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Name ID 9 /115
MATH 251 Exam 2 Fall 2005 10 /120
Sections 503 Solutions P. Yasskin 11 /10
Multiple Choice: (6 points each. No part credit.) 12 /10

Total /103

1. Find the volume of the solid under z = 2x?y above the region in the xy-plane
between y=x and y = x%.

a. 32—5 Correct Choice

35
b. 1%
e. ﬁ
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V= ” 2x*ydA = Io sz 2x*ydydx == Iol:x Y ]y:xz dx = Io(x x°)dx |: S 7 :|x:0

_1_1_7=5_2

5 7 35 35

2. Compute H sin(x?)dxdy over the triangle with vertices (0,0), (J7,0), (J7,J7).

Correct Choice

T

T

20009
p—

You must do the y-integral first because you don’t know the antiderivative of sin(x?).
Theedgesare y=0, x=/n, y=nux

JT px Jr X Jr
” sin(x?) dxdy = j j sin(x2) dydx = j [ysin?) ] dx = j xsin(x2) dx

0 Y0 0 y=0 0
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3. Find the area of the heart shaped
region inside the polar curve r = |0|.

3

yal
a. %
b. ”73 Correct Choice
473
c. -
873
d 3
1673
e. :

Double the upper half:

a=2[[1a4 =2j:jjrdrd9=2j2[g—2]e_ode :2]2(%2)619:2[%]:_0 - %3

4. Compute ”_[ V.FdV on the solid cylinder bounded by

x2+y2=9, z=0 and z=5 forthe vectorfield F = (x3,3%,2(x2 +?)).

451

907

3607

8107  Correct Choice
9007

2000

V.F=3x2+32 +x2 +)2 = 4x? + 4)? = 472

[[[v-Far- IZ jzjz 4 rdrdodz = 522 r*] =810z

r=0




5. The solid hemisphere 0 <:z< /4-x*-)? hasdensity ¢ =z Find the total mass.

® 2000

/2

T

2T

47 Correct Choice
8

In spherical coordinates, 6 =z = pcosp and J = p’sing.

M = ”IpdV: jzﬂ IZ/Z jzpcosq)pz sinpdpdpdd = 27r|:pT4:|2 |: sir;z(p :|ﬂ/2 =4r

p=0 =0

6. The solid hemisphere 0 <z < /4-x*-)? hasdensity 6 =z

Find the z-component of the center of mass.

NI

a.
b.

C. ——

Correct Choice

- HIZPW: Iznjz/zIzP2C052¢stin¢de¢dO = 27{%5}2 [ —Cgs%p J”“ _ %n

p=0

My _  64n  _ 16
M — 15-4r 15




Compute j J1+x2+y*ds along the spiral

#(t) = (tcost,tsint) from (0,0) to (2x,0).

3

a. 7+ ”T
b. 27+ 87373 Correct Choice
(1 + 472)?
3
q 2(1 + 472)*?
) 3
(1+472)"% -1
3

V = (cost — tsint,sint + tcost)

—~

V) = J(cost —tsin?)? + (sin + tcost)? = yJcos2t + 12 sin?f + sin’t + 2 cos?t = 1+ 12

J1+x2+y2 = J1+2cos?t+ 2sin?t = J1+ 72

f,/l +x2+y? ds = Iz” J1+22 V|dt = jz” J1+172 Yt = Iz”(l +12)dt

_ ﬁT”: 87
|:l‘+3 . 27 + 3

. Compute jydx—xdy along the spiral 7#(¢) = (tcost,tsint) from (0,0) to (2x,0).

a. %’TS Correct Choice

3
b. —43” 3
c. 27[—3%8%
d. 43L3
e. 8%

~"ya’x—xa’y = jﬁ'a{?: Jﬁo?dt

where F = (y,—x) = (tsint,~tcost) and v = (cost — tsint,sint + tcost).

oD — : : 2 0in2f 2 a0t — g2
F «v = tsint(cost — tsint) — tcost(sint + tcost) = —t-sin“t — 1 cos“t = —¢

2
T —8n’

J.ya'x—xdy:—J.iﬂtzdl‘:_—t3 . 3

3




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

. (15 points) Compute ” y? dxdy over the diamond shaped region R bounded by

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

(Solve for x and y.)

HALF CREDIT for integrating in rectangular coordinates.

2 _ 4,2
u? = xy uvs =y x=4
f— 2 f—
~ x P y =uyv

v
1
‘ 5(xy)H v L) 2u
o(u,v) v v v
w=1l=2u=1=>u=1 w=9=>u’=9=>u=3 So: 1<u<3
L ol=v=1=v=1 Y -4=12=4=v=2 S0 1<v<2

_” y* dxdy = I?J? u*v? 27“ du dv = ZI?I? wv du dv
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10. (20 points) Consider the hemispherical surface

S e

which may be parametrized by
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I_é((p,O) = (2sin@cos6,2sinpsinf,2cos Q).
Find each of the following:

a. (2 ptS) ¢, = (2cospcos, 2cosgsinf, —2sing)
b. (2pts) ¢y = (-2singsind, 2singcosd,  0)

c. (3pts) N = i(4singcosf) — j(—4sin2gsin6) + k(4 sin @ cos  cos26 + 4 sin @ cos ¢ sin26)
= (4sin’¢pcosf,4sin*@sin@,4sinpcos @)

d. (2pts) |N| = [16sin*pcos?0 + 16sin*psin®0 + 16sin’p cos’¢

= 4 [sin*p + sin®pcos’p = 4sing

e. (5 pts) The total mass of the surface if the surface density is 6 = z.

/2

M=[[6ds = [z|N|dpdb = jz Z/ZZCOS(p4sin(pd(pd9 — 278 % :_0 ~ 8

f. (6 pts) The z-component of the center of mass of the surface if the surface density
is 0=z

/2

My = [[z8ds = [[ 22 |N|dpdb = jz 4cos’pdsingdpdd

/2
_ 32x

3

—cos’p

=2m+16- 3

=0

.My _ 30n _ 4
M ~ 3.8t 3




11. (10 points) Consider the vector field F = (=3,%3,z(x> +1?)) on the hemispherical
surface of problem 10. Find each of the following:

A~
A

i ] k
a. 3pts) VxF=1| o, &, 0-
- x (P +)*)z

= i(2yz) = j(2xz) + k(3x? + 3y?) = (2yz,—-2xz,3x% + 3)?)
b. (2pts) VxF(R(p.0)) =

= (8sin@cos@sinf,—8sin g cos ¢ cosd,3 « 4sin’p cos?0 + 3 - 4sin’psin?0)

= (8sin@cos@sinf,—8sin ¢ cos ¢ cosH, 12sin’¢p)

c. (5pts) .”V x I + dS with normal pointing up.

-

From problem 10, N = (4sin’pcos0,4sin’¢sind,4sinpcose)  which points up.
[[vxF-dS=[[vxF-Ndpdo

= ”(32 sin®¢ cos ¢ sinf cos@ — 32sin3p cos psin@cos + 48sin’ cos ) dp do

2 pm/2 in4 /2
=48 [ “sin*peospdpdy = 48 .271[ Sin_¢ J — 24
0 Yo 4,

2 2
12. (10 points) A bowl has the shape z = al ;y for z<3.

The bowl is filled with liquid of density p = 12 —2z.
Find the total mass of the liquid.

M = I”pdV: jzﬂ IZ 1?2/3(12 —2z)rdzdrdd = 2n IZ[l2Z—ZZ:|j_r2/3 rdr

= 271}2[(36—9) - (4r2 ~ %)err = 2ﬂjZ[27r—4r3 + %}dr

o[ 2= s %I’_O = 2n( 2 —81+2L) = 1087



