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Normal Force and Friction

Normal force (Fy) - The supporting
force of a surface on an object. Without
a normal force the object would break
thru the surface.

Situation 1) - no other forces
other than Fyw and Fy.

1) Use XF, = ma, (The normal force is in the y-(vertical) direction)
2)a=0 m/s’ (since it is sitting on the table)

(Remember that the x and y directions are independent:
it can be moving left or right and still be at rest vertically.)

Situation 2) - an additional
force is pushing down.

Fy—Normal force E
N
2F, = ma, 2F, = ma,
Fx —FF\X;m(O) M Fy-F, —-Fw= m(O) M
N—=1WwW I FN = Fw + F] |
The normal force The normal force is
equals the weight of l greater than the l
the object. weight of the object.
F,—Force of weight F.
F, =mg
g=9.8 m/s®
F;sin6
Situat.ion 2) -an additional Fx B, Situation 2) - an additional F, 4 F
force is pulling up. T T force is pulling at an angle. T F,sind
0 >
2F, = ma, ! 2F, = ma, I Ficosd
Fx + Fi = Fy = m(0) M Fy + Fisin — By = m(0) M
Fn=Fw-F, | Fyn = Fw — Fisinf |
The normal force is l You must remember l
less than the weight to use the
of the object. E, y-component of F. F
Friction (F;) - Friction is a force that Static Friction—stationary friction; F; tries Kinetic Friction—sliding friction;
opposes motion. There are two kinds: to keep an object sticking to a surface. You F tries to stop an object from sliding.
static (F;) and kinetic (Fy). must apply a force just greater than F; to You must use Fy to find acceleration,
start the object sliding. F; is usually greater since an object must be moving to be
than Fy. Use F; to decide if the object accelerating.
moves.

NEVER add F; and F,—once it moves F; no longer exists!

an applied force
20N «— 3kg

—» F, =15
—» Fi=11 NO&——F,how much to keep it sliding

l

N4 Fs—how much to start it sliding

This object will move because 20 N > 15 N

SF, = ma, F, = pFx and Fy, = iy Fy
11-20=3a,  Use Fyto calculate (u is the coefficient of friction)
-9 = 3a, (because it’s moving).
a, = -3 m/s?

Negative means
the object is
accelerating to the lefft.
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Remember that you must find Fy first in order to find friction
(see top of page).
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