Negotiating the Turns
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A roller coaster car has a mass of 200-kg.  At position A on the track, the car has a speed of 12 m/s.  


























(a) What centripetal force is needed at point A?  (2880 N)














(b) If the speed at point A is instead 20 m/s, what centripetal force is needed?  (8000 N)














(c) Draw the free-body diagram for the car at point A. Since the weight of the is 1960 N, what must the normal force be?  (9960 N)   





A child, M = 35.0 kg swings on a cable (R = 7.00 m) from a platform to the ground, 4.00 m below.  Assuming the child’s initial velocity is zero, at the platform,





(a) Use conservation of mechanical energy to calculate the speed of the child at the bottom of the swing (8.85 m/s):























(b) Draw the free-body diagram for the child at the bottom of the swing:  


























(c) What centripetal force is necessary for the child to swing through this position? (343 N)























  


(d) What is the tension in the cable at the bottom of the swing? (735 N)











Solving Circular Motion Problems OR How I Learned to Stop Worrying and Love Circular Motion





Draw a free body diagram showing all the forces acting on the body.  Remember, you should NEVER label a centripetal force on a free body diagram, since it is the net sum of radial forces acting on the object. 





You may be dealing with three dimensions here, but don’t panic.  Identify the plane of the object’s path, and break forces into components that are within the plane, and components that are perpendicular to the plane.





The forces perpendicular to the plane of the circular path are balanced.  (F( = 0





The sum of the radial forces (forces parallel to the radius) is your centripetal force.  














The sum of the tangential forces (forces tangent to the circular path of the object) cause speeding up and slowing down.











Get busy solving for stuff.





� EMBED Equation.3  ���





� EMBED Equation.3  ���





A 1500-kg car moving on a flat, horizontal road negotiates a curve, as shown in figure show.  The radius of the curve is 35.0 m, and the coefficient of static friction between the tires and the dry pavement is 0.500.  


(a) Draw the free-body diagram for the car on the car shown below:  














				          (b) Calculate the Fg and the normal force.  

















(c) The car is going so fast, it is on the verge of sliding.  Solve for this maximum static friction force available to help the car make the turn. (7350 N)

















(d) What is the maximum speed at which this car can safely negotiate the turn? (13.1 m/s)

















(e) If the car is traveling with a speed of 10.0 m/s along this curve, what static friction force is needed to keep the car on the road? (4290 N)








A pilot of mass m = 72.0 kg executes a loop-the-loop as shown in the figure below.  In this maneuver, the aircraft moves in a vertical circle of radius 2.70 km at a constant speed of 225 m/s.  (a) On the figure, sketch the free-body diagram for the pilot at the bottom of the loop, and at the top of the loop:  





               TOP                                            BOTTOM


























(b) What centripetal force is necessary for the pilot/jet to make this loop-the-loop at this speed?  (1350 N)


























What is the force that the seat exerts on the pilot at  (c) the top of the loop, and (d) the bottom of the loop. (644 N, 2060 N) 
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