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1. Ewaluate the line integral over the given curve C

_[_. Axvds, where C is the line segment joining (—4, -3} to (5, 4)
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NOT: Section 16.2
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2. The plot of a vector field is shown below, A particle is moved from the point { 3.3 ) 1o [ 0.0 ). By

g

inspection, determine whether the work done by F on the particle is positive, negative, or zero,

.

T

PTS: 1 DIF:  Medivm REF: 162.17a
MOT: Section 16.2
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3. Ewaluate the line integral over the gmiven curve C. 3, ANS:

12042

PTS: 1 DIF:  Mediom REF: 1622
NOT: Sechion 16,2

_[r_ 4xyels, where C is the line segment joining (-2, -1) to (4, 5)
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4, Determine whether F is conservative, [f so, find a function /“such that F = V[,

Flopz ) =0 2%+ 120 2 + 6y ok 4. ANS:
flayz) =32 +C
CoFinuous Pm’/'"/vps /?W’/\y(,L}M
PTS: 1 DIF:  Easy REF: 1633

NOT: Secction 16,3
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5. Determine whether F is conservative, If so, find 2 function f such that F= V/..

F( x.y.z ) = (6sinh2z)i+ | 3¢% cosdy |j + (1 2rcash2z)k
n 4 4

3 ANE
The veetor field B x,y.z | = (6sinh2z)i+ [ 3% ens 3;-) j+{12vcosh2z)k is not conservative. Thers

exists no scalar field fsuch that F = Vi

PTS: 1 DIF:  Easy REF: 16.3.1¢
NOYL: Section 16.3
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6. Let R be a plane region of area 4 bounded by a piecewise-smooth simple closed curve ¢ Using
Green's Theorem, it can be shown that the centroid of R is [ %7 ] where

- i, I
x= Ef Xy y= _Eff Voelx
Use these results to find the centroid of the given region. b. AN
_ 4
Ly=%
The triangle with vertices {ﬂ,{] ], (3.(!]. and {3.4:1. -
PTS: 1 DIF:  Medium EEF: 16.4.23

NOT: Section 16.4
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7. Find {a) the divergence and (b} the curl of the vector field F. NS
7. ANS:

(). 4% + S8indz

F( .7 ) = coszi+ Sysinizj + 4xzk
(b}, ~15ycos3zi~ [ Bxz+sinz |

f=<PoRrR>
PTS: 1] DIF: Medium REF: 16,54
LT = T~ _ NOT: Section 16,5
() avT=TF=040+2,

= O-J-&S/gu:n (32) + 4x* {
0 <& 7}%
>

y L@, S5 Ge),

(O/'S_jcos (’S%B/" (8><@’(‘5";%\)/ 0 -07”>

N xF = <% (), sz -8xz O >
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. Let f bea scalar field. Determine whether the expression is meaningful. If so, state whether the
expression represents a scalar field or a vector field.

curl 8. ANS:
The curl is a property of vector fields, not scalar fields. So, curl £ is not meaningful,

PTS: | DIF: Medium REF: 16.5.12a MEC: Short Answer
NOT: Section 14.3
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O, Let F be a vector field. Determine whether the expression is meanmingful. If so, state whether the
expression represents a scalar field or a vector field.
V- (VxF) % ANS:
V= F is the curl of F, so it is a vector field. Thus, ¥ (V< F) is the divergence of a vector field,
which is a scalar field. Assuming all the partial derivatives are defined and continuous. V- {V % F} is
meaningful.

PTS: 1 DIF: Mediem REF: 165121 MSEC: Short Answer
NOT: Section 16.5
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10. Find the area of the surface § where 8 is the part of ththat lies ahove the triangular

region with vertices (0, @), (3, 0}, and (3, 3). 10, ANS:
. ANS 1
y 73136 - /2 54 V2 (7373 —1)
(373 24
K
Y FTS: 1 DIF:  Medium REF: 16,6.44
"[\ NOT: Section 16.6
M 4
(oD (’5, o)

2 X
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2 X
= ngo\\jdy ds'-

/l/lao\ =
This should be a magnitude

2 Vo
i, o4 >
? 7
x <o, ! | eventually got it right.
<A o~ 1Y
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11. Find the area of the surface § where 5 is the part of the sphere x* + ¥* + 27 = 16 that lies to the right of

the xz-plane and inside the cylinder x* +=* = 9.

T 2
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Tegt
2 \L&\4CQO
?,Q\A;cﬁz‘

K 5 N
z
3
T3 Ve
-3 g X

I\ F o

ANS: WA 2 Al?%"“?/‘c& “p
N

16{8-5) e mm ) as
PTS: 1 DIF: Difficuli  REF. 16.6.45

WNOT: Section 6.6
cap

//—\T’DQ / 90‘0'0/

+t1da dy

3
P dx\iiter 2 2

— X
<\/ \(w—;‘ / O>

=
n—
A

fjn:x x, 1LdA

D ) \ﬁ}‘

1 %
( g SR L Jadx
1 -%x=2

-3
VA"

[N}

7Z;LWC—: J6 GET
‘lwwvicLec{ s o hiom -

11



test-final-notes.notebook May 10, 2016

Solution to the similar problem referenced in the text 16.6.45:
39-50 Find the area of the surface.

45. The part of the surface z = xy that lies within the
cylinder x* + y~ = 1

45. = = f(x,y) = @y with w2+ y? <150 fz = fy=z =

r=1

AS) = [fp V1 + 2 +a2dA= [7 [ /r2 + Lrdrdo = []" [% (r?+ 1;3/2} ,

= IUQr %[2 Vv2—1)do = 2_?:—(2 V- 1)

Notice, how, in practice, we side-step writing the iterated integral, in rectangular coordinates. Makes
sense. | always want to try to write the thing, both ways, and evaluate both integrals on a machine, as a
double-check.

12
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12. Find the area of the surface § where § is the part of the sphere x°
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+17 +2" =1 that lies inside the

12.

ANS:
2 x-2)

PTS: 1
WOT: Section 16.6

IDIF: Daffieult REF: 16.6.50
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Solution to the similar problem referenced in the text 16.6.50:

50. The cylinder encloses separate portions of the sphere in the upper and lower halves. The top half of the sphere is

v=flz.y) = /b2 — 22 — y? and Dis given by {(z.y) | 2* + y* < o }. By Formula 9. the surface area of the upper

enclosed portion is

2
,J.:ff 1+ [ —=" Y (Hfff 14 QTty dA
b Vb2 — a2 —y? N —a? —y?
27 a 27 a
ff fu:f /#rdrdﬁzb‘/‘ dﬁf S S
2,T27y o Jo VBZ 12 0 0 VBI—r2

=0 [0])" [-VBT =12, = 2mb(—VbZ —aZ + VB2 —0) =2mb(b — Vo2 —a?)

The lower portion of the sphere enclosed by the cylinder has identical shape. so the total area is 24 = 47b(b — Vb2 — a2

May 10, 2016
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13,

Pl v ) = 6vid (Su—v)j+ (u+6v)k

13 ANS:
I Answers may vary.

40y + iy = 48z = (); plane

PTS: 1 DIF:

May 10, 2016

Find an equation in rectangular coordinates, and then identify the swface.

= (év/ %M-v/u+6v>

v o=
.t lo.8, 17
< _(—,J ZQ/'(/(9>
F. 1663 o =0
16.6 245, 618 D
— — — —
h'<)<-xo>:0
Co
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=

¥4y _1,67 _Ygz=0.
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14, Find a vector representation for the surface,

: The plane that passes through the point [E.S.l ] and contains the vectors 2i+ 5j — 3k and

=)

2i—3j+ k..

14.

—
=u

ANS,
Answers may vary,
rI: u.r:] = (24 2+ 20+ (54 Su—3v)j+ (1 - 3w+ Sv)k

PTS: 1 DIF:  Medium REF: 166.19

- (25 7Y SLa 5 < 27352

z ‘Fd‘ 5/{; R

May 10, 2016

16



test-final-notes.notebook

15, Find an equation of the tangent plane to the parametric surface represented by r at the specified

Pt
rl':n.v]:[nﬁ_\-i ]1'.+uj4-1- w 15, ANS:
/ Ansgvmsﬁma}-'[]\'ary_
)( A= 0y = I =
<o L) , e
PTS: 1 DIF:  Medium REF:

{\//’lq /1\/> =

Nard ) £
7. (c-%)=0

—;0=<o, 3,37
4‘//’LH/1V>°<X-D/%-3/%_?> I
(4-3) ¥ov(z5) = ©”

(874

= -y
X -y
v

\

3
)(«6(‘]’33"" é("b—s\\__d >

May 10, 2016

17



test-final-notes.notebook May 10, 2016

16. Find an equation of the tangent plane to the parametric surface represented by r at the specified
point.,

16, ANS:
Answers may vary,
y=>5Insz=0

r[: :r.v) =ue'i+uj+ve " Kiu=1n5,v=0

7 (b5 0) PTS: 1 DIF: Medium  REF: 16635
NOT: Section 16.6

n
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o
NG

<, (2.50)= £, 0,8
X T, ()= SEESE
-
<o-(3) 437 ="

l ; ® (Y’;o> =© :
Co -5 5> {05 g, 27
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17, Find an equation of the tangent plane to the parametric surface represented by r at the specified

point.

r{ u,v] =ptituvjtrve kK u=mn9 v=0

|

ANS:
Answers may vary,

v=9n% =10

PTS: 1 DIF:  Mediun REF:

16.6.36

May 10, 2016
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18. Use the Divergence Theorem to find the flux of F across 5: that is, calculate jJ' F-ndS.

Flz-‘r.J',::I = [‘JJ.'_v + COSZ )i + {x—sinz)j +dxzk; §is the sphere ¥+  +27 =4
18. ANS:
— _ 0
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S PTS: 1 DIF:  Difficult
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ExamView references 16.6.9, and here it is, and as expected, has nothing to do with Divergence Theorem,
in Section 16.9.

71-12 Use a computer to graph the parametric surface. Get a
printout and indicate on it which grid curves have « constant and
which have » constant.

9 r(u,v) = {ucosv,usiny, u},
“l=u=1 0=v=127

Here's 16.9.9, from the text. It's the "fat sphere" that Scott asked about.

5-15 Use the Divergence Theorem to calculate the surface integral
_|*_|;. F - d§; that is, calculate the fAux of F across §.

9. F(x,v,z) = x’sinyi + xcosyj — xzsinyk,
§ is the “fat sphere” x® + v® + 2% =

And here's the solution to that one:
9. divF =2z siny — o siny — zsiny = 0, so by the Divergence Theorem, [[,F -dS =[[[_0dV = 0.

And this is a great test question. But I'd like to throw in one that's not trivial, too.

May 10, 2016
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19, Use Stokes” Theorem 1o evaluate H curlF - 48, 19, ANS:
.
) 1]
F( x,.2 | = dpi+ Spzj + 22°K; PTS. | DIF; Medium REF: 16.8.3

§is the part of the ellipsoid 9x? + 9" + 42" = 36 lying above the xy-plane and oriented with normal
pointing upward.

Fo <y spe, 2> L b ool
g eow«c{anj ctave C
— 3 : - :
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ks G (+g™)= GrT =3¢
£ 0-5, -(0-0), 0-txY T
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= L ~Sy,0,-4x> Vot %0( ottt ¢
Q\;\uckg' T

g F.de
o
f(x,«,),%\ = <qvb,5‘~j=¢,fu}> 27

= g C(rw)e ¥ dE
= Q(e\,b\a\,o{ckb o

= < ’ZQos‘h)’lg‘;\)c'/ C’)>

(ANESE 4«’2{».*»;’)&05*, o>
Lol ! g
5(’(@\/ LY (Leos Jchg@lc, Sé»&()(o)/ o)
G
¢ Lel2k
Cov = -3nd0s™s -
QT

) - =-32 s 2 <0
c. 45 =R (3%) cog ()¢ = SR
>

-/
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Use Stokes’ Theorem to e»'aluaLef{_ T dr. 20. fﬁf
F{s) = s+ bk TS L, D Melm KGR 16
' is the boundary of the triangle with vertices [ﬁ,ﬂ.ﬂ:}. [ﬁ,ﬁ,()-], arid ['O_.E_J_.(:‘; oriented in a
counterclockwise direction when viewed from above
-j— o"ﬁ\ﬂ/\ way ,
Ths me¥  a SY jwhow H T e e J
Mj ,\e GOOD (O( O G\
5 = <:?1/ 9, ixz fu= 1 &
(
O SHokes ©,6,0)
Q f P (T . (l"t) <O/0r(°>
3
Looks pretty painful! L <607
— < (’{/ D y (,, — 4; >

+,0,0
So,IGUESSwecanuse -~ <o,0, -t + L5

Stokes' Theorem! g X

23
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Here's the solution to the referenced problem. Not at all what we want, here. We want Stokes going the
other way, like #

4. The boundary curve ' is the circle 4% + = = 4. 2 = 2 which should be oriented in the counterclockwise direction when
viewed from the front. so a vector equation of C'is r(f) = 2i 4+ 2costj+ 2sint k. 0 < ¢ < 27, Then
F(r(t)) = tan™'(32costsin?t)i+ Scostj+ 16sin tk r'(t) = —2sintj + 2costk, and
F(r(t)) -r'(t) = —16sintcost + 32 sin® t cos t. Thus
JfscwlF -dS = §_F-dr= fo?ﬁ F(r(t)) r'(t)dt = OQW{flG sintcost + 32sin’® tcost) dt

— [—8 sin?t + % sin® t} zﬁ =0

25
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