Name ID Section 1-8 140 | 11 120
MATH 253 Exam 3 Fall 2003 | 9 /10 | 12 /20
Sections 504-506 Solutions P. Yasskin 10 10 /100

Multiple Choice: (5 points each)  Work Out: (points indicated)

1. Compute ”deV over the solid between the planes z=0 and z =x, above the triangle
with vertices (0,0), (0,4) and (2,0).

a. 4r

b.

correctchoice

0
wloo N[N

d. 4
e. 12

The edges of the triangleare x =0, y=0 and y=4-2x.

”J.x dVv = Iz Iz_zx ijdzdydx = IZ jz_zx[xz]);dydx = Iz Iz_zxxz dydx = jz[xzy]j)zx dx
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2. Forthe vector field F = (x2 — 22,32 — 22x,2> — x%y), compute V-V x F.

a. 4y —4x

b. (-2x+2z,-2y +2x,-2z+ 2y)
c. (—2x+2z,2y—2x,-2z+2y)
d. 64r?

e. 0 correctchoice

V-VxF=0 always for any F. However, in detail:

A
A

7 7 k
VxF= O dy 0, = (—=x? + 2zx) = jJ(=2xy + 1?) + k(=22 + 2yz)
2, 2

22, 12 2
XToytz yrorx m =Xty = (=x2 + 2zx,—p? + 2xp,—z> + 2yz)

VeV s F = 0y(—x2 +22x) + Oy (=2 + 2xp) + 0:(=22 + 2yz) = (<2x +22) + (=2y + 2x) + (=22 +2y) = 0
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3. Compute the mass of the half cylinder x?>+3? <9
with y>0 for-1<z<1 ifthedensityis p=y.

e. 36 correctchoice

We use cylindrical coordinates. p =y =rsin0  dV =rdrdddz
1 T 3 1 T 3
M = dv = in@rdrdddz = d in0do | r*d
[[[» Ljojorsm rdrdf d L Zjosm jor .
3

_ [Z];[—COSHJZ[%}Z ~ [2][2][9] = 36

4. Compute the y-component of the center of mass of the half cylinder x*>+3? <9 with y >0
for -1 <z<1 ifthedensityis p=y.

a. 9

b. ?—76[ correctchoice
8lx

C. —4
9

d. 2
9

e. 7

Me = [[[ypdv = ji] jo jz 12 5in20 rdr df dz = ji] dzjz sin%0 d jz P dr
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Which of the following integrals will
give the volume of the donut given in
spherical coordinates by p = sing.

e 27 psin
a. I ’ p?cosodpdodd
Jo

e 21 pl
b. [ [ ] sinpdpdpdd
Y0

2n e el
c. I sin@ p? cos ¢ dp do do
0

0 (U

27 e EsSing
. J j p?sinodpdeo do correctchoice
0 0“0

Qo

®

. jo jj ::w 1dpdpdo

v={[[1av= jz jo j:w p2sin g dp de db

. For the vector field F = (x3,y3,2°), compute ”_W .FdV over the solid sphere
x2+y?+22 < 4.

a. %n correctchoice

b. 8r2
c. 1672
d. 64r2

e. 0

-

Ve F =3x2+3y2 4322 = 3p2

”J._V) CFdV = Iz” IZ jz 3p? . p?sinpdpdpdd = jjﬂ ldOIZ sin @ do jz 3p*dp

5

— [2”][_005‘/’]3[ 3{[5) :|2 = [277][2][ 3 -525 :| _3 .5277t _ 32_3471
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7. For the vector field F = (—yz2,xz2,2%), compute fﬁ” -ds once around the circle
7(0) = (2co0s6,25sin6,4).

a. 2r

b. 4r

c. lér

d. 64r

e. 128~ correctchoice

F(#(0)) = (-325sin0,32¢c0s6,64) ¥ = (~2sinh,2cos6,0)

- 27 2 2
§F o5 = jo FG®)) -vdo = jo (645in20 + 64c0s20) db) = jo 6440 = 1287

0

8. Compute I F.ds along the straight line segment from P = (1,2,4) to Q= (2,-1,3) if
N P
F = (yz,xz,xy).

a. —14 correctchoice
b. -2

c. 2
d. 7

e. 14

Since F = _V'f where f=xyz, bythe Fundamental Theorem of Calculus for Curves we have

[UE-@ =[OV = 0)-AP) = @)DE) - (D) - -14



9. (10 points) Compute ” dxdy over the ’

diamond shaped region bounded by the curves
y=Jx, y=2J/x, y=x and y=2x.

2
HINT:Let u=2- and v= 2

X X

2

u _ Y x _ _ Y _ u _ U _u

VEXYSY Y=y =7 Sox=-5 »y=+v
Ox Ox 1 “u

J= Ou Ov — v |z - P2u| _ u
9 oy 1l —u v v V4
ou Ov Vo2

The boundaries are: y?> =xoru=1. y>=4xoru=4. y=xorv=1. y=2xorv=2.

The integrand is: x% = ﬁ So
JJ sy = I L Vo L dudy —f dvj Ldu=[v] ]’ = 2~ 1][In4~1n1] = In4

10. (10 points) Find the area of the parametric surface ]_é(u,v) = (u,v,uv) for wu?+v? <3.

N = i(=v) = ju) + k(1) = (=v,~u,1)
M| = rata T
A= ”|Z_\7|dudv = ” JvE+u? + 1 dudv

Switch to polar coordinates:

3
2 o3 2 4 1)
E jo jo 7 T rdrds = 223D - ) e RGa EO R SRRV .
0



11. (20 points) Compute j;(xzy)dx+(x3)dy

counterclockwise around the boundary
of the region between

the parabola y = x> andtheline y=9
in two ways:

a. Directly by parametrizing the curves.

P ) =) —-3<t<3 V=(1,20) F=02x3) =)
- > 3 513 6
e ds = TVt = 4g0 - 3|7 _ 2-3°
JPF ds jF vdt ~[_33t dt 5 =
L ) =(-9) -3<t<3 V=100 F=(0x)=092-)
_[ Feds= J'?“-th:_r 92 dr = 38" = 2.3
L -3 -3

§(x2y)dx+(x3)dy:jpﬁ'.dg’Jerfr.dg’: 2-536 _2,34:2,34<%_1> _ 8-534 _ 64518

b. By using Green’s theorem: ”(aa—g - ‘2—5) dxdy = §de + Qdy.
R OR

P=x Q=X %—%—523)62—)62:2)62

§(x2y) dx + (x*)dy = I: Jt; 2x2dydx = I:[2x2y:|jz dx = Ii3(18x2 — 2x*) dx
) R S I R A




12. (20 points)) For the vector field F = (—z2,x22,2%), compute ”% x F-dS overthe

P
paraboloid z =x?+y)? for z <4 with normal pointing down and out. Use the following steps:
The surface may be parametrized by

R(r0)=( rcos® , rsind , 2 )

a. Find the tangent vectors:
e, =( cos® sin@ , 2r )
ég=( —rsin@ , rcos® , 0 )

b. Find the normal vector:

N = i(=2r? cos0) — j(2r2sin@) + k(rcos0 + rsin20)

= (-2r%cos0,-2r*sinb,r)
Reverse orientation:
N = (212 cos0,2r?sin6,—r)
c. Compute the curl of F:

]

ik
VxF = Or 0y 0. |=1i0~-2xz)-7(0+2yz)+ k(z? + 22) = (=2xz,—2yz,22%)

z

S
S
w

—yz© xz° z

d. Evaluate %x]? on the surface:

Vx F(R(r,0)) = (-2 cos0,~2r sinf),2r*)

e. Compute the integral:

[[VxF-ds = jz jz Vx F e Ndrdo = jz” Jz(—4r5 c0520 — 45 $in%0 — 2r5) dr db
;

_ Iz”jz(_m)drde = 2a[r9]} = ~128n



