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Graphing Systems of Equations

°1

Determine the
number of solutions
a system of linear
eguations has.

Solve systems of
linear equations

. . by graphing.
ConcepiSummary Possible Solutions y 9rapiing
Number of s . i
Soluti exactly one infinite no solution StudyTip
olutions Number of Solutions
. . When both equations are
. consistent and consistent and . . _
Terminology _ inconsistent of the form y = mx + b,
independent dependent the values of m and b can
—_— determine the number
L y!/ﬂ 4 y of solutions.
\ - /
[ Compare Number of
1 ] / l mand b Solutions
Graph [ | X different m
one
/ / values
/ same m value,
™ X 4 |4 but different none
\ b values
same m value,
and same infinite
b value

Use the graph at the right to determine
whether each system is consistent or
inconsistent and if it is independent

or dependent.

a. y=—2x+3 e
=x—5
ST Ly/: —2x+3 I
ettt et / N
b'y=_2x_5 1A.y=2x+3 1B-y:x—5
y=—2x+3 y=—-2x—5 y=—2x—5
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Use the graph at the right to determine whether | A Y
each system is consistent or inconsistent and if it
is independent or dependent. y=x+3]| I y=x-—3
1. y=-3x+1 2. y=3x+1 | X ]
y=3x+1 y=x—3 N -
| X
3.y=x—-3 4. y=x+3 1 Il\
=x+3 -y =— t
5. x —y=-3 6. y=—3x+1 y=3x+1 (
y=-3x+1 y=x—23 Y

Solve by Graphing One method of solving a system of equations is to graph the
equations carefully on the same coordinate grid and find their point of intersection.
This point is the solution of the system.

- GuidedPractice

Graph each system and determine the number of solutions that it has. If it has one
solution, name it.
2A. x —y =2 2B. y=—2x—3

3y +2x=9 6x + 3y =—9

Lesson 6-1 Page 2 of 19



Graph each system and determine the number of solutions that it has.
If it has one solution, name it.

Ly=x+4 8. y=x+3
y=-—x—4 y=2x+4
GuidedPractice

3. VIDEO GAMES Ibrahim and Ahmed each want to buy a video game. Ibrahim has
AED 14 and saves AED 10 a week. Ahmed has AED 26 and saves AED 7 a week. In
how many weeks will they have the same amount?

Lesson 6-1 Page 3 of 19



Solve systems of
equations by using
substitution.
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Solve real-world
problems involving
systems of equations
by using substitution.

Solve by Substitution You can use a system of equations to find when the movie
earnings are the same. One method of finding an exact solution of a system of
equations is called substitution.

KeyConcept Solving by Substitution

m When necessary, solve at least one equation for one variable.

m Substitute the resulting expression from Step 1into the other equation to replace
the variable. Then solve the equation.

m Substitute the value from Step 2 into either equation, and solve for the other variable.
Write the solution as an ordered pair.

Use substitution to solve the system of equations.

y=2x+1
3x+y=-9

GuidedPractice

1A. y=4x— 6 1B. 2x + by = —1
5x + 3y = —1 y=3x+10

Lesson 6-2
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Tip If a variable is not isolated in one of the equations in a system, solve an equation

Slope-Intercept Form " for a variable first. Then you can use substitution to solve the system.

If both equations are in the
formy = mx + b, they can
simply be set equal to each
other and then solved for x.
The solution for x can then be

36111372 Solve and then Substitute

Use substitution to solve the system of equations.

used to find the value of y. x+2y==6
3x—4y =28
Practice
2A. 4x+ 5y =11 2B. x —3y=-9
y—3x=-13 5x — 2y =

i)l No Solution or Infinitely Many Solutions

Use substitution to solve the system of equations.

Y e 24?-[; L Tip
x y= Dependent Systems
There are infinitely many
.......................................................................................................................................... solutions of the system in

Example 3 because the
equations in slope-intercept
form are equivalent, and they
.......................................................................................................................................... have the same graph.

Lesson 6-2 Page 5 of 19




Practice Use substitution to solve each system of equations.

3A. 2x —y =38 3B. 4x — 3y =1
y=2x—3 6y —8x = —2

Solve Real-World Problems You can use substitution to find the solution of a
real-world problem involving constraints modeled by a system of equations.

W EER L LR S eI Write and Solve a System of Equations

MUSIC A store sold a total of 125 car stereo Number of

systems and speakers in one week. The Units Sold c t 125

stereo systems sold for AED 104.95, and the PPl 104.95c | 1895t | 692675

speakers sold for AED 18.95. The sales from
these two items totaled AED 6926.75. How
many of each item were sold?

Practice

4. BASEBALL As of 2009, the New York Yankees and the Cincinnati Reds together had
won a total of 32 World Series. The Yankees had won 5.4 times as many as the
Reds. How many World Series had each team won?

Lesson 6-2 Page 6 of 19



Solve systems of

*YElimination Using Addition JLIREINEAsds

elimination

and Subtraction with addition.

Solve systems of

equations by using

Page324-330 elimination with

subtraction.

Elimination Using Addition If you add these equations, the variable b will be
eliminated. Using addition or subtraction to solve a system is called elimination.

KeyConcept Solving by Elimination

m Write the system so like terms with the same or opposite coefficients are aligned.
m Add or subtract the equations, eliminating one variable. Then solve the equation.

m Substitute the value from Step 2 into one of the equations and solve for the other variable.
Write the solution as an ordered pair.

Example 1

Use elimination to solve the system of equations.

4x + 6y = 32
3x— 6y =23
GuidedPractice
1A. —4x + 3y = -3 1B. 4y + 3x =22
4x —5y=>5 3x —4y =14

Lesson 6-3 Page 7 of 19



Example 2

Negative three times one number plus five times another number is —11.
Three times the first number plus seven times the other number is —1.
Find the numbers.

p-

SRUYTID e

Coofficients Whenthe s s e e L L L s
COETfICIENtS Of @ VANIADIE @re | ceeeetiiiiiiiiintiieiatiiesnnetesssssesasssesasasesnsasssssssssasasesssssssssssessssnsssssssssssssssssnsssssssssssssssssssssssssssssssssassasss
the same, subtracting the
equations will eliminate
the Vaflable When the ................................................................................................................................................
coefficients are opposites,
adding the equations will
eliminate the variable.

Problem-SolvingTip CHECK

Perseverance Checking your

answers in both equations of

@ SYStEM NEIPS ENSUTE THETE | ++sesssessesnsttes sttt et e e Lo e e s e st e e e e
are no calculation errors.

GuidedPractice

2. The sum of two numbers is —10. Negative three times the first number minus
the second number equals 2. Find the numbers.

Elimination Using Subtraction Sometimes we can eliminate a variable by
subtracting one equation from another.

Standardized Test Example 3

Solve the system of equations. 2t+5r=6
9r+ 2t =22
A (-7, 15) B (7, %) C (4 -7 D (4, —%)

Lesson 6-3 Page 8 of 19



Practice

3. Solve the system of equations. 8b+3c=11
8+ 7c=7
F (15, —1) G (1.75, —1) H (1.75,1) J (15,1)

W BV L SEl TS Wrrite and Solve a System of Equations

JOBS Hareb and Husam work at an ice cream shop. Hareb earns AED 8.50 per hour

and Husam earns AED 7.50 per hour. During a typical week, Hareb and Husam earn
AED 299.50 together. One week, Husam doubles his work hours, and the boys earn

AED 412. How many hours does each boy work during a typical week?

Practice

4. PARTIES Hamdah and Houriyya are throwing a dinner party for their friend.
Hamdah invited 5 fewer friends than Houriyya. Together they invited 47 guests.

How many guests did each girl invite?

Lesson 6-3 Page 9 of 19
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Elimination Using Multiplication

=] 1 Solve systems of
equations by using
elimination with
multiplication.

Solve real-world
problems involving
systems of equations

Elimination Using Multiplication In the system above, neither variable can be
eliminated by adding or subtracting. You can use multiplication to solve.

KeyConcept Solving by Elimination

Write the solution as an ordered pair.

m Multiply at least one equation by a constant to get two equations that contain opposite terms.
m Add the equations, eliminating one variable. Then solve the equation.
m Substitute the value from Step 2 into one of the equations and solve for the other variable.

Use elimination to solve each system of equations.

1A. 6x — 2y =10
3x—7y=-19

1B. 9r+4=13
3r+2g=—4

Lesson 6-4
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Use elimination to solve each system of equations.

1. 2x—y=4 2. 2x+7y=1
7x + 3y =27 x+5y=2

Multiply Both Equations to Eliminate a Variable

Use elimination to solve each system of equations.

2A. 5x — 3y =6
2x + 5y = —10

2B. 6a+2b=2
4g+3b =8

Lesson 6-4
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Use elimination to solve each system of equations.

4. 9a — 2b = —8
—7a+ 3b =12

3. CANOEING A canoeist travels 4 kilometers downstream in 1 hour. The return trip
takes the canoeist 1.5 hours. Find the rate of the boat in still water.

Lesson 6-4 Page 12 of 19



Applying Systems of Linear Equations

Page338-343

® Determine the best
method for solving

Apply systems of
equations.

Determine the Best Method You have learned five methods for solving systems
of linear equations. The table summarizes the methods and the types of systems for

which each method works best.

fConceptSummary Solving Systems of Equations

Method The Best Time to Use
Graphing To estimate sqlutlons, since graphing usually does not give
an exact solution.
Substitution If one of the variables in either equation has

a coefficient of 1 or —1.

Elimination Using Addition .
equations.

If one of the variables has opposite coefficients in the two

Elimination Using Subtraction .
equations.

Elimination Using Multiplication

\

If one of the variables has the same coefficient in the two

If none of the coefficients are 1 or —1 and neither of the variables
can be eliminated by simply adding or subtracting the equations.

Determine the best method to solve the system of equations. Then solve

the system.
GuidedPractice

M. Sx +7y =2
—2x+7y=9

1B. 3x — 4y = —10
bx + 8y = -2

Lesson 6- 5
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3x+2y=>5

Apply Systems of Linear Equations When applying systems of linear equations
to problems, it is important to analyze each solution in the context of the situation.

Practice

VOLUNTEERING Salem has volunteered 50 hours and plans to volunteer 3 hours in
each coming week. Saeed is a new volunteer who plans to volunteer

5 hours each week. Write and solve a system of equations to find how long it will be
before they will have volunteered the same number of hours.

Lesson 6-5 Page 14 of 19



Determine the best method to solve each system of equations. Then solve

the system.

1. 2x + 3y = —11
—8x—5y=9

2. 3x + 4y =11
2x+y=-—1

4. 3x +7y =4
ox —7y=—12

Lesson 6- 5
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Determine the best method to solve each system of equations. Then solve

the system.

1. 2x+3y=-11 2.
—8x—5y=9

Sx+4y=11
x+y=-1

3. Ix—4y=-5
—3x+2y=3

Lesson 6- 5
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& Solve systems of
linear inequalities by

@ @ Systems of Inequalities graphing.
- Apply systems of
Page346-350 linear inequalities.

Systems of Inequalities The graph above is a graph of two inequalities.

A set of two or more inequalities with the same variables is called a system of
inequalities.
The solution of a system of inequalities with two variables is the set of ordered pairs that

satisfy all of the inequalities in the system. The solution set is represented by
the overlap, or intersection, of the graphs of the inequalities.

Solve the system of inequalities by graphing.

* GuidedPractice

1A. y<3 B. 2x+y=2
x+y=1 2x+y<4

1C. y= —4 . x+y>2
Ix+y=<2 —4x+2y <8

Lesson 6- 6 Page 17 of 19



.
StudyTip ZELIEANo Solution

Parallel Boundaries Solve the system of inequa]ities by graphlng

2B. x + 6y <2
yz—%x+7

A system of equations

represented by parallel lines G u IdEd Practice

does not have a solution.

However, a system of
inequalities with parallel 2A' y >3
boundaries can have a

y<l1

solution. For example:

A

/

Apply Systems of Inequalities When using a system of inequalities to describe
constraints on the possible combinations in a real-world problem, sometimes only

whole-number solutions will make sense.

. JReal-World Example 3

+ GuidedPractice

3. FUNDRAISING The Theater Club is selling shirts. They have only enough supplies to
print 120 shirts. They will sell sweatshirts for AED 22 and T-shirts for AED 15, with

a goal of at least AED 2000 in sales.

A. Define the variables, and write a system of inequalities to represent this

situation.
B. Then graph the system.
C. Name one possible solution.

D. Is (45, 30) a solution? Explain.

Lesson 6- 6
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