CALCULUS 3, SPRING 2010
SECTION 9:30-10:20

FINAL SCALE

578-650 A
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397-494 C
320-396 D

0-319 F




CALCULUS 3 EXAaM NAME

SPRING 2010 REC. INSTR.

REC, TIME

TO RECEIVE CREDIT YOU MUST SHOW YOUR WORK

(25) 1. An object is moving in 3-space according to the parametric equations

X = t2, y =2t, z = 2t2 where t is the time.

Find, as functions of t,
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(20) 2. Tet £(x,v,2) = x°z°> + vz

(:gfjg) Find the gradient vector field of f

ve= W2 C + Bjm%_"?s’ + (5><‘a’”+c§3)21

b) Find the directional derivative of f at (x,v,z) = (-2,2,-1)

in the direction of the vector 2i + 3j + k
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c) find the value of the largest directional derivative for f at
the point (-2,2,-1)
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..d) find a vector which points in the direction that gives the
< a‘f largest directional derivative that you found in c)
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(10) 3. Find the equation of the tangent plane to the surface
x223 + y32 + 12 =0 at the point (-2,2,-1)
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(25) 4.
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Let £(x,y) = 3x°y - 2x° + y° — 24y . Find all the critical points
for f and then apply the 2nd partials test to each critical point

to detennlne its s nature ...
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(15) 5. Given the points P(1,2,-1), Q(2,1,3) and R(1,1,1) in xyz-space.

a) find the equation for the plane containing the points P,Q and R
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b) find the area of the triangle having P,Q and R as its vertices




(15) 6. A mass distribution occupies the 3D-region in the 1st octant which is
under z = x and above the region in the xy-plane that is enclosed by
y =25, y=4 and x = 0 . The mass density function is § = 4xyz

units of mass/unit volume. Find the total mass in the region.
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(15) 7. Use a triple integral in spherical coordinates to calculate the

volume of the 3D-region which is enclosed by the surfaces
2 % 2 2 2
)2, z=4,and x" +y +2° =1.
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(15) 8.

An object moves in the xy-plane from (-2,0) to (

2,0) along the x-axis
and then along the top half of the circle x2 + y2 = 4 back to (-2,0).
All the while it is acted upon by the force field

2 2 . 2 2 .
F=(xy" +x -xy)i+(xy" +x7yv)j.

Use Green's theorem to calculate the work done by F




(20) 9.
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Iet S be the parametrized surface
2 3

X=u'y=2uv’ Z=V2

a) Calculate the area of S -
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Iet E be the 3D-region which is enclosed by the surfaces
2 and z = 4 and let S be its boundary with outward

If F=xi+vJ+ z k verify the divergence

(20) 10.
2
zZ=X +Y

pointing normal.
theorem in this case by calculating both sides of the equation

and seeing that they are equal.
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(20) 11. Let S be that part of the paraboloid z = 9 - x2 - y2 which is above
the xy-plane with the upward pointing normal and C be its positively
oriented boundary. Let

F=(2z2-y)i+(x+2z)j+(3x-2y)k.

Verify Stokes' theorem in this case by calculating both sides of
the equation and seeing that they are equal.
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