ME 201 ADVANCED CALCULUS

Assignment 9:  Vector Fields
March 16, 2018

1. Calculate the following vector field quantities:

(@) VFi f(2,y,2) = (@* +y? + 22)7/?

4 A i
ANSWER: V f = —_ 2t T YI +2

(m2 + y2 + Z2)3/2

(b) V- Fif F(x,y,2) = 2we¥i + 3x2z) — 2x%yzk
ANSWER: V - F = 2(e¥ — z2y)

xi+yj+k
Va2 +y? + 22

) V.Fif Flx,y,z) =

2
\/wZ _|_ y2 _|_ Z2

ANSWER: V - F =

(d) V x Fif F(x,y,z) = 22zt + 12zyzj + 32y%2%k

ANSWER: V X F = (64yz* — 12zy)i + x2j + 12yzk

(e) V X F at (2,0) ifﬁ(w,y) =yl —xJ
ANSWER: V X F = —2k

2. Given the potential function ¢(x, y) where ¢ = —K In+/x? + y? withxz >0, y > 0

and K = constant:

(a) Determine the gradient, V ¢ and calculate the divergence of the gradient, V - V.

(b) Show that VZ¢p = 0

. 0 ~ 0
Hint: V = ¢1— +4 3 — for this problem
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