M252 Practice Questions for Chapter 15
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>

Page |


Patrick Sr
Text Box
15


7. Determine whether the vector field is conservative. If it is, find a potential ﬂmctim}___f’or
thevector field. O M _ jp x*y>25- 2¥ Q__M:}Exz 4a24- o F

F(x,y,z) = 3x2y425;+;31x\3/y3253+5x3y4z4l2 é_]:\__ = QOxg)/’ﬁq'—' é._{J
Y -3 é\/
oy = xyte®
8. Find the divergence of the vettor t'lcl.:}.'.t é 3
- 2-
> WXL O o DXy
S X 3y

- F(x,y,2) =9x"i - ']

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

38xyz, 38y, §_- —=8yz+d

Fix,y.7) =801 +8)j+82k, (8.9.8) 3 ¥

—~ at(898) ©-F=87 8*9 589

12, Evaluate the line integral along the given path.

fo(2x-7y)ds C:F)=7d+3d, Osis3 de= et

L) = <7 %) ;(r&)JI*W‘; 5:6 = E'si‘e
g (2x- 7y74$ = g (2(78) - 7(397 Fade

@§ -Tedt - B (-7 32) = *2295‘8
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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. Evaluate the line integral using the Fundamental Theorem of Line Integrals. Use a

computer algebra system to verify your results. +
j (4y§+4xj)'di f@g)’) = %‘XY ?0+QV&)Q( ‘C\/VPL y O
c (Fedr= ‘Rﬂ‘) Fop) =144

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

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

computer algebra system to verify your results. -
oy )= )<14 (7 oterdi e\ Cnchinm
jc 22x22dx+ 7dy Y - = _ Y%=
(x +y ) (+* +y ) g FCL\‘ — _Q(-lﬁ) —'ﬁ/}};) = 1;—- 1677"7 ?—?{:5_—_

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

28. Use Green's Theorem to evaluate the integral 19 ' 19
z
L -
fc(y—x)dx+(5x—y)dy :jf 5 -l d/}: ‘/ X-’(X*/B)()c()‘tﬂgqu—XClx— ’
d O (o] ’qxl 3
for the path C: boundary of the region lying between the graphs of y=x and y = > I
x* -18x g E
L/;?(L—‘> - 12718

29. Use Green's Theorem to evaluate the integral 3

13 169-x"
[ 13yds+ (x4 y)ay = § ( O-13x)dh= ( < = x)dyde= j@ AR

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

. N e term s
She odd dern
C _ ¢13><+/e?c\,>< drer

+13X°— X 13

2
13 '§-><+é?d/< [‘x ﬁﬂ_

12
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30.

31

32.

33.

Use Green's Theorem to evaluate the integral

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

Use Green's Theorem to evaluate the integral

[ 8xydx +8(x+ y)dy = 8§,§ [‘XJA 8( 7- ﬂl) kcoSeJe 8 %

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

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: =9 nee
R > 4§ Cicosode -@‘“" |

Find the rectangular equatlon for the surface by eliminating parameters from the vector-
valued function. Identify the surface.
fy —\/:p a plm ﬂi"“b"\

X-U\ ) o (3 op)mﬂmvma,(vﬂéfa’

229 (0/-—1, %

r(u,v)= ui + vj +§ﬁ
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