Elementary Dynamics Example #6: (2D Motion, Normal & Tangential Components)

Given: R=200 (ft), d =12 (ft) kK
at B: v=35 (mph); v=15 (ft/s*) i
Find: v, and a, in ft/s and ft/s® using

normal and tangential components.

Solution: N1 ‘ | - /.,EK B
Velocity: A e 100 (ft) - --,L/d' -
v:{35ﬂ}{ 1 hr }[5280.ft}z513 () = |[v.=513e (5 v
hr || 3600 sec I mi ~ ~ 0
Acceleration:
2 2
a,=v=15 (ft/s’) an=v—=51‘3 ~13.1756 ~13.2 (ft/s”)
o 200

a,=15¢,+13.2¢, (ft/s*)] = |la,|=+/a’ +a ~19.9649~20.0 (fi/s*)

Aside: Since the motion at B is circular,

d=RO = v=d=RO = |0=v/R~0.257 (rad/s)

a,=v=d=R6O = |0=v/R~0.075 (rad/s®)
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