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. (10%) Find the volume of the parallelepiped having u = 3i — 5j + k,
v =2j — 2k, and w = 3i+ j + k as adjacent edges.
)

10%) Find the curvature of the curve given by r(t) = 2ti + t%j — +t°k.

(
. (10%) Find a set of parametric equations for the tangent line to the curve
of intersection of the surfaces
%+ 2y% + 222 20
2+’ +z = 4

at the point (0,1, 3).
. (10%) Find the directional derivative of
f(z,y) = 2% sin 2y
at (1,7/2) in the direction of
v = 3i — 4j.
. (15%) Find the unit tangent vector T(t), find the principal unit normal
vector N(¢) and find a set of parametric equations for the tangent line to

the helix given by
r(t) = 2costi + 2sintj + tk

at the point corresponding to t = 7 /4.

. (15%) Two objects are traveling in elliptical paths given by the following
parametric equations.

r1 = 4dcost and y; = 2sint
ro = 2sin2t and y, = 3cos2t

At what rate is the distance between the two objects changing when t = 7.



7. (15%) Show that f;(0,0) and f,(0,0) both exist, but that f is not differ-
entiable at (0,0) where f is defined as

—3zy .
f(x,y):{ 1:246y27 i Ei,gy/; i (0,0)

8. (15%) Consider the function defined by

T IQ 2 .
f(:C,y) — yw(TJ;‘g)v lf (Iay) # (050)
0, if (z,y) =
(a) Find fo(z,y) and fy(z,y) for (z,y) # (0,0).
(b) Use the definition of partial derivatives to find f,(0,0) and f,(0,0).
(c) Use the definition of partial derivatives to find f4,(0,0) and f,4(0,0).



