Name

MATH 221

Section 503

Multiple Choice: (5 points each. No part credit.)

1-13 /65 15 /10

Exam 2 Fall 2009
14 /15 16 /15

Solutions P. Yasskin
Total /105

1. Compute j(z)_[:(Syzdydx

a. 8
b. 12
c. 16
d. 24
e. 0

Correct Choice

2

jzj‘:( 3y2dydx = Is[y3];_xdx = js(x3 - (-x)®) dx = Is 2x3dx = [X%] =8

x=0

2. Compute Isjjynsn(nx3)dxdy HINT: Reverse the order of integration.
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Correct Choice
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Jol oy msintex®)dxdy= [ [ msin(me)dyx

_[j[n sin(zx3)y] ;(:20 dx = .[(3) ax?sin(zx3) dx

__1 3 3—__1 i :;
3 cos(mx )|O =3 cos(27r) + 3 cos(0) 3




3. Find the area inside the circle r = 2cosé
but outside the circle r = 1.

T _ecos
a. 7 ~Cosg
2 2
b. -+ oS-
c. Z +sn2%  Correct Choice
3 3
2n _Gn L
d. 3 ~sng
2n , Gn L
e. G- +snZ

_ -1 T T
2cosf =1 = c030—2 = 60 373

A=[[10a=[" [**rdrdg = [ [%} =y a0 =1 [™ (4cost6 - 1)
do

-nl3

_ 1 (™ (41+00529 )

-1
=5 J' (1 + 2c0s20)do

2 -r/3
-1 n/3 -1 2 1 2
-7[9“‘”29]9:-”/3‘5(% sin e’f) 3(-% +sn=5")
A(gee o) - ok

—y2
4. Compute J'zj.;/ﬁ e dydx  HINT: Switch to polar coordinates.

a. %ez
b. %e“
c. %(ez—l)
d. %(e“—l)
e. %(e4 -1) Correct Choice
y2
2 \/m X2+y2 _ w2 2 rz
1 _[OIO e dydx—_[0 Ioe rdrdo
(2 1a2]? = & (et —
L =151 3¢ i|0 &~
0 1

XN A



5. Compute the mass of the solid cone /x? +y? < z< 4 if the volume density is p = z

a. 4r
b. 8r
c. 16n
d. 327

e. 647  Correct Choice
M = Ijjpdv _[ _[ j zrdzdrd = 27rj [%]:rdr=2n_[:r(8—r—22)dr
=onf 42 - L ] = 2n(43 %) = 2143(1- 1) = 64
=
6. Compute the center of mass of the solid cone /x? +y? < z< 4 if the volume densityis p =z
a (00,2

b. (0 0, 16) Correct Choice
c. (0,0 10247r )
- (

d. (0,0,

10247r)
e oo,g)
HIZpdV j”z?rdzdroe 2nj [ } 2nj4r(%—%)dr

- My _1024r 1 _ 16 G — o
Z=-M =75 i~ 5 By symmetry x=y=0
7. Find the average value of the function f = ﬁ over the solid region between the two
Xe+ys+z
fdv
spheres x2+y?+z2=1 and x*+y?+z2=4. HINT: f = jjjjjjldv
3
a
5
b. 5
C. % Correct Choice
d. 4r
e. 8r

([[fav = jojzjf #pzsinq)dpdﬁd(o = [-cosp ] (2n)(2-1) = 4r

— _A 3_& 3:@ :47r_3:§
[l[1dv = Volume = 272° - 2n1° = LEx  f,, = 0= =3



10.

9 4
HINT: Elliptical coordinates are x = 3tcosf, y = 2tsiné.

a. 6rsin(l) -6
b. 6zsin(l)  Correct Choice
c. 6r — 67 cos(1)

X2 y? C . X2 y?
Compute ” cos| -— + =— | dxdy over the region inside the ellipse 5 T T 1.

d. —6rcos(1)
e. 6rcos(l)
3cosf  2sind
J= ‘ oxy) | _ = |6tcos?0 + 6tsin?d| = 6t assumingt = 0

ot,0) | || -3tsing 2tcosd

X2 . ¥® _ (3tcosh)® . (2tsing)?
4 9 4

9
2 2 2r 1 . .
] cos(% + VT) dxdy = jo jo cos(t?) 6tdtdh = 2z3sin(t2)|} = 6z sin(1)

=t2<1 O<st<1

Compute j((f))z) xds along the parabola y = x?> parametrized as T(t) = (t,t?).

a. 1—63 Correct Choice

9
b. 7
c. 2L

4
d. -L(1792-1)
12

173/2
12

v=(1,2t) [N =J1+42 x=t

J2
(VZ2) . _ (42 2 > [ @+an* 13
.[(0,0) xds—_[o ledt—_[O t/1+4t2 dt = o O =3

Compute (22) Of -d$ for f=xy alongthe parabola y=x2 parametrized as T(t) = (t,t2).
(0,0

a. 2

b. 2J/2  Correct Choice

c. 4

d. 42

e. 8

v=(L2t) Of=(y,x) =(@t%t) Of-V=t2+2t2=23t2

22 ¥ . 7 "
J.((O’O))ﬁf-d—s'zj.o Of - vdt = -[0 3t2dt = |:t3:|02 =23



11. Compute J'IE .dg for F = (-y2,x2,2%) counterclockwise around the circle X2 +y? = 4 with
z=4. HINT: Parametrize the circle.

a. 64

b. 128

c. 64r

d. 1287  Correct Choice

e. 256n

7(0) = (2c0s0,2sin0,4) ¥ = (-2sn0,2c0s,0)  F(F(0)) = (-32sin0,32c0s0, 64)
F(F(6)) -V = 64sin% + 64c0s29 = 64 [F - dfé= E”ﬁ .Vdo = j§”64d9 = 1287

12. Compute J'_U O.Fdv for F = (xy?,y2,2@) over the solid hemisphere x2 +y2 + 72 < 25 with z > 0.

125
a. 37
250
b. =3 b4
500
C. =37
d. 12507 Correct Choice
e. 2500x

O.F =y2+22+x2 = p?
- _ (ml2 2n 5 . _ nl2 p5 5 _ _
m-ﬁ Fdv = .[o .[0 .[o p?p?sinpdpdidey = |:—COS<p:|0 (27r)|:?:|0 = 2754 = 12501

_ _ _ N\ \y\ ttr2/
13.  Which of the following vector fields AL WVE VR S B A 4
. KRR WD 4d 91 7 2>
are plotted at the right? B
a. (Y24
b. (=y?4x)

c. (4x,y?) Correct Choice
d. (4x,-y?)

e. (4xz4y)

All of the vectors in the plot have a positive y-component. This only happens for vector field (c).



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

14. (15 points) Find the volume of the largest box such the length plus twice the width plus three times
the height is 36.

Maximize V = LWH subject to the constraint g =L +2W+ 3H = 36.

Lagrange Multiplier Method

OV = (WH,LH,LW)  Cg = (1,2,3)
The Lagrange equations are L[V = Ag or

WH= A W—L
LH = 2WH )
LH =24 = =
LW = 3WH H:L
LW = 34 3

whereweuse H#0 and W# 0 togive a maximum volume.

Plug into the constraint: L + 2(%) +3(%> =3L =36

L=12 W==6 H=14 V=12.6-4=288
Eliminate a Variable Method:
L=36-2W-3H
V = WH(36 - 2W - 3H) = 36WH — 2W?H - 3WH?

Vw = 36H -4WH-3H? = 0 - 36-4W-3H =0

Vi = 36W-2W? -6WH =0 36-2W-6H =0
whereweuse H#0 and W# 0 togive a maximum volume.

+ = + =
AW+ 3H = 36 _ 8W+6H =72 BW=36 — W=6

2W+6H = 36 2W+6H = 36
6H=36-2W=36-12=24 = H=4
L=36-2W-3H=36-12-12 =12 V=12-6-4 =288

15. (10 points) Find the area of the surface ﬁ(p, q) =(Ep+9’p-g’)for0O<p<3and0<qgc<2

A

T 7 k
p=1(1 1 1)
a=| (0 29 -2q)

|N = J1602 + 402 + 402 = J24q

A= [[ads= [[|N|dpda= [ [} v2Eadpda= J2a[p]i[ & | = 6028 = 1276

2
0



16. (15 points) Compute _UP OxF.dS for F = (-yAx22%) overthe paraboloid z=x2+y? with
z < 4, oriented up and in, and parametrized by ﬁ(r,e)) = (rcosf,rsing,r?).

A

1 7 k
OxF=| o, o, 9, | =10-2x2 - j(0--2y2) + k(- -22) = (~2xz,-2yz222)
-yz? xz2 28
(ﬁ x ﬁ) (ﬁ(r,@)) = (-2r3cosh, -2r3sing, 2r4)
i j ok
&= (cos® snd 2r)
€ = | (-rsind rcosd 0)

N =8 x 8 = 1(0 - 2r2cosf) — j(0 - —2r2sin@) + K(r cos? — —r in29) = (-2r2cosf, —2r2sind,r)
N is correctly oriented up and in.

O x F«N = 4r5cos?0 + 4r5sin20 + 2r5 = 65

z=r?2<4 = r<2

OxE.dS= [ [P0 xE.-Ndrdg = [ [*6r5drds = 2¢[r]? = 128x
P 0 Jo 0o Jo 0



