Lesson 4.1: Systems of Linear Equations in Two Variables

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

~Determine if an ordered pair is a solution to a
system of equations.

~Solve a system of two linear equations by
Graphing.

~Solve a system of two linear equations by
Substitution.

~Solve a system of two linear equations by
Elimination.

~Identify Inconsistent Systems.

~Express the solutions of a System of Dependent
Equations.




Lesson 4.1: Systems of Linear Equations in Two Variables

A System of Linear Equations is a grouping of two or
more linear equations - each of which contains one or
more variables.

Examples:
B x+3y+z=28
2X +y =5 3x —y + 62 = 12
x —5y= —10

—4y —y+2z= —1

*

We are only going to work with equations
with two variables today.



Lesson 4.1: Systems of Linear Equations in Two Variables

A Solution of a system of equations consists of values
for the variables that are solutions of each equation
of the system.

When solving systems of two linear equations
containing two unknowns, we represent the solution as

an ordered pnir

**Remember that the Solutionis the value
of the variable(s) that make each equation
a true statement.™™




Lesson 4.1: Systems of Linear Equations in Two Variables

Determine if the ordered pair is a solution to the
system of linear equations.

{2x+3y=9
—5x =3y =0

a.(6.-) 53, b.(:3.5) -S@) %

Z643.9 ~3of3xe J\é—s}r%q 9 1S-(S=S
~y. +|S = _

729,/ X) q-9 ©=0O



Lesson 4.1: Systems of Linear Equations in Two Variables
Visualizing the Solutions in a System of Two Linear Equations Containing Two
Unknowns (Variables)

We can view the problem of sclving a system of equations visually in three different ways -

since they are all lines.

1. INTERSECT: If the lines intersect, then the system of equations has cne selutien given
by the point of intersection. We say that the system is consistent and the equations are
indepandent.

2. PARALLEL: If the lines are parallel, then the system of equations has NO sclutions

e
because the lines never intersect. In this circumstance, we say that the systemis

inconsistent.
3. COINCIDENT: If the lines liec on top of each other (are ceoincident), then the system of

equations has infinitely many sclutions. The sclution set is the set of all points en the
—_——————

line. The system is econsistent and the equations are dependent.
e ——

L, solutio + |
! | 2 | \ -3+. /
\ /




Lesson 4.1: Systems of Linear Equations in Two Variables

Solving by 6raphing: We can graph the two lines and
find where they intersect - this is the solution.

Example 1. sk Yank
x+y= —1 L""\xo-) O’l""‘)
{ 2x +y= =7 .
= IX- 3
W X

(27

(21"79 -




Lesson 4.1: Systems of Linear Equations in Two Variables

Solving by 6raphing: We can graph the two lines and
find where they intersect - this is the solution.

Example 2: Q:.ﬁc,'\),

{y = —3x+ 10 [’-;l_q_‘ﬂ)
y=2x—6

Bava +o ,6i-"-°'\

do oQgpradcaty.

<



Lesson 4.1: Systems of Linear Equations in Two Variables

It's not always easy to graph, so we have
some other ways to solve systems of
equations. These are algebraic ways.

~Substitution~

~Elimination~



Lesson 4.1: Systems of Linear Equations in Two Variables

Substitution:

Step 1: | Solveone of the equations for one variable. | System: —x +v =1
Solve for y in this example. 3x + 2y =-3
Step l: v=x+ 1 (first equation)
Step 2: | SUBSTITUTE the expression found in Stepd: 3x+2(x+1) = -3
Stepl into the OTHER (second) equation.
Step 3: | Sclve the linear equation in one variable Step3: 3x+2x+2= -3
found in Step 2. Gx+2= =3
By = —5
v=-1

Step 4: | Substitute the value of the variable into the | Step 4: v=(-1)+1
expressionfound in Step 1 to find the value V=
of the other variable.

Step 5: | Write answer in Eain'l' formlll Step 5: (-1,0)
Check your answer. Check: (Youplug -1 in for x and 0 in fory._.
make sure the equations are EQUALI)




Lesson 4.1: Systems of Linear Equations in Two Variables

Substitution:
{ 2x +y = 4—> W72X¥

\ﬁ:-l'-\‘l"q

'5x+ffizaﬂ)=l

X - 4x+?—|

Zluhlolt e}
X=-F

1 ""|'



Lesson 4.1: Systems of Linear Equations in Two Variables

Elimination:

Step 0: | Align the equations with like terms in System: =3x +y =1
columns (if necessary). 2x+2y =10
Step 1: Multiply both sides of one or both Stepl: —-3x+v=1 (Mult.by —-2)
equations by a number so that there are 2x +2y =10
opposite coefficients for one of the
variables. 6x =2y = =2
(Ex.: 3x and -3x have opposite coefficients- they equal + 2x+2y=10
zero whenadded.)
Step 2: | Add equations together (like terms) to Step2: 6x—2y=-2
eliminate the variable. + %ﬂiﬁ}iéﬂ
X =
Step 3: Solve the resulting equation for the Step 3: 8x =8
variable that is left. ¥=1
Step 4: | Substitute the value of the variable found | Step 4: -3(1)+ vy =1
in Step 3 into one of the ORIGINAL -3+y=1
equations to find the value of The y=4
remaining variable.
Step 5: | Write answer in point formlll Step 5: (1.4)
Check your answer. Check: (Youplug 1in for x and 4 in fory._..
make sure the equations are EQUALI)




Lesson 4.1: Systems of Linear Equations in Two Variables

Elimination:

BAx+ 2=3 @
~2 -2

3x = |

23 (-1512)




Lesson 4.1: Systems of Linear Equations in Two Variables

When should I use Graphing, Substitution, or
Elimination?

Methed Advantages/Disadvantages When Should I Use It?
Graphical Allows us teo "see” the answer but ~ Whena visual solution is
if the solutions are not integers,it required.

can be difficult to determine the
solution.

Substitution Methed gives exact solutions. The If one of the
algebracan be easy providedone  coefficients of the
of the variables has a coefficient  variablesis 1 or one of
of 1. If none of the coefficients  thevariables is already
are cne, the algebra can get messy. selved fer (as in"x =" eor

ll‘,r - “].

Elimination Method gives exact solutions. It is If bothequations are in
easy to use when none of the standard form
variables has a coefficient of 1. (Ax+ By = C).




Lesson 4.1: Systems of Linear Equations in Two Variables

Examples: Which method would be best?

x+3y =28 {4p+5q=7
1 —2q =
§x+y=9 3p —2q = 34

S bostiution Q hmivadtion



Lesson 4.1: Systems of Linear Equations in Two Variables

Solve with ’€:'l M. nah o~

{(Zx +3y=4)2- Axrby=$
—4x — 6y =1—r “Hx-y= |

0 =9 Palse
041

i NO Soluction }

T*j?‘@** Parvallel ) \ﬂ(un%]ﬂﬂnt




Lesson 4.1: Systems of Linear Equations in Two Variables

When we get a false statement (like 9=0),
the system has no solution. The system is
then considered INCONSISTENT.

The graph of the lines will be parallel.



Lesson 4.1: Systems of Linear Equations in Two Variables

Solve with SWbshtutitn
{ 3x+y=1<> 31%

—6X — Zy‘i’/

“bx -2 (3xt)=-2
-bX tox-2=-2
—2 =-2 True

K INfinite Selwnions |
TB?“ concident ConSistent ~ depondeyt




Lesson 4.1: Systems of Linear Equations in Two Variables

When we get a true statement

(like -2 = -2), the system has infinite
solutions. The system is then considered
CONSISTENT and DEPENDENT.

The graph of the lines will be the same
line.



Lesson 4.1: Systems of Linear Equations in Two Variables

Homework: , . W51

Pg. 266: #'s 1-10dll, 11-19-edds, 27,
29,39,45,57,59

AND Pq.254: #'s 3,6,14,15,17, 21




