CURL AND DIVERGENCE - ANSWERS

For each of the vector fields below, find the curl and divergence at the point (1,1) in problems 1-10, at (1,1,1)
in problems 11-14, and at (0,0,0) in problem 15.

1. F(x,y):—yf+x]
curl F =V xF = (6Q apjk (- (—1)k = 2K
ox oy

divF = VF_@ aQ =0+0=0
ox oy

2. F(x,y):—yf—xj
CurlE =V xF = [GQ apjk (c1— (1)K =0k =0
ox oy

oP aQ
ax

divF =VeF =— =0+0=0

3. F(x,y)=Vyi—X

curl F=vxF = LR _P IR0 CaonR=—2k
ox oy
divF = V-F—ap Q =0+0=0
oX

4, F(x,y):f—xj
arlF=vxF=| QR _PI_1_ok==k
OX 8y

P Q

divF =VeF=—+-—=0+0=0
OX

5. F(x, y)=xiAjL yj

CUrlE =V xF = [@—G—ij (0—0)K =0k =0
ox oy

divF =V.F _£+@_1+1=2
ox oy



10.

11.

F(x,y)=-Xi —Vj

curl F=vxF=| 2P 0-0)k=0k =0
ox oy

divF = VF_@ @=—1—1=—2
ox oy

Fo,y)=i+(x+y)]

curlF =V xF = [@—E]k 1-0)k =K
oy

divF =VeF _E aQ
OX

=0+1=1

F(x,y)=|Xi=xi, forx>0

curl F =V xF = (@—%]k (0-0)k =0k =0

oP aQ
8x

divF =VeF =— =1+0=1

F(x,y)=|y|i=yi, fory=0

curl F =V xF = (@—%]k (0—0)k =0k =0

divF = V-F—ap Q =0+1=1
OX
F(x,y):—yf+(x+y)]
curl F =V xF = (@—Ejk (1 (1)K = 2K
oXx oy
divF = V-F—ap Q =0+1=1
OX
F(x,y,2)= XI+yj+Zk
Pk
CurlF:VxF_i o 9 @—@ (ﬁ—ﬁ]j-‘r @—Ek 0|+0]+0k 0
ox oy oz oy oz ox oz ox oy
P Q R
divF = VF—a—P x a—R—1+1+1 3
ox oy oz



12. F(X,y,z) = xyzi + xy?] + yz

curlF=VxF =

u) R)|Q) = X)

P
o o
x oy
P Q

VxFLL)=i+]

divF =V.F _a—P+@+a—_yz+2xy+y
ox oy oz

VeFQ1D)=1+2+1=4

13. F(x,y,2)=—xi — yj — zk
i\ 2
0

J
curlF =VxF=|— i
ox oy
P Q

o) ,%’|o) =

divF =V.F —E xQ +—=—1—1—1=—3

axayaz

14. F(x,y,2) =—Xi - y] + zK
i\ 2
0

J
curlF =VxF=|— i
ox oy
P Q

o) ,%’|o) =

op 8Q+_:_1_1+1:_1
ox oy oz

divF =VeF =—

15. F(x,y,z)=cos(x) sm(x)J+zk

i+

: A

curIF=VxF—£
OX

P

Vx F(0,0,0) =k

divF = VF_E @+a—=—sinx+0+1

ox oy oz
V.F(0,0,00=0+0+1=1

@jﬁ[m ZSJk 0i—0]+0k =0

_(R_2Q);_ (@_
oy oz OX

QJE(GQ z;)jk 0i —0] +cos xk = cos xk

O|_[R_RQ}e (@_
oz| \oy oz ox
R

_[R_Q\ (@_ﬁjj+ R P
oy oz ox oz ox oy

@_GQI (@_@jﬂ oQ oP
oy oz ox oz ox oy

oz OX

oz OX

JIZ:ZiA+ xy] + (y2 - x2)k

Jk 0i—0j+0k=0



