2w V2
o Verdras ngktmu(of cardd = §7 [ cardo

27 \/5
/ / V3rdrdo
0 0

Z=\Q ¥ . S
o= G 1=y v v boung
- 2
O -¢ 6 - E - Y—
6. Suppose f(x,y,z) is a potential function of ﬁ(x,y, z2) = Qv —2z,z,—z+y). If

f(1,1,0) = 3, then what is f(—1,2,3)?

QlQ SQ_X’Z Y = XZ’ZX - C

b. 6 §T Ay = 2y +C

c. 10

a2 §-xry dz = TERFYTEC

e. —2
= xtoxzryzr + C
F440)=2=4-0+0 +C

2=C

f=xr—¥%% ¥y +Q

f(-4,2,2)= (O-0B) + (DEY+Q = 12
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For Questions 7-8: Consider the surface S parameterized by

S rlu,v) = (3cos(u),v,sin(u)), 0 <u<2r, —1<v<1.

7. Identify the surface S. x= 3c0S (U) 5 =v B an(w)

A 2 .

X - 2

T = cos? (W) 277 an ()
a. Ellipse

Cylinder XZ
A

- + =
c. Cone 1 ¢ 1
d. Paraboloid 9.

B X 2
e. Ellipsoid aQ + 2 -
8. If n is the unit normal vector (with non-negative z component) to the surface S at

7(7/4,0), then which of the following vectors is in the same direction as n?

2 T ) - ‘ -
a. (v/2,0,/2) = %*%1—1 V(%(D>'<%C<>5(q),o; 61\A(Le>>
b. (=v2,0,v2) \7\2:<%x, 0, 12 ) ?(%(O):<3@E))o}\%
- (3 &
<<11(;0?:)3> RANE \‘ S K%+ Uz =, 9, =)
< 2 G 2\ . [z _ Vo Mol  Hn v
Chows OCRe DT B e ey
[,Oo‘zm{—

2. b
. <7;j{;ox, ol \E:O%>
ACEZ o, B - <“s~§2§@?>» ©, %"(%>>

- 2 342
‘<\\%foﬁo) \-—T'Z%>

Wkl by o scalowr of V2o g ot (d) .

=z
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¥ & R
9. Suppose F(z,y,2) = (zy2,y22, 22%) and let S be the union of the upper hemisphere ot S*
of radius 2 centered at the origin with the disc of radius 2 in the xy-plane Centered at the

origin such that S is posmvely oriented. Evaluate / / Ty, z) ds. SSS div “F AV

MV F = ex + %% &d r 254 KT

a. 0

b SS gt ezav = JI§ ppfRnd dedadd

c. 1672/3 7, LT L
Lo = 00T e dgdedb= || §,F L gans| T asan

47r/5

Y 0y T, A\
T Rt dnao - [ et a0 [ g

N \i‘f_ LY
= 50 - 5 T

O

10. Which of the following regions is/are simply connected on R??

P={(z,y) | 2*+y* <1}
Q=A{(y) |0<2®+y* <1}
R={(z,y) |1 <2*+y*<9and y > 0}

a. P only P 1 o

b. Q only

c. R only
d. P and Q

P and R \/
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11. If S is the part of the paraboloid z = 4 — 2% — 42 with z > 0, F(z,y,2) = (—y,z, 2),
and 7 is the upward unit normal on S, then //(curl F)-ndS = - = ar
: 4N
(&)= { 2ost, 25k, 0 , O=t f2m S
a. 0 - _
b. 2n di = <‘ 290t |, Zcost, D> s L‘:XZ"‘-}jl
c. 4r AT
87r So <-asint, 2cost, O) - -2k, 2cost, ) dt
e. 167 i 1w 21T
. dsin®t + 4us™t At - i Ude = L‘—.b\b = ST

12.  Suppose F (z,y) is a conservative vector field on R?. Let C; be parameterized by
71(t) = (cos(t),sin(t)) with 0 < ¢t < , let Cy be the line segment from (0, —2) to (—1,0),

and let C3 be parameterized by 73(t) = (cos(t), 2sin(t)) with —7/2 < ¢ < 0. If/ Fodi =4
C

and/ ﬁ-d?z?;,thenwhatis/ F.dr?
Cz CS

Hint: Draw the curves.

A
a. 12
b. —7 G
O s
d. 7 7 X
e. 0 .
Co
/N

A0 A0 fom a2 b we can do Ca ov

CJL—C/,{ = '%—-L-":—{



MAC 2313 Final Exam TA

13. Let £ = {(z,y,2) | 2> + y* + 2> < 1 and z > 0}, the unit ball with non-negative z.
Which of the following describes OF (the boundary of E)?

a 2) |+ P+ 22 =1, 2> 0}
b 2) |22 +y* <1, z =0}
x, Y, 2+ +22=1,2>0U{(z,y,2) |2°+9*<1,2=0
@{( s Pl )
d. 2) | 2¥+y* =1, 2 =0}

z)

|2 +y? =1, 2=0 U{(z,y,2) | 2* +y° + 22 =1, 2> 0}

14. Find the work done by the force field F= yzi+ xz) + xyl;: in moving a particle along
the curve 7(t) = (cos(t), cos?(t), cos®(2t)) ,0 < t < /2.

- . Fde = § veear

@1 to nake owy [ives caHer we Ust the Fun domnental Haeorena
b. —2 o [in InEegrads:

c. 0 C A Smookn  CWIVR Oaven by T(6), att <b with v ds on C.
d. 1 Thon (2 9C. AF = £(20) - £(F@) .
e. 2

NOK F s (onRAVAHAVR, and w2 And ws prentiad Fuontrion
fuzox = XYz +C Sx%%:x(ﬁﬁg xyoe = xyz + C

f2xyz+C

cl0)= {4, 1, 1) r(F)=<0,0,-1)

T,
W= S VE-Ar = £(0,0,-1) ~£(4,4, 1) =

”
|
—~
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15. Evaluate / ysin(z) ds, where C' is the circular helix given by 7(t) = (cos(t), sin(t), t),
c

0<t<dn. X= oSt 0y Snk 2zt

d Az 2 :
a. AS‘—i %%)14 ( a%,)z+ ( o\e) = \\eln'Lt reos*t + 4 = \Z ot
b. 27

AT v
Cvir J SITENT 46 E [ siede

2\/§7r .
4\/57T 2 \/:l( ';_ﬁ - —Mhur%)> \:ﬁr = {Z(lﬁ—o) = Wz

—_—
COM) WL WADY\ZR SS’W\ZK AX o6y Ut O

H'MJ '\dﬂmhkﬁ o |BP.
MC& MY, no need 4o shous wovk

16. Suppose F (7,9, 2) is a vector field with continuous second partial derivatives on R3.
Which of the following must be true?

P. curl F=0 lellj tyue 1f F 1S ConsnVorive, whach we don't kwow

-~ ‘5 . N
Q. If div F' = 0, then there exists a vector field G such that F' = curl G. SOB“\/C\%\ (’,TCP;\{'COE SU‘\?/:;\D\%

R. curl(curl F) =0  &wce U May)  ror e Zepo, s one B false

oy

b. R only
c. P and R only
d. P, Q, and R

e. None of them



MAC 2313 Final Exam 9A

17. Use Stoke’s Theorem to set up an iterated double integral for / F.dr if
c

—

F(z,y,2z) = (x +y,—yz,x2)

and C'is the positive oriented curve of the intersection of the plane nd the cylinder
2 2 — N - —
THr =L R s §5 an®oaS = o B R -2y 1) aa

k
27 1 = - 3 Ry Q
a. /0 /0 r(rsin@ + 1) dr d6 Curl & o= goi 3K 39 2

b. " 1r(rcos€—|—1) dr do '
-A A :<<O*j(”<%~d))0*<>==<35—%,—{>

2T 1
@/ / r(—rsinf — 1) dr db _ = <‘6) %=1, - >

o Jo =X+ Wk to liwawoe 2
ol 2z 0%

d./ / —rcosf — 1) drdf T = =0
A ro(=r ) dr 2% { &Lj
27 1

e./ /T2COSQdT’d9 \SS Z"Q\’X"()“(>°<’“{|O/4> A A
o Jo

= §J —y—t A ST (reme-1) rdrdS

18.  The vector field F(z,y) is shown below. Determine the sign of div F at (0,0) and
(8, 8).

a. Both are positive coe e g = =~ N | s
b. Both are negative ., P /// N
c. divF > 0 at (0,0) and divF < 0 v v v st LSS N
at (8,8) SRR U N N A A A A
_ - RN oS
d. \iv F < 0 at (0,0) and div F > 0 | RS A
8,8) 10 -5 6~ 5 T
( 9 a - - - - / '\.\--. —_— - ,
e. Cannot determine the sign S ) N
-10}
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19. Let F = (zy, 2%+ 42) be the velocity field of a two-dimensional fluid flow. If D is the
semiannular region in the upper half-plane between circles 22 + 4% = 1 and 22 + y? = 4 with

a positively oriented boundary, 9D. Then the flux of F across the curve 0D is j{ F-fids =
UGN - oD
FRAS= ) _V-F dA
\&&D A S‘YD

2w 2
a./ / 3r? cos 6 dr df V°?= <§A§/ §_>e<x
o J1 1]

' &

T 2
@/ / 3r2sin 6 dr db
o J1
T 2
C. / / r2cos@ dr df
o Jo
T 2
d. / / r?sin@ dr dé
0o J1

27 2
e. / / 3rcos 0 dr db
0 1

-~

0

Y )X1+‘\ﬁ7—>; @f\'&\ﬁ = 5%

¥ Hyi=4

vyt =1

3y 79 da = 7§ sramdrara

20. Which of the following is correct?
{ L %o XYy—plowne ; $0 Flux += O
a. If F(z,y,z) = (1,0,0), then the flux of F across the yz-plane is zero.

b. If S is a surface parameterized by 7(u, v), then the vector 77, x 7%, lies in the tangent plane

of S at a given point.

no bl HaxkS A Rovwolk veckor

c. The vector field ﬁ(x, y,z) = (x,z, ) is independent of path. cuul T +£0 =5 not patin-"ndependont

There is a vector field F' on R3 such that curl F = 2, —y, —2).  dav(LE=X, -y, ~
\1 1Y ~2

e. All of the above are correct.

= Qz{/‘[ = O
So F  eyists,
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Bonus Questions 21 — 24 are worth 3 points each.

21. Let 4 =(3,6,—-9) and v = (1,1, —1). If = v,, + v, where ¥/, is parallel to ¢ and v/,
is perpendicular to ¢, and ¥, = (a, b, c), then what is a?

(a)-3

b. 0
c. 6
d. —6
e. 3

22. Consider the surface 422 + y? — z = 0. Which of the following is/are correct?

P. The graph of the surface is a paraboloid.
Q. The level curves are hyperbolas.

R. The vertical trace in the the yz-plane is a parabola.

a. P only
b. Q only

and R only
d. Q and R only
e. P, Q, and R
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23. Let E be the solid region bounded by the paraboloid z = 222 + 2y? and the plane
z = 10. Which of the following integrals represents the volume of E?

2 5
a. / / (10r — 2r3) dr df
o Jo
27 \/5
/ / (10r — 27%) dr df
o Jo
2 10
C. / / (2r® —10r) dr df
o Jo
27 \/5
d. / / (2r* —10) dr df
o Jo

27 5
e. / / (10 — 27%) dr do
o Jo

24. Find the absolute maximum value of f(z,y) = 1 + zy? on the set
D={(z,y) | 2> +9y* <3, x>0, y >0}

a. 1 b. 2 @3 d. 4 e. D
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