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MEAM 535
Relationship between Velocities and

Accderationsin A of Two Pointsfixed to B

e PointsP and Q fixedto (in) B

e Oisapointfixedin A

e Position vectorsfor Pand Q in Aare
denoted by p and g

e Veocitiesfor Pand QinA
A A
AP =P AQ_"dq
dt dt
e Accelerationsfor Pand QinA
A P A Q
AP = ANV g d Y
dt dt
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MEAM 535
Veocitiesof Pand Q

Trianglelaw of vector addition for
points P and Q

q=p+r
Differentiate both sides
Adq _ Adp N Adr
dt dt dt

Substitute definitions of velocities

Velocitiesfor Pand Q in A

AyQ=AP LA B"
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MEAM 535
Accderationsof P and Q

e Velocitiesfor Pand Q inA

AyQ=A,P LA B

Vv + W™ I

e Differentiate both sides

A A A
d—?(AVQ):d—?(AVP)+d—?(AWB' r)
AQ :AaP+E( ) ¥ Adr
dt dt
e Accelerationsfor Pand QinA
AaQ:AaP+-+ AyB - (A B- )

tangential
acceleration

&

L, __-'."

centripetal (normal)
acceleration
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MEAM 535
Relationship between Velocities and
Accderationsin A of Points described in B

e Point Pfixedto (in) B
e Point Q moving in B (but easily
described in B)
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MEAM 535
Veocitiesof Pand Q

Trianglelaw of vector addition for
points P and Q

q=p+r
Differentiate both sides
Adq _ Adp N Adr

dt dt dt

Substitute definitions of velocities

Velocitiesfor Pand Q in A

A = Avp+.+ AW r
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MEAM 535

Velocity and Acceleration of QIin B

e Point Q moving in B has position vector
sinB

s=QQ
e Velocity, acceleration

B B
~ds_B,,Q B,Q :_d(BVQ)
dt dt
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MEAM 535
Accderation of Pand Q

e Veocitiesfor Pand Q inA

AyQ = AP+ B\yQ £ AWB ¢

e Differentiatein A
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MEAM 535

AZQ AP BQ, -+ ApB (AWBr r)+ oAwB - ByQ

tangential

acceleration acceleration

Specia case:r =0

AaR=AaR +BaR+2A\B - B\Q

Accderation of Pand Q

centripetal (normal)

Coriolis
acceleration
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