Elementary Dynamics Example #10: (2D Motion, Radial & Transverse Components)

Given: 8 =w=10 (rad/s) ... constant
r(6)=1+0.5cos(26) (ft)
Find: v, and a, in ft/s and ft/s® using
radial and transverse components at
6 =30 (deg) .
Solution:
Velocity:
: :K:E(H 0.5¢c05(20)) =0.5(sin(26))(26)
V=V e +V,€e, dt dt
=—0sin(20) ~ —8.66025 ~ —8.66 (ft/s) |
V, =r6=(1+0.5c05(26))(10) = (1.25)(10) =12.5 (ft/s)

v,=-8.66¢, +12.5¢, (ft/s)

|V, | =V’ +V> ~15.2069 ~15.2 (ft/s)| (tangent to the cam surface)

Ve’
¢= tanl(v—al = tan‘l(12 Zj 55.3 (deg) )

v()gﬂ Vv oe
-

Acceleration:

g:('r'—réz)gr+(ré+2r'9)ge

dr

" %(—ésin(ze)) =—0sin(20)- 9(cos(29))(29) =-26%cos(26)

ZEero

a, =i —r6°=-207cos(20)-1.25(10% ) = ~225 (ft/s’)

a,=ro+2i0=0+(2(-8.66025)(10)) = —173.205 ~ —173 (ft/s’)

a, =-225e, —173¢, (ft/s?)
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