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The Force of FrictionThe Force of Friction
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Pushing or Pulling (Again…)Pushing or Pulling (Again…)

More Friction Less Friction
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Friction and Applied ForceFriction and Applied Force
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Maximum value of friction forces is called the 
limiting value of static friction . This condition is 
also called theimpending motion.



Magnitude of the Friction ForcesMagnitude of the Friction Forces

Fmax=msN

F<msN
The general case for equilibrium condition

RR I TI TAdapted from Halliday, Resnick and Walker; © Michael Jay SchillaciUPI Slide UPI Slide 55 of 9of 9

Fmax=msN
Where ms is the coefficient of static friction, and is 
independent of normal forces and area of contact. 

Once the body starts to slip

F=mkN
Wheremk is the coefficient of dynamic friction

mmmmk < mmmms
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Properties of FrictionProperties of Friction
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� Newton 2nd law:

� Then
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Inclined Plane ProblemsInclined Plane Problems
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� Then

� So
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Activity Activity –– Incline with FrictionIncline with Friction

� You are pushing a box uphill the hill has a pitch 
of 15°above the horizontal, and the static and 
kinetic friction coefficients between the box and 
the hill are 0.45 and 0.35. The box has a mass 
of 40 kg. You push horizontally with a push of 
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of 40 kg. You push horizontally with a push of 
180 N, and the box is initially moving uphill. Find 
the acceleration of the box. 



Activity Activity –– Measuring FrictionMeasuring Friction

� This is a brief experiment 
that will let you see the 
properties of frictional force. 

� Set up the lab-pro and copy 
the file friction (located in 
the Labpro folder within the 
Team Physics 311 folder) to 
MyDocuments , then open it . 

 

Measuring Friction  
 

This is a brief experiment that will let you see the properties of frictional force.  

Set up the lab-pro and copy the file friction (located in the Labpro folder within the Team Physics 311 
folder) to MyDocuments, then open it .  

Connect a force sensor to Channel 1. Be sure it is on the 10 N setting. Calibrate the force sensor. 

Obtain a track, a sheet of sand paper, a friction block, and two black bars. Measure the masses of the 
bars and of the block.  

Note: The friction blocks have wood and felt sides Only use the wood side!  

Connect the block and the force sensor with a string. Place one bar on top of the block.  
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MyDocuments , then open it . 
� Connect a force sensor to 

Channel 1. Be sure it is on 
the 10 N setting. Calibrate 
the force sensor.

� Obtain a track, a sheet of 
sand paper, a friction block, 
and two black bars. Measure 
the masses of the bars and 
of the block. 

Measure the force as you pull the block at constant speed (do your best!) both on sandpaper and on 
metal. Find the average force in each case and then find the coefficient of friction for the case of wood-
on-sandpaper and wood-on-metal. Record the average force, the standard deviation, and the number of 
points included in the average. 

Turn the block on its edge and repeat the measurements, still with one bar on top. Does the coefficient of 
friction depend on the surface area?  

Now return to the large area and place two bars on top. Repeat the measurements. Does the coefficient 
of friction depend on the normal force?  

  

  

 


