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Friction Forces

• Static friction is unknown but satisfies that static friction criterion
||Ff || ≤ µs||N||.

• Kinetic friction is prescribed according to Coulomb’s friction model to
be Ff = −µk||N|| vrel

||vrel||
.

where µs and µk are the static and kinetic friction coefficients respectively.
vrel is the relative velocity between the two contacting surfaces. When fric-
tion is static, vrel = 0.

These problems are taken from J. L. Meriam, L. G. Kraige, and J. N. Bolton
(MKB), Engineering Mechanics: Dynamics, Ninth Edition, Wiley, New York,
2018.

1 Compiled on 11/05/2024 at 10:06pm



1. [MKB 03-002] In choosing your coordinate system, think about the ad-
vantages of taking {Ex,Ey} to point along and perpendicular to the incline,
respectively, rather than along the horizontal and vertical.

2. [MKB 03-030] In this problem, you will apply the 4 steps twice. First,
consider the combined system of the two blocks. The static friction forces
at the block-wedge interface are internal to this system and are thus not
included in the free body diagram. Then consider the system of mass m2

alone. The static friction force acting on m2 is now external to the system
and points along the incline. It is convenient to define a unit vector u along
the inline and to project the balance of linear momentum of m2 along u.
Use the static friction to determine a range for P as required by the problem
statement.
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3. [MKB 03-047]

4. [03-049] Set up a cylindrical polar coordinate system with origin at the
base of the cylinder axis. Take your system to be the small object A and
apply the 4 steps on it. When prescribing the normal and friction forces,
note that A is a particle moving on a cylindrical surface.
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5. [03-050]

6. [03-071] Use a polar coordinate system whose origin is taken to be at the
center of the disk.
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