Math 21a F99 answers for Hourly 2 practice problems
1. a) L(x,y,z)=2x+2y+2z2-3. b) L(X,y,2)=y+ 2z

2. 12 (Note: Sincey=0atr=1ands = -1, you don't need to compute any y derivatives when
using the Chain Rule.)

3. m+ 1. (W =4ttan(t) + 1att=1).

4. Of = (3, 2, -4).

5. 2
6. U= (1,1, 1)
7. 0.

8. 2x+2y+z-4=0.
9. x-y+2z-1=0.
10.2V2.

11. Absolute max: 1 at (0, 0); absolute min: -5 at (1, 2). Note that this is a tricky question as you
have to check the corner points by hand.

12. Absolute max: 4 at (2, 0); absolute min'3at (3,174), (3, 774), (1,774) and (1, /4).
13.Local min at (1, -2); saddle point at (-1, -2).

14.Length in the x-direction: 42 ; length in the y-direction: 32.

15.(3/2, 2, 5/2).

16.(0, 0, 2) and (0, 0, -2).

17.(£4/3, -4/3, -4/3).



2 2x2 1D

18. % 1+X ) %

0

19.L(X,y,2)=x+y-z-1.

20.w = (* V/(ac))*% d = (¢ V/(ab))}'?; h = (& V/(bc))*2.

21.A normal vector to the surface is the gradient éf-xz + cos(xy) - 1 which, at (0, 0, 1), is the
vectorv = (1, -1, 0). Meanwhile,(1) = (0, 0, 1) and’(1) = (1, 1, 1) which has zero dot product
with the normal vectov. Thus,t’(1) lies in the tangent plane to the surface.

22.Set z(x, y) = X+ y* - 9xy + 27 as a function axf. Then, maxima and minima can only occur
at points wherélz is zero. Sincélz= (3¥ - 9y, 3y - 9x, 0), this occurs wheré x 3y and ¥
=3x. Thus, at (X, y) = (0, 0) and (x, y) = (3, 3). The second derivative test for z"~ at the point
(0, 0) finds z"” to have only the off diagonal entries non-zero. (These equal 9). Thus, det(z" (0,
0)) <0so (0, 0) is asaddle. At (3, 3), det(z"") =243 >0 and trace(z”") = 36 so (3, 3) is a local
minimum.

23.1.

24.(3In2)/2.

25.2.

26. (e - 2)/2.

27.12.

28.-48

29.16.

30.1/75



