Name Section 1-8 148
MATH 253 Exam 2 Fall 2012 9 12
Sections 201-202 Solutions P. Yasskin 10 /20
Multiple Choice: (6 points each. No part credit.) 11 20

Total /100

3,3
1. Compute IOI 4x2 dx dy.
y

e.

81
72
60

. 48

32

Correct Choice

3

3

SOLUTION: jzjj4x2dxdy= IS[M—;T dy — jz36—4y—33dy= [36y— y_“} _ 108-27 - 81
Xy

2. Which of the following is the polar plot of r = cos(36)?

«~Correct Choice e.

0

SOLUTION: (c) is the rectangular plot of r = cos(309).

positive loops and 3 negative loops which retrace the positive loops with r = 1 when 6 = 0.

(d) is its polar plot because there are 3




3. Find the mass of a triangular plate whose vertices are (0,0), (1,0) and (1,3), if the density is
p = 2X

a. 1
b. 2  Correct Choice
c. 3
d. 4
e. 5

SOLUTION: M = ”,adA: I:sz2xdydx= j;[2xy]§§0dx: I;6x2dx= 26 = 2

4. Find the x-component of the center of mass of a triangular plate whose vertices are (0,0), (1,0)
and (1,3), ifthe densityis p = 2x

1

a. 7
1

b. 5

C. % Correct Choice
3

d. 5

e. 3

SOLUTION: My = JIXpdAz J'(l)J'SXZXZddeZ I;[szy]izodx = I; 6x3dx = [%x“*]; = %

v Vy 31_3
x= 22

M 4

5. The surface of an apple is given in spherical coordinates by
p = 3—-3cosp
Its volume is given by the integral:

a4 Vo J.Zﬂ J-;r/Z J~Z—3005q; 1dpd(pd0
b. V= jZ”j:j:mldpd(pde

c. V= J'zﬂ IZ/Z jj%os{p p?sinpdpde df

2n em 3-3C0SQ . .
d. V= J _[ J p’sinpdpdpdd  Correct Choice
0 0“0
2r pm 1 .
e. V= J' I J' (3—3cosp)p?sinpdpde df
0 0“0

soLuTion: V= [[[dv= jj"j;jj3°°s“’ngn<pdpd¢de



6.

Find the area inside the circle r = 4cos0

and outside the limacon r = 1+ 2cos6. y
a. 4r—- /3
5, 43 :
b F+
C. 2+ ﬁ
2

d. =& _ J3 Correct Choice

3 2
e. 2r-— 73

SOLUTION: Find the angles of intersection: 4cosf = 1+ 2cos6f cosf = % 0= J_r%

/3 4cosf nl3 nl3
A=[[1da=2[" [ 1rdrdo = [ r2yie do = [ 1600s%0 - (1+2c0s0)%do
0 0 —r/3

14+2cosf 1+2cos6

/3 3
= I 16¢0s%0 — (1 + 4cosf + 4c0s?0) dh = _[ 6(1+ cos(20)) — 1 — 4cosfd
0 0

73
= I 5+ 6c0s(20) — 4cosfdd = [560 + 3sin(20) — 4sing]3? = ST | 3g§n2E _4§n L
0

_57‘[ EUE \ _57.[ \
3 2

2 3 2

Hyperbolic coordinates in quadrant | are given by u = g and v = /yX.
So the area elementis dA = dxdy=

—2% dudv

27 dudv  Correct Choice
—24 dudv

2+ dudv

23—; dudv

e o T o

o

SOLUTION:  uwv=y f=x x=3% y=uv

o(x,y) Vv Vv
GXY) | _oN dA=2¥ dudy

o(u,v)

=V
oxy) _ | u? -V _V _ 5V -
a(u,v) 1 u-u u
u



8. If f=sn(x-y), then V.Vf=

SOLUTION:  Vf = (COS(X—Y),—COS(X—Y))  V-Vf=—sin(x—y)—snx—y) = —2sin(x— )

® 20 T

2sin(x-y)

-2sin(x—-y)  Correct Choice
2cos(X—Y)

—2C0S(X —Y)

0

N

9. (12 points) Determine whether or not each of these limits exists. If it exists, find its value.

a.

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

im XY
(xy)—(00) X8 + 3y3
SOLUTION: Straight line approaches: y = mx

Y im3mX® _im_3m’x_ _ _0_ _

im —2— = =
v x6+3y3  x-0x8+3m3x® x-0x3+3m* 3m3
X—

Quadratic approaches: y = mx

2\/2
XY™ im M i _3m L im0

im = m
y-me X8 +3y®  x=0 x6+3m3x8  x-0 1+3m3
x—0

Limit does not exist because these are different.

2
. X
lim %
(xy)—(00) X* +Yy

SOLUTION:  Switch to polar: x=rcosf y=rsing

2 .
. X . 2 2 . .
lim Y - lim £CsOr7Sn _ jim rcosgsing = 0
(xy)—(00) X* +Yy r—0 r r—0
0 arbitrary 0 arbitrary

because r — 0 while cosfsin?d is bounded: -1 < cosfsin?d < 1.



10. (20 points) Compute '”_V) xF -dS$ for the vector field F = (yz-xz22) over the cone
z=9- /x2+y? for z>5 oriented down and in.
Note: The cone may be parametrized as ﬁ(r,@) = (rcosf,rsing,9—r).

A

T 7k

SOLUTION:  VxF=|a, 8, &, |=10--x) -)0-y)+k(-z-2) = (x,y,~22)
yz —xz 2

(VxF)(R(,0)) = (rcos,rsing,—2(9-r)) = (rcost,rsing, 2r — 18)

i J k
& =|( cosf snoe -1)
€ =| (-rsngd rcosd 0)
N = 1(0—-rcosf) — jJ(0-rsing) + f((rcosze ——rsin?g) = (rcosf,rsind,r)  up and out
Reverse N = (-rcosf,-rsinf,-r)  now down and in
V xF N = -r2cos?0 — r2sin20 — r(2r — 18) = —3r2 + 18r 9-r=5 r=4

— — — 2w 4
[[VxF-dS=["[ -ar2+18rdrdo = 2x[-r® +9r2J5 = 27(-64 + 144) = 160z
0 Y0

11. (20 points) Compute “-J-_V) .EdV for the vector field F = (x3,y3,x%z+y?z) over the solid region
below the paraboloid z=9-x?-y? and above the plane z= 5.

SOLUTION: V-F =3x+3y2+x2+y2 = 4(x2+y?) =42 5=9-r2 =2

“-J-_V’ .FdV = Izﬂ Ijjjf24r2rdzdrd9 =2r jz[4r3z]z;2dr =2r jz4r3(4— r2)dr
- 87r[r4— f—g}z - 87r<16— %) - 1287r<1— %) - 1%r



