
ME 274: Basic Mechanics II
Lecture 17: Particle Kinetics – Newton’s Laws



1) FBD
• Draw appropriate FBD (note- you may have to draw more than 1)
• Choose coordinate system (cartesian, path, polar)

2) Kinetics
• Sum forces and break into components
• Choose appropriate method to solve the problem – we will learn these in upcoming sections!

• Newton/Euler
• work/energy
• linear impulse/momentum
• angular impulse/momentum)

3) Kinematics
• Perform a kinematic analysis of the system using techniques we have developed in the 

previous chapters.
• Use your kinetics equations from step 2 to determine what information you need to solve the 

problem
4) Solve

• Count the number of equations and unknowns. Do they match?
• If not:

• Draw more FBDs
• Do additional kinematic analysis



Kinetics for the rectilinear Motion of Particles – Net force dependent on time

For a particle of mass 𝑚 traveling along a straight path and experiencing a force 𝐹⃗ = 𝐹𝑒̂௧

If force is a function of time: 𝐹 = 𝐹(𝑡)

Example: thrust profiles of solid rocket motors
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Kinetics for the rectilinear Motion of Particles – Net force dependent on position

For a particle of mass 𝑚 traveling along a straight path and experiencing a force 𝐹⃗ = 𝐹𝑒̂௧

If force is a function of position: 𝐹 = 𝐹(𝑠)

Ex: magnetic forces

Ex: spring forces
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Kinetics for the rectilinear Motion of Particles – Net force dependent on velocity

For a particle of mass 𝑚 traveling along a straight path and experiencing a force 𝐹⃗ = 𝐹𝑒̂௧

If force is a function of velocity: 𝐹 = 𝐹(𝑣)

Ex: dampers
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