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Chemistry 
Safety 

WHMIS: 

WHMIS stands for Workplace Hazardous Material Information System. 

 

HHPS: 

HHPS stands for Hazardous Household Product Symbols 
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Atomic Theory 

All of the following people are the most important/significant people who built off of eachother ideas 

about atomic theory. 

- John Dalton suggested that all matter is made up of atoms. He also discovered the particle 

theory of matter. 

- J.J Thomson proposed a revolutionary new model from atoms, in which each atom was 

composed of smaller particles.He discovered that atoms were composed of both positively and 

negatively charged particles. 

- Ernest Rutherford is famous for the  “Gold Foil” experiment, it led him to include a nucleus in his 

atomic model. 

- Niels Bohr transformed Rutherford's model into the current design known as the 

“Bohr-Rutherford diagram”. 

 

The Particle theory of matter was Discovered by John Dalton, and I goes like this: 

1. All matter is composed of very tiny objects called particles 

2. All particles have spaces between them 

3. The particles in a substances attract each other 

4. Particles present in matter are always in motion. 

 

We can use particle theory to describe all sorts of things, but most importantly we can use it to 

describe the differences between solids liquids and gasses. Essentially gasses have the most space 

between their particles, liquid will have some space between the particles, and solid will have very few 

spaces between the particles. 

 

Chemical Definitions 

Chemical Change: is when a change is irreversible 

Physical Change: Is a change to the aesthetics or a change that can be undone 

Physical Properties: odor,density, melting point and boiling point 

Chemical Properties: heat of combustion, enthalpy of formation, toxicity, and flammability 

Homogenous and Heterogenous: Homogenous Mixes, Hedero does not. 

 

Solution: A solution is where the substances are not visible( Example: Gatorade+water)  

Mechanical Mixture: the different substances are visible(Example: Pizza). 

Suspension: is a cloudy mixture in which tiny substances are suspended in each other( Example: Muddy 

Water) 

 

Metal: a metal is an element that forms positive ions (cations) and has metallic bonds. They have the 

ability to conduct heat or electricity, 

Non-Metal: The definition of nonmetal is an element that doesn’t have the characteristics of metal. 

Metalloids: A metalloid is a chemical element that exhibits some properties of metals and some of 

nonmetals 
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Ion: An ion is defined as an atom or molecule which has gained or lost one or more of its valence 

electrons, giving it a net positive or negative electrical charge.  

Nucleus: There are protons and neutrons inside of the Nucleus. 

Pure Substance: One kind of matter with a unique set of properties 

Element: a pure substance 

Compound: pure substance made from two or more elements 

Group/Family on periodic table: a column on the periodic table ( 1-18) 

Period on periodic table: a row on the periodic table(1-7) 

 

Molecule: group of atoms that share electrons 

Atom: smallest part of an element that has all of the elements properties. 

 

Alkali metals: The first column on the periodic table 

Alkali earth metals: The second column on the periodic table 

Halogens: The seventeenth column on the periodic table 

Noble gases: The eighteen column on the periodic table. 

 

Most reactive metal: Francium 

How to create a bohr rutherford diagram: 
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Naming Compounds 

Naming Ionic Compounds: 

1. Metals combine with non-metals 

2. Write the name of the metal first and then the name of the nonmetal second. 

3. Change the ending of the non-metal to “ide” 

Naming Molecular Compounds:  

1. Remove the ending of the second element, and add “ide” just like in ionic compounds. 

2. When naming molecular compounds prefixes are used to dictate the number of a given 

element present in the compound.  

3. If there is only one of the first elements, you can drop the prefix. For example, CO is carbon 

monoxide, not monocarbon monoxide. 

4. If you have more than 2 elements you add an ate instead of ide if you have oxygen( so for 

example Francium, Cabon, and Oxygen, would be Francium Carbonate 

Number of Atoms  Prefix 

1  mono 

2  di 

3  tri 

4  tetra 
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5  penta 

6  Hexa 

7  Hepta 

8  Octo 

9  Nona 

10  Deca 

 

 

Covalent Bonds: 

Think of it this way…  

 

- 2 kids need 8 colors to finish a drawing but each them only have 7, so instead of one hogging 

all of the markers they share, and take turns with the 2 markers that they need to get to eight. 

 

- This is pretty much how covalent bonds work except with valence electrons instead of markers 

-  

Ionic Compounds 
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Lewis Dot Structure 
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Ecology 
Interactions in Ecosystems: 

These are the two different types of interactions in the ecosystem:  

- Biotic Interactions: Interactions between living things. 

- Abiotic Interactions: Interactions between living and nonliving things. 

Biotic Interactions:  

1. Competition: interactions between two or more organisms competing for the same resource in a 

given habitat. 

2. Predation:  the act of one organism eating another organism in order to obtain food. Prey 

animals adapt in order to avoid being eaten.  (Ex: Camouflage) 

3. Symbiosis: a close interaction between two different species where one species lives in on or 

near other species( such as: Mutualism, Commensalism, Parasitism). 

There is also 3 different ways to categorize animals in an ecosystem, by their eating patterns: 

Herbivore: Is an animal that eats plants or other producers. 

Carnivore: is an animal that eats other animals. 

Omnivore: is an animal that eats both plants and animals. 

 

Biomes: 

A biome is a region with a distinct climate and ecology.  They have similar ecosystems in them 

 

Types of biomes: 

- Aquatic (lots of water, aquatic animals, little sunlight, cool temperature) 

- Land - example: Desert (little water, hot temperatures and animals that have adapted to 

hot/dry conditions) or Forest 

 

Canada’s Biomes: 

1. Deciduous Forests – have trees that lose their leaves.  

2. Boreal Forests – has trees with cones and needles and thin soil cover.  

3. Tundra – no trees, only shrubs and grasses. Has a deep layer of “permafrost” . 

4.  Grasslands – has few trees but many grasses and shrubs. 

5. Temperate coniferous forests – different types of needle and cone bearing trees in richer soil.  

 

Pesticides: 

Pesticides are chemicals that kill unwanted organisms, usually those that attack crops. They affect many 

processes of living things such as: 

1. Growth 

2. Reproduction 

3. Neurological Development 

4. Immune System 
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- When substances( such as pesticides) build up in an organism's body. This is called 

Bioaccumulation. 
- As we move up a food chain, a pesticide becomes more concentrated. This is called 

Biomagnification. 
 

Limiting Factors: 

- Limiting factors are any environmental factor that prevents an increase in the number of 

organisms. Types of limiting factors: 

1. Competition 

2. Predation 

3. Disease 

4. Human Disturbance 

5. Forest Fires  

 

Water Cycle: 

1. The sun heats the surface water which evaporates it, turning it into water vapor which rises into 

the atmosphere. 

2. The water cools and condenses in the clouds. 

3. The water then falls in the form of rain or snow. 

4. When it hits the ground will run off the surface into nearby streams and rivers. 

5. It may also flow in to aquifers, or be consumed by animals 

Nitrogen Cycle: 

- Nitrogen-Fixing Bacteria – turn nitrogen gas into ammonia. (Nitrogen → Ammonia) 

(N3 → NH3) 

- Nitrifying Bacteria – turn ammonia that has been produced into Nitrates, which plants absorb 

through their roots. (Ammonia → Nitrites → Nitrates) 

(NH3→ NO2→ NO3) 

- Denitrifying Bacteria – convert unused nitrates back into nitrogen gas which returns to the 

atmosphere. (Nitrate → Nitrites → Nitrogen gas) 

(NO3 → NO2→ N2) 

The Carbon Cycle: 

Photosynthesis: The process by which green plants and some other organisms use sunlight to synthesize 

foods from carbon dioxide and water.  

  

Carbon dioxide + water + energy → sugar + oxygen 

Chemical Equation:(C6H12O6 + O2→ CO2 + H2O + energy) 

Balanced Chemical Equation:(C6H12O6 + 6O2→ 6CO2 + 6H2O + energy) 

 

Cellular Respiration: Cellular respiration is the process of breaking sugar into a form that the cell can 

use as energy. 

 

Sugar + oxygen → carbon dioxide + water + energy 

Chemical Equation:(CO2+ H20 + energy → C6H12O6 + O2) 

Balanced Chemical Equation:(6CO2+ 6H20 + energy → C6H12O6 + 6O2) 
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Energy:  

Trophic Levels: 

- 1st trophic level & Producers: The lowest level in the food chain, they don't eat anything, they 

only get eaten. ( ex: Grass) 

- 2nd trophic level & Primary Consumers: The second lowest level in the food chain, they directly, 

and exclusively eat the producers.( ex: Lady Bug) 

- 3rd trophic level & Secondary Consumers: The third level in the food chain, that eats the 

primary consumers. 

- 4th trophic level & Tereditory Consumers: They are normally the highest in their respective 

food chains, which means they are most likely not hunted by other animals. 

- There is a group of organisms called decomposers . They break down dead animals and 

plants and return vital nutrients to the soil. But a scavenger feeds on dead animal and plant 

material present in its habitat. A detrivore does the same thing as a scavenger but eats what 

the scavenger leaves . 

Food Chains, Food Webs & Energy Pyramids: 

- Food chain: follows just one path of energy as animals find 

food. 

- Food web: Shows the relations of many food chains in an 

ecosystem. 

 

- In a Energy Pyramid: each trophic level receives 1 tenth of 

the energy that the animal below it had. So if an hawk ate 

a blue jay that had 100 kJ of energy the hawk would only 

get 10 kJ of energy. 

 

 

Soil: 

Types of soil: 

- Top soil( Upper Layer) 

- Subsoil( Below Upper Layer) 

- Bedrock( Bottom of soil profile) 

 

Mineral composition: 

1) Loan Soil: 

- Has rock particles of different sizes , and has particles that hold air or water 

     2)   Clay: 

- Particles packed tightly together, no air pockets. Often traps water 

     3)   Sand: 

- Relatively large compared to clay . Creates large spaces that permit root growth and air 

pockets 

Soil Acidity: 

- If soil has a low pH (0-7) it is considered acidic 

- If soil has a high pH (7-14) it is considered alkaline 

- Plants mostly like to live in an neutral environment 

What the Biosphere is made up of: 
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● The Atmosphere: The layer of gasses surrounding Earth. 

● The Lithosphere : Earth's solid outer layer. 

● Hydrosphere: All the water on Earth. 

Basic Definitions  

● Species: A group of similar organisms within an ecosystem 

● Population: A group of members of the same species that live in the same area 

● Community: Made up of populations of different species that live and interact in an area. 

● Niche: the term that describes all the interactions of one species with its ecosystem. 

 

 

Cows: 
Important to note is that global warming can aculaty be caused by cows… 

 

1. Cows Farts, and Poops release methane into the atmosphere - -> more methane in 

atmospheres means the sun's rays are being trapped and reflected back on the Earth - causing 

the temp of the Earth to increase 

2. Cows are produced on large farms where they have to cut down trees to make room for them 

→ fewer trees means less photosynthesis which is what removes CO2 from the atmosphere. 

CO2 is another greenhouse gases - producing more global warming 

3. Cows are often farmed in countries far away and then shipped to our grocery stores -->the 

shipping process burns fossil fuel (for fuel for trucks/boats which in turn produces more CO2). 

The Tragedy Of Commons: 

- The tragedy of the commons is what happens when no one is in charge of a common property 

that everyone benefits from 

- For example - we all breathe air - but no owns the air we breathe.  We all pollute  it even 

though we all know it is bad for us - but no one is in charge so it takes a lot of work to get 

something done for everyone to fix it 
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Electricity 
Static Electricity 

Laws of electric charges: positive forces attract to negative forces; Positive does not 

attract to positive, and negative does not attract to negative.   

 

Charging by static electricity:  

- Rubbing 2 objects together causes one to lose electrons and the other to 

gain electrons. 

- Static charges collect on surface 

- They remain on surfaces until they are given a path to escape. 

- The electrostatic series shows how much charge an object has compared to 

others 

Insulators: A material or an object that does not easily allow heat, electricity, light, or 

sound to pass through it. 

 

Conductors: A material or an object that conducts heat, electricity, light, or sound 

 

Semiconductors: a substance with electrical conductivity intermediate between that of 

an insulator and a conductor 

 

Electroscopes:  

- Electroscopes are used to show if an object has a static charge, this happens by either 

conduction or induction.  

- If the object has an excessive positive charge the leaves will spread because the negative 

charge will flow down into the leaves causing them to repel each other. 

Charging by Conduction & Induction: 

- In both Conduction and induction the leafs of the electroscope take on the charge of the 

material 

- Induction happens when you hold the object close to the electroscope, but not touching. The 

electrons jump to the electroscope and disturb the neutral balance of the electroscope, causing 

it to be either negative or positive( whatever the material was). It will stay that way unless you 

provide a route for the electrons to escape, the route must connect to the ground. 

- Conduction is just like Induction, but instead of holding the object close to the electroscope, in 

conduction you just touch to the other. 
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-  

 

Current Electricity: 

Things to know when solving circuits: 

- The voltage across a parallel circuit is the same 

- The current across a series circuit is the same. 

- You are allowed to have a parallel circuit in a series 

circuit. 

- One cell when drawing is a battery of 1.5V. 

- A circuit/energy flows negative to positive 

Calculations in parallel circuits: 

- iT= i1+i2+i3 

- vT=v1=v2=v3 

Calculations in Series circuits: 

- iT=i1+i2+i3 

- vT= v1+v2+V3 

- rT= r1+r2+r3 

Definitions 

- Potential Difference: The difference in electrical potential energy between 2 points on a circuit 

- Resistance: The degree to which a substance opposes the flow of electric current through it 

- Current: A measure of the amount of charge moving past a point in the circuit every second. 
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Energy Consumption 

Kilowatt Hour: 

- A Kilowatt Hour is very simple is is just multiplying: 

- Kilowatts which is a 1000 watts 

- By the amount of time ( in hours ) 

- You would normally use this to calculate how much money an appliance would cost you to run, 

you would do this by multiplying the KWH by the rate. 

 

Calculating efficiency percentage: 

- To calculate the efficiency percentage you just: 

- Divide the output/input 

- Multiply by 100 

- You would use the calculation of the efficiency your appliances are. 

Power: 

How power is generated: Electricity is most often generated at a power plant 

Renewable energy: wind, solar, hydro, biodiesel 

Non-Renewable energy: coal, nuclear  
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Space: 
Celestial Objects: 

 

- What is a Celestial Object: An object that we can see in the sky, which includes Planets, 

Asteroids, and Suns. 

Planets: 

- Below are the 8 planets in our galaxy, in order from closest to the sun to furthest from the Sun. 

- Mercury 

- Venus 

- Earth 

- Mars 

- Jupiter 

- Saturn 

- Uranus 

- Neptune 

- A way to remember the order of the planets is by creating a sentence with all of the first 

letters of the planets. It used to be ( My Very Enthusiastic Mother Just Served Us Nine Pizzas), 

but since Pluto isn't a planet anymore it becomes ( My Very Enthusiastic Mother Just Served Us 
Nothing)! 

Sun: 

- The sun has 6 main layers: 

- The core: Which is the inner part of the Sun. Where nuclear fusion happens. 

- Radiative Zone: Which surrounds the 

core. Light and radiation are 

continuously absorbed and re-emitted 

- Convective Zone: Surrounds the 

radiative Zone. In this area there are 

huge bubbles of hot plasma ooze up 

toward the surface carrying energy. 

- Photosphere: The boundary between the 

inside the sun and the outside(Yellow 

Colored). This is the part of the sun that 

we see from the earth 

- Chromosphere: Above the chromosphere( Red Colored). You can not see this layer 

because the photosphere color is so bright it dilutes the color of the chromosphere. 

- Corona: The outermost layer of sun and extends millions of km. 

Moon Positions: 
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- If you look up at the sky you can see there are different phases of the moon 

- This is caused by the Moon's revolution around Earth 

- One complete change of the phases is called a lunar cycle 

- A full moon occurs when Earth lies between the Sun and the Moon  

- When the Moon  lie between the earth and the sun this is called a new Moon  

Stars: 

- The sun is a star 

- A star is a hot ball of plasma, an electrically charged gas, that shines because nuclear fusion is 

taking place at its core. 

- You can estimate the temperature of the of the star by looking at the color 

 

 

Life Cycle of a Star: 

Low Mass Stars: 

- Low mass stars use their nuclear fuel very quickly so they won't burn out for more than 

100 billion years 

- Since they have less gravity and lower pressure than other stars the nuclear reactors in 

the core happen at a very slow rate, causing them to last longer. 
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- Low mass stars are called red dwarfs 

- As red dwarf stars die out they collapse under their own gravity. Which causes the 

star to reheat, but not enough to allow their nuclear fusion to begin again. 

- Red dwarfs eventually cool into smaller white dwarfs 

Medium Mass Stars: 

- Takes 10 billion years to burn out 

- When they die they will collapse under their own gravity 

- The process of collapsing raises the temperature and pressure, causing the fusion of 

the stored helium 

- The star will expand into a red giant 

- Eventually the helium fuel runs out, and the star will die ( could take from 1k years to 1 

billion) 

High Mass Stars: 

- High mass stars take 7 billion years to burn out 

- Hotter brighter and bluer than other stars 

- Always dies voilenty  

- The process of collapsing causes the helium to fuse in its core 

- This causes it to expand into a super giant  

Supernovas: 

- The explosion of high mass stars 

- With no fuel left to produce the star collapses one final time, which causes the core to 

the star to heat up and explode. 

- This explosion releases/ creates all of the elements in the periodic table, and can 

create planets and solar systems/ 

- There are 2 outcomes to this explosion: 

Neutron Stars: 

- This happens if the star is between 10 and 40 times the mass of the 

sun 

- This explosion will direct inward and outward  

- This causes the star to condense and collapse 

- This causes the star to be a become a ball of neutron no more than 15 

km across, in other words it creates a neutron star… the densest 

material known  

Black Holes: 

- If the star was over 40 times the mass it will create a black hole 

- After the supernova explosion the stars core will be under a massive 

gravitational force and nothing can stop its collapse. 

- All matter will fall into a single point creating a black hole. 

 

Eclipses: 

Solar Eclipse: 

- A solar eclipse occurs when the Moon blocks the Sun's light to viewers on earth. 
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Lunar Eclipse: 

- A lunar eclipse occurs when Earth blocks out the Sun’s light shining on the Moon 

- Causing the moon to “ Disappear” 

 

Measurements/Definitions: 

Astronomical Unit: The distance from the Earth's core to the Suns 

Light Year: The distance that light will travel in one year. 

Rotation: One complete spin of Earth on its axis, which takes almost 24 hours 

Revolution: One complete orbit of Earth on its axis. 

Constellations: A group of stars that, forms from the earth from a recognizable pattern 

Geocentric system : The earth or a planet is the center of the solar system( This model is impossible ) 

Heliocentric system: The Sun or a Star is the the center of the solar system( This is the real model of all 

solar systems). 

 

 

Technology: 

Canada's contributions: 

- Canadarm, which allows the space station to catch capsules heading toward the space station 

that way they can restock on supplies, and other stuff 

- Atronaughts: We contribute a constant stream of astronauts to the space program, the most 

famous being Chris Hadfield.  

Two important spin-off technologies space research and exploration have given us, here on Earth: 

- LEDs 

- Wall Ovens 

- Cordless vacuums 
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Seasons & Days & Years: 

Days:  

- Earth days occur because the Earth is spinning around in orbit, and one full spin will result in a 

full day on earth 

Season: 

- The Earth is tilted 23.5° 

- If the Earth wasn’t tilted on its axis, the climate would remain the same year round. 

- Since the Earth is tilted, this causes variations in the amount of sunlight locations received 

throughout the year. 

Years:  

- A full year results in the Earth doing a full orbit around the sun  

 Asteroids vs Meteors vs Meteorites 

- Asteroid: a large rocky body in space, in orbit around the Sun. 
- Meteoroid: much smaller rocks or particles in orbit around the Sun. 
- Meteor: If a meteoroid enters the Earth's atmosphere and vaporizes, it becomes a 

meteor, which is often called a shooting star. 
- Meteorite: If a small asteroid or large meteoroid survives its fiery passage through the 

Earth's atmosphere and lands on Earth's surface, it is then called a meteorite. 
 
 
Read more at: https://phys.org/news/2015-06-difference-asteroids-meteorites.html#jCp 
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Questions 
 

 

Chemistry 

1. Who were the 4 people important to the advance in atomic theory? 

2. What is the Particle Theory of Matter, and who discovered it? 

3. What is the difference between a Chemical Change and a Physical Change? 

4. What is a Homogenous and Heterogenous mixture? 
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5. What is a Solution, Mechanical Mixture, and Suspension? 

6. Describe the difference between Metal, Non-Metal, Metalloids? 

7. What is an Ion, a Nucleus, molecule, and an atom? 

8. What is an Element vs a Compound? 

9. What is the most reactive metal? 

10. Draw a bohr-rutherford diagram or lewis dot diagram of an element 

11. Select two elements, along with a amount of molecules and combine them to make a compound 

A) First Draw it  

B) Then write its chemical formula 

C) Finally determine if it’s a molecular or ionic compound then write its new name 

Ecology 

12. What is a Biotic vs an abiotic interaction? 

13. What are the 3 types of animal interaction? 

14. What are the 3 types of symbiosis? 

15. What are the 2 types of biomes? 

16. What are the 5 biomes in Canada? 

17. What are the 4 things that pesticides affect? 

18. What is the difference between bioaccumulation vs biomagnification? 

19. What are the 5 limiting factors? 

20. Describe the water cycle? 

21. Describe the Nitrogen cycle? 

22. Describe the carbon cycle? 

23. Draw the Water/Carbon cycle? 

24. What are the 3 types of soil? 

25. What is the mineral composition in soil? 

26. What is a Species, a Population, a Community and a Niche? 

27. What's the big deal with cows? 

28. What is the tragedy of commons 

Electricity: 

 

29. Draw and explain how conduction and induction works? 

30. What is the current potential difference and resistance? 

31. What in a series circuit and a parallel circuit stays the same? 

32. How do you charge by static electricity? 

33. When is an insulator, a semiconductor, and a conductors. 

34. Describe the triboelectric series 

35. What is the law of electric charges? 

Space: 

 

36. What are the 8 Planets in order? 

37. What is a celestial object? 

38. What are the 6 layers of the Sun? 

39. Draw a solar and Lunar Eclipse 

40. What is a constellation?  

41. What causes Seasons, Days, and Years? 

Jason Van Humbeck Science Exam Study Sheet: Grade 9 © 

 
22 



Grade 10 Exam Study Sheet - Created by  
 

42. What is an Astronomical Unit, Light Year, Rotation and Revolution? 

43. What is the cycle of Low Mass, Medium Mass, and High Mass Star 

44. What is a Geocentric system vs Heliocentric system? 
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