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STEM Activity Space Exploration:  Angular to Linear Velocity 
 
Type of Teacher Tool: Individual/Differentiation 
Targeted Grade Level(s): 9-12 
Targeted Curriculum Areas:  STEM/mathematics/physics 
 
Learning Objectives:  
The learner will: 

1. Find the angular velocity created by the spin of the earth for a specific place/city on earth 
2. Learn to find the corresponding linear velocity to the angular velocity  

 

Featured National Standards: 
CCSS.ELA-LITERACY.RST.11-12.7 
Integrate and evaluate multiple sources of information presented in diverse formats and media 
(eq., quantitative data, video, multimedia) in order to address a question or solve a problem. 
 
CCSS.ELA-LITERACY.RST.11-12.8 
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of 
information. 
  
Resources/Materials  
Educate.Today Videos: 

1. Space 11: History in the First Person: Building the Mercury Capsule 
2. Space 9: History in the First Person: The Gemini Project 
3. Space 10: Orion: The First Step to Deep Space 
4. Space 11: History in the First Person: Building the Mercury Capsule 

Other:   
      1.  Internet 
      2.  Graphing Calculator or at last Scientific Calculator 
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Teacher Instructions: 

1. Use any of the Educate.Today videos listed to provide the students background 
information on space exploration and examples of how scientists and engineers apply their 
scientific and mathematic knowledge to solving problems integral to space flight. 

2. Let students know that rockets leaving Earth's surface and traveling eastward get a boost 
from the Earth's spin.  In fact, someone standing on equator is actually traveling at just 
over 1000 mph.   

3. Have each student pick a city anywhere in the world or have them draw the name of a city 
from a hat of choices you have provided. 

4. Students should then look up the latitude for that city. 

5. Have students calculate the angular velocity of the earth in mph using 
24
2

hours
radians

t
θ πω = =  

6. Next have students find the radius of the earth for their chosen city using the formula 

( )CosR Re αα = 5 where α = latitude and R e=3958.8 miles (the radius of earth at the 

equator) 
7. Once students have the radius, have them calculate the additional thrust the rocket would 

receive in the town they chose using v rω= ⋅  
 
Extension Activity Options: 

1. Take all of the data and do a scatterplot either on the board or with a graphing calculator 
using latitude for x and velocity for y3.  See what shape the graph takes.  Draw conclusions 
based on the shape of graph. 

 
Assessment/Evaluation Options:   

1. Have students turn in their work to assess the accuracy of their calculations. 
 

 
 


