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1.Compare the states of matter in terms of volume, shape, intermolecular forces, and 
distances between particles.

• Solid

• liquid

• gas







2.Describe the kinetic theory of particles.

Temperature measures the 
average kinetic energy of particles.

 
• As particles gain energy, they 

move faster.

• As particles lose energy, they 
move slower.

Study Notes

• Kinetic theory

The kinetic theory explains how particles behave 

in matter

Main ideas of the Kinetic Theory:

• • Higher temperature 
→ faster particle motion

lower temperature →
slower particle motion





3.Use kinetic molecular theory to explain particle behavior.

• The amount of energy determines particle movement.
• When particles gain energy, they move faster.
• When particles lose energy, they move slower.

• Kinetic molecular theory states that all matter is made of 
tiny particles that are always moving.

Study Notes

• Solid 

• Particles are tightly packed together.

• Vibrate in fixed positions.

• Have a definite shape and volume.

• Liquid 

• Particles are close together but can move.

• Slide past one another.

• Have a definite volume but no fixed shape.

• Particles are far apart.
• Move freely and rapidly in all directions.
• Have no definite shape or volume.

•  Gas 













5.Interpret heating and cooling curves and their phases.

•  Cooling Curve 

Gas Cooling → Temperature decreases.

Condensation → Gas changes to liquid, temperature stays constant.

Liquid Cooling → Temperature decreases.

Freezing → Liquid changes to solid, temperature stays constant.

Solid Cooling → Temperature decreases.

• Heating Curve

Solid Warming → Temperature increases.

Melting → Solid changes to liquid, temperature stays constant.

Liquid Warming → Temperature increases.

Boiling → Liquid changes to gas, temperature stays constant.

Gas Warming → Temperature increases.



(Heating Curve)

•  Temperature stays constant during melting and boiling. PE increases, KE 

stays constant during phase changes.

•  During heating, KE increases.

(Cooling Curve)

•  Temperature stays constant during condensation and freezing. PE decreases, 

KE stays constant during phase changes.

• During cooling, KE decreases.







6.Predict whether an object will float or sink.

Ships float because they are less dense than water.

Ships have air spaces inside them.

• Density Mass per unit volume.

• Buoyant Force

The upward force exerted by a fluid 

on an object.

• If Density of Object < Density of Fluid → Float

• If Density of Object > Density of Fluid → Sink

• If densities are equal → Object may stay suspended in the fluid.

 Less dense than fluid → Float
 More dense than fluid → Sink

 Buoyant force pushes upward against gravity.





LESSON 2 · PROPERTIES OF FLUIDS

Will It Float or Sink?







𝑷 =
𝑭

𝑨

Where:

• P = Pressure (Pa) 

• F = Force (N) 

• A = Area (m²) 

7. Calculate pressure in pascals (Pa).







8.Identify applications of Archimedes’, Pascal’s, and Bernoulli’s principles.



8.Identify applications of Archimedes’, Pascal’s, and Bernoulli’s principles.

•  Archimedes’ Principle
Objects in water experience an upward force called buoyancy.

Helps explain floating and sinking.

Applications: Ships, boats, submarines, life jackets.

•   Pascal’s Principle 
Pressure applied to a fluid is transmitted equally in all directions.

Applications: Hydraulic lifts, car brakes, hydraulic jacks.

•  Bernoulli’s Principle

Fast-moving fluids have lower pressure.

Applications: Airplanes, helicopters, spray bottles.



9.Describe Bernoulli’s principle.

Faster fluid → Lower pressure.

Slower fluid → Higher pressure.

Bernoulli’s principle helps explain how airplanes fly

.

•  Bernoulli’s Principle 

Fast-moving fluids have lower pressure than slow-

moving fluids.

Airplanes fly because air moves faster over the wings.

Spray bottles work because moving air creates lower 

pressure.

Strong wind can lift lightweight objects.



10.Differentiate, using examples, between extensive and intensive properties

•  Extensive Properties

• Depend on the amount of matter
• Change when the amount changes

• Examples of extensive:

• Mass

• Volume

• Length

• Weight

•  Intensive Properties
• Independ on the amount of matter
• Stay the same even if the amount changes

• Examples of intensive:

• Density

• Temperature

• Color

• Pressure



11.Define a chemical property of matter while listing some examples 

Chemical properties are seen when a chemical 

reaction happens.

The original substance changes into something new.

These changes are often hard to reverse..

• chemical property

• A chemical property describes how a substance 

changes into a new substance.

• Examples

:

• Remember:

• Chemical property = ability to change into a 

new substance

• Flammability (burning)

• Rusting (iron reacts with air and water)

• Reactivity with acids

• Tarnishing (silver changing color)

• Ability to decompose







13.Define a chemical change while listing some examples

Chemical changes cannot be easily reversed.

The substance changes its properties and 

becomes something new.

• Chemical Changes

• A chemical change is a change where a new 
substance is formed.

• Examples:

• Burning wood

• Rusting iron

• Cooking an egg

• Baking a cake

• Milk going sour



14.List evidences (indicators) of a chemical change





15.State Law of conservation of mass

• Law of Conservation of Mass

• Mass cannot be created or destroyed in a 
chemical reaction; it only changes form.

• Remember:

• Total mass before reaction = 

Total mass after reaction

• The total mass of reactants = total mass of products.

• A closed system is needed to observe it properly.

• Example

• If 10 g of reactants react, the products will also 

have a total mass of 10 g.







16.Classify, using a particulate diagram and examples, a mixture into homogenous and heterogeneous

• Homogeneous mixtures are also 

called solutions

• Heterogeneous mixtures can often 

be separated by filtering or settling

• Both mixtures do NOT form new 

substances

• Mixtures: Homogeneous vs Heterogeneous

• Homogeneous Mixture

• Same throughout

• One visible phase

• Particles are evenly mixed

• Heterogeneous Mixture

• Not the same throughout

• More than one visible part

• Uneven distribution of particles

• Examples: 
Homogeneous
• Examples: 
Homogeneous

• Examples: 
Heterogeneous
• Examples: 

Heterogeneous

• Salt + water

• Sugar + water

• Air

• Vinegar

• Oil + water

• Sand + water

• Salad

• Rocks in soil



17.Classify, using a particulate diagram and examples, a pure substance into element 
and compound

• Both are pure substances

• Elements are the simplest form of matter

• Compounds always have a fixed ratio of 

atoms

• Pure Substances: in Elements and Compounds 

•  Element

• A pure substance made of 

only one type of atom

• Cannot be broken down 

into simpler substances

• Compound

• A pure substance made of 

two or more different 

atoms chemically bonded

• Can be broken down by 

chemical reactions

• Examples: element• Examples: element • Examples: compound• Examples: compound

• Oxygen (O₂)
• Iron (Fe)

• Gold (Au)

• Water (H₂O)
• Carbon dioxide (CO₂)
• Salt (NaCl)







18.Identify the energy resources used in daily life.

• Renewable resources can be replaced

naturally.

• Non-renewable resources are limited 

and will run out.

Study Notes

• Energy Resources Used in Daily Life

• Non-renewable energy resources

1. Oil (petrol, diesel) – cars, buses, generators

2. Natural gas – cooking, heating

3. Coal – electricity generation in power plants

• Renewable energy resources

1. Solar energy – sunlight used for electricity and heating

2. Wind energy – wind turbines produce electricity

3. Hydropower – flowing water in dams generates electricity

4. Biomass – wood, plant waste used for fuel





• Renewable Resources • Non- Renewable Resources

• Solar – wind – hydroelectric - 
biomass

• Petroleum – Natural gas – 
Coal 

• They can renew rapidly • They can’t renew rapidly 

• They are replaced by natural 
processes faster than humans 
can use them.

• we use faster than they can 
be replaced or replenished



19.Describe the process of fossil fuel formation.

• Fossil Fuel Formation

• Fossil fuels form from the remains of dead plants and animals.

• These remains get buried under layers of soil and sand.

• Over millions of years, heat and pressure change them into fossil fuels.

• Process Steps• Process Steps

• Plants and animals die.

• They are buried under sediments.

• Heat and pressure increase over time.

• They slowly turn into coal, oil, or natural gas.
• Types of Fossil Fuels Formed• Types of Fossil Fuels Formed

• Coal → from ancient plants

• Oil (petroleum) → from tiny sea organisms

• Natural gas → formed with oil under high 

pressure



Takes millions of years to form.

Formed underground.

Fossil fuels are non-renewable 

(cannot be replaced quickly).



Fossil Fuel
➢ Petroleum ➢ Natural Gas ➢ Coal

Definition Is a liquid formed from a 

decay of ancient 

organisms, such as plankton 

and algae.

Is a gas formed when ancient 

organisms decayed on the 

seafloor.

Is a solid fossil fuel formed 

from swampy plant buried 

beneath sediments.

Composed 

of Mixture of 

Hydrocarbons

(carbon and hydrogen) 

Mixture of 

Hydrocarbons

Methane, propane and 

butane

• Mixture of 

hydrocarbons

• It’s contained 

impurities such as 

sulfur dioxide and 

nitrogen oxides.
Uses

plastics, synthetic 

fabrics, cosmetics, 

medicines, lubricants, 

wax products, asphalt. 

Cooking – Heating- 

manufacturing

✓ Note:

• produces more energy.

• burns clean.

• contains fewer impurities

Produce electricity

✓ Note:

• contains more impurities

• Harm environment.

• The most abundant 

fossil fuel.



20. dentify renewable and non-renewable resources, explaining the reason for the 
need to maintain the sustainability of these resources such as

water, coal, natural gas, wind, sun, oil, etc.

• To avoid running out of important resources

• To protect the environment

• To reduce pollution and damage

• To make sure future generations can also use them

Why we must use resources sustainably

•  Renewable Resources

• Resources that can be replaced naturally and 

used again.

• Non-renewable Resources

• Resources that cannot be replaced quickly 

once used.

• Why they are renewable:

• They are naturally replenished and will 

not run out easily.

• Why they are non-renewable:

• They take millions of years to form and 

can run out.





21. List the different renewable energy resources.
 23.List the different renewable energy resources.

Renewable energy comes from nature and 
does not run out.
It is clean energy.

Solar = Sun
Wind = Air

Hydropower = Water
Geothermal = Earth heat

Biomass = Plants and waste

• Renewable Energy Resources

•  Energy from sunlight is used to 

generate electricity and heat using solar 

panels.

Study Notes

• Solar energy (Sun):

• Wind energy:
• Moving air turns wind turbines to produce 

electricity.

• Hydropower (water):

• Flowing or falling water in dams turns 

turbines to generate electricity.

• Geothermal energy:

• Heat from inside the Earth is used to 

produce steam and generate electricity.

• Biomass energy:

• Energy made from plants and animal waste 

by burning or processing them.

Key Terms
Solar energy 

Wind energy

Hydropower

Geothermal energy

Biomass energy











22.Describe the methods used to convert different types of renewable energy 
resources into electrical energy.

• Wind, water, and steam from underground

turn turbines and generator to make 

electricity.

• This energy is clean and does not pollute much.

• Radiant → electrical energy

• Wind energy:

• Converting Renewable Energy to Electricity

• Solar energy (Sun):

•  mechanical → turbine spins → electricity

• Hydropower (water):

• Gravitational potential - mechanical→ turbine spins → 

electricity
• Geothermal energy:

• thermal→ steam → turbine → electricity

• Biomass energy:

• Chemical potential → heat → steam → electricity





24.Describe how the human population affects the Earth’s carrying capacity.

• carrying capacity is the maximum number of people the Earth can 

support with its available resources.
Key Terms

• Human Population and Earth’s Carrying Capacity

• Definition:

Carrying Capacity

Population

Resources

Sustainability

Pollution

• How population affects it:

• More people need more food, water, energy, and land.

• A growing population uses resources faster.

• Too many people can increase pollution and waste.

• This can put pressure on Earth’s resources.





25.Describes actions that can be taken to help protect and conserve Earth’s natural 
resources.

• Natural resources are limited and should be used wisely.

• Conserving resources helps protect the environment.

• Small actions by many people can make a big difference.

• Use resources wisely to protect Earth for the future.

• Reduce waste.

• Reuse materials.

• Recycle paper, plastic, and metal.

• Save water.

• Save electricity.

• Use renewable energy when possible.

• Plant trees.

• Avoid pollution.

• Protecting and Conserving Earth’s 

Natural Resources

• Actions We Can Take


