Chapter 6: 
Circular Motion and Other

Applications of Newton’s Laws
6.1 Newton’s Second Law Applied to Uniform Circular Motion
In section 4.4 we found that the centripetal acceleration (ac) of an object moves at a constant speed in a circular path has a magnitude:  
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This acceleration is directed toward the center of the circle. 
By applying Newton’s second law along the radial direction – the value of the net force causing the centripetal acceleration is:
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· This force is directed toward the center of the circle, thus it is called a centripetal force.
· The centripetal force is not a new kind of force, i.e., it can be gravity, friction, etc.

Example 6.2

A small object of mass m is suspended from a string of length L. The object revolves with constant speed v in a horizontal circle of radius r, as shown in following figure. (Because the string sweeps out the surface of a cone, the system is known as a conical pendulum.) Find an expression for v.
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Example 6.3

A ball of mass 0.500 kg is attached to the end of a cord 1.50 m long. The ball is whirled in a horizontal circle as shown in the following figure. If the cord can withstand a maximum tension of 50.0 N, what is the maximum speed at which the ball can be whirled before the cord breaks? Assume that the string remains horizontal during the motion.
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Example 6.4

A 1 500-kg car moving on a flat, horizontal road negotiates a curve. If the radius of the curve is 35.0 m and the coefficient of static friction between the tires and dry pavement is 0.500, find the maximum speed the car can have and still make the turn successfully.
Example 6.5

A civil engineer wishes to design a curved exit ramp for a highway in such a way that a car will not have to rely on friction to round the curve without skidding. In other words, a car moving at the designated speed can negotiate

the curve even when the road is covered with ice. Such a ramp is usually banked; this means the roadway is tilted toward the inside of the curve. Suppose the designated speed for the ramp is to be 13.4 m/s (30.0 mi/h) and the radius of the curve is 50.0 m. At what angle should the curve be banked?
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Example 6.6

A pilot of mass m in a jet aircraft executes a loop-the-loop. In this maneuver, the aircraft moves in a vertical circle of radius 2.70 km at a constant speed of 225 m/s. Determine the force exerted by the seat on the pilot (A) at the bottom of the loop and (B) at the top of the loop. Express your answers in terms of the weight of the pilot mg.
Try to solve these problems (1, 5, 9) page (172)
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