M252 Practice Questions for Chapter 14
P. Staley

1. Find the gradient vector for the scalar function. (That is, find the conservative vector
field for the potential function.)

=74 482y NE = <I‘ix+87,8><f’/y>
or (14 x+8y) i Te(® X*‘fDJ

2. Find the gradient vector for the scalar function. (That is, find the conservative vector
field for the potential function.) ) .
V‘F 2 <‘f.c::5‘?xc053y 2% ks mg)/ >

J(x, yy=sm9%xcos3y

3. Determine whether the vector field is conservative. : 2,
N=-Ixyz M=63Y
2 o M
A) Conservative .B;._ﬂ- = - ?)’ aqy
(__B) Not Conservative ) o X é )/
ST o S
sx F S
4, Determine whether the vector field is conservative. If it is, f'md a potentlal function for .

the vector field. S 7)( S Txfy _ —7)( > X' = 7x ___;Pcamgerva e

F(x, ) =9y* (751 - x}))

pr—

X

,;)ny) = X7y+ C |

5. Determine whether the vector field is conservative. If it is, find a potcntlal function for

F(x, y)= ?x"yi + x?;'

the vector field. G X &
Gl e e
F(x,y)= %i—;—ai SY <)X | )/ ¢ onse rative

6. Find the curl for the vector field at the given point.

B (x,y,2) = 2xyzi + 2§+ 22k, (2,3,2)
' L e =

! \] - p . —
S 3 Y | = Oi+AxXYo-2XZ k
:)x QY L3 € :
ot (2,3 7)) we ha w
2xy2 27 22 7 )uv\ F=<0,2, "8>
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7. Determine whether the vector field is conservative. If it is, find a potential ﬂmctim}___f’or
th field. zZ 3 5 M _ NS SN
¢ vector fie oM 2 x YZ;_JT?J %,%-zgxye o ¥

J
R é \/ . A é-?(
F(x,y,z)= 3):2}’425[ +4x° v’ 2§+ 55 y* 2k é__\:\__ = ,20’(3)/5_&‘?___ }_{J
Yz5 2% é\/
Pogyy= %Y

8. Find the divergence of the vector field.

¢ dxy” 2 z
: F(x,y,z)=9x43—xy3} %j—)f + —-—-—-2'/ = .%DX - 5)<>/
S X 3y

9. Find the divergence of the vector field at the given point.

38xyz, 38y, §_- —=8yz+d

Fix,y,z)= 8ml+8yj+8xk (898) 3 X &

—at(g98) V-F-87 8*9 &8

10 Find curl(FxG).

F(x,y,2) =7i+8xj+9yk oM 1T
é(x,y,z)z?xi—«'?y]’+ 77k

11, g s T O
- Find div(FxG).
oM 1T
F(x, y,z) =6§+7x}+8yf(
G(x,y, z)= 6xi —6y:i+6zf(

12, Evaluate the line integral along the given path.

[ (x=7y)ds CiF=7h+3i, 0siss - yelldE

) 27,2y 1ewll = [ o o - Yedt
g@x 7y7°1$ ) g(w@ -7(0)) BE4E

@§ Tdt - FB (-7 32) 2298
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13. Evaluate I'C(xz + yz)ds where the path C is:

: /
(i) the x-axis from x =0 to x = 1; ,)(;t Y=o __h{ﬁ);<£)0> ‘”(6)74!,0>

_ 3 r,o '
Ao T e 2T )
: - - = % o

(ii)they—axlsfmmy ltoy=3. x=0, y=t, 1=t=3 ”"’&)”"i ds =€

Sutdt =[L]0< 74 ~(3%)

14. Eva]uate [ (x+49f )ds where the path Cis: e
dt
() the line from (0.0) o (1.1 &) =%, t), Y =t 28y, ds = 35%*

o ! 2411
j({ +’-IQ-{:32§_‘5—'£¢H: :2J—L§ +‘1Qt&‘t A5 1‘. V?fjo;zf Ja}

.. . —X
(ll) the line from (0,0) to (3’9)' *-L't) = <%t2- q“tZ- ? £ ‘t \s\
- A=t igF

! . t
(= {7 2.49L ) Etdiodt < glE g A ds= ctidt
go('it ) 18 Jio Ot K -, S_‘O[_g"“' ﬂ;fl:fﬁr(ﬁ*‘g)

| N 597
15. Evaluate [Cﬁ‘ *dr where C is represented by £(z). \___/
8

+
F(x, v) = xpi +yj S <)<Y y}-(gz 1>CL-{: S’f(?'zt*t)c‘,
C:#(r)=32i+1fj, 0<r<8 o B o
d—\‘—tz <:§j1>:{—b - S <32t tt>a(32 Od# 3?-
| ,,_.f—e--m- L1747 ?eu

——

16. Evaluate [CF dr where C is represented by F(7). LT

S_<,5'¥: Wq-t )<LJ >‘J't
F(x, y) =5x1+9%j

N
’ - t
C:F()=fi+v4-£], —2<t<2 g(b t - 9‘9‘1{7 [2 J {/

Gl o= <i) F_z_> (i't

17. Evaluate the line integral along the path C gwcnbyx 4t ,y=20t, where 0 <2 <1,

(eeay)e TP TYESLE) oftEL )= 4 5y
¢ ds= z/j;bcl,{: o /

giﬁ%*“{(zof)ﬂqm dt = /é;fz.eg L oot dt = l6Bo| 3

Foge3 YN (4+% _@



18. Evaluate the line integral
[C(Zx—y)dr+(x+3y)dy

along the path C, where C is:
(1)thex—axrsfromx Otox=28§, r‘(’é) =L£ 0> cIX-’*c{—’/: cly o

{@Jc -yt @r3d0 =TT a0y,
(ii) the y-axis from y =0 toy = 12.  +(£) =L 5t 3 dx=o, dy=d t

{gfo—'@-o+—(o+3@<it ’—[?z_fl:(: :@

19. Find the area of the lateral surface over the curve C in the xy-plane and under the

“surface z = f{x,y), where ‘_&) (5-& é{-> Cfs \(’——6 dt
g Yleidt = 4ol

Lateral surface area = L Fix, y)ds

f(x,y)=4, C: line from (0,0} 1o (5,6).

20. Set up and evaluate the integral [ F*df foreach paramemc representation of C.

Fixr,y)=xi+x] »C F = <?‘(:/ 9~H:-3> (Sf (3 7_;___5 (3 !‘-I‘f.‘>c_~}_‘E
3 4tHde e
<MEeE 7 [geraptE
5[33‘+fo ]

S 3(3+B):418

- - - 4 .
() P =3+77, 0<¢<l d¥ =

(ii) F,(2) = 3sin 83 + 7sin 6], 0595%
one F = (9426 215m*0)

d = (3@59) JWsmecose>de
%

S?sln 6cos6 < 3, Tsiney - <3, 1Ysine>d &

° L= S:}’Le

&
= 55 S nge(‘}+?6’5,nzg)cje du= cosf;i
i g 7—(?4—%3:4-3&“--5 34,L+C}{Eb 57
A Page 4 . _ ézg
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21. Determine whether or not the vector field is conservative.

N 7
F_Lx,y)=40x7y7i+35x8y63 é W - 280 x >/ E— = 280 X yé
(A) Conservative ). ‘ g\/ %

"B) Not conservative

*22. Find the value of the line integral j F*dr, where F(x,y) = 2xy1+x ]

(l)rl(t) A+, 0<r<1 F= <2é 75 7 dr= <1 3t” >‘H’
S T A L fgﬁ‘if [L5] =

&
@ E@=f+} ostst F= <247 2 2>, d¥ = <l/\” vde

5{; (245 15+ <4, 7#’>ch:f5 2l =] V)

2. Find the value of the line integral Ic 2x—5y+7)dx-—(5x+7y—~8)dy.

X2 Teos®, VY= TsmnE, E—é

(i) C: the curve x =+/49—y* from (0,~7) to (0,7) d x=-Tsined® dy- 7wsec19
5 (2(7zase) 5(75in8)+1)(- s mede) - (5(7ce3€) + 7(75'"9) 8)(7cos @de) fotor out /
v
rd

N\‘)

ouel d rep odl TeDus
g @5 (5,n7'9 cos 9>+90056>J9 7f ~35cos(z @) tEvsede - 7355,“;& ;

2 (ii) C: from (0,-7) to (0,7) along x = 49 —y* , then back to (0,—7) along the y-axis (a +B5ing

‘ closed curve). o chec kb y " _,(ej rol : ?;,
L(ﬁ?y&? Green's Theoven j<—5> C5)d A= / f//ﬁzg Yaais 7 (2.

24. Find the value of the line mtegralj. F*dr, where F(x,y) = 3yzn+3x21+3xyk

() () =A+9j+k, 0<r<8l F—(27-¢‘: 3-& 27£> die = 41;0/1>‘l

§3t<‘7t 9>-(1,0,1>dt = 54/{1%5,5281 2781 2
760

(i) B =FA+9)+k, 0s1<9 = _ <2_7_é 5%; 27,&> d¥ = 2t 0,2t dt

5 ], 4, 9> GG, g2¢>dE = 108 {%{t 08 §*- 27.9%=3"
o it
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25.

26.

27.

28.

29.

Evaluate the line integral using the Fundamental Theorem of Line Integrals. Use a
computer algebra system to verify your results.
Q‘V& ) q/( QMML+ y O

faiya A= Xy PO
It gfzar Fan-Fep)=144

C: a smooth curve from (0,0)t0 (9.4) ¢

Evaluate the line integral using the Fundamental Theorem of Line Integrals. Use a

computer algebra system to verify ? result; _ -;f i ('P 5 _}e& 4}\ W_") >
= x4
j 2o B M 4 dy O&Y x5 - _ Y

‘(W) (Fey) {‘F’- Ay ;.Qc—n,s)——ﬁﬁ},a):,f* 69+) ~ 4u5

¢
C: circle (x—6)" +(y—3)" =49 clockwise from (13,3) to (-1,3)

Verify Green's Theorem by setting up and evaluating both integrals

Jraceca=[[( 59 Jus oMT

for the path C: square with vertices (0,0), (4,0), (4,4), (0,4).

Use Green's Theorem to evaluate the integral 9 ' 19
E d
Ic(y—x)dx+(5x—y)dy=jf 5-1dp=4 x«()(-/Bx)c(f-:‘;lg[O(x—X =
J

|
© © ke
for the path C: boundary of the region lying between the graphs of y=x and y = - T

x* -18x \_Ly
<;L//?(L—‘> 9>_ 1278

Use Green's Theorem to evaluate the integral > b?" =2
[ 13yds+ (x4 y)ay = § ( (- 13xdA= ( < = x)dyde= j@ B0 -XRX,

for the path C: boundary of the reglon lymg between the graphs of y = 0 and /
y=169-x*. .-~ — ——

S e e\ derms
FI3XC— X “BKHG?C\’X

2
13 '§-><+é?d/< [‘x ﬁﬂ_

12
Page 6 T3

3 8
D 2) _ -4 )%= 878¢
=?_(§*'g>‘ 3

.

Vi



30. Use Green's Theorem to evaluate the integral

for the path C: x* + y* =9. g [Llrﬁ [ ]m e 9//0
0SS =0 s

31. Use Green's Theorem to evaluate the integral

[ 8xydx +8(x+ y)dy = 8§,§ [‘XJA 8(117 ﬂl) kcoSeJe :8'/5_?7'-

o 7l
for C: boundary of the reglon lying between the graphs of x* + y’L:Ta,/er'x +y'=16.

32. Use Green's Theorem to calculate the work done by the force F on a particle that is
moving counterclockwise around the closed path C.

F(x,y) =401 +(x + )] §F dr= gleYJx‘f (X{yﬂy f(/ L/XJA SZZ5QJ5=O

C:x*+y' =9 e <ince
4 _Trf"/§ steie-@ |

33. Find the rectangular equation for the surface by eliminating parameters from the vector-

valued function. Identify th; iurfua\ce. N=p o plec ﬂmubb\
y= v 2 (go2) o Pvovie (vedd

- - l
e=4=q (D ), %
34. Find a vector-valued function Whose graph i 1s the cylinder x* +y* =4,
\’C%V> = 2C0S U~ | 4’2$)V\,Lgé +V

35 . . . . . £+£+51_1 5+‘(‘+UI

r(u,v)= ui + vj +§ﬁ

Find a vector-valued function whose, graph is the ellipsoid whiw sl x 4_)( 2, 2 ,)
coordinate s X
Fom™s —+sphcre [ SFPheri e <oe . don® 29 repkice X with 7
=75 A ¢¢05 )’:/05"19{5"1 /‘Z',- C°5¢ y \u/%\ >/
36. Wnte a set of parametric equations for the surface of revolution obtained by revolving .
the graph of the function about the given axis. / 2 cu/ﬂ\ _é
7

¥
He,9)=

x=t OsmPsn e,
_ _t o <7S écoge/ mPsm

! 7 Jcosd

z

- ton® Page 7
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37. Find an equation of the tangent plane to the surface represented by 'the vector-valued
function at the given point. Neov m] v QC,“‘OV' 'c"DV t+he —'\»o.na eny lont

4
. A oa (!
Fu )= (10u+ V)i +@-ni+k, 6,-6,6) 7 WXV O)-r0(y+0)-1! (z—Q:oj
] 'K - v -
= {10, 1—)0)) W= <L,y nxw= |k J,O/:,-IOJ—HK S
r {1
38. Find the area of the surface over the given region. Use a computer.algebra system to

verify your results. \fu:<8w5uc05\l, 8cos wsinv, -85in u)
= (-8sinusinl, Bsinccosy, o) ) .
w ¥ Yv = él-/ < Sivcw € OSV, 3‘\\,"-‘* S;(\Vps‘ hWCOS‘L‘CO?rV +-Smu<.o$'ASvW>
f'(u,v)=8s§nucosvi+8§inusinvj'+8cosuk, O0<sux<mn, 0Sv$27{ 2‘/5',\4(/- a’vc{b&
A T 64 sinum (SimwcosV, Sinusiny,Cosn) 2o II\QLXY\,”:é‘Hsmu\:? )
©

’ = 2'6 ¢ '2’YT
39. Find the area of the surface over the given region. Use a computer algebra system to __b

verify your results. ' ’L{
he= {3cosV, 25inv,17

The part of the cone, \/\,:<-_7>b‘~5;"v) 3ucos\> 0>q 2,4+ G0 s 27
- R e - inv, JucosvHTusiny
F(u,v) =3ucosvi+3usinvj+uk ,- ¥ V= < Sueosy, “3asinY

Hvixnll = 3\1 UE +u* = 2 Jo u)
§vher§“(_)3u£8 and 0<v<27. 228
g 2 Jo wdvdw = eﬁJB[fL = 19230

40" Bval ~Ty+2)dS, wh
T o - g, dA = e edA= B

M oS 2=14-x, 0<x<14, 0<ysl4 g ] o l&"(
@—5 f (x=Ty+ 14=x)dxdy ‘—‘-@f g(/‘f—?y)dxdy-’ /L/i/q"/)’ }'“7'/"{[ [ >
> 4 Evaluate [ J- f(x,y)dS , where 2= = -5 7')925

fa=yee 5'/?’?§ WX =<0y 17 = - 684032

: ’ =<0,

IoS:r(u,v)=ui+vj+—v—k, 0<u<l, 0<v<l10

l z /10
g ( (V*6>U<°J’,,': )l(i))/d vdu = (1o [yi+é>\/jo= /;,o 10
o

o
42. Evaluate ” f(x,y,2)dS , where
N

- . A 266 o
f,y,2) =X+ y* +2° "‘(3}3)‘<7»(05 9)2517\9]—27 Y;)‘Y_Z (Z(ose, n®, >

S:x’+y =4, 0<z<4 167 <—?\5Meﬂ'°"59}0> eeel=2

The sphere,

ﬂr 7( \(2‘: <O ) o )1—>
2 Jr 2t de de . 77r[qg+;3]"; 1629 . 448
2 ) 2 Jo -3 NEY !
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43. Find the flux of F through S, ”F NdS , where N is the upward unit normal vector to

s, V{x+h=) -, 1(>=’9N-’—<t iy ds=]rErr dA

F(x,y,z)=4zi—4j+yk ({‘/ Z,- y> ('/’)\>d/\ ;0)( /o
'0§\/-/0—)( S:x+y+z=10, ﬁrstoctant /"75 [36)/"{)\)"3,1/
0

) -4+ydydx v E
(4 (o ==V) =4 +}}y j { 26— 4x 2ydylx :’//00/3
® 7 44. Find the flux of F through S, [ j F*NdS, where N is the upward unit normal vector to
s. é(ggz7zz+x+yz— VG =L2x,2y,1)
F(x,y,z) = xi+yj+ zk | {(X Y):Z) (zx 2y)1>J,4 jf?)( *2)' w2 A

S:z=36-x*~y*, z20 T, 6
(3(9+)<+7sz (36+r ) drd® = 2T [19&' :} =940

o
45. Find the flux of F over the closed surface (let N be the outward unit normal vector of

the surface). e A 'V\? » v %?@/‘f 6
) ‘prfm .{h A we ?nce ’ W;V :b’of:(ﬁydﬂ’“lz
F(x, y,2) =49 + 2%} + yok S ¥9yro+y ) )),

S :cube bounded by x=0,x=6,y=0,y=6,2=0,2=6 Zz
| - 5066 2= 32900

46. Use the Divergence Theorem to evaluate ”i‘ NdS . ¥en-fy—yeuf~answcrby~eval-u&t-ing—

et ({1 o[

F(x,y,z)= 2xi— 2y1+z (o] ’8 70?é
S': cube bounded by the planes x = Ox 8,y=0,y=8,2=0,z=8

47. Use the Divergence Theorem to evaluate f F*NdS and find the outward flux of F
Ay

through the surface of the solid bounded by the graphs of the equations. Hse-a-computer—

aigebra-systenrto-verify-yourresulis—

F(x,y,2) = x%i - 2x5j + 12’k §§(ZX ZX +2xyz dV
S: z=100-x =3, z=0
{ (f sinf (o5 5in®2o5® deddp
o g

In s hewca.\ coorclmd-eg
2T , . J% (
l§ X\/?_/p 6m¢¢19 J/ 070% 5 ) Mv:’z_la_
. f gy wes ¢
o [0 0 =0

§/H¢ V= 5 & Pagej
Ju »CO9#J‘¢ dv= (04Ed8

0

~~



48. Use the Divergence Theorem to evaluate [ F *NdS and find the outward flux of F

through the surface of the solid bounded by the graphs of the equations. HBse-a-eemputer
algebra-system-to-verifyyoueresnlis. [ .. Hio divergence Yeoven

F(x,y,2) = xzj gé()‘ﬁdv I c_ylmclv:cd CaDrclmoﬁoS
B g‘g oz rdvdedz - [ 2] e 2]
D (7 =

49. Use the Divergence Theorem to evaluate J' F 'NdS and find the outward flux of F

through the surface of the solid bounded by the graphs of the equations. Use-a computer—
ralgebrasystenrto-verifyyoursesubis- Lou the divevgence the orews

10,
F(x, ,2) = xi +100yj+ xzk gjg (Y*“’O*‘)‘)JV =100 qT’O *5 ({ sm¢<°56 kﬁ::?é

vates +o
S:xX*+y'+2° —lOO.n- 27 inbe < M

- e (¢ iflnrseoies =

50. Evaluate U curlF *NdS where S is the closed surface of the solid boundéd by the

graphs of z=16~3", z=0, x=0, andx=25.

F(x,y,z)=xycosz§+yzsinx]’+xyzﬂ OM | /l/

51. Find the curl of the vector field F(x, y,z) = (10y - 2)i + xyzj + 6e°k
oM T

52. Use Stokes's Theorem to evaluate ['Ci‘ *dr . Use a computer algebra system to verify

your results. Note: C is oriented counterclockwise as viewed from above.

F(x,y,z) =6yi+12zj+ xk OM | ]/.

C': triangle with vertices (0,0,0),(0,6,0),(1,1,1)

53. Use Stokes's Theorem to evaluate fcf“ *dr . Use a computer algebra system to verify

your results. Note: C is oriented counterclockwise as viewed from above.

F(x, y,z) =36xzi + yj+ 36xyﬁ O M l T

S:2z=100-x*~y*,22>0
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