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FINAL EXAM

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) SKIP Section number
C. Under “special codes” code in the test ID numbers 4, 1.

1 2 3 € 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.
¢ B C D E
E. 1) This test consists of 18 multiple choice questions
2) The time allowed is 120 minutes.
3) You may write on the test.

4) 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 mistakes
you leave in are there to stay.

2) You must turn in your scantron and tearoff sheets 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.
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Summary of Integration Formulas

e Fundamental Theorem of Calculus

fb F'(x) dx = F(b) — F(a) \/

e Fundamental Theorem of Line Integrals — Co‘hsey‘va {:“/@

fc V= (7)) - f7a) |
(\}
C

e Green’s Theorem (circulation form) |/

ffcurlf-fchzggﬁd?
C

D

e Stokes’ Theorem

SSCQNngszCUﬂf-ﬁdS:éﬁ.df

e Green’s Theorem (flux form) ZD

ffdivﬁdAzggﬁ-ﬁds
C

D

e Divergence Theorem 5D
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Questions 1 — 18 are worth 6 points each.

1. Let C be a simple, smooth, closed curve in the xy-plane, for how many of the follow-

ing vector fields will the circulation F-dfbe equal to zero?

PR e !
Vi B, ) = 3, 1) oY = =0 = 2% # circudation of o
!/11 F(x, y) = 2y + x?,siny + 2x) .QE =2= :Q OOV!S&VaﬁV{" vettor
Y - .
Vi, Feo,y) = (x+v,x — y)_& . 0& ﬁCld 15 Mwags
‘ ZeNO
X iv. F(x, y) = (cos y, sinx)
(a) 0 QE = -Swry ¥ %?
(b) 1
(c) 2
(@
(e) 4
Xo Yo Xe 9e
2. Let C be a line segment with initial point (1,2) and terminal point (-3,5). Compute
thelineintegralex—yds. X = (‘f"é)(i) v ‘t( 3>
. = -
@) 0 r= <-4t 143t > = |-t -%t> {-ut

L vedou, 3> y= (1-eX2) + £(5)
@) \;\@ 22645t L¢3t

11
(c) 5 “%t 11

(1)

6 S: 2(1-4%)-(2+36) dt = 65* -1t dt
@ -2 ’

-55

m—

(€ -2 2
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3. If £ (x,y,2) = (xe¥, zIn x, xyz), then which of the following vectors is parallel to V X F
at the point (1,0, -2).

JXF =
A by — 2,0,3>

A SCA\ Ay < <x%-M\(X), "’\ﬂ'é, % - xe? >
ot —1 (b) (2,1,0)
@ (4,0,-2) = <-2,0,-3)

v r k
x Y o
xe? 2 n(x) XY

(c) €0,0,1)
A Vecter 8 \oava\\cl o S oge b«j o

(d) 2,-1,00  SCA\AY * cl-2,0,-37

(e) none of the above

P

4. Evaluate fc €'y +x2) dx + (¢* + cos(y)) dy where C is any smooth curve from (1, 0) to

v gg =gt = 3-3— = F=Xp,Q) & CoNservaive =

(a)§ we can ust the fundamental thm ot line megrals
n—% Jpdx = §efgext dx - e"gr 3 2 c

(©) 0 S Qd5 = S e* +cos(y) d.\j = ‘ACX rsmy) +C

(d) m £= lﬁcx * ’%xa-rs'mbj) + C

o HOT - E(H0) = (W)-(3) = w-3
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5. Let S be the part of the plane z = 4 + 2x + 6y defined over the region {(x, y)| 0 < x <
p P Yy & Yy
1% Soneont 2, 0 £ y < 1} and oriented so that the z component of the normal vector is positive.

knows o If ﬁ(x, Y,z) =(z,z,12xy), what is the flux of F across S?
ShoViUMe Wi

Yo do TS one Flux = ng F-Ads
et ™2 now! (a) 0

= [[F-<-gn1-9y, 1D a&s

’&,—__/—\/-\—/‘

P\Wﬁb ¢ =R EAxE (95 wiren Yow have on expuc\t

SUtEace
-132 n= <’ﬂ>‘ t "9, 17 = {-2,-6, 1)

\oakvame\-e,v‘- rxy) = Cx/ Yy, WrIlRkx by
(c) -144

Fletxw) > {U42xv by, 4+2xsby, 12x9 )
d) 8 F-n = ‘X(Q*Zx-v(,:s) +lzxy = -32-lox — U4y t1lxy

© 7 501 S:"M-’“’x'b\g'ﬂ f‘l2X3 o\xdg =j’°‘,3zx"8x7-_'-l%x‘j +an"3‘: d\j
(L -ou-52-duy + 20y dy = [ '-q0-72y dy = -Gey—36y* |{ =-132

-
-

X 9 %
/i nT oy
6. Let S be the surface defined by Au, v) = (2u, =3v, v — 2u) with domain {(#,v)| 0 < u <

1, —ZSUSO,thencomputeffxy+22d5. dS:lKlg [F“XY':;[
S

(a) 1476 r“=<2,o,.-z.7 ro=<0,73, 1)
bk

fuvaf- \

2 o -2\= b,-2, -6 "‘V-\'-

(b) 676 0 -1 4\ <72, 767
|R\: 20+ttt 36 = \ED

(c) 1276

1 (~)
(d) 20 V19 D) 5 o L_ ~oUV + 2v-du dvdu

1 2 7 ©
noneoftheabove = \F;‘jjo “Suv +V - duv [—Z O\H
¢WJ4—(-12:¢+%+ Tn) dun
)

|
-:.\[i(.:j; Lhk.""f du M(Zo(z—Qu)[o
-2\

(1]

1)
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7. Evaluate the line integral f F . d7 where F(x, y) = (ye*, xe*’) and if the curve C is
c
At)y=t—8;,0<t<1.

=8y FED = (5™ be »
av = <4,05

(@) e®-2

(b) 2 et

Jo Fear db= -5 de = €[] = €

()0

(e) None of the above

8. Evaluate f sin(x) dx + zcos(y) dy + sin(y) dz where C is the ellipse 4x* + 9y* = 36,
c
oriented clockwise. clord curve

£ anlx), zCos(w), snly) /7

(a) 4
0. 1 0k, L . o8
(b) 24 0Y ) ox 0% 0 )8 o2 05(3) Y

0 50 F IS & Comievvove vector Field over o

wosed OWMrve =2 line nregead 1S eV
(d) 9

(e) 1
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9. Find the surface area of the part of the surface z = x* + y* below the plane z = 9.
m 2
—(3V3-1 - L L
@530 s A= ff ez (g) dA ;
A

b) =3V3-2VD)  _ §§ {14+ () ¢ (29)° dA  use polar!
A

- 1 (A
@%(373/2_1) SZTS % T rdvd9 0?\’;:( O:_‘. ts
“Jdo o [ ) ) Av
(d) %(293/2—1) w= {rdrt dus Syde gy = dv

_ A (LY ) - PR Z‘n’}. 3, 3, _
o Ty © 50 S AR = FLT AL do

NG M P i) ek Gl

10. Compute the tangent plane to the surface parametrized by 7 = ui + uvj + (u + v)k at

the point (1,2,3).
F r=<4 W, W, nrv)

X= W ﬂ" uw - uwrv

(@) 3x+2y+z=10 .
j=a 2>V pownt (wvy= (4.2)

x—y+z=2

wm=d4v, 1) wn=<Lo un 1)

(c) x+2y+3z=14 N vk
RN P VN R N PP S R AR
d) (x,y,z)=1+u2+uv,3+u+0v) o 1 1
-1 -2 -3 _
(e)x1 =y2 =23 <1, {,{70<x-1’ j'z»%")>=o

X-{+2-y+2-2 =0

X=y ¥ 2=
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f ak

11. Let f(x, y,z) = (2y°,1,¢%). Use Stokes’ Theorem to set up an integral to find the

circulation of F along C, where C is the curve of intersection of the plane y +2z =3
and the cylinder x*> + y?> = 4. Orient C to be counterclockwise when viewed from

PR polay plane yt 2% = 3

271 2 - _
(a) f f —127° sin® 6 dr d6 w = <0sh 27 N .
v (‘VV\ﬂk-e %=1> s <O| 1,{) =

(b) ’ 127% cos? 6 dr dO 3\2 0~ ) 2R
[ oot o (8 E-2 28

(c)f f12rcos GdrdGWlF <D O 0- O 0- ‘0517 <Do‘b‘j>
@ [ [orstouan (0,0,-0427+<0, 5,17 = ~by*

X X CONVVEYYr Yo \OO\ A
PP P 1 1
@[) j; 6r° sin” O dr dO j‘o 1"&0 -lor"s'm"e'rdvd@—

12. Suppose F(x, Yy, z) = (xy?, yz2, zga) and let S be the union of the upper hemisphere of e Spwike
v radius 2 centered at the origin with the disc of radius 2 in the xy—plane centered at
the origin such that S is positively oriented. Evaluate f f F(x,y,2)- ds. = SSg A‘V F d\/
SIncg W howe o okobco\ ooV

ﬂsz%g g%*d%“d”"" =t (opharient)

(@ 0
o 8i S’L\“j'ﬂ‘lljz P-L' e1_$-‘h¢ deQdG‘
] 16n :SWS /2 J—- 66(V\¢ \zo 1046 = S‘zxrs /2 325'W<\>dd>d9-

w (A3 T
@ (T FemeT a0 (T 2o - Fol

5

1287 aily
5 =

S

(4]

(e)
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13. Find the work done by the force field F(x, y) =(x,
an arch of the cycloid r(t) = (t —sint,1 — cost), 0 <

Ar= L - cost, Sint )
@ gr@) - < E-sint, d-ovt )
2n2 F-dr = (‘t’S.\V\‘t)( 1-co5t) + sint (3-covb)
= -5k —snt *wa £ 350t - si}\ktgst:

= ¢ - teost + 2sint

) in moving an object along

y+2
t <2m. W:JF.A"

+
<

(c) 3m?

1 : 2
(d) 4n* jo T-bwst+29nt db = 267 * £5ING +Cost ~2cost \:
tabu lar

(e) None of the Above = 2‘“’1'\' 1-2-— (1’ 2) = 2_“_2

14. Let f(x, y,z) be a potential function of the vector field F= (2x,z cos(yz), y cos(yz)). If
£(0,0,0) = 1, find f(z, 1, 5)

2
faxar = x21c
(@ 1
S %co%(g)%) o\\{, = 9\ (xyz;) ¥ C
(b) 2
Sugcos (y2) dz = sinlyz) + C
(c) 3

£= x*+smn(yz) + C
4 “'-(O(Olo)="1 = 0+C = —-{=¢(

(e) 5

£ x"ws'\vx(\am) -4
F(201, 5) = weom(B)-4 = 1
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15. Sketch the gradient field of f(x,y) =x—12. V£ = F = < 1, "255 >

| T x|y E(%y)
. 5 ol o {1,o>
......... " — o | 1| <1,~2)
......... : 1 0 <1,0>
d @ o |-1|<1,2)

16. LetF = (yz+1,xz +1,xy + 1). Which of the following statements must be correct?

6 . .
A’. F is conservative.

Q fﬁ a7 fﬁ a7 t th Cyand C %Ohlg'\(: C" Ca howt
. s dr = - dr 10T an WO SIMOO curves an . U
X G G y ! 2 ) S0wWRr eV\d._Pomi'S

ﬁ. The circulation of_f along a smooth curve is zero.
Seiroulation 18 alwougs on a closed curve

a. Pand Q only ﬂ-%c QC_R QE_._ =QE 28 _ _oe
b. P and R only a‘j - ox o3 \\j X 3% - X r)tj
c. Qand R only .

d. P Q,and R F conservative v’

P only
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17. Let F = (z — 2y,z + 2x,e™¥) and S be the part of the paraboloid z = 9 — x* — ? with
z > 0 and oriented so that z component of the normal vector is positive. Calculate

Flux = [[vxf-ias= [y = {3eovk 35k 0
s Ay = { -35wb, 2cont, 0 )

a. I F(V(b\)% <"65.\Y‘t, b oSt \ anOS&ﬁn& ?
b. 187 ) y xavgost
F-dv = 15Sin*& + [$cos™t = (% Y= e

(c)som =

d. 48m 1Y ra\l
PR TR UL M T2
18. You attend the University of w can dD S OV
Florida e \O“% U)a,(ﬁ vikin
n = £0,01>

(b) Missouri

(c) Arkansas

(d) Kansas



