AP Physics – Friction
 Friction  (  force caused by interaction of body with its surroundings
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Apply force    F


fs  counteracts force

fs  =  F

if block not moving

fs  ( static force of friction
fs   --   max value  =  F

Block moves if F is greater.  

Fk  ( kinetic force of friction

Kinetic friction always less than static friction
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(s (  coefficient of static friction

(k (  coefficient of kinetic friction

Values depend on surfaces

· A 25.0 N wood block is pulled across a wooden table at constant speed.  What is the force needed to do this?  Use 0.35 as (k.
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  The net force must be zero in the x and y direction

( Fx = fk – F = 0

so  F  =  fk
( Fy = n – Fg = 0  

therefore  n = Fg 


[image: image3.wmf]k

k

f

n

m

=



[image: image4.wmf](

)

0.3525

k

fN

=




F = 8.8 N
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You pull a 65.0 kg crate of mass with a coefficient of friction of 0.235 across the floor with a force F at an angle of 34.0(.  If the crate moves at a constant speed, what is the force?

F has a horizontal and vertical component:
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(Fx = F cos ( - f = 0


( Fy = n + F sin ( - mg = 0
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  the normal force is:
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Friction on a Ramp:

A block rests on a ramp

fs must be exceed the force component down the ramp



fs = mg sin (
If  (  is increased till block just slides, then fs must equal component down ramp



fs = mg sin (
If block slides down ramp at constant speed, then fk must equal component down ramp



fk = mg sin (
If block accelerates down ramp, then net force down ramp is the component minus the kinetic friction



(Fx = mg sin ( - fk = max
· A 15.0 kg block rests on a ramp.  The block slides down the ramp at constant speed when the elevation angle is 42.5(.  What is the coefficient of  kinetic friction?  
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Constant velocity, net force is zero down ramp

Find force of friction:

( Fx = fk – mg sin ( = 0

fk = mg sin ( 
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      n = mg cos (
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(k = 0.916

Actually:


Tan ( = (
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A 0.500 kg block is on a ramp attached to a mass hanging over a low friction pulley via a light string.  The ramp is elevated at 25.0(.  The block is accelerated up the ramp at 0.256 m/s2.  What is the hanging mass?  For (k use 0.285.
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add the equations:    
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Solve for m2:  
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· Blocks 1 and 2 of masses m1 and m2, respectively, are connected by a light string, as shown above. These blocks are further connected to a block of mass M by another light string that passes over a pulley of negligible mass and friction. Blocks 1 and 2 move with a constant velocity v down the inclined plane, which makes an angle ( with the horizontal. The kinetic frictional force on block 1 is f and that on block 2 is 2f.
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(a)
On the figure below, draw and label all the forces on block m1.
Express your answers to each of the following in terms of m1, m2, g, (, and f
(b) Determine the coefficient of kinetic friction between the inclined plane and block 1.
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(c)
Determine the value of the suspended mass M that allows blocks 1 and 2 to move with constant velocity down the plane. 
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Add the three equations:
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   algebra stuff
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(c) The string between blocks 1 and 2 is now cut. Determine the acceleration of block 1 while it is on the inclined plane.

( F = 0
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