
PHYS 211 Discussion Rotational Dynamics/Statics Session 10 

Walking the Plank 

A uniform horizontal beam 8 m long is attached by a frictionless pivot to a wall.  

A cable making an angle of 37o, attached to the beam 5 m from the pivot point, 

supports the beam, which has a mass of 600 kg.  The breaking point of the cable 

is 8000 N.  A man of mass 95 kg walks out along the beam.  How far can he walk 

before the cable breaks? 
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Leaning Pencil 
 

A picture below shows a pencil with its sharpened end resting against a smooth 

vertical surface and its erase end resting on the floor.  The center of mass of the 

pencil is 9 cm from the end of the eraser and 11 cm from the tip of the lead.  The 

coefficient of static friction between the eraser and floor is m = 0.80.  What is the 

minimum angle q the pencil can make with the floor such that it does not slip? 
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A cylinder of mass M and radius R is in static equilibrium as shown in the 

diagram.  The cylinder rests on an inclined plane making an angle q with the 

horizontal and is held by a horizontal string attached to the top of the cylinder 

and to the inclined plane.  There is friction between the cylinder and the plane.  

What is the tension in the string T? 

q
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Weight on Stick 
 

One end of a uniform meter stick of mass 0.25 kg is placed against a vertical wall.  

The other end is held by a lightweight cord making an angle q = 20o with the 

stick.   A block with the same mass as the meter stick is suspended from the stick 

a distance 0.75 m from the wall.  Find the tension in the cord and the frictional 

force between the stick and the wall. 
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Review: Rolling Spool 
 

 

A spool with outer radius R and inner radius r rolls without slipping on a 

horizontal surface. The inner part may be approximated as a uniform cylinder 

(radius r) of mass m. The two rims may be thought of as disks (of radius R) and 

mass M each. Total mass is m + 2M. 

 

The spool is pulled by a rope of tension T wrapped around the inner radius as 

pictured. What is the acceleration of the center of mass of the spool? 

 

 

 


