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b.  Jamil made a different graph it is shown below.
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Jamil said, “The graph shows population growing at a steady rate.”   Is his claim accurate?  Why or why not?






















3. The graph below shows the numbers of cans of juice 
     purchased each hour from a school’s vending machines in one 
     day.  On the x-axis of the graph, 7 means the time from 7:00 to 
     8:00, and so on.
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a. What might explain the high and low sale time periods shown by the graph?





b. Does it make sense to connect the points on this graph?  Why or why not?






4.  Before deciding that bike tour customers could ride 60-90
    miles each day, Ocean Bike Tours partners went on a test 
    ride.  The (time, distance) data for their ride are shown in the 
    table below.

Ocean Bike Tours Test Ride

	Time (h)
	0
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0
	5.0
	5.5
	6.0

	Distance (mi)
	0
	10
	19
	27
	34
	39
	36
	43
	53
	62
	66
	72



a. Plot these data on a coordinate graph with scales and labels
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b. At what time(s) in the ride were the four business partners riding fastest?  



How is that information shown in the table and on the graph?






c. At what time(s) in the ride were they riding slowest?  



How is that information shown in the table and on the graph?




d. How would you describe the overall pattern in cyclist speed throughout the test run?





e. What might explain the dip in the distance data between 2.5 and 3.5 hours

















[bookmark: OLE_LINK11]5.	Students have a test to see how many sit-ups they can complete  in 10 minutes. Andrea and Ken plot their results. Their graphs are shown below.
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a. Ken claims that he did better because the points on his 
graph are higher than the points on Andrea’s graph.  Is Ken correct ?  Explain.




b. In what ways do the results of the sit-up test show a 
pattern of endurance in physical activity that is similar to the results of the test ride by the Ocean Bike Tours partners?



c. Which person had the greatest average number of sit-
ups per minute?



d. Compare Ken’s pace in the first two minutes to his 
pace in the last two minutes.





6. Katrina’s parents kept a record of her growth in height from 
     birth until her 18th birthday. Their data is shown in the   
    table below.
                                             Katrina’s Height
	Age (yr)
	Height (in.)

	birth
	20

	1
	29

	2
	33.5

	3
	37

	4
	39.5

	5
	42

	6
	45.5

	7
	47

	8
	49

	9
	52

	10
	54

	11
	56.5

	12
	59

	13
	61

	14
	64

	15
	64

	16
	64

	17
	64.5

	18
	64.5



a. Use the grid below to make a coordinate graph of Katrina’s  height data.
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b. During which time interval(s) did Katrina have 
her greatest “growth spurt”?


c. During which time interval(s) did Katrina’s height change
the least?



d. Would it make sense to connect the points on the graph?  Why or why not?


     e. Is it easier to use the table or the graph to answer
            parts (b) and (c)? Explain.




8.  Three students made graphs of the population of a town 
       called Huntsville. The break in the y-axis in Graphs A and C 
[image: Untitled-1 copy]       indicates that there are values missing between 0 and 8.
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a. Describe the relationship between time and population as shown in 
      each of the graphs.
b. Is it possible that all three graphs correctly represent the
    population growth in Huntsville? Explain.

11. Amanda made the graphs below to show how her level of hunger and
her happiness changed over the course of a day. She forgot to label
the graphs.
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Use the following descriptions to determine which graph shows Amanda’s hunger pattern and which graph shows Amanda’s happiness. Explain.
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12. Celia uses (time, distance) data from one part of the bike 
        tour test run to draw the following graph relating time and   
       speed. Celia forgot to include scales on the axes of the   
[image: Untitled-1 copy]       graph.











a. What does this graph show?



b. Is the graph most likely a picture of speed for a cyclist, the tour van, or the wind over a part of one day’s trip?

 Explain your reasoning about each possibility.


















[bookmark: _GoBack]13.	The following table shows (time, distance) data from the bike tour group’s van ride home from Williamsburg to Atlantic City.

Williamsburg to Atlantic City Van Ride

	Time (h)
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Distance (mi)
	0
	50
	110
	150
	200
	220
	280
	315
	345



a. What was their average speed for the whole trip?





b.	What was their average speed for the first four hours of the trip?





c.	What was their average speed for the second four hours of the trip?










Connections
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14.	Consider the pattern below.
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a. Draw the next shape in the geometric pattern.






b. Make a table of (number of squares in bottom row, total number of squares) data for the first ten shapes in the pattern.





c.	Describe the pattern of increase in total number of squares as length of the bottom row increases.






Extensions
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23.	a. A school club sells sweatshirts to raise money. Which, if any, of the graphs below describes the relationship you would expect between the price charged for each sweatshirt and the profit?

Explain your choice, or draw a new graph that you think better describes this relationship.
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b.	What variables might affect the club’s profits?
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Important Concepts

Examples

Variables

A variable is a quantity that can change. Letters
are often used as symbols to represent variables in
rules that describe patterns.

The number of students n who go on a trip is related to the
price of the trip p for each student.

Patterns

A pattern is change that occurs in a predictable
way. Students work on problems that require
them to predict the pattern of change in values of
one variable, as it relates to changes in values of
another variable.

As the number of bikes 52000,
increases by 1, the rental fee s100 ]
increases by $30. ;o .
$800 ? T
$400 | e

.
.

soa-* L

5 10 20 2 0 %
Number of Bikes

Tables

A table is a list of values for two or more variables
that shows the relationship between them. A
table may show a pattern of change between two
variables that can be used to predict values for
other entries in the table.

The table shows how a change in one variable
affects the change in the other variable.

As the number of campsites x changes by one unit, the total
campground fee y changes by 12.5 units. The table can be
continued by adding 1 to the previous entry in the x row and
adding 12.5 to the previous entry in the y row.

T2 [ 345 [

Num
TR TRNRLY §1250 | $25.00  $37.50  $50.00 6250 | $75.00
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Coordinate Graphs
A coordinate graph shows a representation of
pairs of related numerical values. It relates the
independent variable (shown on the x-axis) and the
dependent variable (shown on the y-axis).

Graphs are another way to view the patterns of
change between the variables.

Air Temperature in °C

[
0 10 20 30 40 50 60
Elapsed Time n Hike (in hours)

Discrete vs. Continuous Data

From a statistical perspective, there are two basic
types of quantitative variables—those with only a
countable set of values (discrete data) and those
with real-number values (continuous data). Tables
can only represent discrete collections of (x, y)
values. Graphs can represent both but often
suggest continuous variables.

The number of shirts sold and revenue is a discrete
relationship. Connecting two points does not make sense.
It would imply that part of a shirt could be sold.

Discrete Relationship Continuous Relationship
52 wa g
§ $16.50 . _g a0 Yy
g 1" . '§ 30
$5.50 | #(1,5:50) 5%
50 . 81
012345 o

0123458
“Time (hours)

Number of Shirts Sold

Situations such as the distance/time/rate relation are
continuous. If a bicyclist peddles at a rate of 10 miles per
hour, it is reasonable to connect the points, because you can
go a distance in part of an hour.





image7.png
Rules and Equations
Rules are a summary of a predictable relationship
that tells how to find the values of a variable. A rule
may be given in words or as an equation. Equations
(or formulas) are rules containing variables that
represent a mathematical relationship.

The advantage of a symbolic rule is that it is brief
and represents a complete picture of the pattern,
while tables and graphs can represent only parts of
the relationships.

These rules relate time, rate, and distance:

distance is equal to rate times time

d=rt

Rule (in words): Total profit equals profit per T-shirt times the
number of shirts sold.

Rule (written as an Equation): y = 10x

A formula or equation for finding the area of a circle:
A=mr?
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2. When Ming and Jamil studied growth in the population of their city,

they found these data:

Population of Okemos

1980

1990

1995 | 2000

2005

2010

20

25

30

35 40

45

50

a. Ming made the graph below.
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She said, “The graph shows population growing faster in the
period from 1995 to 2010 than earlier” Is Ming's claim accurate?
Why or why not?
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Dean Family,
The next unit in your child’s mathematics class this year is Variables and Patterns: Introducing
Algebra. This is the first formal Unit of the Connected Mathematics™ algebra strand. Students

are introduced to algebraic concepts as they explore situations that change, such as the number
of miles covered over several hours of a bicycle trip and how the profit earned in running a
bicycle company is related to changes in income or expenses.

1 Unit Goals

This unit has two main goals:

« Identify variables and relationships in problem situations and describe patterns of change in
words, data tables, graphs, and equations.

* Use data tables, graphs, and equations to solve problems.

In the first part of the Unit, students explore three ways of representing a changing situation: with
a description in words, with a data table, and with a graph.
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Later in the Unit, students write symbolic expressions as a shorter, faster way to give a summary
of the relationship between two variables. The advantages of a symbolic rule over a data table

or graph are investigated. Students use informal reasoning to find values for x or y when given a
value for the other.

»Homework and Having Conversations About the Mathematics
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You can help with homework and encourage sound mathematical habits during this Unit by asking
questions such as:

* What are the variables in the problem?
* What variables depend on others, or change in relation to others?
* How can the relationships of the problem be described in words?

* How can the relationships between variables be represented and analyzed with tables,
graphs, and equations?

You can help your child with his or her work for this Unit in several ways:

« Invite your child to describe the jumping jacks experiment and keep you informed about the
events that happen in the bicycle tours.

« Encourage your child to do his or her homework every day. Look over the homework and
make sure all questions are answered and that explanations are clear.

* Have your child pick a question that was interesting to him/her and explain it to you.
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