Ratios and Proportional Relationships

" Lesson 7

Constant Rateof Change

- Q [what You'll Learn] T

Scawm the text on Hhe following two pages. Write two facts you |

| HOW can you show that two
leavned about constamnt rate of change. objects are proportional?

L3 : 1)
Viocab

@ Vocabulary J 5

. rate of change
constant rate of change

f Common Core ]
<.~ State Standards

Vocabulary Start-Up

Content Standards
A rate of change is a rate that describes how one quantity changes 7RP.2, 7.RP.2b, 7.RP.2d
in relation to another. In a linear relationship, the rate of change Mathematical Practices |
between any two quantities is the same. A linear relationship has a Lt i ——
constant rate of change.
':":-"r b\ | *
) (%)) Real-World Link )
A computer programmer charges customers per line of code written. Fill 6 000 . 306"; _ Q0
in the blanks with the amount of change between consecutive numbers. e o SODi - T
300

50 0 sO 00

Lines of T

so | 100 | 1so0 |/200 |
Code I Lj‘.oo
Cost (3) 1,000 | 2,000 | 3,000 | 4000} 70,000

N R N A o
/,000 4800 4000 (,00

Label the diagram below with the terms change in lines,
change in dollars, and constant rate of change.

£ 9000 . 4 100 Y
200 | l-1 "~ 50lines ‘ .
$20 i

= Tline

amana praductions e Getty mages

unit rate

AN G E
The (ONSTANT RATE oF c is$20&

per line of programming code.
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|
Wovk Zowe Q Use a Table

|
I You can use a table to find a constant rate of change.

Watch| Tutor

1. Thetable shows the amount of money a booster club makes
washing cars for a fundraiser. Use the information to find the
constant rate of change in dollars per car.

Cars\_'iaﬂlld
Number | Money ($)
5 40

"'"';C. 0 | 160 D +40

Unit Rate i‘ Find the unit rate to determine the constant rate of change.
A veute of chamge is usnally ! change in money _ 40 dollars The money earned increases
expressed as a umik vate. changeincars

ery 5 cars.

by 540 for e
8 dollars

Write as a unit rate.
1car

|

|

| S0, the number of dollars earned increases by $8 for every
. carwashed.

|

2466 > 97

a. The table shows the number of miles a plane traveled while in

i’ Got I+7 Do these problems to find out.
|
! flight. Use the information to find the approximate constant

rate of change in miles per minute. 290 . |3° .__ j__ 7
30 30 30 30 * %9 | [

Time(min) 30 60 90 120
' Distance (mi) 290 580 870 1,160

290 2qo 2490
h‘ b. The table shows the number of students that buses can
| transport. Use the table to find the constant rate of change in
| students per school bus,

s ! Number of Buses 2 ‘ 2|4 |3
L Number of Students 144 | 216 288 360
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Ratios and Proportional Relationships

]

«‘ Use a Graph

You can also use a graph to find a constant rate of change and to
analyze points on the graph.

-y
@J

o

=

2. The graph represents the 200 ¢ | Ordered Pairs
distance traveled while driving 180 (3,180) The ordered pair (2, 120)
on a highway. Find the constant =~ __ 160 P | vepresents aveling
X, Y rate of change. W J , 120 wiles i 2 hewys.
. i (2,120 i
To find the rate of change, pick £ 100 r4 |
[ /, 69 . ; £ 80 A
’ any two points on the line, 2 o (1FZ N\
such as (0, 0) and (1, 60). ™ § (L6 | I/ ' "2 0
s . 4 e olwo]¥Y 1%
change in miles _ (60 — 0) miles 20 0.0 | |
change in hours ~ (1 —0) hours : ¥ X0 ! & %
3 0 051152253354
= —6? $Lf5 Time (h)
/20 : 2. €2
Ak e
Q‘ 3. Explain what the points (0, 0) and (1, 60) represent.
The point (0, 0) represents traveling zero miles in zero hours.
The point (1, 60) represents traveling 60 miles in 1 hour. Notice
that this is the constant rate of change.
h‘ -_ Got 1+7 Do these problems to find out. (’ OA STANT RATE
== ' o CHANGE
¢. Use the graph to find the _ M0a | = P
constant rate of change in E 1% (3, 90) A Y CHANG
miles per hour while driving g ' el | x oY
P . E 2 2,60)) A X c;ﬁd;ﬁf
. & 40 4 . |
-—L'— a8 014 (1,30)] ”
= .
d. On the lines below, explain what 0 N 1‘?__2 2'5h3 34 ‘CAT%(DL:L rﬂ-) PMEANL
the points (0, 0) and (1, 30) c,ud Sf'll-n::'f(' J‘d"ﬂ% [ lore CHANGE
represent. of Cith o

(0,0) > WO ME r0 No FIME (touns)
(/, 30) > 30 MUB 0 onE Hour
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»)
L3, The table and graph below show the hourly charge torent a

bicycle at two different stores. Which store charges more per

bicycle? Explain.
Time (hour)  Cost($) 18
2 24

! 8
+1 C 4 — D+1z ;
2 X

The cost at Pedals Rentals increases 0 051152253
by 512 every hour. The cost at Super Number of Hours
Cycles increases by $8 every hour.

Cost ()

So, Pedals Rentals charges more per hour to rent a bicycle.

JGuided|Practice

1. The table and graph below show the amount of money Mi-Ling and Daniel
save each week. Who saves more each week? Explain. (Famples 1,2, and4)

Daniel’s Savings
[ Mi-Ling’s Savings 0 ¢ >
Time (weeks) Savings ($) w40
2 30 |
2 530 £
3 $45 A
| X
4 $60 0 12345
Number of Weeks
e
Rate Yourself!
6 2. Refer to the graph in Exercise 1. Explain what the points Ave you veady to wmove on?
(0,0) and (1, 10) represent. (Example3) Shake Has section Piod splies

“ 3 @j Building on the Essential Question How can you
find the unit rate on a graph that goes through

the origin?
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For more help, go online to
access a Personal Tutor.
L
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