Ma 227 HW #8
Fall 2009

Due 11/05/2009

Section 13.1 - p. 910 #21, 23, 25
21.

f(x,y) = In(x + 2y)
VE(X,Y) = YT+ Fy (6 Y))
1 = 2 7

x+2y|Jr x+2yJ

23. Find the gradient vector field of f
f(x,y,2) = (X% +y? +2?

gradient vector field = fx(X,y, z)T+ fy(X,y, z)T+ f.(x,y, z)E

0 32 2292700 M2 22292500 N2 1212k
=L [x2+y?+2 |+ayj/x HY 2 S Xyt k =
X i + y j+ z

m_ Jey2+2?

1/x2+y2+z2
SNB check:
V(,/x2+y2+22>=( L x,—1

1
S22 ' S22 Y. S22 Z)
25. Find the gradient vector field vf of f and sketch it.

f(x,y) = xy — 2x. Using SNB we put the cursor in the xy — X, then from the compute menu
we select Plot 2D, gradient to get the graph below.
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V(xy —2x) = (y—2,X) = (y—2)T+ xT.

Section 13.5 - p. 946 #1, 5, 13, 15, 17,19
Find (a) the curl and (b) the divergence of the vector field.

1. F(x,y,2) = xy2| X yk
a. calculation of curl
7K
curlF = VxF = % < |(——x y—0)— (—— y — Zxyz) + KO - %xyz) =
0 —x%

(=x2) = J(=2xy — xy) + K(0 — x2)

~><:‘ 2o =

= — %% + 3xyj — xzk

SNB check: V x (e*siny,e*cosy,z) = (0,0,0)

b. divergence :

divF =V .F = Z(xyz) + %(O) + 2 (—x%y) =yz+0+0=yz
SNB check: V - (e*siny,e*cosy,z) = 1

5. a. calculation of curl

i T
curlF =VxF= 2 % L = '(% Ze*cosy) —J(Lz— Letsiny) +k(—e

e*siny e*cosy z

SNB check: V x (e*siny,e*cosy,z) = (0,0,0)

b. divergence :
divF =V .F = Ze*siny + %excosy+ Lz=1
SNB check: V - (e*siny,eXcosy,z) = 1

13. Determine whether or not the vector field is conservative. If it is conservatice find the
furlction fsuch that F = Vf

F(X,y,2) = 2xyi + (X% + 2yz)j + y?k

to check if the vector field is conservative, calculate the curl for the field.



ST

curlf = = 2y —2y)i— (0—0)j+ (2x—2x)k = 0

2y =
Rl =1

E3
2Xy X% +2yz y?
and F is defined on all of R? with component functions which have continuous partial

derivatives, so by Theorem 4, F is conservative. Thus there exists f(x,y,2) such that Vf = F.
now

fx = 2xy
SO
f=x%+09(y,2)
Hence
fy =x2+0y(y,2) = x>+ 2yz

-

9y(y,2) = y*z+h(2)
-

f=x2y+y?z+h(2)
Then

f=y?+h'@) = y?
h(z) = k, where k is a constant. Thus
f(x,y,2) = Xy +y?z +k

15. Determine whether or not the vector field is conservative. If it is conservatice find the
function f such that F = Vf

I?(x,y, ) = ye‘XT+ e‘XT+ 27k

calculation of curl:

i j k
arlF=| & & & |=i(522-L5e™) -j(L22- Lye™) +k(Ge™ - Lye™) =
ye™* e™* 2z
—2ke™ =0

which is not equal to 0, so its not conservative.

17. Is there a vector filed G on R? such that curl G = xyZi + yz2j + 2x2k? Explain.

Assume there is such a G. Then

V. (curIG) = Zxy?+ %yz2 + Z2x? = y? + 2% + x? which is not equal to 0 and hence
contradicts theorem 11.

19.
Calculate the curl of F = f(x)T+ g(y)T+ h(z)E. If this is zero, then the vector field is



irrotational.
i j k

= aiy % =V x (f(x),g(y),h(z)) =(0,0,0). Therefore it is irrotational.
fx) f(y) f(@)



