WRES 11 2 §13.5-13.8 Grading Key o837
1. Find the derivative of f(z,y, z) = 3e” cos(yz) at (0,0,0) in the direction of & = (2,1, —2).

(sol) Dgf(0,0,0) = 3e”(cos(yz), —sin(yz)z, —sin(yz)y) ©00) * (2,1,-2)/3

~
(141+1)

=(1,0,0) rnys (2,1, -2) = 24

2.2 Find all local extrema value(s) of f(z,y) = 4oy — 2% — y* .

(sol) fo =dy—42®cy, B 0: y=2° = 0=2—z=z(z—D@+D@*+1)(@*+1) =00y
fy =4 =4y, BBO: z=1y° =x=0,£1. (z,y) =(0,0),(=1,—-1),(1,1) ¢+
foo = =120, foy = fyo = 4, fyy = —120% 0, F D(2,Y) = faufyy — f2, = 144x2y — 16 ¢+,
D(0,0) < 0,...(0,0,0) & saddle pt. +1; D(—1,—1) = D(1,1) > 0 ¢+, B for <0at (—1,—1), (1,1) crn),
o f(=1,—1) = f(1,1) = 2 local maxima. (+1)

3.n Fi 22 2 - 2_ 2| _o,
Find all extrema value(s) of f(x,y,z) = 2® + y* + 2%, where (z,y,z)isonz°— 2" —1=0
g(x7y7z)
(801) ﬂﬂ ?%E 'Z‘“ N Vf Vg ‘??Iﬁ*ﬁ%ﬁ B 2($ Y,z )(+1> || 2(% 0, —Z) 1, = Y = 0(+1) o

Fr=001224+1=08% & =080 =410 f(£1,0,0) =1 =2 local minimum 1, K5
>0 BRIRGIGRER A THE LR T (e

4.2 Find all extrema value(s) of f(x,y,2) = 2 + 2y — 22, where (z,y, ) is on the intersection of
2v —y=0and y+2 =0.
~—— S~—~—

9(z,y,2) h(z,y,z)
20 2 -2z
(sol.) BEBERLL V1, Vg, Vh R, 5 det(Vf, Vg, Vh) = 0, B1 [2 —T 0 [ =0 &
0 1 1
—x—2—22=0 2.
#By=2r kA y+2=0: 20+ 2=0 r=2/3n2=—-4/3ny=2r=4/3
T r42z=-2" ’ ’ ’

f(2/3,4/3,—-4/3) =4/9+8/3 —4/9 = 8/3 (+1) & local maximum K f = —3/4y* + 2y (1.

(Tidy up your work above. Anything written below does not count.)
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