WZNEZ (2018/3/29)

1. (5%) RE f(x,y) = sin(xy) + cos(x?y) 2 (1, %) BEOE = (1,3) WAAEH,

sol:

Vi(x,y) = (cos(xy) -y — sin(x?y) - 2xy, cos(xy) -  — sin(x?y) - x2>
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Take the unit vector of 4 = — = ( , 3)
| 10" /10

2. (5%) REAE zyz* = 6 £% (3,2,1) WEIFEAHER.

sol:

The tangent plane I at (3,2,1) can be derived from

[2(3,2,1)(z —3) + f,(3,2,1)(y — 2) + £-(3,2,1)(2 — 1) =0

Let f(z,y,2) =2yz> —6=0

0
fo= @y ) =y L3.21)=02

f’y:i(xvyaz):x'z2 fy(33271):3

f.= g—i(aﬁ,y,z) =2zyz [.(3,2,1) =12

Therefore, we have I' : 2(z — 3) + 3(y — 2) + 12(z — 1) = 0. Namely, 2z + 3y + 12z = 24.

3. (10%) HHEB f(z,y) = e¥(y? — 2%) WIREY, TRTCTEEDEAE, BBEIMES ST,

sol:

fx(x:y) = 2ze¥ =0
Vfi(z,y)=0= {
fy(x,y) = e¥(y? — %) +2ye? =0

Solving (1) and (2), we do have y(y 4+ 2) = 0. There are two critical points (0,0) and (0, —2)

. fa::r f:vy _2ey (_2x)ey
Check these points further by calculate D(z) = =
fyz  fyy (—2z)e? €Y (y* + 4y +2 — x?)
x For (0,0)
-2 0
D(0,0) = = —4 < 0. Therefore, (0,0) is a saddle point.
0 2
* For (0, —2)
—2¢7? 0 2
D(0,-2) = =4e " >0 and a—é =22 <0.
0 —2e2 0% {(0.—2)

Hence (0, —2) is a local maximum.



