Force 4
Tipler Ch 5: 1-5, 18, 25, 38, 32
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1987M1.  An adult exerts a horizontal force on a swing that is suspended by a rope of length L, holding it at an angle ( with the vertical. The child in the swing has a weight W and dimensions that are negligible compared to L.  The weights of the rope and of the seat are negligible.  In terms of W and, determine

a.   
the tension in the rope;
b.   
the horizontal force exerted by the adult.
The adult releases the swing from rest. In terms of W and ( determine

c.  
the tension in the rope just after the release (the swing is instantaneously at rest);
d.  
the tension in the rope as the swing passes through its lowest point if its speed is 


v=[2gL(1-cos()]1/2 .
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1984M1.  An amusement park ride consists of a rotating vertical cylinder with rough canvas walls. The floor is initially about halfway up the cylinder wall as shown above. After the rider has entered and the cylinder is rotating sufficiently fast, the floor is dropped down, yet the rider does not slide down.   The rider has mass of 50 kilograms,  the radius R of the cylinder is 5 meters, the angular velocity of the cylinder when rotating is 2 radians per second, and the coefficient of static friction between the rider and the wall of the cylinder is 0.6.

[image: image3.png]



a.
On the diagram below. draw and identify the forces on the rider when the system is rotating and the floor has dropped down.
b.
Calculate the centripetal force on the rider when the cylinder is rotating and state what provides that force.
c.
Calculate the upward force that keeps the rider from falling when the floor is dropped down and state what provides that force.  
d.
At the same rotational speed, would a rider of twice the mass slide down the wall?  Explain your answer.

