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MY WORD BANK

or phrase, using pictures and examples when
ocabulary is underlined throughout the packet.

standard form

substitution system of linear equations
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3.0 Opening Problem

y. Sadie guesses that

Taffy’s coin jar. “Try to
$6.87 in the jar.

OIN JAR
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3.1 Solving Linear Systems by Graphing

SOLVING LINEAR SYSTEMS BY GRAPHING

We will solve systems of linear equations by graphing. We will write linear equations.in
equivalent forms.

Standard form

ax+by=c

variables (x, y) are on one side of equation
a, b, and ¢ are real numbers
a.and b are not both zero

slope-intercept form. Complete the tables.

2. 3x=4-y X y
3
2 2
1 1
0 0
-1 -1
3. Circle the ordered pairs in the N4

tables that are the same. What is
special about the point of
intersection on the graph?

A
v
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3.1 Solving Linear Systems by Graphing

R A CAMERA

h have some money in the bank and will save
her’s directions to complete this page.

'_4_|—L
. A\ N




3.1 Solving Linear Systems by Graphing

TICE 1

has $100 in the bank and will save $30 each

$45 each month.

| saved

$(y)

6

6

7

7

3. Write an equation that represents Jorge’s savings. y =

4. Write an equation that represents Zhang’s savings. y =

5. Whichof them is saving at a faster rate?
the table, the graphs, and the equations.

Justify your answer by referring to

6. During which months does Jorge have more money?

7. During which months does Zhang have more money?

8. At which month do they have the same amount of money?

What do you notice about the tables at this month?

What do you notice about the graphs at this month?
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3.1 Solving Linear Systems by Graphing

F LINEAR EQUATIONS?

aphed, what does the line represent?

they intersect in one point, what does that

definition of a system of linear equations in

the solutions.

2. y+1=4x
6x—-3y =-3

Hint: change these to slope-intercept form first.

A
\ 4
A
\ 4

a
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3.1 Solving Linear Systems by Graphing

F LINEAR EQUATIONS?

nued)

ations in two variables has
r infinitely many solutions.

lution. %

ese lines? l/ l

s relate to one another.

m on the right has no

y=2x+3

2y=4x+6 —

a. Change the second equation to slope-intercept
form.

b. What do you notice about these two equations?

A
v

c. Graph both lines and describe what this graph
looks like.

d. Why do you think we say that this system has infinitely many solutions?

9. Study the system of equations representing Jorge and Zhang’s savings (Practice 1). Does
this system of equations have one solution, no solutions, or infinitely many solutions?
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3.1 Solving Linear Systems by Graphing

ICE 2

rallel lines must have solution(s).

ntersecting in one point must have

hat coincide (equivalent equations) must have

tions to slope-intercept form when needed,

AJ I [

A 4

5. y—-5=x
2x+y =-4
A

A
v

v

6. Consider the systems below. Without graphing or manipulating either system, explain how
you know that there can be no solution to either system.

a. y=-x+4

y=-x+1

b. 3x+2y =5
3x+2y =6

7. Without graphing, how do you know that the following system must have infinitely many
solutions? Hint: change the second equation to slope-intercept form first.

y =2x-9
3y =6x-27
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3.1 Solving Linear Systems by Graphing

ICE 3

lem. Then describe the solution(s) for each

i

2. Two lines with different slopes and the
same y-intercepts.

4. T
& T\
Y A ﬁ+g

N i

v

A\ 4

3. Two lines with the same slopes and
different y-intercepts.

|
_|—_

A
v

Y

3. Two lines with the same slopes and the
same y-intercepts.

A
v
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3.2 Solving Linear Systems by Substitution

SOLVING LINEAR SYSTEMS BY SUBSTITUTION

We will solve systems of linear equations by substitution.

STARTED

a=bandb=c, thena=c.

e same heightas Cleo.
ghts of Andre and Cleo?

o has the same value as 5y —6, what can we
+ 3'and 5y — 67

if @ = b, then a can replace b in any equation

3. Given: Q=2 (3 4. Given:

“The value of one heart is equal to the
value of two clouds.”

For the expression below, use
substitution to create an equivalent
expression involving only clouds and
numbers.

30+ D=3(___)+5(3

Simplify the right side of the equation:

y=4x

“The value of one y is equal to the value
of 4 x's.”

For the expression below, use
substitution to create an equivalent

expression involving only x’s and
numbers

6y + 5x = 6( ) + 5x

Simplify the right side of the equation:
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3.2 Solving Linear Systems by Substitution

THE PARK

eir school. They travel down the same street.
ions. Someone is taking pictures froma
rack of the distance they travel over time.

5 page.

o\

N Jr 4_#
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3.2 Solving Linear Systems by Substitution

O SUBSTITUTION

m and Zeke walking to the park.

ept form
conds Slope Intercept
school

ations true.

ntext of the problem?

on to solve for 'y in the equations for Malcolm

Malcolm: y=__ £ @ Zeke: y =

5. What do the solutions for y mean in these equations?

6. After how many seconds are the boys the same distance from school?

What is this distance?

7. Looking at the algebraic substitution process above, does the number of seconds when the
boys are the same distance from school match what is in the table and the graphs on the
previous page?
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3.2 Solving Linear Systems by Substitution

y—4x=2

ICE 4

S using substitution.

2. x =5y
x=y+20

4 X =2y
x—y=4

6. X=-y+5
y=3x+1

One of these systems has no solutions and one has infinite solutions. Use any strategy to

decide which is which, and explain how you know.

7. y=x
y=x+2

8. y =2x+1
2y =4x+2
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3.2 Solving Linear Systems by Substitution

LGEBRA?

ht be.

™
~

v

5. Explain why you think substitution might be better than graphing for solving this system of

equations.
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3.2 Solving Linear Systems by Substitution
BY SUBSTITUTION

system of linear equations using substitution.

(Hint: Isolate one variable in one of the equations.)

x—y=-1
3x—4y =-2
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ICES

3.2 Solving Linear Systems by Substitution

2. y—-2x=6
y=2x+2

4. 4x=6+y

2x—-y =4

5.  The sum of two numbers is.136. One number is 5 less than twice the other. Fill in the
blanks to set up a system of equations that can be used to solve this problem. Then
find the numbers using substitution.

Let = one number and = the other number
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3.2 Solving Linear Systems by Substitution

ICE 6

2. 3x=y+1
2y =6x—-2

4 X+t2=y
1 1
—X+—-v =4
27

5.

The sum. of two numbers is 43. One number is one more than twice the other. Find the
numbers using the substitution method.
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g Systems of Linear Equations by Elimination

SOLVING LINEAR SYSTEMS BY ELIMINATION

We will solve systems of linear equations by elimination.

STARTED

r of pens in your backpack. If someone gives
ave the same amount?

unt of moneydoing some work for a neighbor
t next week, will you earn the same amount

) next to each statement.

4. m+(-4)=m-4
6. ng
3 m
7. 2m+5)=2m+5 8. 2(m+5)=2m+ 10
9. m-(2-6)=m-4 10. (2 +5)(m)=(3+4)(m)

For each problem, create a new equation by adding or subtracting the expressions on the left
side and the right side as indicated. (The equations are written in vertical alignment to make
adding or subtracting easier.)

11. 3 + 6) = (9) 12. 3 + 6) = (9)
2 + 5 = +7) -2 + 5 = -()
Why can you add 2 + 5 to the Why can you subtract 2 + 5 from the
left side of the first equation and left side of the first equation and 7
7 to the right side? from the right side?
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g Systems of Linear Equations by Elimination

BY ELIMINATION

ies of equality can be used to create new
ginal ones. Using this idea strategically to
a system by elimination.

tem by elimination in two different ways.

2x+y =10
-y =-X+2
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g Systems of Linear Equations by Elimination

S BY ELIMINATION

nued)

Y = C.

c. Solve again. This time eliminate the x’s.

d. Write the solution as equations and as an ordered pair.

3. Given system: | 4y =3x =1
3x=2-2y

a. Rewrite both equations in'the form ax + by = c.

b. Solve by eliminating the x’s. c. Solve again. This time eliminate the y’s.

d. Write the solution as equations and as an ordered pair.

MathLinks: Essentials ©CMAT (Functions 3: Student Packet) 19



g Systems of Linear Equations by Elimination

ICE7

>

3x=y+3
2y =5x-1

3. y—x=-20
y =100 -2x

:

2y = 5x-1
2-10x =-4y
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g Systems of Linear Equations by Elimination

ICE 8
blems.
2. 2x+2=y
1 X+ 1 = 1
2X72Y
3.  There are pigs and chickens on the 4.  Acollection of dimes and quarters
farm. There are 65 heads and 226 totals $14.40. There are twice as many
legs. How many chickens are there? quarters as dimes. How many quarters
are there?
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3.4 Review

REVIEW

AR REVISITED

a system of equations.

s and quarters totaling $5.10.
in the jar. Solve this problem
arned.

Method 2:

3. In a coin collection, there are twice as many pennies as quarters. The value of those coins
is $5.40. Find the number of pennies and quarters using substitution.
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3.4 Review

STEMS OF EQUATIONS

or D.
Our group start poster is

rker. Our group marker is

ing your teacher’s directions.

Poster 3 (or 7) Poster 4 (or.8)

x+y=1 x+y=7
2x+2y =4 0=x-y

phing. Scale appropriately.

D. Which method(s) worked best for this problem? Why?

Part 3: Return to your seats. Work with your group.

Use your “start problem.” Write a story or situation to match the system. Be prepared to
share your story and the solution.
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3.4 Review

STEMS OF EQUATIONS

to complete. Assembile it so that each system

24



10
11

12

Across

A set of two or more equations.in the
same variables.

A function written in the form.y = mx +b.

Where two lines meet is called the point
of

If two lines intersect, they represent a
system of equations with
solution(s).

The property of equality:
ifa=b,then3+a=3+b.

A visual representation of a function.

Algebraic strategy for solving a system of
equations (not elimination).

If two lines are parallel, they represent a
system of equations with
solution(s).
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3.4 Review

RY REVIEW

10

Down

The values of the variables that make all
equations in a system true.

A measure of steepness of a line.

The property of equality:
if c = d, then 4c = 4d.
The form of an equation:

ax+ by =c.

A pair of numbers with a specified order
is called an pair.

25



3.5 Definitions, Explanations, and Examples

DEFINITIONS, EXPLANATIONS, AND EXAMPLES

Word or Phrase Definition

ates thatifa=bandc=d,thena+c=b+d.
juals are equal.

lity states that if a = b and¢ = d, then ac = bd.
y equals are equal.

1)

s a point where the lines meet.

The two straight lines in the plane with equations y = -x and y = 2x — 3 have point
of intersection (1, -1).
'S4
|7I
; X
/ y=-X
y=2x-3p

slope-intercept The slope-intercept form of the equation of a line is the equation
form y =mx + b, where m is the slope of the line, and b is the y-intercept of the line.

The equation y = 2x + 3 determines a line with slope 2 and y-intercept 3.
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3.5 Definitions, Explanations, and Examples

Word or Phrase Definition

tion in two variables is ax + by = c.

s in standard form.

alue or quantity with an equivalent value or quantity.

that y = 8, then we may substitute this value for y in
10.

et of two or more linear equations in the same

linear equations.in x and y:

psitive and a negative counter.together form a zero pair.

e counter, and let “-” represent

ounter. Then

is an example of a collection of (three) zero pairs.
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3.5 Definitions, Explanations, and Examples

Systems of Linear Equations

in the same variables. A solution to the system of
n substituted, make all equations simultaneously true.

finitely many solutions, or no solution.

y=x-2
y=x+2
utions No solution

s are equivalent,< Since these two lines are parallel,

ide. Every point  they do not intersect. Thus these

nts a solution. two equations have no solution in
common.

Solving a System of Linear Equations by Graphing

both lines on the same set of axes and observe the

- N
2x+y=5
X+2y=4
1. Change each to slope-intercept form, y =.mx + b.
(2,1)
2x+y =5 —— y=-2x+5
N
x+2y =4 — y=-%x+2 ©19
2. Graph.-each linear equation.

3. Observe the intersection of the lines, (2, 1). This represents the solution to the system. In other words,
these are the x- and y- values that satisfy both equations. Remember that not every system of equations

has exactly one solution.

4. Check by substituting solutions in the original equations to be sure they are correct.

2x+y=5 —— 2(2)+1=5 (true)
x+t2y=4 —— 2+2(1)=4 (true)
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Systems of Linear Equation 3.5 Definitions, Explanations, and Examples

Solving a System of Linear Equations by Substitution

Example: Solve this system of linear equations by substitution.
2x+y =5
xX+2y =4

1. In at least one of the equations, solve for one variable in terms of the other. For example,

2x+y=5 ——  y=-2x+5

2. Use the substitution property to replace the expression equivalent to y in the second equation and

solve for x.
yfromstep 1 |
\
v
x+2y=4 — X+ 2(-2x +5)=4
x—-4x+10=4
-3x =-6

xX=2

3. Substitute x into one of the original equations to find y.

xfrom1step2 Solution:
1
v x=2,y=1
2x+y=5 —— 22)+y=5
y= (2, 1)

2+2(1)=4
4=4 (true)
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Systems of Linear Equation 3.5 Definitions, Explanations, and Examples

Solving a System of Linear Equations by Elimination

Elimination, which applies the multiplication property of equality and the addition property of equality, is another
method for solving a system of linear equations. Here is an example.

Example: Solve this system of linear equations by elimination.

1
[¢)]

2x+y [1]

(2]

We will number each equation with
brackets to help keep
track of them.

I
TN

X+2y

1. Use the multiplication property of equality. Multiply both sides of one (or both) equations by some number
that will make one of the variable expressions in each equation opposites of each other. In this case, we
might multiply both sides of the first equation by -2.

[1] -2(2x + y) = -2(5) — -4x—2y=-10 [3]

2. Use the addition property of equality. Add expressions on each side of the equation together to eliminate
one variable. Solve the new equation.

“4x-2y =10 [3]
xX+2y =4 [2]
-3x = -6
X =2
Solution:
3. Substitute into one of the original equations to find y. x=2,y=1
[11 2x+y=5 — 22)+y=5 2.1)

y=1

4. Substitute into the other original equation to check.

2] x+2y =4 — 2+2(1) = 4 (true)

781614

453420

[1] 30
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