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Unit 1: Kinematics and Dynamics 
Lesson 1.6: Friction (Chapter 2.4) 
 

              
 
 
Kinetic Frictions and Static frictions:  
 

• Static Friction (𝐹⃗#) prevents the sliding of two surfaces relative to one another 
 

• Kinetic Friction (𝐹⃗$) is the force exerted on a moving object by a surface opposite to the direction of 
motion of the object. It opposes motion.  

 
 

 
 
 
Interactive Animation:  

https://phet.colorado.edu/sims/html/forces-and-motion-basics/latest/forces-and-motion-basics_en.html  
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Application: How ABS (Anti-lock Braking System) works?  

 

• ABS is anti-lock braking system, it is very useful to help cars to stop on slippery surface and it is 
designed to prevent you from “locking up” when you suddenly slams on the brakes to avoid any 
potential collision.  

• Without ABS, when a driver slams on the brakes, the tires begin to lock up and stop rolling.  

• When the tires are rolling, tire constantly  push against the ground in order to speed up or slow down, 
and constantly working against static friction to keep the car in motion.  

• However, when your wheels are sliding over the road instead of rolling, static friction no longer exist 
and the force to slow down the car now is kinetic friction.  

• Kinetic friction is less than static friction.  

• Therefore, the car takes less distance to stop if the wheels are rolling as compare to the case when the 
wheels are sliding. 

• ABS makes it so the wheels of a car do not lock (ie., do not slide) and keep wheels rolling. So car can 
stop quickly within shorter distance. 

 

• Mechanism: https://www.youtube.com/watch?v=ru4JIZ-x8yo  
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Example 1: Kinetic friction & motion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 2: Static friction acting on 2 objects 
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Example 3: 
 

Two boxes are sitting on top of each other.  The  top box has a mass of 2.00 kg and the bottom box has a mass of 5.00 kg. 
The coefficient of static friction between the top box and the bottom box is 0.45. If the coefficient of kinetic friction 
between the floor and the  bottom box is 0.25. Determine: 
a) The maximum acceleration of the system before the top box starts to slip.  
b) The force applied to the bottom box to make the system accelerate at that rate.  

  
 
 
 
 
 
 
 
 
 
 
 
 
Example 4: (pg 88) 
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Example 5:  
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Homework:  
 

 


