(6] 1. Calculate the length of the curve parametrized by

r(t)={t, E‘Tﬁta ‘t_}
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[4] 2. Find the equation of the surface generated by revolving the curve
y = €~ % ground the z-axis.
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18] 3. Let pu(t) = r(t) x v(t), and 7(t) = r(t) x a(t), where r, v and a are the
position, velocity, and acceleration of a particle moving through space
as functions of time. Prove that

wt) =7(t).
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(8] 4. Using the definition of curvature and a general parametric equation of
a line in three dimensions, prove that the curvature of a straight line
in space is zero.
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6 5. Given f(z,y, 2) = —————
o f@a) =g
prove, using spherical coordinates, whether or not

(:J.:%‘ED,Q..G} I(I‘;y') = )

exists. If the limit exists, find it.
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6. Usea dnuble integral to find the volume bounded above by the paraboloid
r* + 4 4+ § =1 and below by the zy-plane.
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(8] 7. Given ¢(x,y,2) = %, where r = /2% + 37 + 2%, prove that
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[8] 8. Find the maximum value of f(z,y,2) = zyz, on the intersection of the
sphere 22 + 3% + 2 = 1 and the plane z = 1/2, using the method of

Lagrange multipliers. , N
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6]

9. Use triple integration to find the moment of inertia around the z-axis
of the solid bounded above by z = 3 and below by the parabolaid
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10. Find the surface area of the surface parametrized by r(u, v) = (sinu,cosu,v}) 5 E?
for0<u<2randl<v<?2
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8] 11. Use the transformation given by z = 2r cos§ and y = rsin# to find the

1

volume of the solid bounded by the :.:y-;;lane, the paraboloid

z = 2% + 1, and the elliptic cylinder % +19° = 1. (Use the fact that
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[5] 12. Prove that curl(gradf) = 0, if the real-valued function f(z,y,z) has
continuous second-order partial derwa.mes
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6] 13. UEE the vector form of Green's theorem tu:: calculate the flux of the field _F?

F(z,y) = (2%, 1) across the circle 22 + 3% = 4.
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8] 14, Find the centroid of a half-turn of wire of uniform density given by
r(t) = {5cost,5sint,t), letting ¢ run from 0 to 7. Show either that the
centroid is on the wire or that it is not on the wire.
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8] 15. Show that the vector field F(z,y) = (ycosz + cosy,sinz — zsiny) is
conservative. Then find a potential function for F by the method of

integration.
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