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This apparatus begins moving in a horizontal circle and then swings into a vertical circle.

For ease of analysis consider only those times when the apparatus is moving with a constant speed.

A qualitative look at what is going on.

1.
While the device is whirling horizontally think of the forces acting on the passenger and name them on the diagram below in the form F by A on B, for example, your weight is

 F by Earth on You.  Also draw in a vector to represent the direction of the resultant of these forces. 




2.
What can you say about the vertical component of the reaction force by the seat on the passenger and the force of gravity?


_______________________________________________________________________

3.
What is creating the horizontal component of the reaction force?


_______________________________________________________________________

Now consider the motion when the device is vertical.

4.
For each position show all the forces acting on the 

rider.  Remember that the sum of all the forces must 

be in the direction of the acceleration of the rider.

In every case, this will be towards the centre of 

the circle. 

5.
With a stop watch and knowing the radius of the 

circular motion, calculate the speed and centripetal 

acceleration of the passenger.

Radius (r) =8.1m (from axle to seat.),  v = 2r/T, a = v2/r


______________________________________________


______________________________________________


______________________________________________

6.
Assume a value for the mass of the passenger, m =      kg,

now calculate size of the resultant force on the passenger, using  F = ma


_________________________________________________________________________


_________________________________________________________________________

7.
Using your answer to Q’n 8 and the value of the weight force (W = mg), determine the size of the reaction force by the seat on the passenger in the top position and in the bottom position.  Remember you are upside down at the top. Hint: Draw a force diagram.


Top: _____________________________________________________________________


_________________________________________________________________________


Bottom: __________________________________________________________________


_________________________________________________________________________

8. Do your calculations suggest that a rider would be apparently weightless at the top of the flight?

9. What does it mean in terms of forces if the rider feels nearly weightless at the top of the flight?

10. What does it feel like to be a rider going through the bottom of the circle? Explain this feeling in terms of the forces on the rider.

Extension:

11.
Now the apparatus is about half way on its way to a vertical circle. The force of gravity is shown.  Remember that the resultant force must be in the direction of the acceleration.  Show the reaction force of the seat on the person at both the top and bottom of the circle.







