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*Problem 13-96

The forked rod is used to move the smooth particle of weight W around the horizontal path in the

shape of a limacon r = a + bcosé. If 9= ct?, determine the force which the rod exerts on the particle
at the instant t = t,. The fork and path contact the particle on only one side.

Given:
W=2Ib
a=2ft
b=1ft

rad
c=05—
2
S
t1 =1s
=322 ft
97°27
S
Solution: t=1 0 = c'[2 g = 2ct g =2c

Find the angel yusing rectangular coordinates. The path
is tangent to the velocity therefore.

X = rcos(@) = (a)cos(e) + bcos(<9)2 X' = [—(a) sin(@) - 2bcos(¢9)sin(<9)]€
y = rsin(@) = (a)sin(@) + %bsin(w) y' = [(a)cos(@) + bcos(29)]6’
w=60- atan(xl:) w = 80.5410 deg

Now do the dynamics using polar coordinates

r=a-+ bcos(e) r = —bsin(e)H r = —bcos(e) 92 - bsin(e)é"

Guesses F=11Ib FN =11b

Given  F - Fycos(y) = (ﬂjw vare)  Fnsinly) (ﬂ)(r-- ~o?)

9 g9

F
(F j = Find(F,FN)  FN = 0.26661b F =0.16301b
N



