
Algebra 1
Predicting Patterns & 

Examining Experiments

Unit 1:  The only thing constant is change
Section 4: When Change is Constant

  i.e. slope



“The Only Thing Constant Is Change”

  The lesson today will look at slope as a rate and as constant change.  We will re-examine a 
few previous problems and ask why the change was a constant amount.  
  Heraclitus (as recorded by Plato) is said to have coined the phrase “all is flux” or to put it a 
little more simpler “the only thing constant is change”.  Feel free to wax philosophic with your 
students as much as they and you are willing: http://en.wikipedia.org/wiki/Heraclitus



How many blocks would be needed for Figure 50?

+2

+2

  Remember back to the first lesson.  In looking at the block pattern, one key step was to 
notice that for each new figure, we added 2 blocks: the whole pattern was based upon this 
constant change of 2, or as a rate: 2 blocks per new figure.  



How many blocks would be needed for Figure 50?

+2

+2

+2

+2

+2

+2

  Here is how we looked at the pattern extended to figure 50. But.... 



How many blocks would be needed for Figure 50?

+2+1

+49 + (49 • 2)

5 + 2 • 49 
= 5 + 98

= 103 

  Notice also that we can skip ahead in the pattern by using the constant change.  We start at 
five and need to add two forty-nine more times.



What time will Antonius arrive in Denver?

  Remember, also, Antonius’ trip.  We used a rate in our answer here as well...



What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
to Denver

0 1000 182 miles 
every 3 hours

3 818

6 636

9 454

12 272

15 90 cannot go 
down by 182, 
only half 
that...

16.5 0

+182+3

?

  In this solution we just used a table and noticed the rate of decreasing 182 miles for every 3 
hours.
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  In this solution we just used a table and noticed the rate of decreasing 182 miles for every 3 
hours.  But this is a confusing rate....



rate = –182 miles per 
                          3-hour time intervals

                      = –182/3 miles per hour

                    

What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
to Denver

0 1000 182 miles 
every 3 hours

1 818

2 636

3 818

... ...

15 90 cannot go 
down by 182, 
only half 
that...

16.5 0

+182+3

?

  Stretch the table



rate = –182 miles per 
                          3-hour time intervals

                      = –182/3 miles per hour

                      ≈ –60.667 mph

What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
to Denver

0 1000 182 miles 
every 3 hours

1 818

2 636

3 818

... ...

15 90 cannot go 
down by 182, 
only half 
that...

16.5 0

+182+3

?

+1 -60.667

  Now we have a more accessible rate (slope) in terms of miles per (one) hour.  In the 
(previous) blocks problem, we were asking how many more blocks(output) would we need to 
get to figure 50 (input)?  Now we are asking how many more hours (input) do we need to 
travel in order to get down to 0 miles (output).  In short, instead of multiplying, we need to 
divide, but the next slide shows a better reason why.



What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
to Denver

0 1000 182 miles 
every 3 hours

1 818

2 636

3 818

... ...

15 90 cannot go 
down by 182, 
only half 
that...

16.5 0

+182+3

?

rate ≈ –60.667 mph

+1 -60.667

How many times can 
we subtract 60.667 off 
of  1000?

  We have a new question, namely, “How many times can we subtract 60.667 off of 1000”, 
which is the same as asking....



What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
to Denver

0 1000 182 miles 
every 3 hours

1 818

2 636

3 818

... ...

15 90 cannot go 
down by 182, 
only half 
that...

16.5 0

+182+3

?

+1 -60.667

How many times can 
we subtract 60.667 off 
of  1000?

What is 1000 ÷ 60.667

rate ≈ –60.667 mph

  1000 - 60.667.... until we reach zero is the same as asking what is 1000 ÷ 60.667.



What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
to Denver

0 1000 182 miles 
every 3 hours

1 818

2 636

3 818

... ...

15 90 cannot go 
down by 182, 
only half 
that...

16.5 0

+182+3

?

+1 -60.667

How many times can 
we subtract 60.667 off 
of  1000?

What is 1000 ÷ 60.667
   ≈ 16.5

rate ≈ –60.667 mph

  = 16.5 hours



What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
to Denver

0 1000 182 miles 
every 3 hours

1 818

2 636

3 818

... ...

15 90 cannot go 
down by 182, 
only half 
that...

16.5 0

+182+3

?

+1 -60.667

How many times can 
we subtract 60.667 off 
of  1000?

What is 1000 ÷ 60.667
   ≈ 16.5

rate ≈ –60.667 mph

If  he leaves at 7am, 
Antonius will arrive in 
Denver, CO 16.5 hours 
later at 11:30pm.      

  So, once again we have our solution of 11:30pm, but we now see how a rate could speed up 
the table making process.  Knowing the constant rate of change allows us to skip steps in a 
table.....



What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
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every 3 hours
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+182+3

?

+1 -60.667

How many times can 
we subtract 60.667 off 
of  1000?

What is 1000 ÷ 60.667
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If  he leaves at 7am, 
Antonius will arrive in 
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Knowing the constant 
rate of change 
allows us to 
skip steps 
in a table.

transition slide



What time will Antonius arrive in Denver?
Solution Method #1

Hours 
Traveled

Distance 
to Denver

0 1000 182 miles 
every 3 hours

1 818

2 636

3 818

... ...

15 90 cannot go 
down by 182, 
only half 
that...

16.5 0

+182+3

?

+1 -60.667

How many times can 
we subtract 60.667 off 
of  1000?

What is 1000 ÷ 60.667
   ≈ 16.5

rate ≈ –60.667 mph

If  he leaves at 7am, 
Antonius will arrive in 
Denver, CO 16.5 hours 
later at 11:30pm.      

Knowing the constant 
rate of change 

allows us to 
skip steps 

in a table.

  “Knowing the constant rate of change allows us to skip steps in a table.”  That’s the 
motivation for the rest of the lesson (and maybe a big chunk of algebra 1)



How long would a ramp need to be to reach the 
height of the front door of this church?

  This is an actual issue that arose in my town.  The lift next to the stairs was broken and 
needed to be replaced or to build a ramp.  After learning the result of this problem, a new lift 
was purchased.  I encourage you to replace this picture with a photo of something in your 
own community.  The local applicability is a great motivator.



Wheelchair Guidelines

U.S. guidelines for 
wheelchair ramps 
require that for each 
inch you must rise 
vertically, the ramp must 
be 12 inches long 
horizontally.

1

12



How long would a ramp need to be to reach the 
height of the front door of this church?

What do students need to know?  Ask them.  The information that will be given is the height 
and length of each of the 12 steps.... any other question is answered with “I don’t know”.



How long would a ramp need to be to reach the 
height of the front door of this church?

12 steps stair height =
5 inches

stair width =
14 inches

1
12

Wheelchair Guidelines

  With this information we can solve the problem.  The stair width is irrelevant other than the 
fact that we will see that you cannot send a ramp up alongside the stairs (it would have to 
bend back and forth).   
  (Small Group Discussion) Hold on this slide while students answer the problem.



How long would a ramp need to be to reach the 
height of the front door of this church?

12 steps   • stair height =
5 inches = 60 inches 

(height)

60”

  Step 1: total height



How long would a ramp need to be to reach the 
height of the front door of this church?

12 steps   •

1
12

Wheelchair Guidelines

stair height =
5 inches = 60 inches 

(height)

60”

12
160” <- how long ->

  Step 1: total height
  Step 2: use wheelchair guidelines to discover needed length...



How long would a ramp need to be to reach the 
height of the front door of this church?

12 steps   •

1
12

Wheelchair Guidelines

stair height =
5 inches = 60 inches 

(height)

60”

12
160” <- how long ->

rate =  vertical height
horizontal distance

 =  1
12

 =  60"
?? 

  Step 1: total height
  Step 2: use wheelchair guidelines to discover needed length...



How long would a ramp need to be to reach the 
height of the front door of this church?

12 steps   •

1
12

Wheelchair Guidelines

stair height =
5 inches = 60 inches 

(height)

60”

12
160” <- how long ->

rate =  vertical height
horizontal distance

 =  1
12

 =  60"
?? 

720 inches = 720 inches
1

⋅
1 foot

12 inches
= 60 feet

  Step 1: total height
  Step 2: use wheelchair guidelines to discover needed length = 12 • 60” = 720”
  Step 2b: convert to feet in order to have the problem more accessible. = 60 feet



How long would a ramp need to be to reach the 
height of the front door of this church?

60 feet
60 inches

  Looking at our answer, it seems that a straight ramp is not a feasible option for the church, 
as the ramp will need to take up 60 feet horizontally.
  Now, the question asks how long must the ramp be, if students then want to find the length 
of the ramp itself (the hypotenuse), we must need to only complete the pythagorean theorem 
(after converting the 60” height to 5’.



How long would a ramp need to be to reach the 
height of the front door of this church?

60 feet

60 inches = 60 inches
1

⋅
1 foot

12 inches
= 5 feet

5 feet

ramplength

a2 + b2 = c2
  Now that we have consistent units, Pythagorean theorem needs to be applied.



How long would a ramp need to be to reach the 
height of the front door of this church?

60 feet

60 inches = 60 inches
1

⋅
1 foot

12 inches
= 5 feet

5 feet

The ramp must 
be 60.2 feet long.

ramp-length

ramp-length2 = 52 + 602  

= 25 + 3600
= 3625

  ramp-length = 3625
≈ 60.208

  The ramp will take up 60 feet along the ground and be just a few inches longer than that 
diagonally.



What is the perimeter of the Pentagon?

  Using the key in the bottom-left corner, students should be able to answer this question.



What is the perimeter of the Pentagon?

  Using the key in the bottom-left corner, students should be able to answer this question.



What is the perimeter of the Pentagon?

  Using the key in the bottom-left corner, students should be able to answer this question.  
Notice that there are a pink and maroon lengths measured.  The pink is the length of the 500 
ft measure and the maroon is 7/8 of that link.  So, the length of one side is 500 + 7/8 • 500 
= 937.5 ft.  Therefore, the perimeter of the Pentagon is 4687.5 ft.



Pay-as-you-go Cell Phone

http://standards.nctm.org/document/eexamples/chap6/6.2/index.htm

  (Partner Work or Homework)  If you have access to computers for students, or just one for 
yourself, I suggest an examination of the applet above.  NCTM provides a scenario, 
questions, and the digital manipulative to examine a pay-as-you-go cell phone.  Also, there 
is a link to the stand-alone application and you could ask your own question, such as “In 
what situations will you spend less than $15?”... which has multiple answers and would be 
answered well in an extended journal prompt.

http://standards.nctm.org/document/eexamples/chap6/6.2/index.htm
http://standards.nctm.org/document/eexamples/chap6/6.2/index.htm


Fish Tank Experiment

  As you have access, an experiment you can do (and then assign) is to find an empty tank 
and start filling it up with a 2-liter (or gallon) jug.  Poor in enough that you can see some 
depth, then ask how many you need in order to fill it up.  A homework assignment will be for 
students to bring in their own ‘tank’, ‘jug’, and ‘water’ for the experiments with predictions 
to be conducted in the next class.   Encourage students to take the idea and run with it.  
Students could conduct the same experiment with a truck-bed, garbage can, and a pile of 
leaves.
  Another option is to send students out with an idea and a camera to document, compile 
results, and report back to the class.  



Fish Tank Extension

vs.
  Again, as you have access, determine whether the change is constant if the tank is a 
different prism (other than the rectangular prism) or even if it’s a sphere
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Remote flash test: fish tank by cdevers
http://www.flickr.com/photos/cdevers/3218006495/
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