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SPH4U: Dynamics Part B 

Friction 

 

Causes of Friction:  

All surfaces, even those that are quite smooth to the touch are very rough on the 
microscopic scale. This means that when two objects are placed in contact with each 
other they do not make a smooth fit. Instead the high points on one surface become 
jammed with the high points on the other surface, while the low points are not in contact 
at all. The amount of contact between the surfaces depends on how hard the surfaces 
that are being pushed together. Because of this the normal force becomes very 
important for determining the magnitude of friction.   

Evaluating Friction: 

When an object slides across a surface or tries to slide across a surface the size of the force 

of friction acting on the object depends directly on the force pushing the surfaces together.  

𝐹𝑓 𝛼 𝐹𝑁 

𝐹𝑓 = 𝜇 𝐹𝑁 

At rest the surfaces are closer together and the interaction is stronger. For this reason, for any two surfaces, there are 

two coefficients of friction. We define the limiting static friction (𝑭𝒔) as the force that must be overcome in order to 

just get an object to move. Once an object is in motion we use the kinetic coefficient of friction (𝐹𝑘). 

𝐹𝑠 = 𝜇𝑠𝐹𝑁 𝐹𝑘 = 𝜇𝑘𝐹𝑁 
 

Sample Problem: A jewel thief is being dragged along a horizontal surface by a rope attached to a large container of 

diamonds that are falling vertically. The rope passes over a pulley as 

shown in the figure. The jewel thief has a mass of 83 kg, and the 

container of diamonds has a mass of 45 kg. If the magnitude of the 

acceleration of the thief is 1.2
𝑚

𝑠2, determine the coefficient of kinetic 

friction between the thief and the surface below him. Neglect any 

frictional forces present in the pulley. [Ans. 0.35] 

 

Sample Problem #2: In an experiment to determine the coefficient of static friction between two materials, a small 

block of one material rests on an incline made of the other material. The angle between the incline and the horizontal is 

increased to a value 𝜙 where the block is on the verge of slipping. Determine an expression for 𝜇𝑠 in terms of 𝜙. [If time 

permits, test your findings using materials found in the classroom and compare them to the table of values in your 

textbook on page 98]  
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