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Multiple Choice: (4 points each. No part credit.)

1. Find the angle between the vectors U = (12,-3,4) and V= (2,1,-2).

a. %
b. %
c. %
d. 2L
e. cos‘%%)

2. If U points DOWN and V points NORTHEAST then UxV points

NORTHWEST
SOUTHWEST
SOUTHEAST
uUP

WEST

® 2 0 T 9

3. Find the point where the lines (x,y,z) = (3—-t,2+t,2t) and (x,y,2) = (-1+2t,5-t,3+t) intersect.

At this point x+y+z=
17

@

They do not intersect.




4. For the curve T(t) = (t?,2t,Int), compute

a ( -1 —2t 2t2 )

' 2t2+1'2t2+1'2t2+1
-2t 2t2

22+ 17 2t2+17 2t2+1

-2t —2t2

2t2+1 22+ 17 2t2+1
2t —2t2

22+ 17 2t2+17 2t2+1

(& )
¢ (2t2+1 AT 2t§t-2+1)
- (53 )

(7 )

5. Find the equation of the plane tangent to the graph of z = 3x?y-2y3 at the point (2,1).
The zintercept is

-20
-14
14
20
40

® 20 T

6. Find the equation of the line perpendicular to the graph of x3y?z-2x?z2 = 10 at the point (1,3,2).
This line intersects the xy-plane at
19
a. ( 3 ,2, O)

.(21—390)

19 _
(%-20)
(-75,-21,0)
(21,-75,0)

o

o

© 2



7. Han Deut is flying the Millennium Eagle through a dangerous zenithon field whose density is p = xyz
If his current positionis T =(2,1,-1), and his current velocity is V = (3,2,1) find the current rate of
change of the density.
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8. Compute nydA over the region between y =x?> and y = 3x.

a.%3
b.%:
c.%s
d.%
e.%ﬁ

—v2
9. Compute J'fz J'(;/W cos(x? + y?) dxdy.
HINT: Switch to polar coordinates.

a. mcos(4)

b. mcos(4) - n
c. % sin(4)

T g -
d. 5 sin(4) 5
e. 2rcos(4) - 2x



10. Compute J'_U zdV over the volume above the paraboloid z = x?>+y? below z=4.

o

o242 gt2+4 4t2+6)

11. Compute Iﬁ-d§ for F=(y+zx+zx+y) along the curve ?(t)=( 71 5 t72 " t+3

from (4,6,8) to (3,5,7).
HINT: Find a scalar potential.

33

® 2 0 T 9
o

12. Compute §|3 .d§ for F= (sin(x®) — 4y, tan(y®) + 6x) counterclockwise around the triangle with

vertices (0,0), (2,0) and (0,6).
Hint: Use Green’s Theorem.

6

12
30
60
80

® 2 06 T o



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

13. (16 points) Use Lagrange multipliers to find 4 numbers, a, b, ¢, and d, for which
a+2b+3c+4d =48 and whose product is a maximum.

14. (16 points) Find the mass and the y-component of the center of mass of the quarter of the sphere
X2 +y?+272 < 4 inthefirstoctant (x =0,y = 0,z> 0) if the mass densityis & = xyz



15.

(25 points) Verify Stokes’ Theorem J‘.[ OxF.dS= if F.
c ac

for the vector field F = (yz-xz,z2) and the cone
z=2/x?+y? <2 oriented down and out.
Be careful with orientations. Use the following steps:

First the Left Hand Side:

o

Compute the curl:
a X [_:) =

b. Complete the parametrization of the surface C:

ﬁ(r,@) = (rcos@,rsin@, )
c. Compute the tangent vectors:

g =

_é@ =

d. Compute the normal vector:

—

N =

e. Evaluate CIxF on the surface:
OxF

Rro)

f. Compute the dot product:
OxFE-N=

g. Find the limits of integration:

h. Compute the left hand side:
[[OxF-ds=
Cc

ds




Second the Right Hand Side:

i. Parametrize the boundary circle 9C:

o) =

j. Compute the tangent vector:

—
VvV =

. Evaluate F = (yz-xzz2) on the curve:

N

() =

. Compute the dot product:

N

F.V=

. Compute the right hand side:
§ F.cg=
aC



