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Problem #1 (20pts): Let ¥ =sinti+ 2tj + costk. Find:
(a) The velocity ¥ (t).

(b) The acceleration 2 (t).

(c) The unit tangent vector ?(t)



(d) The principle normal vector ﬁ(t)

ds
(e) The speed .

(f) The arc length of the curve from ¢ = 0 to t = 7.



Problem #2 (20pts): Let F = (siny + zcosz)i+ xcosyj+sinzk.
(a) Show that Curl(ﬁ) = 0.



(b) Use the method of partial integration to find an f such that ﬁ =V/f.



Problem #3 (20pts): Recall Green’s Theorem:
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(a) Derive the Stokes Theorem version of Green’s Theorem.

(b) Derive the Divergence Theorem form of Green’s Theorem.



Problem #4 (20pts): Assume a mass m moves along a path r(t) = x(¢)i+
y(t)j + z(t)k, a < t < b, through a conservative force field F = V f.

(a) Show that [,F-T ds= f(B) — f(A) for any curve taking A to B.

(b) Show that if further, F = ma, then also [, F - Tds = jmv} — 3mv?.
(Here vg = [lv(a)[|*, vp = [[0(b)]*)



Problem #°5 (20pts): Assume a substance of mass density §(z, y, z) = 22%
is flowing through a surface S at velocity v = y(2i + j — k). Assume S is
parameterized by r(u,v) = 2u +v)i+ (v —v)j + (v +v)k, 0 < u < 2
0 <wv < 1. Find a unit normal n to S, the amplification factor for area, and
the rate and direction at which mass is passing through S, (i.e find the Flux).



