Example 1

Given box weighing 30.0 N,
Fappies = 25.0 N up the slope and
Hsatic = 0.800

Hinetic = 0.750

Space diagram:

What isthefrictional force, if any?

q=20E
- E = 20E
Solution q
Steps 1 and 2: Efriction
Make free-body diagram and draw axes W=

Steps 4 and 5. Select equation and solve.

GF,=0:
Therefore,  Fooma —Wc0sq=0
Froma = W cos g = 30 cos 20E = 28.19 N

Determine maximum static frictional force.
Feaic = Haatic X Frorma = 0.800 X 28.19 =22.6 N

Determine frictional force necessary to create static equilibrium, caled F,. It replacesthe
frictional force by assuming that the surface friction can any size large enough to prevent
motion, i.e., static equilibrium in the tangential direction. Thus,

GF =0
Therefore, Fon ¥ Fapliea —WsSiNQ=0
Fom= Wsing —F e = 10.26 - 25.0 = -14.74 N



If the force required for equilibrium is greater that the maximum frictional force of the
surfaces then the box must bein motion. That is, if | Fq,, |> Fgyc then object isnot in
equilibrium.

Since | Foy | (= 14.74) islessthan Fyy. (= 22.6) the box isin static equilibrium and the
frictional forceis equal to Fy,

Answer
I:friction =-14.74N

Example 2
If applied forceincreasesto 35.0 N what isthefrictional force?

Solution
Recdculate F,, since F,; and F,;. do not change.

GF =0
Therefore,  F,,+35.0-Wsng=0
Fem=Wsnq—-35=10.26-35.0=-24.74N

Now | Fy,, | is greater than maximum static friction, Fy,;. = 22.6, therefore the box must
be in motion up the incline due to the applied force. In this case the friction is the
maximum kinetic friction. Thus,

Fringic = Miingic X Frorma = 0-750 x 28.19 = 21.14 N

The frictional force will be opposite to direction of motion and equal F,., therefore

Answer
I:friction == 211 N



