1.3 Rate of Change
We can use slope to determine what a graph means, or how values compare. 

How do we present data or information? How do you tell someone something?

________________________________________________________________
What does this graph tell you?
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Math on the Job 

Arlene is an avid gardener in Prince Albert, SK. She has a home-based business growing organic herbs, which she sells wholesale to a local grocery store. Arlene uses math when ordering equipment and supplies, recording her monthly income and expenses, and calculating her business profits. She could charge more for herbs if she sold them directly to the public, so she wants to expand her business to include a small retail greenhouse. She discovered that the Conseil de la Coopération de la Saskatchewan (CCS) assists francophone entrepreneurs by providing small business loans. 

[image: image17.emf]When Arlene met with CCS economic development officer to discuss her business plan, she brought along the graph shown here. What does the line on this graph represent?
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Example 1: On a graph below, draw a solid line that passes through point A and has a slope of 
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 and then a second line with a slope of 
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Rate of Change Assignment

1. On the graph below, draw: 

a) a solid line that passes through point A and has a slope of 
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b) a solid line that passes through point A and has a slope of 
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2. Consider each of the following graphs. Are the slopes positive or negative? Calculate each slope, as a fraction. 
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3. [image: image19.emf][image: image20.emf]Calculate the slope of the two lines on the graph. Which is steeper?

a) 






b) 

Working With Slope as a Rate of Change
Rate of Change: __________________________________________________

________________________________________________________________

The two variables are called: 

Dependent Variable: ______________________________________________

________________________________________________________________

Independent Variable: _____________________________________________

________________________________________________________________

When the relationship between the _________________ remains

 _______________, it has a ____________ mathematical relationship. The 

graph of a _________________ relation is a _______________     __________. 

Example: If you travel in a car at a constant speed of 50 km/h for a length of time, you will have travelled 50 km in one hour, 100 km in two hours, 150 km in three hours, and so on. If you travel at 75 km/h, you go 75 km in one hour, 150 km in two hours, and so on. 
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The relationship between distance

and time can be written as: 
Example 2: Imagine you work for a skateboard deck company. You output (# of decks) is related to the number of hours you work.  What are the independent and dependant variables? What are the slopes? 
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You can also calculate slope using any two points on the line. Choose two points

(____, ____) and (____, ____), then use the formula: 
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Example 3: William works as an electrician’s assistant and earns $12.25 per hour.

a) What is the dependent variable? What is the independent variable? 

b) Graph the equation. 

c) What is the slope of the graph and what does it represent? 

d) Write an equation that shows the relationship between hours worked and income.

e) How much will William earn in 5 hours? 

f) If he earned $183.75 on a job, how many hours did he work?  

a) 
Independent Variable: ____________________________


Dependent Variable: ____________________________

b) 
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Example 4:  Doug wants to install angled shelves in a display case, so he is using a computer numeric controlled (CNC) router, an automated woodworking tool, to cut a grove in the sides of the display case. A CNC router uses coordinates to identify where the router should begin (A) and stop (B) cutting a groove. Doug wants the cutter to begin cutting a groove at A(4, 12) and stop cutting at B(14, 28). What is the slope and the length of the groove? 


Example 5: Sam timed himself jogging on a race course. He passed the 300 m point 1.5 minutes after starting and the 600 m point after 2.8 minutes. 

a) Show this on a graph. 
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b) What was his average rate in m/min for this portion of the race? 

Working With Slope as a Rate of Change Assignment

1. Reggie is starting to practice for a marathon. 
a) If he walked 3 km in 30 minutes, what is his average rate in km/h?

b) Which is the independent variable? 

c) If he does not change his pace, how long will it take him to walk a 36 km marathon? 

2. George works in a furniture store where he earns a commission of 12% on all his sales. 

a) Calculate how much commission George will earn if he makes sales of $500.00, $1000.00, or $2000.00.

b) Write an equation that shows the relationship between his sales and his commission. Which is the independent variable?

c) Sketch a graph that shows George’s income from sales of $500.00, $1000.00 and $2000.00. What is the slope? 
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d) If George earned a commission of $210.00, how much did he sell? 

3. Mary is filling a rectangular swimming pool with water. She knows that the pool will hold about 13 500 gallons of water. After 45 minutes she estimates that there are approximately 2250 gallons of water in the pool. 

a) At what rate is the pool being filled? 

b) How long will it take to fill the pool at this rate? 

4. Tom is a long haul truck driver. On the first leg of his current trip, he travelled 380 km in 5 hours. 

a) If he drove at a constant speed, what was his rate of travel? 

b) After the 5th hour, he sped up. After 9 hours he had travelled a total of 764 km. What was his average rate of travel after he sped up? 

5. Zoe is reading a book at a rate of 0.6 pages/minute. 

a) How long will it take her to read the entire 321 page book? 

b) After 2 hours, how many pages will she have read? 

6. The line on a graph has the following points. Calculate the slope of each line using the formula. 

a) (0, 0) and (4, 204)



b) (12, 3) and (16, 4.5)



c) (150, 3) and (25, 6)

7. Jenny is a real estate agent. When she makes a sale, she earns a commission of 4% of the value of the house. She earned $7560.00 on the sale of a house. What was the selling price? 

8. Nick and Sergio and laying shingles on a new roof. Nick laid 8 shingles after 11 minutes and 31 shingles after 66 minutes. Sergio laid 4 shingles after 7 minutes and 29 shingles after 57 minutes. 
a) Which would be the independent variable and the dependent variable? 

b) How could you represent Nick and Sergio’s work as coordinates? 

c) Graph Nick and Sergio’s work on the same graph. 

d) Find the rates at which Nick and Sergio are working. 

e) How long would it take Nick to lay 1 shingle? How long would it take Sergio to lay 1 shingle? 

f) How many shingles would each man lay in 5 hours? 

Answers: 

1a) 6km/h    b) Time    c) 6h     2a) $60.00, $120.00, $240.00    b) E=0.12s, sales c) 
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    d) $1750.00      3a) 50gal/min or 3000gal/h    b) 270 min or 4.5 h     4a) 76km/h   b) 96 km/h     5a) 535 min or 8h 55min    b) 72 pages     6a) 51    b) 
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    c) 
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    7) $189 000     8a) Ind: Time   Dep: Number of Shingles    b) Nick: (11, 8) and (66,31)   Sergio (7, 4) and (57, 29)    d) Nick: 0.42 shingles/minute   Sergio: 0.5 shingles/minute   e) Nick: 2.38 min   Sergio: 2 min   f) Nick: 126 shingles   Sergio: 150 shingles
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