Kinematic Equations
Vp=Va T Q X Ipja + (Vo/a)xyz

ap=a, T QX rpy+ QX (QXrp,n) +2Q X (Vpa)xyz T (Apia)xyz

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

va=0 rpa =+/1.25% 4 2.252 — 2(1.25)(2.5) cos(180 — 0) i
a,=0 (Ve/a)xyz = (Vera)xyz 1

Q=owaek (ap/a)xyz = (Ap/a)xyz i

Q= aapk

Motion of slider block P

rpi = (1.25 cos 8i + 1.25 sin 6j)

v, = @pp X Ipp = (6k) X (1.25cos 0 i+ 1.25sin 8 j) = (—7.5sin8 i + 7.5 cos 6 j)
agp = 0 (constant mgp)

ap = app X Ipp —(©7pp)(Ipa)

ap =0k X (1.25cos @i+ 1.25sin8 j) — 62(1.25cos B i + 1.25sin 8 j)

ap=(—45cos@i—45sin0 j)

Solving for (Vp/a)xy, and ®ag

Vp=Va T Q X rpa+ (Voa)yyz

(=7.5sin@i+ 7.5c0s0j) =0+ wsek X \/1.252 +2.25%2 — 2(1.25)(2.5) cos(180 — 0)i + (Vp/a)xy, i

(=7.5sin 6@+ 7.5c0s 6 j) = wap y/1.252 + 2.25% — 2(1.25)(2.5) co5(180 — 6)j + (Vpa)sys i

(VP/A)xyZ =—-75sin8

oar = (7.5 cos 0)/,/7.8125 — 6.25 cos(180 — ) counterclockwise

Solving for (pa)xy, and aag

ap=a, T QX rpy+ QX (QXrp,n)+2Q X (Vpa)xyz T (apia)xyz



(—45cos 0 i — 455sin 0 j) = 0 + oxek X /7.8125 — 6.25 cos(180 — 0) i +

[(7.5 cos 8)/,/7.8125 — 6.25 cos(180 — 6) ]k x

[(7.5cos 0)/4/7.8125 — 6.25 cos(180 — O)k X /7.8125 — 6.25 cos(180 — ) i ]

+2 [(7.5 cos 9)/\/7.8125 —6.25c05(180 — B)k X —7.55In B i + (Ap/a)xyrd

(—45c0s 0 i — 455sin 0 j) = aap/7.8125 — 6.25 cos(180 — ) j

— (56.25 (cos 9)"2/\/7.8125 —6.25c0s(180 — 0) i

— (112.5cos B sin 9)/\/7.8125 — 6.25¢c0s(180 — 8)j + (Ap/a)xy A

(Ap/a)xy. = (56.25 (cos 6)"2/\/7.8125 — 6.25c0s(180 — 8) — 45cos 6

aag= [(—45sin 9)/\/7.8125 —6.25c0s(180 —6) ] + [(112.5c0s65sinB)/(7.8125 — 6.25 cos(180 — )]



