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MATERIAL WORLD

 



Characteristic Properties: Melting Point 

I can identify a substance by its melting point using a reference document. 

Explanation of Concepts 

The melting point of a substance is the temperature at which it changes from a solid to a 
liquid (melts).  

The melting point is a characteristic property. No two pure substances share the same 
melting point.  

To identify an unknown substance, the melting point of the substance can be 
determined and compared to the melting points of known substances. 

The table below is an example of a melting point reference table. 

Reference Table for Melting Point 

Substance Melting Point (°C) 
Aluminum (Al) 660 

Gold (Au) 1064 

Iron (Fe) 1535 

Lead (Pb) 327 

Magnesium (Mg) 650 

Nickel (Ni) 1455 
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Questions 

Use the reference table on page 6 for the questions below. 

 The melting point of the unknown substance on your lab desk is 327°C.  What is the 
substance? 

A) Aluminum 

B) Gold 

C) Lead 

D) Magnesium 

 

 A jeweler wants to melt some gold to make a ring.  He will melt the gold inside a pot. 
Which material(s) from the reference table could he use to make the pot? Explain. 

 

 

  

Answer: 

1. C 

2. It can be made out of iron or nickel because the melting points of these substances are greater than the 
melting point of gold. This means the pot used to melt the gold will NOT melt when it is heated to the melting 
point of gold. 
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Characteristic Properties: Boiling Point 

I can identify a substance by its boiling point using a reference document. 

Explanation of Concepts 

The boiling point of a substance is the temperature at which it changes from a liquid to a 
gas (boils/evaporates).  

The boiling point is a characteristic property of a substance. No two pure substances 
share the same boiling point. 

To identify an unknown substance, the boiling point of that substance can be 
determined and compared to the boiling points of known substances. 

The table below is an example of a boiling point reference table. 

Reference Table for Boiling Point 

Substance Boiling Point (°C) 
Acetic Acid (CH3COOH) 118 

Ethanol (C2H6O) 78 

Glycerin (C3H8O3) 290 

Water (H2O) 100 

Mercury (Hg) 357 

 

 

 

 

 

 

 

 

 

Material World Page 8 2019 



Questions 

 You are given two clear liquids A and B. You are told to conduct an experiment to 
determine what the substances are. You decide to determine the temperature at 
which the substances boil. You conduct your lab and find out that Substance A has a 
boiling point of 100oC and Substance B has a boiling point of 118oC. What are the 
two substances? Explain. 

 

 If the average temperature of Venus is 462oC, what state of matter would the metal 
mercury (Hg) be found in if it was on that planet? Why? 

  

Answer: 

1. Substance A is water and Substance B is Acetic Acid (Vinegar). No two substances have the same boiling 
point because Boiling Point is a characteristic property.  

2. The metal mercury (Hg) would be found in the gaseous state if it would be found on Venus because the 
average temperature of Venus is hotter than the boiling point of mercury (Hg). Mercury (Hg) turns into a gas 
at 357oC and the average temperature on Venus is 462oC; more than 100oC higher than the boiling point of 
mercury. 
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Characteristic Properties: Density 

I can explain the concept of density. 

Explanation of Concepts 

Density is the ratio (relationship/proportion) between the mass and volume of a given 
substance. 

Density is a characteristic property. No two substances share the same density.  

The unit used to express density is g/mL or g/cm3 (note: 1 mL = 1 cm3). 

The three diagrams below show the relationship between mass and volume and the 
relation to density. 

Example 1 

 
 
 
 

 
B has a higher density than A, because B has a 
higher mass for the same amount of space 
occupied. 
 

Example 2 

 
 
 
 
 
 

 
 
A has a higher density than B, because for the 
same amount of mass A occupies less space. 

Example 3 

  
A and B have the same density. Although B has 
double the mass of A it also is double the volume 
of A. The ratio between mass and volume is the 
same for A and B. 
 
 

1 kg 5 kg 

A B 

10 kg 
10 kg 

A B 

20 kg 
1 L 

40 kg 
2 L 

A B 
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Questions 

 Which of the following statements best explains the concept of density? 

A) Density is the amount of mass in a substance. 

B) Density is the amount of space in a substance. 

C) Density is the number of particles in a given mass. 

D) Density is the ratio of mass to volume of a given substance. 

 

 

  

Answer: 

1. D 
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I can determine the density of different substances. 

I can identify a liquid and solid substance by their density using a reference 
document. 

Explanation of Concepts 

In order to determine the density of a substance, the mass and volume need to be 
known. The following formula can then be applied: 

Formula Explanation of Formula and Units 

𝜌𝜌 =
𝑚𝑚
𝑣𝑣

 ρ = Density (g/mL or g/cm3) 

m = Mass (g) 

v = Volume (mL or cm3) 

Note: 1 cm3 = 1 mL 

 

Once the density has been determined, a reference document can be used to match the 
calculated density to the theoretical density of known substances in order to establish 
what the substance is. This is possible because density is a characteristic property. 

The tables below are examples of density reference tables. 

Reference Table for Density (Solids) 

Substance 
Density 

 g/mL or g/cm3 
Aluminum (Al) 2.7 

Calcium Carbonate (CaCO3) 2.83 

Carbon (graphite) (C) 2.09 

Copper (Cu) 8.94 

Gold (Au) 19.32 

Iron (Fe) 7.86 

Lead (Pb) 11.34 

Magnesium (Mg) 1.74 

Nickel (Ni) 8.90 
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Reference Table for Density (Liquids) 

Substance Density g/mL or g/cm3 
Acetic Acid (CH3COOH) 1.05 

Ethanol (C2H6O) 0.79 

Glycerin (C3H8O3) 1.26 

Water (H2O) 1.00 

Mercury (Hg) 13.55 
 

The reference tables above are to be used for the following examples and questions. 

Example 1 

Samuel obtained the following values for mass and volume of his unknown solid 
substance. What is the unknown substance? 

Mass = 67.3 g  

Volume = 7.53 cm3  

Density = ? 

𝜌𝜌 =
𝑚𝑚
𝑣𝑣

 

=
67.3 g

7.53 cm3 

= 8.94 g/cm3 

Answer: 

Density = 8.94 g/cm3 

Substance: Copper

Example 2 

Lina measured 28.8 mL of her unknown substance and found the mass to be 30.2 g. 
What is the unknown substance? 

Mass = 30.2 g 

Volume = 28.8 mL  

Density = ? 

𝜌𝜌 =
𝑚𝑚
𝑣𝑣

 

=
30.2 g

28.8 mL
 

= 1.05 g/mL 

 

              

 

 Answer: 

Density = 1.05 g/mL 

Substance: Acetic Acid
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Questions 

 Myriam had to identify an unknown metal. She weighed it and obtained a result of 
36.7 g, and measured the volume to be 17.6 cm3. What is the identity of the 
unknown substance? 

A) Aluminum 

B) Carbon 

C) Copper 

D) Iron 

 Peter and Jacob were writing a lab exam based on identifying an unknown 
substance. The table below shows the results obtained in their lab. 

Peter Jacob 

Mass (g) Volume (mL) Mass (g) Volume (mL) 

15.12 12.0 20.79 16.5 

 
a) Identity both unknown substances. Show calculations for both students. 

b) What conclusion can be drawn from the densities of both substances? 

Answer: 

1. B 

2. a) 

Peter Jacob 

Mass = 15.12 g 

Volume = 12.0 mL  

Density = ? 

Mass = 20.79 g 

Volume = 16.5 mL  

Density = ? 

𝜌𝜌 =
𝑚𝑚
𝑣𝑣

 

=
15.12 g
12.0 mL

 
= 1.26 g/mL 

𝜌𝜌 =
𝑚𝑚
𝑣𝑣

 

=
20.79 g
16.5 mL

 
= 1.26 g/mL 

Density: 1.26g/mL 

Substance: Glycerin 

Density: 1.26g/mL 

Substance: Glycerin 

 

b) Even though the mass and volume of the two substances were different, because the ratios were 
equivalent, the densities were the same. This means both substances are the same substance. 
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Characteristic Properties: Reaction to Indicators 

I can recognize a substance by its characteristic chemical properties 
(reaction to indicators). 

Explanation of Concepts 

A chemical property describes the ways that substances react when undergoing 
specific chemical changes. Chemical properties can be used for identification purposes 
because they are characteristic properties. 

This should not be confused with physical properties (e.g., density, melting point and 
boiling point). 

Indicators are substances that change colour, because of a chemical change, when in 
the presence or absence of a chemical species such as an acid or a base. 

The table below describes how some indicators can be used to determine the nature of 
a solution or substance. 

Indicator What does it test 
for? 

Description of reaction 

Blue and Red 
litmus paper 

Acid, base or 
neutral substance 

Red stays red and blue turns red = acid 
Blue stays blue and red turns blue = base 
Red stays red and blue stays blue = neutral 

pH paper Specific pH of a 
substance 

Paper turns a different colour and you 
compare it to a colour chart to find out the pH. 

Cobalt chloride 
paper Water 

The paper changes colour in the presence of 
water. 
The paper stays blue when there is no water 
present. 

Iodine Starch Starch turns blue in the presence of iodine. 

Limewater test Carbon dioxide If the clear, colourless limewater turns milky 
white, carbon dioxide is present. 
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Questions 

 An unknown liquid needs to be tested to see if it’s an acid, a base or if it is neutral. 
There is no more pH paper and all that is left is red litmus paper. The following result 
is obtained: 

The red litmus paper stays red 

 

Which of the following conclusions must be true? 

A) It is a base 

B) It is an acid 

C) It is neutral 

D) It is not a base 

  

Answer: 

1. D 
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Solutions 

I can recognize the solute and solvent in a homogeneous mixture. 

Explanation of Concepts 

A solution consists of a solute dissolved in a solvent.  

In an aqueous solution, the solvent is water. 

The solute is the substance that is dissolved in the water. 

Examples of Aqueous Solutions and their Components 

Solution Solute Solvent 

Seawater Sodium chloride, magnesium, sulphate, etc. Water 

Urine Urea, uric acid, sodium, potassium, etc. Water 

Juice Sugar, flavour, etc. Water 

Plasma Salts, sugars, proteins, etc. Water 
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Questions 

 Saline solutions have many health applications. These solutions are made by 
dissolving salt in water. Which of the following statements are true for a saline 
solution? 

1) Salt is the solute. 

2) Salt is the solvent. 

3) Water is the solvent. 

4) Water is the solute. 

5) Saline solutions are heterogeneous mixtures. 

6) Saline solutions are homogeneous mixtures. 

 

A) 1, 4 & 6  B) 1, 3 & 5  C) 2, 4 & 6  D) 1, 3 & 6 

 

 

 Sports drinks are considered aqueous solutions. Below is the ingredient list for one 
of these drinks.  

Ingredients: Water, sucrose syrup, glucose-fructose syrup, citric acid, natural 
grape flavour with other natural flavours, salt, sodium citrate, red 41, blue 1 

 

Identify 3 solutes found in this sports drink.  

Answer: 

1. D 

2. Any of 3 of the following: sucrose syrup, glucose-fructose syrup, citric acid, natural grape flavour with other 
natural flavours, salt, sodium citrate, monopotassium phosphate, red 41, blue 1 
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Solutions: Concentration 

I can determine the concentration of an aqueous solution (g/L or 
percentage). 

Explanation of Concepts 

The concentration of a solution is the quantity of dissolved solute in a quantity of 
solution. 

Formula Explanation of Formula and Units 

𝐶𝐶 =
𝑚𝑚
𝑉𝑉

 

C = Concentration  

m = Mass  

V = Volume 

 g/L 

 gram 

 Litre 

Example 

1 
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Concentration is expressed using different units.  
 

Concentration in grams per litre (g/L) 

𝐶𝐶 =  
𝑚𝑚 (g)
 𝑉𝑉 (L)

 

Example 

A 500 mL saline solution is made by dissolving 10 g of salt in water. What is the 
concentration of the saline solution in g/L? 

 C = ?    

 m = 10 g    

 V = 500 mL 
1000

 =  0.5 L 

 

𝐶𝐶 =
𝑚𝑚 (g)
𝑉𝑉 (L)

 

=
10 g
0.5 L

 

= 20 g/L 

 

Concentration in percentage of mass/volume (%(m/V))  

𝐶𝐶 =
𝑚𝑚(g)
𝑉𝑉(mL)

× 100 

Example 

A 500 mL saline solution is made by dissolving 10 g of salt in water. What is the 
concentration of the saline solution in %(m/V)? 

C = ?    

m = 10 g    

V = 500 mL  

 

𝐶𝐶 =
𝑚𝑚 (g)
𝑉𝑉 (mL)

× 100 

=
10 g

500 mL
× 100 

= 2% (m/V) 
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Questions 

 250 g of sugar is dissolved in enough water to make 2.5 L of solution. What is the 
concentration of this solution? 

A) 10 % m/V   

B) 0.1 g/L   

C) 10 g/L   

D) 100 % m/V 

 

 Gargling with a salt solution can help with sore throats. The recommended recipe for 
a salt solution is to dissolve 3 g of salt in 240 mL of water. Calculate the 
recommended concentration in: 

a) g/L   

b)  % m/V 

 

 How much antibiotic is needed for a pharmacist to make 300 mL of a 0.5 %(m/V) 
antibiotic solution? 

  

Answers: 

1. A 

2. a) C = m/V 

 = 3g / 0.24L 

   = 12.5 g/L 

  b) % m/V = (m/V) x 100 

 = (3g / 240mL) x 100 

    = 1.25 %(m/V) 

3.  %(m/V) = (m/V) x 100 

 0.5   = (m / 300) x 100 

 m   = 1.5 g of antibiotic is needed. 
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I can describe the effect of variations in the quantity of solute or solvent on 
a solution’s concentration. 

Explanation of Concepts 

Adding solute or solvent to a solution will change the concentration of a solution. 

 

Variations in Concentration 

Parts of Solution Change Effect on Concentration 

Solute 
Increase Increase 

Decrease* Decrease 

Solvent 
Increase Decrease 

Decrease Increase 

 

*Note: Although solute can be removed using a variety of laboratory techniques, it is 
often not performed due to the laborious nature of removing solute from a solution. 
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Questions 

 A lab technician receives 1 L of a concentrated solution. He will need a solution with 
half the concentration. What should he do? 

A) Add 500 mL of solvent. 

B) Add 500 mL of solute. 

C) Add 1 L of solvent. 

D) Add 1 L of solute. 

 

 You are the manager of a juice bar. Unfortunately, your juice machine has 
overheated and is not mixing the juices as usual. Many customers have been 
coming back to complain that their juice is too sweet. You tell your employees to 
make suggestions to fix the problem. They suggest the following: 

Employee 1 
Add more water 

Employee 2 
Double the amount of both syrup and 
water 

Employee 3 
Add less water 

Employee 4 
Decrease by a third the amount of both 
syrup and water 

 

What will happen to the taste of juice in each of the cases above? Explain. 

 

 

  

Answer: 

1. C 

2. Employee 1: The juice will be less sweet because the concentration will be lower since there will be more 
solvent. 
Employee 2: There will be no difference in the taste because since both the solute and solvent are being 
increased. The concentration will be approximately the same. 
Employee 3: The juice will be sweeter because the concentration will be higher since there will be less 
solvent. 
Employee 4: There will be no difference in the taste because since both the solute and solvent are being 
decreased. The concentration will be approximately the same. 
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Particle Model 

I can define the particle model as “a means of representing the behaviour 
of matter”. 

I can describe the particle model in terms of the qualities and limitations of 
a scientific model. 

Explanation of Concepts 

The particle model is a way of representing the organization and behaviour of matter.  

According to this model: 

Matter is made up of particles. 

All particles are in constant motion. 

The particle model represents the arrangement and movement of these particles in 
substances. 

Particle Model for a Solid, Liquid and Gas 

 
The particle model is a way of representing what we know regarding the properties and 
behaviour of matter; however, it is only a simplified version of reality. 

Questions 

 How is the particle model useful and what are the limitations of the particle model?  

Answer: 

1. The model helps us understand how the particles are organized as well as how they behave. It allows us to 
make predictions based on this model. The model is limited as it is a simplified version of reality (e.g., in the 
case of water the particles are further apart in the solid phase than in the liquid phase). 
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Physical Changes 

I can describe a few physical changes. 

I can illustrate physical changes using the particle model. 

Explanation of Concepts 

 A physical change does NOT affect the nature or the characteristic properties of matter. 

Physical changes are generally REVERSIBLE. 

Some examples of physical changes include phase change and making a mixture. 

Phase Changes 

A phase change is the transformation of a substance from one state to another.  A 
substance can change phase when energy is added or removed. 

Change of State Description Particle model Example 

Melting Solid to liquid 
 

Melting of wax 
candle 

Solidification 
or Freezing 

Liquid to solid 
 

Making ice 

Sublimation Solid to gas 
 

Dry ice 

Deposition Gas to solid 
 

Frost on the 
window 

Evaporation Liquid to gas 
 

Drying clothes on a 
clothesline 

Condensation Gas to liquid 
 

Water vapour on a 
mirror 
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Questions 

 Name the phase change illustrated below. 

 
A) Sublimation 

B) Solidification 

C) Evaporation 

D) Condensation 

 

 Use the particle model to explain what happens to sweat on your arm on a hot 
summer day. 

 

  

Answer: 

1.  A 

2. The liquid evaporates and becomes a gas. 
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Chemical Changes 

I can name chemical changes that occur in the human body. 

Explanation of Concepts 

A chemical change is a change that results in the formation of one or more new 
substances. 

There are many chemical changes that occur in the human body. Some examples 
include cellular respiration and digestion since they break down molecules into simpler 
substances.  

Cellular Respiration: the process in which glucose and oxygen are transformed into 
carbon dioxide, water and energy.  

Digestion: the process of breaking down food into energy that can be used by the 
body. 

 

Questions 

 Which of the following is an example of a chemical change in the body? 

A) Water is reabsorbed by the large intestine. 

B) Oxygen and carbon dioxide pass through the lung tissue. 

C) Enzymes in saliva turn complex carbohydrates into simple ones. 

D) Bile works to blend fat molecules in the small intestine. 

 

 Describe how digesting an apple is a chemical change. 

 

  

Answer: 

1. C 

2. When we eat an apple the molecules are transformed into new substances that can be absorbed by the body 
for use as energy. 

Material World Page 27 2019 



Transformation of Energy 

I can describe different forms of energy (chemical, thermal, mechanical, 
radiation). 

Explanation of Concepts 

Form of 
Energy 

Description Example 

Chemical Energy stored in the bonds of a 
molecule. 

Energy stored in a sugar 
molecule 

Thermal 
Energy that comes from the random 
motion of the particles that makes up 
a substance. 

Hot water 

Radiant 
Energy that is contained in and 
transported by electromagnetic 
waves. 

X rays, UV rays, gamma 
rays, microwaves, 
television screen 

Mechanical Energy that results from the 
movement or position of an object. Objects in motion 

Electrical The movement of charged particles Lightning 

 

 

 

 

 

 

 

 

Material World Page 28 2019 



Questions 

 Which of the following forms of energy is mostly involved when chewing food? 

A) Mechanical 

B) Chemical 

C) Radiant 

D) Thermal 

 

 Determine whether the form of energy in each example in the table below is 
chemical, mechanical, thermal or radiant. 

Description Form of Energy 

Snow falling on the sidewalk  

UV sun tanning bed  

The energy you feel on a mug of hot coffee  

Respiration  

 

 

 

  

Answer: 

1. A. The teeth perform the mechanical operation of breaking the food. 

2.  

Description Form of Energy 

Snow falling on the sidewalk Mechanical 

UV sun tanning bed Radiant 

The energy you feel on a mug of hot coffee Thermal 

Respiration Chemical 
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I can identify the forms of energy involved in a transformation. 

Explanation of Concepts 

The transformation of energy is the conversion of energy from one form to another. 

Examples 

When a candle is burned the chemical energy in the wax is transformed into heat and 
light. 

• Chemical  Thermal (heat) + Radiant (light) 

A solar calculator transforms the sun’s energy into electrical energy.   

• Radiant  Electrical 

Questions 

 A portable electric stove is powered with a battery and is used to boil water. 
Describe the energy transformations involved in using this stove to boil water. 

 

 

  

Answer: 

1. Battery to stove: Chemical to electrical 

Stove to water: Electrical to thermal 

Water boiling: Thermal to mechanical 
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Pure Substance 

I can define a pure substance as “a substance made up of a single type of 
atom or molecule”. 

Explanation of Concepts 

A pure substance is made up of a single type of atom or molecule.  

Hydrogen (H2), Copper (Cu), Water (H2O) and Carbon Dioxide (CO2) are all examples 
of pure substances.  

If there is more than one type of particle in a sample, then this sample is a mixture. 

Comparison of pure substance and mixture 

Pure Substance 
One type of particle 

Mixture 
More than one type of particle 

                      2 

Questions 

 Which of the following is an example of a pure substance?  

A) Salt water 

B) Distilled water 

C) A rock that is made of Gold (Au) and Silver (Ag). 

D) Air  

Answer: 

1. B 
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I can distinguish between elements and compounds. 

Explanation of Concepts 

Elements are pure substances made of a single type of atom.  

e.g., hydrogen (H2), helium (He) and chlorine (Cl2) 

Compounds are pure substances made of 2 or more types of atoms chemically 
bonded.  

e.g., water (H2O), sodium chloride (NaCl) and carbon dioxide (CO2) 

Questions 

  Which of the drawings below illustrates a compound? 

A)  B)  

C)  D)  

 

 A list of different substances is given below. 

CO2   O2  N2  NaCl   Fe   S8 

Classify each of the substances as a molecule or compound. 

  

Answer: 

1. B 

2. CO2 – compound   O2 – element   N2 – element   NaCl – compound   Fe – element   S8- element 
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Homogeneous and Heterogeneous Mixtures 

I can describe homogeneous and heterogeneous mixtures in the human 
body. 

Explanation of Concepts 

The body contains both homogeneous and heterogeneous mixtures. 

Type Definition General 
Examples 

Examples in the 
Human Body 

Homogeneous 

A mixture that is uniform in 
composition 
Unable to distinguish the 
materials that make up the 
mixture 

• Apple juice 

• Air 

• Plasma 

• Urine 

Heterogeneous 

A mixture is NOT uniform in 
composition 
Easily able to distinguish the 
materials that make up the 
mixture 

• Fruit 
cocktail 

• Sand and 
water 

• Food and gastric 
juices in the 
stomach (chyme) 

• Feces 

 
Questions 

 Which of the following choices include only homogeneous mixtures?  

A) Grape juice, ketchup and plasma 

B) Maple syrup, blueberry muffin, and air. 

C) Sand and Water, apple juice and soil. 

D) Plasma, urine and cereal 
 

 What type of mixture is saliva? Explain your answer. 

Answer: 

1. A 

2. Homogeneous because you cannot distinguish between the different components of the mixtures. 
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Fluids 

I can define pressure as “a force exerted by particles when they collide with 
a constricting surface”. 

I can describe qualitatively the main factors that affect the pressure exerted 
by a fluid. 

Explanation of Concepts 

Pressure exerted by a fluid can be defined as the force exerted by particles when 
colliding with a surface. 

 

Incompressible Fluids 

The main factors that affect the pressure exerted by an incompressible fluid are: 

- Depth of object in the fluid (Pressure increases as depth increases.) 

- Density of the fluid (Pressure increases as the density of the fluid increases.) 

 

Compressible Fluids 

The main factor that affects the pressure exerted by a compressible fluid is the number 
of collisions involving the particles of the fluid with the walls of its container. 

The factors that affect the number of collisions involving the particles of the fluid are:  

• The number of particles  

- Pressure increases as the number of particles in the container 
increases.  

• The temperature of the particles  

- Pressure increases as the temperature of the particles increases. 

• The volume of the container  

- The pressure of a compressible fluid decreases as the volume of the 
container increases. 
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Questions 

 Which of the following will result in an increase in pressure of a gas? 

A) Decrease in volume 

B) Decrease in temperature 

C) Fewer particles of gas 

D) Use of an open container  

 

 Two expert divers are underwater. The first is 10 m below the surface and the 
second is 30 m below the surface. Which diver will experience greater pressure. 
Why? 

 

 

  

Answer: 

1. A 

2. The second diver at 30 m deep will experience greater pressure .The deeper diver will experience greater 
pressure due to a greater mass of water above the diver. 
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I can distinguish between compressible and incompressible fluids. 

Explanation of Concepts 

A fluid is a substance that has the ability to flow and take the shape of a container. 
Liquids and gases are both fluids. 

Fluids can also be classified as compressible or incompressible. 

Compressible fluids have enough space between particles that when pressure is 
applied, the particles will get closer together. Gases are therefore compressible fluids. 

      3 

Incompressible fluids do not have enough space between particles to get any closer 
together when pressure is applied. Liquids are therefore incompressible fluids. 

Questions 

 Which of the following are all examples of incompressible fluids? 

A) Oil, water and air 

B) Blood, water and nitrogen gas 

C) Oxygen gas, carbon dioxide gas, and smoke 

D) Urine, water and blood 

 Explain why liquids are incompressible fluids. 

Answer: 

1. D 

2. Liquids are incompressible because there is relatively little space between the liquid particles. When pressure 
is applied, there is no room to bring the particles closer. 

Material World Page 36 2019 



I can name compressible fluids and incompressible fluids in the human 
body. 

Explanation of Concepts 

Compressible fluids and incompressible fluids can be found in the human body. The 
table below shows some examples of bodily fluids and their compressibility and 
incompressibility. 

 

Compressible and Incompressible Fluids in the Human Body 

Fluid Name Compressible Incompressible 

Oxygen X  

Carbon dioxide X  

Blood  X 

Lymph  X 

Water  X 

Urine  X 

Sweat  X 

Saliva  X 

Sebum (skin oils)  X 
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I can explain how fluids move around in the human body, using the concept 
of pressure. 

Explanation of Concepts 

The movement of fluids in the body is determined by pressure. Fluids, both 
compressible and incompressible, will always move from a zone of high pressure to a 
zone of low pressure. 

In the circulatory system, the heart pumps blood (incompressible fluid) to the body. The 
heart’s pumping action exerts a high pressure on the blood forcing it through the 
circulatory system of the body which is the zone of lower pressure. 

Another example could be found in the lungs. When inhaling, the diaphragm contracts, 
increasing the volume of the chest cavity. This creates a low pressure zone inside the 
lungs. The air (compressible fluid) outside the body is under a higher pressure and is 
forced into the lungs. 

 

 

Questions 

 Explain how pressure is responsible for blood traveling throughout the circulatory 
system. 

 

  

Answer: 

1. In the circulatory system, the heart pumps blood (incompressible fluid) to the body. The heart’s pumping 
action exerts a high pressure on the blood forcing it through the circulatory system of the body which is the 
zone of lower pressure. 
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I can qualitatively describe the relationship between the pressure and 
volume of a gas. 

Explanation of Concepts 

The pressure and volume of a gas are inversely proportional (e.g., when the volume 
of the container decreases, the number of collisions with the container’s wall increases, 
which therefore increases pressure). 

  

 

Questions 

 If you have a closed syringe filled with a gas inside, and you decrease the volume, 
what will happen to the pressure? 

A) It increases. 

B) It decreases 

C) It remains constant. 

D) It increases then decreases. 

 
 When breathing in and out, the volume and pressure inside the chest cavity 

changes. Explain the relationship between volume and pressure when inhaling.  

Answer: 

1. A 

2. During inhalation, the volume of the chest cavity increases. Since pressure and volume are inversely 
proportional, the pressure inside the chest cavity decreases, allowing air to be pushed in from outside the 
body. 
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Waves 

I can define the frequency of a wave as “the number of cycles per second 
(Hz)”. 

I can define wavelength as “the distance between two identical points on a 
wave at a given time”. 

Explanation of Concepts 

Sound and light travel as waves. 

Waves can be described by their amplitude, wavelength and frequency. 

 
Amplitude 

Amplitude (A) is the height of the wave.  

    4 

Wavelength 

Wavelength (λ) is a property of a wave that corresponds to the distance (in meters) 
between two identical points on a wave at a given time.  

A wavelength is also equivalent to the length of a complete cycle. 

In the case of a transversal wave the wavelength is given by the distance between two 
crests or two nodes.  

5 

Material World Page 40 2019 



Frequency 

Frequency (f) corresponds to the number of cycles, or the number of waves that go by 
in one second. It is measured in hertz (Hz).  

Example 

6 

A wave which performs 3 complete cycles in 1 second has a frequency (f) of 3 cycles / 
second or 3Hz 

 

Questions 

  The mechanical wave below was observed for 10 seconds: 

 
Which of the following statements correctly defines its wavelength? 

A) It corresponds to the vertical distance between points F and E.  

B) It corresponds to the horizontal distance between points E and G.  

C) It corresponds to the distance between points A and G. 

D) It corresponds to the distance between points D and G. 

 

 

 

 

1 

 

(s) 
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 Which statement below best defines frequency? 

A) The average amplitude of the wave over a period of time 

B)  The average length of the wave per second 

C)  The number of seconds per cycle of the wave 

D)  The number of cycles of the wave per second 

 

 In the electromagnetic spectrum, blue light has a smaller wavelength than red light.  

The graphs below illustrate two light waves.  

 

 
 

a) Identify which graph represents the blue light. Explain your answer. 

b) What is the wavelength of the red light?  

 
 Which of the waves shown below has the lowest frequency? Explain your answer. 

7 

Wave 2 

Wave 1 
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Answer: 

1. D 

2. D 

3. a) Blue light wave: B because the wavelength for graph B is smaller than the wavelength for graph A 

b) The wavelength of the red light is the distance between 2 nodes of the wave: 

 Node 1: 0 nm, Node 2: 650 nm, Difference: 650-0 = 650nm 

4. Wave has 1 has a lower frequency because fewer cycles of the wave have passed in the same amount of 
time. 
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I can associate the frequency of a sound wave with the pitch of the sound. 

I can define the amplitude of a sound wave as “the loudness of the sound”. 

Explanation of Concepts 

Amplitude and the Perception of Sound 

The higher the amplitude of a sound wave, the louder the sound. 

The lower the amplitude of a sound wave, the quieter the sound. 

 
 

8 

 

Frequency and the Perception of Sound 

The frequency of a sound wave is associated with the pitch of the sound. 

Example 

The heavy string of a guitar will vibrate slowly and create a low-pitched sound but a 
thinner lighter string will vibrate faster and create a high-pitched sound. 

  

Material World Page 44 2019 



Questions 

 Which property of a wave is associated with the loudness of a sound? 

A) Wavelength 

B) Frequency 

C) Amplitude 

D) Period 

 
 Which volume of sound, 70 dB or 100 dB, has the smallest amplitude? Explain. 

 
 Engineers measured the speed of sound in copper and silver. The speed of sound in 

copper is 2325 m/s and the speed of sound in aluminum is 3040 m/s. A diagram of 
each sound wave in the metal is shown below. 

 
In which metal does the sound have the highest pitch? Explain. 

  

Answer: 

1. C 

2. The amplitude of sound corresponds to the loudness of the sound, the smaller the amplitude, the lower the 
sound intensity, therefore the 70 dB volume has the smallest amplitude. 

3. The sound has the highest pitch in aluminum. The higher the frequency (wave B), the higher the pitch of the 
sound. 

C
op

pe
r 
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I can locate on the decibel scale, levels dangerous to the human ear, 
based on duration or frequency of exposure. 

Explanation of Concepts 

Sound intensity (loudness) is measured in decibels (dB). 

Example 

The sound intensity of a printer is 70 dB  

The intensity of sounds can be placed on the decibel scale. The decibel scale provides 
a relative measure of how sound is perceived by the human ear. 

9 

Whether or not a sound can be dangerous to the human ear depends on the intensity of 
the sound, the duration of exposure to the sound, and how often the ear is exposed to 
the sound. 
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Sound Intensity Compared to Level of Danger for Hearing 

Sound Intensity in dB Level of Danger for Hearing 

> 120 dB First exposure causes permanent hearing 
loss. 

81 - 120 dB 
Repeated exposure can cause hearing 
loss. 
Exposure can be minutes to a few hours. 

0 - 80 dB 
Safe levels of sound 
Requires very long exposure to risk 
causing hearing loss. 

 

Questions 

 As an end-of-year activity, Sylvain's science class will visit the Canadian Museum of 
Science and Technology in Ottawa. The trip on the bus will last 2 hours and Sylvain 
wants to listen to music using headphones. How can Sylvain listen to music, while 
still reducing his chances of hearing loss? 

 

  

Answer: 

1. Listen to his music under 80 dB, and listen to music for shorter periods of time. 
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I can describe the relationship between wavelength and energy. 

I can locate different areas on the electromagnetic spectrum. 

Explanation of Concepts 

Light is an electromagnetic wave. 

There is an inverse relationship between the wavelength and the energy carried by 
an electromagnetic wave: 

- the shorter the wavelength, the greater the energy 

- the longer the wavelength, the lower the energy 

Example 

An x-ray has a shorter wavelength and higher energy. 

A radio wave has a longer wavelength and lower energy. 

The Electromagnetic Spectrum 

The electromagnetic spectrum organizes all electromagnetic waves according to their 
wavelength. 

Radio and microwaves have the least energy and the longest wavelength. They are 
located on the left side of the spectrum. 

Infrared, visible light and ultraviolet rays are located in the middle of the spectrum. 

X-rays and gamma rays have the highest energy and the smallest wavelength. They are 
located on the right side of the spectrum. 

10  
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Questions 

 Which statement is true for electromagnetic waves? 

A) The greater the wavelength, the greater the energy carried by the wave 

B) The shorter the wavelength, the smaller the energy carried by the wave 

C) The greater the wavelength, the smaller the energy carried by the wave 

D) The shorter the wavelength, the more the energy tends to remain constant. 
 

 Which of the following waves has the longest wavelength? 

A) Ultra violet rays 

B) X-rays 

C) Visible rays 

D) Radio waves 
 

 Place the following waves in increasing order of energy: 

X-rays, Radio waves, Visible light, Ultraviolet rays, Infrared waves 
 

 Two electromagnetic waves in the range of the invisible light spectrum are 
represented below. 
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Which wave carries the most energy? Explain. 

Answer: 

1. C 

2. D 

3. Radio waves, Infrared waves, Visible light, Ultraviolet waves, X-rays. 

4. Determine the wavelength of each wave: 

Wave B: 20-0 = 20 nm Wave A: 17-0 = 17 nm 

Since Wave A has the shortest wavelength it carries the most energy because wavelength and energy are 
inversely proportional. 
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I can describe different applications of electromagnetic waves in the 
healthcare sector. 

Explanation of Concepts 

Different types of electromagnetic waves are used to diagnose and treat illness. Some 
examples include:  

Radio waves are used in MRIs (magnetic resonance imaging) to produce images of the 
inside of the body. 

X-rays are used to produce images of bones. 

Gamma rays are used to destroy cancer cells and to produce images of metabolic 
processes in the body using PET (positron emission tomography). 
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Deviation of Light Waves 

I can describe how light rays are deviated by a plane reflective surface. 

I can calculate the angle of reflection of a light ray on the surface of a plane 
mirror. 

Explanation of Concepts 

A plane reflective surface is described as a flat, smooth surface. 

Reflection is the phenomenon by which a light ray “bounces off” a reflective surface.  

A light ray that hits a reflective surface is called an incident ray. When a ray bounces 
off a reflective surface, it is called a reflected ray. The normal, an imaginary line, is 
found between the incident and reflected ray. It is perpendicular to the reflective 
surface. 

When light reflects, it:  

- “bounces back” to its original medium,  

- changes direction, and  

- keeps the same angle formed with the normal. 

12 

The first law of reflection states that angle of incidence = angle of reflection. 

Note: 

The angle of incidence (𝜃𝜃𝑖𝑖) is formed by the incident ray and the normal. 

The angle of reflection (𝜃𝜃𝑟𝑟) is formed by the reflected ray and the normal. 
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Questions 

 Using what you know about reflective surfaces, explain why you see your image 
when you look in the mirror. 

 

 Which of the following shows how the original light ray would be reflected in the 
mirror? 

 
 

 What is the angle of reflection if the angle of incidence is 35o ? 

A) 35o 

B) 55o 

C) 70o 

D) 125o 

 

 If the angle between an incident ray and reflected ray is 120o, then what is the angle 
of incidence? 

 

 Complete the following ray diagram of light hitting a reflective surface (include the 
reflected ray and the angle of reflection). 
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Answer: 

1. Light comes from different directions, hits you and, reflects off of you, hits the mirror, and then bounces back 
off of the mirror into your eye. 

2. B 

3. A 

4. Angle of incidence =60o → 120o= 60o+ 60o 

5.  
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I can describe how light rays are deviated when they pass through the 
surface of a translucent substance. 

Explanation of Concepts 

As light travels from one translucent substance (substance in which light can pass 
through) to another, it will deviate (deflect/bend).  

Example 

When light travels from the air into water, the light will deflect (bend) inward. 

13 

Questions 

 Which diagram best represents refraction through a rectangular prism? Explain. 

 

Answer: 

1. C. As light passes through different translucent media it bends (towards or away from the norm). 
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I can determine the focal point of concave and convex lenses. 

Explanation of Concepts 

A convex lens causes the light rays that travel through it to converge (come together). 
When light rays travel through a convex lens, the rays always converge to a precise 
point called the focal point of the lens. 

14 

  

A concave lens causes the light rays moving through it to diverge (move apart from 
one another) In order to determine the focal point of a divergent lens, you have to 
extend the refracted rays backwards, until they meet. 

       15 

The focal point of a lens is determined experimentally by directing light rays through 
the lens. 
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Questions 

 Using the diagram below, identify the focal point. 

  

Answer: 

1. C 
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I can describe the relationship between the focal point of a lens and the 
degree of the deviation of light rays in different situations. 

Explanation of Concepts 

Light travels through transparent and translucent substances. 

Light can be bent in various ways depending on the curvature and the density of a lens. 
This will directly impact the location of the focal point of a lens. 

A more curved (thicker) lens will bend light more, resulting in a focal point closer to the 
lens. 

A less curved (thinner) lens will bend light less, resulting in a focal point further from the 
lens. 

A more dense substance will bend light more, resulting in a focal point closer to the 
lens. 

A less dense substance will bend light less, resulting in a focal point further from the 
lens. 

Examples of Varying Lens Curvatures 

 

 
 

The density of the material that makes up the lens will also affect its focal point. (A glass 
lens will have a different focal point from an identical lens made of plastic.) 
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Focal Point and the Eye 

For normal vision, the focal point of the lens of the eye falls on the retina. When the 
focal point does not fall on the retina, this can be corrected with a lens 
(glasses/contacts). 

A convex lens added to the eye will move the focal point further back in the eye. 

A concave lens added to the eye will move the focal point forward in the eye. 

                 

    Without Corrective Measures       With Corrective measures 
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Questions 

 Elias needs reading glasses because he has hyperopia (the focused image of his 
eye’s lens is beyond his retina).  
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In order to read properly, the focused image must fall directly on his retina. 

a) What type of lens does he need for his new glasses? 

b) Why would this type of lens be an appropriate choice? 

Answer: 

1. a) Elias will need reading glasses with convex lens. 

b) A convex lens will converge light rays more, bringing the focal point forward so that it reaches the retina. 

Material World Page 59 2019 



LIVING WORLD

  



Digestive System 

I can name the main parts of the digestive tract (mouth, esophagus, 
stomach, small intestine, large intestine, anus). 

Explanation of Concepts 

Food substances travel through the digestive tract in the following order: mouth, 
esophagus, stomach, small intestine, large intestine, and anus. 

18  
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Questions 

 Which organs are correctly associated to their names? 
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A) 1- Small intestine, 2- Large intestine, 3- Stomach, 4- Esophagus 

B) 1- Large intestine, 2- Small intestine, 3- Stomach, 4- Esophagus 

C) 1- Small intestine, 2- Large intestine, 3- Esophagus, 4- Stomach 

D) 1- Large intestine, 2- Small intestine, 3- Esophagus, 4- Stomach 

 

 Food follows a specific pathway through the human digestive system. List the parts 
through which the food passes in the correct order from entry to exit. 

 

Answer: 

1. C 

2. Mouth, esophagus, stomach, small intestine, large intestine, anus. 
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I can explain the role of the digestive tract (decomposition of food, 
absorption of nutrients and water, elimination of waste). 

Explanation of Concepts 

The digestive tract has 3 main roles: 

- The decomposition of food substances 

- The absorption of nutrients and water 

- The elimination of waste products 

 

Decomposition of food substances 

Food substances are too large to be absorbed by the human body. They must be 
decomposed into nutrients before absorption can occur. The food is broken down by 
both mechanical and chemical means. 

 

Absorption of nutrients and water 

Once the food particles are transformed into nutrients they are absorbed by the blood 
through the walls of the intestines. Most absorption occurs through the walls of the 
intestines (small and large). 

 

Elimination of waste products 

Some of the food cannot be decomposed or absorbed. This waste continues through 
the digestive tract and is expelled through the anus as fecal matter. 
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Questions 

 In which part of the digestive tract does most of the absorption of nutrients occur? 

A) Mouth 

B) Esophagus 

C) Stomach 

D) Intestines 

 

 Why do food substances need to be decomposed into smaller molecules? 

Answer: 

1. D 

2. Food substances are too large to be easily absorbed in the intestines, so they must first be digested in order 
to pass through the walls of the intestines into the blood.  
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I can describe the functions of the main organs that make up the digestive 
tract (mouth, stomach, small intestine, large intestine) 

Explanation of Concepts 

Each organ of the digestive tract has a specific function. The table below lists the 
functions of each organ. 

Organ Function 

Mouth 

• Ingestion of food 

• Chewing and grinding of food with teeth (mechanical digestion) 

• Breaking down of starch with saliva (chemical digestion) 

Stomach 

• Churns food (mechanical digestion) 

• Breaking down of proteins with gastric juices (chemical digestion) 

• Movement of food towards the small intestine 

Small intestine 

• Breaking down of foods (chemical digestion) with bile, pancreatic 
and intestinal juices 

• Absorption of fats, carbohydrates, proteins and some vitamins 
and minerals 

• Movement of food towards the large intestines (with peristalsis) 

Large intestine 
• Absorption of water, vitamins and minerals 

• Movement of residual waste products towards the anus 
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Questions 

 Different processes that occur in the digestive tract are listed below. 

1) Chemical digestion of food 

2) Churning of food 

3) Ingestion of food 

4) Absorption of nutrients 

5) Expulsion of waste 

Which processes occur in the small intestine? 

A) ii and iii only 

B) i and iv only 

C) i, iv and v 

D) ii, iii and iv 

 

 Jason has a hard time digesting food with a high protein content. Which two organs 
of the digestive system should his doctor investigate? Explain. 

 

  

Answer: 

1. B 

2. Stomach and small intestines. The digestion of proteins starts in the stomach, with the help of gastric juices. 
Proteins are further digested and absorbed in the small intestine. 
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I can name the main digestive glands (salivary glands, gastric glands, 
pancreas, liver, intestinal glands). 

I can describe the function of the main digestive glands.  

Explanation of Concepts 

Digestive glands secrete substances into the digestive tract. These substances 
(secretions) decompose food into nutrients. These nutrients can then be absorbed by 
the blood. 

The five main digestive glands are: the salivary glands, the gastric glands, the 
pancreas, the liver, and the intestinal glands. 

The locations of the glands are shown on the diagram below. 

20  
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The function of each gland is described in the table below. 

Digestive gland Secretion Location Digested Food 

Salivary glands saliva mouth starch 

Gastric glands gastric juice stomach proteins 

Pancreas pancreatic juice small intestines carbohydrates, proteins and fats 

Liver bile small intestines fats 

Intestinal glands intestinal juice small intestines carbohydrates, proteins and fats 

Questions 

 Which digestive gland is found along the walls of the stomach? 

A) Salivary glands 

B) Gastric glands 

C) Liver 

D) Pancreas 

 

 Which of the following describes the secretion and location that is involved in the 
digestion of starch? 

A) Bile; Stomach 

B) Pancreatic juices; Small intestine 

C) Gastric juices; Stomach 

D) Saliva; Mouth 
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 Label A and B in the diagram below. 

 
 

 The enzymes in gastric juices work best in the acidic environment of the stomach. 
Explain how taking too many antacids, which reduces the acidity of the stomach, 
might affect digestion. 

 

 

 

  

Answer: 

1. B 

2. D 

3. A: Liver; B: Pancreas 

4. The gastric juices will be less acidic and therefore the enzymes in the gastric juices may not work as 
effectively. Given that the gastric juices break down proteins, then the proteins will not be broken down and 
absorbed to the same extent. 
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I can describe the main biological functions of the different food 
constituents (water, proteins, carbohydrates, fats, vitamins, minerals). 

I can associate food constituents with their main sources. 

Explanation of Concepts 

A nutrient is a substance that provides nourishment essential for growth and the 
maintenance of life. Different foods contain different nutrients. 

Nutrient Functions Sources 

Carbohydrates • Body’s main energy source 

• Complex carbohydrates 
(starch): rice, cereals, bread, 
potatoes 

• Simple carbohydrates (sugars): 
granulated sugar, fruits and fruit 
juice, candy 

Fats 
(lipids) 

• Energy storage  

• Broken down for energy when 
low on sugars 

• Protects organs and insulates 
the body  

• Butter, cheese, and other dairy 
products 

• Plant-based oils, fatty meats 

Proteins 
• Build and repair tissues and 

cells  

• Last resort energy source 

• Meat, fish, eggs, nuts, legumes, 
milk and dairy products 

Water 

• Transports nutrients and 
waste products 

• Regulates body temperature 

• Allows chemical reactions to 
occur 

• Water, fruits, vegetables, soups, 
drinks 

Vitamins 
• Regulate the metabolism 

• Molecules that help in 
chemical reactions 

• Fruits, vegetables, dairy 
products, liver 

Minerals 
• Building blocks for many 

tissues 

• Help in chemical reactions 

• Vegetables, fruits, fish, dairy 
products, legumes 
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Questions 

 Which of the following statements correctly combines a food source with its main 
nutrient?  

A) A chocolate cake is a good source of vitamins. 

B) White bread is a good source of protein.  

C) Mashed potatoes are a good source of carbohydrates. 

D) Rice is a good source of fats. 

 

 Associate the descriptions in the table below with the correct nutrient. 

Descriptions Nutrients 
a) Regulates metabolism 
b) Protects organs and insulates the body  
c) Transports nutrients and waste products 
d) Main energy source of the body 
e) Building block for many tissues.  

______ Water 
______ Minerals 
______ Vitamins 
______ Fats 
______Carbohydrates 

 

 Jocelyn is following a rigorous program that involves weight training to increase 
strength and exercise to increase cardiovascular endurance. After training, Jocelyn 
went to a restaurant. Name a food that he should order after such a workout. Explain 
your answer. 

  

Answer: 

1. C 

2. a: Vitamins; b: Fats ; c: Water; d: carbohydrates; e: Minerals  

3. Meat: Proteins are found in meats. They will help to build and repair muscle tissues during Jocelyn’s rigorous 
exercises. 

Baked potato: Carbohydrates are found in potato. This will help replenish energy stores. 
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I can evaluate the energy and nutritional value of different foods. 

Explanation of Concepts 

The energy value of a food can be measured in kilojoules (kJ) or calories and it 
corresponds to the amount of energy that a food or nutrient can supply to the 
organism. 

Different nutrients supply different amounts of energy. 

Energy value of nutrients 

Nutrient Energy (kJ/g) 

Carbohydrates 17 

Lipids 37 

Proteins 17 

Vitamins 0 

Mineral 0 

Water 0 
 

The energy and nutritional value of foods can be evaluated by using food labels. A food 
label is shown below. 
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Questions 

 You just finished your Physical Education class and you decide to get something to 
drink. Which of the following three beverages would be the best choice? Explain 
your answer based on nutrition.  

Tropicana Orange Juice 
with Pulp Coke Five Alive 

 

Nutrient Amount 
350ml 
serving 

Carbohydrate total 37 g 

Sugar 32 g 

Fibre 1 g 

Protein 3 g 

Sodium/Potassium 
(salt) 

640 mg 

Vitamins C: 135%  
of daily 
value 

Folate: 
25% 
of daily 
value 

Fat 0 mg 

Caffeine 0 mg 
 

 

Nutrient Amount 
350ml 
serving 

Carbohydrate total 42 g 

Sugar 42 g 

Fibre 0 g 

Protein 0 g 

Sodium/Potassium 
(salt) 

40 mg 

Vitamins 0 % 

Fat 0 mg 

Caffeine 45 mg 
 

 

Nutrient Amount 
350ml 
serving 

Carbohydrate total 42 g 

Sugar 40 g 

Fibre 0 g 

Protein 1 g 

Sodium/Potassium 
(salt) 

25 mg 

Vitamins 0 % 

Fat 0 mg 

Caffeine 0 mg 
 

 

  

Answer: 

1. Tropicana) It has 3 g of protein, which will help rebuild the muscles after class. It has Na and K which would 
replenish the minerals that may have been excreted during sweating. It has less sugar and sugar is not 
necessarily required after a workout 
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I can describe the two types of transformation of food that take place in the 
digestive system (mechanical, chemical). 

Explanation of Concepts 

Two types of transformation of food take place in the digestive system: mechanical and 
chemical. 

Type of 
Transformation Description Example 

Mechanical Breaks food into small pieces, 
without modifying their nature 

Chewing food and grinding it 
into smaller bits using the teeth 

Chemical 

Breaks apart complex 
molecules into simpler 

molecules with the help of 
digestive juices 

Saliva in the mouth that 
transforms starch into simpler 

carbohydrates 

 

Questions 

 Which of the following transformations below describe a mechanical transformation? 

A) Starch is decomposed by saliva in the mouth 

B) The food is churned by the stomach 

C) Lipids are broken down into smaller molecules by pancreatic juices 

D) Gastric juices start to break down proteins in the stomach 

 

Answer: 

1. B 
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I can associate the organs in the digestive tract with the type of 
transformation they perform. 

Explanation of Concepts 

Mechanical and Chemical Transformation in the Digestive Tract 

Organ Mechanical Transformation Chemical Transformation 

Mouth Chewing action of teeth tears 
apart food Saliva breaks down starch 

Stomach Churning action breaks apart 
food Gastric juices break down protein 

Small intestine None 

Intestinal and pancreatic juices 
break down carbohydrates, fats 
and proteins 
Bile breaks down fats 

 

Questions 

 Which of the statements below is TRUE? 

A) The mouth only transforms food mechanically. 

B) The stomach only transforms food chemically. 

C) The stomach transforms food mechanically and chemically. 

D) The small intestine only transforms food mechanically. 

Answer: 

1. C 
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Respiratory System 

I can name the main parts of the respiratory system (nasal cavity, pharynx, 
trachea, bronchi, lungs). 

Explanation of Concepts 

The respiratory system is composed of the following structures: nasal cavity, pharynx, 
trachea, bronchi, and lungs. 

When we inhale, the air follows a path through the nasal cavity, the pharynx, trachea, 
bronchi then the lungs. 

    21 
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Questions 

 What path does air follow when it is inhaled?  

A) Pharynx, nasal cavity, bronchi, trachea, lungs 

B) Nasal cavity, pharynx, lungs, trachea, bronchi 

C) Lungs, pharynx, nasal cavity, bronchi, trachea 

D) Nasal cavity, pharynx, trachea, bronchi, lungs 

 

Answer: 

1. D 
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I can explain the role of the respiratory system (gaseous exchanges 
between the blood and the surrounding air). 

Explanation of Concepts 

The purpose of the respiratory system is to exchange two gases; oxygen and carbon 
dioxide.  

Oxygen gas enters the lungs and then the blood through inhalation; carbon dioxide 
leaves the blood and then the lungs through exhalation.  

Oxygen is vital as it is required for cellular respiration, the process in which energy is 
released from nutrients. 

Carbon dioxide is toxic and so it is essential that it is removed from the blood and 
exhaled. 

 

Questions 

 Which of the following statements is TRUE?  

A) The respiratory system provides oxygen and nitrogen to the blood, and removes 
carbon dioxide 

B) The respiratory system moves oxygen and carbon dioxide from the air in the 
lungs to the blood. 

C) The respiratory system provides carbon dioxide to the blood and removes 
oxygen.  

D) The respiratory system provides oxygen to the blood, and removes carbon 
dioxide. 

 

 

Answer: 

1. D 
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I can describe the function of the nasal cavity and lungs. 

Explanation of Concepts 

Nasal Cavity 

The nasal cavity is where air is filtered, warmed, and moistened. 
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Lungs 

The lungs are a pair of large sponge-like organs that occupy most of the chest (thorax). 
They are made up of millions of air sacs called alveoli. Surrounding each alveolus are 
capillaries.  

When air enters the alveoli, oxygen (which is in high concentration), diffuses (passes) 
through the wall of the alveoli into the blood.  

At the same time, the carbon dioxide (which is in a high concentration) in the blood, 
diffuses out of the blood into the air space of the alveoli and is then exhaled. 

Gas exchange in the Alveoli 
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Questions 

 A patient who has an obstruction in their nose tends to breathe through the mouth 
rather than through the nose. How might the air entering the lungs be different in this 
patient? 

 

 Emphysema is a disease that damages alveoli in your lungs. The damage 
decreases the surface area of the alveoli. A person with emphysema breathes at a 
quicker rate than a person with healthy lungs. Explain. Use your knowledge of gas 
exchange. 

 

Answer: 

1. The air entering the lungs will not have passed through the nasal cavity and therefore will be unfiltered and 
relatively less warm and moist (i.e., will be cooler and dryer). 

2. Since the surface area available for diffusion is reduced, less gaseous exchange takes place. The body 
attempts to compensate for this by breathing more often. 
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Circulatory System 

I can describe the main function of plasma (transportation of the blood's 
soluble and formed elements). 

I can name the formed elements of the blood (red blood cells, white blood 
cells, platelets). 

I can describe the main function of the formed elements of the blood. 

Explanation of Concepts 

Blood is composed of plasma and formed elements (i.e., the red blood cells, the white 
blood cells and the platelets). 

Plasma is a made up of water, sugar and minerals. Many substances are dissolved in 
the plasma such as nutrients, antibodies, hormones and waste. 

Blood Constituent Function 

Plasma • Transports red blood cells, white blood cells, platelets, and 
nutrients 

Red blood cells • Transport oxygen and carbon dioxide within the circulatory 
system 

White blood cells 
• Protect the body against bacteria, viruses and other dangerous 

substances 
• Produce antibodies 

Platelets • Play an important role in blood clotting to stop bleeding when a 
blood vessel is damaged 
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Blood Constituents 
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Questions 

 What is the function of the plasma? 

A) Clot the blood 

B) Produce antibodies 

C) Transport formed elements 

D) Produce blood cells 

 

 Which of the formed elements are responsible for blood clotting? 

A) Platelets 

B) Red blood cells 

C) White blood cells 

D) Plasma 

Answer: 

1. C 

2. A 
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I can determine the compatibility or incompatibility of blood types. 

Explanation of Concepts 

There are different types of blood groups due to the presence or absence of antigens on 
the surface of the red blood cells.  

The four blood type groups are: type A, type B, type AB, and type O. 

Blood Type Group Antigens on Surface of RBC 
A A 

B B 

AB A and B 

O None 

 

Rhesus Factor 

A person with Rh factor (antigen) on the surface of the red blood cells is said to be 
Rhesus positive (Rh+) 

A person without the Rh factor (antigen) on the red blood cells is said to be Rhesus 
negative (Rh-) 

Different Possible Blood Types 

A+  B+  AB+  O+ 

 

A-  B-  AB-  O- 

Compatibility of Blood Types 

A person CANNOT receive blood which has antigens that are not present in their own 
blood. 

Examples 

• A person with type A blood CAN receive type A and type O, but NOT type B 
blood or type AB 

• A person with a blood type that is Rh+ CAN receive blood which is either Rh+ or 
Rh-  

• A person with a blood type that is Rh- CAN ONLY receive blood which is Rh- 
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Questions 

 Nadia has blood type A- . Which of her following friends can donate blood to her? 

 Friend Blood Type 

A) Vicky O - 

B) Luigi O+ 

C) Miranda A+ 

D) Nick AB- 
 

 Which blood types can be used in a transfusion for someone who has type AB- 
blood? 

 

 Why is type O- blood known as the “universal donor”? 

  

Answer: 

1. A 

2. AB -, A -, B -, O -  

3. O- blood does not have any antigens on the surface of the red blood cells. Therefore, a person with any one 
of the different blood types can receive O- blood. 
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I can name the main parts of the circulatory system (heart, types of blood 
vessels, pulmonary and systemic circulation). 

I can describe the function of the main parts of the circulatory system 
(heart, arteries and veins, capillaries). 

Explanation of Concepts 

The circulatory system is composed of 2 main parts: 

• Heart. The heart is a hollow organ made of cardiac muscle whose function is to 
pump blood throughout the body. The pumping action is caused by the heart’s 
muscles contracting and squeezing blood out of its chambers and into blood 
vessels. 

• Blood vessels. The blood vessels are a network of tubes through which blood 
flows and circulates throughout the body. There are 3 types of blood vessels: 

o Arteries - transport blood away from the heart 

o Veins - transport blood towards the heart 

o Capillaries - allow for the exchange of oxygen and carbon dioxide, in 
addition to nutrients and waste products, to and from cells 
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There are 2 paths for blood to travel through the cardiovascular system: Pulmonary 
circulation (to lungs) and systemic circulation (to body) 

 

Questions 

 There are two main routes of blood circulation in the circulatory system. Name the 
two routes and state where the blood is going. 
 

 What is the function of the capillaries? 

A) Transport blood away from the heart. 

B) To allow for gas exchange.  

C) Transport blood towards the heart. 

D) To pump blood around the body.  
 

 Explain how the parts of the circulatory system work together to provide oxygenated 
blood to the body’s cells and eliminate carbon dioxide. 

Answer: 

1. Pulmonary circulation: the lungs, Systemic circulation: the body’s cells 

2. B 

3. The heart pumps oxygenated blood through the arteries to the body’s cells. Near the cells, the blood passes 
through small capillaries which allow for gas exchange. Oxygen is taken by the cells and carbon dioxide is 
taken by the blood. Veins then carry the blood back towards the heart in order to then be pumped to the 
lungs to eliminate CO2 and take in O2 
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I can explain the role of the circulatory system (transportation and 
exchange of gases, nutrients and waste). 

Explanation of Concepts 

The circulatory system’s primary function is to transport gases, nutrients and waste 
products. 

Gaseous exchange occurs in the alveoli of the lungs and in the capillaries. 

In the alveoli of the lungs: 

• The oxygen (O2) in the air spaces of the lungs diffuses into the blood. The 
oxygen can then be transported to the cells. 

• At the same time, the carbon dioxide (CO2) transported away from the cells by 
the blood diffuses into the air spaces in the lungs 
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In the capillaries: 

• The oxygen (O2) diffuses into the cells 

• At the same time, the carbon dioxide (CO2) in the cells diffuses into the blood 
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Questions 

 Which of the following is NOT a role of the circulatory system? 

A) Transport oxygen 

B) Produce red blood cells 

C) Eliminate waste 

D) Transport nutrients 

 

 Every cell in the human body undergoes cellular respiration, which requires glucose 
and oxygen. This cellular reaction produces water, carbon dioxide and energy. 
Given this, explain why a circulatory system is required. 

  

Answer: 

1. B 

2. The blood transports oxygen from the lungs to the cells and carbon dioxide from the cells to the lungs for 
elimination. In addition, blood provides the cells with other nutrients and the removal of other wastes. 
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Lymphatic System 

I can name the main parts of the lymphatic system (lymph, antibodies). 

I can explain the role of the lymphatic system (circulation of antibodies 
outside the blood vessels). 

Explanation of Concepts 

The lymphatic system is a network of tissues and organs that help rid the body of 
toxins, waste and other unwanted materials and therefore is necessary in maintaining 
your body’s defenses. 

The primary function of the system is to transport lymph (lymphatic fluid), which 
contains antibodies and white blood cells, to tissues around the body. 

The lymphatic system also drains from tissues excess fluids, including the lymph 
containing dead bacteria, etc. 
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Questions 

 Which is not part of the lymphatic system? 

A) Blood 

B) Lymph 

C) Antibodies 

D) White blood cells 

 

 What is the major function of the lymphatic system? 

A) Defense against infection 

B) Production of white blood cells 

C) Transports nutrient to cells 

D) Gas exchange between blood and cells 

 

 What is the name of the fluid responsible for transporting antibodies?  

 

 Explain why it is necessary for the body to have a lymphatic system. 

  

  

Answer: 

1. A 

2. A 

3. Lymph 

4. The lymphatic system is necessary for the body’s defense and elimination of waste. White blood cells 
produce antibodies and are transported in the lymph to the lymph nodes to help fight off infection. 
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I can describe two ways of acquiring active immunity (production of 
antibodies, vaccination). 

Explanation of Concepts 

Immunity is the ability of an organism to resist a particular infection by the action of 
specific antibodies produced by white blood cells when in contact with specific 
infectious agents.  

Immunity is acquired naturally when an organism recovers from an infection but retains 
the ability to make the relevant antibodies (e.g., when a person recovers from measles, 
that person will then be immune from subsequent measles infections). 

This ‘active immunity’ can also be artificially induced by injecting a small quantity of a 
weakened infectious agent through a process of vaccination. This safe process also 
results in the body retaining an ability to produce antibodies to that particular disease. 

 

Questions 

 What are the two ways to obtain active immunity? 

 

 What is the difference between the two ways immunity can be obtained? 

Answer: 

1. Production of antibodies and vaccination 

2. Immunity can be obtained when white blood cells produce antibodies while fighting off harmful infectious 
agents. This can occur naturally from getting sick or by vaccination where a harmless infectious agent 
injected for the purpose of obtaining immunity. 
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Excretory System 

I can name the main parts of the urinary system (kidneys, ureters, bladder, 
urethra).  

I can describe the function of the kidneys and bladder. 

Explanation of Concepts 

The diagram below shows the parts of the urinary system: 
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How the system works 

Kidney 

Filters blood to remove urea 

⇓ 

Ureter 

Vessel which carries urine away from kidney 

⇓ 

Bladder 

Muscular sac which stores and releases urine 

⇓ 

Urethra 

Vessel which carries urine from bladder to outside world 
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Questions 

 Which of the following is not part of the urinary system? 

A) Kidneys 

B) Sweat glands 

C) Ureters 

D) Bladder 

 

 Which of the following correctly describes the function of the kidneys? 

A) Break down of dangerous chemicals in the blood 

B) Storage of urine until it can be expelled 

C) Exhalation of waste gases such as carbon dioxide 

D) Filtration of waste products in the blood 

 

 Some structures are listed below. 

a) Circle the ones that are part of the urinary system. 

b) Place a number next to each circled structure to indicate the path of the urine. 

 

Lungs    Urethra   Blood 

Kidneys    Ureters   Urea 

Liver    Sweat glands  Bladder 

 

Answer: 

1. B 

2. D 

3. (1) Kidneys → (2) Ureters → (3) Bladder → (4) Urethra 
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I can explain the role of the excretory system (filtration of the blood, 
elimination of cellular waste). 

Explanation of Concepts 

As blood travels throughout the body, it carries important molecules (such as nutrients 
and oxygen) to the cells and takes away waste gases and chemicals. The function of 
the excretory system is to remove waste products from the body. 

 

The main organs of this system are the: 

• kidneys 

• lungs 

• sweat glands 

 

The excretory system is responsible for: 

• Filtering the blood:  

- the kidneys filter out urea from the blood to form urine 

• Eliminating cellular and other waste: 

- removing waste from the body through urination, exhalation and perspiration 
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Questions 

 Which of the following correctly describes the role of the excretory system? 

A) Transport cellular waste to the lungs & kidneys and expel carbon dioxide 

B) Filtering cellular waste out of the blood and eliminate oxygen and water 

C) Absorbing all of the body’s waste by sweating, urination and exhalation 

D) Filtering cellular waste out of the blood and eliminate it through urination 

 

 The excretory system performs multiple functions in the body. Explain why each 
statement is true.  

a) The excretory system helps to “clean” the blood. 

b) The excretory system helps remove waste gases from the blood. 

c) The excretory system removes cellular waste from our bodies.  

Answer: 

1. D 

2. a) The kidneys filter out urea from the blood. 

b) The lungs exhale waste gases, like carbon dioxide 

c) Urination removes the filtered and collected urea from our bodies, while exhalation removes carbon 
dioxide. 
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I can name the main components of urine (water, mineral salts, urea). 

Explanation of Concepts 

The substances that are filtered by the kidneys in the excretory system become 
components of urine.  

Urine is made up of: 

- Urea: This is cellular waste; specifically, the substance that results from breaking 
down proteins. 

- Salts: Your body will try to keep your salts at a healthy level by removing the 
extra salts from the blood and adding it to your urine. 

- Water: Extra water in your blood will be removed. 

Questions 

 Which of the following is NOT a component of urine? 

A) Urea 

B) Carbon dioxide 

C) Salts 

D) Water 

 

  

Answer: 

1. B 
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I can explain the role of the kidneys, lungs and sweat glands in maintaining 
a balanced metabolism. 

Explanation of Concepts 

Various organs and systems in the body work together to maintain a healthy balance of 
water, salts and cellular waste.  

Cellular waste includes carbon dioxide and urea, which are products from the 
breakdown of nutrients, as well as other substances we breathe or consume (such as 
salts). 

Removal of waste products from the blood 

- The lungs remove carbon dioxide from the blood when we exhale. 

- Sweat glands excrete water, salts and other toxins through our skin. 

- The kidneys filter out excess salts, urea and water from our blood. 
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Questions 

 Maggie ate a lot of salty popcorn at the movies last night. Which of the following 
could be responsible for eliminating salt from her body? 

A) Her kidneys 

B) Her sweat glands 

C) Her lungs 

D) Both a & b 

 

 Explain why you experience each of the following symptoms during an intense 
workout 

a) Increased breathing rate 

b) Decreased urination 

c) Increased thirst 

Answer: 

1. 1. D 

2. a) Intense exercise uses up oxygen and glucose in the body faster, leading to a faster buildup of carbon 
dioxide in the blood. This leads to an increased breathing rate in order to eliminate increasing levels of 
carbon dioxide. 

b) The kidneys eliminate toxins, primarily urea dissolved in water to form urine. When water is in short supply 
due to excessive sweating, the kidneys retain water by producing more concentrated urine in smaller 
amounts hence the decreased frequency of urination.  

c) The desire to drink (‘thirst’) increases when the body senses that water levels are becoming low. This 
occurs in exercise when large amounts of water are lost through perspiration. 
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Nervous System  

I can identify the parts of the central nervous system (brain, spinal cord). 

Explanation of Concepts 

The central nervous system is made up of two parts:  

- brain 

- spinal cord 

Central Nervous System Part Location 

Brain Inside the skull (head) 

Spinal cord Inside the vertebrae of your neck and back 
that make up the spinal column 
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The brain is protected by the bones of the skull and the spine is protected by the bones 
of your vertebrae which go from the top of your neck to the bottom of your back. 

The spine attaches to the brain at the base (bottom) of the brain. 
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Questions 

 Which letters on the diagram below belong to the central nervous system? What are 
their names?  
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 Where is the central nervous system located? 

A) Head, neck and back. 

B) Neck, back and legs. 

C) Neck, back and arms. 

D) Head, back and legs. 

Answer: 

1. A - Brain, C - Spinal cord 

2. A 
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I can explain the role of the central nervous system.  

I can describe the functions of the brain and the spinal cord. 

Explanation of Concepts 

The central nervous system’s role is to control almost everything that happens to your 
body.  

The brain is the main control system. It takes the information it receives from your 
senses and your body and analyzes that information. It also makes decisions on what to 
do with the information it receives and sends messages back to the body to help control 
its functions. 

The spinal cord is the communication system that sends the information from the body 
to the brain and from the brain back to the body. It can also make some simple, quick 
decisions that don’t need to be analyzed by the brain. These are called reflexes. 

Central Nervous System 
Component Major Functions 

Brain 

• Analyze information coming from the body 

• Make decisions 

• Think and remember 

• Keep the body alive 

• Send out instructions to other parts of the body 

Spinal Cord 

• Relay information from the body to the brain 

• Relay information from the brain to the body 

• Reflexes 
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Questions 

 Indicate ‘brain’ or ‘spinal cord’ for each of the statements below: 

a) __________ Controls vital body functions 

b) __________ Sends messages to the body 

c) __________ Passes messages along to the body 

d) __________ Controls reflexes 

e) __________ Studying for final exam 

 

 Which of the following is NOT a function of the spinal cord? 

A) Sends messages from one side of the body to the other. 

B) Sends messages from the brain to the body. 

C) Sends messages from the body to the brain. 

D) Controls reflexes. 

  

Answer: 

1. a) brain, b) brain, c) spinal cord, d) spinal cord, e) brain 

2. A 
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I can name the main parts of a neuron (synapse, axon, dendrites). 

I can associate nerves with the transmission of nerve impulses. 

Explanation of Concepts 

Neurons 

Nerve cells are also known as neurons.  

The three parts of a neuron are: the cell body, the dendrites, and the axon.  

The neuron transmits information using electrochemical signals.  

The nerve impulse often starts at the dendrites, goes through the cell body, and then 
passes through the axon.  

Dendrite → Cell body → Axon 

In order to ensure a fast and reliable transfer of information, the nerve is surrounded by 
an insulating coat/layer. 

Synapses 

The end of the axon almost touches the next nerve cell. The tiny space between two 
neurons that are connected together is called a synapse. 

The end of the axon releases chemicals called neurotransmitters that diffuse across the 
synapse and touch the dendrite of another cell to pass messages along. 
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Nerves 

A group of neurons that are connected together and carry information from one part of 
the body to another is called a nerve.  

The neurons are lined up one behind the other throughout the length of the nerve. The 
neurons pass the nerve’s electrical signal from one neuron to the next until the signal 
has traveled the entire length of the nerve. 

 

Questions 

 List, in order, the direction the nerve message passes through a neuron. 

 

 How does a neuron pass its message along in the synapse? 

A) The dendrite releases neurotransmitters that cross the synapse and reach the 
axon of the next cell to pass on the message. 

B) The axon releases neurotransmitters that cross the synapse and reach the 
dendrite of the next cell to pass on the message. 

C) The axon reaches out and touches the dendrite of the next cell to pass along the 
message. 

D) The dendrite reaches out and touches the axon of the next cell to pass along the 
message. 

 

Answer: 

1. dendrite → nerve cell body → axon 

2. B 
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I can explain the role of the peripheral nervous system transportation of 
nerve impulses from the senses to the brain and from the brain to the 
muscles. 

Explanation of Concepts 

The peripheral nervous system includes all the nerves of the body that are not located 
in the brain or spine. 
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The two main types of nerves in the peripheral nervous system are: 

Type of Nerve Role 

Sensory nerves Take information that is obtained through the body’s senses and 
relay that information to the spinal cord and/or the brain 

Motor nerves Send instructions from the brain or spinal cord to the muscles 

Example 
You sit near a window and it is very cold. Sensory information from your skin’s receptors 
sends this information to the central nervous system through the sensory nerves.  

Your brain decides it’s too cold. It sends information out through motor nerves that tell 
the muscles of your body to get up and move somewhere else. 

    

 
Sensory 
receptors 

Sensory 
nerves 

Central 
nervous 
system 

 

Motor 
nerves 

Muscles 
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Questions 

 List, in order, the path of the messages passing through your peripheral nervous 
system and your central nervous system.  

 

 If you are sitting on a chair that is too hard and it is painful, what would each part of 
the nervous system do, in order, to respond to the stimulus? 

 

 Which of the following describes the correct pathway for your body’s nervous system 
to prevent a bright light from damaging your eyes: 

1. You close your eyes. 

2. Your optic nerve sends a message to your brain that there is too much light. 

3. The sensors in your retina pick up large quantities of light entering your eye. 

4. The brain sends out a message for your eyelids to close. 

5. The brain analyzes the information it receives and decides to ask your body 
to close the eyelids. 

A) 2  3  4  5  1 

B) 2  3  5  4  1 

C) 3  2  4  5  1 

D) 3  2  5  4  1 

  

Answer: 

1. Sensory receptors → Sensory nerves → Central Nervous System → Motor nerves → Muscles 

2. Sensory receptors -- They would pick up the pain information from your body 

Sensory nerves -- Pass the message along to your central nervous system 

Central Nervous System -- Analyzes the message and makes a decision to move the body. 

Motor nerves -- Pass the information along to the muscles. 

Muscles -- Change your body’s position to stop the pain. 

3. D 
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I can distinguish between voluntary acts and reflex arcs. 

Explanation of Concepts 

Voluntary Act 

A voluntary act is one that you decide to do consciously.  

Example: If you are thirsty and want to drink a glass of water, your brain will instruct the 
muscles of your arm and hand to reach out, grasp the glass, and move it towards your 
mouth. 

 
Reflex 

A reflex is an action that is involuntary, meaning you do not choose to do it. It is done 
automatically for you. Most reflexes serve to protect the body. 

Example: Your finger touches something sharp, and your hand pulls away immediately. 
You don’t think, “Ow, that hurts, I should move my hand.” Your body does it quickly and 
automatically for you. 

The pathway the nerve signals take during a reflex action is called the reflex arc. 

In the reflex arc, the signal follows the path below: 
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The reflex arc is very quick because it does not reach your brain before an action is 
taken. The pathway is shorter since it is only processed by the spinal cord. 

The spinal cord sends the information directly to your muscles. Your brain only gets 
information about the reflex after it has already happened, which is why it is involuntary 
since you did not choose to move. 

 

Questions 

 Which of the following is NOT considered to be an action caused by a reflex arc? 

A) You touch something burning hot and instantly pull your hand away. 

B) An athlete starts to run when a starter gun makes a noise. 

C) A fly crawls on your arm and you quickly move your arm. 

D) You step on a nail and immediately lift your foot. 

 

 In a patient who is in a coma, why is it possible to have a reflex action but not 
voluntary action? 

 

Answer: 

1. B 

2. In a reflex situation, only the spinal cord is necessary to process the necessary sensory information to 
produce a motor response. Since the patient is in a coma, their brain cannot process sensory information to 
produce a voluntary action. 
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Sensory Receptors: Eye 

I can name the parts of the eye involved in vision (iris, cornea, crystalline, 
lens, retina). 

I can describe the function of the main parts of the eye. 

Explanation of Concepts 

The eye is the sensory organ for vision. 

Structure Function Diagram 

Iris 

• Provides colour and adjusts for the 
amount of light to fall on the retina 

• Dilates (widens) to allow more light in 
through the pupil.  

• Contracts (narrows) to allow less light in 
through the pupil.  

Cornea 

• Transparent outer layer which allows light 
to enter the eye. 

• Its curvature bends the light into the eye 
through the pupil. 

 

Lens • Focuses light directly onto the retina. 

 

Retina 

• Located at the back of the eye.  
• Contains light receptor cells that 

transform light into nerve impulses that 
are then transmitted to the brain by the 
optic nerve. 
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Questions 

 Which structure of the eye focuses light onto the retina? 

A) Lens 

B) Iris  

C) Cornea 

D) Retina  

 

 On a very bright and sunny day, Jamal goes outside to play. How will his eyes adjust 
to the extra amount of light? 

  

Answer: 

1. A 

2. Jamal’s irises will contract (pupil gets smaller) so less light will enter his eyes. 
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Sensory Receptors: Ear 

I can name the main parts of the ear involved in hearing and balance 
(auditory canal, ear drum, ossicles, cochlea, semicircular canals). 

I can describe the function of the main parts of the ear involved in hearing. 

I can describe the role of the semicircular canals in maintaining balance. 

Explanation of Concepts 

The ear is the sensory organ for the sense of hearing. 

Structure Function Diagram 

Auditory 
Canal 

Canal that funnels outside sounds 
towards the eardrum. 

 

Eardrum Thin membrane that transmits sound 
waves to the ossicles. 

 

Ossicles 
3 small bones which transfer the 
vibrations from the eardrum to the 
cochlea. 

 

Cochlea 
Snail-like structure which transforms 
vibrations from the ossicles into electrical 
nerve impulses via sensory receptors, 
called hair cells, found inside the cochlea. 

 

Semicircular 
canal 

3 fluid-filled semicircular canals that help 
maintain balance. The fluid’s movement 
in each semicircular canal determines 
the head’s position in space. 
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Questions 

 Name the structure of the ear where the sound vibrations are transformed into nerve 
impulses: 

A) Ossicles  

B) Semicircular canals 

C) Cochlea 

D) Eardrum 

 

 Explain how the semicircular canal help maintain balance of the body. 

 

 What is the impact on hearing, if there is a tear in the eardrum? 

  

Answer: 

1. C 

2. There is fluid in each of the 3 canals. In each canal there are also receptor hair cells. When the fluid moves 
(due to body movements), the hair cells vibrate and send a message to the brain. The brain then processes 
the information and decides how to keep the body balanced. 

3. The eardrum won’t vibrate as well, meaning it will transfer fewer vibrations to the ossicles. In turn, the 
cochlea will have fewer vibrations to transform into nerve impulses. Fewer nerve impulses will be processed 
by the brain. This results in diminished hearing. 
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Sensory Receptors: Tongue, Nose and Skin 

I can describe the function of the taste buds on the tongue (transformation 
and transmission of flavours: sweet, salty, sour, bitter, umami). 

I can name the parts of the nose and brain involved in smelling (nasal 
cavity, olfactory bulb). 

I can describe the function of the olfactory bulb. 

I can describe the function of the skin's sensory receptors (transformation 
and transmission of feelings of pressure, temperature and pain). 

Explanation of Concepts 

The human body detects changes in its environment through the senses. 

Each sense detects a specific type of stimulus. 

The stimulus for each sense activates specialized receptors. 

For each sense, once these receptors are activated they transform the stimulus into a 
nerve impulse which is then transmitted via a specialized nerve to the brain (e.g., the 
retina of the eye transforms light energy into the electrical energy of a nerve impulse). 

Once the nervous impulse reaches the brain the message is decoded to produce 
sensation (e.g., the smell of a rose). 

A summary of the main senses can be found in the table below. 

Sense Stimulus Location of Receptors 

Taste Dissolved taste molecules from food Taste buds of tongue 

Smell Airborne molecules of substances that smell Nose 

Touch Temperature, pressure, pain Skin 

Sight Light Retina of eye 

Hearing Sound waves Cochlea of ear 
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Taste 

The tongue is the sensory organ for the sense of taste.  

The taste buds are the sensory receptors for taste. Taste buds are found in the 
grooves on the surface of the tongue. 

A taste bud can detect the following flavors:  

- sweet  
- salty  
- sour  
- bitter 
- umami  

Substances can be detected by our taste buds only if they are soluble in saliva, if they 
are concentrated enough and if they come into contact with the taste buds. 

 

Touch 

Sensory receptor cells found in the skin are activated by a stimulus such as pressure, 
temperature and pain. These receptor cells transform the sensed stimulus into nerve 
impulses. The nerve impulses are then transmitted by sensory neurons to the brain. 

 

Smell 

The nose is the sensory organ for the sense of smell.  

Air passes into the nasal cavity. The nasal cavity contains olfactory receptor cells 
which transform odours into nerve impulses.  

The olfactory receptor cells transmit nerve impulses to a part of the brain called the 
olfactory bulb, which then sends these impulses to another part of the brain that 
decodes smell (olfactory cortex).  
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Questions 

 Which is the correct pathway that an odour takes in order to reach and be processed 
by the brain? 

A) Nostril → nasal cavity → olfactory bulb → receptor cells 

B) Nostril → nasal cavity → receptor cells → olfactory bulb 

C) Nasal cavity → nostril → olfactory bulb → receptor cells 

D) Nasal cavity → nostril → receptor cells → olfactory bulb 

 

 Which of the following is NOT sensed by the skin receptors? 

A) Pain 

B) Light 

C) Temperature 

D) Pressure 

 

 Katherine eats some raisins. Describe the sequence of events that allow her to taste 
this snack. 

 

 Sunil goes to his doctor complaining that he seems to have lost his sense of taste. 
His doctor explains to him that the problem could exist in any one of three parts of 
his body all of which are involved in the process of tasting. What would these three 
parts of the body be? 

 

 Explain why it is difficult to smell a flower when a person has a cold and “blocked 
nose”. 

Answer: 

1. B 

2. B 

3. The flavour molecules, dissolved in the saliva, come into contact with the taste buds and stimulate the 
receptor cells. The receptor cells transform this stimulus into a nerve signal that is transmitted to the brain.  

4. The taste buds, the nerve that transmits the nerve impulse to the brain, the brain 

5. There is mucous covering the receptor cells so odour molecules can’t reach the receptor cells. 
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Musculoskeletal System: Function of Joints, Bones and 
Muscles 

I can name the main parts of the skeleton (head, thorax, spinal column, 
upper and lower limbs). 

Explanation of Concepts 

The human skeleton is made up of 206 different bones. They can be grouped into 5 
distinct anatomical parts: the head, the thorax, the spinal column, the upper limbs, 
and the lower limbs. 
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Questions 

 In which region of the skeleton are the ribs found? 

A) Head 

B) Thorax 

C) Spinal column 

D) Upper limbs 

 

 Label the diagram below with the missing names of skeletal parts. 

 

Answer: 

1. B 

2. A) Thorax, B) Lower limbs, C) Head. 
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I can describe the functions of the main parts of the skeleton.  

Explanation of Concepts 

The main functions of the skeleton are protection, movement, support and production of 
blood cells. 

Each part of the skeleton serves multiple functions. 

Part of the skeleton Functions 

Head 
• Protection of the brain 

• Movement of the jaw 

Thorax 
• Protection of vital organs such as the heart and the lungs 

• Movement (contraction/expansion) during breathing 

Spinal column 
• Protection of the spinal cord 

• Movement and flexibility of the human body 

Upper limbs 

• Support to the muscles of the arms and hands 

• Movement of the arms and hands 

• Long bones (bone marrow) produces red blood cells and 
white blood cells 

Lower limbs 

• Support to the muscles of the legs and feet 

• Movement of the legs and feet 

• Long bones (bone marrow) produces red blood cells and 
white blood cells 
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Questions 

 Which of the following is NOT a function of the bones in the thorax? 

A) Protection of the lungs 

B) Movement during breathing 

C) Movement of the limbs 

D) Protection of the heart 

 

 Explain the function of the spinal column. 

 

Answer: 

1. C 

2. The spinal column protects the spinal cord. Additionally, it allows great flexibility and movement in multiple 
directions. 
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I can explain the role of the musculoskeletal system. 

Explanation of Concepts 

The musculoskeletal system serves multiple functions: support, protection, movement, 
storage, heat release, and blood cell production. 

 

Support: Bones are rigid, and serve as the main anchor point of muscles. In addition, 
muscles contract and release continuously. This combination allows the human body to 
maintain posture. 
 
Protection: Bones are typically strong, and can withstand physical shocks. The bones 
forming the skull protect the brain, while those making up the thoracic cage protect the 
heart and the lungs. 
 
Movement: Muscles are the main organs responsible for voluntary and involuntary 
movement of the body. Bones serve as anchor points for the muscles. The contraction 
and release of muscles allow movement of limbs or other organs. 
 
Storage: Bones are very rich in minerals, especially calcium. During a shortage or 
oversupply of calcium in the blood, exchanges between the bones and the blood can 
occur to maintain blood balance. 
 
Heat release: Muscles can emit heat through contraction, which transforms energy into 
heat. This is generally seen during exercise, and through shivering in cold 
temperatures. The release of heat can help the body maintain its normal temperature 
(37oC). 
 
Blood cell production: Long bones of the skeleton (such as the femur) contain the 
bone marrow at their center. The bone marrow is responsible for the formation of the 
solid elements of blood (red blood cells, white blood cells, and platelets). 
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Questions 

 Which of the following is not a function of the musculoskeletal system? 

A) Support 

B) Movement 

C) Blood cell production 

D) Fat storage 

 

 What is the musculoskeletal system’s role when the body loses a significant amount 
of blood? 

 

 

Answer: 

1. D 

2. Long bones in the skeleton contain bone marrow whose role it is to produce the blood’s formed elements. In 
order to replenish what was lost, the bone marrow will produce these blood cells. 

Living World Page 121 2019 



I can describe how pairs of antagonistic muscles work. 

Explanation of Concepts 

Skeletal muscles are usually paired with another muscle on the opposite side of the 
bone. This pair of muscles is known as antagonistic muscles. 

In a pair of antagonistic muscles, when one contracts, the other one relaxes. When 
muscles contract, they get shorter and thicker, and when they relax, they get longer. 
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Questions 

 Which statement correctly describes pairs of antagonistic muscles? 

A) One muscle contracts and the other muscle relaxes at the same time. 

B) One muscle relaxes and the other muscle does not change. 

C) Both muscles relax at the same time. 

D) Both muscles contract at the same time. 

 

 Explain what happens to the biceps and triceps muscles as a person lifts a ball as 
shown in the diagram below. 
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Answer: 

1. A 

2. At the beginning, the triceps contract and the biceps are relaxed. When the ball is lifted, the triceps relax and 
the biceps contract. 
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I can describe how joints work (linking bone to bone, mobility). 

Explanation of Concepts 

A joint is the area where at least 2 bones are linked.  

Joints connect the various parts of the skeleton to each other. 

One of the main functions of joints is to allow for movement (there are a small number 
of joints where no movement exists e.g. between the plates of the skull). 

 

Example: The elbow joint 

The bones of the arm act as levers which are pulled by the muscles of the arm (biceps 
and triceps) around the elbow joint. The elbow joint acts as a pivot for this motion. 
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Questions 

 Using the diagram below, explain how the lower leg can be moved backwards and 
forwards.  

39 

  

Answer: 

1. The antagonistic muscles of leg generate force to pull the bones of the legs. In this process the bones acts as 
levers and the knee joint acts as a pivot or fulcrum about which the movement takes place. 
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Musculoskeletal System: Types of Muscles  

I can associate the different types of muscles (smooth, skeletal, heart) with 
the tissues in which they are found. 

Explanation of Concepts 

Different types of muscles are found in different parts of the body: 

• Smooth muscle: involuntary muscles found in internal organs. 

• Heart muscle: found in the heart. It contracts involuntarily. 

• Skeletal muscle: attached to bone. It may contract voluntarily or involuntarily 
(reflex response) to move bones. 

Questions 

 In which part of the human body can smooth muscle be found? 

A) Biceps 

B) Stomach 

C) Heart 

D) Triceps 

  

Answer : 

1. B 
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Musculoskeletal System: Types of Joint Movement 

I can describe types of joint movement. 

Explanation of Concepts 

There are a variety of joint movements possible in the human body. Three are listed 
below: 

Joint movement Definition Example 

Rotation Movement around an axis Turning the head 

Flexion Movement that decreases the angle 
between 2 body parts Bending the leg at the knee 

Extension Movement that increases the angle 
between 2 body parts 

Straightening the leg at the 
knee 
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Questions 

 Angela is stretching after a workout. 

- She bends her neck down until her chin touches her sternum. 

- Next, lifts her head back up to its starting position. 

- Then, she looks left and then right. 

Describe each movement that Angela is performing using the correct type of joint 
movement. 

  

Answer: 

1. i) flexion, ii) extension, iii) rotation 

Living World Page 128 2019 



Cell Division: Mitosis and Meiosis 

I can describe the functions of mitosis (reproduction, growth, regeneration). 

I can describe the function of meiosis (production of gametes). 

Explanation of Concepts 

The two types of cell division are mitosis and meiosis. 

Mitosis 

During mitosis, a cell divides once, resulting in 2 daughter cells. These daughter cells 
are genetically identical to the original parent cell. Each daughter cell contains the same 
number of chromosomes as the parent. 

Meiosis  

During meiosis, a cell divides twice, resulting in 4 daughter cells called gametes. The 
gametes are genetically different from each other and from the parent cell. Each 
daughter cell contains half as many chromosomes as the original parent cell.  
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Mitosis Meiosis 

  
41 

Comparison of Mitosis and Meiosis 

  Mitosis Meiosis 

Functions 

Growth – increasing the number 
of cells 

Repair – replacing damaged 
cells 

Asexual reproduction 

Production of gametes for 
sexual reproduction 

Number of 
daughter cells Two Four 

Number of 
chromosomes in 

daughter cells 
Same as parent cell Half as many as in parent cell 

Where it occurs Everywhere in the body Ovaries and testes 
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Questions 

 Which of the following statements is NOT a function of mitosis? 

A) Growth 

B) Tissue repair 

C) Production of sex cells 

D) Asexual reproduction 

 

 Identify the mitotic function that is being illustrated in each example below. 

a) A strawberry plant will extend its roots to make a second, genetically identical 
plant. 

b) An athlete’s broken arm heals. 

c) Red blood cells are replaced approximately every 3 months. 

d) In its first 6 months, a baby will increase in size from 1 cm - 2.5 cm every month. 

 

 The process of meiosis is important for sexual reproduction. Explain. 

 

 Identify whether the following are examples of mitosis or meiosis. Explain your 
answers. 

a) A baby’s first tooth is coming in. 

b) Spermatozoa is produced in the testicles. 

c) A woman’s ovaries produce an ovum every month. 

d) After several days, a student’s paper cut is healed. 
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 A parent cell is shown below: 

 
Which of the choices below correctly shows the result of mitosis and meiosis for this 
parent cell? 
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Answer: 

1. C 

2. a) Asexual reproduction b) Repair c) Tissue regeneration d) Growth 

3. Meiosis will create gametes. These are sex cells (ova and spermatozoa). Without sex cells, sexual 
reproduction would not be possible.  

4. a) Mitosis: this is an example of growth, which is a function of mitosis. 

b) and c) are examples of meiosis. The function of meiosis is gamete production (spermatozoa and ova). 

d) Mitosis: this is an example of tissue regeneration, which is a function of mitosis 

5. D 
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Cell Division: Genetic Diversity 

I can associate genetic diversity with sexual reproduction. 

Explanation of Concepts 

Genetic diversity is all the possible genetic combinations of a species. Sexual 
reproduction helps to increase genetic diversity. When sexual reproduction occurs, the 
resulting offspring is a unique combination of genes from the mother and father.  

During fertilization, gametes will fuse together to form one cell. This cell will now contain 
half the genetic material from the mother (23 chromosomes) and half the genetic 
material from the father (23 chromosomes), making it a diploid cell (23 pairs of 
chromosomes). 

Since the combination of genes is random, each offspring is different and therefore 
genetic diversity can increase. 
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Questions 

 Which of the following statements is true about genetic diversity? 

A) Sexual reproduction decreases genetic diversity. 

B) Sexual reproduction has no effect on genetic diversity.  

C) Genetic diversity describes all the genetic recombinations passed on in a family. 

D) Genetic diversity includes all the genetic variation that occurs in a species.  

 

 Anna, Andrea and Anita are triplets. Anna and Andrea are identical, but Anita is not. 
How can this be possible? 

 

 A population of birds has developed over several years on an isolated island. 
Ecologists in the region have noticed that many of these birds have a shortened life 
span because the population has a higher occurrence of a defective gene. These 
ecologists would like to save the population from disappearing.  

 
 One option they are considering is to bring in the same species of birds, from a 

different community, which does not show this defective gene.  

  
 What effect would introducing this new population of birds have on the genetic 

diversity of the existing bird community? Explain your answer. 

 

Answer: 

1. D 

2. Anna and Andrea came from the same set of gametes. This set of gametes split after fertilization to create 
identical twins. Anita came from a different set of gametes that was fertilized at the same time as Anna and 
Andrea. This set of gametes contained different genetic material; therefore she is not identical to Anna and 
Andrea. 

3. Introducing a new population of birds of the same species may allow for an increase in genetic diversity. 
Sexual reproduction between the existing population and the new population will increase the number of 
possible genetic combinations. This will increase genetic diversity. 

NOTE: This would be a short term solution. Sexual reproduction over several generations in an isolated 
population will eventually decrease genetic diversity. 

Living World Page 134 2019 



Reproduction: Puberty 

I can describe physical and psychological changes that occur at puberty. 

Explanation of Concepts 

Puberty is defined as the physical and psychological changes that occur in males and 
females that make them able to reproduce. 

Physical Changes 

 Female Male 

Sex hormones are 
produced by the 
pituitary gland 

• Follicle-stimulating hormone 
(FSH) and luteinizing 
hormone (LH) 

• Stimulate the maturation of 
ova and causes ovaries to 
produce estrogen and 
progesterone. 

• Follicle-stimulating hormone 
(FSH) and luteinizing 
hormone (LH) 

• Causes the production of 
spermatozoa and stimulates 
the testicles to produce 
testosterone. 

The presence of 
these hormones 
triggers other 

physical changes 
during puberty 

• Menstrual cycle begins 
• Genitals mature 
• Breasts develop 
• Pelvis widens 
• Underarm and pubic hair 

appears 
• Hips and breasts 

accumulate fatty tissue 

• Genitals mature 
• Larynx becomes larger 

(voice deepens) 
• Facial, underarm, pubic and 

body hair appears 
• Shoulders widen and 

growth spurts occur 
• Bone density and muscle 

mass increases 
 

Psychological Changes 

Occur in both males and females: 

- Increased strive for independence 

- Beginning of interest in relationships and sexual urges 

- Moodiness and irritability 

- Desire to establish self-identity 
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Questions 

 Which of the following changes in puberty is an example of a psychological change 
in both males and females? 

A) The need for independence 

B) The production of sex cells 

C) The growth of pubic hair 

D) The maturation of genital organs 

 

 Complete the table by checking the correct box. 

Change Male Female Both 
FSH and LH produced by the pituitary gland    

Production of progesterone     

Production of testosterone     

Changes in mood/irritability     

Menstruation cycle begins    

 

  

Answer: 

1. A 

2.   

Change Male Female Both 

FSH and LH produced by the pituitary gland   x 

Production of progesterone   x  

Production of testosterone  x   

Changes in mood/irritability    x 

Menstruation cycle begins  x  
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Reproduction: Hormone Regulation in Men 

I can name the hormones responsible for the formation of spermatozoa 
(follicle stimulating hormone [FSH], luteinizing hormone [LH], testosterone). 

Explanation of Concepts 

The following table summarizes the names and functions of hormones in the male 
reproductive system: 

Hormone Secreted By Function 

Follicle-Stimulating Hormone 
(FSH) Pituitary Gland Causes the testicles to produce 

spermatozoa 

Luteinizing Hormone 
(LH) Pituitary Gland Causes the testicles to produce 

testosterone 

Testosterone Testicles Plays a role in regulating 
spermatozoa production 

Questions 

 What would happen in males if there was a reduction in the production of follicle-
stimulating hormone? 

 

Answer: 

1. The reduction of FSH would lead to sperm not being produced adequately or at all. This would be a situation 
where a man would be considered infertile. 

Living World Page 137 2019 



I can describe the physiology of erection. 

I can explain the function of ejaculation in reproduction. 

Explanation of Concepts 

The following steps outline what occurs during an erection and ejaculation (Use the 
diagram below to help with understanding the location of the parts involved): 

43 

- The erectile tissue of the penis fills with blood and becomes rigid and increases in 
volume, causing an erection. 

- Sperm is pushed from the testicles through the ejaculatory duct towards the 
urethra. 

- Sperm is mixed with seminal fluid (collectively called semen). The semen 
accumulates at the bulge of the urethra causing pressure that leads to ejaculation. 

- When ejaculation occurs, the semen is projected through the urethra and out the 
penis.  

- When semen is ejaculated into the vagina of the female, fertilization may occur. 
- Male sex cells called spermatozoa, need to be placed near the female sex cell 

called the ova, in order for fertilization to occur. 

Reproduction: Hormone Regulation in Women 
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I can name the hormones responsible for the maturation of the ovarian 
follicle (FSH, LH, estrogen, progesterone). 

Explanation of Concepts 

Oogenesis is the process during which ova are created. This takes place before birth. 
The ovarian follicles contain these ova. 

When a female reaches puberty, she begins her menstrual cycle during which an ovum 
matures and is released. 

Four hormones are part of this process: 

FSH (Follicle stimulating hormone): directs the ovary to select and mature an ovarian 
follicle. 

Estrogen: released by the maturing follicle to help prepare the uterus to receive a 
fertilized egg. 

LH (Luteinizing hormone): stimulates the release of the mature ovum from the ovary 
(ovulation). 

Progesterone: helps the uterine lining to build up, preparing a healthy environment for 
a fetus to grow, and prevents the uterus from shedding this lining. 
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Questions 

 Several hormones are listed below: 

  Estrogen   Testosterone 

  FSH    LH 

  Aldosterone   Progesterone 

a) Which of the hormones above are involved in maturing the ovarian follicle in the 
ovaries? 

b) Which of the hormones above help prepare the lining of the uterus for a possible 
pregnancy? 

Answer: 

1. a) FSH & LH, b) Estrogen & progesterone 
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I can describe the hormone changes that occur during the menstrual cycle. 

Explanation of Concepts 

The menstrual cycle begins when menstruation (a period) begins. The following 
diagram visually illustrates the changes and is followed by a brief explanation of how 
they work: 

44 

 

Hormone Changes Up to Ovulation
• Levels of FSH increase and this triggers the 
maturation of an ovarian follicle
• Estrogen is released in higher and higher levels. 
• At about the 14-day mark, LH spikes and this 
triggers ovulation. 

No Fertilization
• The unfertilized egg is expelled from the 
body during the next menstruation.
• Progesterone levels rise during the last two 
weeks of the cycle.
• Progesterone levels then drop quickly, 
triggering menstruation.

Fertilization occurs
• The egg is fertilized in the fallopian tubes 
and then the fertilized egg travels to the uterus 
where it implants in the lining of the uterus. 
• The leftover follicle in the ovary doesn’t 
shrivel up right away and hormones 
preventing menstruation are released to 
prevent expelling the growing embryo.
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Questions 

 Which hormone triggers ovulation? 

A) Insulin 

B) LH 

C) FSH 

D) Progesterone 

 
 The following diagram shows the changes in four different hormones over the course 

of the menstrual cycle, along with the changes in the maturing egg. 
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Identify, in the diagram above, and name the hormones matching the following 
descriptions: 

a) This hormone builds up the uterine lining and when it’s levels drop, menstruation 
is triggered. 

b) This hormone signals the maturation of a new egg at the beginning of the cycle. 
c) This hormone triggers ovulation. 

Answer: 

1. B 

2. a) Hormone 4 - progesterone 

b) Hormone 1 - FSH 

c) Hormone 3 - LH 
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I can describe the main stages in the menstrual cycle. 

Explanation of Concepts 

The menstrual cycle is the repeating cycle of changes that occur in the uterus to 
prepare an environment where a fertilized ovum can grow and develop into a mature 
fetus. 

It takes an average of 28 days for one menstrual cycle to complete, and occurs in 
predictable stages, although it can be shorter or longer for different individuals. 

Stage & Timeline What Happens? 

Menstruation 
Days 1 to 7 
(usually lasts 5-7 days) 

The lining of the uterus that had been built up in the 
previous cycle is shed, so that a new lining can be 
prepared. 

Endometrium 
Develops 
Days 8 to 28 

The lining of the uterus is built up, becoming thicker until it 
gets a signal to be shed. This thickening becomes much 
faster after ovulation. 

Ovulation 
Day 14 

Ovulation is the event of the ovary releasing its mature 
egg.  
If the egg is not fertilized, the endometrium will continue to 
build up for about two weeks, and at that point, the signal 
will be sent to shed the lining and start over. 
If the egg is fertilized, it travels to the uterus, implants 
(attaches) itself to the lining, and from there will develop 
over the next months into a mature fetus. 
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Questions 

 The following diagram shows the thickness of the uterine wall over a 28 day period. 
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Which of the following correctly names and describes what is happening during the 
stage it is referring to in the diagram? 

A) Stage A is menstruation. This is when the uterine lining is being thickened. 

B) Stage A is endometrial development. This is when the mature egg is being 
released from the ovary. 

C) Stage B is menstruation. This is when the uterus sheds its lining. 

D) Stage B is ovulation. This is when the uterine lining is being thickened. 

 
 Susie wrote the following descriptions of the female hormones: 

Estrogen triggers and guides the egg maturation process. Estrogen is at its highest 
levels at the beginning of the menstrual cycle. 

Progesterone is very low at the beginning of the cycle but at high levels during the 
last two weeks, in order to build up the uterine wall. 

FSH is released by the maturing egg, is highest right before ovulation. 

LH surges drastically which stimulates the release of the mature egg. 

She made two mistakes. Identify which hormones she incorrectly described, and 
write the correct description.

Answer: 

1. C 

2. Estrogen is released in higher and higher amounts by the maturing egg. 

FSH is increased at the beginning of the cycle to stimulate the maturation of a new egg. 
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TECHNOLOGICAL WORLD

  



Graphical Language: Standards and Representation 

I can choose the appropriate type of diagram for a given representation. 

Explanation of Concepts 

Different types of diagrams are used to communicate different information. 

Design Plan 

The design plan is the simplified representation of a technical object 

It is used to explain the forces and movements which come into play in the operation of 
the technical object and includes: 

1. The parts represented in different colors 

2. The name of the parts   

3. The movements carried out by the parts 

4. The forces in action 

5. Any guidance and links, (if necessary) 

 

Example: Design Plan of a Pair of Scissors 
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Construction Diagram 

A construction diagram provides information for the assembly of an object. 

A construction diagram includes: 

1. The components making up the technical object 

a. The materials used 

b. The shape of the components 

c. Relative size of the components 

d. The name of the components 

2. The role of the components 

a. The links between the parts 

b. The guidance between the parts 

 

Construction Diagram of a Pair of Scissors 
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Symbols can be used in the diagrams to communicate certain information.  Some of the 
symbols used are shown below. 

 

Some Symbols Useful for Diagrams 

 

   
Screw or bolt Nut Nut and bolt Complete link 

(2 surfaces) 

 

 

 

 

Free in rotation 
and fixed in translation 

Free in rotation 
and translation 

Complete link 
No movement possible 

Free in translation 
and fixed in rotation 

 

 

 

 

Angular spring Compression spring Gear Wheel or pulley 

 

 

 
 

Rack Tension spring Gear 
(Side view) 

Pulley 
(Side view) 
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I can represent different types of motion related to the operation of an 
object using the appropriate symbols (rectilinear translation, rotation, 
helical). 

Explanation of Concepts 

Motion is characterized by the change in the position of a body relative to another. 

 

Motion Symbols 

Rectilinear translation in one 
direction  

Rectilinear translation in two 
directions  

Rotation in one direction 
 

Rotation in two directions 
 

Helical 
 

 
Helical motion in two directions 
  

50 
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Graphical Language: Basic Lines 

I can name the basic lines in a drawing (visible contour, hidden contour, 
centre, extension, dimension lines). 

I can associate the basic lines in a drawing with the contours and details of 
a simple part. 

Explanation of Concepts 

Technical drawings use different types of basic lines to provide useful information about 
an object or a system. Each type of basic line has a specific look and meaning. 

Common Basic Lines 

Name Use Example 

Visible Line Shows the outlines that can be 
seen  

Hidden Line Shows the outlines that cannot be 
seen in the current view  

Centre Line Shows the center of a circle or 
other symmetrical feature 

 

Dimension Line Shows the measurements of an 
object or part of an object  

Extension Line 
Used with dimension lines, these 

show the start and end of a 
measurement 
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Questions 

 Here is the side view of a doorbell. 

                   52 

 

Identify the names of the basic lines indicated on the diagram. 
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 Children often play with plastic rings that stack on a stand. Below is a picture of one 
of these toys. 

 
Which of the following is the correct technical drawing for the side view of this toy? 

 

A)    B)  

 

 

C)     D)  

 
53

Answer: 

1. 1 - visible line; 2 - hidden line; 3 - centre line; 4 - extension line; 5 - dimension line 

2. C 
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Graphical Language: Forms of Representation 

I can define perspective drawing, oblique projection and axonometric 
projection. 

Explanation of Concepts 

Type Characteristics Example 

Perspective Drawing 
a representation of an 

object seen from a specific 
point of view 

• The representation is not 
to scale.  

• Some of the object’s 
parallel lines are not 
parallel in the 
perspective drawing.  

Oblique projection 
a representation whereby 

one of the sides of the 
object faces you, and the 
other sides of the object 

are off at an angle 

• Not a true representation 
of the object. 

• An object’s parallel lines 
remain parallel in the 
oblique projection.  

Axonometric (isometric) 
projection 

a representation that uses 
fixed angles of 120° for the 

view of the object. 

• Three faces are at an 
angle and are visible to 
the viewer.  

• Lines on the same axis 
are parallel to each 
other, and an object’s 
representation looks 
proportional. 54 
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Questions 

 Which types of projections are used to show the following objects? 

1 

55 

2 

  

3 

 

 

A) 1 - perspective, 2 - oblique, 3 - isometric  

B) 1 - perspective, 2 – isometric  3 - oblique  

C) 1 - oblique, 2 – isometric,  3 - perspective 

D) 1 - oblique, 2 - perspective, 3 - isometric  

 

 What are the advantages of using an isometric projection to represent an object? 

Answer: 

1. B 

2. The isometric view provides the least distortion because of the angles used to draw the object. 
Measurements are to scale. It also allows the observer to view three faces of the object simultaneously. 
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Graphical Language: Orthogonal Projections 

I can associate the types of projection with their use (multiview and 
isometric projections). 

I can interpret drawings representing parts in multiview orthogonal 
projection. 

I can represent simple shapes in multiview orthogonal projection. 

Explanation of Concepts 

Multiview Orthogonal Projection 

A multiview orthogonal projection shows the top view, front view and side view of an 
object, in order to understand its shape better.  

Each view is presented as if you were standing in front of one side and you can’t see 
any of the other sides. The views are undistorted and are drawn to scale. 

The principal view or front view is the view that shows the most about the product. It is 
usually the longest view and shows the major shape or profile.  

A multiview drawing can provide enough information (shape, dimensions) to be able to 
manufacture the object. In some cases, other information may be needed. 

Multiview Orthogonal Projection of an Object 

 

                                                                                                                      56 
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Isometric Projection 

The isometric projection allows for a better visualization of the overall shape of the 
object. The isometric projection is often used in conjunction with a multi-view projection 

Questions 

 An object is represented below. 

 
Which of the following views is incorrect? 

A) Left View 

 
B) Front View 

  

C) Bottom View 

 
D) Top View 

    57

Answer: 

1. A.  
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Graphical Language: Scales 

I can associate scales with their use (actual-size representation, reduction 
or enlargement of an object). 

I take the scale into account when interpreting drawings. 

Explanation of Concepts 

A scale is the relationship between an object’s dimension in a drawing and the actual 
dimensions of the object.  

The scale is represented as a ratio. 

 

 
 

In the example above, 1 mm on the drawing represents 2 mm on the object. 

 

There are three types of scales that can be used when drawing an object: 

Type of scale Description Example of 
ratio Examples 

Reduction 
The dimensions of the 
drawing are smaller than the 
actual dimensions of the 
object 

 
1:50 

 

Maps, automobiles 

Actual size 
The dimensions of the 
drawing are equal to the 
actual dimensions of the 
object 

1:1 Pen, water bottle 

Enlargement 
The dimensions of a drawing 
are larger than the actual 
dimensions of the object. 

50:1 Watch parts, 
computer chips 
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Questions 

 Engineers have designed a new pen and have drawn 3 sketches of the pen. 

Sketch Ratio used 

1 2:1 

2 1:1 

3 1:2 

 

Using the information above, identify which of the following sketches is a scale 
enlargement, scale reduction, actual size representation. 

A) 1- Scale enlargement 2- Actual size   3- Scale reduction 

B) 1- Scale reduction  2- Actual size  3- Scale enlargement 

C) 1- Actual size   2- Scale enlargement 3- Scale reduction 

D) 1- Scale enlargement 2- Scale reduction   3- Actual size 

  

Answer: 

1. A 
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I can choose a simple scale for a drawing. 

Explanation of Concepts 

The scale chosen for an object will depend on the amount of detail required in the 
drawing, the size of the actual object and the amount of space available for the drawing. 

Situation Type of scale used for the drawing 

The object is larger than the space 
available for the drawing. 

Scale reduction (e.g., 1 : 2) 

The object is smaller than the space 
available for the drawing. 
Need to show fine details. 

Scale enlargement (e.g., 5: 1) 

The object is the same size as the space 
available for the drawing. 

Actual size (e.g., 1:1) 

 

Questions 

 You need to create a scale drawing of the floor of your bedroom in cm. Which scale 
would you use: 1: 50 or 50:1? Explain. 

 

 

 

 

  

Answer: 

1. 1:50; the bedroom is too big to draw the actual size and the only way it would fit on a paper would be to draw 
it as a scale reduction. 
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Graphical Language: Cross-Sectional Views and Sections 

I can the purpose of cross-sectional views in technical drafting. 

I can interpret a technical drawing with cross-sectional views. 

I can represent a simple shape in a cross-sectional view. 

I can distinguish between a cross-sectional view and a section. 

Explanation of Concepts 

Cross-sectional views and sections in technical drawings allow you to visualise the 
interior details of an object. 

 

The cutting plane line shows where the object is cut. 

By convention, the cut is downward.  

The arrows indicate the point of view of the 
observer.  

 

Imagine the object has been cut along the line. 
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Cross-sectional view 

The cross-sectional view shows the object has been 
cut open,  

Cross-hatching indicates the interior of the object. 

 

 
Section 

The section shows you the face or view of the 
object where it was cut. 
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Questions 

 Draw what the section of the objects below would look like if you cut them as 
indicated. 

 

a) b) 

59 
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 Draw the line that would be the best place to cut in order to show the round shape of 
the pencil lead and the hexagonal shape of the wood surrounding it. 

 
 Which of the following represents the section for the object below? 

 

A)  

B)  

C)  

D) 61 

  

Answer: 

1. a) b)  

2.  

3. D 
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I can describe the purpose of removed sections and revolved sections. 

Explanation of Concepts 

Removed Section Revolved Section 

In a removed section, the drawing of 
the section is placed outside of the 
object. Removed sections are used to 
show details and facilitate 
dimensioning. For this reason, they are 
often enlarged. 
 

In a revolved section, the drawing of the 
section is placed on the object. The 
section covers the object, and does not 
show any of the detail of the object 
behind it. Revolved sections are used to 
show shape or contours and are helpful 
when a cross section varies or the shape 
of the part is not apparent from the given 
view. 

Example: Allen Key 

 
 

 
62 

In the diagram above, the allen key is 
hexagonal. When cut across the A-A 
plane, the section is a hexagon, and it 
is shown above the allen key. 

In the diagram above, the allen key’s 
hexagonal section is placed within the 
object and the lines of the key’s drawing 
do not show through the hexagon. 

 

 

Technological World Page 163 2019 



Questions 

 Which of the following reasons best explains why you might choose to draw a 
removed section instead of a revolved section? 

A) You want to show the inside at a larger scale. 

B) You want to show layers of materials on the inside of an object. 

C) You don’t care if the outside lines are visible or not. 

D) You want to show the order of assembly of parts. 

 

Answer: 

3. A 
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Graphical Language: Dimensioning and Tolerances 

I can describe the main dimensioning rules. 

I can interpret technical drawings including the dimensions required for 
manufacturing purposes. 

Explanation of Concepts 

Technical drawings include all measurements that are needed to build an object. These 
measurements correspond to the real life dimensions of an object and are indicated 
using extension and dimension lines.  

Dimensions of objects are provided in millimeters (mm) unless indicated otherwise. 

Some of the symbols used in dimensioning are provided below. 

Measurement Symbol 

Diameter of a hole or circle Ø 

Radius of a circle or curve R 

Degrees of an angle  
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Example: 

63 

 

The dimensions of the object are:  

Dimension Measurement (mm) 

Length 80 

Width 50 

Height 45 

Diameter of hole 14 
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Questions 

 Your manufacturing company has been hired to produce wooden pencil holders. 
These pencil holders will be made out of 3 different types of wood. The top view of 
the pencil holder is shown below. 

64 

Which of the following correctly identifies the total length of the pencil holder and the 
diameter of one pencil slot? Which of the following correctly identifies the total length of 
the pencil holder and the diameter of one pencil slot? 

 Total Length Diameter 

A) 30 mm 4 mm 

B)  30 cm 6 cm 

C)  90 mm 4 mm 

D)  90 cm 4 cm 

 

Answer: 

1. C 
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I can define tolerance as “the required manufacturing precision 
(dimensions indicated on the drawing, along with allowances)”. 

Explanation of Concepts 

Tolerance is also included for dimensions on technical drawings. This value is the 
acceptable difference between real measurements of the manufactured object and 
those on the technical drawing. The tolerance indicates lower and higher limits of the 
dimension of a component for which an object will function properly. 

                                                                                                                        65 

Dimension of a Component with tolerance 3.0 +/- 0.1  mm 

Minimum dimension allowed for manufactured component 2.9 mm 

Maximum dimension allowed for manufactured component 3.1 mm 

Questions 

 The top view of a test tube rack is shown below:  

66 

What is the largest diameter test-tube that will always fit in the manufactured test 
tube racks? 

A) 6 mm   

B) 7 mm   

C) 9 mm   

D) 12 mm 
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 Each high school graduate is given a framed diploma.  The measurements for the 
framed diplomas are given below:  

       67 

The Graduation Committee would like to order gift boxes for these framed diplomas.   

The size and price of the choices are as follows:  

Box Size (cm) Cost 
A 40 x 31 x 3 $1.00 

B 39 x 31 x 3 $0.90 

C 38 x 31 x 3 $0.85 
 

Which is the least expensive box that can be ordered for the diplomas?  Explain. 

 

 

 
 
 

Answer: 

1. B 

2.  The maximum size for the diploma is 381.5 mm x 305.5 mm x 26 mm.  This is equivalent to 38.15 cm x 
30.55 cm x 2.6 cm.  The diploma would fit in both box A and B, but B is less expensive. 
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Mechanical Engineering: Typical Functions 

I can define the typical functions (linking, guiding, sealing, lubricating). 

I can associate a typical function with certain parts of a technical object. 

Explanation of Concepts 

Linking is a function that joins two or more components of a technical object. 

e.g.: The function of the pin in a door hinge is to link the two hinge parts together. 

 
Guiding is the function of directing and limiting the motion components. In other words, 
the part is forced to move in a specific way. 

e.g., The threads on the top of a water bottle guide the cap to twist on and off (and 
therefore, it cannot be pushed on or pulled off). 

e.g., The groove in this door chain plate guides the chain to slide (translational motion). 

 
Sealing is the function of completely closing off a section of the object so that no 
substance can enter or exit. 

e.g., Bicycle tires need to be sealed to trap the air inside them. The function of the cap 
on the tire valve is sealing. 

Lubricating is the function of reducing the friction between two or more moving 
components. It reduces damage to the parts, and reduces noise. 

e.g., A lubricant is often needed in gear trains to prevent the gears from scraping each 
other and wearing down. 

e.g. A lubricant, such as oil/grease, can be used to reduce the squeaking noise on a 
bicycle chain 
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Questions 

  Match the term to the definition. 

 Term Definition 
a)  Sealing  i) Connects components together 
b)  Lubricating ii) Prevents substances  from entering  
c)  Guiding iii) Directs the movement of components 
d)  Linking iv) Reduces friction 

 
 Different systems in a car are described below.  

 For each system, name the typical function that is being described. 

a) It is important that all the parts and tubing containing the brake fluid are well 
connected and do not allow any leaks.  

b) The piston shaft only allows the piston to translate up and down.  

c) Bolts secure the rim to the wheel. 

d) Engine oil ensures that all parts run smoothly.  
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 A blender is assembled as shown below. 

68 

Part number Part name 

1 Cap filler 

2 Cap 

3 Jar 

4 Threads on jar 

5 Rubber gasket 

6 Agitator 

7 Container bottom 

8 Motor 

 

A student wrote the following conclusions about the functions of different parts of the 
assembly. 

Part Conclusion 

4. Threads on the jar Guide the container bottom as it attaches to the jar. 

5. Rubber gasket Seals the assembly in order to prevent leaking 

6. Agitator Links the jar and the container bottom 

 

Which of the students’ conclusions were correct? 

A) 5 and 6 

B) 4 and 5 

C) 4 and 6 

D) 5 only 
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Answer: 

1.   

d Connect parts together 

a Prevents matter from entering 

c Direct the path of 

b Reduce Friction 

2. a) sealing b) guiding c) linking d) lubricating 

3. B 
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I can describe the advantages and disadvantages of different types of links.  

I can name the types of links used in a technical object. 

Explanation of Concepts 

Different types of links allow for different types of motion between components. 

Note:  A link is a function, not a component. 

 

Type Explanation Example 

Fixed No movement is allowed 
between linked components 

Two pieces of wood that 
are glued together. 

Rotating or Pivoting 
One of the linked 

components can rotate 
around one axis 

A door rotates along one 
axis 

Sliding One component can slide 
along another on one axis A drawer 

Sliding Rotating 
or 

Sliding Pivot 

One component can slide 
and rotate at the same time 

The handle of the C-clamp 
can freely slide along the 
bolt and/or spin around it. 

69 

Spherical 
or 

Ball Joint 

A component can rotate 
freely in more than one 

direction around a fixed point. 
       70 

Helical 
A component translates and 

rotates simultaneously 
around the same axis 71 
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Questions 

 Human hip joints can wear out over time and need to be replaced with an artificial 
hip as shown on the diagram below.  

         72 

Which of the following choices correctly describes the hip joint? 

 Link Advantage 
A) Spherical The head of the femur rotates around one plane only. 

B) Spherical The head of the femur rotates in many directions. 

C) Helical The head of the femur can slide. 

D) Helical The head of the femur can follow a spiral path. 

 

2. Name the type of link for the components indicated. 

a) Drawer and track 
 

b) Hammer head and 
handle 

c) Bottle and lid 
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3. The cap of a water bottle has a pop-up dispenser (A) and a screw cap (B). 

 
What is the advantage of using the link at B? 

Answer: 

1. B 

2. a) sliding  b) fixed c) helical 

3. The cap is a helical link which can be tightened allowing the user to close/seal the bottle. The cap is also 
removable as it can be unscrewed; this allows the user to refill the bottle. 
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Mechanical Engineering: Motion Transmission and Motion 
Transformation Systems 

In Secondary 3, you are required to identify and describe certain motion transmission 
and motion transformation systems.  

When describing the systems you must be able to: 

1. Identify the driver and driven components 

Kinematic chains have driver components, intermediate components, and driven 
components. 

Component Description 

Driver This component receives the force required to operate the 
system. 

Intermediate 

This component is located between the driver and the driven 
components.  

It transfers the effect of the driver component to the driven 
component.  

Note: Not all motion systems have an intermediate component. 

Driven This component is set in motion by the driver component. 

e.g., On a bicycle, the front sprocket is the driver and receives the force applied by 
pedaling, the chain is the intermediate that transmits the motion to the driven 
component, the rear sprocket.  
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2. Describe the motion of the components.  

The types of motion that may be observed are listed below, along with the motion 
symbol. 

Motion Symbols 

Type of motion Symbol 

Translation in one direction 
 

Translation in two directions 
 

Rotation in one direction 
 

Rotation in two directions 
 

Helical 
 

Helical motion in two directions 
 

 

3. Identify whether the system transmits or transforms motion. 

A transmission of motion occurs when the driven component has the same type of 
motion as the driver component (rotation to rotation, translation to translation).  

A transformation of motion occurs when the driven component has a different type of 
motion from the driver component (rotation to translation, translation to rotation) 

4. Determine whether the system is reversible.  

A system is considered to be reversible if the driver component can become the driven 
and the driven component can become the driver. 

A system is considered to be irreversible if the system will not function if an attempt is 
made to use the driven component as the driver.  
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Mechanical Engineering: Function, Components and Use of 
Motion Transmission Systems 

I can name motion transmission systems in technical objects (friction gears, 
pulleys and belt, gear assembly, sprocket wheels and chain, wheel and 
worm gear). 

I can describe the functions of the components of a motion transmission 
system. 

I can describe the reversibility of a motion transmission system. 

Explanation of Concepts 

A motion transmission system is a system in which the driven component has the same 
motion as the driver (rotation to rotation, translation to translation).  

In a motion transmission system, the functions of the components of the system can be 
described by: 

• The type and direction of the motion 

• How the component transmits motion to another component 

• Whether or not the component is the driver, intermediate or the driven 
component of the system 

• Whether or not the system is reversible or irreversible. 
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Friction Gears (Wheels) 

Symbol 

73 

Description • Wheel A rotates and transmits a rotational motion to wheel B 

• Wheel B rotates in a direction opposite to wheel A 

Reversibility Yes 

Example Printing press 

 

Pulley and Belt 

Symbol 

74 

Description 

• Pulley A transmits its rotational motion to the belt. 

• The belt follows the motion of pulley A and, at the same time, 
causes the motion of pulley B 

• Pulley B rotates in the same direction as pulley A 

Reversibility Yes 

Example Treadmill 
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Gear Assembly 

Symbol 

               75 

Description • Gear A transmits a rotational motion to Gear B 

• Gear B rotates in a direction opposite to Gear A 

Reversibility Yes 

Example Correction tape 

 

Sprocket Wheels and Chain 

Symbol 

76 

Description 

• Sprocket B transmits its rotational motion to the chain. 

• The chain follows the motion of Sprocket B and, at the same time, 
causes the motion of Sprocket A  

• Sprocket A rotates in the same direction as Sprocket B 

Reversibility Yes 

Example Bicycle 
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Wheel and Worm Gear 

Symbol 

77 

Description When the worm rotates the wheel rotates. 

Reversibility No. If a force is applied to the wheel, the worm gear will not turn. 

Example Tuning pegs on a guitar 

 

Questions 

 Which of the following statement best explains the reversibility of the gear assembly 
below? 

78 

A) Components A and C rotate in the same direction. 

B) Only Component A can be the driver. 

C) The motion of Components A, B and C can change direction. 

D) Component A can be the driver or driven component. 

Answer: 

1. D 
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I can describe the speed changes of a motion transmission system. 

Explanation of Concepts 

In a motion transmission system, a speed change occurs when the driver and driven 
components rotate at different speeds or rates. 

A speed change will occur when the driver and driven component have different 
diameters.  

Note: In a gear system, the smallest gear will rotate the fastest. 

Speed Change Comparison of diameters Diagram-Example 

Increase 
  

> 

 

Decrease 

 
<  
 

 

No change 
 

=  
 

  79 

Note: A comparison of gear diameters is often calculated by counting the number of 
teeth. 

 

Diameter 
of driven 

Diameter 
of driver 

Diameter 
of driver 

Diameter 
of driven 

Diameter 
of driver 

Diameter 
of driven 
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Questions 

 Two motorized toy cars are shown below. In each car, a gear in the motor is linked 
to a gear in the front wheel using a chain. 
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If the motor rotates at the same speed in each car, which car will move the fastest? 
Explain. 

Answer: 

1. Car A will move faster. There will be an increase in speed from the gear in the motor to the gear in the wheel 
and therefore the wheel will rotate faster. 
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Mechanical Engineering: Function, Components and Use of 
Motion Transformation Systems 

I can name motion transformation systems in technical objects. 

I can describe the functions of the components of a motion transformation 
system. 

I can describe speed changes or the reversibility of a motion transformation 
system. 

Explanation of Concepts 

In a motion transformation system the driven component has a different type of 
motion than the driver component (rotation to translation, translation to rotation).  

In order to describe the functions of the components, consider the following: 

• The type and direction of the motion; 

• How the component transforms motion to another component; 

• If the component is the driver, intermediate or the driven component of the 
system. 

• Whether or not the system is reversible or irreversible. 
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Screw Gear System 

Symbol 

Type 1 

 

Type 2 
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Description 
Type 1 –.When the screw rotates, the nut translates. 
Type 2 –When the nut rotates, the screw translates. 

Reversibility No. The driver cannot become the driven component. 

Example Glue Stick 

 

 

 

Cam and Follower 

Symbol 

82 

Description 

The rotation of the cam is transformed into the translational motion of 
the follower. 
The follower moves up and down (bidirectional translation). 
Size and shape of cam and placement of axle will determine the 
length and action of the stroke. 

Reversibility No. Applying a force to the follower (moving it up and down) will not 
cause the cam to rotate. 

Example Needle on sewing machine  
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Connecting Rod and Crank 

Symbol 

    83 

Description 

The translational motion of the connecting rod is transformed into a 
rotational motion of the crank. 
OR 
The rotational motion of the crank is transformed into a translational 
motion of the connecting rod. 

Reversibility 
Yes. The rotational motion can be applied to the crank to produce 
translational motion in the slide and translational motion can be 
applied to the slide to produce rotational motion in the pinion. 

Example Car engine 

 

 

Rack and Pinion 

Symbol 

     84 

Description 

The rotational motion of the pinion is transformed into the 
translational motion of the rack. 
OR 
The translational motion of the rack is transformed into the rotational 
motion of the pinion. 

Reversibility Yes. The rotational motion can be applied to the pinion to produce 
translational motion in the rack and vice versa) 

Example Car steering wheel system 
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Questions 

 A cam and follower system is used in a sewing machine. 

Which of the statement below correctly describes the role of the cam? 

A) The cam supports the follower in a vertical position. 

B) The cam translates up and down and causes the follower to rotate. 

C) The cam rotates which causes the follower to translate up and down. 

D) The cam is the driven component. 

 Name each motion transformation system below and describe the motion 
transformation that is occurring. 

a)  

b)   

Answer: 

1. a) Rack and Pinion: it converts a rotational motion into a translational motion. 

b) Slider-crank mechanism: it converts a translational motion into a rotational motion or converts a rotational 
motion into a translation motion. 

2. C 
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Mechanical Engineering:  Speed Changes 

I can use systems that allow for speed changes in the design of technical 
objects. 

Explanation of Concepts 

In the process of designing a technical object, the need to increase or decrease the 
speed of rotation of certain components of the system must be considered. 

 

Example 

In a windmill, the rotational motion of the windmill blades is transmitted to the generator.  
The generator needs to rotate, but at a faster rate than the windmill blades.   

Therefore, in the design of the windmill, the gear assembly below is chosen to transmit 
the rotational motion.   

85 

 

The driven gear must be smaller than the driver gear so that the speed of rotation of 
generator is faster than the speed of rotation of the windmill blades. 
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Questions 

 A child’s toy helicopter is pulled along the ground using a string. The motion of the 
wheels as they turn makes the blades of the helicopter turn. The helicopter blades 
must rotate at a faster speed than the wheels do.  

86 

Draw the motion transmission system that you could use for the helicopter.  Explain 
your choice. 

 

 

  

Answer: 

1. The perpendicular gear assembly transmits the rotational motion, but changes the axes of rotation.  
Therefore as the wheels rotate, the helicopter blades will rotate.  Given that the helicopter blades must rotate 
faster than the wheels, the driven component (B) must be smaller in diameter than component (A). 
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Electrical Engineering 

I can define power supply as “as the component that provides electrical 
current for a circuit”. 

Explanation of Concepts 

A power supply provides electrical current in an electrical circuit or system.  

A battery is an example of a power supply. 

 

Questions 

 A circuit has many components. Which of the following components provides an 
electrical current? 

A) Battery 

B) Light bulb 

C) Wires 

D) Switch 

 

 There are two types of electric drills. One has a battery while the other has to be 
plugged into an electrical outlet. Explain how a battery and an electrical outlet can be 
classified as power supplies in a circuit. 

 

  

Answer: 

1. A 

2. The battery and electrical outlet both provide current and allow the electrons to flow through a circuit. 
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I can define conduction as “the ability to conduct electricity”. 

I can distinguish between electrical conductors and insulators in a technical 
object. 

Explanation of Concepts 

(Electrical) Conduction is the flow of charged particles through a substance. 

A substance that allows electrical current to flow through it easily is called a conductor. 
Examples of good conductors are metals such as copper and aluminum. 

A substance that does not allow electrical current to pass through it easily is called an 
insulator. Examples of good insulators are wood, plastics, paper, rubber, glass and 
ceramics. 
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Questions 

 Conduction is an essential aspect of an electrical circuit. Which of the following does 
NOT describe conduction? 

A) The flow of current through a switch. 

B) The flow of current through a wire. 

C) The flow of electrons through a wire. 

D) The ability to prevent the current from flowing. 

 

 The procedure for a lab experiment on electricity states that the wires connecting the 
switch must touch the metal part and not the plastic part of the switch. Why is it 
important to connect the wire to the switch correctly? 

 

 You are asked to build a circuit that will light up a light bulb using a battery. You are 
given the battery and the bulb but no wires are available. Which of the materials 
below could be used to complete the circuit? Explain your answer. 

Chalk    Nail 

Plastic fork  Wooden spoon  

Metal knife  Ceramic coaster  

Cardboard   Paperclip 

 

 

  

Answer: 

1. D 

2. Conduction is the ability to allow the current to flow. The current can flow through the wire and the metal 
because they are conductors, but will not be able to flow through the plastic part of the switch because plastic 
is an insulator. 

3. The materials that could be used to complete the circuit are the metal knife, nail and paperclip. They are all 
made out of metal and are good conductors. They all will allow the current to flow through them. 
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I can describe the role of a protective device in a circuit (fuse, breaker). 

Explanation of Concepts 

Fuses and breakers are used to protect electrical circuits.  

A power surge can damage electrical devices in a circuit and/or cause a fire.  

The protective components automatically cut off the flow of electrons (current) when 
there is too much passing through the circuit. 

Fuses contain a thin wire that melts and breaks the circuit when there is too much 
current. The fuse needs to be replaced to restore the circuit. 

Breakers contain a thin metal strip. When too much current passes through the breaker 
the metal becomes hot and bends. The metal is no longer in contact with the circuit and 
the current cannot pass through the breaker. Breakers can be used multiple times. By 
resetting the switch on a breaker the metal strip is returned to its original position and 
the current is restored. 

Questions 

 Fuses and breakers are used in all buildings. 

Which of the following statements is INCORRECT regarding the role of 
fuses/breakers in a circuit? 

A) Control the flow of the current 

B) Prevent the current from flowing 

C) Automatically interrupt the current 

D) Allow the current to flow in a circuit 

 

 While making toast, John turned on the coffee maker and almost immediately, both 
machines stopped functioning. Explain what might have happened. 

  

Answer: 

1. D 

2. The amount of current required for both machines created a power surge. The breaker was tripped, 
disrupting the flow of electricity. 
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I can define control as “the ability to control the travel of electrical current”. 

Explanation of Concepts 

A control is a component placed in a circuit that helps regulate the flow of electricity. 

A switch is the most common example of a control. When a switch is closed, current 
can flow through the circuit. When the switch is open, the current’s pathway is broken 
and current cannot flow through the circuit. 
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Questions 

 Controls play an important role in electrical engineering. Which of the following 
statements about control is FALSE? 

A) A control is another word for switch 

B) A control regulates the electrical current in a circuit 

C) A control can be open or closed 

D) A control regulates the number of electrons in a circuit 

 

 

  

Answer: 

1. D 
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I can describe different types of switches (lever, pushbutton, flip-flop, 
magnetic control). 

Explanation of Concepts 

Type of 
Switch Definition Example 

Lever  
A lever switch is an electrical switch 
controlled by a mechanically moving arm 
through a small arc.   

88 

Push Button  

A push button switch completes an 
electric circuit when pressed. Push button 
switches can be found in computer 
keyboards (power button), doorbells, and 
calculators. 

89 

Flip-flop 
(rocker) 

A flip-flop switch (rocker switch) is an 
on/off switch that rocks (back and forth) 
when pressed. One side of the switch is 
raised while the other side is lowered. A 
flip-flop switch can be found on a power 
bar.       90 

Magnetic 
Control 

A magnetic control switch has two pieces 
of metal that are separated by a gap. When 
the switch is near a magnetic field, the two 
pieces of metal come in contact with each 
other to close the circuit and allow the 
current to pass through it. A magnetic 
switch can be found home alarms on doors 
and windows. 
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Questions 

 In which of the situations below is current flowing through the circuit? 

1) The magnetic switch is closed in the presence of a magnetic field. 

2) The magnetic switch is open in the presence of a magnetic field. 

3) The flip-flop switch is closed in a circuit. 

4) The flip-flop switch is open in a circuit. 

 

A) 1 and 3 

B) 1 and 4 

C) 2 and 3 

D) 2 and 4 

 

 Explain how the magnetic switch in the diagram below functions. 
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Answer: 

1. A 

2. Once the magnet is placed close to the switch the two ferromagnetic metal ends are pulled together to 
complete the circuit. When the magnet is removed, the pieces separate breaking the circuit. 
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Materials 

I can describe the constraints to which different technical objects are 
subject: tension, compression, torsion. 

Explanation of Concepts 

When a technical object is used, it is subjected to different forces. These applied forces 
(called constraints) can cause stress on the object.  

Manufacturers need to consider these constraints when choosing a material for a 
particular technical object. 

 

Type of Constraint Description Symbol 

Compression Pushing 
 

Tension Pulling 
 

Torsion Twisting 
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Questions 

 You received a package in the mail that contains bubble wrap.  You proceed to pop 
all of the bubbles using your fingers. 

What constraint are you applying to the bubble wrap? 

A) Compression 

B) Tension 

C) Torsion 

D) Elastic 

 

 

 Name and draw the arrows for the appropriate constraint needed to keep a 
clothesline tight. 
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Answer: 

1. A 

2. Tension  
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I can describe the mechanical properties of different materials (hardness, 
ductility, elasticity, malleability). 

Explanation of Concepts 

Mechanical properties are characteristics that describe what happens to a material 
when subjected to a force. Knowing these properties helps us to choose the best 
material for a given purpose. 

Mechanical Property Definition 
Hardness Can resist deformation, denting or being scratched  

Malleability Can be flattened or bent without breaking 

Ductility Can be pulled into a wire (using tension) without breaking 

Elasticity Can return into its original shape after a force is removed 

Questions 

 Copper is used to make long and thin electrical wires. Which mechanical property of 
copper allows it to be used to make these wires? 

A) Ductility  

B) Elasticity 

C) Hardness 

D) Malleability 

 Describe the mechanical property that must be considered when choosing the 
material to manufacture the shell of a motorcycle helmet 

 Rubber tires on bicycles frequently get holes and must be changed and repaired. 
Name and explain the mechanical property of the rubber tire that allows for them to 
be removed easily.

Answer: 

1. A 

2. Hardness: the helmet needs to resist deforming or denting in any way, so as to protect a person’s head. 

3. Elasticity: the rubber tire will return to its original shape after being stretched as it is being removed from the 
bicycle rim. 
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I can describe the other properties of different materials (corrosion 
resistance). 

Explanation of Concepts 

Corrosion is a process in which a material is degraded when it is exposed to a 
substance(s) in its environment e.g., acid, oxygen, water. 

When materials are chosen for technical objects, resistance to corrosion must be 
considered.  

Examples 

Gold is a common choice for jewelry because it is highly resistant to corrosion. 

Iron would be a poor choice for making a bicycle since it corrodes easily. 

Questions 

 Wheels in Quebec are exposed to a wide range of weather elements over the four 
seasons in Quebec. Which chemical property of chrome makes it a good material for 
its use in the wheel of cars? 
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Answer: 

1. Corrosion resistance 

Technological World Page 201 2019 



I can associate the use of different types of materials with their respective 
properties:  

• Ferrous alloys (cast iron is harder than steel) 

• Nonferrous metals and alloys (the wire used in a dental appliance can be 
made of a nickel and titanium alloy, which has shape memory) 

• Wood and modified wood 

• Plastics: thermoplastics 

Explanation of Concepts 

The choice of materials for different objects depends on the properties of the material as 
well as other factors such as how the object will be used, the cost, availability, etc. 
When choosing a material the mechanical properties such as hardness, malleability, 
ductility and elasticity are considered. 
In addition, other properties such as conductivity (thermal & electrical), resistance to 
corrosion, and density may also influence material choice. 
The properties and some uses of ferrous alloys, non-ferrous alloys and wood are 
described below. 
Ferrous alloys 
Ferrous alloys are materials that are made by combining iron with other metals or 
substances. This combination will change the properties of the individual substances. 
Cast iron and steel are ferrous alloys made by combining iron and carbon. Changing the 
amount of carbon will affect the mechanical properties of each alloy. Cast iron has more 
carbon than steel, making it harder than steel.  
Examples 

Technical Object Ferrous Alloy Used Reason (Property) 

Cutlery Stainless steel • Resistance to corrosion 

Cooking pots Cast iron 
• Hardness 
• Good conductor of heat 
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Nonferrous metals and alloys  

Non-ferrous metals are metals other than iron.  

Technical Object Non-ferrous Metal Used Reason (Property) 

Electrical wires Copper 
• Very ductile 
• High resistance to corrosion 
• Good conductor of electricity 

Kitchen equipment Aluminum 
• Malleable 
• High resistance to corrosion 

Non-ferrous alloys are materials that are made by combining a metal (excluding iron) 
with another metal or substance. This is done in order to obtain a material (alloy) that 
has desirable and useful properties. 

Examples 

Titanium alloy is made by combining titanium with another substance, such as nickel. 
This alloy has shape memory, meaning it will return to its original shape once heated. 
This alloy is often used in the wire in dental appliances.  

Technical Object Non-ferrous Alloy Used Reason (Property) 

Sculpture, 
furniture hardware 

Bronze alloy: 
Copper and tin 

• High resistance to corrosion 
• Electrical conductivity 
• Ductile 

Dental wire, 
Parts of airplanes 

Titanium alloy: 
Titanium and Aluminum 

• Ductile 
• High resistance to corrosion 

 

Wood and modified wood 
Wood is a material that comes from cutting and processing trees. There are two 
different types of wood: softwood and hardwood.  
Hardwood is used to construct furniture and as supports for homes.  
Softwood is used in making paper-products and lighter home furnishings.  
Modified wood is wood that has been or thermally or chemically treated to enhance its 
properties 
Wood and modified wood properties can change due to moisture content and 
subsequently rot. These materials need to be treated or protected to prevent this 
change in mechanical properties.  
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Plastics: Thermoplastics 

Plastics are materials made of polymers that combine in different ways to obtain various 
properties.  

 

Thermoplastics soften when heated so they can be shaped and re-shaped. 
Thermoplastics harden when cooled, keeping their properties.   

Some properties of thermoplastics are: 

• Elasticity 
• Corrosion resistance 

 

 

 

Questions 

 Pine is a low density softwood. It has a low resistance to wear and pressure and can 
be dented easily if something hard were to hit it. What is pine best suited to make? 

A) Floors 

B) Window frames 

C) Mallet 

D) Hockey sticks 

 

 You are designing a frying pan and have the choice of using either cast iron or 
stainless steel for its manufacture. Explain the advantages and disadvantages of 
each material choice. 
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 Using the table below, which type of metal would you choose to build the parts of an 
airplane? Explain your answer using the properties of the chosen metal. 

Material Properties 

Copper 
 

• High ductility 

• High malleability 

• Density is 8.96 g/cm3 

• Resistance to corrosion  

Aluminum alloy 
 

• Lower ductility 

• High malleability 

• Density is 2.70 g/cm3 

• Resistance to corrosion 

   

 You are planning to install a wooden fence around your yard. You will use spruce for 
the wooden boards of the fence. Identify two methods to protect the fence so it does 
not rot. 

 

Answers: 

1. B 

2. Cast Iron  

Advantages: Very hard and therefore resistant to wear, Good conductor of heat 

Disadvantages: More brittle and therefore more likely to be damaged by impact, Could corrode 

Stainless Steel 

Advantages: Corrosion resistance (will maintain its appearance), Less brittle (more likely to withstand impact 

Disadvantages: As it is less hard, it can be more easily bent/dented etc. 

3. Aluminum Alloy: It is low in density and therefore will be lighter in weight. High resistance to corrosion is good 
because the plane won’t corrode. Malleability, useful when building parts of the plane as aluminum can be 
flattened/ shaped without breaking. 

4. A varnish, paint, stain or chemical treatment will protect the wood from moisture and rot.  

Using a treated lumber will prevent fungus and deterioration from the elements and bugs. 
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I can describe how a living cell can be considered a material. 

Explanation of Concepts 

All technological processes involve the use of materials. Typically these might include 
substances such as metal, wood, and plastic. 

When looking at a biotechnological process such as cloning, vaccine production or 
production of tissues (e.g., making artificial skin for a burns patient), cells themselves 
can be considered as a material for these processes.  
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I can compare a cell to a technological system (overall function, inputs, 
outputs, processed, control). 

Explanation of Concepts 

In a technological system, it is possible to identify the overall functions, inputs, 
outputs, processes, and controls. 

Cells which are used in biotechnological processes can be thought of in exactly the 
same way. 

A cell’s overall function depends on the cell type. A nerve cell, for example, has an 
overall function to quickly transmit information. 

Cells carry out the process of cellular respiration. This is where energy is produced. 
They require specific inputs and outputs in order to produce energy for cellular activity. 
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Cells also have controls. The nucleus inside the cells dictate what the cell will do and 
how it will function.   
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Questions 

 What are the outputs of a cell undergoing cellular respiration? 

A) Glucose and water 

B) Glucose and energy 

C) Water and oxygen 

D) Water and carbon dioxide 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer: 

1. D 
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Manufacturing 

I can associate shaping processes with the types of materials used. 

Explanation of Concepts 

Different methods are used to shape (machine) materials. 

The method used depends on the properties of the material, and the desired shape. 

Below are examples to help you understand shaping processes.   

Note: You do not have to memorize the processes. 

Process Description Tools used Materials 

Cutting 
 

Many materials can be cut to 
give them the desired shape 
and/or to remove excess 
material. 

Scissors 
Saws 

Stamp cutters 

Metals 
Plastics 
Wood 

Drilling 
 

Drilling is used to produce 
holes in materials. 

Drill press 
Hand drill 

Metals 
Plastics 
Wood 

Sanding 
 

Sanding is used to smooth or 
polish rough edges and 
surfaces 

Sandpaper 
Belt sander 

Files 

Metals 
Plastics 
Wood 

Bending 
 

Malleable materials can be 
bent to produce curved 
surfaces 

Clamps 
Vices 

Machine press 

Metals 
Plastics 
Wood 

Moulding 
 

Materials are heated and are 
forced, blown, or pressed into 
a mould. 

Moulds 
Metals 
Plastics 
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I can determine the appropriate shaping techniques based on the direct 
observation of technical objects. 

Explanation of Concepts 

The shaping technique that is most appropriate depends on the shape of the technical 
object being produced and the properties of the material being used. 

 

Examples 

• For a flat wooden table-top, cutting and sanding can be used on wood. 

• For a plastic toy, some plastics can be melted and poured into a mould, other 
plastics are heated and bent into shape. 

 

Questions 

 Would the same shaping technique be used to make a plastic baseball bat and a 
wooden baseball bat?  Explain. 

 

  

Answer: 

1. No. Wood and plastic have different properties. Wood can be cut, turned on a lathe, and sanded.  Plastic 
could be shaped when heated or poured into a mould. 
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I can associate laying out with saving materials, shaping techniques and 
the types of materials used. 

Explanation of Concepts 

Laying out involves positioning and tracing the shapes of the components of the 
technical object on the material that will be used to produce the components.  Important 
points and lines are also traced onto the material. 

These points indicate the precise location where the object would need to be cut, drilled 
or sanded.  It helps the manufacturer visualize and determine the shape of the object, 
along with particular features that the object may have. 

Laying out prevents waste by maximizing the use of the materials by: 

• Planning the positioning of components helps to prevent waste by trying to leave 
as little space between the components to be cut as possible. 

• Precise markings can help prevent errors in cutting or drilling and prevent having 
to throw out materials that were manufactured incorrectly. 

 

Questions 

 Why is laying out critical during the early phases of manufacturing? 

  

Answer: 

1. Laying out helps the manufacturer decide where the material will be cut and drilled. Mistakes can be detected 
during the process. The manufacturer can avoid having to restart the entire process, and save up materials. 

Technological World Page 211 2019 



I can define roughing as “one of the first steps in the manufacturing 
process”. 

Explanation of Concepts 

One of the first steps of the manufacturing process is roughing, during which the 
general shape is given to the object. There are no fine details yet. 

The goal of the roughing process is to get rid of the bulk of material not needed for the 
desired shape of the technical object. It makes the next steps easier. 

In the example below, the general shape of the duck is cut out during the roughing 
process before the details are added in by carving and finishing. 
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          Drawing        Roughing 

 

Questions 

 Why do manufacturers use the roughing process? 

 

  

Answer: 

1. The goal of the roughing process is to get rid of the bulk of material not needed to shape the final object. It 
makes the next steps easier. 
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I can explain the purpose of direct measurement (using a ruler) to control 
the machining of a part. 

Explanation of Concepts 

Certain dimensions of a technical object can be measured using a ruler.   

A variety of dimensions can be measured. Some examples include: 

• the length of a side 

• the distance between two parts 

• the position of a hole 

During the manufacturing/machining of an object, the dimensions of the parts are 
measured for accuracy. This allows appropriate corrections to be made and avoids 
complications in later steps of the manufacturing process. 
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Biotechnology 

I can describe the pasteurization process. 

Explanation of Concepts 

Pasteurization is the process by which food is heated at a specific temperature for a 
specific amount of time in order to destroy unwanted microorganisms.  

This process does not affect the taste or the nutritional quality of the food.  

The temperature and length of time a food product undergoes pasteurization is unique 
to the food product being pasteurized.  

Example 
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Questions 

 Mary decided to pasteurize the milk she obtained from Betsy, her cow, in her farm 
kitchen. She placed the raw milk in a large pot, turned on the stove and left it to heat 
as she tended to other tasks in the house. When she returned she found that the 
milk in the pot was now curdled (lumpy) and had a sour smell. Where might she 
have gone wrong in the pasteurization process? 

A) Too much milk was used. 

B) The temperature was too high. 

C) It was not cooled quickly enough. 

D) Preservatives were not added. 

 

 The CFIA (Canadian Food Inspection Agency) recommends that apple juice with a 
pH higher than 4 undergo pasteurization. Describe the process involved. 

Answer: 

1. B 

2. The pasteurization involves heating the apple juice at a specific temperature for a set amount of time in order 
to kill all the harmful microorganisms. 
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I can describe the purpose of pasteurization (preservation of food and its 
nutritional properties). 

Explanation of Concepts 

Pasteurization is used to: 

• provide healthier and safer food products for public consumption (pasteurization 
kills harmful microorganisms which makes the food product safer for people to 
consume)  

• extend the length of time food products can stay on commercial or household 
shelves (microorganisms that would normally spoil the food are now mostly 
eliminated) 

One advantage of the process: 

It preserves and retains the nutritional properties of food products (pasteurization does 
not decrease the vitamin, mineral and nutritional content) 

Questions 

 Peter makes his own fresh apple juice. He is debating whether or not to pasteurize 
the juice. Using your knowledge of pasteurization, what would you advise Peter to 
do? Explain. 

Answer: 

1. Fresh apple juice, although tasty, has to be consumed quickly and may run the risk of having too many 
potentially harmful bacteria in it. Pasteurization allows foods to be preserved while maintaining their 
nutritional properties, that food will be safer for public consumption and that its shelf-life is increased. This 
means that pasteurized apple juice will not only maintain its great taste but will have all the nutrition to go with 
it and the comfort of knowing that there is minimal risk of disease from bacteria as they have been eliminated. 
There is also no rush to consume all the apple juice because it can stay safely in the fridge for a longer 
period of time. 
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I can describe the process for manufacturing vaccines. 

Explanation of Concepts 

 

 
 98 

 

Note: The LIVE vaccine contains the entire infectious agent whereas the INACTIVE 
vaccine isolates the portion of the agent (antigen) recognized by the body as being 
infectious. 
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Questions 

 What is the difference between a live vaccine and an inactive vaccine?

Answer: 

1. A live vaccine, even after the infectious agent has been treated to make it harmless, still contains a living 
(viable) component to the vaccine. An inactive vaccine’s antigens have been treated to make it no longer 
harmful and there is no living component to the vaccine. 
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I can describe different assisted-reproduction processes. 

Explanation of Concepts 

Ovarian Stimulation, Artificial Insemination, In Vitro Fertilization and Fertilization by 
Microinjection are medical procedures that help women become pregnant if they, or 
their partner, are experiencing infertility.  

Infertility is defined as the inability to conceive naturally through sexual relations after 
trying for at least one year. 

Type of 
Assisted 

Reproduction 
When is this Method Used? Procedure Involved 

Ovarian 
Stimulation 

When a woman rarely or never 
ovulates. 

Hormone-levels are increased to 
stimulate the production of ova at 
every ovarian cycle to increase 
the probability of fertilization. 
 

Artificial 
Insemination 

When the sperm count or motility 
is low. 
When a woman has a baby with 
a sperm donor. 

Semen is deposited directly into 
the uterus by an injection through 
the vagina on the day a woman 
ovulates. 
 

In Vitro 
Fertilization 

When multiple fertility problems 
exist in both male and female or 
previous methods have not 
worked. 
When the sperm cannot get to 
the ovum (e.g. due to fallopian 
tube blockage) 

Ova are retrieved and sperm is 
collected. They are then placed 
together in a test tube so the 
sperm can fertilize the ovum 
without further intervention. After 
fertilization they are transferred 
into the uterus of the woman. 
 

Fertilization by 
Microinjection 

When multiple fertility problems 
exist and when sperm and ova 
cannot combine without medical 
intervention (in vitro fertilization is 
unsuccessful) 

Ova are retrieved and sperm is 
collected. A doctor injects 1 
sperm into 1 ovum using lab 
equipment and then inserts the 
fertilized ovum into the woman’s 
uterus. 
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Questions 

 Jessica and Michael have been trying to conceive a child for a year and a half. After 
trying naturally, they have decided to obtain medical help for their situation. The 
following table provides you with information regarding their reproductive health: 

Jessica Michael 

Suffers from infrequent ovulation Has a very low sperm count 

 

Which assisted-reproduction technique would best suit this couple and enhance their 
ability to conceive successfully? 

A) Ovarian Stimulation 

B) Artificial Insemination 

C) In-Vitro Fertilization 

D) Fallopian tube surgery 

 

 Melodie is having a child using a sperm donor. Which assisted-reproductive 
technique will be used if Melodie is in perfect health? 

Answer: 

1. C 

2. Melodie will be using Artificial Insemination. The donor’s sperm will be injected into Melodie’s uterus when 
she is ovulating.  
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I can describe the purpose of artificial insemination (animal reproduction, 
an answer to human infertility, preservation of the gene pool, food self-
sufficiency). 

Explanation of Concepts 

The table below summarizes the purposes of artificial insemination (take note they are 
all possible because of one another). 

Purpose Explanation Examples 

Preservation 
of the gene 
pool 

Threatened species can be 
preserved by artificial 
insemination which will increase 
fertility rates. 

Giant pandas, an endangered 
species, are bred through 
artificial insemination in order to 
prevent extinction. 

Animal 
reproduction 

Animals are chosen to reproduce 
to provide advantageous traits 
that have been obtained through 
genetic selection (see 
preservation of genes above) in 
order to breed animals to serve 
important purposes. 

Bulls that are good meat 
producers (e.g. Hereford Bulls) 
can be used to inseminate cows 
that are good milk producers 
(e.g. Friesian cows). This 
produces offspring which 
produce large quantities of meat 
and milk. 

Human 
infertility 

A couple experiencing difficulty 
conceiving a child on their own 
can rely on artificial insemination 
to help them conceive. 

A man has sperm with low 
motility. 
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I can name parameters to be controlled in the case of cultured cells 
(sources of mother cells, growth, preservation, characteristics of cell media, 
ethical standards). 

Explanation of Concepts 

Cell cultures are produced by the multiplication of a certain type of cells for a specific 
purpose.  

Cell cultures are obtained through a laboratory technique that grows (cultures) cells 
outside of their natural environment. Doing so results in an increased number of the 
desired cells. 

In order to culture cells, the following factors must be taken into account:  

- Source of mother cells (where the cells come from) 

- Growth rate (how often the cells multiply) 

- Preservation (conditions and addition of certain ingredients to ensure survival) 

- Characteristics of cell media (the substance in which cells are cultured)  

Ethical standards - biotechnology raises certain issues ethical implications which 
scientists need to be aware of when designing experiments 

Questions 

 When growing cells from a cell culture it is important to have proper characteristics 
of the cell medium. Why can’t scientists use the same medium for all cell cultures? 

Answer: 

1. Not all cells require the same conditions in order to grow. Keeping the same characteristics of the cell 
medium for all cell cultures would not benefit all cells since many different cell types can be cultured. 

Technological World Page 222 2019 



IMAGE SOURCES 

1 Julie Phenix, Graphic Designer 
2 Image adapted from https://commons.wikimedia.org/wiki/File:Water_molecule_3D.svg Retrieved on Dec11, 2018. 
3 Julie Phenix, Graphic Designer 
4 Julie Phenix, Graphic Designer 
5 Image adapted from https://commons.wikimedia.org/wiki/File:Wavelength_for_sine_wave.PNG. Retrieved on Dec 
11, 2018 
6 Image adapted from https://www.quora.com/What-is-the-relationship-between-frequency-and-pitch. Retrieved on 
Dec 11, 2018 
7 Julie Phenix, Graphic Designer 
8 Julie Phenix, Graphic Designer 
9 Image adapted from http://audio.redstone.net/page04.html. Retrieved on Dec 11, 2018. 
10 Image adapted from https://commons.wikimedia.org/wiki/File:BW_EM_spectrum.png Retrieved on Dec 11, 2018. 
11 Image adapted from  https://upload.wikimedia.org/wikipedia/commons/thumb/b/bf/50Hz60Hz.svg/800px-
50Hz60Hz.svg.png. Retrieved on Dec 11, 2018. 
12 Image adapted from 
https://upload.wikimedia.org/wikipedia/commons/thumb/b/b2/Ray_optics_diagram_incidence_reflection_and_refractio
n.svg/1280px-Ray_optics_diagram_incidence_reflection_and_refraction.svg.png. Retrieved on Dec 11, 2018. 
13 Julie Phenix, Graphic Designer 
14 Image adapted from 
https://upload.wikimedia.org/wikipedia/commons/thumb/9/9c/Convex_lens_diagram.svg/2000px-
Convex_lens_diagram.svg.png  Retrieved on Dec 11, 2018. 
15 Julie Phenix, Graphic Designer 
16 Julie Phenix, Graphic Designer 
17 Julie Phenix, Graphic Designer 
18 Canjita Gomes-Fernandes, Graphic Artist 
19 Canjita Gomes-Fernandes, Graphic Artist 
20 Canjita Gomes-Fernandes, Graphic Artist 
21 Image adapted from https://encrypted-
tbn0.gstatic.com/images?q=tbn:ANd9GcTpMWuAZ6kyv4Sgi6g4JIdnYtbdIwrQOrwKnanJR7L3pgHSaTih Retrieved on 
Dec 11, 2018 
22 Image adapted from https://i.warosu.org/data/sci/img/0073/17/1433815527614.png Retrieved on Dec 11, 2018. 
23 Image adapted from https://commons.wikimedia.org/wiki/File:Alveolus2.PNG  Retrieved on Dec 11, 2018. 
24 Canjita Gomes-Fernandes, Graphic Artist 
25 Image adapted from 
https://upload.wikimedia.org/wikipedia/commons/thumb/c/c4/Gas_exchange_in_the_aveolus_simple_(en).svg/2000p
x-Gas_exchange_in_the_aveolus_simple_(en).svg.png. Retrieved on Dec 11, 2018. 
26 Image adapted from 
https://commons.wikimedia.org/wiki/File:Diagram_showing_the_female_urinary_system_CRUK_301.svg Retrieved 
on Dec 11, 2018. 
27 Image adapted from https://upload.wikimedia.org/wikipedia/commons/e/e4/Central_nervous_system.gif%20 
Retrieved on Dec 11, 2018. 
28 Image adapted from https://commons.wikimedia.org/wiki/File:Nervous_system_diagram_unlabeled.svg Retrieved 
on Dec 11, 2018. 
29 Canjita Gomes-Fernandes, Graphic Artist 
30 Image adapted from 
https://upload.wikimedia)org/wikipedia/commons/d/d3/1201_Overview_of_Nervous_System.jpg Retrieved on Dec 11, 
2018. 
31 Canjita Gomes-Fernandes, Graphic Artist 
32 Canjita Gomes-Fernandes, Graphic Artist 
33 Canjita Gomes-Fernandes, Graphic Artist 
34 Canjita Gomes-Fernandes, Graphic Artist 

Image Sources Page 223 2019 

                                            

 

https://commons.wikimedia.org/wiki/File:Water_molecule_3D.svg
https://commons.wikimedia.org/wiki/File:Wavelength_for_sine_wave.PNG
https://www.quora.com/What-is-the-relationship-between-frequency-and-pitch
http://audio.redstone.net/page04.html
https://commons.wikimedia.org/wiki/File:BW_EM_spectrum.png
https://upload.wikimedia.org/wikipedia/commons/thumb/b/bf/50Hz60Hz.svg/800px-50Hz60Hz.svg.png
https://upload.wikimedia.org/wikipedia/commons/thumb/b/bf/50Hz60Hz.svg/800px-50Hz60Hz.svg.png
https://upload.wikimedia.org/wikipedia/commons/thumb/b/b2/Ray_optics_diagram_incidence_reflection_and_refraction.svg/1280px-Ray_optics_diagram_incidence_reflection_and_refraction.svg.png
https://upload.wikimedia.org/wikipedia/commons/thumb/b/b2/Ray_optics_diagram_incidence_reflection_and_refraction.svg/1280px-Ray_optics_diagram_incidence_reflection_and_refraction.svg.png
https://upload.wikimedia.org/wikipedia/commons/thumb/9/9c/Convex_lens_diagram.svg/2000px-Convex_lens_diagram.svg.png
https://upload.wikimedia.org/wikipedia/commons/thumb/9/9c/Convex_lens_diagram.svg/2000px-Convex_lens_diagram.svg.png
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTpMWuAZ6kyv4Sgi6g4JIdnYtbdIwrQOrwKnanJR7L3pgHSaTih
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTpMWuAZ6kyv4Sgi6g4JIdnYtbdIwrQOrwKnanJR7L3pgHSaTih
https://i.warosu.org/data/sci/img/0073/17/1433815527614.png
https://commons.wikimedia.org/wiki/File:Alveolus2.PNG
https://upload.wikimedia.org/wikipedia/commons/thumb/c/c4/Gas_exchange_in_the_aveolus_simple_(en).svg/2000px-Gas_exchange_in_the_aveolus_simple_(en).svg.png
https://upload.wikimedia.org/wikipedia/commons/thumb/c/c4/Gas_exchange_in_the_aveolus_simple_(en).svg/2000px-Gas_exchange_in_the_aveolus_simple_(en).svg.png
https://commons.wikimedia.org/wiki/File:Diagram_showing_the_female_urinary_system_CRUK_301.svg
https://upload.wikimedia.org/wikipedia/commons/e/e4/Central_nervous_system.gif
https://commons.wikimedia.org/wiki/File:Nervous_system_diagram_unlabeled.svg
https://upload.wikimedia)org/wikipedia/commons/d/d3/1201_Overview_of_Nervous_System.jpg


35 Canjita Gomes-Fernandes, Graphic Artist 
36 Canjita Gomes-Fernandes, Graphic Artist 
37 Canjita Gomes-Fernandes, Graphic Artist 
38 Canjita Gomes-Fernandes, Graphic Artist 
39 Canjita Gomes-Fernandes, Graphic Artist 
40 Images adapted from https://upload.wikimedia.org/wikipedia/commons/b/b3/Rotation_CMX.jpg,  
https://upload.wikimedia.org/wikipedia/commons/4/49/Ab_add_and_circumduction.jpg and 
https://upload.wikimedia.org/wikipedia/commons/c/c9/Flexion_and_extension.jpg Retrieved on Dec 11, 2018. 
41 Canjita Gomes-Fernandes, Graphic Artist 
42 Julie Phenix, Graphic Designer 
43 Image adapted from https://humananatomycharty.com/cross-section-of-male-and-female-reproductive-
system/cross-section-of-male-and-female-reproductive-system-cross-section-diagram-of-male-and-female-genitalia-
bladder-male/ Retrieved on Dec 11, 2018. 
44 44 Image adapted from https://commons.wikimedia.org/wiki/File:MenstrualCycle2_en.svg Retrieved on Dec 11, 
2018. 
45 Image adapted from https://commons.wikimedia.org/wiki/File:Hormons_level_-_follicle_%26_corpus_luteum.svg 
Retrieved on Dec 11, 2018. 
46 Image adapted from https://commons.wikimedia.org/wiki/File:Lining_of_Uterine_Wall.jpg Retrieved on Dec 11, 
2018. 
47 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org  Retrieved on Dec 11, 
2018. 
48 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
49 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org  Retrieved on Dec 11, 
2018. 
50 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
51 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org  Retrieved on Dec 11, 
2018. 
52 Julie Phenix, Graphic Designer 
53 Julie Phenix, Graphic Designer 
54 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
55 Image adapted from  http://photos1.blogger.com/blogger/6375/2261/1600/tut1.0.jpg Retrieved on Dec 11, 
2018. 
56 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
57 Julie Phenix, Graphic Designer 
58 Images adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
59 Julie Phenix, Graphic Designer 
60 Image adapted from https://c2.staticflickr.com/4/3955/15548725506_86c46456f7_z.jpg Retrieved on Dec 
11, 2018. 
61 Image adapted from  http://image.slidesharecdn.com/eng-141026143256-conversion-gate02/95/basic-mechanical-
engineering-drawing-64-638.jpg?cb=1414334191 Retrieved on Dec 11, 2018. 
62 Julie Phenix, Graphic Designer 
63 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
64 Julie Phenix, Graphic Designer 
65 Julie Phenix, Graphic Designer 
66 Julie Phenix, Graphic Designer 
67 Julie Phenix, Graphic Designer 
68 Julie Phenix, Graphic Designer 
69 Image adapted from  https://upload.wikimedia.org/wikipedia/commons/2/2a/G-clamp.jpg Retrieved on Dec 
11, 2018. 
 
 
 Image Sources Page 224 2019 

                                                                                                                                             

 

https://upload.wikimedia.org/wikipedia/commons/b/b3/Rotation_CMX.jpg
https://upload.wikimedia.org/wikipedia/commons/4/49/Ab_add_and_circumduction.jpg
https://upload.wikimedia.org/wikipedia/commons/c/c9/Flexion_and_extension.jpg
https://humananatomycharty.com/cross-section-of-male-and-female-reproductive-system/cross-section-of-male-and-female-reproductive-system-cross-section-diagram-of-male-and-female-genitalia-bladder-male/
https://humananatomycharty.com/cross-section-of-male-and-female-reproductive-system/cross-section-of-male-and-female-reproductive-system-cross-section-diagram-of-male-and-female-genitalia-bladder-male/
https://humananatomycharty.com/cross-section-of-male-and-female-reproductive-system/cross-section-of-male-and-female-reproductive-system-cross-section-diagram-of-male-and-female-genitalia-bladder-male/
https://commons.wikimedia.org/wiki/File:MenstrualCycle2_en.svg
https://commons.wikimedia.org/wiki/File:Hormons_level_-_follicle_%26_corpus_luteum.svg
https://commons.wikimedia.org/wiki/File:Lining_of_Uterine_Wall.jpg
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://photos1.blogger.com/blogger/6375/2261/1600/tut1.0.jpg
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
https://c2.staticflickr.com/4/3955/15548725506_86c46456f7_z.jpg
http://image.slidesharecdn.com/eng-141026143256-conversion-gate02/95/basic-mechanical-engineering-drawing-64-638.jpg?cb=1414334191
http://image.slidesharecdn.com/eng-141026143256-conversion-gate02/95/basic-mechanical-engineering-drawing-64-638.jpg?cb=1414334191
http://cdpsciencetechno.org/
https://upload.wikimedia.org/wikipedia/commons/2/2a/G-clamp.jpg


70 Image adapted from  https://commons.wikimedia.org/wiki/File:Srjoint.jpg   Retrieved on Dec 11, 2018. 
71 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
72 Image adapted from  https://opentextbc.ca/anatomyandphysiology/chapter/9-1-classification-of-joints 
Retrieved on Dec 11, 2018. 
73 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
74 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
75 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
76 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
77 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
78 Julie Phenix, Graphic Designer 
79 Julie Phenix, Graphic Designer 
80 Julie Phenix, Graphic Designer 
81 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
82 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
83 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
84 Image adapted from Centre de développement pédagogique, http://cdpsciencetechno.org Retrieved on Dec 11, 
2018. 
85 Julie Phenix, Graphic Designer 
86 Julie Phenix, Graphic Designer 
87 Julie Phenix, Graphic Designer 
88 Image adapted from http://www.clker.com/clipart-light-switch-off.html  Retrieved on Dec 11, 2018. 
89 Image adapted from http://upload.wikimedia.org/wikipedia/commons/a/a6/Knopka_8_ugolnik.jpg Retrieved on Dec 
11, 2018. 
90 Image adapted from http://openclipart.org/detail/46741/switch-black-on-built-in-by-palomaironique Retrieved on 
Dec 11, 2018. 
91 Image adapted from http://commons.wikimedia.org/wiki/File:Reed_switch_(aka).jpg Retrieved on Dec 11, 
2018. 
92 Julie Phenix, Graphic Designer 
93 Image adapted from https://pixabay.com/static/uploads/photo/2013/07/13/09/39/clothesline-155864_960_720.png 
Retrieved on Dec 11, 2018. 
94 Image adapted from https://cdn.pixabay.com/photo/2012/04/24/14/07/car-40194_960_720.png Retrieved on Dec 
11, 2018. 
95 Julie Phenix, Graphic Designer 
96 Julie Phenix, Graphic Designer 
97 Image adapted from https://pixabay.com/en/cow-livestock-cattle-farm-animal-44695/  and 
https://pixabay.com/en/milk-carton-drink-white-beverage-25176/ Retrieved on Dec 11, 2018. 
98 Julie Phenix, Graphic Designer 

Image Sources Page 225 2019 

                                                                                                                                             

 

https://commons.wikimedia.org/wiki/File:Srjoint.jpg
http://cdpsciencetechno.org/
https://opentextbc.ca/anatomyandphysiology/chapter/9-1-classification-of-joints
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://cdpsciencetechno.org/
http://www.clker.com/clipart-light-switch-off.html
http://upload.wikimedia.org/wikipedia/commons/a/a6/Knopka_8_ugolnik.jpg
http://openclipart.org/detail/46741/switch-black-on-built-in-by-palomaironique
http://commons.wikimedia.org/wiki/File:Reed_switch_(aka).jpg
https://pixabay.com/static/uploads/photo/2013/07/13/09/39/clothesline-155864_960_720.png
https://cdn.pixabay.com/photo/2012/04/24/14/07/car-40194_960_720.png
https://pixabay.com/en/cow-livestock-cattle-farm-animal-44695/
https://pixabay.com/en/milk-carton-drink-white-beverage-25176/

	Material World
	Characteristic Properties: Melting Point
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	Reference Table for Melting Point
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	Characteristic Properties: Boiling Point
	I can identify a substance by its boiling point using a reference document.
	Explanation of Concepts
	Reference Table for Boiling Point

	Questions
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	I can explain the concept of density.
	Explanation of Concepts
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	I can identify a liquid and solid substance by their density using a reference document.
	Explanation of Concepts
	Reference Table for Density (Solids)
	Reference Table for Density (Liquids)
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	Explanation of Concepts
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	Explanation of Concepts
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	Explanation of Concepts
	Questions


	Particle Model
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	Physical Changes
	I can describe a few physical changes.
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	I can name chemical changes that occur in the human body.
	Explanation of Concepts
	Questions


	Transformation of Energy
	I can describe different forms of energy (chemical, thermal, mechanical, radiation).
	Explanation of Concepts
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	Questions


	Pure Substance
	I can define a pure substance as “a substance made up of a single type of atom or molecule”.
	Explanation of Concepts
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	I can distinguish between elements and compounds.
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	Questions


	Homogeneous and Heterogeneous Mixtures
	I can describe homogeneous and heterogeneous mixtures in the human body.
	Explanation of Concepts


	Fluids
	I can define pressure as “a force exerted by particles when they collide with a constricting surface”.
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	Explanation of Concepts
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	Explanation of Concepts
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	Waves
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	Explanation of Concepts
	Questions

	I can associate the frequency of a sound wave with the pitch of the sound.
	I can define the amplitude of a sound wave as “the loudness of the sound”.
	Explanation of Concepts
	Questions

	I can locate on the decibel scale, levels dangerous to the human ear, based on duration or frequency of exposure.
	Explanation of Concepts
	Sound Intensity Compared to Level of Danger for Hearing

	Questions

	I can describe the relationship between wavelength and energy.
	I can locate different areas on the electromagnetic spectrum.
	Explanation of Concepts
	Questions

	I can describe different applications of electromagnetic waves in the healthcare sector.
	Explanation of Concepts


	Deviation of Light Waves
	I can describe how light rays are deviated by a plane reflective surface.
	I can calculate the angle of reflection of a light ray on the surface of a plane mirror.
	Explanation of Concepts
	Questions

	I can describe how light rays are deviated when they pass through the surface of a translucent substance.
	Explanation of Concepts
	Questions

	I can determine the focal point of concave and convex lenses.
	Explanation of Concepts
	Questions

	I can describe the relationship between the focal point of a lens and the degree of the deviation of light rays in different situations.
	Explanation of Concepts
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	Living World
	Digestive System
	I can name the main parts of the digestive tract (mouth, esophagus, stomach, small intestine, large intestine, anus).
	Explanation of Concepts
	Questions

	I can explain the role of the digestive tract (decomposition of food, absorption of nutrients and water, elimination of waste).
	Explanation of Concepts
	Questions
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	Explanation of Concepts
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	Explanation of Concepts
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	Explanation of Concepts
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	Explanation of Concepts
	Energy value of nutrients

	Questions

	I can describe the two types of transformation of food that take place in the digestive system (mechanical, chemical).
	Explanation of Concepts
	Questions

	I can associate the organs in the digestive tract with the type of transformation they perform.
	Explanation of Concepts
	Mechanical and Chemical Transformation in the Digestive Tract

	Questions


	Respiratory System
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	Explanation of Concepts
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	Explanation of Concepts
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	I can describe the function of the nasal cavity and lungs.
	Explanation of Concepts
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	I can describe the main function of the formed elements of the blood.
	Explanation of Concepts
	Questions

	I can determine the compatibility or incompatibility of blood types.
	Explanation of Concepts
	Different Possible Blood Types

	Questions

	I can name the main parts of the circulatory system (heart, types of blood vessels, pulmonary and systemic circulation).
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	Explanation of Concepts
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	Explanation of Concepts
	Questions


	Lymphatic System
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	Questions


	Excretory System
	I can name the main parts of the urinary system (kidneys, ureters, bladder, urethra).
	I can describe the function of the kidneys and bladder.
	Explanation of Concepts
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	Questions

	I can explain the role of the excretory system (filtration of the blood, elimination of cellular waste).
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	Nervous System
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	I can explain the role of the central nervous system.
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	Explanation of Concepts
	Questions
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	Explanation of Concepts
	Questions


	Sensory Receptors: Eye
	I can name the parts of the eye involved in vision (iris, cornea, crystalline, lens, retina).
	I can describe the function of the main parts of the eye.
	Explanation of Concepts
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	Sensory Receptors: Ear
	I can name the main parts of the ear involved in hearing and balance (auditory canal, ear drum, ossicles, cochlea, semicircular canals).
	I can describe the function of the main parts of the ear involved in hearing.
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	Explanation of Concepts
	Questions
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	I can describe the function of the olfactory bulb.
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	Explanation of Concepts
	33F
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	Musculoskeletal System: Function of Joints, Bones and Muscles
	I can name the main parts of the skeleton (head, thorax, spinal column, upper and lower limbs).
	Explanation of Concepts
	Questions

	I can describe the functions of the main parts of the skeleton.
	Explanation of Concepts
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	I can explain the role of the musculoskeletal system.
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	I can describe how pairs of antagonistic muscles work.
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	Questions
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	I can describe types of joint movement.
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	Questions


	Cell Division: Mitosis and Meiosis
	I can describe the functions of mitosis (reproduction, growth, regeneration).
	I can describe the function of meiosis (production of gametes).
	Explanation of Concepts
	Questions


	Cell Division: Genetic Diversity
	I can associate genetic diversity with sexual reproduction.
	Explanation of Concepts
	Questions


	Reproduction: Puberty
	I can describe physical and psychological changes that occur at puberty.
	Explanation of Concepts
	Questions


	Reproduction: Hormone Regulation in Men
	I can name the hormones responsible for the formation of spermatozoa (follicle stimulating hormone [FSH], luteinizing hormone [LH], testosterone).
	Explanation of Concepts
	Questions

	I can describe the physiology of erection.
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	Explanation of Concepts


	Reproduction: Hormone Regulation in Women
	I can name the hormones responsible for the maturation of the ovarian follicle (FSH, LH, estrogen, progesterone).
	Explanation of Concepts
	Questions

	I can describe the hormone changes that occur during the menstrual cycle.
	Explanation of Concepts
	Questions

	I can describe the main stages in the menstrual cycle.
	Explanation of Concepts
	Questions



	Technological World
	Graphical Language: Standards and Representation
	I can choose the appropriate type of diagram for a given representation.
	Explanation of Concepts

	I can represent different types of motion related to the operation of an object using the appropriate symbols (rectilinear translation, rotation, helical).
	Explanation of Concepts


	Graphical Language: Basic Lines
	I can name the basic lines in a drawing (visible contour, hidden contour, centre, extension, dimension lines).
	I can associate the basic lines in a drawing with the contours and details of a simple part.
	Explanation of Concepts
	Common Basic Lines

	Questions


	Graphical Language: Forms of Representation
	I can define perspective drawing, oblique projection and axonometric projection.
	Explanation of Concepts
	Questions


	Graphical Language: Orthogonal Projections
	I can associate the types of projection with their use (multiview and isometric projections).
	I can interpret drawings representing parts in multiview orthogonal projection.
	I can represent simple shapes in multiview orthogonal projection.
	Explanation of Concepts
	55F
	The isometric projection allows for a better visualization of the overall shape of the object. The isometric projection is often used in conjunction with a multi-view projection
	Questions


	Graphical Language: Scales
	I can associate scales with their use (actual-size representation, reduction or enlargement of an object).
	I take the scale into account when interpreting drawings.
	Explanation of Concepts
	Questions

	I can choose a simple scale for a drawing.
	Explanation of Concepts
	Questions


	Graphical Language: Cross-Sectional Views and Sections
	I can the purpose of cross-sectional views in technical drafting.
	I can interpret a technical drawing with cross-sectional views.
	I can represent a simple shape in a cross-sectional view.
	I can distinguish between a cross-sectional view and a section.
	Explanation of Concepts
	Questions

	I can describe the purpose of removed sections and revolved sections.
	Explanation of Concepts
	Questions


	Graphical Language: Dimensioning and Tolerances
	I can describe the main dimensioning rules.
	I can interpret technical drawings including the dimensions required for manufacturing purposes.
	Explanation of Concepts
	Questions

	I can define tolerance as “the required manufacturing precision (dimensions indicated on the drawing, along with allowances)”.
	Explanation of Concepts
	Questions


	Mechanical Engineering: Typical Functions
	I can define the typical functions (linking, guiding, sealing, lubricating).
	I can associate a typical function with certain parts of a technical object.
	Explanation of Concepts
	Questions

	I can describe the advantages and disadvantages of different types of links.
	I can name the types of links used in a technical object.
	Explanation of Concepts
	Questions


	Mechanical Engineering: Motion Transmission and Motion Transformation Systems
	Motion Symbols

	Mechanical Engineering: Function, Components and Use of Motion Transmission Systems
	I can name motion transmission systems in technical objects (friction gears, pulleys and belt, gear assembly, sprocket wheels and chain, wheel and worm gear).
	I can describe the functions of the components of a motion transmission system.
	I can describe the reversibility of a motion transmission system.
	Explanation of Concepts
	Questions

	I can describe the speed changes of a motion transmission system.
	Explanation of Concepts
	Questions


	Mechanical Engineering: Function, Components and Use of Motion Transformation Systems
	I can name motion transformation systems in technical objects.
	I can describe the functions of the components of a motion transformation system.
	I can describe speed changes or the reversibility of a motion transformation system.
	Explanation of Concepts
	Questions


	Mechanical Engineering:  Speed Changes
	I can use systems that allow for speed changes in the design of technical objects.
	Explanation of Concepts
	Questions


	Electrical Engineering
	I can define power supply as “as the component that provides electrical current for a circuit”.
	Explanation of Concepts
	Questions

	I can define conduction as “the ability to conduct electricity”.
	I can distinguish between electrical conductors and insulators in a technical object.
	Explanation of Concepts
	Questions

	I can describe the role of a protective device in a circuit (fuse, breaker).
	Explanation of Concepts
	Questions

	I can define control as “the ability to control the travel of electrical current”.
	Explanation of Concepts
	Questions

	I can describe different types of switches (lever, pushbutton, flip-flop, magnetic control).
	Explanation of Concepts
	Questions


	Materials
	I can describe the constraints to which different technical objects are subject: tension, compression, torsion.
	Explanation of Concepts
	Questions

	I can describe the mechanical properties of different materials (hardness, ductility, elasticity, malleability).
	Explanation of Concepts
	Questions

	I can describe the other properties of different materials (corrosion resistance).
	Explanation of Concepts
	Questions

	I can associate the use of different types of materials with their respective properties:
	• Ferrous alloys (cast iron is harder than steel)
	• Nonferrous metals and alloys (the wire used in a dental appliance can be made of a nickel and titanium alloy, which has shape memory)
	• Wood and modified wood
	• Plastics: thermoplastics
	Explanation of Concepts
	Questions

	I can describe how a living cell can be considered a material.
	Explanation of Concepts

	I can compare a cell to a technological system (overall function, inputs, outputs, processed, control).
	Explanation of Concepts
	Questions


	Manufacturing
	I can associate shaping processes with the types of materials used.
	Explanation of Concepts

	I can determine the appropriate shaping techniques based on the direct observation of technical objects.
	Explanation of Concepts
	Questions

	I can associate laying out with saving materials, shaping techniques and the types of materials used.
	Explanation of Concepts
	Questions

	I can define roughing as “one of the first steps in the manufacturing process”.
	Explanation of Concepts
	Drawing        Roughing
	Questions

	I can explain the purpose of direct measurement (using a ruler) to control the machining of a part.
	Explanation of Concepts


	Biotechnology
	I can describe the pasteurization process.
	Explanation of Concepts
	Questions

	I can describe the purpose of pasteurization (preservation of food and its nutritional properties).
	Explanation of Concepts
	Questions

	I can describe the process for manufacturing vaccines.
	Explanation of Concepts
	Questions

	I can describe different assisted-reproduction processes.
	Explanation of Concepts
	Questions

	I can describe the purpose of artificial insemination (animal reproduction, an answer to human infertility, preservation of the gene pool, food self-sufficiency).
	Explanation of Concepts

	I can name parameters to be controlled in the case of cultured cells (sources of mother cells, growth, preservation, characteristics of cell media, ethical standards).
	Explanation of Concepts
	Questions



	Image Sources

