
SPSP 312

Torque and Angular Acceleration
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1. 
A thin rod, mass M and length L, is pivoted on a fixed axis at one end and falls due to its own weight. Find an equation for the angular acceleration of the rod when it is at the angle , in terms of M, L, g, and .
[image: image2.wmf]  L  

  x  


2. 
The same thin rod is used, and it is horizontal (=90°) at the time we are considering. There is a mass M equal in size to the mass of the stick at a distance x from the axis along the rod. 

(a) Predict/guess: For what value of x will the angular acceleration be the largest?


at x = 0


between 0 and L but closer to 0


at x = L/2


between 0 and L but closer to L


at x = L

(b) Find the angular acceleration in terms of M, L, g and x.

(c) If L = 1.0 m and M = 3.0 kg, find the angular acceleration for the value of x given below. (each team will have a different value of x.)

Table 1 Group A: 0.1m and Group B: 1.0m,        

Table 2 Group A: 0.2m and Group B: 0.9m,       

Table 3 Group A: 0.3m and Group B: 0.8m,      

Table 4 Group A: 0.4m and Group B: 0.6m,                     

Table 5 Group A: 0.5m and Group B: 0.7m,        

Table 6 Group A: 0.35m and Group B: 0.65m

Table 7 Group A: 0.25m and Group B: 0.75m

(d) Challenge: Determine analytically the value of x that will provide the maximum angular acceleration.
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