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Problem 2: A lidless cardboard box is to be made with a volume of 4 m3. Find the
dimensions of the box that require the least cardboard.

Page 2

 

h p

h
ill th

n yjM
u

h

W

hw
111

5 5 hwL Surface area 2hw 2hL WL

4 Volume hwL hey
5 5 will S hwy will

L E w 214 LtwL

It wt wit 0



We start by finding a local min

O Sw
y

D Eth
o L O Eth

L Is
w Ey Ey
if Iw o

212
2

1 835 8to

w 21 1212

is the only C P

Su ÉE EtEtWI Y to

Sww fwSw fwtEatL Es



Saw Swe fuseguffaw I
IClairut's thin

DIW L SuSww Swe

Is 1 2 3 1

1712,2 3 3 1 254 1 4 1

3 0

Fww 12,2 213 2 170

or check full 2,2 12,2 is a

local min

Now let's show the global
min is at 12,21 by using E VT



R

Stw L EtEnt WL 512,21 12

If Latz or wat then

S Lw L 16 712

If L z t and W 264 then

Stw 4232712



If w I and 1264 then
S will 232

We have now shown

that slur l 216 for

will R and

SCW 4216 for twitter

Since 12,2 is the only

C P of S in R which

is a closed and bounded

region on which 5 is continuous

the Ert shows us
that the global

min occurs at 12121



Sohail Farhangi Math 2153 Recitation Handout for 2/24/2022

Problem 3: Consider the function f(x, y) = 3 + x4 + 3y4. Show that (0, 0) is a critical
point for f(x, y) and show that the second derivative test is inconclusive at (0, 0). Then
describe the behavior of f(x, y) at (0, 0).
H int: The product of 2 negative numbers is positive.
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Problem 6: Find the absolute minimum and absolute maximum values of the function

f(x, y) = x2 + 4y2 + 1 (1)

over the region
R = {(x, y) : x2 + 4y2  1}. (2)

You should know how to solve this type of problem using lagrange multipliers, but you

can avoid using lagrange multipliers (and even avoid parameterization of the boundary)

in this particular problem if you think about it carefully.
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Problem 8: Use the method of Lagrange multipliers to find the absolute maximum and
minimum of the function

f(x, y, z) = xyz (5)

subject to the constraint

x2 + 2y2 + 4z2 = 9. (6)
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