
Chapter 3: Moving Reference Frame Kinematics Homework

Homework H3.G

Given: A crane is moving to the right with a constant speed of vC and is rotating about a vertical
axis with a constant rate of ⌦. The boom is being raised at a rate of ✓̇ with ✓̇ changing at a rate
of ✓̈.

Find: Determine the acceleration of end P of the boom.
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Problem III-29 
Given: A crane is moving to the right with a constant speed of vC = 0.5 ft/sec and is 

rotating about a vertical axis with a constant rate of ! =1.5 rad/sec. When " = 
36.87°, the boom (having a length of L = 20 ft) is being raised at a rate of 

   
!! = 0.6 rad / sec  with  !!  increasing at a rate of    

!!! = 1.2 rad / sec2 . Pin O for 
the boom is located at a distance of d = 4 feet from the rotation axis of the 
crane. 

 
Find:  For the position described above, 

a) find the angular velocity vector of the boom OP. 
b) find the angular acceleration vector of the boom OP. 

c) evaluate the vectors  aO , 
  
vP /O( )rel

, 
  

aP /O( )rel
 and   r P /O  in the 

following equation for the acceleration of point P: 
 

  
aP = aO + aP /O( )rel

+! " r P /O + 2# " vP /O( )rel
+# " # " r P /O( )  

Note that you are NOT asked to evaluate the right hand side of this 
equation for  aP . 

For this problem, use an observer attached to the boom and with a moving set of xyz 
coordinate axes also attached to the boom, as shown in the figure below. XYZ are fixed 
axes. 
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Use the following parameters in your analysis: vC = 0.5 ft/s, ⌦ = 1.5 rad/s, ✓ = 36.87�, ✓̇ = 0.6
rad/s, ✓̈ = 1.2 rad/s2, L = 20 ft and d = 4 ft.
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