Name ID 1-12 /60
MATH 251 Final Exam Spring 2006 13 120
Sections 506 P. Yasskin 14 /10
Multiple Choice: (5 points each. No part credit.) 15 /15

Total /105

1. LetL be the line T(t) = (6+ 7t,-3—4t,5-2t). Find the equation of the plane perpenducular to
L that contains the point (3,-5,2).

a. 3x-7)-5y+4)+2(z+2)=0
b. 3(x-7)+5(y+4)+2(z+2) =0
c. 7(x-3)-4y+5)-2(z-2)=0
d. 7(x-3)+4(y+5)-2(z-2) =0
e. 6(x—-3)-3(y+5)+5z-2) =0

2. Find the equation of the plane tangent to the graph of z = xsiny at (xy) = (2, %)

_ 1 Fid
a. z= =x+,/3y-—*22-—+/3 -1
>X+J/3y 5 J/3

_1 T
b. z= =x+J3y—-—-— + 3
>X+/3y e /3



3. Find the equation of the line perpendicular to the surface xy+2z? = 6 at the point (1,2,2).

a. X=2+ty=-1+2t,z=4+2t
b. x=2+t,y=-1-2t,z=4+2t
C. X=2+ty=1+2t,z=4+2t
d x=1+2tty=2-t,z=2+4t
e. X=1+2t,y=2+t,z=2+4t

4. (x,yl)i—To,O)Xi/yz_—_Xyzy -
a. -2
b. O
c. 1
d. 2

e. Does Not Exist

5. The radius and height of a cylinder are currently r =10cm and h =6cm. If the radius is

3
increasing at dar - ﬂ and the volume is increasing at AV = 40r ﬂ is the height

dt min dt min
increasing or decreasing and at what rate?

a. decreasing at Zﬂ
min
b. decreasing at 4 ﬂ
S min
c. increasing at Zﬂ
min
d. increasing at 4 ﬂ
S min

e. The height is constant.



6. Han Duet is flying the Millenium Eagle through a radion field with density p = z(x+y). Heis
currently located at (-4,3,5) in galactic coordinates. In what direction should he fly to
decrease the radion density as fast as possible?

a. (-5,5,1)

b. (-5,-5,1)

c. (55,-1)

. (28,-21,35)
. (-28,21,-35)

o

D

7. Han Duet is flying the Millenium Eagle through a radion field with density p = z(x+y). Heis
currently located at (—4,3,5) in galactic coordinates and has velocity V = (0.2,-0.1,0.3).
What does he see as the time rate of change of the radion density?

a. 0.2
b. 0.2
c. 1.2
d. -1.2
e. 0.4

8. Find the volume below z = 2x?y above the region in the xy-plane bounded by y =0,
y=x*> and x=2

a 32
b. %
c. 128
d. 32

e. 5712



9. The graph of the polar curve r = /sin(9)

is shown at the right. Find the area enclosed.

a. l.2
b.1.0
c.0.8 ::::..". 7 }
-06 -04 -02 00 02 04 06

d. Z X
"3
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10. Compute J‘f’f:)_l) F.d& where F = (3x?,2y,1) along the curve

T(t) = (tcos(rt),t?sin(rt), t2 cos(rt)).
HINT: Note F =0f where f=x3+y2+z

a. 8
b. 9
c. 12
d. 15
e. 18



11. Compute §(Inx - 3xe¥)dx + (x?e¥)dy along the closed curve which travels along the straight
line from (0,0) to (1,0), along the straight line from (1,0) to (1,1) andalong y = x?

from (1,1) to (0,0).
a. 5-5e
b. 5e-5

c. 5—§e

S5a_
d.2e5

e. Diverges

12. Compute ”ﬁ .dS over the complete
oP

surface of the solid paraboloid
X2+y?<z<4

with outward normal, for the vector field
F=(3y3,x+y)

167
a. 3

32
b. =3
c. 16z
d. 32r
e. 48r

Original problem had F= (x3,y3,2) and no correct answer. Problem thrown out.



Work Out: (Points indicated. Part credit possible.)

13. (20 points) Verify Stokes’ Theorem
[[OxF.dS=§F.d8
¢ ac

for the vector field F = (-yz2,xz2,2%) and the cone

z= /x?+y? for z< 3 oriented down and out.

Be sure to check and explain the orientations.

Use the following steps:

a. The conical surface may be parametrized by ﬁ(r,@) = (rcosf,rsing,r).
Compute the surface integral:

Successively find: &, &, N, OxF, Ox ﬁ(ﬁ(r,e)), ” O xF.dS
C

Problem Continued



b. Parametrize the boundary circle d0C and compute the line integral.

Successively find: 7(0), V(0), F(7(0)), j;ﬁ-dé
ac

14. (10 points) Find all critical points of f(x,y) = xy - %x3 -y2 and classify each of them as

either a local minimum, a local maximum or a a saddle point. Justify your answers.



15. (15 points) Find the mass and

z-component of the center of mass
of the solid hemisphere

0<x< [4-y?-22

if the density is givenby 6 =3+z




