LSE( o)

Math 2D Quiz 7 Evening, November 17th

Please put name on front & {I} on back for redistribution!

Show all of your work. *There is a question on the back side.*
1. Censider the function f(z,¥) = zy* on the domain 7 = {{z, yh:t >0,y > §,2° + v* < 3},
(a) [3pts| Fiad and classify all the critical pcints of f that are in D. Evaluate f at these points.
Hint: There’s infinitely many, and they're all the same type and have the same function value.
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(b) [7Tpts| Find the absolute max and min of f(x, ) on D. It may help to draw D,
Y Also list at which points the absolute max and min oceur at.,
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2. |iOpts total] You may or may not know that a cube maximizes the volume while minimizing
surface area [or = rectangular shape, but why? We'll see. Assume that the dimensions », v, z >
-+ Using Lagrange ’vTuli ipliers, Prove that the dimensions of a ]?Eﬂtallgu]_al' box constrained to have
surface area 150 cm® which maximizes volume are 2 = y = 2z = 5 cm. Follow this outline:

(a) |[2pts|] What is the system of equations we have to solve for Lagrange Multipliers?
Hint: V = 2yz, A =2y + 2yz + 2xz are the volume and surface area equationsg, respectively.
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Yz = Ix(y+2)
=2 ) xz = 2 (x+2) +Z
i) XY = 24 (x+Y)
([v) 2(vyiyz +x2) =[SO (on®)

(b) [3pts] Trivial Cases. How can we have 0 = { for any equation above? What is the voiume in
these cases? Is it maximizing or minimizing the volume? {Recall: We are assuming z,y. z > 0).
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(¢} [5pts] Now we can assume none of the above equations read as 0 = 0. Solve the system in (a)
for the values of x,y, z where hopefully yvou should get 2 =4 = z = 5 cm.
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Tuws,  x=9 = Z - Udeg a3 o (V) He conshant,
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