[image: image1]
At the beginning of Scenic Railway the carriages are pulled up the slope by a cable at a steady speed.   The spacing of the timbers in the structure enables the determination of angle of the slope and the distance up the slope.

Going up the slope

The diagram below shows three of the forces acting on the carriages.  Friction is ignored at this stage.
1. What is the component of the weight force acting down the slope? mg sin 180 or mg cos 180 ?
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2.
What is the size of the Tension exerted by the cable on the carriages?


__________________________________________________________________________
3.
Measure the time the carriages take to cover 3 or more sections of track.  Each section = 2.9 m

__________________________________________________________________________

4.
Use the data from Q’n 3 to calculate the speed of the carriages. 


__________________________________________________________________________

5.
Use your answers to some of the questions above to determine the power being delivered by the engine that is on the end of the cable.  (Hint: Power = Rate of Energy Supply

Power = Work Done / (Time taken) = Force x Disp / Time = Force x Vel)

__________________________________________________________________________


__________________________________________________________________________

12.
What is the advantage of the first slope being long and not steep?


__________________________________________________________________________

The first Big Dip

At the top before the first big dip, the carriages are traveling quite slowly.  The spacing between the vertical posts is 2.8 m.

6.
Measure the time across three sections and calculate the speed at the top


__________________________________________________________________________


__________________________________________________________________________

7.
In the first big dip the carriages fall through a vertical distance of 9.8 m.  Ignoring air resistance and friction, how fast will the carriages be traveling at the bottom of the dip.


__________________________________________________________________________


__________________________________________________________________________


__________________________________________________________________________

8.
The dip can be considered as part of circle.  The radius of the dip is about 70m.  Calculate your centripetal acceleration as you go through the dip.


__________________________________________________________________________


__________________________________________________________________________

9.
One the diagram below, draw,


i)
Your acceleration vector as you pass through the lowest point.


ii)
Your Weight force, labelled F by Earth on You


iii)
The Reaction force, labelled F by Seat on You


For the force vectors consider the point of action, comparative size and direction.
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10.
Describe what you feel as you go through the dip


__________________________________________________________________________


__________________________________________________________________________

11.
Use the diagram in Q’n 9 to explain your answer to Q’n 10

__________________________________________________________________________


__________________________________________________________________________


__________________________________________________________________________

12.
As the roller coaster goes through a dip, which of the two cars, front or back, will be the faster or will they have the same speed?  Explain your answer.


__________________________________________________________________________


__________________________________________________________________________


__________________________________________________________________________

Reaction – Force by track on carriage





Mg - Force by Earth on carriage





Tension – Force by cable on carriage





180





2.9 m








