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Section 6.2

Slope and Angle of Elevation

Use your prior knowledge (Trigonometry Unit) to now make the connections between the idea of slope as a
fraction that is rise over run, to the Tangent relationship that is a fraction that is opposite over adjacent. Both are
based on the arms that form the right angle in a triangle.

Slope = Rise = Opposite =Tangent6 (angle of elevation)
Run  Adjacent

We now see the Rise as the Opposite side and the Run as the Adjacent side.

Hypotenuse Opposite = Rise (vertical)

Adjacent = Run (horizontal)
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Example:
Relationship between Slope and Angle of Elevation

Yanick and Emily plan to build a wheelchair ramp for their grandmother.
They learn that outdoor ramps must have a slope close to 1:12 but not
greater. This ensures that the person in the wheelchair can safely travel up
and down the ramp.

a) To start, they measure the space they have to build the ramp.

« The distance from the doorway straight down to the ground is 2 feet.
« The walkway along the ground is 40 feet.

Do they have enough space in order for the ramp to be safe?

New Ramp Maximum Safe Slope
Slope = Rise 1:12
_ Run Slope =1_
=2 12
40 =0.083...
=0.05

0.05 is less than 0.083...

Therefore they have enough space.

b) Once the ramp is built, what angle will the ramp make with the ground?

tangent 6= opposite
adjacent

tangent 6= 2
40

tangent 6= 0.05
8=tan"0.05
6= 2.862...
The ramp makes an angle of 3° with the ground.
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Angle of Elevation from a Graph

Find the angle of elevation in the graph below.

J': ***Remember that Angle of Elevation is the Tangent
s function.
4 ‘/( Rise = Opposite
AT 1 Rise=2 Run = Adjacent
/E..,.-.J
v Ru1n F3 tangent O = rise
[ ] [ ] ) ] ] run
-5 -4 -3 -2 -1 T2 3 3 57X
-1 tang =2
-2} 3
3 tan 8 = 0.6667 (remember to round to 4 decimal places)
-4}
sl 6 =tan" 0.6667
6 =234°
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Slope as a Percent Grade

Grade: the slope of a road or railway; usually expressed as a percent

Now let's call on prior knowledge about percent.

Percent can be represented as a fraction out of 100.

Once we have a fraction, we now have a Rise and a Run.
Example: 18% = 18 = Rise Now we have slope
100 Run

18 = 9  as areduced fraction
100 50

The grade of the road above is 18%. It means that the road drops 9 units for every 50 units horizontally.

On roads we often see signs like the one above. These signs are placed as warnings of upcoming steep hills.

Apr 28-2:48 PM



Finance 110 Slope section 6.2.notebook April 28, 2020

Exercises for practice
Pages 278 - 279 Questions: 1-6
Pages 282 - 283 Questions: 1 -8

Answers
Pages 395 - 396
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Remember a verti
has a slope stated

undefined

Check Your Understanding

Trylt
1. Determine the tangent ratio of ZA in each triangle.
a) A

A\

2. For each triangle in #1, determine the measure of ZA to the
nearest degree.

3. For each graph, what is the measure of the angle of elevation
to the nearest degree?
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Remember a horizontal line has a slope of 0
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278 MHR - Chapter6
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Some spaces do not
allow a wheelchair

ramp to be bullt with
aslope of 1:12. The
ramp might need
tobe built winding

from side to side
tomeet the safety
rule. Sometimes
permission is given
fora ramp to have
amaximum slope
of 1:8.

Apply It
4. What angle does a ramp with a slope of 1:8 make with the
ground? Express your answer to the nearest degree.

5. a) Anunderground parking ramp has been designed to rise at
an angle of 12° The parking lot is 8 m below ground. What
is the run of the ramp to the nearest tenth of a metre?

b) Would this make a good wheelchair ramp? Explain.

6. a) Indoor ramps have a steepness of 1 cm of rise for every 9 cm
of run. For an indoor ramp to rise 90 cm, how far along the
ground should it run?

‘What is the angle of elevation of the ramp? Express your

answer to the nearest degree.

7. a) What type of triangle is formed by B
the points A, B, and C on the grid?
How do you know?

Determine the slope of line segments
AB, BC,and AC. .
‘What can you conclude about the
slopes of the two equal sides in this triangle?

‘Without using a protractor, determine the measure of ZA.
Express your answer to the nearest degree.

n

-]

e) What can you conclude about the measure of #C? Explain.

6.2 Relationship Between Slope and Angle of Elevation « MHR 279
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282 MHR - Chapter6

Check Your Understanding

Trylt
1. Determine the slope of each line.
a) ¥ b) ¥
30 £
20+ 2
TH +
1 2 3 X 1] 1 2 X
<) y d ¥
M 3
H 2
B T
a 2 4 6 X ) | 20 30 X
P

2. a) Suppose each line in #1 represents a road. Which one would be

the easiest to travel?
b) Which one would be impossible to travel? Why?

3. a) Explain the meaning of the sign shown.

b) Write the slope of the road as a fraction.

4. The table shows details of the grades of various

roads. Copy and complete the table. Express slope
as a decimal to the nearest hundredth.

| | | Slope as a | Slope as a | Percent

Rarely Driven Route | 1500 | 5000
Snail Pace Strip 9 42
Pothole Path 0.05
Maniac Motorway 17

Hurry-Up Highway 3

Traffic Jam 1%
Thoroughfare

Reckless Ramp 0.5
Bogagy Boulevard 6.25%
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5. Determine the angle of elevation of a road with each grade.
Express your answers to the nearest degree.

a) 16% b) 2%
Warning signe are <) 6% d} 20%
usually placed where
the grade of the road
Is 6% or greater. Apply It

6. Refer to the table you completed in #4. Which of the roads require
a warning sign?

7. Jason wants to know the grade of his new driveway. He measures
that the driveway rises 5" over 50" along the ground. What is the
grade of his driveway?

8. What is the grade of a wheelchair ramp that rises l% ft over

a horizontal distance of 18 ft? Express your answer to the
nearest percent.

9. Tyler is helping his mother paint the
eavestrough on their house. He leans the

?"“::‘;’Fa" ~ ladder on the bricks 4 m above the ground.

f:ﬁohg hmp::igm The bottom of the ladder is 2 m away from

involve ladders. Many the house.

e e a) Make a sketch similar to the one shown.

caused by incorrect: ) | .
use of the ladder. Include the given dimensions.

b) Safety guidelines state that the maximum slope of a ladder
should be 4. What is the angle of elevation of a ladder placed
at this slope? Round your answer to the nearest degree.

<) Does Tyler have the ladder positioned safely? Explain.

6.2 Relationship Between Slope and Angle of Elevation « MHR 283
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Answers
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