Name ID

MATH 251 Quiz 7 Fall 2005
Sections 503 Solutions P. Yasskin

1. (4

® 20T

Multiple Choice: (4 points each)
points) If F = (xsiny,zcosy,x? +z?), compute V.F.

(siny,—zsiny,2z)
(—cosy,—2x,—xcosy)
(—cosy,2x,—xcosy)

—Cosy — 2x —XCOosy

siny —zsiny + 2z  Correct Choice

V. F = 0,(xsiny) + 0,(zcosy) + 8- (x? + 22) = siny — zsiny + 2z

2. (4

® 20T

points) If F = (xsiny,zcosy,x? +z?), compute V x F.

(siny,—zsiny,2z)

(—cosy,—2x,—xcosy)  Correct Choice
(—cosy,2x,—xcosy)

—COosy — 2x —XCOosy

siny —zsiny + 2z

~

7 ] k
VxF = Oy Oy 0, = f(O—cosy)—j(Zx—O)+lAc(0—xcosy)
xsiny zcosy x2+z%> | = (—cosy,—2x,—xcosy)
3. (4 points) If F = (xsiny,zcosy,x? +z?), compute V.VxF.
0  Correct Choice
—zcosy +2
zcosy +2

v

® 20T

(xsiny,—cosy,—2 — siny)
(xsiny,cosy,—2 — siny)

- -

WVxF=0 for any E. In particular, V.

1-3 /12
4 /8
5 /8

Total 128

Vx F = 0:(=cosy) + 0,(—2x) + 0-(x —xcosy) = 0




4. (8 points) Compute J.J.I?d:?) over the sphere x? +y?+z%? = 4 with an outward normal

for the vector field F = (3x,3y,62).

Note: The sphere may be parametrized by I_é(Q,(p) = (2sin@cosh,2sin@sind,2cos@).
Follow these steps:

@9 = (—2sing@sind,2sinpcosh, 0)
F(fé(@,(p)) = (6singpcosf,6sinpsind, 12cos @)
¢, = (2cospcos,2cospsinf,—2singp)
. F-N=24 sin¢ cos?6 + 24sin’ @ sin’0
N = i(—4sin’pcos) — j(4sin’¢psin0) + 48sin ¢ cos2

+ k(-4singcos ) = 24sin’ @ + 48 sinp cos?g

= (—4sin*@cosf,—4sin*psing,—4sinp cos @) = 24sing(sin’p + 2 cos’p)

. = 24sin@(1 + cos?@)
Reverse N to get it to point out:

N = (4sin’g cos, 4sin2psin 6, 4sin g cos ¢) In the integral let u = cosp and du = —sin@ do
NN T op21 T
IJFdS = I I 24sing(1 + cos?@)dodp = 48nI sing(1 + cos?p)dp
00 0
—1 3 -1
_ 2\ dy — w | 14+ =L 1) _
- 487:[1 (1 + ) du 487r|:u+ L 1 4871( 1+ )+487r(1+ 3) 1287
5. (8 points) Compute JJ% x F'dS over the cone z = Jx2+y? for z <3 with normal
pointing up and in, for the vector field F = (3y,—3x,6xy).

Note: The cone may be parametrized by jé(r,@) = (rcos6,rsinf,r). Follow these steps:

E'V=< cosf, sinb, 1) ik
VxF=|2o, 8 o

eg = (—rsin@, rcoso, O) 3y 3x 6y

N = i(—rcos0) — j(rsin@) + k(rcos0 + rsin20) i(6x) = j(6y) + k(=3 - 3)

= (-rcosf,—-rsinf,r)  which points up and in. = (6x,—6y,—6)
Vx F N = —6r2c0s20 + 672 sin%0 — 67 vV x F(R(,0))
= —6r2cos20 — 6r since cos20 = cos?0 — sin’6 = (6rcosf,—6rsind,—6)

”‘v’ x F'dS = jz j:(—érz 0s20 — 6r) drdf = jz”[_M c0s 260 — 372 ]; db

2 T
= [ (-54c0s20 -27)db = [-27sin20 - 279]2
0 —

= —54r
0



