Name Sec 1-9 /54| 1lc /10
MATH 253 Exam 2 Spring 2009 10 /10| 1id /10
Sections 200,501,502 Solutions P. Yasskin 11a /10 | 11e /6

Multiple Choice: (6 points each. No part credit.) 11b 10 | Total 1104

1. Find the volume under z = xy? abovetherectangle 1<x<2 and 0<y<?2

a. 2
b. 4 Correct Choice
c. 6

d. 12
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2. (Non-Honors Only)  Compute I;jg[:xdzdxdy
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3. Compute IIIR zdV over the region R in the first octant bounded by y=9-x? z=2 andthe

coordinate planes.

a. 36  Correct Choice
b. 54
c. 72
d. 96
e. 108

[, z0v= (205 zeyocen= o aeyox=[ £ T ffa-symn= o[- ], =

4. Find the mass of the plate bounded by the curves
x=y? and x =4, ifthe surface mass densityis p = x.

a 2

3
c. 128
e. % Correct Choice

M = J'fzj'jzxdxdyz fz[x—;};zdyz J'fz(S—y%)dyz [8y_31,_g}2

5. Find the center of mass of the plate bounded by the curves
x=y2 and x =4, ifthe surface mass densityis p = x.

a. (x9) = (£.0)
b. (%9) = (2.0)
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7.

A styrofoam board is cut in the shape of the

right half of the cardioid r = 1-siné.

A static electricity charge is put on the board
whose surface charge density is given by pe = X.
Find the total charge on the board Q = [[pedA

a. 0
2
b. 3
C. % Correct Choice
8r
d. 3
16n
e. 3
B _ rnl2 (l-sing _ (2 [ 3 1-snd ez2 (1-sing)3
Q= [[pedA = J'_”/z IO rcosfrdrdg = J‘_E/Z[? cos@]o do = J'_”/z ~——3——cosfdd
Y € 1) S [ R
12 L, 127712 73

Find the volume of the solid above the cone z = /x? +y?

below the hemisphere x?+y?+ 22 = 4.

8
a. —3

8
b. 3 J2

16x
C. —3

d. 8?” (2-4y2)  Correct Choice

e. 8?”(2+\/§)

In cylindrical coordinates, the cone is z=r and the hemisphereis z= J4-r2.
They intersectwhen z=r = J4-r2, or r2=4-r2 or r=2.

v [Jav= [ vz = 2 [ ] ar = 20 7 (1A )
4-r)% 3 72 32 53 2)32
:Zﬂ[—T—% O =2n —ZT—‘/; _2ﬂ(_(:)3 )=%<8—4\/§>

In spherical coordinates, the coneis z=r or pcose = psing or ¢ =

and the hemisphereis p = 2.

V= [0V =2 [ [ psnoapooe = 2xl-coso ][ 5 | = 295 (= +1) =

0 0




8. Compute js_[;yexzdxdy. HINT: Interchange the order of integration.

a. %elﬁ

b. %(em ~1) Correct Choice  y~ |

C. %(1 - elf) N

d. -1

e S(1-eY "o 1 2 3 v

2

JoIyet axay= ([ yedydx= I;‘[%]ff”dxz 1fefax=[1e?]' = Llee-1)

9. Compute Is J.;/m J.;/m zcos[ (X2 +y?+ 22)2] dzdydx HINT: Convert to spherical coordinates.
a. %sin(4)
b. %sin(4)
c. %sin(lG)
d. %sin(lG)
e. % sin(16)  Correct Choice

IZ j({m IO“ oy zcos| (x2 +y? + 22)% | dzdy dx= J'Z/Z J'Z/Z J'Z pcos(p) cos(p*)p? sin() dp dp 0
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Work Out: (Points indicated. Part credit possible. Show all work.)

10. (10 points) Compute ”ydxdy over the diamond 5
shaped region bounded by the curves 4
y = 4x y= % y = % y = % 3

HINT: Let u?=xy and v?= % Solve for x and .

The boundaries are: 0

u=xy=1 or u=1 U’ =xy=4 or u=2

v2=%=4 or v=2 v2=—§(/=—£110rv=—%
usv (xy)(x) =y v (xy)(y) X So x=+v y = uv
o(x,y) \1/ v 2
— y — —_ u _ _ uv — u i i =
J= ‘ auwv || zu u| 7 ‘_v vl ‘ aTE The integrandisy = uv.  So

”ydxdy= ”deudv= ”uvz—\}J dudv= I]zjz_[iZUZdudv= [%‘JS]Z |:v:|\2rﬂ2

- (§-8)6-1)=7



11. Consider the surface, S given parametrically by
R(p,q) = (%p%q%pq} for 0<p<3 and 0<qg<2

a. (10 points) Find &, &, N, and |N| Simplify |KI| by looking for a perfect square.

A

Tk
&=/(p 0 0
€ =0 29 p

N = 8, x & = 1(-292) - j(p) + k(2pa) = (=292, —p2, 2p0)
|N| = \/(‘2(12)2 +(-p2)° +(2pa)? = Jaq* +p* + 4p22 = [(p2 +202)° = p? +2q?

b. (10 points) Compute the surface area of the surface, S
HINT: A= [[1dS

3
2
dg = (9+6q?)dg
=0

A= [[|N|dpda= [ [*(p?+20?)dpdq= jj[%a +2pq2}
p

= |:9q+2q3:|z:0 = (18+16) =34 OR

g=
= _|+_16p :(|8+ |6) —,34



Recall R(p,q) = (%pz,qz,pq) for 0<sp<3 and 0<qg<2

. (10 points) Compute the mass of the surface, S if the surface mass density is p(X,y,2) = z
HINT: M= [[pds

M = [ [p|N|dpda= " " pa(p? + 20?)dpdq= j[ +pg T dq = I(Slq +9q )dq
p=0

_[ 8l 99" ® _/s1 _ 153
‘[TJ“T qzo-(7+36)‘7 OR

N 2
M = [ [p|N|dadp= [’ [ pa(p? + 20?)dqdp= jz[ p32q2 - 22q4 } dp= [ (20° + 8p)dp
q:

[P 4]’ = (8L _ 153
—[2+4pl)=0—<2+36)— 2

. (10 points) Compute the flux through the surface, S of the vector field F= (2x,2y,2) if the
surface is oriented down and out.

HINT:  Flux = jjﬁ .ds

—

N = (-202,-p2,2pg) is up and in. Reverse it. N = (292, p2,-2pq)
F = (2¢,2),2) = (p%,202,p0)
- - 23 23
Flux = [ [F - Ndpda= [ [ (20%4? + 2p%q? - 2pq?) dpdq= [ [ 2p?q?dpdq

{5 ][$],-20) -

0 0

. (6 points HONORS ONLY) Find the equation of the plane tangent to the surface,S, at the point
where (p,q) = (2,1).

Rip.a) = (2p2a2pa) N = (-202,-p2 2pq)

P=R21) =(212 N=(-2-44 N-X=N-P

—2X—4y+4z=-2(2) -41)+4(2) =-4-4+8=0
X+2y-2z=0



