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By the end of the lesson, you will be able to:

~ Solve Linear Programming Story Problems



Lesson 14: Linear programming story problems (3.6)

~Review~
Graph the system of inequalities. Name the coordinates of
the vertices of the feasible region. Find the maximum and
minimum values of the given function for this region.

x — 3y <0

x — 3y =2 =15
4x + 3y =15
x <6

f(x,y) =5x+2y
(©3) (,2)




Lesson 14: Linear programming story problems (3.6)

~Review~

x — 3y <0 x — 3y = —15 Y4x + 3y =15

gink: (0,0)  )Yemt: (15.0)  (Yainkr(32,0)
yint: (0,0) gt (013) Wk [0 ‘c',j

x < 6



Lesson 14: Linear programming story problems (3.6)

~Review~
Graph the system of inequalities. Name the coordinates of

the vertices of the feasible region. Find the maximum and
minimum values of the given function for this region.

x -3y =0 (XY) 5X+2Y F(X.Y)

x — 3y =z =15 (0,5 90266 = 10 | F(05)=0
4x + 3y =15 (’;1!; gl +2W) = [F |F({N=1F

x <6
- () [FF28)= D4 [ (eN24
JEOD =T () [slowmza4 [Flen=44

Themax is 44 a% (4,3) |

The min VS 0 «:l* (0:‘:‘7) j




Lesson 14: Linear programming story problems (3.6)

Linear Programming Story Problems
Example 1:

Rosalyn works no more than 20 hours a week during the
school year. She is paid $10 an hour for futoring geometry
students and $7 an hour for delivering pizzas for Pizza King.
She wants to spend at least 3 hours but no more than 8
hours a week tutoring. Find Rosalyn' s maximum earnings.

1st- define our variables:

X = number of hours tutoring
y = number of hours delivering



Lesson 14: Linear programming story problems (3.6)

Example 1 continued:

Rosalyn works no more than 20 hours a week during the school year.
She is paid $10 an hour for tutoring geometry students and $7 an hour
for delivering pizzas for Pizza King. She wants to spend at least 3 hours
but no more than 8 hours a week tutoring. Find Rosalyn’'s maximum
earnings.

2nd- set up the constraints (inequalities)
for total hours worked: ¥ 4 ‘j <720

for hours tutoring: 65‘.- X% oY X25 X£%

for hours delivering: \d 20 9 < 2«0

3rd- write an equation for her weekly profit and label it f(x,y)



Lesson 14: Linear programming story problems (3.6)
Example 1 continued:

4th- graph all constraints (inequalities) —\—Qs.};(hﬂ\
wink: (00) yask: (009 “Hzzp v
x+y <20 ( V) Y it} 0520

>3 x<8 \ 1
= NG
y=20 y<20 \
4
|
— | 1%
5th- identify vertices of the T
feasible region. J SIS

(3103 ( 3} b)

>y

317 (& e




Lesson 14: Linear programming story problems (3.6)

e Find X and Y int so you can get the correct Calculator Window.
e Also, solve for y so you can enter the equation in the calculator
to graph and find vertices.



Lesson 14: Linear programming story problems (3.6)

Example 1 continued:

6th - find max of Rosalyn's weekly earnings.

(XY)
(32.0)

(3.3)
[3" 0)
(512)

10X+7Y F(X.Y)
034 F =8| +H{%,0)= 30
ol +HH = (Han =T
LD@\Jr ‘Z,L[:rf_ﬂ'; ﬁ[‘ﬁg‘lﬂ:%t}
W)+ H()=[ &M= o A v

Rosalyn's max. garnings forthewek |
1S ¥ (Y. y



Lesson 14: Linear programming story problems (3.6)

Linear Programming Story Problems

Example 2:

The Northern Wisconsin Paper Millgm make notebook paper or

newsprint. The mill can produce at most 200 units of paper a day. At
least 10 units of notebook paper and 80 units of newspaper are

required daily by regular customers. If the profit on a unit of notebook
paper is $500 and the profit on a unit of newsprint is $350, how many

units of each paper should the manager have the mill produce each day
to maximize profits?

1st- define our variables:

x 2wnrts of notbvok pams
y=nets of newsprint



Lesson 14: Linear programming story problems (3.6)

Example 2 continued:

The Morthern Wisconsin Paper Mill can make notebook paper or newsprint. The mill can
produce at most 200 units of paper a day. At least 10 units of notebook paper and 80

units of newspaper are required daily by reqular customers, If the profit on a unit of
notebook paper is $500 and the profit on a unit of newsprint is $350, how many units
of each paper should the manager have the mill produce each day to maximize profits?

2nd- set up the constraints (inequalities)

For total amount of paper: X + }_)] <200
For units of Notebook paper: X2 lO

For units of newspaper: 5 Z 80
3rd- write an equation for the mill's daily profit and label it f(x,y)

Flxy) =000%+ 350y



Lesson 14: Linear programming story problems (3.6)

Example 2 continued:

4th- graph all constraints (inequalities)

X+Y €200 Task:(0 o +4=200
¥4 It (MJG)) v _{-_,‘z/,_ﬂﬂ
,,_},1” Lﬂ] 200

X =2 (0
VER S

5th- identify vertices of the
feasible region.

(10,80) (120 3“)
(101190)




Lesson 14: Linear programming story problems (3.6)

e Find X and Y int so you can get the correct Calculator Window.
e Also, solve for y so you can enter the equation in the calculator
to graph and find vertices.



Lesson 14: Linear programming story problems (3.6)

Example 2 continued:

6th - find the amount of each paper to produce to maximize profit.

(1Y) | 300 x + 350y | £8,9)=
(10,90) |Sos(10) +356(2a) | £(10,808)= 273,000

(10,190) [os (10)+350 (120} [£{010)= LS00
(120,58) |Fo0(ra) +350(3) | {-{120,8%)= .00 ¥

To maximize their profit of $88,000, the paper company needs to
make 120 units of notebook paper and 80 units of newsprint.



Lesson 14: Linear programming story problems (3.6)

Linear Programming Story Problems
Example 3:

As a receptionist for a veterinarian, one of Dolores Alvarez's tasks is to
schedule appointments. She allots 20 minutes for a routine office visit and
40 minutes for a surgery. The veterinarian cannot do more than 6 surgeries
per day. The office has 7 hours available for appointments. If an of fice visit
costs $55 and most surgeries cost $125, find a combination of of fice visits
and sur'_geries that will maximize the income the veterinarian practice
receives per day.

1st- define our variables:

x= ol yisirs
Y = J‘F'F@-e Emfﬂwhﬁé



Lesson 14: Linear programming story problems (3.6)
Example 3 continued:

As a receptionist for a veterinarian, one of Dolores Alvarez's tasks is to
schedule appointments. She allots 20 minutes for a routine of fice visit and 40
minutes for a surgery. The veterinarian cannot do more than 6 surgeries per
day. The office has 7 hours available for appointments. If an office visit
costs $55 and most surgeries cost $125, find a combination of office visits
and surgeries that will maximize the income the veterinarian practice

receives per day. T} [y 5 = <70 i
2nd- set up the constraints (inequalities)
Total time for appointments: 2 X 4+ qgj = 420

for office visits: X Z O

for surgeries: Y = o NESe

3rd- write an equation for the veterinarian's daily profit

and label it f(x,y) .E @‘t\jj =359 X \Q—% Lﬁ



Lesson 14: Linear programming story problems (3.6) 1ot Frote plots
~Y1E(428-28K) 748
Example 3 continued:

WzE6

~Yi=ll
4th- graph all constraints (inequalities G

Y= (2)10) A0 -
W (0,10 5} l\’x
| |Ir||.‘-ﬁ.-l-'iﬂ:l:hl'-

Yz O

420 Y=6
5th- identify vertices of the
feasible region.

(O;DD (ﬂg@)
(21,0)
L0/0)




Lesson 14: Linear programming story problems (3.6)

e Find X and Y int so you can get the correct Calculator Window.
e Also, solve for y so you can enter the equation in the calculator

to graph and find vertices.

Calc Wmnden
yrm'm = O
Xmm‘:ﬂi =22
Xsl = 2

\\/‘jﬂﬂ.'ﬂlﬁ“—*b

Y e = )
85{:&‘11



Lesson 14: Linear programming story problems (3.6)

Example 3 continued:

6th - find how many visits and surgeries will maximize profit.

(XY) | 2OX 4125y | Loey)=

[0,0) |35(0) +125(0) [F(o,0)=0
(D;Qﬂ) Solo) + 12506} | F(0,0)~=FSD
(EIJD) So(24) +(25(0) f(j,]mz 1155
(,6) [p5(4) + 156) | (qr6)> 1145

The max profit is $1245. They would need to
schedule 9 office visits and 6 surgeries to get their
max profit.



LESSON 14: LINEAI PrOGIGMMING STOTY PIOBLEMS (3.6)

By the end of the lesson, you will be able to:

~ Solve Linear Programming Story Problems

Can you?



LESSON 14: LINEAI PrOGTaMMING STOI'Y PrOBLEMS (3.6)

Homework:

Assignment 14



You want to make jars of tomato sauce and jars of salsa from your left over
Tomatoes and onions. A jar of tomato sauce requires 10 tomatoes and 1 onion,

and a jar of salsa requires 5 tomatoes anc!% an onion. You have 180 tomatoes

and 15 onions to use. You'llmake a profit Ef S$2on every jar of tomato sauce and
a profit of $1.500n every jar of salsa sold. How many jars of each should you
make to maximize profit? What would your max profit be?



|ESSON 14: LINSAr PrOGIEMMING STOMY PTOBLEMS (3.6)

LINEAl PrOGIAMMING STOIY PTOBLEMS

A local herb shop is producing 2 perfumes: gentle rose and rich gardenia. the
owner, who has equipment that can make up to 3000 oz of perfume, cannot
afford to spend more than $9000. gentle rose is 2 0z and cost $3 to make with
a profit over cost of $4. Rich gardenia is 1.5 oz and cost $6 with a profit over
cost of $5. how many bottle of each perfume should be made for max profit and
what is the max profit?

1ST- DEFINE OUr varlaBLes:

2ND- SET UP THE CONSTFAINTS (INeQuaLITIES)
FOr TOTAL 07 OF PETFUME:
FOT TOTAL COST OF PETFUME:

FOr BOTTLES OF GENTLE [0SE:
FOr BOTTLES OF T1CH Garbenla:



|ESS0N 14: LINSAr PrOGTamMMING STONY PrOBLEMS (2

L[Neﬁf PrOGI AMMING STOTY PTUBLBMS

A local herb shop is producing 2 perfumes: gentle rose and rich gardenia. the
owner, who has equipment that can make up to 3000 oz of perfume, cannot
afford to spend more than $9000. gentle rose is 2 0z and cost $3 to make with
a profit over cost of $4. Rich gardenia is 1.5 oz and cost $6 with a profit over
cost of $5. how many bottle of each perfume should be made for max profit and
what is the max profit?

31D~ WIITE aN eQuUaTION FOr THE HErB SHOP'S PIOFIT anD LABEL IT F(X.Y)



|ESS0N 14 LINedr PrOGTammING STOM PIOBLEMS {

LINGAI' PrOGraMMING STOI’Y PI’OBLGMS
4TH- 6[8PH GLL CONSTTAINTS (INEQUALITIES)

oTH- [DENTIFY VEITICES OF THE FEasIBLE
[CGION aND FIND THE GMOUNT OF €aCH
PEIFUME TO PrODUCE TO MaXIMIZE PTOFIT,




2 + 15Y < 3000 3X + 6Y < 9000 CaLcuLaror
WINDOW
X-INT: ( ) X-INT: ( )

Y-INT: ( ) Y-INT: ( )



|ESSON 14: LINSAr PrOGIEMMING STOMY PTOBLEMS (3.6)

LINEQl PTOGIAMMING STOI'Y PrOBLEMS

8 LOCAL HErB SHOP IS PTODUCING 2 PETFUMES: GENTLE FOSE aND TICH GarDeNia. THe
OWNE, WHO Has EQUIPMENT JHAT CaN MaKe UP T0°3000 07 OF PETFUME, CaNNOT
aFFOrD TO SPEND MOTe THANS9000. GENTLE T0SE IS 2 0Z aND COST $3 TO MaKe WITH
a PIOFIT OVEr COST OF $4. TICH GArDENIA IS 15 0Z aND COST $6 WITH @ PrOFIT OVer
COST OF $5. HOW MaNY BOTTLE OF 8aCH PEIFUME SHOULD BE MaDE FOT MaX PTOFIT
aND WHAT IS THE Max ProFIT?

77 NG O VIGEEE o) = R GurkansoBil)

2ND- SET UP THE conswa[ms (INEQUALITIES)
FOr TOTAL 07 OF PerFue: £ X H S Y <3000
WL CSE T 3y b v <9q000°
FOT OZ OF GENTLE 1036: v ¢y o

>
FOI OZ OF MNCH Garbenia: 3 20



|ESSON 14: LINSAr PrOGIEMMING STOMY PTOBLEMS (3.6)

LINGAl' PTOGIAMMING STOI'Y PTOBLEMS

d LOCAL HEIB SHOP IS PTODUCING 2 PEIFUMES: GENTLE TOSE aND 1CH Garbenia, THe
OWNEI, WHO Has EQUIPMENT Thal Gal Make UP TO 3000 0Z OF PErFUME, CanNOT
drFOrD TO SPEND MOre THaN $9000. GENTLE TOSE IS 2 O aND COST $3 TO MakeE WITH
d PIOFIT Over COST OF $4. TICH Garbenia IS 1.5 0Z anD COST $6 WITH @ PrOFIT QVer
COST OF $5, HOW ManY BOTILE OF €dCH PErFUME SHOULD BE MabE FOr Max PTOFIT aND
WHaT IS THE Max Pror(T?

31D~ WIITE aN eQuUaTION FOr THE HErB SHOP'S PIOFIT anD LABEL IT F(X.Y)

fley) = 4 X+S y



[ESS0M 14: LNEAr PrOGTAMMING STORY PTOBLEMS (3.6)

LINEAl PTOGTAMMING STOTY PrOBLEMS
4TH- GraPH alL CONSTTAINTS (INeQUALITIES)

fagrdrrsy TR

A\
X
.K_‘-. .-""\\ K
olH- [DENTIFY VEITICES OF THE FEasIBLE I bt 200

5
[CGION aND FIND THE GMOUNT OF €aCH VER
PEIFUME TU PTDDUGB Tﬂ MaximizZE PTUF[T =4 )
_= : ] d \ w\.»"--n..

(0,0) 4{0) + 5(0) = f(0,0)=0 f:f NERMES \1

(1500, 0) 401500+ 50) = [11500.076000 g [ | T Y

(GO0, 1200} A(G00) + 5{1200) = | {600, 1EDDJ=E4DDL = a,_l 1 & ILT i

(0, 1500) 4(0) + 5(1500)= | f(0,1500)=7500 | 1 H‘a 1‘\7
The maximum profit is 58400 by making 600 bottles of |- —5 ﬁ: -

Gentle Rose and 1200 bottles of Rich Gardenia. 'D1 L - E } K

15

2000 EE!U
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J=mt: (0, 1‘30'0)
Le

=000
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