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[5] 1. Find an equation in simplified form, of the plane nesmal to the surface
2% — 2?2 + zy? = 3y + 10 at the point (3,1, —1).

iﬂ: ﬁx,a,‘i—_} =z% Xz + xg"-— 55 -1D
Jhen vF = <—sz+yz, ,ngf—s, Zz—x")
oo VF)K,,,,-,; <-2<3><-/>+<1>Z, 2(3X1)-3, :u-/)-(3>2>
=<1,2,~1))

Fx-2) + SUO(—D—H (Z+)) =06

Jda %MQ&L écﬂ/m :

Tx +5ﬁ -1]z =35

: ' 0z
5] 2. If z= f(z,y), y = g(v,w, z) and z = h(v,w), find the chain rule for 5;) .
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[7] 3. Find the rate of change of f(z,y,2) = 3yz* — z%y® at the point (—1,1,2) in the
direction 7 (t) = (3t + 2,¢%,£% + ¢ + 2).

vy - <“ngs, Szl—szg", by z )

V3| - <—z<—z)c/)3, 3(2)-3¢00), by

=<2,9,12 )

-1y,

& =T - <?>)Zt, 2t/ ( 5t§7g.ff‘>
L &=l
_T(—l): <5)_Z)—/>
Ten- T‘TTT {3,-2,-1)
Se D § = {2,912 (35 3,2,1))
= 1B\ -24 2-2_@?;—/2:[__/7>
Vg3 Rzl 4 F

[4] 4. Find all directions where the rate of change of f(z,y) = z? + z3y* + 7y is equal
to 0 at the point (2,—1). (Any answer should be in the form of a vector.)

v§ = {2x+ 27y, 2 +7)
V0" {12, -1 +7 ) = i, =)

&)b(}=<o\)\o> Hon De S0 who

{16,~9y {enb) =0
\ba-9b =0
0= b
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[8] 5. The following equations
wyt + 2z v =uty,
uxQ—l—USyZ—f—zy:zQ—v

define z and z as functions of the other variables. Find %

ov’
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[11] 6. Find and classify all critical points of

flz,y) = 2z%y + zy* — 62y

§x= ‘7‘7445, +~5/L—(92 = g(‘fjé-fg"@)
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