ALTERNATE ASSIGNMENT TO THE 

OAC Dynamics Field Trip to Canada's Wonderland

Part 1:

a) With respect to a roller coaster, describe a Vertical Klothoid Loop.

b) Explain why designers of roller coasters use a Klothoid Loop instead of a perfectly circular vertical loop.

c) Use the data below about a Klothoid loop to answer the following questions:

Data:
radius at the top of a loop: 7.45 m 

          radius at the bottom of a loop: 13.62 m

At the top of the loop a vertical accelerometer held by a student reads 1.4 g's

a)
Draw a diagram showing the accelerometer and the position of the weight on the spring.

b)
Determine the speed of the student at the top of the loop.

c)
Assuming no loss in energy calculate the speed of the student at the bottom of the loop

d)
Determine the apparent weight of the student at the bottom of the loop.

e)
Was the student apparently weightless at the top of the loop. Explain your answer.

Part 2:

Using a horizontal accelerometer measure the heights of various strategic points on the school. Draw a profile of the school as it faces East from North to South.

Part 3:

Make reasonable estimates to answer the following Fermi Questions:

(
List any assumptions you used

(
Show the mathematical steps you followed

(
Round off your answer

1.
Estimate the volume of fluids consumed by an average human being in her/his lifetime.

2.
How many atoms wear off during one rotation of a car tire?

3.
Determine the cost of gasoline (in dollars) to drive a car a distance equivalent to the distance between the earth and the sun.

Part 4:

An experiment: Use the track with the vertical loop in it to perform the following experiment.

Determine the acceleration of a ball bearing rolling on the track as a function of track angle.

Use an experimental value determined by using photogates and the computer program ball.

Make measurements of the radius of the vertical loop and:

a)
calculate the minimum speed needed to make the loop

                       b) calculate the minimum initial starting height needed to achieve this speed

c) verify this minimum height experimentally.

d) explain any discrepancies between part b and part c.

