Quiz # 6.

Problem 1. Find the tangent plane to the surface z = ze®™ at (2,0, 2).
Solution. Let f(z,y) =z €. Then
fo=eY+aye™ and f, =",

In general the tangent plane is given by z — 2o = f.(xo, yo)(z — x0) + fy(x0, Y0)(y — Yo). In our case
(20, Yo, 20) = (2,0,2), therefore

z2—=2=fu(2,0)(x — 2) + f,(2,0)y = = — 2 + 4y,
that is x + 4y — 2 = 0.

Answer. z+4y —2z=0.

Problem 2. Using the chain rule find
d

a. d_i’ where 2z =+/22+y, x =cost, y=sint.
0

b. 2 where z=ux Iny, z=-¢e"% y=1t/s.

s’

Solution. a.

dz 0z dx . 0z dy x (—sint) + 1 ; cost sint n cost
—=— —+— > =———(—-sin ———— cost = — )
dt Ox dt Oy dt 22 +y 2\/12 4y Veos?t +sint  2v/cos?t +sint
b.

0z 0z 0x 0z Oy x t t elt?s
e _ 72 7 =27 _( 2t+25 d 7 :2t+251 A )
0s 8mas+8y83 (Iny) 2¢ +y( ) c o s

Answer.
cost — 2cost sint

. n- —
2v/cos?t +sint s s

Problem 3. Let f(z,y,2) = # (Iny)? + 2. Find the gradient of f. Find the directional derivative
of f at (0,¢,0) in the direction of @ = (—1/2,1/v/2,1/2).

Solution.
V= (fo fy [2) = (Iny)?, (22 Iny) [y, 1).

The directional derivative at (0, ¢e,0) is
Daf = V(0,6,0)- @ = (1,0,1) - (~1/2,1/V2,1/2) = ~1/2+1/2 =0,

Answer. Vf = ((Iny)? (2z Iny)/y,1), Daf = 0.



