Quiz # 6.

Problem 1. Find the tangent plane to the surface z = 4% In (zy) at (1,e,4).

Solution. Let f(z,y) = 4" In(zy). Then

4% 47
fr=4"In4dIn(xy)+ — and f,=—.
€ Y

In general the tangent plane is given by z — 2o = f. (%0, yo)(z — z0) + fy (%0, %0)(y — o). In our case
(20, Yo, 20) = (1, e,4), therefore

4 4
z—4=f.(Le)(z—1)+ fy(L,e)(y—e)(dlnd+4)(z—1)+ - (y—e) = (4Ind+4)z+ -y —4In4 -8,
e e
that is (4ln4d +4)z + (4/e)y — 2z =4In4 + 4.
Answer. (4lnd)z+ (4/e)y —z=4In4 +4.
Problem 2. Find the points of local minima, maxima and saddle points of the function

f(z,y) = 2vcosy — 22, reR, ye[-24].

Solution. First, to find critical points of f, we solve f,(z,y) = f,(x,y) = 0, that is

2cosy —2x =0
—2xsiny = 0.

From the second equation we have either x = 0 or siny = 0. When x = 0, from the first equation
cosy = 0. Since y € [—2,4], we observe y = /2 or y = —m/2. Thus first two critical points are
(0,7/2) and (0, —m/2). When siny = 0, we have y = 0 or y = 7 (we used again that y € [—2,4]).
If y = 0 then cosy = 1, so from the first equation x = 1. If y = 7 then cosy = —1, so from the first

equation z = —1. Therefore we have two more critical points (1,0) and (—1,7). Now we find the
second derivatives and the corresponding determinant. f,, = —2, f,, = —2xcosy, fuy = —2siny.
Therefore,

Diay) = | oo T | — (o)l ) = £2,(0.9) = Aa cosy —sin' a)

At points (0,7/2) and (0, —7/2) we have D(0,7/2) = D(0, —7/2) = —4 < 0, therefore they are
saddle points.

At points (1,0) and (—1,7) we have D(1,0) = D(—1,7) =4 > 0 and f,.(1,0) = foo(—1,7) =
—2 < 0, therefore they are points of local maximum.

Answer. f has local maxima at (1,0) and (—1,7) and saddle points at (0,7/2) and (0, —7/2).



