Wonderland Assignment

Name:                   ____________________________________
Group Members: ____________________________________

A. Horizontal and Vertical Circles :  

For this assignment you may analyze either the ride Wilde Knight Mares or Sol Loco. Circle the ride you have choosen. If these rides are not available on the day use another ride
1.  Watch the ride and find the period of the ride at maximum speed

2. Estimate the radius of the ride.  (Explain how you get your value.)

3.  Calculate the centripetal acceleration of the ride (Use 
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4.  Use your accelerometers to measure the acceleration of the ride 

a)  when it is rotating in a horizontal plane? (Use the horizontal accelerometer)

b)  when it is rotating in a vertical plane? (Use the vertical accelerometer)

i)
Take two measurements at the top and bottom of the vertical circle.

ii)
Draw a diagram of your accelerometer and show the position of the spring and weight.

5.  How does your readings compare with the predited values?

B. More Circles:  For this assignment you must analyze the ride Swing of the Century.

1.  Watch the ride from the ground. Make all estimations for a swing at the outermost suspension point from the center of the suspension platform.   Estimate, with acute estimation faculties, the radius of the suspension platform, and the length of the cable that suspends the swing from the platform(explain any extraordinary methods you use to achieve these values ). When the ride is at maximum speed, determine the period of revolution, and the angle the swing cable makes with the vertical.  Draw a diagram that illustrates the appearance of the ride while it is in rotation.  Mark as many of the above measurements as possible on the diagram.

2.  Using the measurements from step 1, determine the actual radius of the circle subscribed by a person on the outermost swing while the ride is in motion.  Estimate the centripetal acceleration of the swing.

3.  On the ride use the horizontal accelerometer to measure the centripetal acceleration.  Compare this value with the calculated value in step 2.  Are they the same within reasonable limits? 

4.  Draw a free body diagram of the forces acting on a 60 kg rider on the swing?  Use the information from step 3 to determine the average tension in the cables supporting the swing.  

C. Drop Zone: 


 Data : The mass of each passenger carrying unit is 1220 kg.



The power rating of the lift motor for one car on the ride is 90kW.
For items 1 to 8 all calculations and measurements can be made from the ground.

1.  Determine the height of the ride. __________________________

2.  What is the free fall height? ________________________

3.  Time to raise the cars from bottom to top ________________________.

4.  Free fall time: _________________________________.

5.  Braking time _________________________________
6.  Energy:  (show work to do caculations)

Estimate the total energy needed to raise one car and passengers to the top of the tower:

Estimate the power rating of the motor needed to provide the energy

Determine the efficiency of the motor used to raise the cars:

7.  Use two different methods to determine the speed of the cars at the instant free fall ends.

Uniform acceleration equations:

Conservation of Energy

8.  Calculate the average braking force on each car by any method. 

9.  Use the vertical accelerometer  on the ride to determine:

the acceleration as you are lifted up __________________

the acceleration during free fall _______________________

the maximum acceleration during braking ________________

is the acceleration constant during braking________________

10.  Describe the force you feel on your seat during 

the ride to the top ________________________________________

free fall ________________________________________________

braking ________________________________________________

11. This ride uses Lens law to provide braking. Describe how it works  and comment on its choice for this ride.

D. Roller Coaster: You must analyze completely one roller coaster that has a vertical loop.  This might be either Dragon Fyre, the Bat or Sky Rider or another ride if all of these three are unavailable.. Circle the ride you have choosen.

The analysis is in two parts:  

Part 1:  Answer the questions that follow. Be sure to include all measurements and calculations that you did to obtain your answers. For each coaster assume the mass of 1 car is about 700 kg)

1.  What is the change in height from the top of the first drop to the bottom of the first drop?

2.  Calculate the change in potential energy  as the coaster makes the first drop.

3.  a)  Assuming no loss in energy due to friction, calculate the theoretical speed at the bottom of the first drop.

b)  Make a measurement of  the speed in (a), by using a stopwatch to time the time for a section of the coaster to travel by the bottom of the drop.

c)  Explain why the answers to (a) and (b) are not the same.

4. a) Determine the change in height from the top of the first drop to the top and bottom of the first vertical loop. Make a sketch to illustrate your answer.

.  

b)  Assuming no loss in energy, calculate the theoretical speed of the coaster as it goes through the top and bottom of the loop.

c)  Make a measurement of  the speeds in (b), by using a stopwatch to time the time for a section of the coaster to travel by the top and bottom of the loop

5.  a)  Estimate the radius of the loop.  (Assume it is perfectly circular).


b)  Calculate the actual centripetal acceleration of the coaster at the top and the bottom of the loop. (Use v2/r)


c)  Measure the acceleration of the coaster at the top and bottom of the first loop using the vertical accelerometer.  Compare your answer in (c) to (b)  Explain any differences.


d)  What is the minimum acceleration needed to make the loop?  Use this to calculate the minimum speed needed at the top of the loop to make the loop?  Compare this with the speeds determined in question 4. 


d)  Draw a free body diagram of the forces acting on a rider at the top and the bottom of the first loop.  Use these to calculate the support forces acting on a 100 kg  rider at both the top and bottom of the loop.  Remember that it is these support forces that you feel as "apparent" weight.

Roller Coaster: 

Part 2:  Make a profile of the ride from part 1.  A profile means to take the ride and draw it to scale stretched out on one long two dimensional sheet.  On the profile include:

· the height above the station ( i.e. where you get on the ride) at various key points (i.e. dips and high points in the ride).

· the speed of the ride at the same points as above.

· if possible, the  accelerations either estimated or measured ( if estimated indicate clearly how you made your measurements) at the same points as above .

· an estimation of the total length of the ride.

  You will probably find it useful to lay the profile out on a L O N G piece of paper. 

On the profile indicate the following positions:

SYMBOL 168 \f "Symbol" \s 12 \h
the highest hill on the ride

SYMBOL 168 \f "Symbol" \s 12 \h
where the ride is going the fastest?

SYMBOL 168 \f "Symbol" \s 12 \h
where on the ride were you lifted off your seat. Explain why this happens.
