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a) F=2ry2i— (22 +2) 5+ 3z2yz%k

i 7 k

8 9 9| _(oF, OF\ . (0F, OF)\ i (0F O0F
VXE = 1% 3y o (63/ E>_](8z_3z>+k(67~8y)

F, F, F,

0
= $(32%2% + 37%2%) — j (6zy2? — 6zy2?) + k (—222° — 232°)

# 0 — 1o solution

b) F = 2zyi + (2 +2y2) 1+ (P + 1)k
0 0
V xF =42y —2) — (0= 0) + k (2z — 2z)

=0
F-dr =2zydz + (2% + 2yz) dy + (y* + 1) dz

0 9¢ 9¢
Ba:d —i—a d+8zd

gj_: =2zy ¢(z,y,2) =2’y + f(y,2)

0
5§=(w2+2yz)=z2+5§=>'6i"2?/% f,2) = v’z +g(2)

é(z,y,z) = 2%y + ¥’z + g(2)

09 2 dg Og
—_ = 1= 2 —m =1 =
5a ye + vy + 32 = EP , § = 2+ constant

d(z,y,2) =r*y+y’z2+2z+¢




61)

/F'dr‘:/(Fx’dIE-f‘Fydy—l—dez)

(11171) y=m2,2=$3
dy = 2zdx
(O, O, 0) dz — 3$2d2;

F = 22y — (a2 + 2y) § + 32"y2k

1
/ {2z2%2° — (2°2° + 22°)22 + (32°2%2°) — 32} dx
0

1
= /(21’12 —2z'% — 42% + 92%)dz
0

1 1
= —4/$3d$+9/:1:12d1:
0 0

9
= = =—1+9/13=—-4/13

1
= —4.-
4 13

1




(b)

F = 2zyi + (% + y2)j + (* + 1) k

i
[ {2222 + (2% + 22%2°%)2z + (z* + 1) 32%} dz
0

1
= [(22% + 22% + 42° + 32° + 32%) dz

0

(42 + 72% + 32¥)dz=1+1+1=3
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6.13.73

Determine the value of the surface integral / / F-fido in each of the
following cases, by use of the divergence theorem. °

(a) F = (z,y,2);S is the closed spherial surface 2?24+ +22=1

By divergence theorem

//F-ﬁdaz/ V.Fdr

S R

with

0 0 9
/R//V-F-—(a,a—y,$>-(a¢,y,z)=l+1+l=3 we get

/R//V'FdT=3///dT=3-f131=47r

sphere

(b) F =(zy,zz,1— 2z — yz); S is the closed surface composed of the
portion of the paraboloid z = 1 — 2?2 — 3% for which z > 0 and the circular
disk z? + y? = 1, z = 0. By divergence theorem,

/I! V-FdT=é/F-ﬁda

o)
V.-F= (—— — —)-(zvy,:vz,l—z—yz)=y+0—1"y=“1




Thus,

/R/ V.Fdfz_///dfz_”jh:—;

parabolid

(c) F=(xy,z2,1 — 2z — yz); S is the portion of the paraboloid z =
1 — 2?2 — y? for which z > 0. By divergence theorem

{/F-ﬁdaz/}i//V-FdT

But we only want one part of the surface integral.

We want the integral over S, given by

//F-ﬁda:/R//V-FdT—S//F-ﬁda

S1

On Syfi=—kand F-fi = —(1 — 2z — y2). Thus,

//F-ﬁda=//—(1——z-—yz) Z:0d0=—//d0=—7r

Since Spis the unit circle. From part (b) we have,



This gives

T T
.Ad e = —
//Fna 2+7r 5

51

(d) F = (2%, —(1+2z),z); S is the lateral surfacc of that portion of the
cylinder z2 + y? = 1 for which 0 > 2z < 1

By divergence theorem

//F-ﬁda+//F-ﬁda+//F-ﬁdo=// V. Fdr
S Sy S3 R

and the integral over S, is the one we want.
Integral over R :

o 8 98

V.F= (%)5&)5

)-.’122,-—(1+2$),Z)=2:12—0+1=1+2:L‘

Put z = r cos§ and the volume element d7 = r df dr dz



Thus,

1 2z 1

// (142z)dr = ///(1+2rcos€)rd0drdz

z=00=0r=0
2 1

= //(1+2rc050)rdrd0
00

2 9 3

T 2r
= /{g—k?cosBIéJd@
0
2
1 2
= /(§+§cose)d«9
0
1 2 . -
= §0+§smelg =T

On S;,Ai=kandz=1.

4 -~

F.-f=(2?~(1+2z),2) *(0,0,k) =2z = 1.

The integral becomes,

/ F. ﬁdaﬁ//F Adrdy = //F .fidedy = 7 since circle is unit.
Si S

S



On S3,ii= —k and z = 0.

F-a = (of—(1422),2) (0,0,k)=~2=0.

N //F-ﬁda=0
S3

So the integral becomes,

/ F.fido=7—7 =0

Sa
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