
Section 3.1 - Solving Systems by Graphing To Solve sdUi

Systems of Equations

A system of equations is _C 0^ rAOfg, ££U.flrflPlSvith the same variables. To solve a system of equations, find the
f~*ts~/^\r e\l the equations. There are four methods to solve a system: (3 \cup\\\s\c\ j£ ,
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Classification of Systems

We classify the of a system by different characteristics.

1. fj) n6>vsVgvTTr or Svaconl

• A system is Cor\S\S\€-*">'V' if it has g\-f (€flVJT On.fi> solution

• A system is X^-DAS iS-Wvt'if it has »n p solutions

pn&- solution

2. D&piodeni- or

• A system is

• A system is

if it has g

if it has an if\4-ioi-Ve r\vA.mborof solutions. m-f m4e I

There are three possibilities for the number of solutions of a 2x2 system of linear equations:

Possibility: 2- •

What does it look
like graphically?

V
s

How many solutions?
lOo SDl

Classification?
Co n

What happens
algebraically?

uiou Solve <-40x*
J J

Classifying a System without graphing:

~

-3

Without graphing, is the system < 1 consistent, independent; consistent, dependent; or inconsistent?
\X -- V = l " i
I 3 i - r

- *=>

Write each equation in slope intercept form: ' ' - -

If the slopes are the same and the y-intercepts are the same then it is Dp nS \sVooV cj-e.pev~t«€.nt

If the slopes are the same and the y-intercepts are then it is inconsistent.

PIIf the slopes are

/. this system is %-nC onSt's4eiqf

then it is consistent, independent.



Solve the system of equations by graphing. Mentally check your answers. Then describe the type of lines.
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Classification Classification CoAS\s4en4 Classification IhCOnS!s4enT

Section 3.2 - Solving Systems Algebraically To

• Solve the system of equations using the S vAbS"h -fvrh 0 n method.

l . / j c42vK^ 2.

-

• Solve the system of equations using the .E.Um \nfirV\on method. Be sure to check your answers.
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Section 3.3 - System of Linear Inequalities Otej€dwe--To

System of Linear Inequalities:
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For eA£l> inequality:

1. Graph the boiA^o^y line.

2. Determine whether the boundary

line is SOK<S or aQt£W4 .

3 . \ A KV IjA, the half-plane .

\)(MV-&r\e overlap of the
shading for all of the inequalities.

3. 2x + y<-2 U ±-

4. Write the system of inequalities from the graph.



Section 3.4 - Linear Programming
so We '

Linear Programming is the p

defined by { n£<? \XA.l l'Vie 6
()

called the Fusible. $£A

occurs at a \/£,r4j€,X /C-QVY
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Example 1:

A small company produces knitted a beanies and sweaters and sells them through a chain of specialty stores. The company is to
supply the stores with a total of no more than 100 beanies and sweaters per day. The stores guarantee that they will sell at least 10
and no more than 60 beanies per day and at least 20 sweaters per day. The company makes a profit of $10 on each beanie and a

a)

b)

c)

Write a system of inequalities to repress
Letjc = # of beanies

y = # of sweaters

*<&} r^^\25! jvTo")

These inequalities are called CO^S'H

Graph the inequalities.

Use x andy intercepts when possible.

The solution (shaded region) is called

Write a function that represents the prol

nt the information.
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This is our Objg£"Hv/£ FlXn6/lbn . An objective
function can represent many things. The goal of linear
programming is to maximize or rninimize the objective function.

d) The Corner-Point Principle states that the or values of the objective function will occur
at one^f the vertices of the feasible region. Identify and label the vertices in your graph. List them in the table below and
calculate the profit at each one.

Vertex

(10,90)

(60,00)

(40, 40)

Obj. Function: P(x, y) =

P(io ,io) = 10(10)

P(bO , o) f \2(K>) ' 4 1 020

Hint:
If you can't read the vertices from the graph, decide which
two lines are intersecting and solve algebraically, (use
substitution or elimination.)

How many beanies and sweaters will give the maximum profit? I D ^0

What is the maximum profit?



Example 2:

A clothing factory produces casual shirts and dress shirts. No more than 1000 shirts can be made per hour and production costs
may not exceed $8400 per hour. It costs $3 to make a casual shirt and $12 for a dress shirt. The profit is $0.85 per casual shirt
and $3.00 per dress shirt.

Let x =

dress

/\mou*rh
co&f
WofH

Casual shirts

-

!

Dress Shirts

r y ^
(2-y *
3y

Constraint

~ \

a) Write the constraints.

^ iooo -9 "£ -xtiooo)
y ^

b) Graph the feasible region.

c) Write the objective function. P(x,y) = -%6X + 3\

Vertex

(0,100)

Ciooo o)

Obj. Function:

P ( 0 , 0 ) = , v

= 42.100

F(MDO,WO)-- .

P()000 ,

100

d) How many dress and casual shirts need to be made to maximize the profit? What is the max profit?

The factory should make H QQ casual shirts and vQj __ dress shirts for a maximum profit of •$"£-/ ID.
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Section 3.5 - Solving Systems of Equations in Three Variables
^J. I ml A/5VT1 OVa

Equations of Three Variables

Equations with 3 usually have the following variables: _. The

a system in three variables to the Po\A)e*r of | is a plane. Below is

graphical representation of the Solutions _ of a system in three variables.

One-

Cornme-n,

(K)o

Solving a System of Equation in Three Variables

Solving a system of equations in 3 is verY similar to solving a system in ^]_-\J(\\n there are M IAJ^UC to solve a system of three variables: Qf<xpV\ SubS

\^ S _ . We will focus on only two of these methods - s uLbs-VvhA-fi o>a H- &i <m t ̂  M» o ̂

(•*• e-\\'«
Example: Solve the following system by substitution.

=-10(0
52. 53 1$ f-Z2

= 22.
-2-2

ExamplBsPSorve the following systems by the elimination

I 1 U

^°)-<1)

1. 3 j - 2z = -3 2. -z = 5





WORD PROBLEMS

Rate Word Problems. Review: distance =

Write a system for each problem and solve using substitution or elimination method.

1 . A boat travels 30 km upstream (against current)
in 3 hours. The boat travels the same distance
downstream in 2 hours. Find the rate of the boat
in still water and the rate of the current.

r =

c=

rate downstream '

rate upstream = f~ __

2. With the wind, a plane flew 1000 miles in 2 hours.
Against the wind, the plane flew 800 miles in the
same amount of time. Find the rate of the plane in
still air and the rate of the wind.

of

w = r<M<~ °'

rate with the wind = T -v- i/o

rate against the wind = •- i/O

To\~oJi

downstream
upstream

Rate
b + c-
b- C

Time
2-
3

Distance
30
30

J- 2_

\5 - b> + C
10= b -C.

3

10'

10-

3

c

Mixture problems

o?-

of

downwind
upwind

Rate
r t uO
Y"~ lAJ

Time
•2-
-2-

Distance
IOOO
SOU

goo-
,

5-0 O- -C * v.

500=
IA)"£O

1. A nurse wished to obtain 800 ml of a 7% solution of
boric acid by mixing 4% and 12% solutions. How much
of each should be used? ii^, ±\~> /<?nr\~y\ Shoo

V : ^rr-o
7

y + vy - 200

= 5«X)

IT.?,

-2X = -
x-600

Solution 1
Solution 2
Mixture

Amount
x
ygOC

%
4
12-

1

Total
Hx
izy

6(aOO

-* y - 3oo
How much pure antifreeze must be added to 12 liters
of a 40% solution of antifreeze to obtain a 60% solution?
Hint: Let x = # of liters of pure ( |QQ %) antifreeze

y = # of liters of 60% solution
x -nz-y ^oox »-

Hox

Penny wants to buy 40 pounds of a mixture of nuts by
combining peanuts selling at $2.40 per pound with
cashews selling at $3.20 per pound. If the mixture costs

* $2.70 per pound, how many pounds of each type of nut
' should she buy?

-2.^° (p-i-c -4O)
2-'-/Op + 3 2OC= log

-2.Hop - ;

4^0 Solt^-h'cno =

40?.

•rz»y
:-v

Solution 1
Solution 2
Mixture

Amount
y

\"2-
y

%
100

4o
60

Total
IOOX

480

iaoy

So/u.f7anfi - i 8^

peanuts
OsKews
Mixture

Amount
P
C-

40

Cost
-z.40
5-7,0
2-"!O

Total
2- MO P
•3.7Q £

1 OS

C - IS |i,s of
- 2^ I i?S of



Define the variables (be specific), write a system of equations, and solve. Write your final answer in a

complete sentence.

4. The difference between two numbers is 16. Five times
the smaller is the same as 8 less than twice the larger.
Find the numbers.

5. Nick has $8 in nickels and dimes. All
together he has 100 coins. How many
of each type of coin does he have?

fLet.x =

* v y - ! 0 o -^ x - ^oo-y
< + toy - - 80> ^ |Q

600 ~ £ y +I0y
- 3OO

7= bo 40 ni '

6. Tom and Jerry have saved $4500 and want to invest it
into 2 accounts. One account earns 5% annual
interest and the other 9% annual interest. If they want
to earn $250 in interest per year, how much should
they invest into each account?

Let*- of

of-

y

y - Jt 3* 75


