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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 33 (5.M and 5.N) due Today!!

2. Office hours are changing to ME2008B…
• Second floor of renovated side of ME.
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Kinetics Summary Handout
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Chapter 5: Planar Rigid Body Kinetics
Newton–Euler (N/E) Equations
• Newton–Euler is a vector-based approach. 
• For planar motion, each free body provides up to three scalar equations (two force + one moment). 
• Force equations always use the center of mass acceleration. 
• Moment equations can be taken about any point and involve mass moment of inertia. 
• These equations relate forces/reactions to accelerations at a specific instant. 

Work–Energy (W/E) Equation
• The work–energy equation is a scalar equation derived from Newton–Euler via path integrals. 
• It is expressed using kinetic energy, potential energy, and work done. 
• It is useful for relating changes in speed to changes in position. 
• A system approach is recommended. 
• Including multiple bodies helps treat internal forces as workless. 

Impulse–Momentum (L.I.M & A.I.M) Equations
• Impulse–momentum equations are vector equations derived from time integration of Newton–Euler. 
• For planar motion, they provide up to three components. 
• They are useful for relating changes in velocity to time. 
• A system approach is recommended, especially when momentum is conserved. 
• They are commonly used with coefficient of restitution to solve impact problems.
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Discussion - Newton-Euler Equation - 3 Special Forms 
of Euler’s Equation where                          = 0

1. If you choose A to be the center of mass, G. 

[pg. 298 content]

2. If you choose A to be a fixed point on the body, O. 

3. If you choose a point A which has an acceleration vector that is parallel to             . 

Picking one of these 3 locations will simplify our problem, it is recommended to do this as often as possible.
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Discussion – Work/Energy Equation for Rigid Bodies

The point P in the above equation for K.E. can be any point on the rigid body:
• However, typically we pick one of the two, since it makes the equation above simpler:

[pg. 329 content]

1. Center of Mass, G, for the body. Equation reduces to:

2. A fixed point, O. Equation above reduces to:

• Can be the instant center of the body, we will typically do this
• Need to use Parallel Axis Theorem, since its not center of mass, G
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Impulse-Momentum Equations for Planar Rigid Bodies

[pg. 341 content]

• LIM and AIM for Planar Rigid Bodies (lectures 32-33)
• Where A is a fixed point on the body or center of mass
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Mass Moment of Inertia of Commonly Used Objects
and when to use Parallel Axis Theorem (P.A.T.)

3. When do I use P.A.T.? -> What point are you evaluating?

[pg. 303-304 content]

2. Note: These values below are presented in reference to G. 
• If you are not using your Euler’s Equation in terms of G, you will have to use Parallel Axis Theorem (P.A.T.)

1. Often times you will reference a table such as below and get your I_G.  
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[pg. 324]
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[pg. 338]
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