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Buckle up for the secret science behind your favorite ride

Roller Coaster Physics

In the science and math section, you walk past books about algebra, 
trigonometry, and calculus. Suddenly, you spot a title that catches 
your attention. It’s a book about roller coaster physics! You ask your-
self: What could physics—the study of matter, energy, and force—
possibly have to do with amusement park rides? As you read, you be-
gin to revisit your favorite roller coaster ride in your mind.

Liftoff!

You remember the anticipation and excitement you felt the last time 
you rode a roller coaster. After finally reaching the front of the line, 
you sat down and buckled yourself in. The operator checked that 
your seat belt was secure, then lowered the bar. The countdown be-
gan. The wheels started rolling. And off you went! 

Most traditional roller coasters 
start with a hill. It’s usually the 
largest hill on the whole ride. 
Roller coaster trains don’t have 
engines, so they’re moved up by 
a lift or cable. Chugging uphill, 
the cars build up potential energy 
from gravity, a force that pulls ob-

jects together. The higher they go, the more energy they create on the 
way back down. 

FU N FACT

One of the earliest 
roller coasters in the 
United States was first 
built to carry coal from 
one mine to another.



Roller Coaster Physics

Getting Loopy

Some extreme roller coasters 
have loops that spin you totally 
upside down! While the seat belts 
and bars help you feel safe, they’re 
actually not what keep you from 
falling out. As the coaster speeds 
through the loop, it creates a centrifugal force, or the energy of a 
moving object in a circle as it tries to stay in a straight line. The force 
acts on your body, pushing you into your seat. The force overrides the 
gravity that would normally pull you down to Earth. 

DID YOU KNOW?

The world’s fastest roller 
coaster, located in the 
United Arab Emirates, 
can reach a speed of 
149 miles per hour.

People riding the Leviathan, the fastest and tallest roller coaster in Canada

As the train plunges down the hill, gravity pulls it down. The train picks up 
speed, losing its gravitational potential energy but gaining kinetic energy, 
or energy that comes from being in motion. The cycle then starts over again 
as the train goes up the next hill.
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Smooth Landing

If the roller coaster doesn’t have an engine, how does it stop? Toward 
the end of your ride, a series of brakes in the tracks slow down your 
train. These brakes are made in different ways for different types 
of roller coasters. For example, some roller coasters use magnets to 
slow your roll into your final destination. The strong magnets create 
currents between the tracks and the train. The brakes allow you to 
glide into the exit and hop off the roller coaster. Then, you can get in 
line to ride it all over again!

Wicked Twister at Cedar Point in Sandusky, Ohio


