
Chapter 4: Particle Kinetics Homework

Homework H.4.T

Given: Rigid arm OA (having length L and having negligible mass) is pinned to ground at end
O. A particle of mass M is attached to end A of OA. At instant “1”, a pellet P (having a mass of
m) strikes the stationary particle A with a speed of vP1 in the direction shown below in the figure.
At the end of a short time interval impact, P sticks to A.

Find: Determine the angular speed of arm OA immediately after P sticks to A.
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Problem IV-19 
Rigid arm OA (having length L and having negligible mass) is pinned to ground at end O. 
A particle of mass M is attached to end A of OA. At instant “1” a pellet P (having a mass 
of m) strikes the stationary particle A with a speed of vP1 in the direction shown below in 
the figure. At the end of a short time interval 
impact, P sticks to A. 

a) Draw a free body diagram (FBD) of the 
system made up of particles A and P during 
impact. Recall that P and A are particles 
(i.e., the physical dimensions of these two 
bodies are negligible). Based on your FBD, 
provide argument that supports the claim 
that the angular momentum for system AP 
of about O is conserved during impact. 

b) Determine the angular speed of arm OA 
!2  immediately after P sticks to A. 
Consider using the angular momentum 
equation. 

 
 
 
 
Use the following parameters in your analysis: ! = 36.87° , L = 5 ft ,mg = 2 lb , 
Mg = 10 lb and vP1 = 120 ft / s .  
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Use the following parameters in your analysis: � = 30�, L = 4 ft, mg = 8 lb, Mg = 12 lb and
vP1 = 150 ft/s.
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