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INFORMATION

Individual riDe Restrictions
Canyon Blaster - Must be 48” tall to ride.
Canyon Cars - Must be 54” tall to be a driver, 42” tall to be a passenger.
Fun House - Must be 48” tall to ride.
Extreme Ride Theater - Must be 48” tall to ride.
Sand Pirate - Must be 42” tall to ride.
Sling Shot - Must be 48” tall to ride.

No eating or drinking while on rides. You must keep your hands and
arms in the ride at all times. You must remain seated at all times during the ride and hold on.

Safety Notice
Students are not required to ride any ride that makes them uncomfortable.  If you do not want to ride a 
particular ride, you may excuse yourself from that ride.  Each student will be responsible for getting the missing 
data from other students.  Please wait in the assigned area for the group to complete the ride.

Posted Park Warning
Pregnant women and individuals who have experienced the following medical conditions should not ride: 
Seizures, back injuries, neck injuries, arthritis, dizziness, motion sickness, claustrophobia, high blood pressure, 
heart condition, pace maker, stroke or other serious medical condition.  Individuals are prohibited from riding 
if they are intoxicated or under the influence of drugs that impair their mental or physical abilities.  Safety bars 
may cause injury to individuals who are large/tall.  You assume risk of injury when you ride.  Not responsible for 
lost or broken property. 
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THE WORDS OF PHYSICS

Acceleration - How fast speed and/or direction change.  The acceleration due to gravity is 9.8 meters/second².  The rate of 
change of velocity.

Air Resistance - Force of air pushing against a moving object

Centrifugal - Centrifugal (“center-fleeing”) force refers to the same phenomenon as centripetal force, but is the force 
experienced by a circling object as observed from the rotating frame of reference.

Centripetal Force - A push or pull that makes an object move in a curved path.  Its direction is towards the center of the 
object’s path.  A force which keeps an object moving in a circular path.  Its direction is towards the center of the object’s rotation.

Force - Any sort of  push or pull. F=ma

Friction - A force from surrounding materials that pushes or pulls on objects when you try to move them.  A force that opposes 
motion.  Friction causes roller coaster rides to slow down.  Friction results from the rubbing of one surface against another.  Air 
resistance is one kind of friction.

Gravity-g - The acceleration due to gravity is 9.8 meters/ second².

G Force - One g equals the gravitational pull at the surface of the earth.  A  force of 2 g’s means a force acting on an object is 
equal to 2 times its weight.

Heart Rate - The number of times in a minute the human heart beats.  Routinely taken by counting the number of beats for 15 or 
30 seconds then multiplying by 4 or 2 to determine beats per minute.

Inertia - The tendency of matter to remain at rest or move at a constant speed in a straight line.  An object at rest tends to 
remain at rest, and an object in motion tends to stay in motion in a straight line unless acted upon by an outside force.

Kinetic Energy - The energy of motion.  The faster you go, the more you have.  An object cannot speed up or slow down 
unless a force pushes or pulls it through some distance.  Roller coaster rides get kinetic energy from the conversion of gravitational 
potential energy.  A moving object cannot slow down unless its kinetic energy is changed into some other kind of energy.  In roller 
coaster rides, kinetic energy is converted into gravitational potential energy as the cars climb up a hill and into heat from friction 
between the car and the track.  The total of the kinetic energy and potential energy in a coaster tends to remain the same. K.E.=mv²

Mass - The quantity of matter that a body contains, not dependent on gravity and therefore different from but proportional to 
its weight.  A property of any object.  The more mass an object has, the harder it is to accelerate it.  The mass of the earth causes 
gravity.

Momentum - A kind of moving inertia that tends to keep moving objects going in the same direction.  Momentum is the mass 
of a body multiplied by its velocity.  Momentum (mass x velocity) tends to remain the same.  The product of a body’s mass and 
velocity.  M=mv

Period - Motion that exactly repeats itself in regular time intervals.

Potential Energy - (Gravitational)-The amount of energy of position above the surface of the earth.  The higher an object is, 
the greater the gravitational potential energy it has relative to the surface.  The energy of a body or system derived from position 
or condition rather than motion.  P.E.g-mgh

Speed - The distance an object travels in a given time. S=d/t

Velocity - The speed of an object in a particular direction. V=d/t in a given direction.
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Gut Feelings at the Park

Use the best measuring device of all, your body.  Your body is equipped with highly sensitive measuring 
devices used to measure acceleration.  You are a “natural accelerometer”.  Below is a data table to help 
you read your “natural accelerometer”.

DIRECTION OF 
ACCELERATION:

Upward

Downward

Forward

Backward

Left or Right

Physics Term:

Vertical

Vertical

Longitudinal

Longitudinal

Lateral

Gut Feeling:

You feel pressed into your seat. (The greater •	
the acceleration the more  squished you feel.)

You feel like you are rising out of your seat.•	
Your stomach feels like it’s in your throat.•	
You may feel queasy.•	

You feel pushed back in your seat.•	
Your head and shoulders may swing backward.•	

You feel pushed forward against the safety •	
harness.
Your head and shoulder may lurch forward.•	

You slide sideways across the seat.•	
Your shoulder may be pressed against the side •	
wall or your ride partner.
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FORMULAS

Distance, Speed, Velocity, Acceleration
Speed = distance/time								       S=d/t
Velocity = Distance/time in a given direction					     v=d/t + direction
Acceleration = final velocity-beginning velocity
		  final time-beginning time
All distances are measured in meters.

Potential and Kinetic Energy
Potential Energy = mass x gravity constant x height (above the earth)		 P.E.g=mgh
Kinetic Energy = (mass x velocity squared) divided by 2			   K.E.=mv
			               						              	          2

Force, Momentum, Weight, Gravity
Force = mass x acceleration							       F=ma
Gravity = 9.8 meters/second²							       g=9.8m/s²
Weight = mass x gravity							       W=mg
Momentum = Mass x Velocity							      M=mv

Metrics
1000mm = 100cm = 10dcm  1m = .1dkm = .01hm = .001k

Pythagorean Theorm
In a right triangle the sum of the squares of the sides is equal to the square of the hypotenuse.

EX.	 side 1		  hypotenuse
	 side 2		  (side1)² + (side 2)² = hypotenuse               
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FUN FACTS

Try to find the answers for the following questions while you are at the park. You will need to ask people
about some questions, and some you can figure on your own.

1. 	 How much area does Adventuredome cover?
	 __________________ sq. kilometers.

2. 	 How much water is circulating in the Rim Runner and waterfalls?
	 __________________ liters

3. 	 How tall is the tallest waterfall?
	 __________________ m

4. 	 How many square meters of pink glass is used?
	 __________________ sq. m.

5. 	 How tall is the tallest mountain peak?
	 __________________ m

6. 	 How tall is the central dome?
	 __________________ m

7. 	 What is the diameter of the central dome?
	 __________________ m

8. 	 How long is the large walking circle “loop”?
	 __________________ m

9. 	 How long is the small “loop”?
	 __________________ m

10. 	 How long is the flume (water channel) on the Rim Runner?
	 __________________ m

11. 	 How long is the track on the Canyon Blaster?
	 __________________ m
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INVERTER

Complete While Standing in Line
1. 	 At what point on the inverter is the greatest amount of potential energy achieved?

2. 	 How long does it take for the Inverter to make one complete rotation at top speed?

3. 	 What is the distance traveled during the rotation of maximum speed?

4. 	 What is the maximum number of people who can ride at one time?

5. 	 Estimate the mass of a full load of people. Show your work.

6. 	 Make a sketch and locate all pivot points on the ride.

On & After the Ride
1. 	 In what direction is the force pushing your body while going forward?

2. 	 In what direction is the force pushing your body while going backward?
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CANYON BLASTER

Complete While Standing in Line

1. 	 How long does it take for the roller coaster to complete one circuit?

2. 	 Calculate the length of one car. What is the length of the entire train?

3. 	 If you double the size of the wheels on each car what would happen to the axel?

4. 	 What is the speed at points A & B. There are radar guns step up at these stations.
	 A____________________ B____________________

5. 	 How is the train pulled up to the top of the 1st hill? What simple machines are used?

6. 	 Describe your “Gut Feelings” for the following:
	 a) At the bottom on the first incline.

	 b) At the top of the first loop.

	 c) At the bottom of the first loop.

	 d) During the cork screw.
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CANYON BLASTER (cont’d)

9

blue print of Canyon Blaster?
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CANYON BLASTER (cont’d)

7.	 List the number or numbers on the roller coaster that best match the phrases below:

	 __________ Maximum Velocity

	 __________ Maximum Acceleration

	 __________ Maximum Kinetic Energy

	 __________ Maximum Gravitational Potential Energy

	 __________ Greatest Centripetal Force

	 __________ Freefall Zone

	 __________ Weightless Zone

	 __________ Where a machine makes the ride go instead of gravity

	 __________ Where the car moves with almost uniform velocity

	 __________ Where the coaster velocity increases

	 __________ High G-force Zone

	 __________ Where friction has greatest effect

	 __________ Where riders decelerate

8.	 Identify at least three sources of friction, prior to point 15, in this ride:
	 a. 
	 b. 
	 c.

9.	 Describe your sensation of weight at the following points:
	 a. Point 1:
	 b. Point 2:
	 c. Point 3:
	 d. Point 4: 
	 e. Between Point 10 & 11: 



EXTREME RIDE THEATER

Complete While Standing in Line
1. 	 Describe the mood set by the design of the walkway leading up to the Extreme Ride Theater.

2. 	 Why is the “Holding Room” an important part of the ride? Explain.

On & After the Ride

3. 	 What is the shape of the screen and why is it an important feature?

4. 	 Do you move or is it just an illusion? Support your conclusion with evidence.

5. 	 Close your eyes for part of the ride. Describe the motion.

6. 	 How did the ride designers create the feeling of being on a roller coaster?
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RIM RUNNER

Complete While StAnding in Line

1. 	 Describe the shape of the boat, especially the front. Sketch.

2. 	 Why are there wheels on the boat ride?

3. 	 Answer the following:
	 a) How many riders are possible in each of the boats?

	 b) How long does it take the boat to travel down the final hill?

	 c) What causes the boat to slow down at the bottom of the final hill?

	 d) What is the time it takes the boat to slow down after it hits the water at the bottom of the hill and 	
	 beings to splash?

	 e) What is the minimum number of riders in each boat?

	 f)  What is the time it takes a boat to travel its length after the splash

	 g) How far back in the boat did the splash reach?

On & After the Ride

5. 	 Which one of Newton’s laws explains the feeling you get at the bottom of the final hill.

6. 	 What could the participants do to make their boat create a bigger splash?
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BC BUS

Complete While StAnding in Line

1. 	 Why does the ride have the large “arms”?

2. 	 Locate all the pivot points on the ride.

3. 	 Estimate the average passenger mass this ride will move. Assume the ride is full.

On & After the Ride
1. 	 At what point do you experience the maximum G-force?

2. 	 At what point do you experience the minimum G-force.

3. 	 What is the maximum horizontal G-force?

4. 	 What was the maximum vertical G-force?

5. 	 How does this ride compare with the Inverter?
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BC BUS (cont’d)

6.	 Briefly describe, compare and contrast the sensations felt at the following points on the ride when 
the ride is at full speed. Are the sensations in any way explained by the accelerometer readings?

	 Clock Positions			   Description				    Accelerometer Reading
	 12:00

	 1:30

	 3:00

	 4:30

	 6:00

	 7:30

	 9:00

	 10:30

7. 	 What is the direction of each of the accelerations above?

8.	 Consider the positions described above. When the ride is going “full speed” at what point:
	 a) are you going fastest?
	 b) are you going slowest?
	 c) Do you feel heaviest?
	 d) Do you feel lightest?

9.	 Are your answers for 8c and 8d consistent with your accelerometer readings?



ROAD RUNNER

While standing in line

1. 	 How does the music add to the excitement of the ride?

2. 	 How long does it take for the Roadrunner to make one complete rotation at top speed?

3. 	 What is the maximum number of people who can ride at one time?

4. 	 Estimate the mass of a full load of people. Show your work.

On & After the RiDe

1. 	 Use the horizontal accelerometer and measure the maximum G-force of the ride (in degrees).

2. 	 Describe your gut feeling on this ride while going forward.

3. 	 Describe your gut feeling on this ride while backward.

4. 	 Estimate your top speed on the ride. Show your work.

5.	 As you are riding, do you lean in or out? Why?
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CHAOS

1. 	 At what positions in the wheel rotation are you able to flip your chair? Why do you think this
	 happens?

2. 	 What is the total ride time?

3. 	 What are the total number of rotations?

4. 	 If the diameter of the circle is _______ and you went ________ rotations, how far would you have
	 traveled walking in a straight line? Show all of your work.

5. 	 What was the average speed of the ride?

6.	 Observe the ride as it starts out. As it moves in a horizontal orbit, what do you notice about the cars 	
	 in relationship to the ride?

7.	 Continue to watch the ride as it changes from horizontal to vertical. Now what do you notice about 
the cars in relationship to the ride?

8. 	 Why do the cars change their positions?

9.	 Compare the speed of a car to the speed of the middle of a spoke. Explain.

10.	  Consider the diagram to the right.
	 When the ride is spinning vertically, at what point:
	 a) Are you going the fastest:
	 b) Are you going the slowest:
	 c) Do you feel heaviest:
	 e) Do you feel lightest:
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SAND PIRATES

1.	 Does the position of your seat affect the way you feel on this ride?

2. 	 When are you traveling fastest?	 Slowest?

3.	 Describe your sensation of weight:
	 a) at rest: 
	 b) moving through the lowest point:
	 c) at the highest point:
	 d) halfway, going up:
	 e) halfway, going down:

4.	 Record your vertical accelerometer readings:
	 a) at rest: 
	 b) moving through the lowest point:
	 c) at the highest point:
	 d) halfway, going up:
	 e) halfway, going down:

5.	 Where did the maximum acceleration occur? Is this the same point for every seat?

6.	 What happens to the way you feel as the ride swings higher?

7.	 Is the maximum and minimum accelerometer reading the same for every seat?

8. 	 Do you feel the same swinging forward as you do swinging backward?

9. 	 To feel the lightest, you should sit closer to or farther from the center of the boat?
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10.	 When you are the highest above the ground, are you traveling slowest or fastest?

11.	 When you are the highest above the ground, do you feel lightest or heaviest?

12.	 Diagram what point(s) of the swing has/have the greatest potential energy and at what point(s) of the 	
	 swing the boat has/have the greatest kinetic energy.

13.	 How do the points of greatest potential energy compare to:
	 a) points of lowest accelerometer readings:
	 b) points of maximum accelerometer readings:
	 c) points of minimum velocity:
	 d) points of maximum velocity:

14.	 How do the points of greatest kinetic energy compare to:
	 a) points of lowest accelerometer readings:
	 b) points of maximum accelerometer readings:
	 c) points of minimum velocity:
	 d) points of maximum velocity:

15.	 What two forces are acting on you during the ride?

SAND PIRATES (cont’d)
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CANYON CARS	

1.	 Describe the velocity of each car before and after a collision when:
	 a) one bumper car is not moving:

	 b) a rear-end collision occurs:

	 c) a head-on collision occurs:

	 d) There is a collision with a stationary object such as a side:

	 e) cars side-swipe:

2.	 Make a momentum vector sketch for each car before and after the following collisions:
	 a) one bumper car is not moving:

	 b) a rear-end collision occurs:

	 c) a head-on collision occurs:

	 d) There is a collision with a stationary object such as a side:

	 e) cars side-swipe:
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3.	 During a head-on collision, are you pushed out of your seat? Explain.

4.	 How is electrical energy supplied to the bumper cars? Describe the complete circuit for one car.

5.	 If you car is hit head-on by another car, in what direction is your car accelerated? How do you know?

6. 	 If your car is hit head-on by another, what determines whether your car continues to move forward 	
	 or starts to move backward after the collision?

7.	 Do you think momentum was conserved in the above collision? Explain.

8.	 Answer these questions using concepts of energy, impulse, Newton’s Laws of Motion:
	 a) What is the reason for having rubber bumpers around the car?

	 b) Why would you not design a bumper car with very soft bumpers?

	 c) Why would you not design a bumper car with no bumpers at all?

9.	 During a collision, is kinetic energy always conserved? Explain.

CANYON CARS	 (cont’d)
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SLING SHOT

While standing in line

1.	 Determine how high the passenger vehicle is lifted. Explain how your calculated this figure.

2.	 What is the time it takes for the vehicle to ascend the tower?

3.	 Determine the distance of true “free fall.” Explain how you made this measurement.

4.	 Describe how the force you feel changes during the ride. Be sure the describe the ascent, fall and 		
	 braking portion of the ride.

5.	 How many G’s did you experience during free fall and during launch? Justify your answer.
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HEART RATE REACTIONS

Heart Rate must be taken as soon as possible after getting off the ride or completing the activity.

ACTIVITY

Sling Shot

Canyon Blaster

Inverter

Chaos

Extreme Ride 
Theatre

Rim Runner

Sand Pirates

Canyon Cars

Pre-activity
heart rate b/m

Post-activity
heart rate b/m
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NOTES
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