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Grade: 8 Subject: Math (worksheets taken from enVision Mathematics, Grade 8 and Pearson A1)

Topic: Analyze and Solve Linear Equations

What Your Student is Learning:
e Finding slope using a formula and a graph.
e Analyzing various slopes and describe their meaning.
e The equation of a line gives you the slope and the y-intercept.
e Make predictions based on scatter plots using the line of best fit and trends in the scatter plot.

Background and Context for Parents:

Slope
The slope of a line represents the constant rate of change
of a linear function.

vertival change  rjse
horizontal change ~— T40

run | Represent Linear Equations

¥ I = Equations In Lesson 2-7, students relate slope to proportional
relationships as they review the equation for a line passing
/f through the origin. They write equations in the form y = mx
B to represent given scenarios. In Lesson 2-9, students write
;"/ | the equation of a line in the form y = mx + b to represent
X | nonproportional relationships, substituting a value for one of

; C D 1 9 1
rise =34 P ' 34 5% the unknowns.

slope =

ol G ILTEIN S

. L3 - - « Graphs In Lesson 2-7, students analyze and solve linear

L~ L3 equations by plotting and graphing their solutions.

.y 44— ! In Lesson 2-8, they analyze structures needed to create

o 1 1 models and make sense of the y-intercept. In Lesson 2-9,

Y | students graph nonproportional linear equations and
write equations for a given graph.

The slope of the line above can be determined from the
two points shown, (=2, =2} and {2, 1). Graph the equation y = —4x + 3.

The vertical change between {=2, =2) and (2, 1) is the
difference in the y-values, 1 = (=2) = 3. The horizontal FY v iacuts iicthiar pairt o
thange is the difference in the x-values, 2 = (=2} = 4. 5o, % the line, start at (0, 3) and
slope = j It does not matter which point is identified as STEP 1The p-intercept is 3. go down 4 and right 1.

(x;, ;) and which one is defined as (x,, y,). Plat:a point at 0, 3). ] . '

STEP 2 The slope is —4 or

X

For example, set {x;, y;) = (=2, =2) and (x,, y;) = (2, 1). = A 2 3
-2

slope = : = ;
TUR X=Xy 2=[=2 242 4§ STEP 2 Draw a line
through the points.

s MW d-i=3 147 3

Common Errors With Slope

Although it does not matter which point is identified as
(x5, ¥y} and which one is defined as (x;, y;), it is important
that the same order is used for the numerator as for the
denominator.

If students mix up the elements in the ordered pairs, the
terms in the numerator and denominator are subtracted in
reverse arder from each other, and the slope is incorrect.
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Scatter Plots

The line of best fit for a scatter plot can be drawn with
varying degrees of precision. If you plot the data points
using pencil and paper, you may simply draw a line of best
fit by eye.

The stronger the correlation, the easier it is to draw the
line of best fit by eye.
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The weaker the correlation, the harder it is to draw the

line of best fit by eye. It is not clear which of the lines best
fit the scatter plot below.
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Common Errors With Scatter Plots

Negative correlation does not mean lack of correlation
but rather correlation in a negative direction: it refers to a
scatter plot whose line of best fit has a negative slope.

Ways to support your student:

e Provide blank/ lined paper so they have enough space to try different strategies.

e Read the problem outloud to them.

e Watch the Khan Academy video together (linked below).

e Before giving your student the answer to their question or specific help, ask them “What have you
tried so far?, What do you know?, What might be a next step?

e After your student has solved it, and before you tell them it's correct or not, have them explain to you
how they got their solution and if they think their answer makes sense.

Online Resources for Students:

e https://www.desmos.com/calculator -Free online graphing calculator that allows students to check
their work by inputting the equations of the lines. Remind students that unlike a graphing calculator,
inputs into desmos don’t have to be in y=mx+b (point slope form).

e https://www.khanacademy.org/math/8th-engage-ny/engage-8th-module-4 - Topics A-C (D is the next
section)



https://www.desmos.com/calculator
https://www.khanacademy.org/math/8th-engage-ny/engage-8th-module-4
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Additional ":'bl:-ul::-u|ur:,r
N ame Suppaort

2-6

Use each of these terms or phrases once to complete the sentences.

proportional relationship rise run

slope X3 — X ¥o— ¥

1. The of a line is the measure of the steepness of the line.

2. The slope is the same as the unit rate and constant of

proportionality in a

3. In the slope ratio, the change in the x-coordinates from one point

to another on a line is the

4. In the slope ratio, the change in the y-coordinates from one point

to another on a line is the

5. The slope between two points on a line can be found using the

change in y-coordinates

tatio change in x-coordinates or
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Keteach to Build

NﬂmE Understanding
2-6
-
In order to finish reading a book by the assigned date, Caleb plans to read the same
number of pages each day, as shown in the graph. What is the slope of the line?
The rise is 200 pages. The run is 4 days. ¥ !
i 200 e5 o HEEEE [
%=Td%= 50 pages per day Enmn i | il :
The slope of the line is 50. E 200 @ 2000 |
E 10| 2 111
= . I -
o | | x|
0o 2 4 &
Days
\ J

The graph relates the time in minutes and the number of laps Jerry must run around the
track in order to meet his goal for the track meet. What is the slope of the line?

24

Number of Laps

Around the Track

Time {min}

1. Whatis the rise between the points (0, 0) and (8, 12)?

2. What is the run between the points (0, 0) and (8, 12)?

3. Whatis the slope of the line?

On the Back!

4. Christina made a graph to describe the distance she walked on her
backpacking trip. She plotted miles on the y-axis and the number
of days on the x-axis. She graphed a point at (0, 0) and another
point to show she walked 14 miles in B days and drew a line that
passes through the points. What is the slope of the line?
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Name eadee
2-7
-~
The manager of a customer service center made Customer Service
this graph to show the average number of customer ¥ LT L LT
concerns, y, he would like his department to resolve £ 32 | 1| i
each hour, x. Write the equation of the line that o |16 28) |
represents this relationship. }_ol 24
The 51opei5::{+ﬁ= E’TH'= 35 T; 16
The equation of the line is y = 3.5x. 5 8 -
" [ |
0 2 4 B B
Number of Hours
L. -
Each week, the same amount of money is automatically taken Geraldo’s Savings
out of Geraldo’s paycheck and deposited into his savings LEEEF
account. This graph shows the relationship between the total = 600
amount Geraldo has saved in dollars, y, to time in weeks, x. =
Write the equation of the line that represents the relationship. E 400 ; N
< 200 -
1. The graph starts at (0, 0). What other point is shown on ——
the graph? Y ¥ 4 &
Weeks

2. What are the rise and run between (0, 0) and the point you

identified in Exercise 17

3. What is the slope of the line?

4. Write the equation of the line.

On the Back!

5. Penny wrote the same number of holiday cards each day for 6 days,
and she wrote a total of 42 cards. Graph the line relating the number
of cards, y, to the number of days, x. Write the equation of the line that

represents the relationship?
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Name g
1. For each square below, s represents the side length. -
Find the area A and the perimeter P of each square.
il
s=1unit 5 = 2 unifs 5 = 3 units 5 = 4 units
A= sq.unit A= sq. units A= 5Q. units A= 5q. units
P = units P= units P= units P= units

2. Use the perimeters you found in Exercise 1 to graph each point
(s, P) on a line. Write an equation to describe the relationship
between a square’s side length and its perimeter. Use the slope to
justify your answer.

3. Use the areas you found in Exercise 1 to graph each A TTTITTTIIT]
point (s, A). Do the points lie on a line? Use the slope 16
to justify your answer.
14
12
WH—TT T T T T
8
L

4. What formula do you use to find the area of a square, N I I I
A, when given its side length, s? Rewrite this formula by N e A S I A
replacing s with x and A with y. Is this equation in the ameE
form y = mx? Explain.

5. Which relationships are proportional? Select all that apply.

The relationship between a square’s side length and its perimeter

The relationship between a square’s side length and its area
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Read the problem. Then answer the questions to help you

understand the problem.

A pump is removing water from a tank at a constant
rate. The graph shows the relationship between the
volume of water in the tank and the number of hours.
What is the y-intercept of the graph, and what does

it represent?

1. Underline each question you need to answer.

2. Onthe graph, circle the point that corresponds to

the y-intercept. Explain how to use this point to
find the y-intercept.

3. What does the graph show about how the volume of water in the

tank changes over time?

4. Does the y-intercept represent a starting value or an ending value?

Explain.

5. On the graph, highlight the information that describes the
guantity represented on the y-axis. How does this help you

determine the meaning of the y-intercept?

Volume (liters)

B0 o

L4

40

Build Mathematical
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kateach to Build

NamE Understanding
2-8

-
The y-intercept of a line is the y-coordinate of the point where the line

crosses the y-axis.

LEEEEEER

This line crosses

the y-axis at (0, 1), .
50 the p-intercept 0
is 1. 0 2 4 &
» o

In New York City, there is an initial fee for a daytime taxi plus a charge per mile traveled,
as shown in the graph below. What is the y-intercept of the graph, and what does it
represent?

3.00

2.00

Cost ()

1.00 — 1 1 i

4]
0 04 08 1.2
Distance Travelad
(Miles)

1. Atwhat point does the line cross the y-axis?

2. Whatis the y-intercept of the line?

3. The y-intercept gives the cost of a taxi for what distance traveled?

4. What does the y-intercept represent?

On the Back!

5. For a science experiment, Claudia observes the effects of temperature on a
substance. The original temperature is 9°C, and Claudia increases the temperature by
2°C each hour. Then Claudia graphs the relationship between time and temperature.
What is the y-intercept of Claudia's graph and what does it represent?
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Enrichman
Name 2.8

Karina leaves the soccer practice field to drive to her house,

9 miles away, at a speed of 30 miles per hour. Her distance from
home is represented by the graph below. At the same time, her
brother Jonah leaves their house and drives to the same practice
field along the same route as Karina. His speed is 24 miles per hour.

Distance from Home (miles)

0 2 4 [ B 10 12 14 16 X
Time (min)

1. What are Karina's and Jonah's speeds in miles per minute?

2. Graph Jonah's distance from home on the axes above. What is the
y-intercept of your graph and what does it represent?

3. Write an equation that represents Jonah's distance from home.

4. What is the y-intercept of the graph that represents Karina's
distance from home and what does it represent?

5. At what point do the two graphs intersect, and what does this
mean in terms of the situation?

6. Which graph represents a proportional relationship? Explain.
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Build Maothematical
Name Litrocy

2-9

Answer the questions to help you understand characteristics
of equations inthe formof y = mxandy = mx + b.

Characteristics of the
Graph of the Equation H FEEma L
m m

Slope

y-intercept 1] b
change iny .

change in x IS constant. yes yes

Shows a proportional

relationship between x and y e R

1. Circle the general forms of the equations of the lines shown in
the table.

2. What information about slope is summarized in the table?

3. What information about the y-intercept is summarized in the table?

4. Why does the table have separate columns for the equations
y =mx and y = mx + b, where b # 0?7

5. Write an equation that represents a proportional relationship when
m=3.

6. Write an equation that represents a relationship that is not
proportional whenm =3 and b = —6.
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1. Graph the following equations on the coordinate
plane at right.

y= —;—_x—z
y=a—d
y=—d
y=—3x—42

2. What do all of the equations in Exercise 1 have in
common? How is this shown in the graphs?

3. Write an equation for another line that shares the property you

described in Exercise 2.

4. Graph the following equations on the coordinate
plane at right.

y=-—3x+3
=L
=Ly

yagd

y=—:]!-x—2

Enrichment
i [ 4 {
| ! [
N .-
TT 1T 111 Ix
"3 12 ol |2 |4
|- _;.2 .
_._4 .....
T T
I
4 i - -x

5. What do all of the equations in Exercise 4 have in common? How

is this shown in the graphs?

6. Write an equation for a line that has each of the properties from

Exercises 2 and 5.
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Additional Vocabulary Support

5-1

Concept List
negative slope
rise
slope formula

Choose the concept from the list above that best represents the item in each box.

positive slope
run
slope of horizontal line

rate of change

slope
slope of vertical line

1. Ye=nm 2. 51 3.
Xi=Xi 4 i__
3
2|
1
vertical change 5 ¥ 6. _i
* honzontal change i
3
=F . X 2
10-- T 'I {
i 1
7. g, _change in the dependent variable | 9.
" change in the independent variable
i H I’

12
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Think About a Plan
5-1

Profit John's business made $4500 in January and 38600 in March. What is the rate
of change in his profit for this time period?

Understanding the Problem

1. What 15 the formula for finding rate of change?

2. What are the two changing quantities that affect rate of change in this
problem? What are the units of each quanury?

3. Will the rate of change be positive or negative? Explain.

Planning the Solution

4. Which quantity is the dependent variable? Which quantity is the independent
variable? Exnlain.

5. What is the general equation that represents the rate of change?

Getting an Answer

6. Substitute values into your general equation and simplify. Show vour work.

If you were to graph this relationship, what would the rate of change be in
relation to your graph?

Prentice Hall Algebra 1 » Teaching Rescurces

13
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The rate of the vertical change to the honzontal change between two points on a line

is called the slope of the line.
vertical change rise

slope =
horizontal change rmn

There are two special cases for slopes.
* A horizontal line has a slope of 0.
= A vertical line has an undefined slope.

Problem
What is the slope of the line? '4 ]
i = ve_nir:al change = rise '2

horizontal change run [-+mene

1 =5

3 - 2
4

1

The slope of the line 1s 3.
In general, a line that slants upward from left to right has a positive slope.

Problem

What is the slope of the line?
vertical change  rise
slope = — =-—
horizontal change run

-2

1
= =2

The slope of the line is -2.
In general, a line that slants downward from left to right has a negative slope

14
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Exercises

Find the slope of each line.

1. 1] =

=

1. O

-2 |0 '.'F:f._ 6 |

s~

Suppose one point on a line has the coordinates (x), y) and another point on the
same line has the coordinates (x:, ¥:). You can use the following formula to find
the slope of the line.

risg My— V¥
slope=—= 2 -1
mn .1'2 - .II

,wherexz - X )

Problem
What is the slope of the line through R(2, 5) and 5(-1, 7)?

Slﬂp‘ﬂ =u
Xy =y
s Lety, =7andy, =5.

-1-2 Letx2=—1andx1 =2

Exercises
Find the slope of the line that passes through each pair of points.
4. (0,0),(4,5) 5. (2,4).(7,8) 6.(-2,0),(-3.2)

7. (=2,-3),(1,1) 8. (1,4),(2,-3) 9. (3,2), (-5, 3)

Prentice Hall Algebra 1 = Teaching Resources
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5_ 1 Enrichment

A wildlife biologist is observing interactions among animals in a forest. She
notices a fox sniffing around, in search of lunch. She also notices a rabbit happily
chewing on some grass about 60 meters away. The fox looks up, notices the rabbit
and starts heading towards it at a constant rate. There are a number of different
possible outcomes regarding this situation and some are modeled in the graphs
shown below. The fox's path is shown in black and the rabbit's is shown in gray.

Graph A Graph B
, 200 . 200 W i
£ 150 — et £ 150
= 100 -] B 100 |
(=] 50 N = T | =] g_..-" | __,_..--""'p-
( Lot e -.T-F. + 1 bt -F_'-T—:-'. -
012 345678910 0123456789310
Time Time
Graph € Graph D
' 1 4
Y 200 ? 3 200
ﬁ 150 - E 150
2 100 —— 2 100 —
= 50 ___r-ﬁ'_. :- &0 ___r-
e il | (] il | .
012245678 910 012 24567E8 910
Time Time

1. Explain what is happening regarding rate of change and slope of each line.

2. In each graph, what will happen regarding the fox and rabbit? How does the slope
assure this outcome?

3. Assume the rabbit was a bit confused and wound up running towards the fox at a
eate of 10 meters per second. Sketch the graph. Note the slope. Determine the
approximate time when the fox would catch the rabbit.

16
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Marme Class Date
Chapter 5 Find The Errors!
-
For use with Lessons 5-1 through 5-2
For each exercise, identify the error(s) in planning the solution or solving the
problem. Then write the correct solution.

1. The table shows the price for different amounts of cashew (™ Weight Price
nuts. What is the rate of change in price with respect to {1bs.) ()
weight? What does that rate of change represent? 1 15

g 2 7 )
change in price (
chanpge = 3 10.5
PR Ee change in weight ( a 14 )
2—1 _ 3-2 _ 4-3 _ ) ’
7 — a5 - 0.286 05 - 7 - 0-286 a — 105 - 0-286

The rate of change is approximately $0.286 per pound.

It represents the unit price of the cashews.

. What is the slope of the line through 3. Does the equation
(9, =3) and (7, =4)7 —x + y = 3 representa
~ ¥ direct variation? If so, find
slope = £ —5 the constant of variation.
AT x+y=3
. B -7
1 y=x+3

| The equation is a direct variation
The slope of the line is —3. because y is always 3 more than x.

. A rectangular photo is 3 inches high and 5 inches long. As the photo is

enlarged, the height varies directly with the width. What is an equation that
relates the length (in inches) x and the height (in inches) y?

y= kx
F = 3k
é‘-’-:k
3

The equation y = gx gives the height y (in inches) of an enlargement that is

xinches wide.

17
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Think About a Plan
5-3

Hobbies Suppose you are doing a 5000-piece puzzle. You have already placed 175
pieces. Every minute you place 10 more pieces.
a. Write an equation in slope-intercept form to model the number of pieces
placed. Graph the equation.
b. After 50 more minutes, how many pieces will you have placed?

Understanding the Problem
1. Is this relationship linear? How do you know?

Planning the Solution

2. How many pieces have you already placed? What does this represent in the

slope-intercept form?

3. What two quantities are used to find the rate of change or slope? What is the
slope of this relationship?

Getting an Answer

4. Use your answers in Steps 2 and 3 to write an equation in slope-intercept form
to model the number of pieces placed.

5. Graph the equation on a coordinate grid.

6. How many pieces will you have placed after 50 more minutes?

a

18
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5 3 Reteaching

~
The slope-intercept form of a linear equation is v = mx + b. In this equation, m is
the slope and b is the y-intercept.
Problem
What are the slope and p-intercept of the graph of y = —2x - 37
The equation is solved for y, but it is easier to determine the y-intercept if the right
side is written as a sum instead of a difference.
y=—iy—3
p = =3y + (=3) Write the subtraction as addition.
The slope is =2 and the y-intercept is —3.
Problem
2
What is an equation for the line with slope — and v-inteércept 97
3
When the slope and y-intercept are given, substitute the values into the slope-
intercept form of a linear equation.
¥ = gix + b
2 : 2
ym —yx+ 9 Substitute — for m and 9 for b.
3 3
Problem
What is an equation in slope<intercept form for the line that passes through the
points (1, —3) and (3, 1)?
Substitute the two given points into the slope formula to find the slope of the line.
1-(=3) 4
- o M W
3-1 2
Then substitute the slope and the coordinates of one of the points into the
slope-intercept form to find 5.
y=mx+h Lze slope-intercept form.
S=2(1}+b Substitute 2 for m, 1 for x, and =3 for .
~f= b Solve for b.
Substitute the slope and y-intercept into the slope-intercept form.
=+ b Uze slope-intercept form.
yp=1r+[=5) Substitute 2 for m and =5 for b.
Prentice Hall Algnh_lra 1 * Teaching Resources 19
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Reteaching (continued)

Exercises
E Find the slope and y-intercept of the graph of each equation.
L
1 _ 2
1. y=—x+7 2y=-5x+1 3. y==-—x-3
2 5
4y=x+5 B e 6.y = dx
6o

Write an equation for the line with the given slope m and y-intercept b.

Tm=-3b=7 B.m-%,b-ﬂ o9.m=4,b=-3

1 5 12.m=T7b=-2
0. m= b= M.m=-=b=0 >

Write an equation in slope-intercept form for the line that passes through the
given points.

13. (1, 3) and (2, 5) 14. (2,-1) and (4, 0) 15. (1, 2) and (2,-1)

16. (1,—5) and (3,-3) 17. (3,3) and (6, 5) 18. (4,-3) and (8,—4)

20
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Name Class Date

Chapter 5 Find The Errors!

For use with Lessons 5-3 through 5-5

For cach exercise, identify the error(s) in planning the solution or solving the
problem, Then write the correct solution,

1. What is an equation in slope-intercept form of a line that passes through the

points (0, 5) and (4, 0)?

Step 1 Find the slope. Step 2 Find b. Slep 3 Substitute into the

b-5_ & RS slope-intercept

4—-0" 4 form.
5
5=—3(4) + b y=me+b
E=—-65+ b
= y=—%x+l{l
1= b

An equation of the line is y = _di‘ + 10,

. A student starts with $20 and saves 510 each week. What graph models the

amount of money she has after x weeks?

Step 1 Identify the slope Step 3 Graph the equation.

and the y-intercept. The y-intercept is 10. Graph the point

The slope is 20. (0, 10},

The y-intercept is 10 The slope is 20. Graph a point 20 units above

Step2 Substitute into the and 1 unit to the right of {0, 10).

slope-intercept form. a0l |
&0 T
¥y = 20x + 10 8 (2, 50)
E a0 1
5 1, 30)
20
_ X
o 1 2 3 4
Time (Weeks)

21
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5 7 Additional Vocabulary Support

Concept List

causal relationship correlation coefficient extrapolation
interpolation line of best fit negative correlation
no correlation positive correlation trend line

Choose the concept from the list above that best represents the item in each box.

1. LinReg (ux + b) 2.¥ 3. (" practice | Gradein )
Time {(hours)| Band Class
.
. 1 LE [ 10 ¢ |
J_r [ B |
(o] & | | | Al
: L a
0 X
4.¥f g r=-1 r==0 r=1 E_yL
s Str::ng No Smlang . L
- — Megative Comalation  Positive |
ﬁl Comelation Carrelation -
o e — | " 7 A
b I
| A
0 X 0 X
B. 5 2.¥ : .
; L [
7 ]
| 1 *
S EY %1234 .F—
Estimate the value for v Estimate the value for y ..
when x = 3.5, whenx =15 0 X

Preantice Hall Algebra 1 = Teaching Resources

i, [y Y Toa  as Ma s W EH addon B e i e -

22
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Think About a Plan

o7

U.S. Population Use the data below.

Estimated Population of the United States (thousands)

-

e a—"

Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Male 138,482 | 140,079 [ 141,502 | 142,937 [ 144,467 | 145,973 [ 147,512 )
Female 143,734 | 145,147 | 146,533 | 147,858 | 149,170 | 150,533 151.335]
Y, A

Soumce: U5, Cerius Buredu

a. Make a scatter plot of the data pairs (male population, female population).

b. Draw a trend line and write its equation.

C. Use your equation to predict the U.5. female population if the U.5. male
population increases to 150,000,000.

d. Reasoning Consider a scatter plot of the data pairs (vear, male population).
Would it be reasonable to use this scatter plot to predict the U.S. male population
in 20357 Explain your reasoning.

1. Make a scatter plot of the data pairs using the male population for the
x-coordinates and the female population for the y-coordinates for each
year.

2. Draw the trend line onto the scatter plot.

3. How do you determine the equation of a trend line? What is the equation of this
trend line? Show your work.

4. Substitute 150 for x to predict the female population.

5. Make a scatter plot of the data pairs (year, male population).

6. Would it be reasonable to use this scatter plot to predict the
1.5, male population in 20357 Explain your reasoning.
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Graph paper for the “Think About a Plan” and the “Reteaching”
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Reteaching
S5-7

-
A scatter plot is a graph that relates two different sets of data by displaying them
as ordered pairs. A scatter plot can show a trend or correlation, which may be
either positive or negative. Or the scatter plot may show no trend or correlation.
It is often easier to determine whether there is a correlation by looking at a scatter
plot than it is to determine by looking at the numerical data.
If the points on a scatter plot generally slope up to the right, the two sets of data
have a positive correlation. If the points on a scatter plot generally slope down to
the right, the two sets of data have a negative correlation. If the points on a scatter
plot do not seem to generally rise or fall in the same direction, the two sets of data
have no correlation.
Problem

The table below compares the average height of girls at different ages. Make a
scatter plot of the data. What type of correlation does the scatter plot indicate?

Age in years Z 3 4 5 b T B 2 10

Height in Inches 34 | 37 | 40 | a2 | 45 | a8 | 50| 52 | 54

2
Treat the data as ordered pairs. The average height of a Sty Bt et
2-year old girl is 34 inches, so one ordered pair is (2, 34). I l_' L
Plot this point. Then plot (3, 37), (4, 40), (5, 42), 30 .
(6, 45), (7, 48), (8, 50), (%, 52), and (10, 34). = A0 - L
=
Motice that the height increases as the age increases. = 3 ?
There is a positive correlation for this data. 5 70
=
A trend line is a line on a scatter plot that is drawn near 10
the points. You can use a trend line to estimate other
; 0
values. 0 2 4 6 8 10 12
Age in years

Frentice Hall Algebra 1 » Teaching Resources
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Reteaching (continued)

S-7

Problem

Draw a trend line for the scatter plot in the previous problem. What is the
equation for your trend line? What would you estimate to be the average height
of a girl who is 12 years old?

Draw a line that seems to fit the data. The line drawn for this data goes through

{4, 40) and (8, 50). Use these points to write an equation.

m=——m—=25 Girl's Growth chart
Use the point-slope form of the line.
y=y=mx-x)
y—40=25(x —4)
y—40=25x-10

20
y=25x+30 10
Use this equation to estimate the average height of 0
12-year old girls. 0 2 4 6 & 10 12 14
y=2.5(12) + 30 Agein yaans
v =00
Exercises

Ryan practices throwing darts. From each distance listed below, he throws
10 darts and records how many times he hits the center.

ra B
Distance (in feet) 2 [ s | 7] s]Jw]n]is]
Number of Center Hits 10 9 8 6 5 1 2

L -

—

1. Use the space at the right to make a scatter plot of the data.

2. Describe the type of correlation that is shown in the scatter plot.

3. Draw a trend line.

4. What equation represents your trend line?

5. How mamy hits do you estimate Ryan would make from & feet?
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Additicnal Wocobulary

NamE‘ Support
2-6
Use each of these terms or phrases once to complete the sentences.
proportional relationship rise run
slope X3 = Xy ¥a—H0

1. The EIGPE of a line is the measure of the steepness of the line.

2. The slope is the same as the unit rate and constant of
proportionality in a Proportional relationship

3. Inthe slope ratio, the change in the x-coordinates from one point
to anotheronalineisthe FUN

4. Inthe slope ratio, the change in the y-coordinates from one point
to anotheronalineisthe FIS@

5. The slope between two points on a line can be found using the

change in y-coordinates 2—nh

change in x-coordinates ol Xy — Xy

ratio
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Reteach to Build
Name Understanding

2-6

i A
In order to finish reading a book by the assigned date, Caleb plans to read the same
number of pages each day, as shown in the graph. What is the slope of the line?

The rise is 200 pages. The run is 4 days.
i 200 es ] |
P = e g::; = 50 pages per day n{: 300
The slope of the line is 50. % 200
£ 100
=
o
\ J

The graph relates the time in minutes and the number of laps Jerry must run around the
track in order to meet his goal for the track meet. What is the slope of the line?

§E 24| | i u

$ e[ TTTTITT
:
-4

Number of

1. What is the rise between the points (0, 0) and (8, 12)?
12 times around the track

2. What is the run between the points (0, 0) and (8, 12)?
8 minutes

3. What is the slope of the line?
12 times around the track _ 3
8 minutes 2

On the Back!

4. Christina made a graph to describe the distance she walked on her
backpacking trip. She plotted miles on the y-axis and the number
of days on the x-axis. She graphed a point at (0, 0) and another
point to show she walked 14 miles in 8 days and drew a line that
passes through the points. What is the slope of the line?

Lor13
v @
ALapywipRn 0 Pearson Education. Inc, of i sifiianes. Al Fghts Resened. 8
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Retaach to Build
NE[T‘I"IE Understonding
2-7
J
é h
The manager of a customer service center made Customer Service
this graph to show the average number of customer YT T T
concerns, y, he would like his department to resolve £ a2 - '
each hour, x. Write the equation of the line that g HE {BT 28) i
represents this relationship. S o L LT
: = .
The slope is,'-luiﬁ=33-ﬁ= 3.5. % 16 5/,-' ! I
The equation of the line is y = 3.5x. 3 B ; ' !-——
3 / ENEEERE
o 2 4 & B
Number of Hours
L J
Each week, the same amount of money is automatically taken Geralde's Savings
out of Geraldo's paycheck and deposited into his savings 73l ; '
account. This graph shows the relationship between the total  _ oo
amount Geraldo has saved in dollars, y, to time in weeks, x. = .
Write the equation of the line that represents the relationship. 2 M PTTT
E 200 1 T '
1. The graph starts at (0, 0). What other point is shown on R i
0
the graph? 0 2 4 &
{4l Enn} Weeks
2. What are the rise and run between (0, 0} and the point you
identified in Exercise 17
rise = 600;run = 4
3. What is the slope of the line?
600
a — 150
4. Write the equation of the line.
y = 150x
On the Back!
5. Penny wrote the same number of holiday cards each day for 6 days,

and she wrote a total of 42 cards. Graph the line relating the number
of cards, y, to the number of days, x. Write the equation of the line that
represents the relationship?

Check students’ graphs; y = 7x.
Y
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1. For each square below, s represents the side length.
Find the area A and the perimeter P of each square.

L]

5= 1 unit

A= 1 |sg. unit
P= 4 | units

5= 2 units s = 3 units
A= 4 sg.units A= 9 sq.units A= 16 sq.units

P= 12 units

2, Use the perimeters you found in Exercise 1 to graph each point

(s, P) on a line. Write an equation to describe the relationship
between a square’s side length and its perimeter. Use the slope to
justify your answer.

Enrichmeant
2-7
5 = 4 units
P= 16 units

Check students’ graphs; The slope between each

pair of points (s, P) is equal to 4; P = 4s.

3. Use the areas you found in Exercise 1 to graph each
point (s, A). Do the points lie on a line? Use the slope
to justify your answer.

No; Sample answer: The slope
between (1, 1) and (2, 4) is different
than the slope between (2, 4) and

(3,9).

4. What formula do you use to find the area of a square,
A, when given its side length, s? Rewrite this formula by
replacing s with x and A with y. |s this equation in the
form y = mx? Explain.

A=shy=x

; no; The equation

y = x* has an exponent other than

1, and the equation y = mx does not.
5. Which relationships are proportional? Select all that apply.

1

—

=

b —t
I

X! The relationship between a square’s side length and its perimeter

The relationship between a square’s side length and its area
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Build Mathematical
Name Literacy

2-8

Read the problem. Then answer the questions to help you
understand the problem.

A pump is removing water from a tank at a constant
rate. The graph shows the relationship between the
volume of water in the tank and the number of hours.
What is the y-intercept of the graph, and what does

it represent?

Vi

¥ &§ 8 8

Volume {liters)

=]

1. Underline each question you need to answer.

Check students’ work.

2. On the graph, circle the point that corresponds to
the y-intercept. Explain how to use this point to
find the y-intercept.

Check students’ work; The y-coordinate
of this point is the y-intercept.

3. What does the graph show about how the volume of water in the
tank changes over time?

It shows that the volume of water decreases
over time.

4. Does the y-intercept represent a starting value or an ending value?
Explain.

A starting value; The time is 0 hours at the
y-intercept.

5. On the graph, highlight the information that describes the
quantity represented on the y-axis. How does this help you
determine the meaning of the y-intercept?

Check students’ work; Knowing that the y-axis
represents volume tells you that the y-intercept
is the starting volume of water in the tank.
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Retaach to Build
NEmE Understanding
2-
8 r
3 R
The y-intercept of a line is the y-coordinate of the point where the line
crosses the y-axis.
i
B
..:-""'"
This line crosses
the y-axis at (0, 1), = ,.--""f L
so the y-intercept X
is 1. 0 2 4 &
. J

In Mew York City, there is an initial fee for a daytime taxi plus a charge per mile traveled,
as shown in the graph below. What is the y-intercept of the graph, and what does it
represent?

0 04 08 1.2

Distance Traveled
(Miles)

1. Atwhat g)oint does the line cross the y-axis?
(0, 2.5)
2. What is the y-intercept of the line?

3. The y-intercept gives the cost of a taxi for what distance traveled?

0 miles
4. What does the y-intercept represent?

The initial fee for a daytime taxi, $2.50
On the Back!

5. For ascience experiment, Claudia observes the effects of temperature on a
substance. The original temperature is 9°C, and Claudia increases the temperature by
2°C each hour. Then Claudia graphs the relationship between time and temperature.
What is the y-intercept of Claudia's graph and what does it represent?

9; the original temperature of the substance, 9°C
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Enrichment

Name 2-8

Karina leaves the soccer practice field to drive to her house,

9 miles away, at a speed of 30 miles per hour. Her distance from
home is represented by the graph below. At the same time, her
brother Jonah leaves their house and drives to the same practice
field along the same route as Karina. His speed is 24 miles per hour.

10

Distance from Home {miles)
(=11
[
|

0 2 4 [ B 10 12 14 16 X
Time {min)

1. What are Karina's and Jonah's speeds in miles per minute?

Karina's speed is 0.5 mile per minute; Jonah's
speed is 0.4 mile per minute.

2. Graph Jonah's distance from home on the axes above. What is the
y-intercept of your graph and what does it represent?

See graph above. 0; Jonah’s initial distance from
home is 0 (because he starts at home).

3. Write an equation that represents Jonah's distance from home.
y = 0.4x

4, What is the y-intercept of the graph that represents Karina's
distance from home and what does it represent?

9; Karina’s initial distance from home is 9 miles.

5. Atwhat point do the two graphs intersect, and what does this
mean in terms of the situation?

(10, 4); After 10 minutes, they are both 4 miles

from home.
6. Which graph represents a proportional relationship? Explain.
Jonah's graph; Sample answer: The y-intercept is

always 0 for proportional relationships.
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Build Mathematical
Name Lilsecicy

2-9

Answer the questions to help you understand characteristics

of equations in the formof y = mxand y = mx + b.

Characteristics of the
H

Slope m m
yeintercept ] b
change in y :
change im x ks constant. Y
Shows a proportional

relationship between x and y ¥ 8

1. Circle the general forms of the equations of the lines shown in
the table.

Check students’ work.
2. What information about slope is summarized in the table?

Slope is represented by m in each equation.

3. What information about the y-intercept is summarized in the table?
For an equation in the form y = mx, the

y-intercept is 0. For an equation in the form
y = mx + b, the y-interceptis b.

4. Why does the table have separate columns for the equations
y=mx and y = mx + b, where b # 07

Sample answer: The equation y = mx represents
a proportional relationship, while the equation
y = mx + b, where b # 0, does not.

5. Write an equation that represents a proportional relationship when
m=3,

y = 3x

6. Write an equation that represents a relationship that is not
proportional when m =3 and b= —6.

y=3x-—6
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Enrichment

Name 2.9

1. Graph the following equations on the coordinate

plane at right.

T
y=_;_x_2 it ,-_“4 NOF A
y=x—2 u E g ;'.
T R7A 4

y=2x-2 =3
y=—=d—2

2. What do all of the equations in Exercise 1 have in
common? How is this shown in the graphs?

All of the equations are written in the form

y = mx + bwithb = —2.The point (0, —2) ison
all of the lines, which represents the same
y-intercept for each graph.

3. Write an equation for another line that shares the property you
described in Exercise 2.

Sample answer:y = —x — 2

4. Graph the following equations on the coordinate

plane at right.
y= —%x +3
y=—
y= e

5. What do all of the equations in Exercise 4 have in common? How
is this shown in the graphs?

All of the equations are written in the form
y = mx + bwithm = — 15 All of the lines have
a slope of — Ji

6. Write an equation for a line that has each of the properties from
Exercises 2 and 5.

y=-3x—-2
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Additional Vocabulary Support

o1

Concept List

Rate of Change and Slope

negative slope
rise
slope formula

positive slope

run

slope of horizoental line

rate of change
slope
slope of vertical line

Choose the concept from the list above that best represents the item in each box.

P :

L 5=x tos ’ V

4 f T

:|

3’% i -/F i i i x

od oL

0123 1
slope formula Fun positive slope
vertical change g, ¥y 6.
* horzontal change 5 - 3
- i .|1_ ﬁ
T 3
[l i 1 1 1 1 1 x 2 %
¥ ¥ ID__ T T T 1 I
4 123
slopa or rate of change slope of horizontal line rise
7 ¥ change In the dependent vartahle 9. 1%
| 8. change in the iIndependent varlahle
x i i i i x
F

negative slope rate of change or slope slope of vertical line

Prentice Hall Algebra 1 = Teaching Resources
Copyright @ by Pearten Edwation, Inc, ar its alliliates, AN Rights Reserved,
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5_-| Think About a Plan

Rate of Change and Slope

Profit John's business made $4500 in January and $8600 in March. What is the
rate of change in his profit for this time period?

Understanding the Problem

1. What is the formula for finding rate of change?
change in dependant variable

change in independent varlabis

2. What are the two changing quantities that affect rate of change in this
problem? What are the units of each quantity?

profit, time; deollars, months

3. Will the rate of change be positive or negative? Explain.

positive; profit increase over time

Planning the Solution

4. Which quantity is the dependent variable? Which quantity is the independent
variable? Explain.

Profit depends on time, so profit is deapendent and time is independant

5. What is the general equation that represents the rate of change?

_ change in y
rate = change in x

Getting an Answer

6. Substitute values into your general equation and simplify. Show your work.
r = 52050 per month

7. If you were to graph this relationship, what would the rate of change be in
relation to your graph?

the slopa

Prentice Hall Algebra 1 = Teaching Resources
Copyright & by Pearson Education, Inc., or its affilistes. All Rights Reserved.
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5_ ] Reteaching (coninued)

Rate of Change and Slope
Exercises
Find the slope of each line.
1. RE 2. ty 1 3. iy
“ o (6, 5) u
) 4 = -t .
r {1, 4 (5, 4)—|
= 0 z - ( (
| 17 (5, — 1) . [ X X
|_'1 3 ) > 0 . d =2 [0 !
I
. . i
e | | 0
4 ]

Suppose one point on a line has the coordinates (x,, y,) and another point on the

same line has the coordinates (x,, y,). You can use the following formula to find
the slope of the line.
mse _ Y2 " N

slope = % = e x].where.r:! -x; #0

What is the slope of the line through R(2, 5) and 8(-1,7)?

slope = ili - ii
e - Lety, = 7 and y; = 5.
b= Letx; = —1and x;, = 2.
-2 o 2
-3 3
Exercises
Find the slope of the line that passes through each pair of points.
4. (0,0),(4,5) 3 5. (2,4),(7,8) 2 6.(—2,0),(-3,2) -2
7. (-2, -3),(1,1) 4 8 (1,4),(2,-3) -7 8. (3,2),(-5,3) -}

Prentice Hall Algebra 1 * Teaching Resources
Copyright @ by Pearion Education, Inc, of its affiliates, &l Rights Aeserved
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5 1 Enrichment
Rate of Change and Slope

A wildlife biologist is observing interactions among animals in a forest. She
notices a fox sniffing around, in search of lunch. She also notices a rabbit happily
chewing on some grass about 60 meters away. The fox looks up, notices the rabbit
and starts heading towards it at a constant rate. There are a number of different
possible outcomes regarding this situation and some are modeled in the graphs
shown below. The fox's path is shown in black and the rabbit's is shown in gray.

Graph A Graph B
200 200 4+
‘% 150 e = g 150 -
2 100 _._r‘_._ﬂ-"d-._. ——— 2 1mf‘_ — ——
[ == [ b=
¢ 12 3 45678 510 12 3 454678510
Tiene Time
Graph € Graph D
200 200
g 150 g 150
g 1o —— g -
nmfl mul HE""- I I
g 12 3 45467 8 910 012 3 45467 8 910
Time Time

1. Explain what is happening regarding rate of change and slope of each line.

A: Fox and rabbit run at the same rate, 10 m/s, so the slopes are the same.

B: Fox runs at 10 mfs and rabbit runs at 30 m/s, so the rabbit’s graph is steeper.

: Rabbit remains still, and fox runs at 10 m/s, so the rabbit’s graph is horizontal.
v Fox runs at 10 m/s and rabbit runs at about 2 m/fs, so the fox's graph is steeper.

2. In each graph, what will happen regarding the fox and rabbit? How does the
slope assure this outcome?

In A and B the rabbit gets away; in € and D the fox catches the rabbit. When the slope
of the fox's line is greater than the slope of the rabbit's line, then the lines intersect at
a time t > 0 and the fox catches the rabbit. When the slope of the fox's line is less than
the slope of the rabbits line, the lines do not intersect for ¢ > 0 and the rabbit escapes.

3. Assume the rabbit was a bit confused and wound up running towards the

fox at a rate of 10 meters per second. Sketch the graph. Note the slope.
Determine the approximate time when the fox would catch the rabbit.

E it L]
B 'Eﬁ ! slope: =10,3 s
g8 = |
B —?:'t—._:i i 7
o 7- 4 & ¢ MW
Time [sech
Prentice Hall Algebra 1 = Teaching Resocurces 40
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Chapter 5 Find The Errors!
For use with Lessons 5-1 through 5-2

1. The changes in price and weight were reversed in the ratio.

change in price
rate of change = - P -
change in weight
735 _ o, 105 — 7 _ - 14 — 10.5 _
—2—1"3':‘ 3_2?3‘3 =0 = 3.5

The rate of change is $3.50 per pound. It represents the unit price of the cashews.

2. Inline 2, the points representing (x;, y;) and (x, y») are not consistent. y; is
from (7, —4) and y, is from (9, —3), but x, is from (9, —3) and x, is from
{?r _4]

Slope = i—i = it

=t = (8]
=49

-1

T -2
The slope of the line is %
3. The conclusion is incorrect. To be a direct variation, the equation must be
able, to be written in the form y = kx.
“x+y=3
y=x+3
The equation is not a direct variation.

4. The x- and y-values were reversed when using the direct variation equation to
find k.

= kx

= bk

=k

mw W e

The equation y = %x gives the height y (in inches) of an enlargement that is x
inches wide.
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5_3 Think About a Plan

Slope-Intercept Form

Hobbies Suppose you are doing a 5000-piece puzzle. You have already placed

175 pieces. Every minute you place 10 more pieces.

a. Write an equation in slope-intercept form to model the number of pieces

placed. Graph the equation.
b. After 50 more minutes, how many pieces will you have placed?

Understanding the Problem

1. Is this relationship linear? How do you know?
yes; the rate of change (10 pieces/min) is constant

Planning the Solution

2. How many pieces have you already placed? What does this represent in the

slope-intercept form?

175; the p-intercept

3. What two quantities are used to find the rate of change or slope? What is the

slope of this relationship?
number of pieces placed and change in time; 10

Getting an Answer

4. Use your answers in Steps 2 and 3 to write an equation in slope-intercept form

to model the number of pieces placed.

y =175 + 10x

5. Graph the equation on a coordinate grid.

6. How many pieces will you have placed after 50 more minutes?
675 pieces

100

Hi -

o I A &
Tiirme i)
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5_3 Reteaching (continued

Slope-Intercept Form

Exercises

Find the slope and y-intercept of the graph of each equation.

1.}'=%.l‘+? Ly=-6x+1 3.y=—§1—3
m=31:b= m=-5;b=1 m=-%;b=-13

4. y=x+5 5.y=éx—2 6. y = 4x
me=1;b= m=1ib=-2 m=4;b=0

Write an equation for the line with the given slope m and y-intercept b.

7.m=-3b=7 B.m=2%b=8 9.m=4b=-3
y=—-3x+7 j"=%.k+ﬂ ¥y=dx -3

‘Jl].m=—é.b=—1 11.m=—§,h=u 12.m="7bh= -2

Write an equation in slope-intercept form for the line that passes through the

given points.

13. (1, 3) and (2, 5) 14. (2,—1)and (4, 0) 15. (1, 2) and (2,-1)
y=u+1 _1-r=%x—1 ¥y=—-3x+5

16. (1,—5) and (3,—3) 17. (3, 3) and (6, 5) 18. (4,—3) and (8, —4)

yax—18 y=3x+1 ¥y=-ix-2
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ANSWERS

Chapter 5 Find The Errors!

For use with Lessons 5-3 through 5-5

1. Inline 2 of Step 2, the coordinates used are not from the same point 5 was

used for y and 4 was used for x.

Step 1 Find the slope. Step 2 Find b. Step 3 Substitute into the
0-5_ & y=mx+bh slope-intercept form.
-1 1 - s

0=-34)+b -

= —Sx+5
0=-5+h ¥=ar
5=5h

An equation of the line is y = —%x + 5.

2. In Step 1, the slope and y-intercept were reversed. The slope should be the rate
of change, 510 per week, and the y-intercept should be the starting value, 520,

Step 1 Identify the slope and the
y-intercept.

The slope is the rate of change. She saves
at a rate of §10 per week.

The y-intercept is the starting value, 520,

Step 2 Substitute into the
slope-intercept form.

y=mx+ b

¥ = 10x + 20

Step 3 Graph the equation.
The p-intercept is 20. Graph the point (0, 20).

The slope is 10. Graph a point 10 units
above and 1 unit to the right of (0, 20).

o
_ 60 o
= {3, 5007
£ 0 -a-"[dfz 40)
LR (1, 30)
X
0 1 2 3 1
Time (Wesalks)
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Marme Class Date
5 7 Additional Vocabulary Support
o ™
Seatter Plots and Trend Lines
Concept List
causal relationship  correlation coefficient  extrapolation
interpolation line of best fit negative correlation
no correlation positive correlation trend line
Choose the concept from the list above that best represents the item in each box.
1. LinReg (ax + b) 2.y 3. (" practice | Gradein )
> Time (hours)| Band Class
L [ 10 ¢ |
(I B |
*
.| = [ a0 ]
. 01 "
0 X
line of best fit positive correlation causal relationship
4. ¥ V 5 f=-1 r=0 r=1 |& }"L
Stnllng Hlu EI:rII:mg " LI
MNegatwve Correlation Positive
L 4 Comalation Carrelation -
& i
. 7" .
b Ar .
=
0 X 0 X
trend line correlation coefficient no correlation
7. 8. 9.
5 5 i B
; g * L
2 2 ol ®
1 1
uﬂ 1234 uﬂ 1234
L ]
0 X
Estimate the value for y Estimate the value for y
when x = 3.5. when x = 1.5.
extrapolation interpolation negative correlation
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Mame Class Date

5_7 Think About a Plan

Scatter Plots and Trend Lines

U.S5. Population Use the data below.
Estimated Population of the United States (thousands)

i “
Year 2000 2001 2002 2003 2004 2005 2006
Male 138,482 | 140,079 | 141,592 | 142,937 | 144,467 | 145,973 | 147 512
Female 143,734 | 145,147 | 146,333 | 147,858 | 149,170 [ 150,533 | 151 BEG

L 4
Source: LS. Census Bureau

a. Make a scatter plot of the data pairs (male population, female population).
b. Draw a trend line and write its equation.

€. Use your equation to predict the U.5. female population if the U5, male
population increases to 150,000,000.

d. Reasoning Consider a scatter plot of the data pairs [yvear, male

population). Would it be reasonable to use this scatter plot to predict the
U.5. male population in 2035% Explain your reasoning.

———

| S — A—

1. Make a scatter plot of the data pairs using the male population

152 :l

for the x-coordinates and the female population for the E 150
y-coordinates for each year. See points at right for scatter plot. & - _‘,1'-,
= 1
E 144

143
r

2. Draw the rend line onto the scatter plot.
See graph in Exercise 1.

9

e "1’|R1-1|'|I-i.."1-1-| 14614
Malex (Millions)

. How do you determine the equation of a rend line? What is the equation of
this trend line? Show your work.

Choose 2 points on the line. Find the slope and use point-slope form; Answers may vary.
Sample: ¥ = 0.9x + 23

4. Substitute 150 for x to predict the female population.
Answers vary depending on equation used: 158,000,000 females

5. Make a scatter plot of the data pairs (year, male population).

- =
2
i

-
=y
=

6. Would it be reasonable to use this scatter plot to predict the
11.5. male population in 20357 Explain your reasoning.

14z

3

Wade | mill bgares)

13k

The data go from x = D to x = 6; projecting to x = 35 is a very

o

i 3 ]
large extrapolation. Years after 2000




F.,‘ THE SEHOQL DISTRIET ‘QOF

LAl PHILADELPHIA

5_7 REI'EIICI'IiI'Ig |continued)

Scatter Plots and Trend Lines

Problem

Draw a trend line for the scatter plot in the previous problem. What is the
equation for your trend line? What would you estimate to be the average height
of a girl who is 12 years old?

Draw a line that seems to fit the data. The line drawn for this data goes through

(4, 40) and (8, 50). Use these points to write an equation.

m=20"20 =55 Girls’ Growth chart
g — 4 i)
Use the point-slope form of the line. s
y o= mlx o ox)
40
¥y — 40 = 2.5(x — 4)
30
y — 40 = 2.5x — 10
20
y = 2.5x + 30 i
Use this equation to estimate the average height of
12-year-old girls. % 2 4 6 8 10 12 14
y = 2.5(12) + 30 Age in years
¥y = 60
Exercises

Ryan practices throwing darts. From each distance listed below, he throws
10 darts and records how many times he hits the center.

i 4
Distance (in feat) 2 5 7 8 10 12 15
Number of Center Hits 10 9 8 & 5 1 2

L. -~

1. Use the space at the right to make a scatter plot of the data.
See points on graph in Ex. 3.

2. Describe the type of correlation that is shown in the scatter plot.

negative correlation; as the distance from the target increases,
the number of center hits out of 10 decreases

3. Draw a trend line. =5
4
§ IS
4. What equation represents your trend line? y = —%x + 12 54 L NI
K
i . 4
5. How many hits do you estimate Ryan would make from & feet? 3
. a 4 3 iz
ahﬂl.l‘l T h'“ Didgrce [in Teed]

Prentice Hall Algebra 1 « Teaching Resources
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Grade: 8 Subject: Math (worksheets taken from enVision Mathematics, Grade 8 and from Pearson A1)

Topic: Systems of Linear Functions/Equations

What Your Student is Learning:

e Write equations to represent situations.

e Examine graphs of linear systems to determine the number of solutions and the solution.
e Solve systems of equations by graphing, substitution, and elimination.

Background and Context for Parents:

Solve Systems of Linear
Equations Graphically

* Analyze Graphs of Linear Systems In Lesson 5-1, students relate
the number of solutions to a linear syeitemn to the slopes and
yeintercepts of the graphed lines. They see that a solution is
amy ordered pair that makes all equations in the system true,
Students then apply these skills to systems of linear eguations
that represent real-warld situations.

Bx+ 2y =12
The system of equations 120+ dy = 24 represents the situation.

Write each equation in slope-intercept form.

Gx + 2y =12 12x + dy = 24
2= —fx + 12 dy = —12x + 24
= —3x + & Fp=—3x +&

The equations represent the
sarme e, Every (x, ¥ pair on
the line is a salution.

= Graph Linear Systems |n Lessan 3-2, students graph systemns of
linear eguations and see that the relationship of the two lines
represents the selution. Students imtenpret the meaning of the
relationship to a given scenario.

STEP 2 Graph the system.

The peint of intersection, (100, 95),
is the solution of the system.

¥ Company B

_ 1s0 ¥+ 0255+ 70

-

F The lines

e intersact,

£ w0 so thera is

one solution

E 40 for this system

X of equations.

pbtl 2t J 2 [ 8 B 1 ] ] 1)
O 50 100 150 200 250 300
Minutes Used
IF Li uses 100 minutes, both plars cost $95, She could choose
either plan.

If Li uses fewer than 100 minutes, she should choese Company B.
If Li uzes more than 100 minutes, she should choose Company A,

Corey and ‘Winnie bought the same amount of cheese and tomatoes.

Solving Systems of
Equations Graphically

To solve a linear system by graphing, graph each equation
and look for the point at which the lines intersect.

There are three possibilities when solving a linear system.
1 One Selution This occurs when the graphs of

the equations intersect in one point. In this case, the
coordinates of the intersection point are the solution to
the system.

Solution: (1, 1)

2 Infinitely Many Solutions This occurs when two
equations have the same graph. All points that lie on the
lime are solutions ta the system.

N 2y =12

4 T l - —

A AT ;
- - o =) -
i35 o 413472

Ta 11 All points on the
J_,.--""— 13 . ' line are solutions.

3 Mo Solution If the graphs of the equations are parallel,
then the system has no solution.

2y
WERER)
=4 | (1

me

no solution

1
(173

¥
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1 STEP 1 Write a system of equations to relate the length and
Solve Systems of Linear T i 9
Equations Algebraically 26+ 2w=26
f-w=3
= Solve by Substitution In Lesson 5-3, students write systems n-'
of linear equations that describe the relationship between STEF 2 Eliminate one variable. The cosfficients of £ and w are
two variables. They learn to solve the system by solving ane not the same or opposites. Multiply one or both of the
equation for one variable, and then substituting the salution equations o that the variables are the same or oppesites,
into the other eguation. Students then solve the second
eqguation, which now containg only ane variable. They wse the 422: % i“" i :.E Multiply each term of the
solution to the system of equations to answer a given gquestion. ﬁ second equation by 2 o that
P the w terms are opposites.
STEF 1 Write a system of linear equations 1o represent the
|i1..uatic|n. Let x equal the number of hours and y equal STEP B Solve fior the other varisbie.
Seiko's cost.
F= 14 f-w=3
y=128x + 15 A=eg
< w=35
STEF 2 Use substitution to solbve ane of the eguations for ane
"'“-'i“h!lc- The lergth of the rectangle is 8 centimeters and the width is
1 = 3 (28x + 15) Substitute 1dx for yin 5 eshtimebere
14 = 14k + 7.50 the second equation.
0= 7.50

Thee result is not a troe statement, Lo the system has no solution.

Thers & mo number of hours for which Seiko's cost is the same at
bath studios.

= Solve by Elimination In Lesson 5-4, students extend the skill
of writing & system of linear eguations to systems that can be
solved using elimination. The goal is to eliminate one of the
variables, creating & new eguation in one variable, Students
first learn to use addition and subtraction to efiminate one
varisble, They then multiply one or both eguations to create
opposites, and add to eliminate a variable.

The difference of the length and width of the rectangle
is 3 pentimeters. What are the length and width of the
rectanghe?

t

P = 26cm

Ways to support your student:

Provide blank/ lined paper so they have enough space to try different strategies.

Watch the Khan Academy video together (linked below).

Read the problem outloud to them.

Before giving your student the answer to their question or specific help, ask them “What have you
tried so far?, What do you know?, What might be a next step?

After your student has solved it, and before you tell them it’s correct or not, have them explain to you
how they got their solution and if they think their answer makes sense.

Online Resources for Students:

https://lwww.desmos.com/calculator -Free online graphing calculator that allows students to check
their work by inputting the equations of the lines. Remind students that unlike a graphing calculator,
inputs into desmos don’t have to be in y=mx+b (point slope form).
https://www.khanacademy.org/math/8th-engage-ny/engage-8th-module-4/8th-module-4-topic-d/v/troll
s-tolls-and-systems-of-equations - Topic D as A-C align to the prior content.
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Think About a Plan

61

Cell Phone Plans A cell phone provider offers plan 1 that costs $40 per month
plus $.20 per text message sent or received. A comparable plan 2 costs 360 per
month but offers unlimited text messaging.
a. How many text messages would you have to send or receive in order for the
plans to cost the same each month?
b. If vou send and receive an average of 50 text messages each month, which
plan would you choose? Why?

Know

1. What equations can you write to model the situation?

times plus = v (total)

Cell phone plan #2 cost per month

Cell phone plan #1 cost per month

2. How will graphing the equations help you find the answers?

MNeed

3. How will you find the best plan?

Plan

4. What are the equations that represent the two plans? and

5. Graph your equations.

6. Where will the solution be on the graph?

7. What is the solution?

Prentice Hall Alaebra 1 * Teachina Eesources
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Build Mathematical

NﬂmE Literacy
Read the problem below. Then answer the questions to 3-2
help you understand the problem.
At Family Fun Park, admission is free, but ride tickets cost Theme Park Costs
$6 each and parking costs $10. At Paradise Rides, the S T T T T 111
admission and parking is free, but the ride tickets cost 5 40 |
$8 each. The total cost, ¢, to visit a theme park and go on = !
rrides can be represented by a system of equations. Write s 30 '
and graph the system of equations. For how many rides will E 20
the cost at both parks be the same? E :
2 10 | -
1. Circle the important information about the cost of " Y
Family Fun Park. 0 2 4 6 8

Number of rides

2. Underline the important information about the cost of
Paradise Rides.

3. What needs to be included in the answer to this problem?

4. What will each equation in the system of equations represent?

5. How is the cost of attending Family Fun Park similar to the cost of
attending Paradise Rides?

6. How is the cost of attending the theme parks different?
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Reteaching

6"'1 R

Graphing is useful for solving a system of equations. Graph both equations and look
for a point of intersection, which is the solution of that system. If there is no point of
intersection, there i3 no solution.

Problem

What is the solution to the syvstem? Solve by graphing. Checl.
x+y=4
Ix—yp=2

Solution
yp==x+4 Fut both eguations into y-intercept form, y = mx + b,
p=12x=12
y==x+4 The first equafion has a ywintercept of (0, 4).
De=—x+4 Find a second point by substituting in O for vy and solve for x.
x=4 You have a second point (4, 0}, which is the x-intercept.
p=1x=2 The second equation has a y-intercept of (0, =2).
0=2(x)=2 Find a second point by substituting in 0 for v and solve for x.
2wy xm ] You have a second point for the second line, (1, 0).
2w 3y ym ] You have a second point for the second line, (1, 0).

oYl £

U]
L=
i ]

=§ |=4 |O 1..:5

Plot both sets of points and draw both lines. The lines a i
LS I pa Ppear
F |y intersect (2, 2), so (2, 2) is the solution.

Check

If you substitute in the point (2, 2), for x and y in your original equations, you can
double-check your answer.

x+y=4 2+32 4 4, 4=4y
Tx—y =2 .y T 8020 Fmd

53



F.. THE SEHOQL DISTRIET ‘QOF
'A‘ PHILADELPHIA

Reteaching (continued)

6-1

If the equations represent the same line, there is an infinite number of
solutions, the coordinates of any of the points on the line.

Problem
What is the solution to the system? Solve by graphing. Check.
2x-3y =26
dx -6y = 18

Solution
What do you notice about these equations? Using the y-intercepts and ¥ =
solving for the x-intercepts, graph both lines using both sets of points.

Graph equation 1 by finding two points: (0, —2) and (3, 0). Graph
equation 2 by finding two points (0, -3) and (4.5, 0).

Is there a solution? Do the lines ever intersect? Lines with

.

the same slope are parallel. Therefore, there is no solution
to this system of equations

LU

W =

Exercises
& Solve each system of equations by graphing. Check.
=
1.2x =28y 2 2x=3-y 3.y=l5xc+4
21y =4 - 6x p=dx-12 0.5x +y=-2
4. 6y =2c-14 5.3y = —6x =3 6. 2x =3y-12
x=T=3y y=2x-1 J_::=4y:—5
T.2x+3y=11 Bly=3x-6 9.y=1lx+3
I__}i'=_? I}'=I—2 E}I_I:
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Build Mathematical

N ame Literocy

Read the problem below. Then answer the questions to

5-3

help you understand the problem.

Members of the school band are

selling pencils and erasers to raise Help us march at the Playoff Parade!
money for a trip. On the first day, Misha
sold a total of 30 items and collected Pencils: 25¢ each
$£6.40. How many of each type of item Erasers: 80¢ each
did he sell?
1. Underline the question you need to answer.

r.

3.

4.

5.

6.

How many quantities is the problem asking you to find? Explain.

Highlight the information you can use to write a system of
equations. Is all of the necessary information given in the text of
the problem? Explain.

To solve this problem, you can write a system of equations that
contains the equation x + y = 30, where x represents the number
of pencils Misha sold and y represents the number of erasers.
Circle the information in the problem that is represented by

this equation.

Explain how the equation 0.25x + 0.B0y = 6.40 represents the situation.

Of the equations in Exercises 3 and 4, which equation would you sclve
for one of the variables in terms of the other variable? Explain.
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Think About a Plan
6-2

Art An artist is going to sell two sizes of prints at an art fair. The artist will charge $20
for a small print and $45 for a large print. The artist would like to sell twice as many
small prints as large prints. The booth the artist is renting for the day costs $510. How
many of each size print must the artist sell in order to break even at the fair?

Understanding the Problem

1. How much will the artist spend to rent a booth?

2. What do you know about selling prices of the prints?

3. What do you know about the number of prints the artist would like to sell?

4. What is the problem asking you to determine?

Planning the Solution

5. What variables are needed?

6. What equation can be used to determine the number of prints that the artist would
like to sell based on size?

7. What equation can be used to determine how many prints the artist has to sell to
break even?

Getting an Answer

8. What is the solution to the system of equations?
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Reteach io Build
Name Understanding
33 ]
¢ ™
Together, Amy and Mai have saved $490 for a trip this summer. Amy has
saved %54 more than Mai. How much has each person saved?
Let a = the amount Amy has saved. Let m = the amount Mai has saved.
Write a system of linear equations to represent the a-+m =490
situation. a=m+ 54
Use substitution to find the value of m. {m + 54} + m = 490
2m + 54 = 490
m= 218
Substitute to find the value of a. a=18+ 54
a= 272
Amy has saved $272. Mai has saved $218.
\ /
A parking lot charges $7 per day to park on weekdays and $12 per day on weekends.
Jamal parked his car in this lot on 6 days last week and spent a total of $52. How many
weekdays and weekend days did Jamal park?
1. Let x = the number of weekdays and let y = the number x+y=
of weekend days. Fill in the boxes to write a system of i — 5>
equations. Y
2. Solve the equation for y in terms of x. y= —
3. Rewrite the second equation by substituting your value Tx+ 12( } = 52

for y in terms of x found in Exercise 2.

4. Solve your equation in Exercise 3. What is the value of x7

5. How can you find the value of y? What is the value of y7

6. How many weekdays and weekend days did Jamal park?

On the Back!

7. Krysta bought 24 notebooks and spent $104. The large notebooks
cost $6 each and the small notebooks cost $2 each. How many of
each type of notebook did she buy?

Cogrgght © Peasion Educasion. e, of e 3¥ilnes AR Rghis Rewrvsd. @
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Reteaching

6-2

You can solve a system of equations by substituting an equivalent expression for
one variable.

Problem

Solve and check the following system:

x+2y=4
x—y=3
Solution x+2y=4 The first equation is easiest o solve in terms of one
variakle.
xmdd =y Get x to one side by subfracting 2y.
24 =2y)=y =3 Substitute 4 = 2y for x in the second equaticn.
B-dp-p=13 Distribute.
E-5y=3 Simplify.
E-B=35p=3-8 Subtract & from both sides.
Sy = =5 Divide both sides by 25.
y=1 You have the solution for y. Solve for x.
x+21y=4 Substitute in 1 for yin the first equation.
x+2l=2=4-3 Subtract 2 from both sides.
r=2 The solution is (2, 1).

Check  Substitute your solution into either of the given linear equations.

r+2y=4
421 24 Substitute (2, 1) into the first equation.
=4 You check the second equation.

Exercises

Solve each system using substitution. Check your answer.

L.x+y=3 Lx=-Iy==14
2Zr=y=10 x=y = =1
3. 2r = 2y =10 4. 4x +y =8

x=y=5 x+2y=5
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6_2 RE'IEEC"II“Q {continued)

Problem

Solve and check the following system:

I
—3p=10
3 ¥
Ix + 4y = -H
. First, isolate x in the first equation.
Solve E- —3y=10
= =10+ 3y Add 3y to both sides and simplify.
2
X =20+ 6y Multiply by 2 on both sides.
Ix+4y=—=n Substitute 20 + 6y for x in second equation.
320+ ap) + 4y = —h Simplify.
60+ 22y =—06 Subtract 80 from both sides.
22y = —ob, y=—3 Divide by 22 to solve for y.
= —3(-3)=10 Substitute 23 in the first equation.
2
£ +9=10 Simplify.
z
x=12 Solve for x.

The solution is (2, —3).
Check  3(2) + 4(-3)=26
6=-8"

Now you check the first equation.

Exercises

Solve each system using substitution. Check your answer.,

5.-2x+y=8§ B.3x—4y=8
Ix+y=—2 Ix+y=9

T.3x+2y =125 B.6x—5y=3
2x+3y=—b X—9y=25
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6 3 Additional Vocabulary Support

Solving System Using Elimination

Tony is trying to find the solution of the system vsing elimination.
Iy -4y =12 Jx+dy=48
He wrote these steps to solve the problem on note cards, but they got mixed up.

Solve for x. Substitute 12 for x to solve
for the eliminated variable.
Eliminate one variable. Since
the sum of the coefficients Solve for y.
of y is 0, add the equations to
eliminate y.
Simplify. Since x = 12 and y = 3, the

solution is (12, 3).

Use the note cards to complete the steps below.
[
1. First,

2. Second,

3. Third,

4. Then,

5. MNext,

6. Finally,
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Build Mathematical

NamE‘ Literacy
Read the problem below. Then answer the questions to 3-4
help you understand the problem.
Lily exercises for a total of 150 minutes each week. She does weight
training and cardio workouts. She spends more time doing cardio
workouts. The difference between the time she spends on cardio
workouts and the time she spends weight training is 72 minutes. How
much time does Lily spend on each type of activity?
1. Highlight the question that you need to answer.
2. You can write a system of equations to represent this problem.
What quantities should you represent with variables?
3. Circle the information in the problem that is represented by the
equation x + y = 150 where x represents cardio workouts and y
represents weight training.
4. Underline the information in the problem that you will use to write
another equation.
5. Circle the equation that can represent the information you
underlined in Exercise 4.
x+y=72 y=72x X—y=172 y=72—x

6. Describe the correct answer to this problem, including the units.
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Think About a Plan
6-3

Nutrition Half a pepperoni pizza plus three fourths of a ham-and-pineapple pizza
contains 765 Calories. One fourth of a pepperoni pizza plus a whole ham-and-
pineapple pizza contains 745 Calories. How many Calories are in a whole pepperoni
pizza? How many Calories are in a whole ham-and-pineapple pizza?

Know

1. What equation will represent the 765 Calories combination of pizza?

2. What equation will represent the 745 Calories combination of pizza?

Need

3. What possible methods can you use to solve the system of equations?

Plan

4. How can you solve the system of equations by elimination?

5.  How can you eliminate one of the variables to solve the system of equations?

6. Solve the system of equations.

7. What is the solution of the system?

8. How many Calories are in each kind of pizza?
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Elimination is one way to solve a system of equations. Think about what the
word “eliminate” means. You can eliminate either variable, whichever is easiest.

Problem
dx - 3y=-4
Solve and check the following system of linear equations.
Ix +3y=134

Solution The equations are already arranged so that like terms are in columns.

Notice how the coefficients of the y-variables have the opposite sign and the same
value.

dx—3y=-4 Add the squations to eliminate y.
x+3py=34

e = 30 Divide both sides by 6 to solve for x.

x=35

45)-3y=-+4 Substitute 5 for x in one of the original equations
20-3y=-4 and solve for ¥
3y =-24
y=2%8

The solution is (5, B).

Check Substitute your solution into both of
dx—3y=—4 the original eguations to check.
4(5) - 3(R) =4
20-24 x4
—d=—4
You can check the other cqualinnl
Exercises
Solve and check each system.
1. Ix+y=3 2, x—3y=-14
Ix+y=3 bx—y=-2
33 -2y=10 4 dx+y=8
x—2y==6 x+y=35
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-
If none of the variables has the same coefficient, you have to multiply before
you eliminate.
Problem
-Ix+3y=-1
Solve the following system of linear equations.
Sx+4y==06
Solution
[
H-2x-Iy=-1)5 Multiply the first equation by 5 (all terms, both sides)
2(5x + ) =(6)2 and the second equation by 2. You can eliminate the x
variable when you add the eguations together.
-10x — 15y ==3 Distribute, simplify and add.
10x + By=12
_?}I = ?
==l Divide both sides by 7.
5x +4{(-1)=06 Substitute =1 in for ¥ in the second equation to find the
value of x.
Sx—-d=6 Simplify.
Sx=10 Add 4 to both sides.
x=2 Divide by 5 to solve for x.
o
The solution is (2, -1).
Check —2x+3p=-1 Substitute your solution into both original equations.
=2(2)-3(-1) = -1
-1==1 ¥ou can check the other eguation.
Exercises
Solve and check each system.
5 x-3y=-3 6. 2x—6y =0
—2x+ Ty =10 Ix+ 11y =4
T ix+1y=5 B.4x+y=8
Tx+ 20y =11 x+y=35
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Additional Vocabulary Support

6-4

Use the list below to complete the diagram.
use when you want a visual | use when it is easy to solve use when you want an
display of the equations for one of the vanables estimation of the solution
use when one equation 15 use when the coefficients of | use when it 1s not convenient
already solved for one of one variable are the same or | to use graphing or
the variables opposites substitution

Choosing a Method for Solving Linear Systems

Graphing Substitution  Elimination
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Reteaching

6-4 .

You can solve systems of linear equations by graphing, substitution, or elimination.
Deciding which method to use depends on the exactness needed and the form of the
equations.

You just bought a coffee shop for $153,600. The prior owner had an average
monthly revenue of 38600 and an average monthly cost of $5400. If your monthly
costs and revenues remain the same, how long will it take you to break even?

Write equations for revenue and costs, including the price you paid for the shop,
after  months. Then solve the system by graphing.

¥y =8600 ¢ Equation for revenue
¥ =5400¢ + 153,600 Equation for cost

It appears that the point of intersection is where

tis equal to 48 months. Substitute f = 48 into either A EEEEN /? |
equation to find the other coordinate (), which is sl L L} I ‘_;"'f
412.8. — e /
Therefore, your breakeven point is after you have 384 - 1
run the 1 ,.f"

shop for 48 months, at which point your revenue £ [

and cost 128 [— ‘ - -
are the same: 5412 800,

Problem

A perfume is made from f ounces of 15% scented Thalia and b ounces of 40%% Thalia. You
want to make 60 oz of a perfume that has a 25% blend of the Thalia. How many ounces of
each concentration of Thalia are needed to get 60 oz of perfume that is 25% strength of
Thalia?

60(0.25) = (L15¢ + 0.4b

Write your systems of equations:
60=t+b

Solve the system by using substitution:

60(0.25) = 0.15¢t+ 0.4b Solve the second equation for { and substitute in the first equation.
15=01560-5)+04bh  Substitute 60 = b for t in the first equation.
15=9-0.15b+0.4b Distributive property
24=5 Solve for b.

Substitute 24 for & in second equation to find that f = 36. The answer is (36, 24). The
blend requires 36 oz of the 15% perfume and 24 oz of the 25% perfume.
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6'4 Reteaching (continued) Exercises

1. You have a coin bank that has 275 dimes and quarters that total $51.50. How many of each type of coin do you have in
the bank?

2. Open-Ended Write a break-even problem and use a system of linear equations to solve it.

3. You earn a fixed salary working as a sales clerk making $11 per hour. You get a weekly bonus of $100. Your expenses
are $60 per week for groceries and $200 per week for rent and utilities. How many hours do you have to work in order to

break even?

4. Reasoning Find 4 and B so that the system below has the solution (1, —1).
Ax+2By=0
24x — 4By =16
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5. You own an ice cream shop. Your total cost for 12 double cones is $24 and you sell them for $2.50 each. How many

cones do you have to sell to break even?

6. Multi-Step A skin care cream is made with vitamin C. How many ounces of a 30% vitamin C solution should be

mixed with a 10% vitamin C solution to make 50 ounces of a 25% vitamin C solution?

» Define the variables.

* Make a table or drawing to help organize the information.

7. Your hot-air balloon is rising at the rate of 4 feet per second. Another aircraft nearby is at 7452 feet and is losing
altitude at the rate of 30 feet per second. In how many seconds will your hot-air balloon be at the same altitude as the other

aircraft?

70



TTTTTTTTTTTTTTTTTTTTTT

Answer Keys



F.,‘ THE SEHOQL DISTRIET ‘QOF

LAl PHILADELPHIA

6'] Think About a Plan
Solving Systems by Graphing

Cell Phone Plans A cell phone provider offers plan 1 that costs 540 per month
plus $.20 per text message sent or received. A comparable plan 2 costs $60 per
month but offers unlimited text messaging.
a. How many text messages would you have to send or receive in order for the
plans to cost the same each month?
b. If you send and receive an average of 50 text messages each month, which
plan would you choose? Why?

Know

1. What equations can you write to model the situation?

Cost per text times | Number of Plus | ponthly fee | = ‘;n:[::é:;;t

meassage text messages

Cell phone plan #2 cost per month ¥ = 80

Cell phone plan #1 cost per month _¥ = 0.20x + 40

2. How will graphing the equations help you find the answers?

The intarsection of the graphs is the point at which the costs of the two plans are
equal, based on the number of taxt messages.

Meed

3. How will you find the best plan?
Graph the two eguations. Use the graph to find which plan is cheaper if the number

of text messages is 50.
Plan

4. What are the equations that represent the two plans? _Y = 80 apgd ¥ = 0.20x + 40

o SEEEEBDEEE

5. Graph your equations.

6. Where will the solution be on the graph?

The graphs intersect at (100, 60). When the number
of text messages is 100, the costs of the two plans are

equal.
7. What is the solution?

an 8 10 1E) 300

If the number of text massages is 50, choose plan 1,
because the cost is lower.

Prentice Hall Algebra 1 = Teaching Resources

Frrnmrimbd @8 koo Beare e Erdsrradinm e e ife affiliadee AN Bonkhie Dasseond
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Build Mathematical
Na me Literacy

5-2

Read the problem below. Then answer the questions to
help you understand the problem.

At Family Fun Park, admission is free, but ride tickets cost Theme Park Costs
$6 each and parking costs $10. At Paradise Rides, the AN EEEEEE
admission and parking is free, but the ride tickets cost

$8 each. The total cost, ¢, to visit a theme park and go on
rrides can be represented by a system of equations. Write
and graph the system of equations. For how many rides will
the cost at both parks be the same?

Total cost (dollars)

1. Circle the important information about the cost of r

Family Fun Park. 0 2 4 6 8
Check students’ work. Number of rides

2. Underline the important information about the cost of
Paradise Rides.

Check students’ work.

3. What needs to be included in the answer to this problem?

The system of equations, a graph of the system of
equations, and if applicable, the number of rides
at each park that will cost the participant the same
amount of money

4. What will each equation in the system of equations represent?

One equation will represent the cost of attending
Family Fun Park and the other will represent the cost
of attending Paradise Rides.

5. How is the cost of attending Family Fun Park similar to the cost of
attending Paradise Rides?

The total cost of attending both theme parks depends
on how many rides you go on.

6. How is the cost of attending the theme parks different?
The total cost of only Family Fun Park includes

parking.
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Reteaching (continved)
6-1 .

_‘ﬁ
Solving Systems by Graphing
If the equations represent the same line, there is an infinite number of solutions,
the coordinates of any of the points on the line.
Problem

What is the solution to the system? Solve by graphing. Check.

2x— 3y =6

4x — 6y = 18

Solution

What do you notice about these equations? Using the y-interceptsand =y = %x -3

solving for the x-intercepts, graph both lines using both sets of points. 2 3

i e

Graph equation 1 by finding two points: (0, —2) and (3, 0). Graph 3

equation 2 by finding two points (0, —3) and (4.5, 0).

¥

Is there a solution? Do the lines ever intersect? Lines with the f

same slope are parallel. Therefore, there is no solution to this u

system of equations. : e

J.—"f 3
—8 |-4 |olA4A4 | s
. {_,r
L~
g
T e
[ B

Exercises

Solve each system of equations by graphing. Check.

1. 2x = 2 — 9y 2.2x=3—y 3. y= L5x + 4
21y = 4 - 6x y=4x - 12 05x + y = —2
(‘ 3 :5‘) (§ —2} (—3. —;l)

4. 6y = 2x — 14 5. 3y = —6x — 3 6. 2x = 3y — 12
x—7=3y y=2x—1 x=ay+5
infinitaly many solutions (0, —1) (-9, -2)

7. 2x + 3y = 11 8 3y =3x — 6 9.y=1x+9
r=y==7 y=x-=2 y=x=1
i—2,5) infinitely many solutions no solution

Prentice Hall Algebra 1 + Teaching Resources
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Build Mothematical

NEI me Literocy
5-3

Read the problem below. Then answer the questions to
help you understand the problem.

Members of the school band are

selling pencils and erasers to raise Help us march at the Playoff Parade!
money for a trip. On the first day, Misha

sold a total of 30 items and collected Pencils: 25¢ each

£6.40. How many of each type of item Erasers: 80¢ each

did he sell?

1. Underline the question you need to answer.
Check students’ work.

2. How many quantities is the problem asking you to find? Explain.
Two; The problem asks for the number of pencils and

the number of erasers Misha sold.

3. Highlight the information you can use to write a system of
equations. Is all of the necessary information given in the text of
the problem? Explain.

Check students’ work; No; The prices of each item are

given in the sign.

4. To solve this problem, you can write a system of equations that
contains the equation x + y = 30, where x represents the number
of pencils Misha sold and y represents the number of erasers.
Circle the information in the problem that is represented by
this equation.

Check students’ work.
5. Explain how the equation 0.25x + 0.80y = 6.40 represents the situation.
0.25x is the amount earned from selling x pencils and

0.80y is the amount earned by selling y erasers. The
sum is the total amount Misha collected, $6.40.

6. Of the equations in Exercises 3 and 4, which equation would you solve
for one of the variables in terms of the other variable? Explain.

x + y = 30; Sample answer: Neither xnory has a
coefficient, so you can easily solve for either variable.
N
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6' Think About a Plan

Solving Systems Using Substitution

Art An artist is going to sell two sizes of prints at an art fair. The artist will charge $20
for a small print and $45 for a large print. The artist would like to sell twice as many
small prints as large prints. The booth the artist is renting for the day costs $510. How
many of each size print must the artist sell in order to break even at the fair?

Understanding the Problem

1. How much will the artist spend to rent a booth? $510

2. What do you know about selling prices of the prints?_Small print: 520; large print: $45

3. What do you know about the number of prints the artist would like to
sell? The artist wants to sell twice as many small prints as large prints.

4. What is the problem asking you to determine? how many of each size print

the artist must sell to break even

Planning the Solution

5. What variables are needed? s = number of small prints sold; d = number of large prints sold.

6. What equation can be used to determine the number of prints that the artist
would like to sell based on size? 5 = 2d

7. What equation can be used to determine how many prints the artist has to sell to break
even? 205 + 45d = 510

Getting an Answer

8. What is the solution to the system of equations?
The artist must sell 6 large prints and 12 small prints to break even.
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Reteach fo Build
NEITIE Understanding
3-3 !
4 3
Together, Amy and Mai have saved $490 for a trip this summer. Amy has
saved $54 more than Mai. How much has each person saved?
Let a = the amount Amy has saved. Let m = the amount Mai has saved.
Write a system of linear equations to represent the a+ m =490
situation. a=m-+ 54
Use substitution to find the value of m. (m + 54) + m = 490
2m + 54 = 4980
m=218
Substitute to find the value of a. a=218 + 54
a=272
Amy has saved $272. Mai has saved $218.
%, o

A parking lot charges $7 per day to park on weekdays and $12 per day on weekends.
Jamal parked his car in this lot on 6 days last week and spent a total of $52. How many
weekdays and weekend days did Jamal park?

1. Let x = the number of weekdays and let y = the number x+y= 6

of weekend days. Fill in the boxes to write a system of .
equations. Ix+12y=52
2. Solve the equation for y in terms of x. y=6 — X

3. Rewrite the second equation by substituting your value Ix+ 12[ 6—x ) =52
for y in terms of x found in Exercise 2.

4. Solve your equation in Exercise 3. What is the value of x?
XxX=4
5. How can you find the value of y? What is the value of y?
Sample answer: Substitute 4 for x in the equation

from Exercise 2; y = 2.
6. How many weekdays and weekend days did Jamal park?

4 weekdays, 2 weekend days
OntheBack! 14 large notebooks, 10 small notebooks

7. Krysta bought 24 notebooks and spent $104. The large notebooks
cost $6 each and the small notebooks cost $2 each. How many of
each type of notebook did she buy?
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6’2 Reteaching

Solving Systems Using Substitution

You can solve a system of equations by substituting an equivalent expression for

one variable.

Preblem

Solve and check the following system:

xt+2y=4
2x—y=3
Solution x+2y=4

x=4 -2
24-2) -y=3
B—-—dy—y=13

8—-5y=3
8—-8-5/=3—-8
—hy = —5

y=1
x+2(1)=4

x+2-2=4-2

x=2

The first equation is easiest to solve in terms of one
variable.

Get x to one side by subtracting 2.

Substitute 4 — 2y for x in the second equation.
Distribute.

Simplify.

Subtract 8 from both sides.

Divide both sides by —5.

You have the sclution for . Solve for x.
Substitute in 1 for y in the first equation.
Subtract 2 from both sides.

The solution is (2, 1).

Check  Substitute your solution into either of the given linear equations.

xt+dy=4
24+2(1) %4
1=4/

Exercises

Substitute (2, 1) into the first equation.
You check the second equation.

Solve each system using substitution. Check your answer.

1.x+y=3112
x—y=10

2.x—3y=—14 (4,6)
r—y=—2

3. 2x — 2y = 10 infinitely many solutions 4. &x+y=8 (ﬂ E}
¥r y

x—y=5

XAy =57
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6 Reteaching (coniinued)

Solving Systems Using Substitution

Problem

Solve and check the following system:

53— 3y=10
3x+ 4y = —6
Solve E—3y=10
3 =10 + 3y
x =20+ 6y
3x + 4y = —6
3(20 + 6y) + 4y = —6
60 + 22y = —6

22y = —66,y = —3
3= 3(-3)=10
3+9=10
x=12
The solution is (2, —3).
Check 3(2) + 4(—3) &£ —6
6= 6+

Now you check the first equation.

Exercises

First, isolate x in the first equation.
Add 3y to both sides and simplify.
Multiply by 2 on both sides.

Substitute 20 + 6y for x in second equation.

Simplify.

Subtract 60 from both sides.
Divide by 22 to solve for y.
Substitute —3 in the first equation.
Simplify.

Solve for x.

Solve each system using substitution. Check your answer.

x +y= -2

2y + 3y = —6

2+ p=29

x — 9y = 25
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6 3 Additional Vocabulary Support
Solving Systems Using Elimination
Tony is trying to find the solution of the system using elimination.

2r — 4y = 12 3x + 4y = 48
He wrote these steps to solve the problem on note cards, but they got mixed up.

Solve for x. Substitute 12 for x to solve
for the eliminated variable,
Eliminate one variable, Since
the sum of the coefficients Solve for y.
of yis 0, add the equations to
eliminate y.
Simplify. Since x = 12 and y = 3, the

solution is (12, 3).

Use the note cards to complete the steps below.

1. First,
eliminate one variable. 5ince the sum of the coefficients of y is 0, add the

equations to eliminate y.

2. Second,

solve for x.

3. Third,
substitute 12 for x to solve for the eliminated variable.

4. Then,

simplify.

5. Mext,

solve for y.

=2

. Finally,
since x = 12 and y = 3, the solution is {12, 3).
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Build Mathematical

N dame Literacy

Read the problem below. Then answer the questions to

5-4

help you understand the problem.

Lily exercises for a total of 150 minutes each week. She does weight
training and cardio workouts. She spends more time doing cardio
workouts. The difference between the time she spends on cardio
workouts and the time she spends weight training is 72 minutes. How
much time does Lily spend on each type of activity?

1.

Highlight the question that you need to answer.

Check students’ work.

You can write a system of equations to represent this problem.
What quantities should you represent with variables?

The number of minutes Lily spends on cardio
workouts and the number of minutes Lily spends on
weight training

Circle the information in the problem that is represented by the

equation x + y = 150 where x represents cardio workouts and y
represents weight training.

Check students’ work.

Underline the information in the problem that you will use to write
another equation.

Check students’ work.

Circle the equation that can represent the information you
underlined in Exercise 4.

X+y=72 y =72 y=72—x

Describe the correct answer to this problem, including the units.
Sample answer: The correct answer will be two lengths

of time in minutes, the amount of time Lily spends on
cardio workouts and the amount of time Lily spends
weight training.
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6'3 Think About a Plan

Solving Systems Using Elimination

Nutrition Half a pepperoni pizza plus three fourths of a ham-and-pineapple
pizza contains 765 Calories. One fourth of a pepperoni pizza plus a whole
ham-and-pineapple pizza contains 745 Calories. How many Calories are in a
whole pepperoni pizza? How many Calories are in a whole ham-and-pineapple
pizza?

Know
1x + 3y = 765
1. What equation will represent the 765 Calories combination of pizza? _ 2 a¥

o
2. What equation will represent the 745 Calories combination of pizza? i 743

Need

3. What possible methods can you use to solve the system of equations?
You can solve the system by graphing, by substitution, or by elimination.

4. How can you solve the system of equations by elimination?

You can multiply one eguation by a constant and then add the revised eguation to the
other original equation. If the constant is chosen carefully, one variable will cancel out

and you can solve the resulting equation for the other variable. Then you can substitute
that value into one of the original equations to solve for the other variable.

5. How can you eliminate one of the variables to solve the system of equations?

You can eliminate the variable x by multiplying the second equation by -2 and adding
the two equations together.

6. Solve the system of equations.
660; 580

7. What is the solution of the system?
(660, 580)

8. How many Calories are in each kind of pizza?

pepperoni: 660 calories; ham-and-pineapple: 580 calories
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6'3 Reteaching

Solving Systems Using Elimination

Elimination is one way to solve a system of equations. Think about what the word
“eliminate” means. You can eliminate either variable, whichever is easiest.

Problem

Solve and check the following system of linear equations.

ix — 3y = —4
2x + 3y =34

Solution The equations are already arranged so that like terms are in columns.

Notice how the coefficients of the y-variables have the opposite sign and the same

value.

4 — Iy = —4
2x+3y=34

6x = 30

x=h

45) — 3y = —4
20 — 3y = —4
—3y = —24

y==8

The solution is (5, 8).

Check
dr — 3y = —4
4(5) — 3(B) £ —4
20 - 24 L -4
—4 = -4/

You can check the other equaton.

Exercises
Solve and check each system.

Lix+y=3 (03)
=3x+y=3

3.3x— 2y =10 (2,-2)
x—2y=6

Add the equations to eliminate y.
Divide both sides by & to solve for x.

Substitute 5 for x in one of the original equations
and solve for y.

Substitute your solution into both of
the original equations to check.

-~ -— = — .2.
2. 6x— 3y = -14 (156)
br—y= —2

4. 4x+y=58(14)
x-i—}r:
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6-3 Releaching [confinued)

Solving Systems Using Elimination

If none of the variables has the same coefficient, you have to multiply before you
eliminarte.

Problem

-2x + 3y = =1
Solve the following system of linear equations. 4

5x + 4y =6
Solution
5(—2x — 3y) = (—1)5 Multiply the first equation by 5 (all terms, both sides) and
— the second equation by 2. You can eliminate the x variable
e+ 4y) = (62 when you add the equations together.

—10x — 15y = —5

Distribute, simplify and add.
10x + By = 12 RNy

=Ty =7
y=-1 Divide both sides by 7.
¢ + 4(—-1) =6 Substitute —1 in for y in the second equation to find the
value of x.
Bx —4=6 Simplify.
5x = 10 Add 4 to both sides.
x=2 Divide by 5 to solve for x.
The solution is (2, —1).
Check —2r + 3y = -1 Substitute your solution into both original equations.
~2{(2) — 3-1) & -1
-1 =-1/ You can check the other equation.
Exercises
Solve and check each system.
5% x—3=-309.4 6. —2x — 6y =0 (-6,12)
—2x + 7y = 10 3x + 11y = 4
7.3x+ 10y = 5 (1%} B.4x+y=58 (1,4)

Tx + 20y =11 x+y=5
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4 4 Additional Vocabulary Support
_ﬁ
Applications of Linear Systems
Use the list below to complete the diagram.
use when you want a visual | use when itis easy tosolve | use when you want an
display of the equations for one of the variables estimation of the solution
use when one equationis | use when the coefficients of | use when it is not convenient
already solved for one of one variable are the same or | to use graphing or
the variables opposites substitution

Choosing a Method for Solving Linear Systems

Graphing

Substitution

Elimination
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6_4 R'E'Eﬂ:hiﬂg |continued)

Applications of Linear Systems

Exercises

1. You have a coin bank that has 275 dimes and quarters that total $51.50. How
many of each type of coin do you have in the bank?
115 dimes; 160 quarters

2. Open-Ended Write a break-even problem and use a system of linear
equations to solve it.
Check students’ work.

3. You earn a fixed salary working as a sales clerk making $11 per hour. You get a
weekly bonus of $100. Your expenses are $60 per week for groceries and $200
per week for rent and utilities. How many hours do you have to work in order
to break even?
about 14.5 h

4. Reasoning Find A and B so that the system below has the solution (1, —1).
Ax + 2By = 0
24x — 4By = 16
A= 4; B=2

5. You own an ice cream shop. Your total cost for 12 double cones is $24 and you
sell them for $2.50 each. How many cones do you have to sell to break even?
10 ice cream cones

6. Multi-Step A skin care cream is made with vitamin C. How many ounces of
a 30% vitamin C solution should be mixed with a 10% vitamin C solution to
make 50 ounces of a 25% vitamin C solution?

» Define the variables.

» Make a table or drawing to help organize the information.
37.5 oz of 30% solution; 12.5 oz of 10% solution

7. Your hot-air balloon is rising at the rate of 4 feet per second. Another aircraft
nearby is at 7452 feet and is losing altitude at the rate of 30 feet per second.
In how many seconds will your hot-air balloon be at the same altitude as the
other aircraft?
about 219 s



