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5.2 Exploring Graphs of Systems
of Linear Inequalities

Explore graphs of situations that can be modelled by systems of
two linear inequalities in two variables.

l ’i:ﬁwillhl 'i EXPLORE the Math

A nursery school serves morning and afternoon
snacks to its students. The morning snacks are

fruits, vegetables, and juice, and the afternoon

snacks are cheese and milk.

* The school can accommodate 50 students or
fewer altogether. Students can attend for just the
morning or for a full day.

* The morning snack costs $1 per student per
week, and the afternoon snack costs $2 per
student per week.

* The weekly snack budget is $120 or less.

© What combinations of morning and full-day students can the
school accommodate and stay within the weekly snack budget?
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©® What combinations of morning and full-day students can the
school accommodate and stay within the weekly snack budget?

Sample Solution

First, we represented the two unknowns in the problem using x and »:

¢ y is the number of morning students.

* v is the number of full-day students.

Then we wrote a linear inequality to represent each part of the problem:

¢ The total cost of the snacks, as it relates to the number of students, is the
sum of the cost of the morning snack multiplied by the number of morning
students and the sum of the cost of the afternoon snack multiplied by the
number of full-day students. The total cost is $120 or less:

x4 3y =120

¢ The total number of students can be up to and including
50 students:
x+v=50
Finally, we graphed both linear inequalities on the same
coordinate plane.

x + 3y =120
x +y=50
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We knew that the area where the two solution regions
intersect or overlap contains points that represent all the
possible combinations of morning and full-day students that
will work. We also knew that only whole-number points, such
as (24, 24) and (8, 36), make sense.
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Reflecting

A,

In a small group, compare the strategies that could be used to solve
the problem. Would each strategy allow you to identify all the possible
solutions to the problem? Explain.

B. How could a system of linear inequalities represent all the possible
solutions?

C. Suggest a possible combination of morning and full-day students thar
would solve the problem. Explain your choice.

Answers

A. We wrote two inequalities and then tried different values for x and y until

we found some that worked for both. This strategy would not identify
all possible solutions to the problem. We just found a few solutions that
would work because we guessed and tested.

The problem has two parts involving the same two
variables, and each can be represented by a linear
inequality using the same two variables. When you
have two or more linear inequalities like this, you have
a system of linear inequalities. When you graph the
system on one coordinate plane, the area where their
solution regions overlap contains all the points that
solve both inequalities. You can choose points from this
overlapping area as possible solutions to the problem.

. (30, 20) represents a possible combination of morning

and full-day students. | chose this point because it is in
the solution region and has whole-number coordinates.
As well, it makes sense to have the most students
possible, given the conditions of the problem.
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system of linear inequalities

A set of two or more linear
inequalities that are graphed

on the same coordinate plane;
the intersection of their solution
regions represents the solution
set for the system.

6—“/’

y=x+5
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Reflecting

D. How would the graph of the system of inequalities change in cach

situation?
i) The snack budger is $126 per week.
ii) The school accommodates 30 or fewer students.

iii) The school has 50 or more students, and the weekly snack budger

is no more than $48.

Answers

D.i) x+3y=120->x+3y=126
The other inequality would stay the same.

The overlapping region would be slightly larger,

because the boundary for the cost inequality would

move up.
x+3y=1206
X+ y=50

Number of full-day students

Full-day Students and Morning Stud

10 15 20 25 30 35 40 45 S50
Number of morning students

i) x+y=50—=x+ry=30

The other inequality would stay the same.

The overlapping region would get much smaller,
because the boundary for the total students would
move down quite a bit.

Number of full-day students
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+3y =120
+y=30
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iii) The system of linear inequalities would become
x+3y=48andx + y = 50.
There would be no overlapping region, so there
would be no solution.

Number of full-day students
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X+ 3y =48
x+y=50
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In Summary

Key Ideas

* Some contextual situations can be modelled by a system of two or
more linear inequalities.

» All of the inegualities in a system of linear inequalities are graphed
on the same coordinate plane. The region where their solution regions
intersect or overlap represents the solution set to the system. For example,
this graph shows the solution region to this system:
.ly=xxERYyER
xyly=5x€ERyER

Need to Know

* Aswith the solution region for a single linear inequality, the solution
region for a system of linear inequalities can be discrete or continuous
and can be restricted to certain quadrants. For example, the graph to
the right shows the system described below:

Lo |yz=1,.xEW,y EW}

b, Vy=-3x+6xE W, yeE W

Its solution region is restricted to discrete paints with whole-number
coordinates in the first quadrant.

« |f the sclution regions for the linear inequalities in the system do not
overlap, there is no solution.
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Assignment: page 225
Questions 1 and 2
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. "Three sustems of linear inequalities have
been graphed below. For each system,
describ& what you can infer fromthe graph
about the resgx'c-h‘ons on +he domain
and range.

Q)_ gjix-_%gc
'\ 1

\4‘

ou can infer from +hr's
graph +hot For this system
o+ fnccb’.ulﬁt'es 2%AER, HE R,.




foundations11ch5lesson2.notebook November 17, 2015

, ou can nfer From +his
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2. Grafh eoch system of linear mcq_?:xah'ﬂes.
Jus your repre.sen-%&ﬂon of The
Solu:l-t on \Se:‘r

a) 106u) - X+2y2-4,XER,YER
{. %3 J = Sati d ine L_;\\‘;‘_,_,LL""‘ -C*n' Fnuous
{LX)HMBE:X XER, BERS‘

s * Continuous

0] %cbua-h'ons of +he boundaries?

Ly =X +2y =N Ly y=x
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@ Two points on each boundary (’X-fn‘l"&a'frﬂ'):

Ly =X+24y= -4 Ly u=x% (0O.K)
For Xx=0, For y=0, %* ‘agonal Aine
Q+2u=~4 —x+72©0)=~M whith passes
Q§= i I - X =M +nrough (-1,-1),
- & =j =] Co0,0),(T,1) etc.
==-2, xX=Y
:j-frﬁ*ﬂ- 2 y-int=> 9. "ISir;fgcCE,oJ
) -l-t\_cc hine
&) Test Point (0,0) ¢ Test Point (o,1) s
LS. IR.S. L.S [R.S
“xX+2 -4 o 4
O +2L0) Yo
0+O
o . Since 1>0, (O,l) IS
Since 024, (0,0) located in +he
IS located in Solution rtsx'on
-i-‘q_e Solution
rcs(o’h.
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@ TWo points on each boundary (x-int+& B—inJrJ;

Ly, Ox+3y=9 Ls ~ex=21
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