1-9 145

Name ID 10 /15
MATH 251 Exam 2 Spring 2006 11 /10
Sections 506 Solutions P. Yasskin 12 /20
Multiple Choice: (5 points each. No part credit.) 13 /15

Total /105

1. Compute ”xyzdxdy over the region bounded by x=y? and x=4.
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outer y-integral -2<y<?2

y <
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2. If F=(x&y272z), compute IHE-FdV
over the solid hemisphere 0<z< /4-x%-y2.

a. % Correct Choice

64r

b. 15

32r

¢ 15
320r

d. 3
6407
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e.

O+ F = 0x(x22) + 0,(y2) + 0,(2%) = 22 + 72 + 372 = 572
In spherical coordinates:  dV = p2sinpdpdpdd [+ F = 5p?cos?ep
m O.FdV = J.sn J.Z/Z J.z 5p?cos?p p?sinpdpdp df = Jjﬂ do _[;/2 cos?p sing dep J.z 5p*dp
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3. Compute H%dA over the region inside the

circle given in polar coordinates by r = 2siné.

n
a
n
b. 5
c. &
d. 2= Correct Choice

e. undefined

r=0

[[Laa= [T L rdrdo = jg[ﬁ}mde =[T2dp =[] =2

4. Find the mass of the solid inside the cylinder x?+y? =4 between z=0 and
z=3- /x?+y? ifthedensityis &= /x*+y2.

T
a. 7
T
b. >
c. &
d. 2n

e. 8r Correct Choice

In cylindrical coordinates: dV =rdrdddz o6=r z=3-r
= [0y = [ L[ rvdzore = 2 [eazgen =25 -

= 2;:[.&%}2 = 2n(8—4) = 8

5. Find the zcomponent of the center of mass of the solid inside the cylinder x?+y? =4
between z=0 and z=3- /x?+y? ifthedensityis & = /x*+Yy?2.

T
7T

b. 5

C. % Correct Choice
5

d. —gzﬂ

e. Z

Myy = ” z5dV = J'zﬂj'sj.z_rzrrdzdnﬂ = 27rj.§[r22—2}3_;dr = ﬂfzf2(3— r)?dr

- [%2(0_ 2 - 3_ 6r? 5 - 32n
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6. Compute Izjjexzdxdy

11 _ a2
a. %(1 e?)
1.2
b. %e
1 (a2 —
c. %(e 1)
i v
d. 5 €
e. %(e4 -1)  Correct Choice
20T
) 2 y T
You don't knowj'eX dx 1541
Reverse the order of integration: 1
10T
Plottheregion 0<y<2 y<x<2 !
Observeitisalso 0<x<2 O0<y<sx 05T
00 : : :
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7. Compute §IE .d& for the vector field F = (-y,x) along the curve T(t) = (sintcost,sint) for
O<t<nm HINT: FactorF .V.

Y4
a. 7
b. % Correct Choice
c.
d. 2
e. 4r

V = (cos’t - sin’t,2sintcost)  F(F(t)) = (-sin,sintcost)
F .V = —sint(cos?t — sint) + sintcost - (2sintcost) = —sin2tcos?t + sint + 2sint cost
= sin®t + sintcos?t = sin’t

§F-ds=["F.vdt= [ sntat= [ 1= g = [L_sn2]" -

P el



8.

9.

If f=sin(xy? compute LCJ-LIf.

0

sin(xy2)(-y*z%,x°2%,-x?y?)

sin(xy2)(-y?z?, -x?z?,-x°y?)

—-(y?z%2 + x?22 + x?y?)sin(xy  Correct Choice
—(y?z% — x22% + x?y?) sin(xy2)

® 20 T

Of = (04f, 0yf, 0.F) = (yzcos(xy2), xzcos(xy2), xycos(xy2))
01 - Of = ax(yzcos(xy2)) + d,(xzcos(xy2)) + d,(xycos(xy2))
= —-y?z2s8in(xy2 — x222 sin(xy2) — x2y?sin(xy2)

Find the area of the polar ice cap given in

spherical coordinates by 0< ¢ < %

0
given that the radius of the earth is 4000 miles. :
HINT: Parametrize the piece of the sphere ' St
and find the normal vector. WHH:*
\f‘-#- \\

a. 40002z(2-,3)  Correct Choice

b. 40002(1— g)

4000%(2-3)

d. 400027r(1 - %)

o

e. 4000%x

R(p,0) = (4000sing coso, 4000singsing, 4000cos¢ )

A

i i k
€, = | 4000cos¢pcosf 4000cospsing —4000sing
€y = | —4000sinpsind 4000sin¢g cosf 0

N = (40002 sin2p cosf) — j(~40002 sin2p sinf) + k(40002 sing coseg cos?0 + 40002 sing cose sin?0)
= (4000?sin?p cosf, 40002sin?psing, 40002singcose)

|N| = 40002\/(Sin2(/) cosf)® + (sinZp sin)® + (singp cosg)? = 40002sing
A= [[ds= [[|N]dpde = 40007 jf) j;’es'ngodq) do = 4000%(2x)[- cosp]F® = 40002z (2 - J3)



Work Out: (Part credit possible. Show all work.)

10. (15 points) The average of a function f onacurve C is f,,. = %Icfds where L is
the length of the curve. Find the average temperature T,, on the curve

r(t) = (t,tz,%ﬁ) between (0,0,0) and (1, 1%) if the temperature is T = xy? + 3yz

The velocity is V= (1,2t,2t2) V| = J1+42 +4t% = (1 +2t2)% = 1+ 22

Thelengthis L= 1ds=['pldt=['(1+2?)dt= [t+%t3}; =1+2=3

On the curve the temperature is T = xy? + 3yz = ()(t?)° + 3(t2)(%t3) =3t
_ _[? 5 2 — iﬁ 6_1:8 ! = l g = i

[ Tds=[ TNdt=[ 3t (1+2t)dt—[ L. 6l }0 1+3=2

So

11. (10 points) Compute mxdv over the triangular pyramid with
vertices (0,0,0), (1,0,0), (0,2,0), and (0,0,4).

The boundry planesare x =0,y =0,z=0,and z=4-4x-2y
When z=0theedgeis4-4x-2y =0o0ry =2-2x

J.H xdV = _[; j(z)_zx jg_4x_2y x dz dy dx= j(l) IE_ZX[ xz] T Gy dx= _[; j(z)_zx X(4 — 4x — 2y) dy dx

z=0

1 2= . ]
= .[o J.o (4x — 4x% - 2xy)dy dx = J.0[4xy— 4x2%y — Xyz]szgxdx

= I(l)(4x(2 = 2X) = 4x3(2 - 2x) = X(2 - 2x)?) dx

— [(Yay — ay2 Ay = [ o2 — 831 v4] = o_8 -1
—IO(4X 8x +4x)dx—[2x 3 +x}0—2 3+1—3



12. (20 points) Consider the saddle z = xy
which may be parametrized by E{(u,v) = (u,v,uv).
Compute ”ﬁ xF.dS for F= (-yzxz,0) over the

piece of the saddle with 0<x<2 and 0<y<3

with normal pointing up.

HINT: First compute each of the following:
OxF, 0 Xﬁ(ﬁ(u,v)), 8, 8, N, OxF-N

A

T 5 k
OxF=| 8 9y 9, | =1=x)-jy) +kz--2) = (-x-y,22)
-yz xz O

O x Iz(ﬁ(u,v)) = (-u,-v, 2uv)

T 5 k . A
8, =110 v N =86, x8 =1(-v) - j(u) + k(1) = (-v,—u,1)
8&=|01u
O xF.N=uv+vu+2uv = 4uv

OxE.dS= [ auvdudv= [*2udu[>2vdv = [u?]3v?]® = 4.9 = 36
0J0 0 0 0 0



13. (15 points) Compute H % dxdy over the diamond shaped region R bounded by

R

y=% V=%  YEIX Y=

FULL CREDIT for integrating in the curvilinear
coordinates (u,v) where u?=xy and Vv?= %

(Solve for x and y.)

HALF CREDIT for integrating in rectangular coordinates.

1
‘]:Ha(xiy)H: v ? :|M——M|:A
o(u,v) v V V
v u
xy=l=u=1=u=1 Xy=4d=uw=4=u=2
%=1:>v2:1:>v:1 %:QzVZ:QzV:B

_U % dxdy= _[ijjv2 2—\,“ du dv= 2jjj‘iuv du dv

R
5] (5], A3-3]3-3]-

y |
So: 1<sus<?
So: 1<v<3



