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1. Let f be a differentiable function and consider the surface z = zf(y/z).
Show that the tangent plane at any point P(xg,yo,20) on the surface

passes through the origin.

2. Use the following function to prove that (a) f(0,0) exists, and (b) f is

not differentiable at (0,0).
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. Find the directional derivative of f(z,y) = 32% — 2y* at (—32,0) in the

direction from P(—2,0) to Q(0,1).

. Two objects are traveling in elliptical paths given by the following para-
metric equations.
x1 =4cost and y; = 2sint First object

ro = 2sin2t and y2 = 3cos2t Second object

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

. Let

f(z,y) = /U V14 t3dt.
Find fy(z,y) and fy(z,y).

. Find the length of one turn of the helix given by
r(t) = beosti+ bsintj + /1 — b2 tk.

. Find the unit tangent vector and the principal unit normal vector for the
helix given by

r(t) = 2costi+ 2sintj + tk.

. Find an equation in spherical coordinates for the surface represented by

the rectangular equation

224yt 22— 42 =0.



