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Ans:
vB = 5.33 m>s
N = 694 N

*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.

k � 50 N/m

200 mm

200 mm

A

B

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

(Vg)A = mghA = 5(9.81)(0.2) = 9.81 J

(Vg)B = 0

At A and B, the spring stretches xA = 20.22 + 0.22 - 0.1 = 0.1828 m and 
xB = 0.4 - 0.1 = 0.3 m respectively. Thus, the elastic potential energies in the 
spring at A and B are

(Ve)A =
1
2

 kxA
2 =

1
2

 (50)(0.18282) = 0.8358 J

(Ve)B =
1
2

 kxB
2 =

1
2

 (50)(0.32) = 2.25 J

Conservation of Energy. 

TA +  VA =  TB +  VB

1
2

 (5)(52) + 9.81 + 0.8358 =
1
2

 (5)vB
2 + 0 + 2.25

vB = 5.325 m>s = 5.33 m>s Ans.

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

ΣFn = man;
  

N + 15 = 5 a5.3252

0.2
b

       N = 693.95 N = 694 N Ans.




