Math 3
Applications of Li i e
p s of Linear Programming

I. A factory manufactures two different kinds of sports equi

soccer : ) Quipment: soccer balls and hasketballs. The

work-h:i':sr'e?_:'e’izfc_“ej:::;ours |.n the fabrication department whereas the basketball only requirgs 2

work-hours. Th rication dr:qu,:e only 1 work-hour in the finishing, while the basketballs require 2

department has re e ;: mint has at most 100 work-h?urs available@ and thefmishing

Froﬂt Srea bak ‘ work-hours per day. If the profit on each soccer ball is $8 and th.e
asketball is $10, how many of each should be produced each day to maximize profit?
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2. The Carbon Coal Company has two mines, a surface mine and a deep mine. It costs $200 a day to

operate the surface mine and $250 a day to operate the deep mine. Each mine produces a meanm

grade and a medium-hard grade of coal but in different proportions. The surface mine produces 12 tons

of mfedmm grade and 6 tons of medium-hard grade a day, and the deep mine produces 4 tons of

:Zzsdtl :gog:z:: :fn:\:dtiz:: of medium-hard grade coal a day. The company has a contract to deliver at
grade and 480 tons of medium-hard grade coal within 60 days. How many

days should each mine be operated so that the contract can be filled at minimum cost?
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Linear Programming Word Problems

1. A manufacturer of ski clothing makes ski pants and ski jackets. The profit on
a pair of ski pants is $2.00 and on a jacket is $1.50. Both pants and jackets
require the work of sewing operators and cutters. There are 60 minutes of
sewing operatpr time and 48 minutes of cutter time available. It takes 8 minutes
to sew one pair of ski pants and 4 minutes to sew one jacket. Cutters take 4

minutes on pants and 8 minutes on a jacket. Find the maximum profit and the
amount of pants and jackets to maximize the profit.

a. Letx= sl.(i pants and y = ski jackets. Since there cannot be negative
pants or jackets, write two inequalities to represent that situation.
X220, Y20 . )
b. Express the cutters’ time to make pants and jackets as an inequality.
Yw+ 3y 24%
c. Express the sewing operators”time to make pants and jackets as an

inequality. gx+ Y \/ /;6;0

d. Write an equation for the anticipated profit.

X+ 1.6y = ¥(xv)

e. Graph the constraints.
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f. Use the corner points to find the maximum profit.
Maximum profd = 316:50

g. What is the maximum profit? A
h. How many ski pants and ski jackets have to be made to maximize profit?

G pants, S jackets
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2. The automotive plant in Rock
away m
The plant has a maximum Productionyc akes the Topaz and the Mustang.

: apacity of 1200 cars per week. During
weeeipnlr;%ﬁ : dealer orders up t.o 600 Topaz cars and 800 Mustangs each
' profit on a Topaz is $500 and on a Mustang it is $800.

a. Iégtx= Topaz y= Mustan Q,
the slil;\l?:ty OU cannot have negative cars, write two inequalities to represent
ion. ~
XZO, y>¢
b. Since the plant has a capacity of 1200 cars, write an inequality to

represent the situation. X + \l < |2.00

_Since the dealer orders up to 600 Topaz and 800 Mustangs, write two
Inequalities to represent the situation. X < (OGO / \I Z Lo

Write an equation for the profit. ":(Yl\ﬁ\ = oo ‘GGO\‘
e. Graph the constraints.
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£ Use the corner points to find maximum profit.

g. How many types of each car are needed to maximize the profit? Lo TO(a%/foa 4_“
h. What is the maximum profit? M
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.\ Linear Programming Word Problems cont.

3. .
A farmer has a field of 70 acres in which he plants potatoes and corn. The

?:r?rc:efl? ;; pOtatoes.COSts $20/acre, the seed for corn costs $60/acre and the
is $150 as set aside $3000 to spend on seed. The profit per acre of potatoes
and the profit for corn is $50 an acre. Find the optimal solution for the

farmer. X = AaCyes of Pch;dog’)) \{ =acves oF (drn
a. Write the constraints for the problem.

XTN =70, 20x+ 6Dy < 3,000
b. Write the proﬂ?éqzua%)l&n. L

) = 150 + 50y

c. Graph the constraints and find the corner points.
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d. To find the optimal solution you are looking for the maximum. Use your
corner points to find the maximum profit.

5 above chart

e. What is the optimal solution (the max profit and the amount of corn and
potatoes it take to get it)?

$ 10,500 profik, 70 acrts of gotedors
N0 acirts of corn
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4. Impact Printing makes two kinds of computer paper using premium or
ordinary quality stock. They have a contract to supply at least 5900 Cases of
papelr. There is only enough stock to make 4000 cases of premium paper, but
azmgoehstock for Ordl(lary.paper_ Both kinds are made with the same machine and
1 ours of machine time are available. Premium paper takes 18 minutes per
case to make and ordinary paper takes 12 minutes per case. The profit on each
is $4/case and $3/case, respectively.

a. Write the constraints for the problem. (HINT: you need to convert the
o 2(;'(“5 to minutes so that the inequality has all minutes).
X <4 000, O< Z 0o
X142 500! | 1SXTIZY ET2S
b. Write the proﬁi) équation.
KOG Hy+ D

c. Graph thé constraints jnd find the corner points.

i

IDD) bW

P g g o BT

X = Preamium (eses
d. Find the optimal solution.
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