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CONSCIOUS COMMUTING

As you ride to Six Flags Great America be conscious of some of the PHYSICS on the way.

A.

STARTING UP THINGS TO MEASURE:
As the bus pulls away from a stop sign, find the time it takes to go from rest to 20 miles
per hour.

You will have to put someone up front to help.
t= seconds

THINGS TO CALCULATE: ALWAYS SHOW EQUATIONS USED AND SUBSTITUTIONS

1. Convert 20 miles per hour to meters per second. V =
(1.0 MPH = 0.44 meters/second)

2. Find the acceleration of the bus. a=
3. Using your mass in kilograms and Newton's Second Law, find the average forward force
on you as the bus accelerates from rest:
F=
4. Is this force greater or less than the force gravity exerts on you (your weight)?
5. Calculate the force-factor that you felt.
force calculated (question 3) N

force-factor = = =
weight N

(PLEASE NOTE: The force-factor has no units.)

THINGS TO NOTICE AS YOU RIDE:
1. As you start up, which way do you FEEL thrown (forward or backward)?

2. If someone were watching from the side on the road, what would that person see
happening to you in relation to the bus?

3. How can you explain the difference between what you feel as the bus starts up and what
the observer sees? (You may want to use the idea of FRAMES OF REFERENCE).



Conscious Commuting-Cont'd

B. GOING AT A CONSTANT SPEED - THINGS TO NOTICE

1.

2.

Describe the sensation of going at a constant speed. Do you feel as if you are moving?

Are there any forces acting on you in the direction you are moving?
Explain what is happening in terms of the principle of inertia.

C. ROUNDING CURVES - THINGS TO NOTICE

1.

If your eyes are closed:

a. How can you tell when the bus is going around a curve?

b. What do you feel when you are seated facing forward?

c. What do you feel when you are seated with your back against the side of the bus?
Before the bus starts around a curve, concentrate on a tree or a building that is directly
in front of you. From the law of inertia, you know that your body should continue
straight ahead unless an unbalanced force acts on it. See if you can sense the force
that causes you to go around the curve.

a. What is the direction of the force?

b. If the turn was tighter (smaller radius) how would the force be different?

c. How is this force applied to your body: (a) the friction of the seat, (b) your seat
mate, (c) the wall, (d) the arm of the seat or (e) a combination of these? Explain.

Many of the rides in the amusement park involve going around curves. Be prepared to
compare what you are feeling on the bus with sensations on the rides. Predict some
differences you expect to feel.



SENSING SENSATIONS & FORCE FACTORS

> <O

FORCE FACTOR:

Here you are in a chair. Show the size and direction
of the force the chair is exerting you.
On what part of your body is this force exerted?

Here you are standing up. Show the size and
direction of the force the ground is exerting on you.
On what part of your body is the force exerted?

Here you are lying on the ground. Show the size and
direction of the force the ground is exerting.

Here you are upside down and strapped into a chair.
Show the size and direction of the force that keeps
you from falling out. What is exerting this force and
on what part of your body is it exerted?

Based on your answers to the previous questions,
how could you tell what position you were in if your
eyes were closed?

A force factor enables you to express the size of a force
you are experiencing as a multiple of your weight.
Remember, your weight is the force, mg, that is exerted
on you by gravity.

TO CALCULATE A FORCE FACTOR, divide the force being applied to a person or object by
the normal weight of that person or object.

Force being applied

Force Factor =
Weight



EXAMPLES OF HOW TO USE A FORCE FACTOR

When you are experiencing a force factor:

EQUAL to 1, you feel NORMAL. RIGHT NOW you feel a force on your seat exactly equal to
your weight as the seat supports you.

GREATER than 1, you FEEL HEAVIER than normal and feel pressed into the chair. In reality,
the chair is pressing up on you, which you interpret as being pushed down.

LESS than 1, you FEEL LIGHTER than usual and can feel as if you are almost lifting out of the
chair. This is how you feel when an elevator starts down suddenly.

At a given point on aride, everyone, regardless of mass, experiences the same force factor.
On a certain ride a 50-kg girl is being pushed with a force of 1500 Newtons.

(@) What force-factor is she experiencing?
If we round g off to 10 m/sec? she weighs 500 Newtons.

Force factor = Force being applied = 1500 newtons = 3
Weight 500 newtons

(b) If her friend weighs 120 pounds, what force in pounds is her friend feeling?
They will feel the same force-factor. This time, the number given is the person’'s weight.
Her normal weight is 120 pounds, but she is experiencing a force-factor of 3 and is
therefore feeling a force of 3 times her normal weight. The force on her must be 3 x 120
pounds = 360 pounds.

YOUR TURN, SHOW YOUR WORK

An 80-kg boy is on aride where he is feeling a force of 2000 Newtons.

(&) What force factor is he experiencing? Force Factor =

(b) What force is his 500-newton girl friend feeling? Force felt = newtons

If your answers were a force-factor of 2.5 and 1250 newtons, you've got it!!



Why is the first hill of the
American Eagle the highest?

Why isndét the operator of the American Eagl e c¢
passengers?
Describe the sensations you experience while r

point(s) do you experience a sensation of weightlessness?

Why do the heights of successive Ahillso decre
end of the ride?

When do you think you have the greatest speed during the ride?

When is your speed the least during the entire ride (not including being at rest at the start
and finish)?

List the forms of energy that are utilized by the American Eagle.

Why is aroller coaster, such as the American Eagle, like a simple pendulum?
Use the diagram above and record the following:

____ Maximum speed _____ Maximum kinetic energy
Minimum speed Minimum Kinetic energy

Maximum potential energy Weightless sensation
Minimum potential energy Heavy sensation



10.

11.

12.

Some roller coaster enthusiasts claim the first roller coaster car offers the most thrilling
rides; others insist that the last car provides the biggest thrills. Discuss the merits and
disadvantages of both positions. Be sure to explain your answers thoroughly based on the
physics involved.

Describe where the American Eaglebds track
roller coaster track.

List as many safety features as you can that are used in the American Eagle.



What is the direction of the force of the track when a car moves along the first incline?

When the train is at the bottom of the first vertical circle, will the supporting feet for the
vertical circle push up or down when the train is at point A? Answer the same question
from point B. Please support your answers.

Compare the radius of the first vertical loop of BATMAN The Ride to the first vertical circle
of Iron Wolf. Does each vertical circle have the same radius. Explain any differences. Did
you experience the same sensation for both vertical loops?

From point C to point D, the heartline, and the path your heart traces through space, follow
a parabolic path. Why di dndt Idoklke apargbiola? Whats
did this section fAfeel |ikeo?

It has been said that one can easily lose their shoes during this ride. Where would this
most likely happen? If you were to lose your shoes on this ride, where would you place a
shoe catcher along the ground?

Explain why a person riding in the middle row might be less dizzy after the ride than a
person riding in the front row?

Wit hout touching the fan, can you make the
your hands. Please explain your answer.

Position yourself along the walkway between the first vertical circle and the zero "g" roll
section of Batman. Listen to the sound of the train as it travels down the first big hill
through the vertical loop and then through the next vertical loop. Is the frequency of the
sound due to the train's motion changing pitch? Please explain.

What is the maximum height of BATMAN The Ride? Calculate the speed of the ride at its
lowest point.

an



10. Use the diagram on the previous page and record the following:

Maximum speed Maximum Kinetic energy
Minimum speed Minimum kinetic energy
Maximum potential energy Weightless sensation

Minimum potential energy Heavy sensation



10.

11.

12.

13.

CHUBASCO

Can you keep your cup from spinning as the ride turns?

If so, how?
What happens as you spin the barrel faster?

Does the motion of the ride from inside the barrel look the same as it does watching it from
the side?

To spin faster you should spin your cup (clockwise) (counterclockwise).
Draw a top view of the patch of a non-spinning cup.

Do you feel more force on your body if you turn the cup clockwise, counter-clockwise, or let
it freewheel? Do accelerometer readings correspond to what you feel?

If you don't turn the wheel, does the distribution of bodies (mass) in your cup make any
difference in your accelerometer readings? Yes or No. If yes, what is the difference?

What would be the effect if the cups did not sit on the small platform?
What is the number of people who can ride Chubasco at one time, or during one cycle?

The maximum number of people who can ride Chubasco in one hour is 650. How many
complete rides, or cycles, does Chubasco make per hour?

How much time does it take to complete one full cycle?

The actual ride lasts 2 minutes, 30 seconds. The rest of the time is used for loading and
unloading passengers. How much time does it take to load and unload passengers each
cycle?

The large platform travels at a rate of 4 revolutions per minute. So the smaller platforms
complete four large circles every minute. Calculate the distance the smaller platforms
travel each minute.

(Hint: Find the circumference of the path the small platforms travel. The

circumference is equal to the distance one platform travels each revolution.
So to find the distance traveled during one minute, or 4 revolutions, multiply
the circumference by 4.)



CHUBASCO

14. Each of the small platforms travel at a rate of 4 revolutions per minute. Calculate the
distance each barrel travels in one minute.

15. Before the ride begins to move, see how fast you can spin the cup. Let one or two
people spin the cup as fast as they can. Assign one person as timekeeper. The
timekeeper will wait until the spinners get the cup moving at a good speed and begin
timing for one minute. This can be done by choosing one large item that can be seen in
the distance as a reference point. Then count the number of times you see the reference
point. This is the number of revolutions made.

16. Each cup has a diameter of 7 ft. Using the speed you just determined, calculate the
distance you traveled in one minute



COLUMBIA
CARQUSEL

Describe the motion of a passenger on a carousel horse. A sketch may be used.

Is a person on a moving carousel horse moving with a constant speed? Explain your
answer.

Which passengers seem to be moving faster; those on outer horses or those on inner
horses?

Determine the circumference of the outer ring of horses. This may be done by measuring
the distance between the support poles of two adjacent horses and multiplying this
distance by the total number of spaces between horses.

Determine the time required for one rotation of the carousel. This time is called the period
of rotation.

Calculate the linear speed of a passenger on an outer horse by dividing the circumference
of the ring by the period of rotation.

Repeat questions 4 and 5 for the inner ring of horses.

Compare your answers to question 6 and 7. Did you answer question 3 correctly?



Why is the first hill of the Demon the highest
Why isnét the operator of the Demon concerned

Describe the sensations you experience while r
point(s) do you experience a sensation of weightlessness?

Why do the heights of successive fAhillsodo and |
beginning to the end of the ride?

When do you think you have the greatest speed during the ride?

When is your speed the least during the entire ride (not including being at rest at the start
and finish)?

List the forms of energy that are utilized by the Demon.
Why is aroller coaster, such as the Demon, like a simple pendulum?

Use the diagram above and record the following:

____ Maximum speed ____ Maximum Kinetic energy
____ Minimum speed ____Minimum Kkinetic energy
___Maximum potential energy ____Weightless sensation

Minimum potential energy Heavy sensation



