
GRADE 8 STEM
A RIDE THROUGH NEWTON’S LAWS 

ROLLER COASTER MOVEMENT ON THE MIDWAY

THE MIDWAY & GAMES



TEACHER The Midway & Games
A Ride Through Newton’s Laws 
Roller Coaster Movement on the Midway

In this lesson students will:

 * Apply Newton’s laws of motion while examining Midway 

rides.

 * Note the difference between speed, velocity, and 

acceleration in the Midway rides.

 * Create their own unique fair ride that incorporates at 

least two laws of motion.

 * Use data from a graph to determine the rate of change or 

slope in a real-world situation.

 * Use integers to describe the direction of movement of a 

roller coaster.

Standards
 * Math TEKS: 8.4 (C), 8.5 (G) * Science TEKS: 8.6(A), 8.6(B), 8.6(C)
 * Art TEKS: 8.1(A), 8.2(B), 8.2(C), 8.4(B)

• Suggestion: The Social Studies lesson 

(“Games, Rides, and Fun!”) asks students 

to complete a similar task, but with a 

slightly different spin; teaming up with 

a Social Studies teacher and co-teaching 

a larger project could be fun!)

Grade Eight

STEM

Although the Texas Star Ferris Wheel 

is an iconic part of the State Fair of 

Texas, the Midway is also home to many 

other more action-packed thrill rides. 

These rides use rapid acceleration, 

speed, dips, and quick direction 

changes to create an exciting 

experience for brave Fair patrons. 

Explore how all of these thrilling 

components are examples of Newton’s 

law of motion! Are you brave enough?

Before You Go

Class Discussion about Newton’s Laws of Motion

 * Watch this video that covers speed, 

acceleration, force, inertia, velocity and 

motion.

 * Watch this video about action-reaction.

 * Take notes and discuss with a partner, and 

share your thoughts with the class. 

http://studyjams.scholastic.com/studyjams/jams/science/forces-and-motion/acceleration.htm
http://studyjams.scholastic.com/studyjams/jams/science/forces-and-motion/action-and-reaction.htm
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Integers

Integers, such as negative numbers, can be used to describe a 

variety of situations.

 * Integers can be used to describe direction.

* If an object is moving forward, the distance may be  

 described with a positive integer, and when moving in  

 the opposite direction, the distance may be described with  

 a negative integer.

 * At the Fair, several rides are using kinetic energy to move 

in many different directions. 

* Watch this video of the Windstorm Roller Coaster in  

 action, and sketch the movement of the roller coaster on a  

 height vs. time graph. 

 

 

 

 

 

 

 

 

* What unit of length is used to describe the distance  

 traveled on the ride?

* What other rides at the State Fair move in such a way that  

 their movement could be described with positive and  

 negative integers?
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Plan Your Route.

 * Start at the Texas Star, and 

walk toward the Windstorm 

Roller Coaster.

Optional Materials 

to Bring

 * Smart Phone or Tablet

 * Notes from Class (or photo of 

notes)

 * Pencil & Notepad or 

Sketchbook

 * Stopwatch (or you can use 

that function on your 

smartphone)

Exhibits & Museums
1  Hall of State  Big Texas Music Exhibit

2  Canstruction®

3  Women’s Museum Building  Mundo Latino – Guitarras de      Mexico Exhibit
4  African American Museum5  Children’s Aquarium at Fair Park6  Dallas Police Mounted Unit7  D.A.R. House

8  Texas Discovery Gardens9  Texas Vietnam Veterans   Memorial
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11  Music Hall

FOOD FUN
12  Creative Arts Building  Competition Kitchen Celebrity Chef Kitchen Butter Sculpture

13  State Fair Wine Garden
14  Magnolia Beer Garden
15  Tower Building Food Court16  Beer Haven

17  Texas Ice House
18  SkyWay Porch

Fun On The Farm
19  Ranch Arena 

 Pee Wee Stampede Horse & K-9 Demos
20  Little Hands on the Farm21  Kids’ Pedal Tractor Pulls22  Milking Demos

23  Big Tex’s Farmyard
24  Livestock Guided Tours

Livestock Area
25  Livestock Judging Pavilion  Livestock Shows

26  Cattle Barn No. 1

27 Cattle Barn No. 2
28  Horse Barn
29  Swine Barn
30  Poultry Building

LIVE MUSIC
31  Chevrolet Main Stage

32  Dr Pepper Stage
33  Bud Light Sound Stage

34  Coca-Cola Stage
35  State Fair Wine Garden Stage36  Tree House Maestro

37  Marine Corps Square

SHOPPING
38  Centennial Building
39  Centennial Terrace

40  Craft Pavilion
41  Food & Fiber Pavilion

42  Embarcadero Building
43  Coliseum Market Place44  Gateway Pavilion

45  Grand Place
46  Grand Place Terrace
47  Nimitz Terrace

48  Chevrolet Park Plaza
49  Texas Tower Plaza

Shows & Activites
50  Esplanade 

 Mattress Firm Illumination    Sensation
ZuZu African Acrobats

51  Pan Am Arena 
 Lone Star Horse Spectacular Pig Races

 Jump! The Ultimate Dog Show52  Band Shell 
 Wild West Pet Palooza
53  Truck Zone Stage

54  Children’s Health Barnyard55  Texas Cultural Partnership

56 Kids’ Boardwalk 
 Children’s Activities
 Buford Buzzard
57  Showplace Theater 

 World on a String
58  Oak Farms Children’s Activity   Center – New Location  Backyard Circus

 Mother Goose Story Time
59  BMX Show

60  McDonald’s Stage 
 Ronald McDonald Show

61 Midway Barker
62  Errol McKoy Greenhouse   on the Midway 

 Texas Garden Railway
 Tree Man Stilt Walker
 Farmer Mike the Pumpkin Carver

VROOM!

63  2016 State Fair Auto Show
64  2016 State Fair Truck Zone
65  Chevrolet Ride & Drive

66  Classic Corral
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While You’re There

The objective of your visit is to find examples of speed, 

acceleration, force, velocity, and action-reaction at the 

Midway roller coasters. Watch or ride the roller coasters to 

discover how Newton’s laws of motion are in action today!

Windstorm Roller Coaster statistics

Taken from http://www.ultimaterollercoaster.com/coasters/windstorm_oldtown

https://www.youtube.com/watch?v=HfhdMMZH2cQ
http://www.ultimaterollercoaster.com/coasters/windstorm_oldtown
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ARE YOU 

SPEEDING?! 

After riding or observing a 

roller coaster, take notes 

to answer the following 

questions:

• What are two examples of 

acceleration you observed 

on the ride?

• What force acts on the 

coaster to change its 

inertia?

• Can you give an example of 

the velocity of the roller 

coaster? 

• Can you find an example of 

action/reaction?

HEIGHT VS. TIMEObserve the movement of the Windstorm Roller Coaster or another roller coaster on the Midway. 

• Sketch a height vs. time graph in your notebook.• Use positive and negative integers to identify changes in direction.• You might want to observe the roller coaster more than one time, or use your smartphone to make a video.

After the Fair

When you return to class following your State Fair visit, you will:

 * Create an imaginary ride that includes two of the laws of motion to present to the class. 

* It can be a picture with details or even a model you’ve built.

* Be creative! The sky’s the limit…literally!

* Share your design with the class.

* Brainstorm how you can display the designs, for the rest of your school to view.

 * Use the data from your graph to determine the actual speed of the ride you observed at 

different intervals.

* Calculate the speed of the roller coaster between the time the ride starts and the time it 

reaches its first hill.

* How does this speed compare to the speeds reached at other points in time?

* When does the roller coaster travel the fastest?

* Does the roller coaster ever travel at a constant speed?

* How does understanding the concept of slope help you determine the speed of the roller 

coaster?

* How does this graph compare to the one you created before you went to the State Fair?




