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Kinetics  of a Rigid Body



Planer Kinetics of a Rigid Body

Impulse and Momentum

Linear Momentum

L = mvG

Angular Momentum

HG =   IG ω
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Impulse and Momentum

Translation

Translational motion

(rectilinear or curvilinear)

ω = 0

L=mvG , HG=0

HA= (d)(mvG)



Planer Kinetics of a Rigid Body

Impulse and Momentum

Rotation about a Fixed Axis

L=m vG , HG=IG ω

HO=IGω +rG(mvG)

since  vG = rGω

HO=(IG + mrG
2)

ω

HO=IOω
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Impulse and Momentum

General Plane Motion

L=mvG , HG=IG ω

HA =IGω + (d)(mvG)



Planer Kinetics of a Rigid Body

Impulse and Momentum

Principle of Linear Impulse and Momentum
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(vG)1 and (vG)2 are the velocity vectors of the   

center of mass at t1 and  t2 respectively.
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Scalar components for motion along   x and y axes are:
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Impulse and Momentum

Principle of Angular Impulse and Momentum
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Conservation of Linear Momentum

Conservation of Angular Momentum

(IGω)1 =   (IG ω)2 and   ( IOω)1 =   (IO ω)2

2)( Gvvm m)( 1G 
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