
‭Episode 3: Electric Motorcycles‬
‭and the Future of Sustainable‬
‭Transportation‬
‭7th Grade Science‬

‭Summary‬

‭This episode explores the science and technology behind electric motorcycles, focusing on energy‬
‭transfer, efficiency, and sustainability. Students will investigate how batteries store and transfer energy,‬
‭compare electric and gas-powered vehicles, and analyze the role of renewable energy in powering future‬
‭transportation.‬

‭Objective:‬

‭●‬ ‭Students will understand the principles of energy transfer, dissipation, and transformation,‬
‭particularly in electric motorcycles.‬

‭●‬ ‭They will explore how renewable energy and efficient systems can reduce energy waste and‬
‭impact sustainability.‬

‭Key Concepts:‬

‭1.‬ ‭Batteries store‬‭chemical potential energy‬‭and convert it into electrical and mechanical energy.‬
‭2.‬ ‭Energy dissipation‬‭occurs when energy transforms into‬‭heat or other unusable forms.‬
‭3.‬ ‭Closed circuits‬‭are essential for transferring energy‬‭to devices.‬
‭4.‬ ‭Renewable energy sources‬‭(solar, wind) reduce dependence on fossil fuels.‬
‭5.‬ ‭Electric vehicles demonstrate improved‬‭energy efficiency‬‭compared to gas-powered vehicles.‬
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‭Key Vocabulary:‬

‭●‬ ‭Chemical Potential Energy:‬‭Energy stored in chemical bonds of substances, released during‬
‭chemical reactions.‬

‭●‬ ‭Closed Circuit:‬‭A complete loop allowing electrical‬‭energy to flow.‬
‭●‬ ‭Dissipated Energy:‬‭Energy lost to the surroundings,‬‭often as heat.‬
‭●‬ ‭Energy Efficiency:‬‭The percentage of energy input‬‭effectively used for work.‬
‭●‬ ‭Renewable Energy:‬‭Natural resources like solar or wind power that replenish over time.‬
‭●‬ ‭Energy Transformation:‬‭The process of converting one form of energy into another.‬

‭Pre-Video Discussion Questions:‬

‭1.‬ ‭How do batteries store energy, and what happens when they are used to power devices?‬
‭○‬ ‭Discussion Point:‬‭Chemical potential energy is transformed‬‭into electrical energy.‬

‭2.‬ ‭Why might electric motorcycles waste less energy compared to gas-powered motorcycles?‬
‭○‬ ‭Discussion Point:‬‭Less energy is lost as heat in electric systems, making them more‬

‭efficient.‬

‭Activity:‬

‭Building a Simple Electric Circuit‬

‭●‬ ‭Materials Needed:‬‭Small motors, batteries, wires, and bulbs.‬
‭●‬ ‭Instructions:‬

‭1.‬ ‭Construct a closed circuit using the battery, motor, and bulb.‬
‭2.‬ ‭Test how energy flows by observing the motor and bulb operation.‬
‭3.‬ ‭Measure heat produced by the wires to discuss energy dissipation.‬

‭Analysis:‬

‭●‬ ‭Compare the efficiency of your circuit to the energy flow in an electric motorcycle.‬
‭●‬ ‭Discuss how energy is transferred and where it might dissipate.‬

‭Extension Activities:‬

‭1.‬ ‭Wave Connection:‬‭Explore sound waves from traditional motorcycles versus electric ones.‬
‭Measure decibel levels and relate to energy transformations.‬

‭2.‬ ‭Renewable Energy Integration:‬‭Use online simulations‬‭to model how solar panels or wind‬
‭turbines can charge an electric vehicle.‬
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‭Post-Video Discussion Questions:‬

‭1.‬ ‭What forms of energy are involved in an electric motorcycle, and how are they transferred?‬

‭Answer:‬‭Chemical energy (battery) → Electrical energy‬‭→ Mechanical energy (motor).‬

‭2.‬ ‭How do renewable energy sources improve the sustainability of electric vehicles?‬

‭Answer:‬‭They reduce dependence on fossil fuels and‬‭decrease greenhouse gas emissions during‬
‭energy generation.‬

‭3.‬ ‭Why is energy dissipation lower in electric motorcycles than gas-powered ones?‬

‭Answer:‬‭Electric systems lose less energy as heat,‬‭improving overall efficiency.‬

‭4.‬ ‭What is the role of a closed circuit in an electric motorcycle?‬

‭Answer:‬‭It ensures continuous energy flow from the‬‭battery to the motor for operation.‬

‭5.‬ ‭How can energy efficiency in vehicles impact the environment?‬

‭Answer:‬‭Improved efficiency‬‭reduces resource consumption and environmental pollution.‬




