PHY5100. Homework 3

This homework assignment is due on September 24 by 5 pm.

Suggested reading:
G. Arfken and H. Weber, Mathematical Methods, Chapter 1.

Problem 1: a sphere (A&W, 1.6.2)

(a) Find a unit vector perpendicular to the surface
4+ +222=3 (1)

at the point (1,1,1). Lengths are in centimeters.
(b) Derive the equation of the plane, tangent to the surface at (1,1,1)

Problem 2: fun with a gradient (A&W, 1.6.3)

Given a vector 713 = :i;‘(a:l —Z9) + ;@'(yl —y2) + %(21 — 23), show that Vi -
(gradient with respect to z;, y1, and z; of the magniture ri,) is a unit vector
in the direction of 7y5.

Problem 3: Full derivative (A&W, 1.6.4)

If a vector function F depends on both space coordinates (z,, z) and time
t, show that .
= . e\ OF

dF = (dr- V) F + 7t (2)

Problem 4: fun with scalar functions(A&W, 1.6.5)

Show that V(w) = vVu + uVv, where u and v are differentiable scalar
functions of z, v , and z. /
(a) Show that a necessary and sufficient condition that u(z, y, z) and v(z, y, 2)
are related by some function f(u,v) = 0 is that (Vu) x (Vv) =0



