C.alc III - Ch 16 - Extra Practice
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#1b. Sketch the vector field for
F(xy)=(x- %)
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#2b. Evaluate the line integral, where C is the

given curve: J.xy'ds C:x=t*, y=2t, 0<t<l1
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#3b. Evaluate the line integral, where C is the

given curve: j'xsin y ds where C is the line
.
segment from (0,3) to (4,6).
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 #4b. Evaluate the line integral, where C'is the

* given curve: I(xf yz)dx +2x dy + xyz dz where _'i .

C

C consists of line segments from (1,0,1) to (2,3,1)
and from (2,3,1) t0(2,5,2). ?"-4t+)fi’+%7? |
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| #5b. Evaluate the line integral, where C is the

given curve: j(2x +9z) ds

N,":'x;t, y=t, z=1, 0<t<1
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.%
#1b. The figure shows a vector field F' and two

-
curves C; and C;. Are the line integrals of F' over
ﬁ

IR .
C;and C; UF edr j positive, negative, or zero.
‘ C

Explain.
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#2b. Evaluate the line ihtegral IE od 7 where C
G

is gi\}én by the vector function 7(!)

;’(x, y,z)=(sinx, cosy, xz) =

7 (1) = (£, -, 1) 0<i<1

Bl Lonl), ws, PN

_ ) oale) eos()E2 |
22, )2

B 47 = LoDy poslONE > T ’
~ %Zs.mﬁ)*\‘ﬁ“%)“"fé”é@*'ﬁ

ey e,
e hian Sha

_._?_,_(,‘22 £=zo
O |3 =0 w= o UsO
:(/%%L Lypa>D %"' o = l
> = e ouz"
™ e ol -2
2 3 uz) | |

o2 SRS EaL

! S“»}ud\-{ + - :
g Son "\d"\ - o

ek )

,O[;gs«[); ¥ [ 5.'7'“30




#3b. Find the work done by the force field

I?‘(x, ¥)={y, —x)ona particle that moves along

the curve y=2x" from (1,2) to (3,54).
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#4b. Show that a constant force field does zero

work on a particle that moves once uniformly

2 2 Jyi

around the ellipse 364— + —J—)l— =1.

X

owchiadion ar an el Wm‘ |
Pa we v w0

Azmj‘ '6/ st Z? ﬁp}’ N’m w}ﬁ-fzm
@ £££.2T7)
.,;g o

J»' 4‘259{!‘&[ w'&"? .
&Mkhm‘"\ = wd@,é? fﬁ&amw%m £)

=1 ek 44 b2
[aY25ME)* z )Zoud:')

peask 2457t

g ( bt ~225E)AE
b f M&szﬂg i
b/ sm’cjﬂ’"z“[”""’f 'é”j

L [9 e -3 ‘WQ)%Zﬁ [aog'zr‘am)a:)

plo - #7417
=leJ
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#1b. Determine whether or not F isa
conservatlve vector field. Ifit is, find a function f

such that F =Vf . .
/8

N
() F(x,y)= <e" siny, e*cos y>
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#2b. (hints) Check to see if the field is
conservative. If it is, then the value computed for a
line integral depends only upon the endpoints
(independent of path), and you can also use the
function fas the antiderivative to compute the

~ value of the line path integral.



. . 2 . #4b. Show that the line integral is independent of
#3b. Find a funct1on fsuchthat F=Vf anduseit : path and evaluate the integral.
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#5b. Find the work done by the force field F' in

moving an object from P to Q.
N _

F(x,y)= <e"’, —xe‘y>
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- #6b. Is the vector field shown in the figure
c tive? Explain. -
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#1b. Evaluate the line integral (i) directly and (ii) #lc. Evaluate the line integral
uging Gree;n’? Théorfg. > ci)x dx+ydy ?; £%,9>
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#2b. Use Green’s Theorem to evaluate the line

integral along the given positively oriented curve. -

C_[>(y+e )dx+(2x+cosy )dy ‘
C .

C is the boundary of the region enclosed by the
parabolas y=x* and x=)’.
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#3b. Use Green’s Theorem to evaluate the line
1ntegra1 along the glven positively oriented curve.

<j§y3dx x> dy F ékj}’ 2'>

C;LS the top half of the circle x* +y* =9.
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#4b. Use Green’s Theorem to evaluate I Fe d r.

(Check the orientation of the curve before applymg :f l

the theorem)

F(x,y) = <e +x°y, € —xy2>

C is the circle x* + y* =25 oriented clockwise.
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#5b. Use Green’s Theorem to find the work done
- Noatsy NG

by the force F(x,y)= <x(x +7), xy2> in moving

a particle from the origin along the x-axis to (1, O) ,

then along the line segment to (0,1), and then back
to the origin along the y-axis.
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vector field F(x y,z)= <1 x+yz Xy — \/—>
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#1b. Find (1) the curl and (ii) the divergence of the

#2b. Find (i) the curl and (ii) the divergeﬁce of the

- 1 -

vector field X, Y,2) = ————={(x, z
tor field F(x,y,z) h——x2+y2+22< 2 >

N ol EE | T T

(l) wrﬁF VX?M _ @/ﬂ‘( %ﬁ 5%;

; % J
r““ﬁw@ww%

44/)1”()‘) L’V"’”W% ()

’&4 o \, N ,\
=]+ Mw]
&i:ﬁ:ﬂ»- 2[3 (=) 12)

AR DNt AT SR AT TS

X2 ﬁ&g?)
~ r o) Y lnss P 5229)
= |
( &zajz‘,wa)

- Xﬁ_"y‘.’; T
S ta,(j offer coﬂfadéw(f i ;34,0;0

N%%Qac
W”«ff'?“‘ |

mm«m

.

5M\«/? frytal i x7+ -

l%ﬁ—», ;
= G g e

\thl) Can U&Iy widel ,\)

/ Vﬂb‘&v‘m

:ﬁﬁﬁﬁim_”fgr mﬁ?/
J/-T“.[WT.-\&Z) gi ?@‘\7"-%%1 :

M,,;MS{_;WW
: (Cfe?




N S
#3b. The vector field F is shown in the xy-plane N

and looks the same in all other horizontal planes
(its z-component is zero).

@) Is dva positive, negative, or zero? Explain.
- -
(ii) Determine whether curl F = 0 . If not, in which

_)
direction does curl F point?
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#4b. The vector field F is shown in the xy-plane
and looks the same in all other horizontal planes
(its z-component is zero).
.—->
() Is div F' positive, negative, or zero? Explain. -
> -
(ii) Determine whether curl F 0 . If not, in which

direction does curlF point?
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#5b. Let f be a scalar field and F a vector field.
State whether each expression is meaningful. If
not, explain why. If so, state whether it is a scalar

| field or a vector field.
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#1b. Determine whether the points P and Q he on :

the given surface.
ﬁ
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#2b. Identify the surface with the given vector
equation.
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#3b. Find a parametric representation for the
surface: the plane that passes through the point

(2,4, 6) and contains the vectors
(2.1, -1) and (1,-1, 2).
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#4b. Find a parametric representation for the
surface: the part of the hyperboloid

- x*+y* -2z =1 that lies to the right of the  xz-plane.
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#5b. Find a parametric representation for the

surface: the part of the plane z=x+3 that lies

inside the cylinder x* + y* =1.
2+

. Serdhice S 2= x+3
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#1b. Find an equation of the tangent plane to the

given parametric surface at the specified point.
9
r(u,v)= <u2 ,

(1,01
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#2b. Find the area of the surface: the part of the
plane 2x+5y+2z=10 that lies inside the cylinder
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#3b. Find the area of the surface: the part of the - g
surface z=1+3x+2y” that lies above the triangle 1

with vertices (0,0), (0,1), and (2,1).
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o #4b. Find the area of the surface: the part of the
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[16.7 day 1 |

#1b. Evaluate the surface 1ntegral ﬂ yz dS

N \'GCQ,VL/ )
S is the part of the plane x+ y+z =1 that lies.in
the first octant.
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#2b. Evaluate the surface integral H x’z’ dS

Gk
S is the part of the cone z° = x* + »? that lies
between the planes z=1 and z=3.
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#3b. Evaluate the surface integral ”(z +x° y) ds
S

S is the part of the cylinder y* + z* =1 that lies
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#1b. Evaluate the surface integral _Ul—; «dS
Grectrdd )
(find the flux of F across S): e
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octant and has downward orientation. =< 1,0, -7
| My Tu =Ty =
Two wag;;"'f?v 7@“’?4”@[‘/&%‘?"&" @F (7% V) r’;‘f <o, “,‘7
%.q VAR A" e
O —¢% - 95 Tk e e A — o), |~o>
D ¥ 9—1- l 'Fu”\l:ll 0 L Lot ~(=1-o3 |
co- ,
Px ~ o AL e
- h (»x%e”)l’b +6&) ), L2
& %j r el il AR Ly K2 >> A
w3 (1~ + - j[,)+ (-—xwﬁ)ﬂ)%”z%’) ! ‘_
[ s |-%d x%eg_xwm A2 = 2 =1—%7Y
/\Dw %_ 3 «kjﬁ‘ tvi
%

T g‘ S ((—*X’ﬂdg/ﬁ‘

9 ?

2[{

SN s
,}(wj)dﬂ Zj"xj %37

_ Lk

o - |- 2z<+;<7"’1 4’)‘»"@)‘

R 5’ %)AX‘ = [‘2 b Sag *a:ﬂ)(

(L

,L,J+"

,—/’””‘
= —’;:

/.

= ((( x).»)((swﬁ) %ﬁ“"ﬁ))
_ _zx+z<)

A0 *Amy) )
L ke

iibJ

%a

- “Aai dw,g{ Dﬂé”ﬂ
,,6:@,,, 4 g Arwiirion
v rewzc’f

__Q - (g{amf




-5,4@ )= <9, %72

#2b
% Evaluate the surface integral HF «dS ' Darander doteins 3 rechaagula
W(wﬁdfd ) “"T‘W Yo Y7ot = |
(find the flux of F acrosg S): £ ‘ e 4 o Xz |
f ) VA, oo
F (x,p,2)= <xy, 4x7, yz> ' !
S isthe surfacez =xe”, 0<x<1, 0<y<1 with
E

upward orientation.
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F (x,y,z)=<y, zZ—y, X) x
S is the surface of the tetrahedron with vertices
(0,0,0), (1,0,0), (0,1,0), and (0,0,1).
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#1b. Using Stokes’ Theorem, write out and e

evaluate the single-integral which is equlvalent to .
the surface integral which calculates

: H (curl F ]- dS where . D == C‘ '/ ' ')
r ‘ - “)
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#2b. Using Stokes’ Theorem, write out and
evaluate the double-integral which is equivalent to

- >
the line integral IF «dr which sums the

.9
contributions of the field F' along path C

R
F (x,y,z):(yz, 2xz, e"y>
C is the circle x> +y* =16, z=5.
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#3b. Verify that Stokes” Theorem is true for the » Doubie-integral side... M§;wa€ ot ’ﬁj

- ‘
given vector field F and surface S by writing out b@“ ) rwﬂ““\ S
o )

and evaluating integrals for both sides of the
Stokes” Theorem equation.

iR
F (x,y,2)=(y, z, x)

S is the hemisphere x* +y* +z* =1, 20
oriented in the direction of the positive y-axis. X
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#3b. Verify that Stokes’ Theorem is true for the o Double integral side..

given vector ield Fand surface § by witing out nﬁ You dost-Ahint. Ja +y 45 We,,

and evaluating integrals for both sides of the
Stokes’ Theorem equation. j:wwﬂ»% hare s fha imlaRion Am
&ﬂ?.\mi jwl‘“{"&% - ()&(MW W

N
F (Xay,Z)=<y, z, x>

S is the hemisphere x* +y* +2° =1, y 20 bt 4 g
oriented in the direction of the positive y-axis. Pue to &= mw
pwﬂ? B3 um#&a}cv( éj choire
g;-(l § urﬁaaa ¢ s shll= *{fl,“}_>
""9 =)
=) .7 I . «sh¢> : ! -
70e ot 435146"%7 M“EY"”/ 7 [d/a) £ oimpease, Sinf 58 52
=02 =c—snbshg) M) °2 - BT
- 4 o -«g _— PP g'>$ M&) {Wi{w-ﬁ’ >
= ﬂﬁm’ - }ws«s sy eospsing =SB } = Lo-s¥¥asy (O s e
ﬁnggﬂ sinpisfe © '
: / ~Sh Siéo&?“ SN SN 910(66-9}‘9‘_)

Z&frl?)‘ Wz /- Pt I,'")? e SN 15&%97 51%7’"{55-%) sin ¢C-9! 175?
— g tbgese — SNBSS = SNl e

£ ém‘.‘é - . P u=sme p=° "2 “ =é
, Mz“df S\Y\Q‘@é 0 nw\} ﬁ_ﬁr-,—,—?%.ﬁo
(@:’0; 9\" ¢A¢ 5)W£ i ?0%35&%'?%«

[ca;msm«r) /g [2 za)(z\b)d¢ ”59 u A

(o) [ 5 o—hsmeI] — . [5,95@,»-—;.%«’)

ﬂo}‘f-’ft)rﬂjZ—n: -0 -0 —@D) = . o
( = ( sine- +wf~e~’)5 = ”"‘" 5\41r>g.wu ;Gif’ 7S )
KS (wj.wwﬁ Mv)ﬁ”' = b O

- . gD

/wc o st do RIS o2 AP0 (g
. q J b;-,i@!m ( /gi;am.«f) Su

will runo-t of A )

[ways ook B- e i s,
etk




#3b. Verify that Stokes’ Theorem is true for the | - Single-integral side....

given vector field ' and surface S by writingout = - ¢ *
and evaluating integrals for both sides of the /% 5 a{:re.c" . ;
Stokes’ Theorem equation. L f e rele—>
. — (
F(e02)=( % ) e preto
S is the hemisphere x* +y* +z° =1, 20 +y '”’m
oriented in the direction of the positive y-axis. NS ‘ P
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Extra #4. A particle moves along line segments
from the origin to the points (1,0,0), (1,2,1),
(0,2,1), and back to the origin under the influence
of the force field:

_.)
F (x,y,z)=<zz, 2xy, 4y2>
Find the work done.
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| 16.9

#1b Verify that the Divergence Theorem is true for ' Double-inte,qgal side....

.%
the given vector field F on the region E by

writing out and evaluating integrals for both sides
of the Divergence Theorem equation.

._)

F (x,y,2)= <x2, Xy, z>
E is the solid bounded by the paraboloid
z=4-x"-y" and the xy-plane.
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#1b (contlnued) Verify that the D1vergence :
~ Triple-integral side....

Theorem is true for the given vector field F on

the region E by writing out and evaluating 1ntegrals'
for both sides of the Divergence Theorem equation.

% .

F (x,9,2) =<x2, Xy, z>
E is the solid bounded by the paraboloid
z=4-x*—y* and the xy-plane.

(S Pav
AP [ ]+ fej[ ) *”ﬁ[%}
o 2%+ X 4] =354
(_/7,#36\/(1‘9\0(/?@!),
. = Slres)t |
SW g 7’5 Ll/(( 3r5}e¢l7 r drdrde -
0{3 D .:rt’r? 5 l A% = (3¢ R [@%’j (% T
o Ze0

vrr)[%"”%

>
o5t "“(
—%w}"i s

—2coSe [ -l ;—1

+8§ - % & oostr +

%cow -

@»A »k‘lj | Ao = J‘{ﬁhfg‘l 4"“‘1;'(9”)@ KGMV’
e | &[sm’ stko)w;!w? @ (peshad =

- fv-ﬁo(f
(el

—12c 4056‘ +te #3
)wwg A *‘(SN{V

L"L 77" calsel

L

| 2056
P




#2b. Using the Divergence Theorem, write out and
evaluate the triple-integral which is equivalent to

—
~ the surface integral H F + dS which calculates the
S

e d
flux of F across Sif

N

F (x,,2)= <3xy2, xe’, z3> '

S is the surface of the solid bounded by the -
cylinder y* +z* =1and the planes
x=-1and x=2.
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#3b. Using the Divergence Theorem, write out and
evaluate the triple-integral which is equivalent to

9
the surface integral _UF « dS which calculates the
S

| -
flux of F across S if

._)
F (x,y,z)=<4xsz, 4y’z, 3z4> by o
S is the sphere with radius R and center at the 3/ ?Mw( a:mm{hm )" { 4
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#3c. Using the Divergence Theorem, write outand

evaluate the triple-integral which is equivalent to

_9
the surface integral H F « dS which calculates the
$ _

_._)
flux of F across S if

9
F (x,y,z)=<xysin z, cos(xz), ycos z>

2 y2 Z
S is the elhpsmd —+ T + o 1.
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_)
#4b. A vector field F is shown.

g o own o x| ox w w w Se

(i) Determine whether is positive or negative at P,
and P; just from looking at the field picture.

(ii) Given the 1;') (x,y)= <x, y2> for this field, use

the definition of divergence to verify your answers
in part (i).
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