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Mr. Aghead -

Lesson 4-1 Proportional Relationships and Slope

Mastering Proportional Relationships & Slope
Core Concepts of Proportionality ty

3+
2+

Oy :
&x The Proportional Rule

Two quantities are proportional if
they have a constant ratio or unit
rate (m = y/x).

3-Step Solution Process

o Step 1: Find the Unit Rate

SWEm| Cost _ $12 __$3
Sggi Hours ~— 4  1Hour
[=]=]=]

Write the rate as a fraction (e.g., Cost/Hours)
and simplify to find the value per unit.

Equation
y =3X

@ Slope Equals Unit Rate

<

1

The Origin Point
(0,0)

A
In linear relationships, the slope, -1
unit rate, and constant rate of 24
change are identical. -

9 Step 2: Create a Table and Graph

X (Hours) | y (Cost) v
1 $3
2 $6 X
3 $9

List x and y values to find ordered pairs,
then plot them on a coordinate plane.

Visualizing Constant Rate: y = 3x

Ordered Pair
(1,3)and (2, 6)

The graph of any proportional
relationship must be a straight
line passing through the origin.

Step 3: Interpret the Slope

;run
rise | +$3
;1 Hour

Changeiny = $3
Changeinx ~ 1Hour ~

Use the formula “Change iny / Change
in x" to find and explain the rate:

Slope =

Slope (m)
3

* o0 . * *

Juollg dulidl Bl agd
*» L & 4

A Aty OLaSIl gy s danolidl OMel) duwlwll aulaall JJul Lin joyaiuy

U1 "Jgall" slagY il pgunylg ¥slnally Jolaal plasiul s Joull pudgy

O8Nl 0dm 8 "asgll Jana" go lolai Gillaiy

dyliallg JsJl Slghs 12 dghsl il @8Mall e Syl 1 gl

: | sl
/sl &) Sl Jadail eall Gl ERY 4 Basllchsage
daliswall asleoll yuibdi (0 v/,‘ﬁ' 13] paituwliio Glisasdl ggSi
: ' Jano s G0t s agl ol
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yaeL 359ll 3003 Juall g0
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(y yeill) + puiill = daall Jroll
X o peill) =x lgao o
Al e il 51
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Inches per Feet

+»» Example 1 check i $(4,48)
N |
. i o /1 ]
1. The graph shows the relationship between feet § gg /(3, 36)
andinches. s 30
g ;g (2,24
E s [
B {(1,12)
10 /
S X
172345678910
Number of Feet
Part A

Which of the following is the correct interpretation of the slope?

@The slope of the line is % This means that there are 12 inches
in 1foot.

The slope of the line is % This means that there are 12 inches
in 1foot.

@ The slope of the line is %. This means that there are 24 inches
in1foot.

@The slope of the line is 3’2—6. This means that there are 36 inches
in 2 feet.

Part B

Find the unit rate and compare it to the slope.

. . 12 )
A" | The unit rate is T and both the unit rate and the slope have the same value.

. .1 . .
The unit rate is ’EL and the slope is greater than the unit rate

B
C | The unit rate is % but the slope has a different value.
D

. .1 )
The unit rate is Eand both the unit rate and the slope have the same value.

0566991363 :a8 4! izl Jual gill I Lakd an 3 99 o alS 7 il e Juaal
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+»» Example 2 check

2. The number of times y a honeybee
can beat its wings and the time in
seconds x are in a proportional linear

relationship. This situation can be

represented by y = 200x.

Part A

Graph the equation on the coordinate plane.

P

Honeybees

!
|

- N WP OO N OO

Number of Beats (in hundreds)

o

Honeybees

<

- N WhH O N 0O
1
|
|
|
|
|
|
|
|

Number of Beats (in hundreds)

0 123456 7829
Number of Seconds

<

Number of Beats (in hundreds)
- N W PHd» OO N OO

Honeybees

Number of Beats (in hundreds)
= NWP OO N OO

Honeybees

|
|
t
t
[

Number of Beats (in hundreds)
- N WP OO N OO

| 1 | |
3

456 7

Number of Secon
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Part B
Which of the following is the correct interpretation of the slope?

@ The slope of the line is ﬁ. This means the honeybee beats its

wings 100 times per second.

(B) The slope of the line is @_ This means the honeybee beats its
1

wings 100 times per second.

© The slope of the line is ﬁ. This means the honeybee beats its
wings 200 times per second.

@ The slope of the line is @

wings 200 times per second.

. This means the honeybee beats its

[owmmmwwmwwSIhmmwém@m&ym]
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+«»» Example 3 check

3. A manatee can swim an average of 10 miles every 2 hours
Assume the distance y in miles is proportional to the number

of hours x the manatee swam.

Part A
Graph this relationship on the coordinate plane.

Manatee Swimming Speed Manatee Swimming Speed
ﬂy “y
45 45
40 40 /4
€35 E 35
Q 25 v 25
20 S 20
(%] (%]
A 15 a 15
10 10 /
5 % 5 X
0 123456789 0 123456789
Time (h) Time (h)

Manatee Swimming Speed Manatee Swimming Speed

A}y
45 45“3’
40 0
E 35 o
<30 £ al
v 25 825
= s
£ 20 820
2] n
a1’ A 15
10 10
> X > x‘
0 123456789 0 123456789

Time (h) Time {h)
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Mr. Aghead

Find and interpret the slope.

A slope is 3
B slope is 4
C slope is 5
D slope is 7

«»» Example 4 check

" Cat Heart Rate
4. The equation y = 1.5x represents the s Eny
O
relationship between the number of =R
o 10
. . I
heartbeats yand the time in seconds = g c.ol/las
x for a dog. The graph shows the é ; X
heartbeats for a cat. 3o (1.2) X
012345678
Which animal has a faster heart rate? Time (s)
A dog
B cat
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+»» Example 5 check

5. Annie’s current earnings are shown in the table. She was offered
a new job that will pay $7.95 per hour. Assume that her earnings
are proportional to the number of hours worked.

Which job pays more each hour?

A old job Current Earnings
B new job | Hours, x | Money Earned ($), ¥
2 1450
3 2175
B 29.00
5 36.25

s> Apply check

6. Noah is comparing the cost of two types of silicone wristbands.
For Style A, the cost can be represented by the equation y = 0.65x,
where y represents the cost in dollars and x represents the number
of wristbands. For Style B, the costs are shown in the table. Which
wristband style costs less for 100 wristbands? How much less?

A 105

B 47 $ Number of Wristbands, x | Total Cost ($), y
C 65 $ 50 2350

D 18 $ 150 7050

[ 0566991363 :28 4 hial Jual gil I 1sd aa 53 99 - SlalS 7 il o Juaal ]
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++ Practice

it to the slope. (Example 1)

. 1000 . .
A | The slope is — and unit rate is 333.3

both the unit rate and the slope have the
same value.

. 1000 . .
B | The slope is — and unit rate is 100.3 and

the slope is greater than the unit rate

C | The slope is 1%0 and unit rate is 333.3 but

the slope has a different value.

3
The slope is —— and unit rate is:333.3
1000

both the unit rate and the slope have the
same value.

. 5
A slope is T

slopeis 4

. 33.75
slope is T

. 33.75
slope is —
10

B
C
D

270
240
® 210
% 180
8 150
T 120
2 90
60

30

7. The graph shows the amount of book sales over several days.
Find and interpret the slope. Then find the unit rate and compare

8. The cost y of renting a snowmobile for x hours is a proportional
relationship. This can be represented by the equation y = 33.75x
Graph the equation. Then find and interpret the slope. (Example 2)

Book Sales

il

pzil

o X

0 -
0 1234567829

Day

Snowmobile Rental

y

X

0 1234567809

Number of Hours

[ 0566991363 :42 A biial Jual gill I 1dh aa 33 99 - SlalS 7 il o Juaal ]
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9. By the end of its fourth week, a movie had grossed $9.2 million.
Assume the revenue y in millions of dollars is proportional to the

and interpret the slope. (Example 3)

week x. Graph this relationship on the coordinate plane. Then find

0 1234567389
Week

10. The amount of power y solar panel A can produce with an area
of x square meters can be represented by the equation y = 1,020x.
The amount of power a solar panel B can produce is shown on the

A solar panel A

Solar Panel B
B solar panel B

. 23 .
A slope is = 5 MO\’ne Sales
o9
B slopeis 4 CF
33 57
C slope is ES §§
~ 33.75 =4
O slope is —— E]
10 S

g2
g1

g X

graph. Which solar panel can produce more power? Explain. (Example 4)

A y [

d
N
N
o
o

800
/

i

X

0O 123456789

Area of Solar Panels (sq

[ 0566991363 :8 1 Jaia) Jual sl I ki aa 53 99 - SalS 7 5N e Juaal ]
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Lesson 4-2 Slope of a Line

Mastering the Slope of a Line

Direction Matters
Understanding Slope Direction Step-by-Step Calculation

P \® 19 |9
/] X |

Positive Slope  Negative Slope Zero Slope Undefined Slope 8-4
(Upward) (Downward) (Horizontal) (Vertical) = 2
. 4-2
Slope = Rise / Run 4
The ratio of vertical change to horizontal change Reduce — = 2
between two points. / y2 y1
| 2 2 |

3. Simplify the Ratio

[ § |
/ X2 — X1 Reduce the resulting fraction

(X2, ¥2) to find the simplest rate of
h 5
The Slope Formula s
(x4, y1)
|
13'6"’;"‘:?; ;rv‘:‘rdz ?iir::tts Va—¥i) Quick Reference: Formulas & Logic
paintsionithsiline Oritable: Method Formula / Symbol Logic
()([2 X The Formula m= Y2~ 1 Difference in y over difference in x.
X2-Xq
2. Apply the Slope Formula Special: Horizontal m=0 No vertical change (rise =-0).
Sbl;btﬁgcéi;[fh;é,r;gg%rfdtiﬂgtf_séézsg: ;{ge Special: Vertical Undefined No horizontal change (run = 0).
pasiuoll ball Jro ubso Glail Judo
- L] - f 4 L]
Juol) JWunl asy)l Jroll pgo Slusbuwl
o 0 { t ole loguao "glai Ul ga Jioll
we 511 sl B
wOpeall pe Juoll sanll Jroll Ll Juall wogall Jaoll
) = o 9 neill gy duuill o (By) glaijll
. sl alldasus  xas ooy —
Juall 5layy @synll paiiu Y2y b8 o8 (Ax) ayso il dslutall
.ihgi viliilan] ddpeo aic m =
’ T2 — 1
il syl Go Jrall ubwo :(Jall ighs
ailill buiug dwuill wisl .3 dslusallg (Rise) glaijul ol .2 ball Gle juibaéi 230 .1
(Rise) glaiLll 4 A
(Slope) Jrall = -
o (Run) du86 1)l a6 Luwall (X, y) |------- L“”IJ Gilaagll ac b sl sl
(iasig (y 0 i) (2,2) I
glaijll Jio) gliablg
asLuoll ggs glaill ( 1) 3 (Rise) oM (x o P"-‘”} ((2,2) g(=2,-1)
2l ( 2) % L, ofbaill Vi > lifdigud
861l asluall
(Run)
= = Jsoll (-2,-1) (-2,-1)
= v v
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+»» Example 1 check

1. Find the Slope of the Line

A m _% )21[
B m =2 )
3 — ‘ A1
C 1 N
m = 3 = 3—2—1‘_01 1
D m = l ‘—2
2 sl
‘—4
oy
+»» Example 2 check
2. Find the Slope of the Line
A m =2 |_LAY
B m = -2 [
C m=4 \\
D m = -4

[ 0566991363 :28 4 hial Jual gil I Lakd an )3 99 o SalS 7 i) e Juaa) ]
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+»» Example 3 check

3
A m=3
2
2
B m =2
3
1
C m =t
3
1
D =t
2

+»» Example 4 check

3

O o @™ P

+»» Example 5 check

m=0

1
2
3

333
T

3. The points given in the table lie on a line. Find the slope of the line.

X | ¥
1 3
-7 | -1
15 | -5
-23 -9

4. Find the slope of the line that passes through A(-3, 2), B(5, -4)

5. Find the slope of the line that passes through A(-4, 5), B(2, 5)

[ 0566991363 :a8 4! izl Jual gill I Lakd an 3 99 o alS 7 il e Juaal ]




+«»» Example 6 check

6. Which of the following represents the slope of the line that
passes through L(-2, 3), M(-2, 8)?

Mr. Aghead

A 0
B 5
C 2
4
D The slope is undefined
«»» Apply check

better gas mileage?

A

lisa's car is better

B

Greg's car is better

500
450

— 400
E 350
§ 300
8 250
2 200
150
100
50

0O 3 6 91215 18 21 2427307
Gas (gal)

: a8 ) Jaia) (Jua il
0566991363

Gas (gal), x
Distance (mi), y

Greg’s Gas Mileage

recorded her gas mileage in a table, while Greg recorded his gas

/. Lisa and Greg were comparing the gas mileage on their cars. Lisa

mileage on a graph. Assume the points lie on a line. Whose car gets

8

12

16

216

324

432

B

f

8

/V

X

[ 0566991363 :8 1 Jaia) Jual sl I ki aa 53 99 - SalS 7 5N e Juaal ]
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++ Practice

8. The graph shows the depth in feet of snow after each two-hour
period during a snowstorm. Find the slope of the line. (Example 1)

A 0.25 Snow Depth
y
B 0 25
. €25
C 20 £ 20
D -1 o 15
8 40
05
x—_

0 123456 78 910
Hours

9. The graph shows the amount of money left after buying video
games. Find the slope of the line. (Example 2)

A 0.25 Remaining Money
B 0 140 |2
_ 1204
C 20 200
D 1 g 80
S 60
= 40
20
x-.

0 123 45¢6 7289
Number of Games

[ 0566991363 :42 A biial Jual gill I 1dh aa 33 99 - SlalS 7 il o Juaal ]
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10. The points given in the table lie on a line. Find the slope of the
line. (Example 3)

A _E 2 5
B _22 —1 -5
4
C _ 4
3
D 1
2

Find the slope of the line that passes through each pair of points.
(Examples 4-6)

1. M(3,5), N(2, 6)

A 0.25
B 0
C -20
D -1

12. G(-3, 2), H(7, 2)

A 0.25
B 0
C -20
D -1

[ 0566991363 :8 1 Jaia) Jual sl I ki aa 53 99 - SalS 7 5N e Juaal ]
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13. E(6, 8), F(6, -2)

The slope is undefined

[ 0566991363 :ad 1) i) Jual gill I 1k an 3 99 - SLalS 7 i) o Juaa ]
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Lesson 4-3 Similar Triangles and Slope

Calculating Constant Slope

Core Concepts of Similarity

What are Similar Figures?
Figures with identical shapes,

congruent angles, and ‘ A

proportional corresponding ‘.u
side lengths. Small Large

Proportionality of Slope Triangles
Triangles on the same line

have equal ratios of -
vertical “rise” to horizontal

“run.” «> «—

using Similar Triangles

Y- |4 <

Visualizing the
Ratio Comparison

Small Triangle Large Triangle

A A

o o Rise=3 Run=2 Rise=6 Run=4
Step-by-Step Solution to Find Slope
Slope Ratio Slope Ratio
@ Step 1: Form the Slope Triangles Rise _ 3 Rise _6 _3
Use any two distinct points on a line Run 2 Run 4 2
to draw a right triangle.
|

Step 2: Determine Rise and Run

Count the units for the vertical side
(rise) and the horizontal side (run).

Step 3: Calculate and Simplify the Ratio

Divide the rise by the runto find the numerical
slope of the line.

(Rise)
4 _ Culiall
5 2 2 4 Janll
b ol
372 3| & |

Juollg dgilisioll cililiall
pudiuoll ball Juo slayl cilghs

Fﬁ« apubul pyolao
buuwil IS apuill ubuo cililio ay2ai ‘ A
dijliollg (alaiodl + glaiyul) Jroll

Lodla &l il ol 20w ! a1l Job pudl ball e gibai f i3l dgLiniall Juidl
gudi Gle cililioll g0l alsll Jgb e (Rise) Jioy Loils lilio puylg Jadil guai lg! Jlsibf oo
(m) Juo 5ag ball alio J4J (Run) sl (glai ) apwipl &sLuall wudl 38l Lolai
.(olaioll) &yas g 09439 «02all yudi &)gplly
- lgcislg adlhio lablgj
il _ o i ywliio
alaiodl .
4
—=2 =
5
chzi ul E 1
elai) i q
alagoq =~ ! I‘i
i =2 :T:i_nrll alaiodl >
3

Juall cililio
Qudi e 267 doils wililio’,a
padluig ,auéiuiall hall
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+«»» Example 1 check

A slope Fj = 2, slope jk =2
B slope Fj = -2, slope jk = -2
C slope Fj = -2, slope jk = -3
D slope Fj = 2, slope jk = -4

+»» Example 2 check

A

3

2

5

2

2

5

B
C
D

1

same by choosing a different set of points.

compare the slope of segment FJ and the slope of segment JK.

1. The graph of line d is shown. Use the similar slope triangles to

yi

d

2. The plans for a skateboard ramp are shown. Use two points to
determine the slope of the ramp. Then verify that the slope is the

y

[ 0566991363 :42 A biial Jual gill I 1dh aa 33 99 - SlalS 7 il o Juaal ]
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A

2
5
2
2
5

B
C
D

1

A

1

3

5

2

2

5

B
C
D

1

: a8 ) Jaia) (Jua il
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3. The graph of line m is shown. Use the similar slope triangles to
compare the slope of segment RT and TV. (Example 1)

ty

L

1F><

choosing a different set of points. (Example 2)

the slope of the zipline. Then verify that the slope is the same by

4. The plans for a zipline are shown. Use two points to determine

24

[ 0566991363 :
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Lesson 4-4 Direct Variation

Mastering Direct Variation:
A -by- i

. Step by Step G.u de . HOW TO SOLVE DIRECT VARIATION PROBLEMS
Direct variation occurs when the ratio of two variable quantities is constant,
creating a proportional linear relationship. This guide explains the core o

Step 1: Find the Constant (m)
Calculate the slope by finding the ratio of y to x from a table, graph, or text.

formula and the standard steps to derive equations.

A

i 2
(,10)
% Flour(cups) | 4 | 8
/ / Oats (cups) | 2 4

y
5 7
4 #2,2m)
3 y &
2
1

CORE ESSENTIALS

> Words: Bulk Peanuts Table: Baking

Gymnastics Lessons: ($5.80 for 2 Ibs): (4 cups flour for 2 oats):
-— mx (1, m) m=10/1=10 m =5.80/2 =2.90 m=4/2=2
_—
y 1923 458 y
Step 2: Write the Equation
Here, m represents the constant of Substitute your calculated value of m into the standard formula.
variation, constant of proportionality, y= 10x
slope, or unit rate.
y =Mnx y =2.90x
The Graph Always Passes Through — = 2x
the Origin: Because (0,0) is always m Y=
a solution, the line must cross the
y center of the coordinate plane.
— e
m — e Step 3: Interpret
X the Meaning '@
Constant Ratio: Explain what the constant
Adirect variation exists only when the represents, such as “cost per o5°
ratio of y to x remains constant for session” or “miles per hour”. $10 per $2.90 2 cups flour
all points. session perlb  per cup of oats

GBIl bl Jluwo Jo Olghs I el

(JUo) ©lily Joa=
) @8l s | (1) g olgs | | il | Culi sl 11 8ghasdl 1
y X y/x |+ (m) Wuﬁ”
4 2 2 Joaz 3o X 9 ¥ 4 dussdll |
. p 5 }v Pl el 3 Juoll sl of
12 6 2
= @olnall &S :2 sghsul
y=nx il 2
e gguuonall m nd o Givonil 65
y = 2x @ y = mx doleal) dolsll daall 3
y =2x 2y :3 S5l @
T IR
y=2x10 sl slongd il olmall pasiial
y =20 Jane ino puudiy dlggarall

Aol Gl S Bamgl

Busall Alls ayhll culisl] pgd

0953 Cup> 1S dulns- d8MsS Gyl Cuwlid] pggaoe Lauaill sginall i udg)
B lgolasdiulg y = mx lgdsleo glitsl dutuSg Al (o (aixeS ¢y dudll
Jilwall J>

B Gl Elgunlen 1 o3I il

@ e

m eyl Gileo Sl Jutaillg dolrall - T3kl cawlidl 9o Lo

Asleall (8 M pusioll Jiay Gy ¥ = mx dolealy Jiaf laad (9% &b dBMe g
sl Culf o S dhay il ghs y o0 of Lails aul x 9y oo dseuill
Basgll Jamog iJsally -(0,0) Juo¥l (m)

m
® @ ®
6 deal Jase

Qul sasgll

() @bl () ci8gll

Lkd an 53 99  SalS 7 Al e Juaal

0566991363 :a8 1 baia) Juas) il I




+«»» Example 1 check

1. The time y it takes you to hear thunder varies directly with your
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distance x from the lightning as shown in the graph.

Lightning and Thunder

Part A ;
40
Write a direct variation equation to represent this relationship. "
25
A y = 5x Eig
B y = 3X "
C y = 7Xx 0 12 345%6 78
Distance (mi)
D y =1x
Part B

Identify the constant of variation and interpret its meaning.

A The constant of variation is 5; for every mile away from thunder, it
takes 5 seconds to hear the sound.

B The constant of variation is 5; for every 5 miles away from
thunder, it takes 1 second to hear the sound.

C | The constant of variation is $1/5S; for every mile away from
thunder, it takes 1 second to hear the sound.

D The constant of variation is 1; for every 5 miles away from thunder,
it takes 5 seconds to hear the sound.
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+» Example 2 check

2. The amount of money Olivia earns varies directly with the
number of weeks she works. After 4 weeks, Olivia earned $3,000.

Part A

Write a direct variation equation to represent this relationship.

A y = 250x

B y = 500x

C y = 750x

D y =X
Part B

Identify the constant of variation and interpret its meaning.

A 750, every day, she earns 750 S

750, every week, she earns 750 S

750, every day, she earns 500 S
250, every day, she earns 750 S

B
C
D
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+»» Example 3 check

Part A

Write a direct variation equation to represent this relationship.

3. The time it takes Madeline to swim laps is shown in the table.
The time spent swimming varies directly with the number of laps
she swims.

Mr. Aghead 128 1) Jadlal Jua) gl
0566991363

A y = 25x

B y = 50x

C y = 75X

D y = 45x
Part B

Identify the constant of variation and interpret its meaning.

A 35
B 30
C 45
D 60

Number of | Time (seconds),
Laps, x y

1 45
90

2
3
4
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«»» Apply check

4. A charter bus travels 210 miles in 3% hours. Assume the distance

traveled varies directly with the time traveled. Write and solve a
direct variation equation to find how far the bus will travel in 6

hours.
A y = 60 miles
B y = 360 miles
C y = 210 miles
D y =100 miles

++» Practice

5. The cost y of movie tickets varies directly with the number of
tickets x as shown in the graph. Write a direct variation equation
to represent this relationship. Then identify the constant of
variation and interpret its meaning. (Example 1)

A y = 8x, costs= 85 Movie Tickets
B y = 4x, costs= 4S 56 1 /‘
C y = 6Xx, costs= 8S 333 A1
D y = 8X, costs= 6S g 22 /
S 24
16
8 7

0 123456 7 89
Number of Movie Tickets
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6. The number of miles y varies directly with the number of hours x
as shown in the graph. Write a direct variation equation to

represent this relationship. Then identify the constant of variation
and interpret its meaning. (Example 1)

A y = 1Xx; constant = 1; every 1 hour, the
number of miles is 65 miles. Eggg
B y = 130x; constant = 130; every 1 hour, the = 325
number of miles is 130 miles. gﬁgg
C y = 65x; constant = 1; every 65 hours, the § 122
number of miles is 1 mile. :
D y = 65x; constant = 65; every 1 hour, the

number of miles is 65 miles.

/. The cost of paper varies directly with the number of reams
bought. Suppose two reams cost $5.10. Write a direct variation
equation to represent this relationship. Then identify the constant
of variation and interpret its meaning. (Example 2)

: a8 ) Jaial Jual g3
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Miles per Hour

X

-

123456789
Number of Hours

A

y = 5.10x; constant = 5.10; 1 ream costs $5.10.

y = 2.55x; constant = 2.55; 1 ream costs $2.55.

y = 2.55xS; constant = 1; 2.55 reams cost S1.

B
C
D

Sy = 10.20xS; constant = 10.20; 1 ream costs $10.20.
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8. The amount of flour needed for a recipe varies directly with the
number of servings planned. Three servings require 4% cups of

flour. Write a direct variation equation to represent this
relationship. Then identify the constant of variation and interpret
its meaning. (Example 2)

A |y =1.5x, constant = 1.5; every serving requires 1.5 cups of flour.
B |y =0.5x, constant = 0.5; every serving requires 0.5 cups of flour.
C |y =1.5%, constant = 1; 1.5 servings require 1 cup of flour.

D |y =3x, constant = 3; every 2 servings require 1.5 cups of flour.

9. Open Response The distance a bus travels varies directly with
time as shown in the table. Write a direct variation equation to
represent this relationship. Then identify the constant of variation
and interpret its meaning. (Example 3)

A y = 62.5%, constant = 62.5; every 1 hour, the Time (), x Distance
. ' (mi), y
bus travels 62.5 miles.
1.5 9375
B y = 93.75x, constant = 93.75; every 1 hour, the
. 3 1875
bus travels 93.75 miles.
C y = 62.5%, constant = 1; every 62.5 hours, the b i
bus travels 1 mile. 6 375
D y = 125x, constant = 125; every 2 hours, the
bus travels 62.5 miles.
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Lesson 4-5 Slope-Intercept Form

Mastering the Slope-intercept Form:y=mx+b
ANATOMY OF THE EQUATION

A standard way to write linear equations where x and y represent coordinates.

y=mx+b

m = The Slope B b = The y-intercept
Represents the rate of RISE The initial value or the
change or the ratio of (0, b) Y-coordinate where the line

[T " & »
rise over run. e < 'y'1 | e crosses the y-axis.
~1

3 STEPS TO WRITE AN EQUATION

o STEP 1: Find the y-intercept (b) e STEP 2: Calculate the Slope (m) e STEP 3: Substitute into the Formula

Determine the ratio of
vertical  vertical change (rise) to

Locate where the line oA r oA
Srerge  horizontal change (run). y =X + =

crosses the y-axis; this
(i) occurs at the point

(0, b). @;;u. e Rise
ange = Repl dbiny= +b with
fen) Run o a(;/?)LllTrl g;lculellrtle){i ver;l]:es. "
REAL-WORLD SCENARIOS: EXAMPLES
Bamboo Growth T-shirt Printing Distance Travel

Slope (m): 6.5 (rate/day)
y-intercept (b): 5 (starting height)
Equation:y = 6.5x + 5

Slope (m): $5 (cost/shirt)
y-intercept (b): $20 (setup fee)
Equation: y = 5x + 20

Slope (m): 65 (miles/hour)
y-intercept (b): O (starting point)
Equation: y = 65x
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il Y = MX -+ b
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(Rise/Run) slazodl Q)] glasy3 ds o oy
Sl @yl 3

(m) Jaodl cuns| 2 3gb1 Data Table
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+» Example 1 check

1. Identify the slope and y-intercept of the graph of the equation

Slope is %, y-intercept = -1

A

. 5
B Slope is Y y-intercept = -1
C

2
Slope is o y-intercept =1

2
D Slope is — o y-intercept = -1

+«»» Example 2 check

2. Write the equation of a line in slope-intercept form with a slope
of 5and a y-intercept of -7.

A y="7x-7
B y=5x-7
C y=7x -5
D y=5x +7

+«»» Example 3 check

3. Write an equation in slope-intercept form for the graph shown.

A y=3x-7 N
B y=5x - 2 \
C y=-3X + 2
D y=3x+2 B \ .
0 X
\

A
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+»» Example 4 check

4. Faith is saving money in order to purchase a new smartphone.
She started out with $30 in her savings account and is able to save
an additional $15 a week. Write an equation in slope-intercept form
to represent Faith's total savings y for x weeks she puts money

toward the purchase of a new smartphone.

A y=3x -7

B y=-15x + 30
C y=30x + 15
D y=15x + 30

+»» Example 5 check

5. The relationship between the data in the table is linear. Write an

equation in slope-intercept form that represents the data in the table.

A y=3x -1
B y=-3X + 3
C y=-3x -3
D y=3X + 2
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»» Apply Check

6. Katie wants to attend fitness classes at a local gym. The costs of
attending Fitness For Life are represented in the graph shown.

Fitness World charges a registration fee of $90 plus $8 per month.
Katie wants a membership for 18 months. Which gym charges less

for 18 months? How much less?

A Fitness For Life charges $26 less. 200 Fitness For Life
Ay
B Fitness World charges $26 less. 128 >
C Fitness World charges S50 less. 140
@ 120
D Fitness For Life charges $50 Lless. %100
[e]
O 80
60
40
20

X
0O 123 456 78 91
Month

0]

+ Practice

Identify the slope and y-intercept of the graph of each equation (Example 1)

X -5

m=1,b=-5
2

m=23,b=-1
1

m=-b=-3
i

m=-0b=-1
2
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8.y=3x-1

A m:%’b:-s

B m=3,b =-1

C m:l’b:_3
i

O m=-,b=-1
2

Write the equation of a line in slope-intercept form with each slope and y-intercept.

(Example 2).

9. slope = % y-intercept =4

A y=§x+4
B =3y
y le 4
C y=§x+4
D =3y
y 5x 4
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10. slope =%.y—intercept =-3
A y=%x+3
B y=§x—3
C y=%x-3
D y=§x-3

11. slope = 4, y-intercept = -2
A y =-X+6
B y =4x -2
C y=2x -3
D |y=-65x+420

12. slope = -1, y-intercept = 6

A y =-X+6
B y =4x -2
C y=2x-3
D y. = -65x +420
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13. Write an equation in slope-intercept form for the graph shown.

(Example 3)

A y =-X+6 ky

B y =4x -2

C y=2x-3

D y = -65x +420 N o
|

IRNAN

[/
‘ lv

14. The Augello family is driving from Columbus to St. Louis at a
constant rate of 65 miles per hour. The distance between the two
cities is 420 miles. Write an equation in slope-intercept form to
represent the distance y in miles remaining after driving x hours.

(Example 4)
A y =-X+6
B y =4x -2
C y=2x-3
D |y=-65x+420
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15. The table shows the costs for art show participants, including
the 30% registration fee. Write an equation in slope-intercept form

that represents the data in the table. (Example 5)

A y = 45x - 30 Number of
: Cost ($)

B y = 45x + 10 Pieces of Art

0 30
C y =45x + 30 2 90
D y = -45x + 30 4 150

6 210

8 270
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Lesson 4-6 Graph Linear Equations

Mastering the Graph: A Step-by-Step Guide to Linear Equations

This guide breaks down the essential steps for interpreting and graphing linear equations from the slope-intercept form (y = mx + b).
It also distinguishes the unique characteristics of horizontal and vertical lines.

N\ | N
4 Steps to Graphy =mz +b Special Case Lines
Horizontal Lines (y = b) Vertical Lines (z = a)
=3
1 ©3
y=-c+3
2 0 rriry=2_ ﬁlogef: ;
(0,2) Slope: 0 e
Step 1: Identify Slope and Y-Intercept Step 2: Plot the Y-Intercept )
Extract the slope (m) and thg Place the first point on the y-axis
y-intercept (b) from the equation. at the value of b. Horizontal Lines (y = b) Vertical Lines (x = 2)
These lines have a slope of 0 and all  These lines have an undefined slope and
2.4) points share the same y-coordinate.  all points share the same x-coordinate.
L -2 " JRise: +1 Quick Reference: Linear Forms & Slopes
(0, 3)T Run: +2
e Equation Form Line Type Slope (m)
y=mz+b Slanted / Diagonal Positive or Negative
Step 3: Locate a Second Point Step 4: Draw and Extend the Line y=>b Horizontal Zero (0)
Use the slope (rise over run) to move Connect the points with a straight = Verieg] Un3etred
from the y-intercept to another point. line across the coordinate plane. W= G W Nt
. 9 ILE J
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233059 ($alnll gb.cmll dhai go Jjgaoall Sle (0, b) ulul:u.lll aic 6pbilo (b) (saloll gbéallg
logiy Jo ol lspl dhai y 8lheall @sloall go
V. - .
ke (x2,¥2) ".J.':.II ulgl::a“
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y=mx+bhb Jilo b5 . = 720 .
jlolal y= b Unolbs 4—0—; 0 >
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+» Example 1 check

1. Graph y = -4x + 5 using the slope and y-intercept

Ay Ay
\
\ \
\
<€ O \\ x: <€ O\ >
\
v
Ay Ay
\
/
\
19) \ / o
X /
y
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+«»» Example 2 check
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2. Jayden has written 6 pages of his novel. He plans to write 4 pages
per week until he has completed his novel. Graph the equation
y = 4x + 6 that represents the total number of pages writteny in x
number of weeks.
Novel Writing Novel Writing
i 1
10 10
9 9
G 8 G 8
£ 7 £ 7
26 g
3 5 $ 5
g 4 g s
3 3
2 2
1 X 1
6] 1 2 3 4 0 1 2 3 4
Week Week
Novel Writing Novel Writing
1 4 1"
10 al 10
9 9
g8 g 8
7 7
= 26
35 ¢ 5
g4 g4
3 3
2 2
1 " 1
0] 1 2 3 4 o] 1 2 3 4
Week Week
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+«»» Example 3 check

3. Graphy=-6
Ay Ay
X Xr
\ 4 Y
Ay Ay
X X
* [a) > N o) .
Y \ 4
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+»» Example 4 check

4. Graph x=7

Ay

OA

Ay

OA
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»» Apply check
5. Sefina is tracking the growth of two different plants for an
experiment. The growth of Plant A can be represented with the
equationy = %x + 1, where y is the height of the plant after x
number of days. The growth of Plant B can be represented with the

equation,y = ix + 2. Which plant is taller after 12 days? How much

taller?

A plant A, taller by 2
plant B, taller by 2
plant A, taller by 7
plant B, taller by 5

B
C
D
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+ Practice
Graph each equation using the slope and y-intercept. (Example 1)

3
6.y= X" 3
y' }_, A
L~
/I'
|
= 0 ; < 5
v
L

 J  J
}; 3 }’ 1

<t 0 ; 0

\\

\'
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7.y=—=x-2

=¥

Ll ]
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: 1 :
8. The equationy = X+ 3.5 can be used to find the amount of
accumulated snow y in inches x hours after 5 P.M. on a certain day.
Graph this equation. (Example 2)
Snowfall Snowfall
iy : e
9J Y i 9J y i
8 ] 8 i
37 g7
[ = =
w6 w6
HS 5 —y "'5 5 - g
S 4 1| 84—
53| | S 3 |
= =
-2 -2
Al . 1l .
HNE HEE
0 123456789 0 1234567829
Number of Hours Number of Hours
Snowfall Snowfall
L | \ r -
9‘ y | gj y |
8 8 :
2 ” k-
[ =
n 6 we
55 55
o 4 o4
' '
=2 =2 T
1} L] 1 =] L]
HEER RE
0 1234567829 0 1234567829
Number of Hours Number of Hours
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9. Alliyah’s gift card balance can be represented by the equation
y =-5x + 50, where y represents the gift card balance after x
number of days. Graph this equation. (Example 2)
Gift Card Balance Gift Card Balance
L
QOW 90 ¥
80 80
& 70 &0
2 60 2 60
9 50 9 50
1]
o &%
T’\
20— — — B 20 7\ = == I == =
10 \ 10 ™~
X NG X-_
0 12345678910 0 12345678910
Day Day
Gift Card Balance Gift Card Balance
[ |
90 ¥ 90 ¥
80 80
&0 & 70
< 60 3 60
Q50 © 50
=40 =40
30 @ 30
20— ____\ . . AHl—f—t1— ___.X\_,_..
10 10
X._ Xh
0 12345678910 0 1234567 8910
Day Day

[owmmmwwmwwSIhmmwém@m&ym]




Mr. Aghead 128 )1} Jaiia) Jual gl
0566991363

Graph each equation. (Examples 3 and 4)

10.y=-3
hy‘ hy‘
TT T o111 = Tl T 11—
|
L J L J
17| YT IITTTL
T T 111 T T T [ [
L J A J

[ 0566991363 :8 1 Jaia) Jual sl I ki aa 51 99 - SalS 7 ) e Juaal ]




: a8 ) Jaica) (Jua) gl
0566991363

Mr. Aghead

[ 0566991363 :ad 1) i) Jual gill I 1k an 3 99 - SLalS 7 i) o Juaa ]




+o8 ) Jaka) Jaa gl
0566991363

Mr. Aghead

28 )l e Jazall A (e Whatsapp J e Jeal sill jaall

0566991363

o sl g pladll cliiall) qubl aa
o Al

[ 0566991363 :8 1 Jaia) Jual sl I ki aa 53 99 - SalS 7 5N e Juaal ]




