
PHYSICS 
OF FUN



89 SIX FLAGS DRIVE, QUEENSBURY, NY 12804
WWW.SIXFLAGS.COM



WHAT YOU WILL NEED:
 Pencils
 Reference table
 Altitude finder
 Stopwatch
 Calculator

Grade Level: 9th – 12th 
Introduction:

A theme park is an excellent demonstration of physics principles. These investigations will give you the 
chance to demonstrate your knowledge of physics.

The class will divide into two working groups of two to four students. You will work with your team to collect 
the data with which to answer questions. When you have the data needed, write your individual answer to 
each question in your packet. (Answers are not to be a group effort).

Some measurements will be crude but make them as accurate as possible.  You should explain the method 
used when guesstimating measurements.
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OMIT this page GRADE this page

Flashback Coaster #1
This page considers the drop from rest.

1. What is the vertical drop?

2. What should your velocity be at the base of the drop?

3. What is your velocity at the base of the drop?

4. How long did it take you to travel the drop?

5. From #2, what should your acceleration be?

6. From #3, what is your acceleration?

7. How much acceleration is robbed from the system during the drop?

8. What is the coefficient of friction during the drop?

* Note - Flashback 1 or Steamin’ Demon 2; Not Both *
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Flashback Coaster #2

This page considers the loop portion.

1. What force or forces do you feel at the top of the loop?

2. Draw a free-body diagram of the forces acting on you at the bottom of the loop.

3. Draw a free-body diagram of the forces acting on you at the top of the loop.

4. Assuming the loop is a circle (which it is not) what minimum speed must the Demon maintain at the 
top of the loop to prevent riders from falling out?

* Note - Flashback 2 or Steamin’ Demon 3; Not Both *
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FLASHBACK COASTER #2
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Canyon Blaster
This page considers the center (full) horizontal circle in the set of three horizontal spirals. Note: the center spiral 
appears to have just enough drop to overcome friction and is, therefore, negligible.

Gather the following data about the circle of interest.

TRACK LENGTH m

RADIUS m

TIME TO TRAVERSE s

1. What is the centripetal force applied to you by the track?

2. How many G’s did you pull in the circle?

3. While in the circle, did you feel more force into your seat or against the outside wall of the car?

4. Why is the track banked?
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CANYON BLASTER



OMIT this page GRADE this page

Comet #1
This page considers your trip up the first hill.

Complete the following data table

AVG MASS OF STUDENT HEIGHT OF FIRST HILL

TIME UP FIRST HILL ANGLE OF FIRST HILL

1. How long is the first lift hill?

2. Calculate your average speed up the first lift hill.

3. What is your potential energy at the top of the first lift hill?

4. How much work was needed to move you up the first lift hill?

5. What force was used to move you to the top of the first lift hill?

*Note – Steamin’ Demon 1 or Comet 1; Not Both *
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COMET #1
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Comet #2
This page considers the apex of the first camelback.

1. What is the vertical drop from the top of the first hill to the 
apex of the first camelback?

2. What should your kinetic energy be?

3. What should your velocity be?

4. What is your velocity?

5. What is your kinetic energy?

6. How much energy did you lose during this part of the ride?
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COMET #2
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Comet #3

1. What is the vertical difference between the first hill’s top and the first switchback?

2. What should your kinetic energy be if the track were friction free?

3. What is your kinetic energy after accounting for energy losses due to the track?

4. What is your speed at the switchback?

5. Given that the diameter of curvature of the switchback is 16.46 m, what is the centripetal force applied 
to you by the track?

6. How many G’s do you pull in the switchback?
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Comet #4
This page considers the braking at the end of the ride.

1. What is the train’s velocity at the breaking point?

2. How long does it take the train to stop?

3. How many G’s do you pull while stopping?

4. The numbers never lie, but comparing the G’s pulled in the switchback to the G’s pulled while braking, 
which seemed greater?
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COMET #4
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Flying Trapeze #1

1. What is the length of the chain at rest?

2. What is the vertical difference between the upper arm and the swing chair at full rotation?

3. What horizontal distance is the chair pushed to the side?

4. At what angle is the chair pushed to the side?

5. Diagram the relationship between mg, Fc, and FT.

6. What centrifugal force is felt by the riders?
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FLYING TRAPEZE #1
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Flying Trapeze #2

1. What is the ride’s radius at rest?

2. What is the length of the chain at rest?

3. What is the vertical difference between the upper arm and the swing chair when at full rotation?

4. What horizontal distance is the chair pushed to the side?

5. What is the ride’s radius at full revolution?

6. What is the ride’s period of revolution?

7. What centrifugal force is felt by the riders?
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FLYING TRAPEZE #2
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Greezed Lightnin’ 

1. What force or forces do you feel at the top of the loop? 

2. Draw a free body diagram of the forces acting on you at the bottom of the loop.

3. Draw a free body diagram of the forces acting on you at the top of the loop.

4. What minimum speed must the ride maintain at the top of the loop to prevent riders from falling out?
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GREEZED LIGHTNIN’
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High Divers #1

Answer questions 1 & 2 via Energy Considerations & your “Protractor Elevation Device”.

1. What is the height of the highest platform relative to the water’s surface?

2. With what velocity does the diver hit the water’s surface?

Answer questions 3 & 4 via classic free fall calculations.

3. How long does it take the diver to fall to the water’s surface?

4. What is the height of then platform relative to the water’s surface?

5. With what velocity does the diver hit the water’s surface?
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High Divers #2

Use your answer from the High Divers #1 Q#2 for this page.

1. What is the momentum gained by the diver during the fall?

2. If the diver stops in 2.4 m of water, what is his/her acceleration rate during the stop?

3. If the pool were, your only water supply and you drink eight 8 oz glasses of water each day, how many 
days’ supply of water is in the pool?

13

HIGH DIVERS #2
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Grand Carousel

TRIAL 1  
(OUTER HORSE)

TRIAL 2  
(INNER HORSE)

DISTANCE FROM CENTER

PERIOD OF ROTATION

1. YOUR VELOCITY

2. CENTRIPETAL FORCE ACTING ON YOU

3. What effect did changing your location have on centripetal force?

4. If you are near the center of the Grand Carousel, explain how you would throw a ball to a partner on 
the outside edge.

5. If the output of the engine is 25 HP, calculate the work required to turn the Grand Carousel once.
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GRAND CAROUSEL
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Sasquatch #1 - Drop Side

1. What distance are you dropped?

2. What is the total potential energy of a student at the top (using the bottom of the drop as the zero-
reference)?

3. What is the maximum velocity of the student (before the ride begins braking at the second green 
bar down from the tan section)?

4. Where does the rider feel the most force on the ride?

5. If the cart weighs 1700kg (9 riders and 1000kg cart) and we assume there is no friction, making 
acceleration gravity, what force is needed by the brakes to stop the riders?
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SASQUATCH #1 - DROP SIDE
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Sasquatch #2 - Shot Up Side

These questions are applied to a single rider, average mass = 70.0 kg

1. What potential energy does a rider gain when shot up?

2. Assuming the lifting thrust is applied for 2/3 of the shot upwards, what force is applied to the rider?

3. How much of the rider’s mechanical energy is absorbed during the first bounce?

4. Which is greater - the force to launch a rider or the force to stop a rider during the first bounce?
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Screamin’ Eagles

1. What is the radius of this ride while running with the tiller in center position?

2. What is the period of this ride?

3. Calculate the centripetal force on a rider when the tiller is in center position.

4. When the tiller handle is pushed all the way to the left, what effect does the additional force have 
on the motion of the ride?

5. Draw a force-body diagram of the forces on a rider when the tiller is pushed all the way to the left.
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SCREAMIN’ EAGLES
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Sky Ride

1. Two support towers are in the walking area near the High Diver’s pool.  How far apart are these towers?

2. How long does it take a car to travel between these two towers?

3. What is a car’s velocity?

4. How long is the ride’s cable?

5. If being a physics student in the park is demonstrated by carrying something related to Physics Day 
while on this ride, how many physics students do you pass while on the ride?  Non-physics 
students?

6. If the attendance today is estimated to be 2600 and question #5 is a statistically accurate sampling, 
how many physics students attended today?

7. Consider the roof on the Grist Mill located just left of the ride when you first leave loading. How 
many shingles are on the side facing you when you start the ride?  Explain your estimating process.
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SKY RIDE
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Extreme SuperNova

WEIGHT OF EMPTY RIDE C ARRIAGE 63,606 N RADIUS OF SWING

MAX HEIGHT DURING SWING PERIOD OF SWING

1. Define “the most thrilling moment of the ride.”

2. When do you experience this moment?  Describe both the pendulum and rider carriage positions 
and directions.  Include a force-body diagram.

3. Assume the pivot bearing to be nearly friction-free and calculate the maximum velocity of the rider 
carriage (when it is going full speed).  Where does this maximum velocity occur?

4. Consider this ride to be a pendulum.  Estimate gravity for this park.

5. Using your answer from #4 and the accepted value for gravity, estimate the coefficient of friction 
for this ride.
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Water Tube Rides
Activity:  Place an X next to the tube ride used for this page.

RIDE USED RIDE NAME RIDE LENGTH (M)

Black Cobra 112

Twister Falls 84

Blue Typhon 80

1. What is the tube’s vertical drop?

2. What would a person’s velocity be at the end of the tube if the tube were friction free?

3. What would a person’s acceleration be during the ride if the tube were friction free?

4. What is a person’s ride time?

5. What is a person’s actual velocity at the end of the tube?

6. What is a person’s actual acceleration during the ride?

7. How much acceleration was lost during the ride?

8. What was the coefficient of friction between the person and the tube?
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WATER TUBE RIDES
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Lumberjack Splash Wave Pool

Activity: You will examiner waves in Lumberjack Splash Wave Pool.

1. How long is one wavelength?

2. What is the period of a wave?

3. What is the velocity of a water wave in the wave pool?

4. What is the total volume of water in the wave pool?

5. If the wave pool were your private pure H2O source after a catastrophic aquifer event, 
how many day’s supply would there be for yourself and 4 of your closest friends if you 
were to continue to drink the eight 8 oz glasses of water per day as recommended by the 
FDA?
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LUMBERJACK SPLASH WAVE POOL


