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1 
Compare the states of matter in terms of volume, shape, intermolecular 

forces, and distances between particles. 
Textbook 

+ Figures 

4 & 6  

208 
209 
210 
211 

2 Describe the kinetic theory of particles 

3 
Use the kinetic molecular theory to explain the behavior of particles in 
the different states of matter 

4 
Compare the states of matter in terms of volume, shape, intermolecular 
forces, and distances between particles. 

 

 

 

                                         All matter is composed of tiny particles (atoms, molecules, and ions).  

                                              These particles are in constant, random motion.  

                                              The particles collide with each other and with the container walls. 

                                              The amount of energy that particles lose from these collisions is negligible.                       

 

States of Matter Comparison 

Property Solid Liquid Gas 

Model 

   
Shape Definite shape Takes the shape of the container No fixed shape 

Volume Definite volume Definite volume No fixed volume 

Particle 

arrangement 
Closely packed together Particles cling together 

Spread out to fill the 

container 

Particle motion Vibrate in place 
Constantly moving and sliding 

past each other 
Constant, random motion 

Kinetic energy Least kinetic energy Less kinetic energy than a gas Highest kinetic energy 

Attractive 

forces 

Strong attraction between 

particles 

Particles have not completely 

overcome attractive forces 

Particles overcome 

attractive forces 

 

Kinetic Theory 
(Kinetic Molecular Theory) 

An explanation of how the particles in gases behave. 

A
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m
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Thermal Energy Temperature 

Total energy of a material’s particles Explains how hot or cold an object is 

Includes kinetic energy + potential energy of 
particles 

Represents the average kinetic energy of 

particles 

Changes of State 

Thermal energy added ↑ → particles gain kinetic energy → move faster → overcome attractive forces 

Thermal energy removed ↓ → particles lose kinetic energy → move slower → attractive forces hold particles together 

 

Term Definition 

Melting point The temperature at which a solid becomes a liquid 

Heat of fusion 
The energy required to change a substance from solid to liquid at its 

melting point 

Boiling point 
The temperature at which the pressure of the vapor in the liquid is equal 

to the external pressure acting on the surface of the liquid. 

Heat of 
vaporization 

The energy required for a liquid at its boiling point to become a gas 

Freezing point The temperature at which a liquid turns into a solid 

Vaporization has two types: 

• Evaporation: occurs at the surface of a liquid and can happen at nearly any temperature. 

• Boiling: occurs throughout a liquid at a specific temperature. 
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Liquid water particles transfer energy to ice particles 

 

ice particles vibrate faster 

 

ice melts (becomes liquid) 

 

 

 

(Sublimation) →  Dry ice (CO2) changes directly from solid to gas  → cold gas 

causes water in the air to condense→  forming white fog 
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5 Interpret heating and cooling curves and their phases. Textbook + Figure 7 212 

 

 

 

 

 

 

 

 

 

 

 

 

Part What happens? Temperature 

a Solid (ice) Increases 

b Melting (solid → liquid): energy is used to overcome attractive forces Constant at 0°C 

c Liquid (water) Increases 

d Boiling (liquid → gas): energy is used to overcome remaining attractive forces Constant at 100°C 

e Gas (water vapor) Increases 

 

➢ During melting and boiling, the temperature remains constant because added energy is used to overcome 

attractive forces between particles.  

➢ After attractive forces are overcome → particles move more freely → temperature increases. 

Effect of water quantity (mass) on heating curve: 

• More mass → requires more time/ Less mass → requires less time.  

• The shape of the graph remains the same (melting & boiling points do not change).  

Heating Curve A graph showing how temperature changes over time as 
thermal energy is continuously added. 
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6 Predict whether an object will float or sink in a fluid 
Textbook + Figures 

13 & 14 
217 
218 

 

Buoyancy 
The ability of a fluid (Liquid or Gas) to exert an upward force on an object 
immersed in it. 

Buoyant force 
(weight of displaced fluid) 

The upward force that opposes the gravitational force (weight) pulling an 
object down. 

Archimedes’ Principle 

The buoyant force on an object is equal to the weight of the fluid displaced by the object. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Objects float or sink depending on the comparison between their density and 

the density of the fluid. 

Wood and steel have the same volume, but steel 

has more mass → steel has greater density. 

Wood floats 

Buoyant force ≥ Weight 

Steel sinks 

Buoyant force < Weight 
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Condition (Forces) Condition (Density) Result 

Buoyant force ≥ Weight Object density < Fluid density Object floats 

Buoyant force < Weight Object density > Fluid density Object sinks 

 

 

 

Why does the steel ship float? 

A steel block is shaped into a hollow ship filled with air 

↓ 

The same mass takes up a larger volume 

↓ 

Overall density of the steel boat + air becomes less than the density of water 

↓ 

The ship floats 
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7 Calculate pressure in pascals (Pa) 
Textbook + example 1 + 

applications 
219 

 

 

 

 
 

 

A) 182,000 N 

B) 56,100 N 

C) 101,000 N 

D) 18,200 N 

 

 



Grade 9 General 
Mr. Issa Waswas 

Telegram: @ISSAWASWAS 

Inspire Science  WhatsApp: 0569190994 

 
 

 
 
 
 

A) 135,000 N 

B) 303,000 N 

C) 202,000 N 

D) 3,030 N 

 

 

 
 
 
 

A) 0.0079 m² 

B) 0.079 m² 

C) 7.9 m² 

D) 12.7 m² 

 

 

 
 
 
 

A) 1.66 × 10⁵ N 

B) 1.66 × 10⁶ N 

C) 1.66 × 10⁷ N 

D) 1.66 × 10⁸ N 
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8 
Identify applications of Archimedes’, Pascal’s, and Bernoulli’s 
principles. Textbook + 

applications 

220 

9 Describe Bernoulli’s principle. 221 

 

Pascal’s Principle 

Pressure applied to fluid is transmitted equally throughout the fluid. 

Pressure in = Pressure out          
𝑭𝒊𝒏

𝑨𝒊𝒏
=

𝑭𝒐𝒖𝒕

𝑨𝒐𝒖𝒕
 

 

Small input force (F1) applied to a small area (A1) 

     

Same pressure is transmitted through the fluid (P1 = P2) 

     

Piston with larger area (A2) produces a larger output 

force (F2) 

     

Hydraulic lifts increase force, not pressure. 

 

 
 

A) 3700 N 

B) 260 N 

C) 144,000 N 

D) 95 N 
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Bernoulli’s Principle 

   As the velocity of a fluid increases, the pressure it exerts decreases. 

Fluid moves slower → pressure increases 

 

 

Covering the end of a hose  

      

Restricted flow 

      

 Fluid moves faster → pressure decreases 

 

 

 

 

 

 

 

 

 

 

Hose-End Sprayer (Application) 

Fast-moving water passes over the tube      Creates a low-pressure area      Pressure difference 

pushes the chemical solution up the tube      Water and chemical mix and spray out 
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Summary 

Principle Main Idea Applications / Examples 

Archimedes’ 
Principle 

Buoyant force = weight of 
displaced fluid 

Floating ships (ship hull filled with air → 
lower overall density → floats) 

 

Pascal’s 
Principle 

Pressure applied to a fluid 
is transmitted throughout 

the fluid 

Hydraulic lift (small force on small piston → 
larger force on large piston) 

 
 
 
 
 
 
 
 

Bernoulli’s 
Principle 

Fluid velocity ↑ → fluid 
pressure ↓ 

Garden hose restriction (smaller opening → 
faster water flow) Hose-end sprayer (fast 

water → low pressure → pulls chemical up) 
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10 
Differentiate, using examples, between extensive and 
intensive properties. 

Textbook + example 
1 applications 

241 

 

 

 

Intensive Properties Extensive Properties 

Do not depend on the amount of 
substance present 

Depend on the amount of substance 

present 

Changing the amount → property stays 
the same 

Changing the amount → property changes 

Examples 

Density, Color, State of matter, Melting 
point, and Boiling point 

Examples 

Mass, Volume, and Length 

Intensive properties stay constant for a substance, so they can be used for 
identification. 
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11 
Define a chemical property of matter while listing some 
examples 

Textbook + Table 2 + 
Figures 9 and 10 

242 
245 
247 

12 Define a chemical change while listing some examples 

13 List evidence (indicators) of a chemical change 

 

 

Physical Properties Chemical Properties 

Can be observed or measured without changing 
the substance composition 

Describe the ability of a substance to 
change into a new substance 

The substance stays the same A new substance can form 

Examples 

Color, density, state of matter, melting point, 
boiling point, conductivity, malleability, and 

ductility 

Examples 

Ability to rust/corrode 
Ability to burn (flammability) 

Reactivity with acids 
Reactivity with other substances 
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During a chemical reaction (Change): 

Reactants (starting substances)      Products (new substances formed) 

 

 

 

 

 

 

 

 

 

 

Chemical 

Change 
 

A process in which one or more substances change into new 
substances with different compositions and different properties. 
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Evidence (Indicators) of a chemical change: 

• Change in color (example: iron rusting) 

• Change in smell/taste (example: food rotting) 

• Formation of gas (bubbles) 

• Formation of a precipitate (solid) 

• Energy change (temperature or light change) 

"A chemical reaction always produces a change in properties." 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Grade 9 General 
Mr. Issa Waswas 

Telegram: @ISSAWASWAS 

Inspire Science  WhatsApp: 0569190994 

 

 

Change 
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14 State Law of conservation of mass Textbook + Example 
1 + Applications 

245 
246 15 Apply the Law of conservation of mass 

 

 

 

 
 

A) 0.26 g 

B) 0.54 g 

C) 1.74 g 

D) 0.74 g 
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A) 8.2 g 

B) 91.8 g 

C) 100.0 g 

D) 108.2 g 

 

 

 

 

A) 91.8 g 

B) 102.1 g 

C) 110.3 g 

D) 113.3 g 



 
 

 

A) 69.4 g 

B) 79.4 g 

C) 89.4 g 

D) 99.4 g 

 

 

 

A) 15.6 g 

B) 24.1 g 

C) 39.7 g 

D) 55.3 g 

 

 

 

A) 6.6 g 

B) 10.0 g 

C) 16.6 g 

D) 26.6 g 

 

 

 

A) 49.8 g             B) 106.5 g 

C) 156.3 g           D) 262.8 g 
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16 
Classify, using a particulate diagram and examples, a mixture 
into homogeneous and heterogeneous Textbook + Figures 

15 & 16 

249 
252 
253 17 

using a particulate diagram and examples, a pure substance 
into an element and a compound 

 

 

 

 

 

 

 

 

 

 

                  
(unevenly distributed) 

 

                   
(evenly distributed) 
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Separating Compounds into Elements 

 

 

 

 

 

 

 

 

 

 

Water (H₂O) is a stable liquid / Hydrogen and oxygen are colorless, odorless gases. 

New substance (Chemical Change ) 

Electrolysis of water 

Electricity breaks down water into its 

elements: 

Water (H₂O) → Hydrogen  + Oxygen  

Hydrogen and oxygen are produced in a 

fixed ratio: 2:1 
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18 Identify the energy resources used in daily life. Textbook + Figure 2 293 

 

Energy resources are used in daily life to provide different forms of energy. 

Law of Conservation of Energy: Energy cannot be created or destroyed. It can only transform 

from one form into another. 

Examples: 

➢ Furnaces and stoves use thermal energy for heating and cooking. 

➢ Air conditioners use electrical energy to cool homes. 

➢ Cars and vehicles use mechanical energy to transport people and materials. 

Sources of Energy 

 

 

 

 

 

 

 

Non-renewable Energy Fossil Fuel (Petroleum, natural gas, coal) About 80% 

Nuclear energy Nuclear power plants About 9% 

Renewable Energy Solar, wind, hydroelectric, geothermal, biomass About 11% 
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19 Describe the process of fossil fuel formation. 

Textbook  

294 

20 

Identify 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. 

295 
296 
297 

 

Fossil Fuel  
Fossil fuels are energy resources formed from the remains of ancient plants and animals that 

were buried and changed over millions of years. 

 

 

Ancient organisms die → buried under sediments → exposed to heat and pressure for millions 

of years → fossil fuels form 

 

 

 

 

 

 

 

 

 

Combustion Reactions 

Fossil fuel (hydrocarbon) + Oxygen → Carbon dioxide + Water + Energy (heat & light) 

 

 

Chemical potential energy → thermal energy + light. 

 

➢ Fuels with more chemical potential energy 

release more energy when burned. 

Formation Process 
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Types of fossil fuels 

 

 

 

 

 

 

 

 

 

 
 

Fossil Fuel Formation / Composition Uses & Important Notes 

Petroleum 

(Oil) 

➢ Formed from the decay of ancient 
organisms such as microscopic plankton 
and algae.  

➢ A flammable liquid mixture of 
thousands of hydrocarbons. 

➢ Used as fuel and to make plastics, 
synthetic fabrics, cosmetics, 
medicines, lubricants, wax 
products, and asphalt. 

Natural 

Gas 

➢ Found trapped above petroleum 
deposits.  

➢ Mainly methane, with other 
hydrocarbons such as propane and 
butane. 

➢ Contains the most chemical 
potential energy per kg. 

➢ Burns cleaner and produces fewer 
pollutants.  

➢ Used for cooking, heating, 
manufacturing, and some vehicles. 

Coal 

➢ Formed from ancient swamp plants 
buried under sediments → changed to 
peat → heat and pressure over millions 
of years → coal.  

➢ A solid fossil fuel containing 
hydrocarbons and impurities. 

➢ Mostly burned in power plants to 
produce electricity.  

➢ Contains more impurities (sulfur and 
nitrogen compounds), producing 
more pollutants when burned. 
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Remember 

Renewable Resources Non-renewable Resources 

Resources that are naturally replaced at a 
faster rate than humans can consume. 

Resources that are used faster than they can be 
replaced and require millions of years to form. 

Examples: sunlight, wind, water, biomass Examples: coal, petroleum (oil), natural gas 

 

Why must we use resources sustainably? 

• To avoid running out of important resources 

• To protect the environment 

• To reduce pollution and environmental damage 

• To make sure future generations can use these resources 
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21 List the different renewable energy resources. 
Textbook + Figures 
17,18,19,20,21,22, 

and 23. 
22 

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

23 List the different renewable energy resources. 

 

 

1) Solar Energy (Energy from the Sun) 

➢ It is a renewable resource because it is replaced by natural 
processes faster than humans consume it. 

➢ Sunlight (radiant energy) → Electrical energy 

➢ Solar cells are made of two layers of semiconducting material 
sandwiched between two layers of conducting metal. 

 

How do Photovoltaic cells (solar cells) work? 

 

 

 

 

 

 

 

 

 

Note:  Solar cells are expensive, but they are useful in remote areas without power lines. 

Renewable energy resources 

Sunlight strikes the 
solar cell.

Electrons move
through an electric 

circuit.

The movement of 
electrons produces 

electricity.
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2) Hydroelectricity (Energy from Water), Dams 

➢ Produced from the energy of moving water. 

➢ Moving water spins a turbine connected to an electric generator. 

➢ Gravitational potential energy (stored water) → Mechanical energy (moving turbine) → Electrical energy 

 

Advantages of Hydroelectricity Disadvantages of Hydroelectricity 

Almost no pollution Can disturb natural ecosystems 

More efficient than fossil fuel-burning power plants Can block fish migration, reducing fish populations 

Dams create lakes that provide water for drinking, 
irrigation, and recreation 

Can change water temperature and cause sediment 
buildup, affecting habitats 

 

 

 

3) Tidal and Wave Energy (Energy from Ocean) 

➢ Tidal: caused by the gravitational pull of the Moon and Sun.  

➢ Wave: produced from the movement of ocean waves. 

➢ Mechanical energy (moving water) → Electrical energy 

Disadvantage: It is only useful in places with large differences 

between high and low tides. (Tidal) 
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4) Wind Energy 

➢ Wind turbines convert wind energy into electrical energy. 

➢ Wind energy → Mechanical energy → Electrical energy 

 

Disadvantages: Wind energy requires areas with sufficient wind, requires 

batteries for storage, and turbines can be noisy, alter landscapes, and 

disturb bird migration. 

 

5) Geothermal Energy 

➢ Geothermal energy is thermal energy contained in and around 

magma inside Earth. 

➢ It comes from the decay of unstable radioactive elements in inside 

Earth. 

➢ Thermal energy (hot rocks/magma) → Mechanical energy (steam spins 

turbine) → Electrical energy 

Disadvantages: Geothermal energy is limited to areas where magma is 

close to Earth’s surface. 

 

6) Alternative Fuels 

Hydrogen Fuel Cells 

➢ A fuel cell behaves like a battery. 

➢ It combines hydrogen with oxygen (chemical) to produce electrical energy, water, and heat. 

Disadvantages: Hydrogen requires a lot of energy to obtain, fuel cells are expensive, and hydrogen storage is 

difficult. 

Biomass 

➢ Biomass is renewable organic matter (wood, crops, and animal waste). 

➢ Burning biomass converts stored chemical potential energy into thermal energy. 

➢ Chemical potential energy → Thermal energy 
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Summary 

Resource 
How electricity is 

produced 
Energy Conversion 

Advantages / 
Disadvantages 

Solar 
Solar cells convert 

sunlight 
Radiant → Electrical 

Renewable, but solar 
cells are expensive 

Hydroelectric 
Moving water spins the 

turbine connected to the 
generator 

Gravitational → 
Mechanical → Electrical 

Almost no pollution, 
but it can disturb 

ecosystems 

Ocean 
(Tidal/Wave) 

Moving ocean water 
spins turbines 

Mechanical → Electrical 
Nearly pollution-free, 

but useful only in 
some areas 

Wind 
Wind spins turbines 

connected to a generator 
Wind → Mechanical → 

Electrical 

Clean, but needs 
sufficient wind and 

batteries 

Geothermal 
Hot rocks heat water, 

steam spins the turbine 
Thermal → Mechanical 

→ Electrical 
Clean, but limited to 

volcanic areas 

Hydrogen fuel 
cell 

Hydrogen combines with 
oxygen 

Chemical → Electrical + 
heat 

Clean, but expensive 
and hard to store 

Biomass Organic matter is burned Chemical → Thermal 
Renewable, but 
burning releases 

gases 
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24 
Describe how the human population affects the Earth’s carrying 
capacity. Textbook + Figures 12 

& 33 
25 

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

 

 

 

 

 

 

 

 

 

 

 

Human population growth was slow at first, then increased rapidly after the mid-1800s. 

Why? 

✓ Advances in medicine 

✓ Availability of clean water 

✓ Better nutrition 

 

 

 

 

Effect of human population on carrying capacity: 

Increasing human population → increased use of natural resources → resources consumed 

too quickly → environment becomes threatened → populations suffer 

Population All individuals of one species living in a particular area. 

Carrying capacity 
The greatest number of individuals of a species that the 
environment can support with the available natural resources. 
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Protecting and Conserving Natural Resources 

Action How it helps 

Reduce Use fewer materials and produce less 

waste 

Reuse Use materials again instead of throwing 

them away 

Recycle Convert used materials into new products 

Compost Convert organic waste into useful material 

Use energy-efficient technologies Reduce energy use and pollution 

Save water Reduce water consumption 

Use fuel-efficient vehicles / public 

transport 

Reduce air pollution 

 

 

 

 

 

 

 

 

 

Pollution can spread across borders through air and water, so reducing pollution helps protect 

the environment. 
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