© 2016 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

*14-68.

The 5-kg collar has a velocity of 5 m/s to the right when it is
at A. It then travels down along the smooth guide.
Determine the speed of the collar when it reaches point B,
which is located just before the end of the curved portion of
the rod. The spring has an unstretched length of 100 mm
and B is located just before the end of the curved portion of
the rod.

SOLUTION

Potential Energy. With reference to the datum set through B the gravitational
potential energies of the collar at A and B are

(Vo = mghs = 5(9.81)(0.2) = 9.811
(Vo =0

At A and B, the spring stretches x4 = V0.2% + 0.22 — 0.1 = 0.1828 m and
xg = 0.4 — 0.1 = 0.3 m respectively. Thus, the elastic potential energies in the
spring at A and B are

1 1
(V)a =~ kx}y = 5(50)(0.18282) =0.83587

2
1., 1 5
Vg = Eka = 5(50)(0.3 ) =2257

Conservation of Energy.

TA+ VA: TB+ VB

1 1
5(5)(52) +9.81 + 0.8358 = 5(5)1% +0+ 225

vg = 5325m/s = 533 m/s Ans.

Equation of Motion. At B, I, = kxz = 50(0.3) = 15 N. Referring to the FBD of
the collar, Fig. a,

5.325?
SF, = may; N+15=5( 0> )
N = 693.95N = 694 N Ans.
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k=50 N/m

Ans:
vg = 533 m/s
N = 694N
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