
 Episode 3: Electric Motorcycles 
 and the Future of Sustainable 
 Transportation 
 High School Physics 

 Summary 

 This lesson explores the physics principles behind electric motorcycles, focusing on energy transfer, 
 electrical circuits, and efficiency. Students will examine the design and societal impact of electric 
 motorcycles through Sco� Colosimo's insights, founder of LAND. 

 Objective: 

 ●  Students will analyze the physics concepts of energy transfer, electrical circuits, and efficiency in 
 the context of electric motorcycles, gaining insights into renewable energy technologies and 
 their role in sustainable transporta�on. 

 Key Concepts: 

 1.  Energy Transfer in EVs  : The process of conver�ng stored energy in a ba�ery into mo�on via an 
 electric motor. 

 2.  Efficiency of Electric Motors  : Why electric motors  are more energy-efficient than internal 
 combus�on engines. 

 3.  Basics of Electrical Circuits  : Understanding Direct  Current (DC) and Alterna�ng Current (AC) and 
 their roles in EVs. 

 4.  Renewable Energy and Charging  : The environmental benefits  of pairing EVs with renewable 
 energy sources. 

 5.  Technological Innova�ons  : Advances in ba�ery design and their environmental implica�ons. 

 Key Vocabulary with Definitions 

 ●  Electric Motor  : A device that converts electrical energy into mechanical mo�on using 
 electromagne�c forces. 
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 ●  Ba�ery Efficiency  : A measure of how effec�vely a ba�ery stores and delivers energy to power a 
 device. 

 ●  Circuit (DC and AC)  : 
 ○  Direct Current (DC)  : Electricity flowing in one direc�on,  commonly used in EV ba�eries. 
 ○  Alterna�ng Current (AC)  : Electricity that alternates  direc�on, used in power grids. 

 ●  Renewable Energy Sources  : Energy derived from naturally  replenished resources like solar, wind, 
 or hydro power. 

 ●  Energy Transforma�on  : The process of changing one  form of energy into another, such as 
 chemical to electrical to mechanical energy. 

 ●  Environmental Sustainability  : Prac�ces that minimize  harm to the environment, ensuring 
 resources are preserved for future genera�ons. 

 Pre-Video Discussion Questions 

 1.  What are some ways transporta�on impacts energy use and the environment? 
 ○  Energy consump�on from gas-powered engines contributes to greenhouse gas 

 emissions. 
 ○  Urban traffic increases air pollu�on, crea�ng health risks. 
 ○  Electric vehicles can reduce emissions, especially when powered by renewable energy. 

 2.  How does the efficiency of electric motors compare to gas-powered engines? 
 ○  Electric motors convert a higher percentage of energy into mo�on (80-90%) compared 

 to internal combus�on engines (25-30%). 
 ○  Fewer moving parts in electric motors result in less energy loss through fric�on and 

 heat. 
 3.  What types of energy sources can power electric vehicles, and why does this ma�er? 

 ○  Renewable sources like solar or wind reduce carbon footprints. 
 ○  Non-renewable sources (coal, natural gas) can negate environmental benefits if used for 

 charging. 
 ○  Emphasize the importance of grid sustainability, as discussed by Sco� Colosimo. 

 Lesson Activities 

 Activity Title: Building a Simple Electric Circuit to Understand EV Basics 

 Objective  : 

 Construct a simple circuit to demonstrate how a ba�ery and motor power an electric vehicle. 
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 Materials Needed  : 

 ●  Ba�eries 
 ●  Small DC motors 
 ●  Wires, alligator clips, and switches 

 Procedure  : 

 1.  Students will build a basic circuit to light a small bulb or spin a motor. 
 2.  Gradually increase complexity: 

 ○  Add an inverter to simulate AC-to-DC conversion. 
 ○  Introduce resistance to simulate energy loss. 

 3.  Discuss the circuit's efficiency, comparing energy input (ba�ery) to motor output. 

 Physics Focus  : 

 ●  Calculate the efficiency of the circuit by measuring energy input and output. 
 ●  Relate findings to real-world EV design and Sco�’s approach to incremental electrifica�on. 

 Analysis Section 

 1.  How do simplicity and fewer moving parts improve reliability and efficiency in EV systems? 
 ○  Simplified systems reduce wear, tear, and energy loss. 

 2.  How does ba�ery technology impact the sustainability of EVs? 
 ○  New materials (e.g., sodium) and reduced reliance on conflict minerals improve 

 sustainability and reduce environmental harm. 

 Extension Activities 

 1.  Energy Source Debate  : 
 ○  Research and debate the most effec�ve energy sources for EV charging. 
 ○  Connect Sco�’s discussion about Ohio’s energy grid diversity to global contexts. 

 2.  Community EV Impact Project  : 
 ○  Design proposals to integrate electric motorcycles into local transporta�on. 
 ○  Evaluate benefits like reduced emissions, cost savings, and required infrastructure. 
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 Post-Video Discussion Questions with Answers 

 1.  How do electric motorcycles transform energy stored in a ba�ery into mo�on? 

 Answer  : Chemical energy in the ba�ery is converted into electrical energy, powering the motor, 
 which creates mo�on through electromagne�c forces. 

 2.  What makes electric motors more efficient than internal combus�on engines? 

 Answer  : Electric motors have fewer moving parts, less energy loss through heat, and direct 
 energy transfer. 

 3.  Why is the source of electricity important for the sustainability of electric motorcycles? 

 Answer  : Renewable sources like solar or wind reduce environmental impact, as emphasized by 
 Sco�’s solar charging examples. 

 4.  How can advances in ba�ery technology reduce environmental impact? 

 Answer  : Using alterna�ve materials and improving recycling methods reduce reliance on conflict 
 minerals, enhancing sustainability. 

 5.  What role can students play in advancing EV adop�on in their communi�es? 

 Answer  : Students can promote renewable energy, advocate for EV infrastructure, and explore EV 
 design through STEM projects. 




