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Math 250 Optimization or Applied Maxima/Minima Questions (4:4)

/LProcess for Solving:

step 0: Read the problem carefully to 1dent1fy the variables and orgamze the give information. Draw a picture.

Step 1: Identify the word describing theprimary objeeﬁvei function to be opﬁmized (maximized or minimized)
using words like most, least, greatest, largest, and smallest.  Write this primary function. [Note: The problem
will NOT give you a value for this function, and at this step, your function will have more than two variables.]

variable from the primary function. Write the equation and set it equal to the given value.

[Caution: It is impossible to get the correct answer if you mix up the primary and secondary functions.]

Step 3: Determine the independent variable needed in the final answer. Solve the secondary equation for the
other variable, in terms of the desired independent variable.

Step 4: Substitute the result from solving the secondary equation into the primary function, and simplify.
Step 5: Differentiate the primary function, find its critical values, and test the CVs using the first or second
derivatives test to find the desired maximum or minimum.

Step 6: Write the answers to all questions asked in the problem, including units. L
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Step 2: Identify the word describing the secondarkyeonstrailttequaetion(s) and its value, to be used to eliminate a

—Examples and Practice:

1) Aclosed rectangular container with square base is to have a volume of 2250 cubic inches. The material for |

the top and bottom of the container will cost $2 per square inch, and the matenal for the sides will cost $3
per square inch. Find the dimensions of container of least cost.

2) A rectangle is bounded by the x and y-axes and the graph of y = —. What length and width should the
rectangle have so its area is a maximum?

3) Determine the dimensions of a rectangular solid (with square base) w1th maxunum volume ifi its surface area
is 337.5 square centimeters. S

4) A rancher has 400 feet of fencing with which to enclose two 1dent1¢ally-51zed adjacent rectangular corrals
What dimensions should be used so that the enclosed area will be a maximum?

5) A rectangular plot of land is to be fenced using two kinds of fencing. Two opposite sides will use heavy-
duty fencing selling for $3 per foot, while the remaining two sides will be fenced with standard fencing
selling for $2 per foot. What are the dlmensmns of maximum area that can be fenced at a cost of exactly
$6000?

6) Find the point on the graph of f(x) = w/x — 8 which is clo_sest to the point (12,0).

7) An industrial tank is formed by adjoining two hemispheres to the ends of a right circular cylinder. The total

~ volume of the solid is 4000 cubic fect. Find the radius of the cylinder that has minimum surface area.

8) A rectangular page is to contain 36 square inches of print. The margins on each side are 15 2 inches. Find

7 the dimensions of the page such that the least amount of paper is used.
9) Find the speed v, in m11es per hour, that wﬂl minimize costs on a 110-m1!e dehvery trip. The cost per hour

for fuel is C(v) =— and the driver is paid $7 50 perhour Assume there are no other costs.



Units Analysis for Word Problems

—The following word problems make very little sense. But they do have enough information to determine
some critical parts of the question. For each “problem”, write the concept being calculated, the formula,
and an equation.

Example:
1) Arectangular whiziwig is to be schmootzled with 300 square feet of biddledunk.

Rectangular Area = LW = 300 square feet

2) For atotal cost of $300, a rectangular difgik is gikdifféd at $2/ft for the long sides, but $3/ft on the
short sides.

Length times cost per unit of length

Cost= $300 = %2 2L feet +—§—3—— -2W feet < units of feet cancel out
Jfoot foot

Cost =4L+6W=$300

Practice: ~
3) Fluntsing a circular thingamabob requires 300 square meters of squelzer.

4) Total cost $200, cube $2/cubic foot

5) Total cost $300, rectangle, $2/sq ft

6) While yalping a circular cosita, the tringle used 300 miles of buffling.
7) Total cost $300, sphere, $2/cubic foot

8) Total cost $300, square, $2/ft

9) Aspherical howsit contains 300 cubic millimeters of gwandle.

10) Total cost $300, rectangular solid, $2/cubic foot

11) Total cost $300, circular, $2/ft

12) A square doodad is to be grinzied with 300 square centimeters.

13) Total cost $300, cube $2/sq foot

14) Ronselizing a rectangular whatchamacallit takes 300 yards of hangle.

15) Total cost $300, sphere, $2/sq foot

16) A rectangular whatsit, while not in phitrit, holds 300 cubic decimeters.

17) Total cost $300, rectangular solid, $2/sq foot

18) Square whosits in a luquerizer need 300 kilometers of chitterizer.

19) Total cost $300, square, $2/sq ft ‘

20) While yoodling a cubic no-sé-qué, 300 cubic inches of jooblers are bekrumpled.
21) Total cost $300, circle, $2/sq ft



Units Analysis for Word Problems

—The following word problems make very little sense. But they do have enough information to determine
some critical parts of the question. For each “problem”, write the concept being calculated, the formula,
and an equation.

Example:
1) Arectangular whiziwig is to be schmootzled with 300 square feet of biddledunk.

Rectangular Area = LW = 300 square feet

2) Foratotal cost of $300, are ctangular difgik is gikdiffed at $2/ft for the long sides, but $3/ft on the
shortsides.

Length times cost per unit of length — based on pevimetes bk not exactly the same.

Cost=$300=—2_.21 [l +—— 2W feét « unitsoffeetcancelout £t _
Joot /O‘f oo

Cost =4L+6W=5300

Practice:
3) Fluntsing a circular thingamabob requires 300 square meters of squelzer. .

3 3 _
~ 4) Total cost $200, cube $2/cubic foot volume V=57 =5 rest %.Q.PP %| 2s = %00 |

5) Total cost $300, rectangle, $2/s§ft area A=leW = cost %2 . W =
= — P>
6) While yalping a circular cosita, the tringle used 300 miles of buffling. circcmberesce Cz@

7) Total cost $300, sphere, $2/cubic foot Volume V;%mj = cost %- %Trr? £2

8) Total cost $300, square, $2/ft Terimeler P=45 =5 cost 92 .45 £& 2([8s = 300
cost $300,square, 2/t 32 .45 ¢t >[F5 =300)

=g
9) Aspherical howsit contains 300 cubic millimeters of gwandle. volume

: .3 ,
10) Total cost $300, rectangular solid, $2/cubic foot Velume= L-WeH = 6054':%’ VGRS :@

[

11) Total cost $300, circular, $2/ft Civcwmbrence C=ATr = Cost $2.aTrH4 =l‘_‘*j£f_?_>_0_°]
A — jpommdi %’

12) A square doodad is to be grinzled with 300 square centimeters. Swurfuce asred 7*-:] GS = Boo ‘
2. . 2- )
]_3) Total £9£t $300’ cube $2/S‘g_f°ot surbace area S =8 = cost % .65 =] A5 3o

14) Ronselizing a rectangular whatchamacallit takes 300 yards of hangle. ¢ :KQ-E-—P W = oo\

15) Total cost $300, sphere, $2/sq foot (suduce area HIV™ =5 coSt - HTe ={81r=o0]
16) A rectangular whatsit, while not in phitrit, holds 300 cubic decimeters.

~—~ 17) Total cost otal cost $300, rectangular solid, $2/sq foot A= LW = cost [ZIW = 250]
18) Squar re whosits in a n a luquerizer need 300 kilometers of chitterizer. P:
19) Total ¢ cost $300, square, $2/s £=f_|;_ A=s" 5 cost
20) Whilé yoo yoodling a cubic no-sé-qué, 300 cubic inches of jooblers are bekrumpled. '\/

21) Total cost $300, circle, $2/sqft A== c,os-l—
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