Prof. Ph.D. A. Sapozhnikov Mathematics 2 (12-PHY-BIPMA?2)

EXERCISES 9.1 (submit by 08.06.2016)

1. Let p and ¢ be positive real numbers. Use the second derivative test to find (if any)
the maximum and minimum of the following functions:

(a) z

(b) z = % - g—z (hyperbolic paraboloid).

% + % (elliptic paraboloid),

2. Use the method of Lagrange multipliers to find the maximum and minimum of the
following functions:

(a) z =24 % on the circle 2> + y* = 1,

(b) z=a?+y? on the line £ + ¥ = 1.

3. Derive the formula for the distance between a point (x¢, %o, 20) € R® and a plane
Ax + By + Cz+ D = 0. [Hint: Use Lagrange multipliers to minimize over points
(x,y, z) in the plane the square of the distance between (¢, yo, 20) and (z,y, z).]

4. Among all rectangular boxes inscribed in the ellipsoid z—i + é’—; + 'z—; = 1, find the one
with the largest volume.

5. Among all triangles inscribed in the unit circle, find the one with the largest area.
[Hint: Denote by 0 the center of the circle and by A, B, C the vertices of an inscribed
triangle. Let x = ZAOB, y = /BOC, z = ZCOA. Then x + y + z = 27, and the
area of the triangle equals 3 sinz + 3 siny + 3 sin z ]

6. Let f(xy,...,x,) = szzl a;jr;x; with a;; = aj; for all 4, j. Find the maximum and
minimum of f on the set C' = {(xy,...,2,) 122 + ... + 22 =1}



