
Kinematic Equations 

vP = vA + Ω ൈ rP/A + (vP/A)xyz 

aP = aA + Ωሶ ൈ rP/A + Ω ൈ ሺΩ ൈ rP/Aሻ + 2Ω ൈ (vP/A)xyz + (aP/A)xyz 

 

Motion of Moving Reference Motion of P with respect to moving reference 

vA = 0    rP/A = ඥ1.25ଶ ൅ 2.25ଶ െ 2ሺ1.25ሻሺ2.5ሻ cosሺ180 െ  ሻ iߠ

aA = 0    (vP/A)xyz = (vP/A)xyz i 

Ω = ωAEk   (aP/A)xyz = (aP/A)xyz i 

Ωሶ  = αAEk 

 

Motion of slider block P 

rP/B = ሺ1.25 cos ࢏ߠ ൅ 1.25 sin  ሻܒߠ

vp = ωBP ൈ rP/B = ሺ6࢑ሻ ൈ ሺ1.25 cos ߠ ࢏ ൅ 1.25 sin ߠ ࢐ሻ = ሺെ7.5 sin ߠ ࢏ ൅ 7.5 cos ߠ ࢐ሻ 

αBP = 0 (constant ωBP) 

aP = αBP ൈ rP/B –(ω2
BP)(rP/A) 

aP = 0k ൈ ሺ1.25 cos ߠ ࢏ ൅ 1.25 sin ߠ ࢐ሻ െ 6ଶሺ1.25 cos ߠ ࢏ ൅ 1.25 sin ߠ ࢐ሻ  

aP = ሺെ45cos ߠ ࢏ െ 45 sin ߠ ࢐ሻ 

 

Solving for (vP/A)xyz and ωAE 

vP = vA + Ω ൈ rP/A + (vP/A)xyz 

ሺെ7.5 sin ߠ ࢏ ൅ 7.5 cos ߠ ࢐ሻ = 0 + ωAEk ൈ ඥ1.25ଶ ൅ 2.25ଶ െ 2ሺ1.25ሻሺ2.5ሻ cosሺ180 െ  ሻܑ + (vP/A)xyz iߠ

ሺെ7.5 sin ߠ ࢏ ൅ 7.5 cos ߠ ࢐ሻ = ωAE ඥ1.25ଶ ൅ 2.25ଶ െ 2ሺ1.25ሻሺ2.5ሻ cosሺ180 െ  xyz i(vP/A) + ܒሻߠ

(vP/A)xyz = െ7.5 sin  ߠ

ωAE = ሺ7.5 cos ሻ/ඥ7.8125ߠ െ 6.25 cosሺ180 െ  ሻ counterclockwiseߠ

 

Solving for (aP/A)xyz and αAE 

aP = aA + Ωሶ ൈ rP/A + Ω ൈ ሺΩ ൈ rP/Aሻ + 2Ω ൈ (vP/A)xyz + (aP/A)xyz 

 

 



ሺെ45cos ߠ ࢏ െ 45 sin ߠ ࢐ሻ = 0 + αAEk ൈ ඥ7.8125 െ 6.25 cosሺ180 െ   +  ሻ iߠ

ሾሺ7.5 cos ሻ/ඥ7.8125ߠ െ 6.25 cosሺ180 െ   ሻ ]k ൈߠ

[ሺ7.5 cos ሻ/ඥ7.8125ߠ െ 6.25 cosሺ180 െ ሻk ൈ ඥ7.8125ߠ െ 6.25 cosሺ180 െ   [ ሻ iߠ

+2 [ሺ7.5 cos ሻ/ඥ7.8125ߠ െ 6.25 cosሺ180 െ ሻk ൈ െ7.5ߠ sin ߠ ܑ + (aP/A)xyzi 

ሺെ45cos ߠ ࢏ െ 45 sin ߠ ࢐ሻ =  αAEඥ7.8125 െ 6.25 cosሺ180 െ   ሻ jߠ

െ ሺ56.25 ሺcos θሻ^2/ඥ7.8125 െ 6.25 cosሺ180 െ   ሻ iߠ

െ ሺ112.5 cos θ sin θሻ/ඥ7.8125 െ 6.25 cosሺ180 െ  xyzi(aP/A) +  ܒሻߠ

 

(aP/A)xyz = ሺ56.25 ሺcos θሻ^2/ඥ7.8125 െ 6.25 cosሺ180 െ ሻ െ 45cosߠ  ߠ

 

αAE = ሾሺെ45 sin ሻ/ඥ7.8125ߠ െ 6.25 cosሺ180 െ ሻ ]  +  [ሺ112.5ߠ cos θ sin θሻ/ሺ7.8125 െ 6.25 cosሺ180 െ θሻ] 


