Friction and Slope

You just parked on a hill in San Francisco.  Is your parking brake going to hold?  There is a relationship between the angle of incline and the frictional force of the wheels that keeps the car from sliding.
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To help understand the concept, look at the drawing to the right.  The drawing shows an incline with an angle, a.  The rise, or height, of the incline is y, and the run, or horizontal distance is x.

Slope is the ratio of rise (y) to run (x) or y/x.  If the slope of the hill is greater than the value of the coefficient of static friction, the car will slip.  A typical coefficient of static friction for rubber tires on dry concrete is 0.60. 


Complete the table to the right (with a

typical run of 100 ft.).  You will divide

the rise by the run.

When is the slope greater than 0.60?

That is when the car will slide on dry 

concrete.

The coefficient of static friction for 

Rubber tires on a wet street is only 

about 0.20.  At what angle will the 

vehicle begin to slide on  wet concrete 

(when is the slope greater than 0.20?)?


Now complete the table using a run

of 150.  Notice the rise changes also, 

but the slope of the angle remains

constant 

*Because of rounding, the answers are

slightly different in some cases.
Extra credit: If you have a working knowledge of trigonometry, find the exact angle of incline at which the vehicle will begin to slide on both dry and wet pavement for a 150 ft. run.
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Angle (a)�
Rise (y)�
Run (x)�
Slope (y/x)�
�
0�
0�
100�
0�
�
5�
8.74�
100�
.0874�
�
10�
17.63�
100�
.1763�
�
15�
26.79�
100�
.2679�
�
20�
36.40�
100�
.3640�
�
25�
46.63�
100�
.4663�
�
30�
57.74�
100�
.5774�
�
35�
70.02�
100�
.7002�
�
40�
83.91�
100�
.8391�
�
45�
100.00�
100�
1.0000�
�
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Angle (a)�
Rise (y)�
Run (x)�
Slope (y/x)�
�
0�
0�
150�
0�
�
5�
13.12�
150�
.0875*�
�
10�
26.45�
150�
.1763�
�
15�
40.19�
150�
.2679�
�
20�
54.60�
150�
.3640�
�
25�
69.95�
150�
.4663�
�
30�
86.60�
150�
.5773*�
�
35�
105.03�
150�
.7002�
�
40�
125.86�
150�
.8391�
�
45�
150.00�
150�
1.000�
�
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