Physics Day at
Cedar Point Lab
Packet

Group #:

Names of Group Members:



Instructions for the Cedar Point Laboratory

1. Each group must bring a watch that indicates sex;andaddition to minutes.

. Students will form into groups of 3-5 people. Eagcbup will be responsible for
the physics kit issued to them.

. All data and calculations must be recoradedthe handout You mustshow all

work for your calculations.

4. The labs are due when you board the bus for the relhome.

5. Bring extra money for personal costs, such as food.

. Each group is expected to bring all work materigigsh as pen/pencil, calculator,
etc. Be sure not to take backpacks on the riddsver leave personal items
unattended.

. Attendance will be taken as you board the busseginbing around 8:00 a.m.
You must be on the bus and ready to leave St. Fat@:15 a.m. The busses
will leave as soon as attendance is taken. Welgalle without you if you are
late, so try to get to school early.

. You must be back at the busses by 6:00 p.m. Wkbeilleaving as soon as
attendance is taken. This will give us an arrivale of between 7:30 p.m. and
8:00p.m.

. Dress is casual, but you are representing St. rarido obscene/objectionable

shirts will be permitted.

10.The chaperones are to be respected and obeyddimatesl.

11.Any behavioral problems will result in proper ddtens, demerits, or worse

issued when we arrive home.

12.1n case of serious rain, complete the rides that gan (the ones that are still

running). Your group will also be given the pac&ktuestions to answer that the

students not attending Cedar Point were given.



Non-Looping Roller Coasters

You must completene of the following two rides for this section (ciectide chosen):

The Gemini

The Magnum

Measurements:

Your mass = kg
(Hint: the weight of a mass of 1 kg on the earth’surface is 2.2 Ib so take your
weight and divide it by 2.2 to get your mass in kg)

Length of train = nfhint: length of car x number of cars)

o

Angle of rise (first hill)q =

Time for first car to reach top of first hill = S
Time for train to pass point at top of first hill = S
Time for first car to travel down first incline = S

Time for train to pass point at bottom of firstl kil S



Height of first hill = m (show work belp

h=D" (sinQq sinQ5)

D= m _ eyeto ground height
sin(Q2- Qy)
G = °
q2 = Bl 92 h
R~

Ride the coaster sitting on one or both hands. cbles your_apparent weiglfheavier,
normal, lighter) at the following positions.

Explain each of your answers by drawing Free BodyaBrams for each position.

At A, just before descending

At B, about halfway down

At C, bottom of the curve

Calculations (Show all work):

1. What is your potential energy (in Joules) at thedbthe first hill?
Ugrav = Mgh



. What power (in watts) is done to get yopi the first hill?
work _ mgh

time time

Power =

. What is the length (along the track) of the firdtt fon the way up)?

. What average force (directed along the track) exlue get you up the first hill?
Work = Fd

. Calculate the component of your weight along tlodine (mgsing).

. Compare the answers in Questions 4 and 5. Dedoolvethis answer is related
to how the train moves up the hilqnhstant speed, speeding up, slowing down,
etc)

. From your measurements, calculate the speed dfeimeat the top of the first
hill.



8. From your measurements, calculate the speed dfdimeat the bottom of the first
hill.

9. Calculate the average acceleration of the traitherway down the hill.

10. Use conservation of energy to find the speed ofrtia at the bottom of the
track.

11. Compare your answers in 8 & 10 and explain theltesu



Looping Roller Coasters

The Corkscrew

Measurements:
Your mass = kg
Length of train = m
Time for train to pass point at top of first hill = S
Time for first car to travel down first incline = S
Time for train to pass point at bottom of firstl kil S
Height of first hillH, = m (show work below)
D= m : .

h=D" (s!an SinQz) eyeto ground height
Q.= ° sin(Q2- Q)
Q= °
Height of loopH; = m (show work below)

6, A6 |N
Q~——1

D= m
G = °




Because the Corkscrew is such a short ride, itnsat impossible to get good
acceleration readings with an accelerometer, so @ugoing to use the next best thing:
your hands. Ride the coaster sitting on one ohlhainds. Describe your apparent
weight(heavier, normal, lighter)at the following positions.

Explain each of your answers by drawing Free BodjaBrams for each position.

At B, just before descending

At about halfway down




Observations / Calculations:

1. What is your potential energy (in Joules) at thedbthe first hill?
Ugrav = mgh

2. Use your measurements to calculate the speed trfaineat the top of the first
hill?

3. Use your measurements to calculate the speed tfdineat the bottom of the
first hill?

4. Use conservation of energy to find the speed abtitm of the first hill and
compare this answer with Question 3.

5. Use conservation of energy to calculate your speédide top of the vertical loop.



6. Study the corkscrew part of the ride. Do the lobgge different heights? If so,
explain why the ride had to be adjusted this wshich loop has the largest
radius?

7. The Corkscrew was built and put into operation9@@. If Cedar Point is open
130 days a year, estimate how many people haverrittee Corkscrew through
the 2006 season. Explain the steps in your estmat



Your Group Must Complete the Following
Miscellaneous Ride:

Demon Drop



Demon Drop

On the Demon Drop, the rider boards the passeraggeappoint A. The pod then travels
with roughly constant speed from A to just belownpd and then is brought to rest at
point B. It then moves horizontally from B to Cdais dropped from point C. Between
C and D the pod and passengers are essentiallgafiafi. The pod then follows the
circular path of radius R from points D to E. dtthen decelerated between E and F and
comes to rest at point G.

Measurements:

Measure the following distances: Measure the ¥ahg times:
Ato B: m time from A to B: S
CtoD: m time from C to D: S

Ride the ride sitting on one or both hands. Deseiyour_apparent weightheavier,
normal, lighter)at the following positions.

While ascending the tower:

When sitting still at point C:

In freefall between points C and D:




Calculations:

1. Calculate your average speed between points A andigs.
_ distance

& time

2. Draw a Free Body Diagram showing the forces aaimgou on the way up.

3. Using your measured distance between points C arwlbulate the time for the
freefall section. Compare this value with the eayou measured and explain any
differences.

1
X = Xg + Vot +§at2

4. Make and completely label Free Body Diagrams for:

a) the freefall section

b) the braking section



