Math Methods Dr. Pogo
Class #4

Example 1: Gradients, unit vectors, angles starting with a scalar field

Given: T =3x*y-2y k=1 Q =—kVT (obviously I'm omitting units!)
VT = (6xy)i + (3x% —2)j
0 =(—6xy)i + (2 —3x’ )}
QLI =—6] — 1}' ‘QLI‘ =./37 =~ 6.0828 ALWAYS use the components to draw it!

6, =a tan[&] so 6, =a tan(_—éj =189.46° (check on calculators!)

X

(your calculator incorrectly said it was +9.46°... but why?)

-> How much of QM isinthe A direction, given A=6{ +10] ?

i, =200 6514574085757
A 136

asacheck : ii,| =+/0.5145" +0.8575% =1.000

A, ) B
also, 6, = atan(A—“j =a tan(o 8575) =6, =59.036° -----=--"

0.5145
We want ii, -0, [z, 0, +u,, 0, +u,0, =(0.5145)(~6)+ (0.8575)(~1) =|~3.9445

X

Or, done another way:
iy, 0, = |aA|\QA\ cos ¢ = (1)(6.0828) cos(189.46° — 59.036°) = —3.9445

Example 2: Given ¢=3—-4x+12y+x> + Ay* — xy.
Find “A” such that V2¢= 0. Then, find v and V-7 .

%=—4+2x—y — =2

ox ox>

2
%=12+2Ay—x M=2A
dy dy

2 2
V2¢:g—‘f+¥:2+2A:0 so  |A=-1.
X X

Also, since v = v(/ﬁ,then ve=(=4+2x-y),|and vy=(12+2Ay—-x) =, =(12 -2y —x)

then Vv:%+% =2)+(2) = V.
ox dy
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