Unit 3: Systems of
Equations and Inequahties
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Graph the following lineor equations using slope-intercept form,

Ly=32x+1

2. y=3x-4

3. y=2x45
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Name:

Date:

STRANGE LINES — VERTICAL AND HORIZONTAL [ T e

Although they don't fit the classic linear madel, it is important to understand how we write equations for
horizontal and vertical lines. The first exercise will illustrate the idea, Never forget, though, that when we
create an equation for a curve, it simply describes what all points on the curve share in common.

Exercise #1: Shown below are a horizontal line and a vertical line.

y
'y

4

\ 4

HORIZONTAL LINE

Write down two coordinate points:

What do they share in common?

What is this line’s equation?

y

Fy .

X

F

VERTICAL LINE

Write down two coordinate points:
What do they share in common?

What is this line’s equation?

— e o ————— =S

Equations of horizontal lines and vertical lines are so simple that students will often get them confused later,

because they don’t really seem like typical linear equations (because they aren't).

Horizontal Line: v =constant

HORIZONTAL AND VERTICAL LINES ]

Vertical Line: x = constant

(Constants can be determined by using any point the line passes through)

Exercise #2: Which of the following equations represents a vertical line that passes through the point (5,-3)?

() y=-3 (3) y=-3x+5

{2) x=35 (4) y=5x-3



It is important to be able to quickly and accurately graph vertical and horizontal lines as well as give their .
equations based on their graphs, We will try to build some fluency with this in the next exercise.

Exercise #3: For each of the following, give the equation of the line shown or described.

(a) y & (b) A J (c) g
‘.-\f X X
. : <t >
A4 A 4
EQUATION: EQUATION: EQUATION:
14 b id ¥
(d) e (e) £ (0
X X ¢ :
4
EQUATION: EQUATION: EQUATION:
(g) The equation of a verticai line passing through (h) The equation of a horizontal line passing
the point (-4, 5). through the point (3, 2).
Lxercise #4: Sketch the region bounded by the three lines whose e

equations are given below. Label each with its equation. Find the area
of the triangular region enclosed by the lines. You may want to use
your calculator to create a table of values of the first line or simply use
facts about the slope and y-intercept.

y=2x—-4 X
x==]
v=2

&
@




Name: Date:

STRANGE LINES — VERTICAL AND HORIZONTAL

FLUENCY
1. For each of the following, give the equation of the line shown.
(a) 1y (b) I ©) & 4
X X X
L 4 ¥
EQUATION: EQUATION: EQUATION:
4 i y sz
(d) (e) (6
X L X
EQUATION: EQuUATION: EQUATION:

2. Write the equations of lines that fit the following descriptions. Sketch a picture if needed.
(a) A vertical line that passes through the point (b} A horizontal line that passes through the point
(4,-7}). (-2,3).
{c) A line parallel to the x-axis that passes through (d) A line perpendicular to the x-axis that passes
the point (-2,15). through the point (5,1).



0,

3. Each of the following lines are either horizontal, vertical, or slanted. Label each with its type and then .

graph on the grid. Label each with its equation. v

Type:

3
=—x=-—-2
(a) ¥ 5\"

(b)) ¥y=6

(c) y=—x+7

(d) x=—4¢

(¢) y=2x+1 |

4. A rectangle is surrounded by the lines whose equations are shown below. Graph these lines and find the

area of the rectangle enclosed by them. 4

x=-4 = 3

y==2 v=2 N
Area:

5. The triangular region shown below is bordered by one vertical line, one horizontal line, and one slanted line.
State the equation of each line and dctermine the triangle’s area.

Vertical Line: \ 47

Horizontal Line:

L

Slanted Line:
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Name:

WRITING EQUATIONS IN SLOPE-INTERCEPT FORM

FLUENCY

L. Each of the following lines has a slo

each, state the slope, the y-

(a) F 3

(b)

Date;

pe and y-intercept that can be determined by examining the graph. For

intercept, and then write the equation in y = mx+b form (slope-intcrcept form).
y

y

F

v

/

/
/

Y,

¥
Slope:

v-intercept:

Equation:

Slope:

v-intercept:

Each of the following lines has a slo
on the line to solve for the exact p-

y
(a) 4

W (b) X,

Equation:

5

pe that can be determined by examining the graph, Use another point
intercept. Then, state the equation of the line.

y

]

4

A

Y.

A J

Slope:

Solve for v-intercept:

Equation:

Slope:

Solve for the y-intercept:

&

Equation:
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3. Find the equation of the line that passes through each of the following pairs of points in y = mx+b form. .
(a) (1,7) and (4,22) (b) (-2,13) and (2,3)
(c} {(4,6) and (10,0) (d) (0,~10) and (i6,2)

APPLICATIONS .

3. A steady snow fail is coming down outside. Prestel decides to measure the depth of the snow on the ground.
After 4 hours, the snow is at a depth of 9 inches an after 8 hours it is at a depth of 14 inches.

(a) Express the information given in this problem (b) Find the slope of the line that passes through
as two coordinate pairs, (4, d), where & is the these two points. What are its units?

number of hours and d is the depth of snow.

{c) Find the equation of the line that passes (d) What was the depth when the snowfall began
through the two points in d =mh+ b form. (h=0)? What would the depth be afier 12
hours?




||

Name:

Writing Equations in Context: y=mx +b
1. Suppose that the water level of a river is 34 feet and that it is receding at a rate of 0.5 foot
per day. Write an equation for the water level, L, after d'days. In how many days will the

water level be 26 feet?

Equation:

2. Seth's father is thinking of buying his son a six-month movie pass for $40. With the pass,
matinees cost $1.00. If matinees are normally $3.50 each, how many times must Seth attend in
order for it to benefit his father to buy the pass?

Equation:

3. For babysitting, Nicole charges a flat fee of $3, pius $5 per hour. Write an equation for the
cost, €, after & hours of babysitting. What do you think the slope and the y-intercept
represent? How much money will she make if she baby-sits 5 hours?

Equation:
Slope represents:
Y-Intercept represents:

6. A plumber charges $25 for a service call plus $50 per hour of service. Write an equation in
slope-intercept form for the cost, £, after A hours of service, What will be the total cost for 8
hours of work? 10 hours of work?

Equation:

7. Rufus collected 100 pounds of aluminum cans to recycle. He plans to collect an additional 25
paunds each week. Write and graph the equation for the total pounds, A, of aluminum cans after
wweeks, What does the slope and y-intercept represent? How tong will it take Rufus to collect
400 pounds of cans?

= } ! t + f ]
L ! II — r_.j-._..\i
| LS R o
= | | i H 1 ] |
Equation: s | -
Slope represents: =, +T T, S
Y-Intercept represents: =ty % f o
i — : } g t T l 4
1 ! 1 i
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I |
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8. A canoe rental service charges a $20 transportation fee and $30 dollars an hour fo rent a
canoe. Write and graph an equation representing the cost, y, of renting a cance for x hours.
What is the cost of renting the cance for 6 hours?

Equation:

9. A caterer charges $120 to cater a party for 15 people and $200 for 25 people. Assume that
the cost, y, is a linear function of the number of x people. Write an equation in slope-intercept
form for this function. What does the slope represent? How much would a party for 40 peosle
cost?

Equation:
Slope Represents:

10. An attorney charges a fixed fee on $250 for an initial meeting and $150 per hour for all .
hours worked after that. Write an equation in slope-intercept form. Find the charge for 26
hours of work.

Equation:

11. A water tank already contains 55 gallons of water when Baxter begins to fill it. Water flows
into the tank at a rate of 8 gallons per minute. Write a linear equation to model this situation,
Find the volume of water in the tank 25 minutes after Baxter begins filling the tank,

Equation:

12. A video rental store charges a $20 membership fee and $2.50 for each video rented. Write
and graph a linear equation (y=mx+b) to model this situation, If 15 videos are rented, what is
the revenue? If a new member paid the store $67.50 in the last 3 months, how many videos
were rented?

Equation:




®

Name: Date:

SOLUTIONS TO LINEAR SYSTEMS AND SOLVING BY GRAPHING

Systems of equations (and inequalities) are essential to modeling situations with multiple variables and

multiple relationships between the variables. At the end of the day, though, the solution set of a system of
equations can be easily defined:

SOLUTIONS TO A SYSTEM OF EQUATION

1. A point (x, v) is a solution (0 a system if it makes all equations true.

2. The solution set of a system is the collection of all pairs (x, y) that are solutions to the system (see 1).

Exercise #1: Determine if the point (2, 5) is a solution to each of the systems provided. Show the work that
leads to your answer for each.

(@) v=4x-3 (b) y—x=3

2x+y=9

| —

We can solve a system by using a graph. Revicw this process in the next exercise.

Exercise #2: Consider the system of equations shown below: ¥

v=2x+5

v=2-x

(a) Graph both equations on the grid shown. Use TABLES on your
calculator to make the proces: faster, if necessary. Label each
line with its equation.

\ L)

{b) Atwhat point do the two lines intersect?

(c) Show that this point is a solution to the system.




Graphing Systems of Equations

Vocabulary:
A system of linear equations is

A solution of a system of linear equations is

Point of Intersections (POI) is the same thing as the solution of a system.

No solution means

A system of equations has infinitely many solutions when

iVocahulary-andiKey:Concepts

r ~
[ Numbers of Solutions of Systems of Linear Equations \
different slopes smue slope same slope
different y-intercepts same y-intevcept
v 4 ¥ v
] \ [¥] X [3] v
/
4 |
Tetines[ ] Meins[ ] Thelinesare[ ]
so there is so there are s0 there are
E:) solution. ':] solutions. | ]
solutions.




Systems with No solutions

=3x+2
1.) Solve by graphing: .
y=3x-2

»

F 4 4 - R .
+
Systems with Infinitely Many solutions
2
y=—ix+3 Pl
2) 4 )
——éx+3 -
=% i
547-5 i
Examples: |
=x+2 =— -
1a) {y ; 1 1p) {¥="3%"1
J’—Ax-}» y=x—4_
y ¥
: N I
-6 -f -4 J P -I‘ 9 q i ¢ I T . . _i

15



1

x=2 y=3
2a. Zb.
a){_].r=-6 ){x——4

¥ y
i i
3 =
4 4
J 1
u 1
1 1
) 5 4 p 2, 3 = I x

3 3
3 1
3 (]
L 3

5

B
3
-=x+2=
2x—-6=y 9 Y
3a.) ; 3b.) |
_.-r=
N —-24+—x=y
2
J ' p
4. s
=3 3
4 3 .
1 1
3 1
i 1
e e I ] 1+ 3 0 x e s A 1 - z
1 i
| b
1
s L1
—&. j 5
L




Practice:

L {y =-2x+2

y=2x+3
2. 71
—x=
2 y
l\y
F o -4 - -4

y=3x+2
d\y
F4
L 4
1
1
' EYEER 1 -
b |
b1
&
y=2x-5
3. l
y=—-:x+2
3
Py
F
i
4
3
b
L
TP I .

|~
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Name:

HW #1 — Graphing Systems of Equations

Class:

Date:

What is the solution to the following system of linear equations?
If there is no solution or infinitely many, explain why.

=x+13
pi{’=*
y=-2x+3
f\y

y=2x+3

3)

=—x
r=3

"

=x+2
n{Y=F
y=4x-1

4 5 B o

3
}’=""—)'.'C+2
4) -
y—lx 2
2
[y
‘—5-,5—1314' '

n

11
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-~

-5 b

-

+

& N

-ft

2x=-5=y

~l+x=y

- 4 2 A x
]
L4
y=2x-12
y=2x+35
B
L4
1
4o oA ;
w
1
4




Name: Class;

Notes #2 - Graphing Systems Date:
Warm-Up:
Graph the two linear equations and find the solution,
y=-3x+6
=—lx+1
A N N
| - 4 . I »
{ ) i { i
| A A
ol | |

2{

4

Graphing a system of equations in different forms:
1. Find the solution to the systemt.

y=2x-3
2x+y=5

S

v

L 4
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Try It!

Find the solution the follawing system.

-dx+y =1

=—-—l-.t+l
2

.

Find the solution to the given systems.

3.
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5. Find the solution the following system.

3I+4y=]2 A

3 : | X . ! i o
y=—11+3 e T—L L. :_. "-."—‘t"'".'_-'f_ — e

,

v

Determine where the two equations intersect. Set the equations equal and
solve. Make sure you find both the x and y coordinates.

6.y=2x+1 7. 2x-1=y 8.x=3y-4
y=3x-4 dx+2=y x=-3y+2
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Name:

Graph the two linear equations and find the solution.

HW #2 - Graphing Systems (Day2)

1 =-x+2
] —xt+y=-2

I = . A
(VN

e b et — e ]

- '
1 - &
b | Y - “ %
. t + - .
y
y=2x+6
3. 47
-2x+y=6
4
[
) i

Class:

Date:

A
i L_! T T
I =
L5 i M . —
N I
I L 2ise A .
...._...L_.I....f.x......_._.:.. ______
< I N
N !
N ...
il‘ — %
— e o
o .
l‘p i I - i - i
™ Ll r 1 . * -
Pl ’
'
—4=12x
e 4
y=2x=4
A
: i
U N
- — ! — L) -
b
|
|
{ 1 L
i
v

25
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5 2+y=2x
T ly-2x=5

BERE

S

A 4

Find the solution to the given systems.
6. " 7.

-""‘

+ b S W

PO T A
Al
o
P
o
g

j N T/
\ L \
A -+ WA
\ T =
” z |

=

Mw"

Spiral — Show all work:
Solve the following equations:

8.  Tk-8+2(k+12)=52 9.  6(f+5)=2(r-3)




=+

Name: Date:

SOLVING SYSTEMS ALGEBRAICALLY BY SUBSTITUTION B R

(s]
There are a variety of ways that we solve a system of equations. In the last lesson we saw how to solve them
graphically. In this lesson we will review and understand the basis for solving them by a method known as

substitution. You have seen this technique in Common Core 8" Grade mathematics, but here we will explore
it more deeply.

Exercise #1: Consider the system given below and its solution x =4 and y=1.

(2) Show that {4, 1) is a solution to the system. 2x+y=9
y=x=3
() Substitute x—3 in for y in the first equation and (c) Solve the system by finishing the substitution
show that the point (4,1) is still a solution to from (b).

this new cquation.

Substitution is a very important technique and we want to be very good at it. 1t boils down to one of the most
important properties of equality:

EQUALS MAY ALWAYS SUBSTITUTE FOR EquaLs

Exercise #2: Solve the following systems of equations by substitution.
(a) y=2x+5 (b) 4x-2v=16

y==lx-10 y=-5x+{3
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Name: Date:

SOLVING SYSTEMS BY SUBSTITUTION

FLUENCY

1. Solve each of the following system of equations by substitution.

(a) y=x+8 {(b) y==-3x+5
y=4x-1 2x+y=6
(c) 4x+3y=37 (d) x-5y=-49
V=4 v==2x+]|
2. Givent system shown below do the tollowing: —
[ ey
I=—x—2
I 5 x-2
y=-3x+5

{(a) Solve this system graphically using the grid shown,

"

(b) Solve this system by substitution. Show your work.

v




Solving Systems of Equations by Substitution

Solve each system by substitution.

1) y=-3x-16
-3x-y=16

3) 6x+3y=-9
y=-3

5) 3x-2y=18
x=-3y=20

7N 3x+y=9
-6x - y=-24

9 x+y=10
Sx—-8y=11

2) =5x+5y=10
y=8x-19

4) 6x+8p=10
y=3

6) -2x-3y=-1
X—-5y=-19

8) x+3y=2
—4x-y=14

10) —x+2y=~[2
»r=-3

29
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Name: Date:

TIIE METHOD OF ELIMINATION E?ﬁ‘:
T el
L

In previous courses you have seen how to solve systems graphically and how to solve them by substitution.

Today’s lesson will build on the previous one and formally introduce the technique of solving a system by
climination. Remember from the last lesson that:

SOLUTIONS TO SYSTEMS REMAIN SOLUTIONS IF

1. Properties of equality are used to rewrite either of the equations.

2. The equations are added or subtracted or any rewrite is added or subtracted.
e -

Exercise #1: Consider the system shown below. Solve the system two ways, by eliminating x in (a) and
eliminating y in (b). :

(a) Eliminate x to solve (b) Eliminate y to solve
4x+5y=12 4x+3y=12
~-Ix+y=8§ -2x+y=8

(c} Show that the point that you found in (2) and (b) is a solution to this systemn of equations.

Exercise #2: Solve the following system of equations by elimination and check that your answer is a solution
to this system.

5x-2y=10

2x+7y=43

21
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MName: Date:

THE METHOD OF ELIMINATION .

FLUENCY

1. Solve each of the following systems by the Method of Elimination. These two should be relatively easy.
Make sure to understand why.

(@) x—y=7 (b) 2x+5y=3

xt+y=5 —2x-y=35

2. Solve exch of the following sysiems by the Method of Elimination These will be slightly harder thun #!
because you will have to alter one of the equations by multiplication.

{(a) =x~—-y=15 {b) 2x+3y =17
dx+2y=30 Sx+6y=132

3. Solve each of the lollowing systems by the Methiod of Elimination. In each case you will likely want to
aiter both equations by multiplication.

(u) 2x+3v=16 (b} 6x—T7y=25
S5x-2v=121 i5x+3y=42
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4. Which of the following represents the intersection of the lines whose equations are given below?

(1) (~1,16) (3) (3,8) y+2x=14
@) (4.9) “) (0,7) .
APPLICATIONS

5. Use the Method of Elimination to find the equation of the line, in y = mx+ 5 form, that passes through each

set of points. Set up a system first, like we did Exercises #3 and 4 from the lesson. Then, solve the system
for the slope, m, and the y-intercept, b.

(a) (3,10) and (5,18) (b) (-2, 5) and (6,-7)

- 6. Lilly and Rosie are sisters. The sum of their ages is 19 and the positive difference of their ages is 9. Set up
a system of equations involving Lilly's age, L, and Rosie’s age, R, assuming that Lilly is the older child.
Solve the system to find their ages.

7. Shana bought sodas and pepcorn for the movies. Sodas cost $3 each and popcom cost $4 per bag. Shana
bought 7 things from the concession, all either sodas or bags of popcom. Shana spent a total of $26. Write a
system of equations involving the number of sodas, s, and the bags of popcom, b. Solve the system to see
now many of each Shana bougt.
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Solving Systems of Equations by Elimination

1) =4x~2y=-12
dx+8y=-24

3 x-yv=11
2x+y=19

5) -2x-9y=-235

~4x—-9y=-23
7) -6x+6y=6

—6x+ 3y=~12
9) Sx+y=9

10y~ T7y=-18

1)y =3e+7y=-16
-Yx+5y=16

2) 4x+8y=20
—4x+2y=-30

4) -6x+35y=1
6x+4y=-10

6) 8x+ y=-16

=3x+y=-5

8) 7x+2y=24

8x+2v=30
L10) -4x+9y=9

x—3v=-6

12) =7x+y=-19
=2v+3y=-19

25
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Name: Date:
MODELING WITH SYSTEMS OF EQUATIONS 'lE J @
bR
1]

Many real world scenarios can be modeled using systems of equations. In fact, when we have two quantities
that are related and two ways in which those quantities are related, then we can often set up and solve a system,

Exercise #1: Jonathan has nine bills in his wallet that are all either five-doliar bills or ten-dollar bills.

(a) Fill out the following tablc to see the (b) If f represents the number of $5 bills and ¢
dependence of the two variables and how they represents the number of $10 bills, then what
then determine how much money Jonathan has. does the following expression calculate?

Explain.
Number | Number
of fives, | oftens, ¢ Amount of Money, § 57 +10¢
0
1
2
3

{c) If Jonathan has a total of $55, set up a system of equations involving fand ¢ that could be used to determine
how many of each bill he has. Solve the system. Remember that he has 9 total bills.

(d) Let’s say that we were toid that Jonathan had seven bills that were all 53’s and 20’s and we were also told
that he had a total of $120. Set up and solve a system to help evaluate whether we could have been told true
information.
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There are many different problems that can be modeled with linear systems. Let’s try another one where we use

information given to determine unit prices.

Exercise #2: Samantha went to a concession stand and bought three pretzels and four sodas and paid a total of
$11.25 for them. Raza went to the same stand and bought five pretzels and two sodas and paid a total of $8.25.

(a) Could pretzels have cost §1.75 each and sodas
$1.50 each? How can you evaluate based on the
information given?

(c) Solve the system of equations using the
elimination method.

{b) Letting x equal the unit cost of a pretzel and
letting v equal the unit cost of a soda, write a
system of equations that models the information
given.

(d) If Leah went to the same concession stand and
bought two sodas, how many pretzels would she
need to buy so that she spent the same amount
cn both?

We can model information given in a geometric form as well. We should feel relatively comfortable working
with rectangles and their perimeters. The next question concemns the relationship between the length and width

of a rectangle,

Exercise #3: A rectangle has a perimeter of 204 feet. It's length is six feet longer than twice its width. If L
stands for the length of the rectangle and # stands for its width, write a system of equations that models the
information given in this problem and solve it to find the length and width of this rectangle.
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Name: Date:

MODELING WITH SYSTEMS OF EQUATIONS

APPLICATIONS

l. A local theater is showing an animated movie. They charge S5 per ticket for a child and $12 per ticket for
an adult. They sell a total of 342 tickets and make a total of $2550. We want to try to find out how many of

each type of ticket they sold. Let ¢ represent the number of children’s tickets sold and q represent the
number of adult tickets sold.

(a) Write an equation that represents the fact that {b) Write an equation representing the fact that
342 total tickets were sold. they made a total of $2550.

(c} Solve the system you created in (a) and (b} by the Method of Elimination.

2. A catering company is setting up tables for a big event that will host 764 people. When they set up the

tables they need 2 forks for each child and 5 forks for each adult. The company ordered a total of 2992
forks. Set up a system of equations involving the number of adults, a, and the number of children, ¢, and
solve to find out how many of each attended the event,

3. llida went to Minewaska Sate Park one day this summer. All of the people at the park were either hiking or
bike riding. Tuere were 178 more hikers than bike riders. If there were a total of 676 pcople at the pail,
how many were hiking and how many were riding their bikes?

ul
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4, Juanita and Keenan own a camping supply store and just put in an order for flashlights and sleeping bags.
The number of flashlights ordered was five times the number of sleeping bags. The flashlights cost $12
each and the sleeping bags cost $45 each. If the total cost for the flashlights and sleeping bags was 31783,
how many flashlights and how many sieeping bags did Juanita and Keenan order?

3. For a concert, there were 206 imore tickets sold at the door than were sold in advance. The tickets sold at the
door cost $10 and the tickets sold in advance cost $6. The total amount of sales for both types of tickets was
$6828. How many of each type of ticket was sold?

6. Eldora and Finn went to on office supply store together. Eldora bought 15 boxes of paper clips and 7
packages of index cards for a total cost of 355.40. Finn bought 12 boxes of paper clips and 10 packages of
index cards for a total cost of $61.70. Find the cost of one box of paper clips and the cost of one package of
index cards.
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Name: Date;

GRAPHS OF LINEAR INEQUALITIES

So, we have graphed linear functions and in the last lesson learned that the points that lie on a graph are simply
the (.r, y) pairs that make the equation true. Graphing an inequality in the xy-plane is exactly the same

GRAPHING INEQUALITIES

To graph an inequsality simply means to plot (or shade) all (x, ») pairs that make the inequality true

A —

Exercise #1: Consider the inequality y> x+3.

(a) Determine whether each of the following points lies in the solution set (and thus on the graph of) the
inequality given.

(2,7) (0.1) (L4)

(b) Graph the line y =x+3 on the grid below in dashed form. Why are points that lie on this line not part of
the solntion set of the inequality?

Ly

{c) Plot the three points from part (a) and use them
to help you shade the proper region of the plane
that represents the solution set of the inequality.

X (d) Choose a fourth point that lies in the region you
: shaded and show that it is in the solution set of
the inequality.

(e) The point (10,12) cannot be drawn on the graph grid above, so it is difficult to tell if it falls in the shaded

region. Is (10, 12) part of the solution set of this inequality? Show how you arrive at your answer.

L L
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There are some challenges to graphing linear inequalities, especially if the output, y, has not been solved for. .

Let's look at the worst case scenario.
Exercise #2: Consider the inequality 3x-2y22

(a) Rearrange the left-hand side of this inequality
using the commutative property of addition.

(¢) Shade the solution set of this inequality on the
graph paper below.  47¥

"H

The final type of inequality that we should be able to graph quickly and effectively is one that involves either a

horizontal linie or a vertical line.

(b) Solve this inequality for y by applying the
properties of inequality that we used in Unit
#2.

(d) Pick a point in the shaded region and show that
it is a solution to the original inequality.

Exercise #3: Shade the solution set for each of the following inequalities in the x3-planes provided. First, state
in your own words the (x, y) pairs that the incquality is describing.

(a) x<4

Your own words:

L 4

(b) y2-2

Y our own words:

 J
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GRAPHS OF LINEAR INEQUALITIES

FLUENCY

L.

12

Determine which of following points lie in the solution set of the inequality y 2 2x—4 and which do not.
Justify each choice,

(@ (5,4) () (0,-1)

(c) (10,16) @ (2,-1)

Which of the lollowing points lies in the solution set of the inequality y 23x+107
(1) (1,10) (3} (4,20)

(2 (-1,3) (4) (2,16)

Which of the following points does ot lie in the solution set to the inequality p 2 -'i.t-i- 57

(1) (6,3) 3) (~3,8)
(2) (-6, 5) {4) (12, 3)
W o
Which of the following linear inequalities is shown graphed = T
below? 2NN
4\\ B
1 d o1 3) y>2xel ARNES
( )y<5.\— ( )J’>3-‘“ CRER «
A 3
2 3 v \\ :\
4)\ <:- - - J>—- o Fa = = \
(~,y_3.\‘ l (4),!-2-\ l ANANENEN
RN ANENANY
il \\ ‘
e ey - b
A
® 8
ks
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Graph the solution set to the inequality shown below, State one point that lies in the solution set and one .

point that does not.
4y

y<—2x+4

"'d

One Point In Solution: One Point Not In Solution:

Rearrange 'he inequalitv below 30 that it is easier to graph and then skeick its solution set on the prid given.
Be carelul when dividing by a negative und remember to switch the inequality sign.

e 4
x—-2ys6
One Point In Solution: One Point Not In Solution:
Graph the solution set to each of the following inequalities.
<
(a)}’_4 “y (b) x>1 .Jl
| l |
x x

Y
¥,




4+

Name: Date:

SYSTEMS OF INEQUALITIES

Elarkes
We can have systems of inequalities as well as systems of equations (equalities). The definition of solving a
system still holds: we have to find all points that make ail inequalities true.

Exercise #1: Consider the system ol inequalities shown below. Determine if each of the following points is a
solution or not to the system. Show work that justifies your answers.

x+y>10
@ (3,8) () (5.9) ”"3’ > 5
4 e

(c) Graph the solution set to this system of inequalities.

Exercise #2: On the grid shown below, graph the solution to the system of inequalities shown below. State a
paint that lies in the solution set and one that doesn't.

y
F 3

3
V< ——x+2
: 2
xz-=2

X

Point in Solution Set: Point Not in Solution Set:




Ho

Exercise #3: Which of the following points is a solution to the system of inequalities shown below? Show the

work that leads to your answer.

(1) (3,-6} (3) (-2,10)

2 (0,2) (4) {4,10)

yE-4x+2

X
>=4+7
7 2

Very often, systems of inequalities will define portions of the xy-plane that can be visualized and manipulated.

Exercise #4: Consider the system of inequalities given below.

(a) Determine which, if any, of these points is a
solution to the system.

(-1.4) (3.

{(b) Sketch the solution to the system on the grid
provided. y

I 3

\L>

y2-2
x<4
vE2x

() Find the area of the portion of the xy-plane that
represents the solution,

{d) Why does the dashed line of one of the borders
not make a difference in terms of the area you
found in part (¢)?
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SOLVING SYSTEMS OF INEQUALITIES

FLUENCY

1. Which of the following points is a solution to the system of inequalities shown below?

12

o

M (3.5) @) (1.-2) -
) (1,3) @ (2,3) yS-2x+7
A system of inequalities is shown graphed below. Which of the ‘Ly 4
following points lies in the solution set of this system? YR ATAV 71&
, \ ( ) / // // .,L\ __'m
(1 {-~1,2 (3) (2.-4 g A
’ AViViN N L] ~
RNAVY, -~
(2) (l» 5) (4) (4’ 2) / }\ X
f i
T
o \%
[ s
h.‘-."'-._ \"'- ]
. Consider the system of inequalities shown below. r
2 ’
y> -3— x-2 JIJ
V=2 -x+6
(a) Is the origin, (0, O), part of the solution set of the system?
Determine without first graphing,
X
(b} Graph the solution to the system of inequalities, Then,
state one point that lies in the set and one that doesn't,
One Point That Lies in the Solution: One Point that Does Not Lie in the Solution

®

o
P
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4. Sketch the solution to the system of inequalities shown below: o4
y+2x<0
x£2
State a point that lies in the solution set: X
5. Find the arca of the triangular region defined by the system of inequalities shown below.
4y
2x
xz-3
vebh
X
REASONING
. v - ... JL }'
6. Consider the system of inequalities shown below:
y2x+2
y2x=3

{a) Graph the system solution to the system on the grid.

Y=

(b) Why can you not state a point in the solution set?

B A
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MODELING WITH SYSTEMS OF INEQUALITIES

There are many situations that arise in business and ¢

Date:

£

e

ngineering that necessitate systems of linear inequalities.

The region in the xy-plane that solves the systems often represents all of the viable solutions to the system, so
being able to visualize this region can be extremely helpful. As always, with modeling, it is important to really
read the problems and understand the physical quantities involved.

Exercise #1:
bakery for $15 per hour. He can work at most 52 hou
$600 per week to cover his living expenses,

(a) If John works 14 hours mowing and 30 hours at
the bakery, does this satisfy all of the problem’s
consiraints?

(c) If John must work a minimum of 10 hours for
his father, will he be able to make enough
money to cover his living expenses? Show the
work that leads to your answer.

(e) John's father needs him to work a lot at the
landscaping business. Show the point on the
graph that corresponds to the greatest number of
hours that lie can work while still covering his
expenses,

(N Algebraically, find the greatest number of hours
that John can work for his father and still cover
his expenses. Explain how you found your
answer or show your algebra below.

John mows yards for his father's landscaping business for $10 per hour and also works at a
rs per week during the summer. He needs to make at least

(b) If x represents the hours John spends mowing
and y represents the hours he spends at the
bakery, write a system of inequalities that
describes this scenario.

(d) Graph the system of inequalities with the help of
your calculator (if needed) on the axes below.
Use the space below to think about how to
graph these lines,

Hours at Bakery, y

Hours Mowing, x

&
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Excrcise #2: For each of the following, write a system of inequalities that models the problem. You do not
need to solve the system.

(a) Frank is putting together a bouquet of roscs and (b) A diet food company is attempting to create a

daisies. He wants at least one rose and at least
two more daisies than roses. Roses cost $4 each
and daisies cost 32 each. Frank must spend $40
or less on this bouquet. If » represents the
number of roses he buys and & represent the
number of daisies, write the system.

non-carb brownie composed entirely of fat and
protein. The brownie must weigh at least 10
grams but have no more than 100 calories. Fat
has 9 calories per gram and protein has 4
calories per gram. If x represent the weight, in
grams, of protein and y represents the weight, in

grams, of fat, write the system.

Exercise #3: The drama club at a local high school is trying to raisz money by putting on a play. They have
only 500 seats in the auditorium that they are using and are selling tickets for these seats at $5 per child's ticket
and $10 per adult ticket. They must sell at least $2000 worth of tickets to cover their expenses.

(b) Using technology, sketch the region in the
coordinate plane that represents solutions to this
system of inequalities.

(a) If x represents the number of children’s tickets
sold and y represents the number of adult tickets
sold, write a system of inequalities that models
this siruation.

Adult Tickets, v

Children’s Tickets, x

(c) If the students want to sell exactly 500 tickets and make exactly $2000, how many of each ticket should they
sell? Why is this answer not realistic?
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O MODELING WITH SYSTEMS OF INEQUALITIES

APPLICATIONS

L. Jody is working two jobs, one as a carpenter and one as a website designer. He can work at most 50 hours
per week and makes $35 per hour as a carpenters and 375 an hour as a website designer. He wants to make
at least 52350 per week but also wants to work at least 10 hours per week as a carpenter. Let c represent the
hours he works as a carpenter and let w represent the hours he works as a website designer.

(a) Write a system of inequalities that models this (b) What is the maximum amount of money that
scenario. Jody can make in a week given the system in
(2)? Explain your reasoning.

(c) The graph of the system is shown below with its w (hrs)
solutions shown shaded. Three lines are graphed. _ 4
Label each with its equation. 30

o

(d) Find the coordinates of point A by solving a system
of equations by Elimination.

10 50 670
¢ (hrs)

(e) What does the value of ¢ that you found in the solution to part (d) represent about the number of hours
Jody can work as a carpenter. Explain your thinking.
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2. For each of the following, create a system of inequalities that models the scenarios presented. You do not
need to solve the systems.

(a) Two pumps at a local water facility can only (b) Dave is buying popcorn and sodas for his son

run individually. They will run for at least 18
hours in a day but obviously no more than 24
hours in a day. Pump | can move 120 gallons
per hour while Pump 2 can move 200 gallons
per hour. In total the two pumps must move at
least 3,000 gallons of water per day. If x
represents the number of hours that Pump 1
runs and y represents the number of hours that

and his three friends that he brings to the
movies (four kids total). He needs to buy at
least one of the two items for each of the four.
Popcorn costs $2.50 per bag and sodas cost
$£4.00 each. Dave can spend at most $20. Ifs
represents the number of sodas he buys and p
represents the number of bags of popcorn, then
write a system that models this scenario.

Pump 2 runs, write a system of inequalities
that models ail conditions.

REASONING

3. Systems of inequalities can also come in discrete versions where the fwo variables involved can only take
on integer values. Let's fook at a simple example of this.

Jennifer is putting together a sclection of flowers that has at most 12 flowers in it. She is choosing either
roses or carnations. She wants to pick at least three roses and at least two carnations. Let r be the number
of roses she uses and let ¢ be the number of carnations she uses.

(a) Write a system of inequalities that models this scenario. 3 7 (roses)

(b} If Jennifer used the minimum number of carnations,
what is the maximum number of roses she could use?

{c) What is the fewest flowers Jennifer will use and in what
combination?

P
>

¢ (carnations)

(d) Grapn the solution set 1o the system. Be corefui, this should be a collection of points, not a shaded
region,

& e




