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SOLUTION METHOD: the four-step plan
Kinetics: Four-Step Problem Solving Method
The suggested plan of action for solving kinetics problems:
1. Free body diagram(s). Draw appropriate free body diagrams (FBDs) for the problem. Your
choice of FBDs is problem dependent. For some problems, you will draw an FBD for each
body; for others, you will draw an FBD for the entire system. An integral part of your FBDs
is your choice of coordinate systems. For each FBD, draw the unit vectors corresponding to
your coordinate choice.
2. Kinetics equations. At this point, you will need to choose what solution method(s) that
you will need to use for the particular problem at hand. In this section of the course we
will study four basic methods: Newton/Euler, work/energy, linear impulse/momentum and
angular impulse/momentum. Based on your choice of method(s), write down the appropriate
equations from your FBD(s) from Step 1.

Draw INDIVIDUAL free-body diagrams
for Newton/Euler.
Be sure to use the correct mass moment of
inertia for your choice of point “A”. Use
PAT if necessary.

3. Kinematics. Perform the needed kinematic analysis. A study of the equations in Step 2
above will guide you in deciding what kinematics are needed to find a solution to the problem.

Typically the most difficult step. Recall the
rigid body kinematics from Chapter 2.

4. Solve. Count the number of unknowns and the number of equations from above. If you do
not have enough equations to solve for your unknowns, then you either: (i) need to draw
more FBDs, OR (ii) need to do more kinematic analysis. When you have sufficient equations
for the number of unknowns, solve for the desired unknowns from the above equations.

If you are short equations, go back
to Step 3 – Kinematics.

