Context Rich Problems: Dynamics
Some hints for solving problems with dynamics.

FOCUS THE PROBLEM: As usual, draw a picture with all the information from the problem.
This shouldn’t be a physics diagram, just a picture. Look at what is given. If things like
velocities, distances, and times are given, then you will probably have to use kinematics
somewhere in the problem. So part of the approach should include kinematic equations. If there
are forces given or forces asked for, then you will have to use dynamics which includes Newton’s
second law. Often you will have to use kinematics and dynamics in the same problem since both
involve acceleration. Once you have finished this step, you should not have to look at the problem
again.

DESCRIBE THE PHYSICS: If you have to use kinematics in the problem, you will need to draw
a motion diagram with each point uniquely labeled as outlined in the hints for solving Context Rich
Problems involving kinematics. In addition, you will need to draw a different free body diagram
for every different object in the problem. On the free body diagram of each object, draw all the
forces which are acting on that object. Do not draw forces that object exerts, but only those
exerted on that object from other objects. These will be things like gravity, friction, pushes, pulls,
springs, and tension. To the side of the object (not on the free body diagram) draw an axis
showing your positive x and y axes. It is always smart to orient the axes so that one axis points in
the direction of the acceleration. In addition, draw and label an arrow showing the direction of the
acceleration if you know it. Draw this arrow to the side of the free body diagram, not on the
diagram. Only forces acting on the object in question should be on the free body diagram. Note
that the acceleration will not be 9.8 m/s* acting down unless gravity is the only force acting on the
object, and the object is near the surface of the earth. If any force is not already pointing in only
the x or y direction, then divide that force vector into its components using the rules for breaking a
vector into components. As always, write only what is actually being asked for in your target
variable. For the equations used, write the kinematic equations if you decided that you would need

kinematics in this problem, and write ZF, = ma,and XF, = ma, if the problem is in two
dimensions. All equations should be just generic equations only. If you have chosen your axes
wisely the acceleration in one direction will be zero, and the right hand side of one of these
equations will be zero.

PLAN THE SOLUTION: The rest of the problem is solved the same way all the problems are
solved. Write an equation with your target variable in it, using the exact subscripts defined in the
“DESCRIBE THE PHYSICS” section. Be smart about this. Try to write an equation with as
many known variables as possible, to limit your number of unknown variables. If this equation
introduces new unknown variables, then write more equations until the number of unknown
equations equals the number of unknown quantities. Sometimes in these equations for force, the
value of the mass will actually appear in every term in the equation, and so cancel out. In such a
case, you can actually solve the problems with one fewer equation than unknown, (if one of the
unknown quantities is the mass and it happens to cancel out in the final equation.) So look for this
possibility. Do the rest of the problem as you did problems involving kinematics.
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