
For example, if total cost t is proportional to the number n of items purchased at a 
constant price p, the relationship between the total cost and the number of items can be expressed as t = pn

(x, y) 
r) r

Examples:  simple interest, tax, markups and markdowns,
gratuities and commissions, fees, percent increase and decrease, percent error.
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Students will be able to:. 

determine whether or not two quantities are in a proportional relationship using a 
variety of representations 

identify the constant of proportionality in a table, context, graph and equation. 

find the solution to a system of linear equations using a table or a graph. 

Interpret the meaning of the solution to a system of linear equations within 
the context of a problem. 
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Number of 

Days 

Bike City Bike Town 

0 160 0 

1 240 120 

2 320 240 

3 400 360 

4 480 480 

5 560 600 

6 640 720 
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80x + 160 = y
120x = y

80x + 160 = 120x
-80x            - 80x         Step 1: Subtract 80x from both sides of the equal sign

160 = 40x  
           40     40          Step 2: Divide both sides by 40

            4 = x             It will cost the same at Day 4.
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Possible Student Responses

We started with one day for Bicycle City and found our how much it would 
cost for that day.  Then we decided to continue adding up to 6 days.  After 
that we did the same thing for Bike Town only stopping when Bike Town.  
We found that on day 4 they both had the same charge. 

The charge for Bike Town is a proportional relationship because on day 
one it doesn’t cost anything.

You can also tell that bike town is proportional because when you double 
the number of days you double the charge.  That doesn’t happen for Bike 
City.

Bike City isn’t proportional because you start out with a $160 charge that 
gets added on.

We thought that it would be an easy solution and we would be able to see 
when the two bike companies have the same day and charge.

When the two lines cross that’s when the two shops charge the same amount 
for the same number of days.

I can tell that Bike Town’s charge is a proportional relationship because the 
graph starts at (0,0).

The lines won’t ever meet again.  The lines are going at different slants 
because Bike Town charges more for each day than Bike City.  
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Since Bike City starts with a $160 charge and then adds $80 for each 
day, I came up with the equation 80x + 160 = y.  x is the number of days it 
takes to build the bike.  Bike Town just charges $120 per day so their 
equation is 120x = y.

We can tell that Bike Town is a proportional relationship because there’s 
nothing added.  The charge will always be 120 times the number of days.

The constant of proportionality is 120.  The charge will always be 120 
times the number of days.

You can’t just multiply the number of days by 80 to find Bike City’s 
charge.  You also have to add $120.  A constant of proportionality is 
always a multiple.

We can see in all of them that Bike Town charges $0 for 0 days.  We can see 
that in the first row of the table.  We see that on the graph because the line 
goes through (0,0).  We see that in the equation because when you multiply a 
number by zero you end up with zero, and you’re not adding anything else.

We can also see that the charge for Bike Town is always $120 times the 
number of days.  In the table you can multiply to check.  In the equation it’s 
120x.  It’s a little harder in the graph, but you see the line always goes up the 
same amount.  It doesn’t curve.

You don’t see any of these for Bike City. 

 

77



Bicycle Shop 

Two bicycle shops build custom-made bicycles. Bicycle City charges $160 plus 
$80 for each day that it takes to build the bicycle. Bike Town charges $120 for 
each day that it takes to build the bicycle.  

 

For what number of days will the charge be the same at each shop? 
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