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Lesson 3.5 Warm Up

1. Write the equation of the line in slope-intercept form ssential Understanding: To solve systems of three
that goes through the points (-1, 5) and (0, 2).

Lesson 3.5 Systems with Three Variables

equations in three variables you can use some of the

same algebraic methods you used to solve systems of two
equations in two variables.

2. What is a residual?

How much does each
box weigh? Explain
| your reasoning.

Can you write an
equation to model
the situation?

You can represent systems of equations in three variables as graphs in three
dimensions. The graph of an equation of the form Ax + By + Cz = D, where A, B,

and Care not all zero, is a plane. You can show the solutions of a three-variable system You can use elimination and substitution methods to solve
graphically as the intersection of planes. a system of three equations in three variables by working
No solution with the equations in pairs. You will use one of the
o fopoit leeinas ""e”"a"es\ equations twice. When one point represents the solution
of a system of equations in three variables, write it as an
|/ ordered triple (x, y, z).

| 4

l <— One solution [ —

The planes intersect at one
common point

An infinite number of solutions ——»
The planes intersect at all the points
along a common line.



@¢ x+3y—z=11

Ex. What is the solution of the system? D{lv - y+z=4

Q4+ y—-z=14

Step 1 Pair the equations to eliminate z. Then you will have two equations in x and y.

Subtract.

@ x+3y—-z=11
o

x+ y—z= 14

Substitute y = 3 and solve for x.
@ 3x+2y=15
3x + 2(3) =15
3x =

©

Add.
D(2x— y+z= 4
@] x+3y—z=11
@ 3x+2y =15
Step 2 Write the two new equations as a system. Solve for x and y.
Add and solve for y.
@ 3x+2y=15
@{ —3x+ 2y = -3
4y =12
y= 3

w

X =

Step 3 Solve for z. Substitute the values of x and y into one of the original equations.

@® 2x—y+z=4 Useequation ®.

2(3) =3 + z=4 Substitute.
6—3+z=4 Simplify.
z=1 Solveforz.

Step4  Write the solution as an ordered triple. The solution is (3, 3, 1).

1 What is the solution of the system? (write your

answer as an ordered triple)
3x+y-z=1
x+2y+z=4
3x-y-z=3
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Ex. What is the solution of the system? Check your
answer in all three original equations.
x—y+ z=-1
x+y+3z=-3
2x —y+2z= 0

Sometimes you may have to multiply an equation by a
number so that variables cancel.
Ex. What is the solution of the system?

x+ y+2z = 3
2x+ y+3z = 7
—x=2y+ z =10
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Another way to solve a s.ys'rem of three var‘nqbles u_.&: 'r.o Ex. Solve the system: x—2p+ z=—4
solve for one of the variables and then substitute it into —4x+ y-2z= 1
2x+2y— z= 10

the other two equations.
2x + 3y — 2z = —1

x+5y=9
4z - 5x =4

Ex. Solve the system:

Ex. You manage a clothing store and budget $6000 to
restock 200 shirts. You can buy T-shirts for $12 each,
polo shirts for $24 each, and rugby shirts for $36 each.
If you want to have twice as many rugby shirts as polo
shirts, how many of each type of shirt should you buy?



