FRICTION
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Presentation is intended
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What is Friction?



1stDefinition:-
Friction is a type of contact force
whose tangential component/ component
along the surface is called

friction.
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2"9 Definition

It is force which opposes relative motion
between two surfaces in contact
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Types of Friction

Static friction : The opposing
force that comes into play when
one body tends to move over the

N
surface of another, but the actual
motion has yet not started is * P
called static friction. F

(i) If applied force is P and the SIS S RN
body remains at rest then static = —7 _ &
friction F = P. = \%

(ii) If a body is at rest and no

pulling force is acting on it, force o 9& _ _ o
of friction on it is zero. ? == 5 5

(iii) Static friction is a self-
adjusting force because it
changes itself in accordance with — 7 j/i QW) Ko - )

the applied force and is always
equal to net external force. P %




Limiting friction : If the applied force is
increased, the force of static friction also
increases. If the applied force exceeds a
certain (maximum) value, the body starts
moving. This maximum value of static
friction upto which body does not move is
called limiting friction.

(i) The magnitude of limiting friction between
any two Dbodies in contact is directly
proportional to the normal reaction between
them.
or —
J’,@ = s N

(ii) Direction of the force of limiting friction is
always opposite to the direction in which one
body is at the verge of moving over the other

(iii) Coefficient of static friction ¢cis called
coefficient of static friction and is defined as
the ratio of force of limiting friction and normal
reaction

(iv) Value of depends on material and nature of
surfaces in contact that means whether dry or
wet ; rough or smooth polished or non-
polished.

(e) Value of does not depend upon apparent
area of contact.

Kinetic or dynamic friction : If the
applied force is increased further and
sets the body in motion, the friction
opposing the motion is called kinetic
friction.

(i) Kinetic friction depends upon the normal

reaction.

f::;< — M/‘C (\[

or where is called the coefficient of kinetic friction

(ii) Value of depends upon the nature of surface in
contact.
(iii) Kinetic friction is always lesser than limiting friction
coefficient of kinetic friction is always less than
coefficient of static friction. Thus we require more force
to start a motion than to maintain it against friction.
This is because once the motion starts actually ; inertia
of rest has been overcome.

Also when motion has actually started, irregularities of
one surface have little time to get locked again into the
irregularities of the other surface.

(iv) Kinetic friction does not depend upon the velocity of
the body.
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For a given body and surface u.= 0.4 and p,= 0.2, Calculate the
acceleration of the body of mass 15 kg, if the applied force is
(a)30N (b)8ON



[Y) ot ﬁmf) bt 7o Cons | chen i le 75”(‘/"?

O/\umw'@a/& D—

MoV v ’77075'









A 2.5 kg block is initially at rest on a horizontal surface. A 6N horizontal force
and a vertical force P are applied to the block as shown in figure. The
coefficients of friction for the block and the surface are n.=0.4 and p,=0.25.
Determine the magnitude and direction of the frictional force acting on the
block if P is

(a) 8N (b)10 N (c) 12N
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You can view these slide at
www.thephysicsteacher.in



