
Work, Energy,
and Power

Understanding energy in our world.

🔍 Big Idea

Energy is the ability to do work. It cannot be created or destroyed only moved, transformed, or 
transferred. Understanding energy helps us design fairer, cleaner, and more sustainable systems.

🌍 Real-Life Connection

From charging your phone to pedalling a bicycle or heating your home, every action involves energy 
changes. How we use energy shapes our planet’s future.



📘 Key Concepts

Energy flows through systems, changing form but never disappearing. All processes lose some energy to 
the environment as heat. Efficiency matters—wasting less energy leads to sustainable living.

IB Key Concept: Energy transfers help us understand how natural and human-made systems work.

⚙️ Core Physics Summary

Work, Energy, and Power:

Work is done when a force moves an object:
W: work (J)

F: force (N)



s: distance moved (m).
Power: how fast work is done(watts)

Kinetic & Potential Energy:

Energy often transfers between these forms—for example, a roller coaster converts Eₚ → Eₖ as it drops.

Conservation of Energy

Energy cannot be created or destroyed.

Total energy in = Total energy out.(Some energy becomes “waste” as heat or sound.)



Efficiency & Sankey Diagrams:

Efficiency = (Useful energy out / Total energy in) × 100%
Sankey diagrams visually show energy inputs and outputs.
Thick arrows = large amounts of energy

Thin arrows = wasted energy

Energy Transfer & Transformation:

Energy moves between objects or changes form:
Electrical → thermal (toasters)



Chemical → kinetic (muscles)
Light → chemical (photosynthesis)

Renewable vs Non-Renewable Resources:

Renewable: solar, wind, hydro, geothermal, biomass.Replenish naturally and generally cleaner.
Non-renewable: coal, oil, natural gas, nuclear fuels.Limited supply and higher pollution.

Environmental Impact of Energy Use:



Fossil fuels: CO₂ emissions, air pollution, climate change
Renewables: cleaner, but require land, materials, and careful planning.Sustainability requires balancing 

energy needs with environmental protection.

🧩 Everyday Example

A mobile phone charger converts electrical energy into chemical energy stored in the battery. However, 

some energy is lost as heat why chargers feel warm. Improving efficiency reduces wasted energy and 
electricity bills.

💭 Think & Reflect

Why does a ball thrown upward eventually fall back down even though you gave it energy? If a machine 
is 40% efficient, what happens to the other 60% of the energy?



🎯 Summary

Energy powers everything we do, from movement to technology. By understanding how energy 
transforms and flows through systems, we can design more efficient devices and make responsible 

choices about our planet’s resources. The future depends on smart, sustainable energy use.



📢 Next Step

To explore worked problems, exam-style questions, and deeper analysis, check LumiKnow Premium 

Physics Notes.


