Chain rule and total differentials

1. Find the total differential of w = ze(@*¥) at (0,0,1).

Answer: The total differential at the point (g, yo, 20) is
dw = wz(z0, Yo, 20)dx + wy (0, Yo, 20)dy + w- (0, Yo, z0)dz.

In our case,
wy = ze@TY) wy, = 2@ty g, = @ tY)
Substituting in the point (0,0, 1) we get: w,(0,0,1) =1, w,(0,0,1) =1, w,(0,0,1)=1.

Thus,
dw = dx + dy + dz.

dw
2. Suppose w = ze@tY) and z = ¢, y =t2, z =t3. Compute o and evaluate it when
t=2.

Answer: We use the chain rule:

dw awdj aw@ 8w%

W T Ordt oy dt T osan
= (2eTY(1) + (2@ ) (2¢) + (@H¥))(382).
At t =2 we have z = 2, y =4, z = 8. Thus,

dw

— | =8e% +8e%(4) + e5(12) = 52¢P.
dt |,
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