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NOTES: Section 3.4 - Solve Systems of Linear Equations in
0 Three Variables

Goals: #1 -1 can solve a 3 variable system using elimination (with exactly one, zero, or
infinitely many solutions).

#2 - I can solve a 3 variable system using substitution (with exactly one, zero, or

infinitely many solutions). o (2o & N
Homework: Lesson 3.4 Worksheet e o ‘
Warm Up: Graph the system of inequalities.
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(x,y,z) where the planes in the system 1) \HY S ¢ {_‘\T’ at exactly one point.

o

Scanned by CamScanner



Name: Hour: __ Date:

Exactly one solutlon

Infinitely many solutions No solutk
The planes intersect in a -

Siglamoks: The planes intersect in a line
P or are the same plane,

The planes have no common point of intersection.

There are two algebraic methods for solving system of three ¢@@® equations:

Supsn g and_ L NN NINOYT0r

Example #1: Solve the system using elimination.
Oax+2y+3z=1

@2x—3y+52=—14 Q\\nf\\ﬂu‘«"{. U_
(3 6x-y+az=-1 N

Step 1: Rewrite each system in two variables (eliminate a chosen variable). o

0 Lh(nwﬁz-l @ Ix-3y+ 92=- 14
® z{ox -4 +4z - - ®~3\wx—§5f*?"*’)
\Zx-f{f‘&?"z \BX + 3y 723

» HX r X =Ay+5z= -\

s ---""""'

ox 4112 = - —lox  -72 = -
Step 2: Solve for both variables.
g WoX 1zl gy 0 (3) =)
- -77=-1)
X \ox -33 =-|
4z =--12 \\Qx: 32_

[2=-3] (x=2 )

Step 3: Substitute and solve for the remaining variable.

2y ’..‘@ | -' \,_:ai!l

Scanned by CamScanner



Name:

Hour; Date:

Review:

We know that when we solve linear systems, we could have ON E solution, '\ Lsolution,

s WAEA (i LE YalaTal' it \n) .
or \LITVE)4 l{ .l . /i solutions. This is the same for H(WQQ’ \;.L‘u\n.\\w_ \

What does this look like algebraically?

ﬁONE SOLUTION NO SOLUTION lNFINlTELlY MANY SOLUTIO}\IS
x—= F ] M NO LS A0y out
you ) 0F -5 0=0V
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"\____,_._...—-JL

Example #2: Solve the system using elimination.

AN 16"‘%* 2=3 g4x+4yrdz=]
Y

O G geyaysaz=7 83 A Y1235 B (Bx-yrle= )
O seoyvm=s By (37-8 | \Tx-fatz=10
Ux r#geqz =7
O \x+122:27 e
x4 25 :g) 0 X {3~ |
-\ox -\72% =-37

|0 X T2 =
S [ _sohon)

Example #3: Solve the system using elimination.

Ox+y+z=Y (\)x+\i+/—.‘+ @X+\j~ - 4
‘ -

\

4
A @ xty-z=4 @' X + 2 =4 O'3x+3y4/z <\
@3x+3y+z=12

Ix+y - b U x Hﬂ = |
X+ Ay = b
-Z(Zx +Z\j “ %) o
0 , Ix ‘qy‘- : I»\() \\‘(\%\N\{\\d W‘OJ\(A

LS VL) SOOTTONS
0:=0v

Scanned by CamScanner



Name: Hour: Date: N
ate \

Example #4: Solve the system using substitution.

2x+hx+z=8 ’

—x+3_;g—22=3 ,
y=x+z
2x+(Xtz)+2-=% ~X +3(x12) -27
X+ 7272-% -X13x1t32 -2 =
Ix+z2 =73
Sx+L5-Ix) "X 2-3-2x
3)( | e = ) ’
o =Hpes i E=5-#F1)
\C'X - 2 24 Y /'—-—_—bu
— X g g | \ -': 5 ﬂ.' &
. J AL = 1 k ]

| ‘7-1 - X+ o ~‘
e Ay 5] o

Example #5: At a carry-out pizza restaurant, an order of 3 slices of pizza, 4 breadsticks, and
2 sodas costs $13.35. A second order of 5 slices of pizza, 2 breadsticks, and 3 sodas costs

$19.50. If 4 breadsticks and a soda cost $0.30 more than a slice of pizza, what is the cost of

i -13.3 = b opizza
each item? x 4 L{' " ZZ__|335 ¥ = (QSY O V -
379 gx 3 z\5 1321950 9 O of Yrodsnds
p2ed 212 y z- s+ of SOdUu

(gh st $050 4y z=x+030 - 4{0.50) 4 -0.30

V175
SQdO ) lJ -3
X = uf\j’r? 039 lm

3(4yr2-030 ray rzz- 1335 SUYE 030) 12y + 37 19
'y ¥ 52 -0.90+4y v 22 =1\335 20yr 52 - 15042y v 97 1150

\b\j vy 52 -0.40712.355 22yv82-1.5071450
oy £57 - 14 L0 Zry 32~
Sz =14.22 - ey Z1yr3l185-3.2y) - 2

z-7.$5-32 £29412.% - ZSﬁ‘;i\
Z2-7%5-32(0.50) Tz-'L19 “3by=-V% Y5 -%.50
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