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@ All equations in the form Ax + By = C are sfralgh’r lines when graphed. That is why they are called
linear equations.

@ Cowmbining two, or more, such equations is called a gsystem of linear equations or a linear system.

@ A solution to a system of linear equations in two variables is an ordered pair that satisfies
both equations in the systewm.

@ A linear system that has at least one solution is called a consistent system.
@ A linear system with no solution is called an inconsistent system.

4/23



b e T oS4 T1 Objective:Use | res
Determmmg Whe‘lh\e\rfgr e ﬂar&gm yoluon -of a, {Etgubsmumﬁta«d,“r

'y

to solve systents ofliicar &
\and nonlinedrequations f

1 8ys em;

2x-3y=-4
2x+y=4

@ Consider the system: -

@ Determine if the ordered pair (1, 2) is a solution of the system.

2x -3y =—4 The ordered pair (1, 2) 2x+y=4

20— 3(2) = _4 satisfies both equations. 2+ 2 - 4
(1, 2) is a solution of

2-6=-4 the systewm. 2+2=4
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2x -3y =4
2x+y=4

@ Consider the system: -

@ Petermine if the ordered pair (7 6) is a solution of the systewm.

2x -%y=—4 The ordered pair (7, 6) 2x+y=4
2(7)— 3(6) — _4 satisfies only one equation. A7)+ 2 — &
- (7 6) is not a solution of -
14-18=—4 the system. 14+6-4
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@ Procedure for solving a system of linear equations by substitution

1. Solve either of the equations for one variable in terms of the other variable.

2. Substitute the expression from step 1 into the other equation.
This results in a single equation with a single variable.

$. Solve the new equation from step 2 for the remaining variable.

4. Substitute the value found for the variable in step 3 into either of the original equations
and solve for the remaining variable.

9. Check the final ordered pair in both equations.

8. Be certain to write the solution as an ordered pair!
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@ Solve the system: - Sx+2y=4
2x+y=1
L Zx+y=1 2. 3x+2y=4% S Ix+—4x+2=4
y=—2x+1 Sx+20-2x+1)=4 —¥+2=4
X=-2
4 2x+y=1 4. 3x+2y =4
20-2)+y=1 3.2)+ 2y -4 9. Check the solution.
4ty =] ~6+2y=4 The solution of the

2y =10 systew is (<2, %)
y=239

y=9
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Method of Substitution

1.
2.

Solve one of the equations for one variable in terms of the other.

Substitute the expression tound in Step | into the other equation to obtain
an equation 1n one variable.

Solve the equation obtained 1n Step 2.

Back-substitute the value obtained 1n Step 3 into the expression obtained
in Step 1 to find the value of the other variable. STUDY TIP

Check that the solution satisfies each of the original eqUAtiONS. i a sreiem of oosatins.
it 1S very easy to make errors
in arithmetic. So, you should
always check your solution by
substituting it into each equation
in the original system.
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@ To solve a linear systewm graphically using the TI-84:

1. Solve hoth of the equations for y in terwms of x.
2. Enter both equations into

Z
4 Zoom G TRACE y : :
2nd S:intersect (=i | Set your first line [ [E)\IFEx

4. Ask for the intersection.
Set your second line Guess?

9. Check the final ordered pair in both equations.

8. Be certain to write the solution as an ordered pair!
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@ Solve the system: -

3
, ¥=7+?

y=-2x+1

The solution of the
system is (<2, 9)
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@ Keep in mind that a solution to a system of equations satisfies every equation in the system.
It is very possible that there is no solution to the systew.

@ The number of solutions to a system of two equations in two variables is either 0, 1, or infinitely many.

0 solutions 1 solution Infinite solutions
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;5x—2y=4
—10x+4y=7

. 5x-2y=4 2. -10x+4y=7 S _10x+10x-8=7
y="x-2 10x+4| Sx-2|=7 -8=7

@ Solve the system:

yar Obviously, this
i cannot happen.

‘ /Y There is no solution to
// the system @
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. (X - 4y - 8
> Solve the systewm: <\5x 20y — 40
. x=4y-8 2. 9x-20y =40 3. 20y — 40— 20y = —40
5(4y—8)- 20y =—40 _40 = —40

Obviously, this will always happen
no matter the value of v.

— > There are infinitely many
solutions to the system.

! 15/23



A S

J

8F . % 3{ A | TN & " & l;_f-Objecnve* (?sé{-""""
Example Fl d‘ﬁgaﬁ?ea ;g g §ubs’r|’ru’no’6tand=6r

. H' S 10 solve systemts o
’ . | p’; ,1and honlinear-equatioy

-
‘D

@ A company that manufactures running shoes has a fixed cost of $200,000. Additionally,
it costs 30 to produce each pair of shoes. They are sold at 480 per pair.

a. Write the cost function, C, of producing x pairs of running shoes.

Clix)=30x+300,000
b. Write the income function, S, from the sale of x pairs of running shoes. _

S(x)=80x
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@ A company that manufactures running shoes has a fixed cost of $200,000. Additionally,
it costs 30 to produce each pair of shoes. They are sold at 480 per pair.

¢. Determine the break-even point for sales.

@ The break even point is where sales = costs or G(x) = S(x).

_ _ The break even point is at
Cix)=3%0x+3%00,000 S(x)=80x 6000, 430000
Slx)1=280x $(x)=80(6000)

Income of 480,000 on
30x+300,000=80x $lx1=480,000 sales of 6000 units.
3200,000=50x
x=6000
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@ Solve the system: L4 =9 $ x*+x"-2x+1=35
x+y=1 2¢*-2x+1=5
. x+y=1 2, ¥*+y*=9 2x* -2x-4=0
y=—x+1 X2 +( x+l)2:5 X' —x-2=0
(x+1)(x-2)=0 P
x=—lor2 %5
4 x+y=1 x+y=1 9. Check the solutions.
ey =] Z+y=1 The solutions to the system are %
y=2 =1 1, 2) and (2, -1) -'
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, xi-y=-6
@ Solve the system: -
Xx—4y=28
. x—4y=38 2, x*—y=-6 8 16y2+64y+64—y=—6
_ 2
K=4y+8 (4y+8) —y=-b 16y2 +63y+70=0
63632 4(16)70)
B 2(16)
There are no real solutions. — —63 J—;\z/_gl !
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@ Solve the system graphically: -
x—4y=8
This system can be easily seen
on your calculator but you may
‘ > have to resize the window. &
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@ Solve the system: -

. y=¢ 2. x+y=1 5. x+e =1
x+e* =1 e =1-x

In(1-x)=x

4 x+y=1 5 Checkthesolutions.  Inl1 .

0)+y=1 The solution to the Iy
y=1 system is (0, 1)
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@ Solve the system graphically: -
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