Dynamics Problem Solving Flow Chart
Note: The yellow boxes are conditional (equivalent to diamonds on a flow chart.)

The red arrows are the false path and the green arrows are the true path.
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Does the problem involve velocities, accelerations, displacements or forces?





Is the problem purely kinematic?�i.e. Is the problem not concerned with forces?





Does the problem involve velocities and displacements?


i.e. no accelerations or time intervals





Does the problem involve velocities and time intervals?


i.e. no accelerations or displacements





Use the Work-Energy Theroem.


T1 + U1 (2 = T2


Determine what you have. �i.e. A particle? A system of particles? A rigid body? A system of rigid bodies?�This will determine how to calculate the kinetic energy terms.�


Clearly identify position 1 and position 2.�


Draw the FBD to determine the forces that do work. �You will need to include internal forces unless you can show that they will cancel out. �If any of the forces are conservative, you can use the potential energy functions to calculate the work these conservative forces do.








Kinematics:    v = dr/dt    a = dv/dt


Determine the appropriate coordinate system to use. This will determine how to represent the position, velocity and acceleration vectors.


If acceleration is constant or zero in a specific direction then the kinematic equations of projectile motion apply.


Kinematics for a system of particles:�   	rG = (miri /M   and    vG = (mivi /M


For a system of particles or a system of rigid bodies, the relative motion of the particles or rigid bodies in the system may be dependant on each other. In this case you can determine some kinematic equations. (For example with the “conservation of string”.) The DOF of the system will tell you how many equations you should be able to come up with.


Kinematics for a rigid body…


 … in pure translation:  	vB = vA            �     			aB = aA


 … in pure rotation:   	vB= ( x rB/A �      		     	aB = (( x rB/A ) + (( x (( x rB/A)


 … in plane motion:	vB= vA + ( x rB/A �         		 	aB = aA + (( x rB/A ) + (( x (( x rB/A)


Kinematics for a particle moving relative to a frame which is rotating relative to a fixed frame:	   	vP = vP’ + vP/F    


 	   	aP = aP’ + aP/F + aC











Go home. Work on a different class.





Use F = ma


Determine what you have. �i.e. A particle? A system of particles?�a  rigid body? A system of rigid bodies?


Determine the appropriate coordinate system.


Draw the FBD and set it equal to the IVD.�The IVD, specifically the inertia vector(s) will look different depending on what you have and which coordinate system you choose. �.





Use the Principle of Impulse and Momentum.


L1 + I1 (2 = L2


HO1 + A1 (2 = HO2�


Determine what you have and the appropriate coordinate system to use. �i.e. A particle? A system of particles? A  rigid body? A system of rigid bodies?�This will determine how to represent the momentum terms.�


Clearly identify time 1 and time 2.�


Draw the picture for these equations. You will have three pictures  in total. The first represents the momentum at time 1. Add this to a second picture representing the impulses of just the external forces multiplied by the time interval (you never need to include internal forces because they will always cancel out) and set these 2 pictures equal to the third picture showing the momentum at time 2. �








