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P
_Reaction:

We have previously learned that there 1s a type of force generated when
two bodies touch and it 1s called reaction . If you place a ball horizontal
table, then the ball affects on the table by a force pressure (p) equal the
ball weight 1n this case and the Newton's third law then the table affects
the ball by force reaction (r) and equal the pressure ball on the table 1.e

r=p.

fe)

The pressure atfecting the table The reaction affecting the ball
Figure (1) Figure (2)

Smooth and Rough Surfaces

Scientists relate the friction forces among bodies to the presence of microscopic cavities and
projections in the surfaces of the bodies whatever their smoothness 1s . The overlapping of such
projections and cavities of the two surfaces in contact produces what 1s called the friction force.
As a result, we can find resistance as we try to move one of the two surfaces against the other,
The coefficient of the friction a good scale to measure the roughness degree of the surfaces. If
the value of the coefficient of the friction increases, the roughness increases and vice versa. If
the coefficient of the friction equals zero, the friction forces are not existed totally. The reaction
between the two bodies in contact depends upon the nature of the two bodies and upon the other
forces acting on the body in case of the smooth surfaces the reaction 1s normal to the common
tangent plane to the surfaces of the two bodies in contact. On the contrary, when the two bodies
are rough, the reaction would have a component in the direction of the tangent surface which
1s called the static friction. Besides the reaction has a normal component on the tangent surface \

which 1s called the n reaction.

Reaction

Reaction

Reaction in case aces Reaction in case of

rfaces
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The properties of the statimforce:

(1) The static friction force (F) acts in opposing the slide it is in the opposite direction to tlie

direction which the body tends to slide

(2) The static friction force (F) is only equal to the tangential force which tends to move the
body so that it can't be more than such a force and remain equal to the force as long as the
body balanced.

(3) The static friction force (F) increases, whenever the tangential force which cause the motion
increases until you arrive up to a certain limit which it doesnot exceed 1t . At such a limat,
the body 1s about to slide in this case, the friction 1s called the limiting static friction and it
1s denoted by the symbol (F,).

(4) The ratio between the limiting static friction and the normal reaction N is constant and this ratio
depends up on the nature of the two bodies in contact but not up to their shape or mass. This
ratio is called the coefficient of the static friction and 1s denoted by the symbol (/

F
1e. M, = -N?- where e limiting static friction
it is noticed that the @ oefficient often have 0 £ >_ 1

1t may be more than one. 1__‘-»] / S
—

Kinetic Friction force ®L—/

iL.e, M &i)where F, 1sthe kinetic friction force

Resultant Reaction (R')

in case of the rough surfaces the resultant reaction is inclined on the tangent surface_since

expresses the resultant of the normal reaction and the static friction force. It is called tife 1§>j.|.|.lt it
<

reaction. -

The resultant reaction (JRT) is the resultant of the normal reaction _I'T and the static

— -
friction force F @
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Angle of Frictio Y [\)

Notes that the measure of the angle included betgekn the normal reaction and the resultan

reaction increases as the magnitude of the friction force increases [suppose that the normal

reaction is constant] and this value is limiting Awhen the friction becomes limiting and this

T

figure (7)
In fig (1) and fig (2) we find: the vector resultant fi‘? 1s the resultant of the normal reaction T\]-

and the friction force F | it's magnitude is given by R' = ¢y NZ + 2

and in fig (3) when the friction force is hmiting we have :

L R=y N+, 'F, = 4N S R= ¥ N2aN22Y S R=N {12

The relation between coefficient of friction and angle of friction:
1n case the friction is limiting as in shown fig (8) :

we find : tanﬁ, — 1;9 where & - ﬂs 1.€. @tan,l /

N = S
Equilibrium of a body on a rough horizantal plane QS-: n‘@
If a body of weight (w) 15 1n equilibrium on a honzontal rough plane and acted apor by a force . _/- /
p inclined by an angle of measure 6 with the horizontal fig (9) the body is egfilibriygy nader the
action of : A
e Tre—— A WS (W
) The weight w w]lu-::h 15 du‘ecil;ed W El'tl-‘.?"llljr c?.nwnwwrd F R . @
2) The resultant reaction R' and its magnimde is R' - L7
3) The eiven forcc P with maenitude P as in fig (9) o L == )/
by resolve T into two components in the horizontal and vertical \ \ figure '@ V4

direction then their magnitudes are P cos &, P sin 6. - L/
—_ . ) *
and by resolve R' 1nto two perpendicular components which are -

the normal reaction N and i1ts magnitude N, and the friction force

T and its magnitude F as shown 1n fig (10).

figure (10) Y .

The equations for equilibrium are :| F= Pcos 0 , | N+Psin O=w
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2; Abody of weight 8§ kg wiisplaced on a horizontal table, and 1s connected by a string passing
overa sm-:m the edee, to a weight of magmitude 1.5 ke wt which 1s hanoing freely

and the body isfin equilibriung find the friction force. If the coefficient of friction between j}“'\ C = \/La

the body and the table 15 T State whether e body 1s about to move.

Bl <% o T =MD
- |

of magnitudes 4 ,@g.wl; and include af) angle of measure 607/ where
forces are on the same horizontal plane. If the body 1s about(to move)find the coetticient of

frictiion between the body and the plaﬁe also find angle of fnictiown. i
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{E‘" A body of weight 12 kg. wtis placed on a horizontal rough plane, two forcegact on the body
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