
Friction 



Friction 

the force exerted by a surface that 
opposes the motion of an object 

moving (or trying to move) across it 



Static Friction 

• The force that prevents an object from moving 
when you push it. 

• “static” means “not moving” 
 

http://www.clipart.com/en/close-up?o=3982020&memlevel=A&a=a&q=push&k_mode=all&s=145&e=168&show=&c=&cid=&findincat=&g=&cc=&page=7&k_exc=&pubid=


Static Friction 

• Imagine that you are trying to push a box 
across the floor. If you apply a very small force, 
the box will not move. This must mean that 
the frictional force is equal to the force with 
which you are pushing the box.   (Why?) 



Static Friction 

• If you push the box a bit harder, it might still 
remain stationary. The frictional force must 
therefore have increased, or the box would 
have moved.  

• As long as the box doesn’t move, the force of 
static friction is always equal to and opposite 
in direction to the applied force. 



Static Friction 

• If you continue to push harder, eventually a 
point is reached when the frictional force 
increases no more. If you push ever so slightly 
harder, the box will start to move.  



Static Friction 

• Static frictional forces are caused by the 
interlocking of the irregularities of two 
surfaces. 

Even surfaces that seem quite smooth are not really smooth!  



Static Friction 

• The static friction force between two objects 
is not constant, but increases until it reaches a 
maximum value.  

• When the frictional force is at its maximum, 
the body in question will be on the verge of 
moving. 

• Animation 
 
 

http://regentsprep.org/regents/physics/phys01/friction/default.htm


Kinetic Friction 

• the force that opposes motion of an object 
moving across a surface. 

• will be less than the maximum static friction.  
(It’s harder to get a heavy object to start 
moving than it is to keep it moving.) 



Friction 

• The force of friction is proportional to the 
normal force. 

• It is easier to push a chair across the floor at a 
constant speed than to push a heavy desk 
across the floor at the same speed. 



The coefficient of friction 

(Here comes the math!) 



Coefficient of Friction 

• The coefficient of friction is a number which 
represents the friction between two surfaces. 

•  The symbol usually used for the coefficient of 
friction is µ. 
 



The coefficient of friction depends on 
the type of surface: 

• Imagine sliding across a sheet of ice, and then 
trying to slide over a sheet of sandpaper. 

• The sandpaper exerts more frictional 
resistance.  



Coefficient of friction 

• Has to be measured experimentally, and 
cannot be found through calculations.  

• Rougher surfaces tend to have higher values. 

http://en.wikipedia.org/wiki/Experiment


Coefficient of Friction 

• The frictional force is equal to  
 the coefficient of friction × the normal 
force. 

• Ff = µFN 
• Where µ is the coefficient of friction, and FN is 

the normal force. 
 



Practice problem 

• A wooden pallet carrying a load of 600 kg 
rests on a wooden floor. A forklift driver 
decides to push it without lifting it. What force 
must be applied to just get the pallet moving? 

         (µs = 0.28) 
 

Ff = µFN 
 
 



Practice problem 

A 24 kg crate initially at rest on the floor requires a 
75 N horizontal force to set it in motion.  Find the 
coefficient of static friction between the crate and 
the floor. 
 
Ff = µFN 
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