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Flipping Physics Lecture Notes:
Demonstrating the Direction of the Force of Friction
http://www.flippingphysics.com/friction-direction.html
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The direction of the force of friction:

o is parallel to the two surfaces.

o opposes sliding motion.

o independent of the direction of the force applied.

I've already discussed and demonstrated all of those in several lessons:

e Introduction to Static and Kinetic Friction by Bobby
e Understanding the Force of Friction Equation

e Experimentally Graphing the Force of Friction

e Introductory Static Friction on an Incline Problem

e and morel!!

However, | want to further demonstrate what it means that the direction of the force of
friction opposes sliding motion.

Honestly, you need to watch the demonstrations to understand all of this. That's why |
make the videos!

e If ablock is sliding to the right, the force of kinetic fiction from the table on the
block is to the left. It opposes the sliding motion.

o If a block would slide to the right in the absence of the force of static
friction, the force of static friction from the table on the block is to the left. It
opposes the sliding the block would do.

e If a block is sliding to the left, the force of kinetic fiction from the table on the
block is to the right. It opposes the sliding motion.

o If a block would slide to the left in the absence of the force of static friction,
the force of static friction from the table on the block is to the right. It
opposes the sliding the block would do.

e |f a disk is on a block while the block is moving to the left and the disk is sliding to
the right relative to the block, the force of kinetic friction from the block on the
disk is to the left. It opposes the sliding motion of the disk relative to the block.

o Notice the disk is moving to the left relative to a stationary observer,
however, that is irrelevant. As far as the direction of the force of kinetic
friction is concerned, only the motion of the object relative to the surface
that object is touching matters.

o Also notice, in this case, this means the force of kinetic friction and the
velocity of the object relative to a stationary observer are in the same
direction.
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e Ifadiskis on a block while the block is moving to the right and the disk is sliding
to the left relative to the block, the force of kinetic friction from the block on the
disk is to the right. It opposes the sliding motion of the disk relative to the block.

o Notice the disk is moving to the right relative to a stationary observer,
however, that is irrelevant. As far as the direction of the force of kinetic
friction is concerned, only the motion of the object relative to the surface
that object is touching matters.

o Again, in this case, this means the force of kinetic friction and the velocity
of the object relative to a stationary observer are in the same direction.

Newton's Second Law, Z F=ma , is only valid in inertia reference frames.

e Aninertial reference frame is not accelerating.
¢ A non-inertial reference frame is accelerating.

Remember the force of friction, just like all other forces, is the result of an interaction
between two objects. So far we have only looked at the force of friction from the block
on the disk. Realize, in each instance, there is always, according to Newton’s Third
Law, an equal but opposite force of friction acting from the disk on the block.

— —
* kaBonD = _kaDonB
e For example, when the block is sliding to the right, the force of kinetic fiction from

the block on the disk is to the right.
o There is also, simultaneously, a force of kinetic friction from the disk on

the block which is to the left.
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