Chapter 1 – Slope and Rate of Change
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In many trades, calculating slope is necessary in order to ensure that designs meet building codes and have structural integrity. For example, a contractor may be asked to build a ramp to make a house wheelchair accessible. Why would it be necessary to calculate the correct slope for the wheelchair ramp?
Section 1.1 – Rise over Run 

· A ____________ is a relationship between ______     _____________ 

________________ or things in the ____________  _______________. 

· __________occurs naturally everywhere in our world, where we work, live and play. 
· A ___________________________ is a statement of equality between two ratios. 

· The following proportion shows equality: 

Example 1: 
A recipe for vegetarian chili contains: 56 oz of chopped tomatoes, 30 oz of kidney beans, and 15 oz of whole kernel corn. 
a)   What is the ratio of corn to kidney beans?

b)   What is the ratio of tomatoes to kidney beans?
Example 2: 
A big screen TV has an aspect ratio of 16:9, which means that for every 16 inches of width, the TV is 9 inches high. What is the height of a TV that is 40 inches wide? 
Ratio and Proportion Assignment
1. In a juice mixture, 750 mL of water are mixed with 250 mL of juice concentrate. What is the ratio of concentrate to water?

2. To mix a certain shade of green paint, a painter mixes 2.3 L of blue paint with 1.7 L of yellow paint. What is the ratio of blue paint to yellow paint? Express your answer as a fraction.
3. A cereal mixture contains 6 cups of oats, 2 cups of almonds, 1 cup of raisins, and ¾  cup of coconut. 
a) What is the ratio of oats to raisins? 

b) What is the ratio of almonds to coconut? 

c) What is the ratio of oats to the total ingredients in the recipe? 

4. A dirt bike requires 15L of gas to be mixed with 4L of oil. If you use 20L of gas, how much oil will you need? 
5. If 10 cm on a map represents 25 km of actual ground, how many centimeters would 45 km of actual ground be on the map?

6. A recipe for corn chowder includes 3 cups of corn, 2 cups of water, and 1½ cups of cream. If you increase the yield of the recipe and use 4½ cups of cream, how much corn will you need?   
Answers: 
1) 1:3
2) 23:17
3a) 6:1 
b) 8:3 
c) 8:13 
4) 5.3 L
    5) 18cm     6) 9 cups
Slope
Slope is a numerical value that indicates how ______________________________.If 
an object has a _______________ number for its slope, then it is 
_________________________ and if it has a ________________________it’s almost 
_______________!  

Slope is the amount of _______________________ (__________) compared to the 
amount of __________________________ (______). The symbol for slope is _______. 
Formula: 
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Bugaboo Spire:  A mountain in the Purcell Mountains in SW BC. 

1. Which side is steeper?

2. What determines the differences in steepness? 

Examples: Find the slope of the following: 

1) Find the slope of the line on the graph.
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2) [image: image15.jpg]


If the rise of the cookbook stand is 15cm, and the run is 10cm long, what is the slope of the cookbook stand? 

3) [image: image16.jpg]


You lay a loading ramp against a truck that is 18 inches high.  The slope of the ramp is 0.2.  What is the horizontal distance? 

Using the Rise and Run determine the slope of each line.

[image: image17.emf]
Calculating Slope
1) A wheelchair ramp has a rise of 3 feet and a run of 18 feet.

2) A snowboard jump rises 1.25 m over 5 m of horizontal distance. 

3) A roof rises 8 feet over a horizontal distance of 18 feet.

4) A hill rises 10 metres over a horizontal distance of 8 metres.

5) A slide covers 3.5 m of ground and is 2.4 m tall.

Answers: 
1) 
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2) ¼ 
3) 
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4) 
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5) 
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Analyzing Slopes: 
1) On graph paper, draw a horizontal line 14 units long. 
a.  What is the run? _________
b. What is the rise? __________
c. Calculate the slope.__________

2) Draw another horizontal line 4.5 units long.
a. What is the run? _________
b. What is the rise? __________
c. Calculate the slope.__________
What can you conclude about the slope of a horizontal line?
______________________________________________________________
______________________________________________________________

3) Now draw a vertical line 10 units long.
a. What is the rise? _________
b. What is the run? __________
c. Calculate the slope.__________
4) Now draw a vertical line 5 units long.
a. What is the rise? _________
b. What is the run? __________
c. Calculate the slope.__________
What can you conclude about the slope of a vertical line?  

______________________________________________________________
______________________________________________________________
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Calculating Slope Continued
Example 1: 

The slope of a line is 
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. What is the rise if the run is 100 metres?

Example 2: 

Harrison is building a ramp in two sections, both with the same slope. If one section rises 2 m for a run of 6.5 m, how much will it have to rise for the remaining run of 9.8 m?

Calculating Slope Assignment

1. Use the information given to complete the table. Write the slope as a fraction in the simplest form and as a decimal. 

	
	Rise
	Run
	Slope

	a)
	18 m
	63 m
	

	b) 
	1.2 cm
	0.6 cm
	

	c) 
	15 ft


	
	¼ or 0.25

	d) 
	12 cm
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or 0.375

	e) 
	
	16 m
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 or 1.8

	f) 
	
	42 in
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or 4.57


2. Sally is designing a small waterslide for children to play on. If the slide has a run of 120 inches and a height of 56 inches, what is the slope of the slide?
3. A safe slope for a ladder is 1ft of run from every 4 ft of rise. Vincent needs to use a ladder to reach a window sill that is 22 ft above the ground. How far from the house should the base of the ladder be?

4. Wendy is digging a drainage ditch. It must drop 3 cm for every 1.5 m of horizontal distance. How much will it drop in a horizontal distance of 25 m?

5. The slope of a hill is an average of 0.64. How many metres will it rise for a horizontal distance of 32 metres?
6. Darren needs to calculate the slope of the water table – the elevation at which water is found under the ground. One well has water at 752 m elevation and another has it at 895 m elevation. If the wells are 1.2 km apart, what is the slope of the water table?
7. Calculate the slope of the roof and of the diagonal trusses.
3.2 m
                               1.6 m
1.6 m
               4 m

8. Annie wants to make a doll house that is a copy of her own house. The roof of her house is 10.8 m wide and is 2.4 m higher at the centre than the edges. If the doll house is 1.6 m wide, what will be the rise of the roof?

Answers: 
1a) 
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   b) 2    c) 60 ft     d) 32 cm     e) 28.8 m      f) 192 in        2) 0.47       3) 5.5 ft
4) 50 cm 
5) 20.5 m      6) 
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or 0.12       7) 
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or 0.4      8) 0.36 m
16 m
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