Name 1D

MATH 251 Quiz 7 Spring 2006

Sections 506 Solutions P. Yasskin

Multiple Choice: (4 points each)
1. (4 points) If F = (2yz-2xzx?z+y?z), compute V -F.

2yz2— 2XZ+ 2X+ 2y — 4z
x?+y?  Correct Choice
(2yz+ 2x,2xz—- 2y,-4z)
(0,0,x% +y?)

(2yz+ 2x,2y — 2xz,—-4z)

® 2 0 T o

Vo F = 0x(2y2) + 0y(~2X2) + 8,(X2Z+ y22) = X2 + y?

2. (4points) If F = (2yz—2xzx2z+y?z), compute V xF.

a. 2yz—2Xz+ 2x+ 2y -4z
b. x2+y?
c. (2yz+ 2x,2xz— 2y,-4z)
d. (0,0,x%+y?)
e. (2yz+2x,2y—2xz-4z)  Correct Choice
T k
VxF=| o o Oz = 1(2yz+ 2X) — j(2xz— 2y) + k(=22 - 22)
2yz -2xz Xz+y’z = (2yz+ 2x,2y — 2xz,—42)

-

3. (4points) If F = (2yz—-2xzx%z+Yy?z), compute V-V xF.

a. 2x-2y

b. 2x+ 2y

c. (2,2,-4)

d. 0 Correct Choice
e. undefined

V.-VxF=0 for any F.
In particular, V-V xF = 0,(2yz+ 2X) + 0y(2y — 2X2) + 8,(~42) = 0

1-3 112
4 /8
5 /8

Total /128




4. (8 points) Find the mass and center of mass of a wire in the shape of the semicircle x?+y? = 4
with y > 0 if the density is p(X,y) =Y.

Note: By symmetry x = 0. Soyou just needtocompute M and Y.

T(0) = (2c0sh,2sing) V= (-2sinf,2cosf) | = J4sn?0+4cos?) =2 p=y=2snd
M = [ pds= [ypido = jozsinezde ~ [~4cos0]’ = 4--4-8

My = [ypds= [y2[|do = jz4s'n292d9 - 8[21—0—20‘52%9 - 4[0—5‘”—229]2 — 47
Mx _ 4_71' _ T

Y="M 8 ~ 2

5. (8 points) Compute H‘_V' x FdS overthe cone z= /x2+y? for z<4 with normal pointing
down and out, for the vector field F = (2yz—2xz %2z + y?2).

Note: The cone may be parametrized by ﬁ(r,e)) = (rcosf,rsind,r). Follow these steps:

& = ( cosh, sino, 1) N = 1(=r cosf) — j(rsin@) + K(r cos?0 + r sin29)

R . = (-rcos,-rsiné,r which points up and in.
8 = (—rsm@, r coso, O) ( ) P P

Rev: N = (rcosf,rsing,—r)

T k
VxF=| oy o 0z = 1(2yz+ 2X) — j(2xz— 2y) + k(=22 - 22)
2yz -2xz Xz+y’z — (2yz+ 2%, 2y — 2xz,-42)

(ﬁ(r,@)) = (2r2sin + 2r cosb, 2r sinf — 2r%cos,—4r)

N = (2r2sin@ + 2r cosf)(r cosh) + (2r sind — 2r2cosf)(r sinf) + (—4r)(-r)
= 2r?cos?0 + 2r2cos?0 + 4r? = 6r?

[[VxFd$= jz IzGrzdrdG - fzﬂ[2r3]j=0d0 - jz 128d0 = 2567



