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Chemistry 

 

Workplace 

Hazardous  

Materials 

Information 

System 

 

WHMIS is an acronym that can help 

identify hazards and other dangerous 

toxins and materials in work spaces. You 

can notice there there many of these labels 

around the real world. 

 

 

 

 

 

 

 

 

 

 

House 

Hold 

Protection 

System 

 

 

 

HHPS is another acronym that you will see 

mostly around your house around items 

such as detergents, and cleaners. 
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Important 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 

 

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 

nonmetals 

 

Ion: An ion is defined as an atom or molecule 

that has gained or lost one or more of its 

valence electrons, giving it a net positive or 

negative electrical charge.  

Nucleus: There is protons and neutrons inside 

of the Nucleus. 

 

 

 

Element: a pure substance 

 

Protons: Are positively charged and found 

inside the nucleus which part of an atom 

 

Nutron: Have no charge, and found orbiting 

the nucleus which is part of an atom 

 

Electron: Are negatively charged and also 

found inside the nucleus which is part of an 

atom 

 

Compound: a 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: a group of atoms that share 

electrons 

 

Atom: the 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 
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Chemical Reactions 

A chemical reaction is a reaction between a 2 or more reactants which leads to the products. 

There are 5 different types of Chemical Reactions :  

 

A chemical reaction is a reaction between a 2 or more reactants which leads to the products. 

There are 5 different types of Chemical Reactions :  

● One of the most basic Chemical Reactions is Synthesis, synthesis is when 2 elements ( a 

metal, and a nonmetal) combine to make a compound. 

● Another very basic chemical reaction is Decomposition(which is the opposite of 

synthesis). Decomposition is a reaction in which a compound is broken into 2 or more 

smaller components or elements.  

● Single Displacement is when one element or compound replaces another(metals 

replace metals, and nonmetals replace non metals), and pushes it to the side. 

● Double Displacement is when metals and nonmetals swap partners with each other.  

 

● Finally there is Combustion which can be split into two categories, and both follow a 

basic format. 

● Complete Combustion = Fuel + Oxygen → H2O(Water) + CO2 (Carbon Dioxide). 

● Incomplete Combustion = Fuel + Oxygen → H2O(Water) + CO2 (Carbon Dioxide) 

+Carbon Monoxide + Carbon( Soot). 
 

Things to Know in Chemistry 

● Electrons are Negatively charged, to calculate add Protons, and Atomic 

Number 

● Protons are positively charged, to calculate add Electrons, and Atomic Number 

● Neutrons are Neutral, to calculate subtract Atomic Mass from Atomic Number 

● In a chemical equation the following can be written under substances: 

○ Solid(s) 

○ Liquid(l) 

● Gas(g) 

● Dissolves in water(aq) 

● When looking at , or balancing a chemical equation it is important to know: 

○ When the number is in front of the equation it multiplies everything in 

the compound by it. This is called the coefficient. 

○ The numbers above the element are charges, they are not final and can 

be swapped. 

○ The subscript can not be changed and it is written under the element. 
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Acid’s 

The PH(Ph stands for the Power of Hydrogen) scale has a wide range that goes from 1-14. 

One is the most acidic with such an item in it’s category as lemons, and stomach acid. 14 is the 

most basic with such items under its belt like Bleach, and Concentrated 

Alkali Metals. A chemical or object has a Ph of around 7 that means 

that it is neutral and is not acidic or basic. It is important to remember 

that every number on the pH scale is a jump of 10. 

 

Naming Binary Acids ( Not Polyatomic Compounds) 

1. Start with the non-metal (that is not hydrogen). 

2. Add hydro- to the front (prefix). 

3. Change the ending (suffix) of the non-metal to –ic acid. 

Naming Oxyacids(Polyatomic Compounds) 

1. Start with the polyatomic ion. 

2. Change the ending (suffix) of the polyatomic ion to –ic acid. 

You will most likely encounter a question where you will  be asked to 

depict the acids and bases, so here are some ways you depict each 

of them. 

 

Acid  Bases 

Formula begins with (H) Hydrogen  Containing (OH) 

Formula ends with COOH  Includes HCO3 

Sticky   Bitter  

Sour  Slippery 

Can be Neutralized by Bases  Can be Neutralized by Acids 
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Naming and Formulating Compounds 
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Biology 
Cells 

Cells are the smallest and most basic unit of life. All living things are made out of cells. The 

following are ways to distinguish living things: 

● Have a Lifespan 

● Ability to grow 

● Ability to Reproduce 

● It Requires Energy to Survive 

● Produces Waste 

Organisms can be classified as Single Cell, and MultiCellular organisms. Single cell organisms 

are very basic, while Multicellular organisms are more complex(examples of Multicellular 

Organism are Plants, and Animals). The Multicellular organisms have cells that are classified as 

Eukaryotes. Eukaryotes are cells that have multiple organs. Each organelle has a specific job 

and function in the cell.  

Organelle  Function 

Cell membrane  Protects the cell from unwanted virus, 

and controls what goes in and out of the 

cell. 

Cell Wall  Acts like a fire wall for plant cells 

provides structure. 

Chloroplast  Converts sun into energy such as glucose. 

This is called Photosynthesis 

Cytoplasm  Gel like substance inside the chloroplast 

that give the cell structure and keeps it 

clean. 

Chromosomes  Contains DNA for cell. 

Endoplasmic Reticulum  Transport Proteins. 

Golgi body  Packing proteins, and delivering to direct 

locations 

Mitochondria  Mitochondria are the powerhouses of 

the cell. They act like a digestive system 

which takes in nutrients, breaks them 

down, and create energy rich molecules 

for the cell. This is known as cellular 

respiration. 

Nucleolus  Its main function is to rewrite ribosomal 

RNA (rRNA) and combine it with proteins 

Nucleus  The brains of the cell operation. Controls 
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everything that happens, and is in 

charge of genetic material. 

Ribosome  Makes proteins 

Vacuole  Storage and waste disposal. 

- In nature there are two types of reproduction: 

- Sexual Reproduction where you have two parents. This is what happens with 

Animals. 

- Asexual Reproduction is when you have one parent. In the cells case it means 

that the parent/mother cell splits into two. This process is called mitosis, and it 

goes as follows: 

Phase  Description   Image 

Interphase  ● To prepare the 

chromosomes copy 

themselves 

● Each chromosome now 

also has 2 identical 

strands of DNA called 

chromads.  

G1 Phase - Cell Growth 

S Phase - Dna Replication 

G2 Phase - Preparation for 

mitosis 

 

Prophase  ● Chromosomes thicken 

● The membrane around 

the nucleus begins to 

dissolve. 
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Metaphase  ● Chromosomes line up 

along the middle of 

the cell. 

● The membrane around 

the nucleus is 

completely dissolved. 

 

Anaphase  ● The chromatids 

separate,and are now 

called daughter 

chromosomes  

● The daughter 

chromosomes are 

pulled to opposite 

ends of the cell by the 

Endoplasmic reticulum. 

 

Telophase  ● Daughter chromosomes 

stretch out and become 

thin and invisible again 

like first stage. 

 

Cytokinesis  ● The other organelles 

are distributed around 

the cell. 
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Cancer 

Since DNA controls everything in our body including replication, when a problem occurs in the 

Dna it can cause genetic mutation. This mutation can be a problem because since each cell 

goes through mitosis, the mutation is exceptional multiplied. This can lead to a tumor or lump. 

These tumors or lumps can be classified into two categories. Which are:  

 

● Benign 

○ Other than overcrowding they really have no effect on surrounding cells 

○ They still perform their job without 

struggle. 

○ They are not cancerous  

● Malignant 

○ Interferes with other cells functions 

○ Also destroys nearby cells 

○ They are cancerous and can 

spread/move around the body 

○ When they move they can start creating 

a new tumor, this process is called 

metastasis 

○ Observe in the picture how there are multiple this is because it has 

spread. 

Although Cancer is for the most part unavoidable, you can still try to prevent it by not 

smoking, eating fresh produce, and using sunscreen when appropriate. When someone gets 

Cancer you can treat it with: 

Method 

 

Radiation Therapy  Chemotherapy 

 

Surgery 

Method 

 

Uses a special kind 

of 

energy called 

ionizing 

radiation. 

Uses chemicals to 

stop cancer cells 

from dividing. 

 

Surgeon removes 

the 

tumour or repairs 

the 

affected organs. 

Pros  Damages the DNA 

in 

cancer cells often 

killing them. 

Useful when the 

cancer has spread 

to 

other parts of the 

body. 

 

It may be possible 

to 

safely remove 

the entire tumour 

and 

affected tissue. 

Cons  Can also harm 

healthy 

cells near the 

tumour. 

Recovery may be 

painful (is not  an 

option if tumour is 

near organs or has 

Chemicals are 

toxic 

to healthy, rapidly 

dividing cells 
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spread too much).  (recovery is painful 

and severe). 

Organs and Systems 

The human body is made up of many systems that interact with each other to let everything 

work seamlessly. The main Organ systems are as follows:  

● The Digestive System 

○ Organ System that takes in food and digests it 

○ Also disposes(excretes) remaining waste in the form of poo 

○ Falls into 2 categories 

■ The Digestive Tract 

■ Accessory Organs 

● The Cardiovascular System 

○ Responsible for carrying oxygen and nutrients 

○ Also from removing waste 

● The Respiratory System 

○ The Respiratory system’s function is to take in oxygen and remove carbon 

dioxide. 

○ It is made up of  

■ Lungs 

■ Bronchi(Entry to the lungs) 

● Bronchi are have the 

layout of a tree, but the 

leafs are tiny air sacs 

● Each of the Bronchi are 

surrounded by Capillaries. 

■ Trachea(Wind Pipes) 

○ Since Oxygen only makes up around 

21% of all all we need a way to extract 

it. 

○ Lung diseases can normally be caused by smoking, as it rots the bronchi 

●  

Name  System  Description 

Mouth  Digestive  The mouth is where the digestive process of 

the human body begins. It happens by teeth 

breaking down food into a substance that 

would have the consistency of applesauce. 

The salivary glands help with this by 

softening the food. 

The Esophagus  Digestive  The esophagus comes right after the mount 

and the path that food will take in our 

digestive system. It is a long hollow tube 
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which is made from smooth muscle. The 

movement of your esophagus is controlled by 

nerve tissue. 

The Stomach  Digestive  The most major of organs. It is a J sack 

shape, located in the bottom 40% of the 

middle of the body. It works by using smooth 

muscle to churn food. 

The Small Intestine  Digestive  Another prime organ. Which contrary to it’s 

name is actually m long if it was stretched 

out. Also despite what most people think it 

actually does 90% of all digestive work. 

The Large 

Intestine(colon) 

Digestive  Even though it is called the Large intestine it 

is actually smaller than the small intestine 

since it is only 1.5m, although it is much 

wider. Its main purpose is to digest the 

remaining food and transport it to the ass. 

Liver  Accessory Organs  The liver's main job is filtering blood coming 

from the digestive tract before passing it off 

to the rest of the body. 

Pancreas  Accessory Organs  Converts food into energy for blood cells. 

Produces Insulin. Also regulates blood sugar. 

Gallbladder  Accessory Organs  Stores Bile, and is pear shaped and located 

on the right side of the abdomen. 

Blood  Cardiovascular system  Blood is a type of tissue but more of a liquid 

and it circulates throughout the body. There 

are 4 types of blood: 

● Red Blood(Move oxygen) takes 

around 49% of total blood 

● White blood(Infection Fighting takes 

under 1% of total blood 

● Palettes(Infection Fighting)help blood 

clotting 

● Plasma(protein rich) takes around 

49% of total blood 

Heart  Cardiovascular system  The heart is made of three types of tissues 

● Cardiac Muscle: It is the main tissue of 

the walls in the heart 

● Nervous tissue: Carries signals 

● Connective Tissue: Transposing 

substances, and provides support 

Blood Vessels   Cardiovascular system  Blood vesicle are a network of tubes that 
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carry blood throughout the body, there are 3 

types of blood vessels. 

 

Arteries: 

They are blood vessels that carry blood 

away from the heart, they have the highest 

blood pressure out of other blood vessel 

because they have to withstand the pressure 

of the heart. 

Vein: 

They do the opposite of what Arteries do as 

they care blood back toward the heart. They 

also make sure they blood continues to flow 

correctly. 

Capillaries: 

Small thin blood vessels which allows the 

opportunity for movement of oxygen and 

carbon dioxide. 

Skeleton  Musculoskeletal 

System 

Supports everything in our body and gives it 

structure so we don’t collapse in on ourselves. 

The selection consists of the following 

connective tissues: 

Bones: 

● Bones are Hard and dense 

● Need Calcium and Potassium to 

function 

● There are very small hole throughout 

the bones that still contain blood 

vessels  

Ligaments: 

● Elastic and connective tissues that 

hold bones together at the joints 

Cartilage: 

● Provides strong and low friction 

support for joints. 

Nervous System  Musculoskeletal 

System 

Perhaps the most important system in the 

human body.  

● It is shielded by bones 

● Relays information to the brain 

● Tells the muscles to contract 

● Nerve tissues is made out of Neurons 

and Neuroglial cells 
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Plant Anatomy 

Although plants are not animals, they still need to perform many of the same functions. They 

have two main systems that allow them to work: 

● Root System 

○ The root system consists of one or more separate roots, and it also absorbs 

water 

● Shoot System 

○ Includes the stem leaves, and flowers. 

○ It is used for photosynthesis 

○ Produces flowers for sexual reproduction 

You can also classify the area of plants by their tisse systems: 

● The Dermal Tissue System 

○ Make up the outer surfaces of plant parts. 

● The Vascular Tissue System 

○ transportation of water, minerals, and nutrients. 

● The Ground Tissue System 

○ All of the remaining structures of the plant. 

● Epidermal 

○ Found on top and underside of the leaf 

○ Forms an outer protective layer 

○ Allows for exchange in materials and gases 

● Vascular 

○ Transports Water and Nutrients throughout the plant 

○ Xylem is the vascular tissues responsible for transportation of water 

○ Phloem is the vascular tissues responsible for transportation of sugar and other 

energys 

● Ground 

○ Stores Carbohydrates 

● Meristematic 

○ Unspecialized cells 

○ Found in roots 

○ Responsible for creating new cells 
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Optics 
Light 

For millennials scientists and the general population have tried to understand light. This has 

resulted in many discorvers such as:  

- The speed of light is 299,792 kilometers per second(in a vacuum) 

- Nothing can travel faster than light 

- Light travels in a straight line 

- Light is a form of energy 

 

One of the biggest discoveries came from a scientist by the name of Sir Issac Newton. He 

discovered how to separate white light into visible colors. He accomplished this by directing 

the white light through a glass triangle prism.  This resulted in : 

 

- When he did the experiment he 

noticed that the beam of light 

appeared on the opposite side of 

the prism. 

- H e saw multiple colours which 

happen to be the colors of the 

rainbow. 

- These colors together form the 

Visible Spectrum. All of the 

different colors have different 

amounts of energy. 

- Red has the longest wavelength but 

the least amount of energy, and it 

is the opposite for violet.  

 

 

Red 

Orange 

Yellow 

Green 

Blue 

Indigo 

Violet   

 

 

It is also important to 

remember that there are 

more types of energy 

that travels in the form 

of electromagnetic 

waves: 
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Sources of Light 

- The largest source of natural light is from starts around the universe, such as our sun.  

- Objects that emit light are called Luminous. And obviously objects that do not produce 

light are known as Non-Luminous. 

- There are some substances that produce light when heated to extremely hot 

temperatures. This process of called Incandescence. 

- Another form is called Electric Discharge, this is called by an electric current passing 

through a gas. The electricity causes the light to flow. 

- Glow in the dark material and objects come from Phosphorescence, which is when the 

materials are coated with withphorus, and they emit a special light. 

- Fluorescence occurs when a substance absorbs high energy UV radiation, and them 

immediately releases the energy back as visible light. 

- Glow sticks are from Chemiluminescence 

- Bugs that light up such as fireflies, the process in which this occurs is Bioluminescence. 

 

he Ray model of light Describes how light travels: 

- A Ray is a singular unit of light and is drawn as a single straight arrow 

- A beam is a group of many rays of light moving all in the same direction 

- A candle flame. or a light bulb emits light equally in all directions so you would draw 

a circle around it of equal arrows pointing outwards. 

- A shadow occurs when an opaque object is blocking the direct light source, the closer 

the object is the light source the greater the shadow will be. 

- Light will always travel in a straight line until something interferes with its path, but the 

line itself will always be a straight line that does not curve. 

- A transparent medium is an object that almost perfectly allows light to pass through it, 

examples of this is saran wrap, windows, and glass. 

The Laws of Reflection: 

- There is the angle of incidence which is the side where the 

light comes in, and there is the angle of the reflection 

which as the same implies, it is the side that reflects back. 

- The angle of incidence and reflection are always equal 

- Regular reflection is when parallel rays of light strike a 

smooth surface and move away from the mirror parallel 

to each other. 

- Diffuse reflection is when you have a surface with many bumps in such such as a pond 

of the light is unpredictable. 

Characteristics of an image: 

- To describe an image always remember Salt 

Name  Description 

Size  Is the image smaller of bigger 
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Attitude  Is the image upright or upside down 

Location  Describe the location 

Type  Real: Image in front of mirror 

Virtual: Image Behind mirror 

Curved Mirrors: 

- Although they can be mildly 

amusing at times, they actually 

have no real world applications. 

- Concave and convex are relative 

to the object 

- They can also be called 

Converging(Concave), and 

Diverging (Convex). 

- When drawing them there will 

always be a principal axis(PA) which intersect the mirror down the middle. 

- The Center of Curvature (C) of a mirror is the center of the sphere, part of whose 

surface forms the curved mirror. 

- The vertex is teh point at which the PA intersex with the mirror. 

- At some point in the diagram the rays will eventually meet, this point is the focal point 

(F), and it's halfway between the (V), and the (C) 

 

 

Important Things to Know: 

- For a concave mirror, the object is real when it is beyond the focus, else it is virtual. 

- For a convex mirror, it is only virtual, and never real 

- For a concave mirror if the image is beyond c it will be smaller 

- For a convex mirror it will always be smaller 

- For a concave mirror when it is a focus there is no mirror 

- For convex there is always an image. 
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Refrations 

 

Medium  Speed (km/s) 

Air  300,000 

Ice  229,000 

Liquid Water  226,000 

Vegetable Oil  204,000 

Glass  197,000 

Ruby  170,000 

Diamond  124,000 

 

Refraction is the bending of light at the boundary between two transparent substances. When 

light travels between two mediums the speed of which the light can travel changes.  

 

Dispersion is a special kind of relationship that occurs especially in raindrops and diamonds. 

This phenomenon is when he diamonds and rain drops can seem completely corless and shine 

at the same time. This happens because the 

amount of refraction is different for each color. 

 

The amount by which a transparent medium 

decreases the speed of light is indicated by a 

number called the Index of Refraction. The larger 

refractive index, the more the medium 

decreases the speed of light. 

 

This index of refraction can showcase how fast light can travel in different mediums. For 

example, if light were to travel in an empty vacuum it would have a speed around 300 million 

meters per second, where as if light was traveling through a Diamond it would be just over 

100 million m/s. 

 

How to calculate the index of refraction: 

1. Find all variables that you know:  

a. Index of Refraction(r) 

b. Speed of light in the medium(v) 

c. Velocity of light in a vacuum(c) 
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2. Now solve 

a. Give the index of refraction a denominator of one 

b. Multiply one of the diagonals by each other 

c. Then with the remaining known variable divide that into the number you just 

got. 

Willebrord Snell determined the relationship between the index of refraction (n), the angle of 

incidence (i) and the angle of refraction (r). 

 

  Method 1  Method 2  Method 3 

Missing Variable  N  I  R 

Step 1   Find sine of (i), and 

(r) 

 

Multiply both sides 

by (r) 

Drag the sin(i) to the 

opposite side and 

switch its charge 

 

Spep 2  Divide (i) by (r) 

 

Drag the sin(r) to the 

opposite side and 

switch its charge 

 

Drag the sin in front 

of the (r) to the 

opposite side and 

switch its charge 

 

Step 3      Make sure you have 

left the(r) 

independent 

 

A lens is a transparent object that is used to reflect light. This is why they use it to modify and 

project images. Lenses can be classified into Converging(Convex), and Concave(Diverging). 

With a convex mirror the line meet at the focal point, and they go inwards. With a concave 

mirror it is the opposite. 
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Climate Change 
Weather 

Weather refers to the short term conditions or state of the atmosphere, while climate refers to 

a long term pattern within that region. By figuring out trends in the climate meteorologists can 

accurately predict the climate. They use technology such as weather balloons to collect the 

data needed. 

 

An Ecozone is a region with a particular set of climate conditions and natural features, such as 

soil, landscape features, plants, and animals. Canada has over 20 Ecozone regions. Also 

ecozones can be subdivided into Ecoregions, the difference being that ecoregials are more 

specific. 

 

Since the Earth has been around for billions of years, there were different climates around the 

earth.. not just the ones we have today. We can see these climates by looking at proxy 

records. A Proxy Record is any natural material, such as rocks and ice, that preserves clues of 

climate conditions in the distant past. 

 

Global Warming 

Global warming is a term commonly used to describe the earth heating up, while climate 

change involves changes in temperature, as well as changes in rain and snow, wind, and 

storms. In our case this Global Warming is not due to natural causes, but ourselves because we 

are the ones causing climate change.  

 

How does climate change happen: 

Step 1: Solar radiation reaches the Earth's atmosphere - some of this is reflected 
back into space. 

Step 2: The rest of the sun's energy is absorbed by the land and the oceans, heating 
the Earth. 

Step 3: Heat radiates from Earth towards space. 

Step 4: Some of this heat is trapped by greenhouse gases in the atmosphere, 
keeping the Earth warm enough to sustain life. 

Step 5: Human activities such as burning fossil fuels, agriculture and land clearing 
are increasing the amount of greenhouse gases released into the atmosphere. 

Step 6: This is trapping extra heat, and causing the Earth's temperature to rise. 

Climate Change can cause higher temperatures, melting ice capps, rising sea levels, and more. The 
way to stop it is by carpooling, don’t eat beef/pork, use natural energy(such as solar), and more. 
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