Ratios and Proportional Relationships

?él (a6 / - Lesson7
Constant Rateof Change

| “ [What You'll Learn]

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 7.RP.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 S e ——
constant rate of change.
: . =50
) (%)) Real-World Link ) —
A computer programmer charges customers per line of code written. Fill /00'0'.. 20 AIT
— m— ”
in the blanks with the amount of change between consecutive numbers. 5@' | R‘TE
50 50 ® ¢ 250
R i W g

Iso | 200

2,000 | 3,000

j0° ya% 1600 000

Label the diagram below with the terms change in lines,

£ change in dollars, and constant rate of change.
\'fx/m M DoutABS 1,000
: \‘CHMéfﬂ Lt 50 lines
— szu 1 rare
_g = 1 Iine } unit rate
= AT
Th}w T RVE of CHANGE fe s
Z per line of programming code.
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wWovk Zowe i’ Use a Table

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.

. — T
Number | Money ($) 5 !
| 5 | 40
+5( a1 o D +40
+s( T D +40

+s( T D +40 l e
Unit Rate i‘ Find the unit rate to determine the constant rate of change. /‘w I

A vate of chamge is usually | change in money _ 40 dollars The money earned increases
expressed as a unit vake. | change in cars 3 cars by 540 for every 5 cars.
| __ 8dollars i o2y
d | et Write as a unit rate.
- 1 car

So, the number of dollars earned increases by 58 for every
car washed.

Q | Got I¥7 Do these problems to find out.

a. The table shows the number of miles a plane traveled while in
flight. Use the information to find the approximate constant
rate of change in miles per minute.

Time (min) 60 90 120
| Distance (m#~ 290 580 870 1,160

“ b. The table shows the number of students that buses can
transport. Use the table to find the constant rate of change in

B students per school bus. o 5 5008
| B -

B, Number of Buses 2 ‘ 3 U - (’ | 3“5
Number of Students 144_] 216 | 288 | 360 y

5 by

. S
22 np

ST [IH-MEEHY
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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.

Tutor |

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 represents traveling
rate of change. W J , 120 wiles i 2 hewys.
@ 120 <2120 ]
To find the rate of change, pick E 100 )4 _
any two points on the line, B % L e -
such as (0, 0) and (1, 60). - ig ¥, 60) [ N IT Rt
change in miles _ (60 — 0) miles 20 ;_
: — (0,0) | X
change in hours (1 —=0) hours -
; D-05115225%354
— 60 miles (0,6) Time (h)
1 hour = ‘,‘J : / F_
220 ML put
ZER0 HOts 4o M1t Y He
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.
¢. Use the graph to find the _ :f}g Y | |
constant rate of change in E el (3, 90)
miles per hour while driving g 60 G
in the city. 8 40| A 5]
a8 014 (1,30)] .
d. On the lines below, explain what 0 051 1‘?__2 2'(5m3 354 “ef T*&
the points (0, 0) and (1, 30) e =
represent. 0 0 . |
3e f.'f-; L -?-'" 5 ia

o lJ 3 / 7%
%Mrmﬁuzwwmf?€=—;=30

(0,0) ZERO /L& 1N ZER0 fouks "

(1,39 30 es # OnE Hok

Copyright 2 Mobemae-Hill Fdocation
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JGuided|Practice'

1=

L3, The table and graph below show the hourly charge torent a

Tutor

bicycle at two different stores. Which store charges more per

bicycle? Explain.
Pedals Rentals
Time (hour) _ Cost ($)
2 24
"1

+ -

D+

‘ +12

The cost at Pedals Rentals increases
by 512 every hour. The cost at Super

Super Cycles

22 ¥

Cost ()

10 — pl{

£

X

0 051152253
Numbér of Hours

Cycles increases by $8 every hour.

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

L;

pxf®

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)

|

EN-ings savings

Time (weeks) Savings{.';]-

2 %30
3 $45
4 $60

Savings ()

Daniel’s Savings
50
ol i
30 {

0
10

B

X

0 12 3 4075
Number of Weeks

Q 2, Refer to the graph in Exercise 1. Explain what the points
(0,0) and (1, 10) represent. (Cample 3)

Q

Page 4

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

the origin?

68 Chapter1 Ratios and Proportional Reasoning
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Rate Yourself!

Ave you veady +o move ow?

Shade the section Hhat applies.

For more help, go online to
access a Personal Tutor.
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Name My Homework

IndependentiPractice

Find the constant rate of change for each table. {ample 1)

ﬁ Time (s) Distance (m) 2. _ Items Cost(5)
1 6 2 18
2 12 . 4 36
3 18 6 54
4 24 8 72
‘BThe graph shows the cost of purchasing T-shirts. Find the 30 5
constant rate of change for the graph. Then explain what 27 (3,27)
points (0, 0) and (1, 9) represent. (Eamples 2and 2] ;’: /
& 18 <2, 18)]
¢ 15 7
S n /
2 1,9)]
6 7 |
(o) :
0 i 2 3 &4
Number of Shirts

4. The Guzman and Hashimoto families each took a 4-hour road trip. The
distances traveled by each family are shown in the table and graph below.
Which family averaged fewer miles per hour? Explain. (Eample 4)

Guzman's Road Trip Hashimoto’s Road Trip
Time (hours) Distance (miles) B
2 90 & 300
5 =
3 135 % 240
' @ 180
4 180 2
g 120
Z g0
X

0 12345678

5. At 1:00 p.m., the water level in a pool is 13 inches. At 1:30 p.m., the water
level is 18 inches. At 2:30 p.w., the water level is 28 inches. What is the
constant rate of change?

Cinpyright © Moarne-Hill Elucation
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ﬁ‘B@g Model with Mathematics Refer to the lap times for Exercises a and b.

The race is 20 laps, which
is 5 miles. Assuming your
speed is constant...

a. How long does it take Seth to race 1 mile? Write the constant Wy
rate of change in miles per second. Round to the nearest 85
E 4
hundredth. -
w 3
_— ; 3 o
b. Graph the ordered pairs (time, distance) on the coordinate % 2
plane at the right. Connect the points with a solid line. =1 *
0

FEESPS

Time (seconds)

@j H.O.T. Problems

7. GE-“:? Model with Mathematics Make a table where the constant rate of

Feet Inches |
change is 6 inches for every foot. !

8. 5@3 Justify Conclusions The terms in sequence A increase by 3. ,/
The terms in sequence B increase by 8. In which sequence do the

terms form a steeper line when graphed as points on a coordinate
plane? Justify your reasoning.

9. g@'& Persevere with Problems The constant rate of change Time (h) 1] 3 |
for the relationship shown in the table is $8 per hour. Find the

missing values. Eamings (5] 2 83

X = y: i

70 cChapter1 Ratios and Proportional Reasoning
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Name My Homework

Extra Practice

Find the constant rate of change for each table.

$9 per hour

chamge in wages 19 o —
.wa!'& :s’ | 0 9 18 27 Chﬂ\'\ﬂe '“1 ho“\,s =" l L\O‘-M' 1 Help /

10 fime(h) o 1 2 3

11. ' Minutes 1,000 1,500 | 2,000 2,500
Cost(5) 38 53 68 83

12. Use the graph to find the constant rate of change. Then, 250 AT
explain what the points (0, 0) and (6, 72) represent. 225 =1
200 7 T8.216)

175 i

nay e Ll ]
b » ~(12,144)] | |

100 /
75 /é(ﬁ, 72)]
A

50

25 %{_Uﬁ T

0 36 912151821 24
Time (min)

Pages Printed

13. @ Justify Conclusions Ramona and Josh earn money by babysitting.
The amounts earned for one evening are shown in the table and graph.
Who charged more per hour? Explain.

Ramona’s Earnings Josh’s Earnings
40
Time (hours) Earnings (5 = ¥
(hours) gs ($) g
2 18 .E 2
3 27 n'ES 10
4 36 X

0 1 2 3 4 5§
Number of Hours

14. The cost of 1 movie ticket is $7.50. The cost of 2 movie tickets is $15.
Based on this constant rate of change, what is the cost of 4 movie

tickets?

Gopyright & Mok awe-Hill Education
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for Smarter Balanced

15. Reggie started a running program to prepare for track season. He ran a half
hour each morning for 60 days. He averaged 6.5 miles per hour. What is the

total number of miles Reggie ran over the 60-day period?

16. Select the correct constant rate of change for each table of data.

Number of Apples 3 7 | 11 ) 12 10

|

Number of Seeds 12 - 10 1 1
Number of Tables . g = 1 o 12 - 10
Number of Chairs 12 10 1 1
.Humber of Passengers & — 1 — 12 — 10
Number of Vans 12 10 1 1
Number of Booklets 100 a1 9y, 12 10
Number of Pages 10 12 10 1 1
{53) Common Core Spiral Review
Write the output for each given input in the tables below. 5.04.3
17. Input Add4 Output i| 18. Inputi Subtract5 Output
I ' 30 | 30—%
Z |244 ;. 40  40-S
2 244 ' S0 s0—¢S
4 444 0  0—5
19. Input. Multiply by 2 .Oul.put i| 20. Inputj Divide by 3 | Output
| | X2 ' 3 B+3
2 | IXZ | i, ¢ ¢+3
3 32xX2 ' q q =
4 4 X2 12 2 +73

72 Need more practice? Download more Extra Practice at connectED.mcgraw-hill.com.
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Logr gt © ik w4 s e

Pb 04,.1-5 —

IndependentiPractice

Find the constant rate of change for each table. oo

o Time(s) Distance (m) Smpers 21 items Cost($)
1 6 2 18
2 12 4 36
3 18 6 54
4 24 8 n
£Xhe graph shows the cost of purchasing T-shirts. Find the 0
constant rate of change for the graph. Then explain what 27
points (0, 0) and (1, 9) represent. (Fxamples 2and 3 ;:
$9 per shirt; Sample answer: The point (0, 0) represents s 8
0 T-shirts purchased and 0 dollars spent. The point (1,9) E ::

represents 9 dollars spent for 1 T-shirt.

4. The Guzman and Hashimoto families each took a 4-hour road trip. The
distances traveled by each family are shown in the table and graph below.
Which family averaged fewer miles per hour? Explain. ek 4

‘Guzman's Road Trip ] Hashimoto’s Road Trip
Time (hours) Distance (miles) : ¥y
2 90 % =
3 135 T 240
L IRE
4 180
120
i
x

0 12345678
the Guzman family; Sample answer: The unit rate for the Guzmans is

45 miles per hour. The unit rate for Hashimotos Is 60 miles per hour.

5. At 1:00 pam., the water level in a pool is 13 inches. At 1:30 P, the water
level is 18 inches. At 2:30 paa,, the water level is 28 inches. What is the
constant rate of change?

10 Inches per hour

59 per item

(3,27)
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IndependentiPractice

Find the constant rate of change for each table. oo

o Time(s) Distance (m) Smpers 21 items Cost($)
1 6 2 18
2 12 4 36
3 18 6 54
4 24 8 n
£Xhe graph shows the cost of purchasing T-shirts. Find the 0
constant rate of change for the graph. Then explain what 27
points (0, 0) and (1, 9) represent. (Fxamples 2and 3 ;:
$9 per shirt; Sample answer: The point (0, 0) represents s 8
0 T-shirts purchased and 0 dollars spent. The point (1,9) E ::

represents 9 dollars spent for 1 T-shirt.

4. The Guzman and Hashimoto families each took a 4-hour road trip. The
distances traveled by each family are shown in the table and graph below.
Which family averaged fewer miles per hour? Explain. ek 4

‘Guzman's Road Trip ] Hashimoto’s Road Trip
Time (hours) Distance (miles) : ¥y
2 90 % =
3 135 T 240
L IRE
4 180
120
i
x

0 12345678
the Guzman family; Sample answer: The unit rate for the Guzmans is

45 miles per hour. The unit rate for Hashimotos Is 60 miles per hour.

5. At 1:00 pam., the water level in a pool is 13 inches. At 1:30 P, the water
level is 18 inches. At 2:30 paa,, the water level is 28 inches. What is the
constant rate of change?

10 Inches per hour

59 per item

(3,27)
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IndependentiPractice

Find the constant rate of change for each table. oo

o Time(s) Distance (m) Smpers 21 items Cost($)
1 6 2 18
2 12 4 36
3 18 6 54
4 24 8 n
£Xhe graph shows the cost of purchasing T-shirts. Find the 0
constant rate of change for the graph. Then explain what 27
points (0, 0) and (1, 9) represent. (Fxamples 2and 3 ;:
$9 per shirt; Sample answer: The point (0, 0) represents s 8
0 T-shirts purchased and 0 dollars spent. The point (1,9) E ::

represents 9 dollars spent for 1 T-shirt.

4. The Guzman and Hashimoto families each took a 4-hour road trip. The
distances traveled by each family are shown in the table and graph below.
Which family averaged fewer miles per hour? Explain. ek 4

‘Guzman's Road Trip ] Hashimoto’s Road Trip
Time (hours) Distance (miles) : ¥y
2 90 % =
3 135 T 240
L IRE
4 180
120
i
x

0 12345678
the Guzman family; Sample answer: The unit rate for the Guzmans is

45 miles per hour. The unit rate for Hashimotos Is 60 miles per hour.

5. At 1:00 pam., the water level in a pool is 13 inches. At 1:30 P, the water
level is 18 inches. At 2:30 paa,, the water level is 28 inches. What is the
constant rate of change?

10 Inches per hour

59 per item

(3,27)
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Pa ,z / 13 (€55 Modelwith Mathematics Refer to the lap times for Exercises a and b.

The race is 20 laps, which
is 5 miles, Assuming your

, i
[ TimeyJs2 [1142] 125] 7

a. How long does it take Seth to race 1 mile? Write the constant ¥
rate of change in miles per second. Round to the nearest

hundredth. 57-1s; about 0.02 mi per s

b. Graph the ordered pairs (time, distance) on the coordinate
plane at the right. Connect the points with a solid line.

Distance (miles)

PSSP S
Time (seconds)
J‘; H.O.T. Problems
- Sample answer:
7. T35 Model with Mathematics Make a table where the constant rate of i
Sh Feet | Inches
change is 6 inches for every foot.
3 18
8. tﬁsf Justify Conclusions The terms in sequence A increase by 3. 8| 3 __//’
The terms in sequence B increase by 8. In which sequence do the 9 | 54
terms form a steeper line when graphed as points on a coordinate 12| 72
plane? Justify your reasoning.
Sample answer: sequence B; Since the common difference Is greater, Its
terms Increase at a faster rate and the points form a steeper line.
9. (L) Persevere with Problems The constant rate of change Time (h) 123

for the relationship shown in the table is $8 per hour. Find the
missing values. Eamings (S) E(y]2

Page 12
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?é 71 ] ’3 - My Homework

Extra Practice

Find the constant rate of change for each table.

10.| | er hour
Time(h) 0 1 2 3 AMAE M Wenges 39

Wage($)| 0 | 9 | 18 | 77 | Chawgemhows | hour

11.;“._ 1,000 | 1,500 | 2,000 | 2500 $0.03 per minute

Cost($) 38 53 68 83

12. Use the graph to find the constant rate of change. Then,
explain what the points (0, 0) and (6, 72) represent.

12 pages per minute; Sample answer: The point

(0, 0) represents zero pages printed in zero

Pages Printed

minutes. The point (6, 72) represents printing
72 pages in 6 minutes.

o

250
225
200
175
150
125
100

75

50

25

0

M ek
Hely

1A |
11

16)|

2118,2
|

12,144

)}4{5_ 7)

oo

x

36 91215182124
Time (min)

13. (&5 Justify Conclusions Ramona and Josh earn money by babysitting.

The amounts earned for one evening are shown in the table and graph.

Who charged more per hour? Explain.
[ H_ lﬂ!h'i!'ﬂin’i
40
| - ¥
Time (hours) Earnings ($) Z 1
2 18 %. i
3 7 10
4
4 36 K
8 1 2 3 4 5
Number of Hours

Josh; sample answer: The unit rate for Ramona Is $9 per hour.

The unit rate for Josh Is $10 per hour.

Based on this constant rate of change, what is the cost of 4 movie
tickets? $30

FRTE =1 =TT

Page 13

14, The cost of 1 movie ticket is $7.50. The cost of 2 movie tickets is $15.
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for Smarter Balanced

15. Reggie started a running program to prepare for track season. He ran a half
hour each moming for 60 days. He averaged 6.5 miles per hour. What is the

total number of miles Reggie ran over the 60-day period? | 195 mi

16. Select the correct constant rate of change for each table of data.

Number of

i

7

[

! 1 1 12 10
Number of Seeds 30 | 70 (110 12 10 1 1
Number of Tables 6|9 1 1 ] 10
72 | 108 12 10 1 1
o B . 1 12 10
5 10 12 10 1 1
50 | 100 N el 12 10
5 10 12 10 1 1
\!
@‘5) Common Core Spiral Review
Write the output for each given input in the tables below. s.0a3
17. input | Add4 |om|ut[ | 18. Input Subtracts Output
| [1+4| 5 | 30 | %30—<s | 25
2 [2+4] 6 | 40 | 40—s | 35
S |52%| 2 SO | so—s | 45
4 |4+4| 8 ¢ | ¢o—<s | 55
19. Input Multiplyby2 Output ' 20. input Divideby3 Output
| 1 x2 2 | 3 3+3 1
FAET a | ¢l c+5 | 3
C S 6 1| 1+3| 3
4 4x2 8 12 | 12+3 | 4

R O D L




