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Section: 1.2 – Grade, Angle of Elevation and Distance

“Has anyone every seen a sign like this on the road? Where would you find it?  What is it warning drivers about?  What drivers need to pay attention?”

“What does the “20%” on the sign represent?” In this section we’ll find out. 

· The Slope of a road or other surface is called a ​_________________________ 

· A ____________________________________________.  Does anyone remember how we get a percentage, or what the percentage (%) sign means? It has to do with 100, and division.  

· To convert slope to percent grade, just multiply the value you get for slope by 100. (initially we have our slope in decimal form) 

· The values you use for Rise and Run must be in the same units. 

First we need to determine the length of the hypotenuse and then the angle of elevation using the Tan Ratio.  Label the triangle from <B 
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Using the triangle to determine: 
a) the length of the hypotenuse

b) the measure of 
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Example:  
Find the slope of the hypotenuse as a fraction, and use it to find the angle of elevation. 

Review of Pythagorean Theorem and the Tangent Ratio Assignment
1. In each diagram, calculate the indicated side using the Pythagorean Theorem and find the indicated angle using the tangent ratio.
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b) 

[image: image3.emf]
c) 
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2. Calculate the angle of elevation and the slope of the hypotenuse. 
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3. A ski jump rises 3 feet over a run of 7 feet. 

a) What is the length of the surface of the jump?

b) What is the angle of elevation of the jump?

4. A driveway rises 2.2 m from the street level to the carport, which is a horizontal distance of 5.8 m from the street.

a) How long is the driveway?

b) What is the angle of elevation?

5. A wheelchair ramp is being built to rise to a landing that is 2.4 m above the ground. Building regulations say that the ramp can have a maximum rise of 2.5 cm per 30 cm of run.

a) What is the total run for the wheelchair ramp?

b) How long will the ramp be?

Answers: 1a) G = 23.8°, h = 4.7 cm  1b) S = 46.4°, r = 11.3m  1c) E = 55.3°m f = 11.4 in   2a) θ = 24°, m = 
[image: image5.wmf]25

11

or 0.44    2b) θ = 64°, m = 
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 or 2.07     3a) 7.6 ft   3b) 23.2°    4a) 6.2 m    4b) 20.8°    5a) 28.8 m    5b) 28.9 m 
Percent (%) Grade
Grade: ________________________________________________________________

______________________________________________________________________

______________________________________________________________________
Formula: 
PERCENT GRADE = 
[image: image18.emf]
Example:  Martin is driving his truck on the Trans-Canada Highway. There is a sign indicating a 7% grade.

a) What is the slope of the road, as a fraction?

b) Find the angle of elevation of the road.

Example:  A wheelchair ramp can be no steeper than 8.3%.  A ramp has a rise of 32 cm, and a run of 370 cm.  Is this acceptable?  

Percent Grade Assignment

1. Heckman Pass is a very steep section of highway connecting Anahim Lake and Bella Coola BC. At its steepest section, it rises 900 m over a run of 5 km. What is the percent grade of this section? (**Make sure your units are the same!)

2. So that water will drain properly, a patio attached to a house should slope downward about 2½ inches for every 10 feet of run. Calculate: 

a) The slope

b) The percent grade

3. [image: image19.emf]One of the steepest railways in the world is the Lisbon tram in Portugal. In one section, it has a grade of 13.5%. 

a) Express this as a slope.

b) Calculation the angle of elevation

c) What is the rise for a run of 15 m?  
Answers: 1) 18%     2a) 
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or –0.02    2b) 2.1%     3a) 
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 or 0.135    3b) 7.7°     3c) 2.03 m 

Pitch
Pitch is just another word for slope that builders or roofers use.  Pitch is usually expressed as a ratio of RISE:RUN,  if a roofs pitch is 7:20, what is the slope?  

Let’s determine how wide the shed is by using the pitches of the roof below if the left side has a pitch of 3:4 and the right side has a pitch of 8:9 
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Pitch Assignment
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The pitch of a roof on a lean-to that Dianna is building is 2:5. If the lean-to touches the ground 4.8 m from the base of the building, how high up the building does it reach?

2. [image: image22.emf]What is the pitch of the roof of an A-frame building if its height is 3.6 m and its width is 5.4 m?

3. The roof of a tool shed has a pitch of 2:5. If the shed is 7 feet wide, what is the rise of the roof?

Answers: 1) 1.9 m      2) 4:3      3) 1.4 ft
Grade, Angle of Elevation and Distance Assignment
1. Calculate the missing angles and the slope of the hypotenuse.
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2. Jon is building a wheelchair ramp at his grandmother’s house. The ramp will rise 1.2 m over a run of 7.2 m. Jon will purchase roll roofing to lay on the ramp to create a non-slip surface. 

a) What length of roll roofing will Jon have to purchase to cover the wheelchair ramp?

b) What is the angle of elevation of the ramp?

3. Akiko works as a ski instructor. He has read that human-triggered avalanches occur most often on slopes with angles of elevation between 35º and 45 º. 

a) What are the slopes of these two angles of elevation?

b) What are the percent grades?

4. Ashley is installing a pipe for drainage. They system requires a drip of 1.5 cm for every 2.5 m of horizontal distance. 

a) What is the slope of the pipe?

b) How much drop will she need if the horizontal distance of 12 m?

c) What is the angle of elevation of the pipe?

5. Joel drove his truck 3 km along a road. During this drive, his altitude increased from 982 m to 1257 m. 

a) What horizontal distance did he travel?

b) What was the percent grade of the road?

6. A roof rises 2 ft for every 5 ft of run.

a) What is the pitch of the roof?

b) What is the slope of the roof, as a decimal?

c) What is the percent grade?

7. The roof of one house has a pitch of 4.2:12. The roof of a second house has a pitch of 7.8:20. Which roof is steeper?

8. One straight section of road rises from an elevation of 1070 m to 1132 m. The run is approximately 1.3 km. What is the percent grade of the road?

Answers: 1a) A = 50.4°, B = 39.6°, m = 
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 or 0.83     1b) A = 33.7° , B = 56.3°, m = 
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 or 1.5    1c) A = 53.8°, B = 36.2°, m = 
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or 0.73     1d) A = 54.0°, B = 36.0°, m = 
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 or 0.73     2a) 7.3 m    2b) 9.5°      3a) for 35° m = 0.7; for 45° m = 1.0    b) 70% and 100%       4a) m = 
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or 0.006   4b) 7.2 cm     4c) 0.34°    5a) 2987 m     5b) 9.2%   6a) 2:5     6b) 0.4     6c) 40%    7. The roof of the second house is steeper.    8) 4.8%
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