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force of Friction

When an object is in motion on a surface through a viscous medium,

there will be a resistance to the motion . This resistance is called the force
of friction

This is due to the interaction between the object and its environment
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We will be concerned with two types of frictional force
1-Force of static friction:f;
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2-Force of kinetic friction:f;
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Direction: opposite the direction of the intended motion :
I[f moving : in direction opposite the velocity
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[f stationary : in direction of the victor sum of other forces
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e e
atic friction

Static friction acts to keep the object from moving
If F increases, so does f;
If F decreases, so does f;

fs < usN

u.: coefficient of static fricition
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The force of kinetic motion .

F

Friction f; acts when

fi

the object is in motion

fr = weN F

U : Coefticient of kinetic friction
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Force of
friction

Static of Kinetic of
friction friction
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Evaluation of the force of friction
when a body slides on a horizontal surface
f = N
Since N=mg
fk = W,mg Normal Force

Weight W=Mg
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ase(Z) when a body slides on a an inclined surface

fi = meN
Since N=mgcos 0

fk = txgmg cos 8




— Example 1 -

A 3Kg block starts from rest at the top of 30° incine and slides a distance
of 2m down the incline is 1.5sec find

1-the box acceleration of the block

2- the coefficient of kinetic friction between the block and the plane
3-The friction force acting on the block

4-The speed of the block after it has slide 2m
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t=15s
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W=akg 6=30° e
X = %atz
2 = 2a(1.5)? a=1.78m/s*?

Y.fr=mgsinf — f = ma
f =mgsin30 —ma

f =9.37N
N-mgcos 30 = 0
N=mgcos 30
fk=ﬂkN

[k Y3
i N mgcos30
P et O (i)
e s e

v=267m/s

mg sin 6

~.mg cos 0
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~Example?2 =
Two blocks are connected by a light string over a
frictionless pulley as shown in figure .the coefficient
of sliding friction between mi1 and the surface is

1.LFind the acceleration of the two blocks and the
tension in the string

m, —
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Consider the motion of m1 . Since its motion to the right , then T > f
If T were less then f, the blocks would remain stationary from Newtown second

law
Yoftonmly=TF=f =mla

ny(onml) =N-mg=0

N =myg
Since N

f=upN=umlg
ThenT — umlg = mla -
T =umlg + mla
T =ml(ug + a) (1) myg

_—
T




For m2 the motion is downward , therefor m2g > T. Note that T is uniform
throw the robe . That is the force which acts on the right is also the force
which keeps m2 from free falling . The equation of motion for m2 is

Yfylonm2) =T —m2g = —m2a
L=malg d) 2] T

T=ml(ug+a) (1) 1
Equating equation (1) and (2)
ml(ug+a)=m2(g-a)
e mz—umll m,
ml+ma2
The tension is
s T m2—um1l
I'=mz [1 ml+ma2 ]
T mim2(1+u)g m,g

ml+m?2



